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1 Menn u 3aaa4H H3YUEHHS AMCUHNTHHBI (MOAYs1)

1.1 Llean 0CBOEHHA THCHHILTHHBI

[Menbto ocBoeHUst aAucUUNAWHbL «Heopranuyeckas Xumusiy aBasercss (HOpPMUPOBAHHUE
€CTECTBCHHOIO-HAYYHOIO MHPOBO33PEHNUS C YICTOM COBPEMECHHBIX TEHACHIHI Pa3BUTHS HAYKH H
TEXHHMKH, TCOPCTHYCCKAsl H IMPaKTHYCCKAs MOATOTOBKA K 3KCIICPUMEHTAJIbHOH NEATCIBHOCTH
BBINMYCKHHKA.

1.2 3ama4H JHCIIHILIHHDI

- OCBOEHME 3HAHUIl O 3aKOHOMEPHOCTH MPOTEKaHMs XMMHMYECKMX MpOlEeccoB, 00
0COOCHHOCTSIX COCTaBa, CTPOCHHA, PEAKUHOHHONH CHOCOOHOCTH HEOPTraHUYCCKHUX BEIISCTE,
BO3MOKHOCTH HX HCTIONB30BAaHUS B TIPOU3BOACTBEE H COBCPLUICHCTBOBAHUN TEXHOJIOTHIA,

- Pa3BHTHE HAYYHOIO MBILLIEHHS W OOLETeXHUYECKOH JPYIULMH, TMO3BOJSIOLIAX
MPHMEHATh TeOPeTHYeCKHe 3HAHHs [0 HEeopraHu4eckoll XHMHH B JKCNepPHMEHTAIbHOH
IeaTeNLHOCTHU,

1.3 MecTo AHCUHILIMHBI (MOAYJIS) B CTPYKTYpPe 00pa30BATEIbHOH NIPOrpAMMbI

Huctmmmuaa HeopraHuueckas XUMHA OTHOCHTCS K OOA3aTCNBHON YacTH JUCLIUILIHH
frmoka aucunrumn (B1.0.15) ocnoshoit npodeccuonansHoi 00pa3osareibHOl  IPOrpaMmbl
BoicLero odpazosanus no Hanpasienuo noarotosku 27.03.01 Cranpapruzaums v METPOJIOTHUs.
Bun npoMexyTOUHOI aTTecTallly; 3K3aMeH.

JIns yeneuHoro yCBOeHUs XMMUU HeoOXOAMMbl 3HaAHUS W YMEHUS, MPenyCMOTPEHHbIe
paHee OCBOCHHBIMH AHCLHIUTHHAMH MAaTEMaTHYECKOIO M €CTECTBCHHO-HAyYHOIO XapakTepa
{(pusuka, MmaTemaTnka, nHpopMaTrka). lloHATHA U TePMHHBI, OCBOCHHBIC NPH H3YUCHHH 3THX
KYPCOB, MCIMOJL3YIOTCS MPH 00CYKAEHUH OCHOBHbBIX 3aKOHOB H TEOPHH XHMUH W [OJIE3HbI 115
MOHUMAaHHS W OCBOGHHS XHMHYECKHX 3HAHUH.

DyHAAMEHTANbHBIE XHMHYECKHE MOHATHA W HABLIKH, ONYYEHHbIE B PE3YJbTATE H3YUEHUA
kypca Heopranuueckas XUMHA, sBIAKOTCA HEOTHEMAEMOE HaCThbHY COBPEMEHHOTO €CTECTREHHO-
HAYYHOTO 00Pa30BaHKS U JAK0T BOSMOXKHOCTE KAYECTBEHHO, Ha DOJICE BLICOKOM YPOBHE H3Y4aTh
NocieAyLUHe AUCUMIUIMHBL yueQHOro IiaHa aHaluTHYeCKas XHMMsS, OCHOBBI aHAJM3a U
aHATUTHYECKOrO KOHTPOJIA, OPraHU3alus M TEXHONOMMA UCMBITAHMA U JIp.

1.4 Tlepeuens MIAHHPYEMbIX Pe3y/bTATOB O0y4eHMS 10 JHCUHILIHHE (MOAYJIIO),
COOTHECCHHBIX ¢ MJAHHPYEMBIMH PE3Y/JbTATAMH OCBOCHHMS 00pa30BaTE1LHO NPOrpaMMbl

OOyuvarowuiicsi, OCBOMBLUMIH NAHHYK AUCLMIUIMHY, A0JDKeH 00najars cieayrownmu
KOMOETEHLIHAMM:

Koa # HAUMCHOBAHKC HHANKATOPRA PC.‘S_V.'I]:TZITI:I 06}“ICHH!~I no AUCLHUIMJIHHC
AQCTHIKCHH KOMICTCHLHH

[MK-7. cnocofcH MpoBOAMTL AKCACPUMCHTLI MO 3AAHHBIM  MCTOIMKAM, 00padaTLIBATL M GHANKM3UPOBATDL
PC3VALTATBI, COCTABIATL OMUCAHMS MTPOBOAMMBIX HCCICTOBIHNE
HIIK-7.1. obnajact CnocoDHOCTBIO NPOBOLHTBL | 3HACT B LC/SIX KAMCCTBCHHOIO NPOBCACHHS IKCHCPHMCHTA
XAMMUYCCKHC  J3KCTICPHMCHTBI [0 3AJAHHBIM | OCHOBHBIC '3AKOHBI XHMHH, IC/KALINC B OCHOBC MPOLICCCOB
MCTOAHKAM ¢ 00pafOTKOH,  AHANTM30M W | PAMIMMHBIX NPOM3BOACTB, PCAKUHOHHYH) CHOCOOHOCTh
OMHCAHKUCM PC3VILTATOB HCOPraHH4CCKAX COCOHHCHHIA. HCMOTb3VCMBIX B
NMPOH3BOICTBCHHAIX TCXHOIOTHIX
VMEET CTABHTE UEIH H 3aJAYH SKCIICPHMEHTA, OCYIUECTBIATE
€r0 H AHATTH3HPOBATE MOJIVUEHHBIC PE3V.IBTATEHL
BIAICCT  TCXHHKOH U MCTOIHKO# NHMHUCCKOTO
IKCACPHMCHTA M CrQ OMUCIHHUCM

Pe?»y.l'[bTaTbI 06}/‘13HL151 no AUCHHUNNHNHE QOCTHUTATCA B paMKaX OCYIICCTBIACHHWA BCEX
BH/IOB KOHTAKTHOH U CAMOCTOATENbHOI padoThl 00YHAMIIUXCA B COOTRETCTBHUH C YTBEPHKAEHHbIM
yUCOHBIM TIAHOM.
WHAMKATOPEI [OCTIDKCHHS  KOMICTCHLMH  CUHTAIOTCA  COPMHUPOBAHHEIMH — TIPH

NOCTHIKEHHH COOTBETCTBYIOLMX UM PE3yIbTATOR 00yUeHus.




2. CTpPYKTYpa H COACPRAHHE THCIHTITHHBI

2.1 PacnpeneneHne TPYA0éMKOCTH JHUCIHILIHHLI 10 BHAAM padoT

Obmas TpyAoE€MKOCTh AUCHMIUIMHBL COCTaBnseT 4 3adyeTHbIX enuHull (144 yacos), ux
pacmpenenacHue mo BugaM padoT IpeacTaBiICHO B TAOIHIIC

Buaer pador Beero @opma odyUCHHs
4ACOB O4HAS
o
CCMCCTP
(uacer)
Konrakrmast padora, B TOM MHCIIE;
Ayauropusic 3ansiris (BCEro): 68 68
ZAHATHS JCKIHOHHOTQ THIA 34 34
1a00PATOPHBIC 3AHATHSL 34 34

MPAKTAYECKHE 3aHATHA
CCMMHAPCKHUE 3AHSITHSI

Huast kourakruast padora; 4,3 4,3
KorTpoms camoctoaTesHOMH padots (KCP) 4 4
IMpoMeikyrounas arrecraupus (MKP) 0.3 0.3
Camocrosire/ibHast pagora, B TOM MHC/IE: 45 45
Odopmaerne 1a00paTOPHEIX paboT 8 8
CaMQCTOITEABHOE H3YMCHHE TCOPCTHUCCKOrQ MATEPHANA 10 10
CamocTosTeIbHOS PELICHHE 3314 3 3
IToaroToBKa k TEKVIIEMY KOHTPOIIO 19 19
KoHTpoJB: 26,7 26,7
IToaroToBKa k IKIAMEHY 26.7 26.7
Ofmasn gaC. 144 144
TPYAOCMKOCTE B TOM YU/ KOHTARTHAS padora 72,3 72,3
3au. e 4 4

2.2 CopepxaHue AHCHHILTHHBI
Pacnpenenenue BHA0B yueOHOH padoThl U UX TPYIOEMKOCTH MO pas3/ieNiaM JHCIUTLTHHBI,
Pasnmens! (TeMbl) TUCHMIIMHBI, H3y4aeMEIC B 2 ceMecTpe (ouHas dopma oOyucHHs)

KonuuecTBo 4acor
N AynuTopHas prcay/uT
0 Haumenoeanue pasacios (TeM) o OpHAas
Beero pabota -
pabota
J 13 JIP CPC
1. Beegenue. [lpeaMer 1 cOACpKAHUC XHMHH 4 2 2
CtpoeHue aToma.
2, Mepuoanucckoit 3axou J1. M. Menaeacesa, 4 2 2
XHMHUCCKAS CBA3b
3. BewecTeo B pasanyHbix (PAas0BBIX COCTOMHMAX. 8 8
4. OO0me 3aK0HOMEPHOCTH XUMITYECKHX IPOIECCOB 16 4 8 4
5. Pacteopsl. Pcakiie B BOJHBIX PACTBOPAX 19 6 8 5
OKHCAHTEIbHO-BOCCTAHOBHTEIIBHBIC MPOLIECCHL.
6. DNEKTPOXHMHYCCKHE TPOLECCH B 31CKTpoauTax. Koppoaus u 16 4 8 4
3AIIATA OT KOPPO3HH
5 XuMHA KOMIUIGKCHBIX coeTnHeHnH. KoMmiercoodpazoBaHuE B 6 2 4
pacTBopax
8. XHUMUSI HOMCTAJITIOB H HX COCTMHCHHA, 18 0 6 6
9. XHMHS MCTANIOB H HX COCTHHCHHE. 18 6 4 8
10. | Xwummd B HAHOTEXHOTOTHAX 4 2 2
HTOI'O no paszdersam Oucyurauiivi 113 | 34 - 34 45
Koutpoas cavocrositeabHoi padotsl (KCP) 4
IIpomesxyrounan arrecrauus (MKP) 0.3
IToaroToBKA k TEKVIIEMY KOHTPOIIO 26.7
O0mas TPYI0CMKOCTh MO TUCIHMILTHHE 144




[Mpumeuanune: JI — gexumun, [13 — npaxrudeckue 3ansrus / cemunapol, JIP — naboparopubie
3aHaATHA, CPC — camocTosATenbHas pabota cTyaeHTa

2.3 Coaepxkanne pa3genos (TeM) JUCUHILIHHBI
2.3.1 3ansTus JEeKHHOHHOTO THIIA
Hanvenoparne pasaena

MopMa TEKVIOETO
Comepmanne pasaena (TeMEI) P -

(TCMBbI) KQHTPOJI
1. |Becacuuc. [lpcaver ' |[OCHOBHBIC MOHATHA M 3aKOHbI NMUMHH. OCHOBHbIC KIAcCChl|YCTHbIH KOHTPOJb,
COACPIKAHUC NHUMMH, HCOPTaHUUCCKHX COCAHHCHHIM. 3HAUCHUC XHMHU B U3YUCHHH H[TCCT
PA3BUTHH TCXHUKN M TCXHOIQCHIA
2. |CrpocHuc atoma. PazeuTHC npCACTABICHUH O CTPOCHHH aroMa. BoaHoeas|YCTHBIA KOHTPOIIb,

Teproauycckui 3aK0H H [MPHPOIA 3NCKTPOHA. TTOHATHE O KBAHTOBBIX YHCIAX. ATOMHBIC|TCCT
NCPHOIHYCCKAS CHCTCMA |OpOMTANH, MX 3HCPrHH. [1OpAJOK 3anOJAHCHHA 3ICKTPOHAMH
A.H. Mcracneesa. ATOMHbBIX opOurTaIcH. DHCPreTHHCCKUS  AHATPAM MBI
XHAMHICCKas CBA3b. MHOTO3JICKTPOHHBIX aTOMOB.

CTpykTypa TNCPHOJHUCCKOH CHCTCMBL H  CC  CBA3b  C
INCKTPOHHOA CTPYKTYPOH aromos. TlepuoanunocTe CBONCTE
ATOMOB 3ICMCHTOB. JICMCHTOB H HX COCIHHCHHH (ATOMHBIC H
HOHHBIC pPATHMYCHl. 3HEPTHA H HOHMBAIMH H CPOICTBO K
3NEKTPOHY.  3IERTPOOTPHUATSIBHOCTE,  METAJUITIHOCTE,
HEMETATTHMHOCTE, KHCIOTHO-OCHOBHBIC H OKHCIHTEIBHO-
BOCCTAHOBHTEIBHBIE CBOHCTBA).

BojHEKHOBEHNE XHMIMECKOH cBA3H. OCHOBHBIE HAPAMETPBI
xummdeckoli  cBasm.  KopameHtHas ceaib.  (CBolicTBa
KOBATEHTHOM CBA3H. CBAIH G U T THI. THIB THOPHIH AMHK
ATOMHBIX 0pOUTATIEH.

(OCHOBHBIE NOHATHA O METOIe MOJCKYTAPHBIX opduTaiei
(MO). Merog MO JIKAQO. 3DHepreTudecKHe JHATPAMMEL
JBYXATOMHBIX ~ TOMOSICPHEIN  MOTCEYI  OOPA3OBAHHBIX
37EMEHTAMH IIEPBOTO M BTOPOTO NepHOAoB. HMoHHAA CBA3E.
MeTaaanucckas casb, CBOHCTBA COCAHHCHHI C PABTHMHBIMH
BIHAAMU XHMHUCCKHX CBSI3CH.

3. |O0wHe 3aKOHOMCPHOCTH [OCHOBHBIC — MOHSITHA:  CHCTCMbL,  MAPAMCTPbl  COCTOSHEA, | Y CTHBIH KOHTPOD,
NMMHUYCCKHX NPOLICCCOB  |MPOLICCChI, (JYHKUMH COCTOAHHS. TeeT. Pemuchue
Mepeblit 3aKOH TCPMOAWHAMHKH, BHYTPCHHAS DHCPrHst M CC|{PACUCTHBIX 331a4
M3MCHCHHC MNPH  NHMMUCCKMX OPCBpauIcHuAN, Tennota u
padoTta. utansnus. CTaHTAPTHAS SHTANbOUS OOPA30BAHMA.
3axoH [coca M 3HTAIBMHS XHMHUMCCKUX PCakLMH, XHMHUCCKUC
PCOKIMH € TIOJHIHA  TCPMOIMHAMHKH,  YCTOHMMBOCTH
XMMHUCCKHX COCANHCHHH, TOTMHMBO KaK MCTOUHHK IHCPIHH,
Bropoit 3axkQH TCPMOIMHAMMKW, JDHTPOMUS, 3aBHCHMOCTh
IHTPOMUM OT TCMOCPATYPhl. CTaHIAPTHAA DHTPONUA, TpcThit
JAKOH TCPMOAMHAMMEH. JHeprust [mbdca u 3Heprus
IenbMroasua. KpaTepuu caMONPOW3BOIBHONO TIPOTCKAHHUA
MPOLICCCOB B H30JHPOBAHHBIX H OTKPBITEIX CHCTCMAX.
OO0paTHMOCTL XHMHUCCKHX PCakunil. KOHCTAHTA XAMHUCCKOTO
PABHOBCCHA. KAK Mcpa PIyOHHbl NPOTCKAHHA TIPOLCCCOB.
YpaBHCHHS  M30TCPMbl  H300apbl.  M30XOPbl  XHMHYCCKOH
pcakunn. BIHAHWC napaMcTpOB HA COCTOSIHHC PABHOBCCHA.
IMpunuun Jle Warense — Bpayua. OcoOCHHOCTH PABHOBCCHS B
rCTCPOrCHHBIX CHCTCMAN

CKrOpOCTh XHMHUCCKOH PCAKLHH. CC 3AaBHCHMOCTD OT NMPHPOABI
W KOHUCHTPALHMH PCarcHToB, TteMmncparypel. [lopsiok w
MOIESKVILIPHOCTE peakluH. KOHCTAHTA CKOpOCTH H  €¢
JABHCHMOCTE 0T TEMOEPATYPBL YDABHCHHE AppeHIyca.
DHepruA AKTHBAIMH. MeXaHHIM H KHHSTHKA peakiuH B
TOMOTCHHBIX H TETSPOTCHHBIX CHCTeMax. [OMOreHHBIN ©
TETEPOTEHHBIH KATANHS. AVTORATAIITS.

4. |Pactsopbl Pcaxuun B [OCHOBHBIC XNAPAKTCPUCTHKH JHCMCPCHBIX CHCTCM M HX|YCTHbIH KOHTPOD,
BOAHBIN PACTBOPAX k1accuburaums,  Mctuuunic  pacteopul,  Tepvoauuamuia|teeT, PeucHuc
NpoLCCed PACTBOPCHHSI. [uapatsl, CONILBATLL [PACUCTHBIX 33,944




KPUCTAMAOrUIpaThl,  PacTROPHMOCTE  raz0B,  KHAKOCTCH,
TECPAbIX BCLICCTB B BOAC. HachNNOCHMLIC, HCHACHLILCHHLIC W
ACPCCHITICHHBIC PACTBOPbI Cnocoln! BbIPAKCHHS
KOHLCHTpaUHH  pacTBOpOB.  KomaMraTHBHbIC — CBOMCTBa
PacTBOPOB HCANCKTROAHTOB. Ocvoc. OCMOTHUCCKOC AABICHHC.
JIABJICHUC HACBUNCHHOIO NApa PAcTBOPHTC/ HA PACTBOPOM.
[MOBBLINICHHC TCMNCPATYPbLI KHACHHA PACTBOPOB M NMOHHKCHUC
TCMIACPATYPBI 3MCP3AHHS  PACTBOPOB. ICKTPOINTHUCCKAS
aucconmanus, Mioronuucckuilt ko3pPUUHCHT, CUMLHLIC H
cnabreic  3nekTpoamtel.  CTCNCHB  ANCKTPOIIHTHUCCKOH
auccounaunn.  Ceaip  wioroHuucckoro  koawpuumcHTa co
CTCICHBID JHCCOLMALMK. KOHCTAHTA AHCCOUMALHH. 3aKOH
pazbaeicHus Ocreanbia. OcOOCHHOCTH PACTBOPOB CHIILHBIX
INCKTPOJIHTOB. AKTHEHOCTE HOHOB. MIOHHAA CHJIA pacTBOPOB.
[TpOTOIMTHUCCKASL TCOPHA KUCIOT H OCHOBAHKWH DpcHCTeaa u
Jlovpu. KOHCTAHTA NPOTOIMTHUCCKOIG PABHOBCCHS  KAK
XAPAKTCPHCTHRA CHNBL KHCIOTHL M OCHOBAHWIL. Juccounauus
Boabl. MonHoc nponieeacuue Boasl (pH u pOH). Cnocobbl
onpeacnenus  pH  pacreopos.  OOwas. AKTHBHAN  H
MOTCHUHMATBHASA KHCIOTHOCTB PACTBOPOE. Peakuns
Helitpammamue.  Byveprsle pacteopel. Kiaccmdmxanmis.
MexamuiM geiicteua. Byidepras emrocts. [mapomis coneti.
({PakTOPRL. BIMAOIIHE HA IPOLECC THAPOIM3A. KoHCTAaHTA
ruapodusa H pH  pacTBOpPOB THAPOMHMIVIONMXCA COMSH.
leTeporeHHble  paBHOBECHA B pacTBopax. KoncTaTa
PACTBOPHMOCTH. YCIOBHA OOpA30BAHHA M PACTBOPSHHA
QCAIKOB.

5. |OxucaurcabHo- OKHCAMTCILHO-BOCCTAHOBHTCALHLIC Opouccchl, Bawucitiune|YCTHbLit KOHTPOAD,
BOCCTAHOBHTC,ILHALIC OKMCIMTCIN W BOCCTAHOBHTCIH, M3IMCHCHHC OKHCIMTCILHO-|TCCT.

NPOUESCCHI. BOCCTAHOBHTCALHBIN XAPAKTCPHCTHK HWICMCHTOR B TICPHOAAN H

DICKTPOXMMHUCCKMC rpyvonax  ncpuoanuccroit  cHcrembl  JILHM. Menacaccea,

NPOUESCCHE B (COCTaBACHHC YPABHCHHI OKHCIUTCIBHO-BOCCTAHOBUTCILHbIX

anckTpoanTax, Kopposud [peaxuuii (MCT0A MOHHO-2ICKTPOHHOID DanaHca).

H 31HTA OT KOPPO3HMH, [ IICKTPOXMMHUCCKHE MPOUCCChl, [TOTCHIHATBL MCTANTHYCCKHX
W rajoBeIX  2ICKTP0a0B.  CTAHAAPTHLIC  BACKTPOIHLIC
MNOTCHIMAABL W ICKTPOJBKMYIUAS CHIA AJbBAHUUCCKOIO
3ncMcHTa. [TOTCHUMAIEL OKHCIUTCNBHO-BOCCTAHOBUTCILHbIX
(peaoxc) aackTponos, Ypasucuue Hepuera, Paa cTanaapTHbIx
ACKTPOAHBIN  NOTCHUMANOB,  Hanpasachuc  npoTtckaHus
OKMCHMTCILHO-BOCCTAHOBHTCILHBIX TIPOUCCCOB, DACKTPOIH?
PACTLIABOB M BOIHbLIN PAacTBOPOB. [TpHMCHCHHC 3nCKTpOIM3A.
XHMHUCCKHC HCTOMHHKHM TOKA. ANBTCPHATHBHBIC HCTOUHHKH
FHCPIHH. XMMHUCCKAsh W 3ACKTPOXHMHHYCCKAH KOPPO3HA.
SALIMTA MCTAJJIOB OT KOPPO3UH.

6. | Xuvus KOMILICKCHBIX [KOMIUICKCHBIC COCIMHCHHM H WX noayucHuc. CrpocHue M|YCTHBIH KOHTPOIIb.
COCAHHCHHE. CBOIICTBA  KOMILIEKCHEIX  CoeauHeHHH  HomeHkmatyvpa,
KOR-IH.‘ICKCOO(’)])EI';OB‘AHHC H30MEPHA ROMITTICKCHBIN COCIHHCHHH.

B PACTBOPAX. KommnercoobpasoBamme B pactBopax.  KoHCTaHTa
HECTOHKOCTH M KOHCTAHTA VCTOIMMBOCTH. XHMHYECKAA CBAIB
B KOMIUDIGKCHBIX CoemTHHeHHIX (Meton BC, Teopus
KPHCTALTHYECKOTO IOJH). PEAKIN ¢ YHACTHEM KOMILIEKCHBIX
COCIRHCHUI (obMeHHBIE, OKHC THTEIBHO-
BOCCTAHOBHTCIBHEIE).

7. |XuMHSI HCMCTALIOB 1 UX (PacpoCTPaHCHHOCTD NMMHYCCKHX ICMCHTOB, | Y CTHBIH KOHTPONL,
COCIHHCHMIA, Knaccurcamst NUMHMUCCKHN ICMCHTOB., Oowas| lokaanel,

NAPAKTCPUCTHKA HCMCTALIOB. BOaopoa M cro cocaMHcHMA,
Bop. ©u3nucckne M NHMUUCCKHC CBOiCTBA. COCaMHCHHS ¢
BOAOPOAOM. KHCNOPOIHLIC COCAMHCHMS Dopa.

Heopranuueckast xumust p-3acmcHTo [V-A rpyonel. Obwas
xapaxTcpHcTika. Aiorponusie qopMbl yriacpoga. OKCHABL
kapOoHaThL, KAPOHILL. BOp. ¥IiIcpoa - HHCTPYMCHTANBHBIC H
abpa3uBHbIC MaTcpHanbl. COCAHHCHHA KPCMHHS H ICPMAHHA.

XHMHSI OV IMPOBOJHHKOB. CHINKATBI H ATHMOCHIHKATHI

NPC3CHTALNK




olmas  XapaKTCPHCTHKA,
KCPAMMKE.

Aso1, Qochop M MX CocTHHCHES, KHCIOPOa, ccpa. CCNCH,
TCIAYp M HxX  cocauHcHus.  [adorcHel.  CocAMHCHHA €
BO10p0AOM. KHCNOPOIHBIC COCANHCHHSL

CTCK.T0, CHTAMbI, HCMCHTHI,

DNEKTPOXUMHYCCKIE
NPOLIECCHL B
JJIEKTPOJIHTAX.
Koppo3sus n 3awpnra

OT KOPPO3HH

8. |Xumust metaiuioB Hux  (Meradis 00wWAs  XAPAKTCPHCTHEA,  CIUIABBL — MCTOIb! | YCTHBIH KOHTPOIIB.
COCIHHCHMH. MONYYCHUS. PacnoomCHHC S-MCTANI0B B OCPHOAHMCCKOH |HOKI1a1b1,
Ta6J'[PIL[C. DOHIHUCCKHC U XHMHUCCKHAC CBONCTBA S-MCTALIOB H MPC3CHTALUHK
HX COCIHHCHUH. [IPHMCHCHHC S-MCTALIOB U HX COCAHHCHHA.
PUIMUCCKHC M XHMHYCCKHC CBOWCTBA P-MCTANIOB M HX
coc¢arHeHME. [IpHMEHEHHE pP-METAUIOB H HX COSOHHCHHI
Pacnmonokenne d-METATIOB B ICPHOIMMECKOH TabTImie.
OCHOBHEIE (JU3HYECKME CBOHCTBA (-METATIOR. XHMHUSCKHE
cBolicTBa d-METATIOB M WX coeTuHeHwH. [lpmviencrne d-
MCETAJIOB H HX COCTHHCHHH.
TOKCHKOIOTHA META.1I0B. PATHOAKTHBHEIC YIEMEHTHL
9, [Xumns e Q0wme  saJaud  HAHOTCNHOJOrHH,  Poak  xuvuu  B|JoKIadbL,
HAHOTCXHO IO HSIX HAHOTCXHOJOMHAX, HEIHOB.'ICKTPOHHKEI. Hanomcxanuka, Npe3CHTILNK
H‘(]HOI\-IEITC]JPI(U'[]:I A MCTOAbl HX MOOAYUCHHA, PcakumoHHast
CMOCOOHOCTh HAHOMATCHA,I0B, Hanoxumuuccrue
TCXHOJIOTHH, nCpCl’[CK’THBbl PAIBHTHA,
2.3.2 3aHATHA CEMHHAPCKOT0 THNA (CEMHHAPCKHE 3aHATHA)
CeMuHapCKHUE 3aHATHA — HE IPCIYCMOTPEHEL
2.3.3 3anarua aabopatTopHoro Tuna (1adopaTopHsbie padoThi)
No HammMeroBAHME paiIeIa TeMaTHRA SRATH/pAGOT DopMa TEKVILETO
(TeMBI) KOHTPOIA

L. |Bsepenne. Ipeamer |Texuuka Oezonacuocru. QOcuosuble npaswna w|3awura JIP
W copeprKanmne npuembl  padorel B xumudeckoil  nadoparopuu.

XUMUU ITonyueHne W CBOHCTBA OKCHAOB, THAPOKCHMAOB,
COJICH.

2. |O6mue DHepreTuka XHUMHUYECKHX peakunit. Onpenenenue|3amura JIP.
3aKOHOMEpPHOCTU TCINIOTHI HEHTPATH3aUHK H TEIIOTH] THApATauud.  [OTUeT 1o
XHMHYECKHX PACHETHBIM
IPOLECCOB 34024aM

Ckopocte  xuMH4eckHx — peaxuuid.  Bnmsunue|3awwra JIP.

pa3nuuHbIX (PAKTOPOB Ha CKOPOCTb XHMMueckoH|OTuer no

peaxuuu. XHuMUueckoe parHoBecHe, Katanus, PacUYETHbIM
3agadam

3. [PacTeopsl. Peakuuu ([TpurotoBneHne pacTBopoB W onpedeneHue ux|3ammTa JIP.
B BOIHEBIX pacTBOpax |KOHLCHTPAIMK THUTPOBAHUEM. DICKTpoiuTHueckas|OTdueT 1o

JUCCOLHALIHS. PaenOBECHA B pacTeopax|pacueTHEIM
JIEKTPOIIUTOB. 34024aM
KHCOTHO-OCHOBHEIC — paBHOBeCHS B BOOHBIX|3amuta JIP.
pactBopax coned. 'muposus coseil. Onpenenenue|Oruer 1o
pH. Bydepuuie pacTsopbl. pacyeTHbIM
3a0a4am

4. |OxucanrensHo- OKHCJIUTENBHO-BOCCTAHOBHTENLHbBIE peakunu.|3awmura JIP

BOCCTAHOBUTEbHbIE |DNEKTPOAHbIE NOTEHIHASTBI METANIOB,
NpOLECChHL. IanbRaAHNYECKHE 3NEMEHThI. DNEKTPOIHS,




5. |Xumus HeMeTaWTOB [ XuMHS sneMeHToR VU-A, VI-A rpymm. 3ammuta JIP.
WU WX COeOHHEHHH. Hoknanol,
npe3eHTaluu

Xumus anementoB V-A, IV-A  IlI-A rpynn. 3awwura JIP.
Hoknanol,
npe3eHTaliN
6. | Xumus merayos u | Xumus dnementos VI-B, VII-B, VII-B rpynn. 3awwura JIP.
HMX COeNMHEHHI, Jloknansi,
npe3eHTalun

3amura nabopatopHoii padoThl (JIP), koHTponbHas pabota (KP).

2.3.4 [lpumepHasi TEMATHKA KYPCOBLIX padoT
Kypcoeas pabora ne npeaycmMorpena yueOHbIM [IAHOM.

2.4 [lepeveHb Y4eOHO-MeTOAMYMECKOT0 00eCeUeHHs AJIA CaMOCTOATENbHOH padoThl
00yJAK MMXCA MO0 JHCUMILTHHE

lepeycHs yueBHO-MCTOMHCCKOro 00CCNICHCHUS JUCUHITTHHBI 110

Ne Bua CPC BBUTOJIHCHHK) CAMOCTOATCIIBHON PadoTsl
1 |Teopermueckas l. Obmaa xmvua. Teopua H 3ajaun: YuedHoe mocodHe / Iloa. ped. H.B.
CAMOMOATOTOBEA Koposuna 1 H.B. Kynemosa.
TToaroroeka k JIP 2. Pocim M.B. Xmvma. VuedHHK H 34 JAHHAK. 114 IPAKIATHOTO DAKATABPHATA
Tect / L.B. Pocun, JI.JI. Tomuua, CH. Comorses. — M. : MigatemsctBo IOpaiir,

2018, — 420 ¢, — (Cepun: Bakanasp. TpukIaauol KyPe)

MeTOANUCCKHC PCKOMCHIALIHH K OPraHU3ALHY 4y UTOPHONH H BHCAY.AMTOPHOI
(CAMOCTOATCTLHOH) PadoThl CTYACHTOB; MCTOAMUCCKHC vKasauus / cocT. T.IT
Croposcrro, T.b. Tloumnok, A.B. beenatos, H.B., Jlosa — Kpacuonap;
Kybanckuit roc. yu-t, 2018, 89¢

2 |PacucTHbIC 3a034H MCTOAHYCCKHC ¥KA3AHKS NO PCLICHHID PACUCTHBIN 33344

OGwas xumun, Tcopua u 3asaun: Yucbuoc nocoduc / TMon, pea. H.B.
Kopoeuwa w H.B, Kyicwosa, OH., Tonuapyk. B.K. Kawmbianosa,
w3aateaneTro; «Jlanwy, [oa; 2017, Msnanue 2-¢ w3a.. crep. 492 ¢.

3 |doknaapl, COODLICHHUA, MeToauHCCKHE PCROMCHIAUMH K OPTAHN3ALHH AYAUTOPHON H BHCAYAUTOPHOH
NPCICHTALHH {caMOCTOSTCIbHOM) PabOTEl CTYACHTOB. MCTOAWMCCKHC YKazanus / cocr. T.I1.
Cropowxenko, T.b. Tlounnok, A B. Becnaaos, H.B. Jloza — Kpachozap:
Kvdaunckui roc. vH-T. 2018. 8¢

YueOHo-MeToaHYeCKHe MATepPHAllbl i CAMOCTOATENbHOH padoTel odyvalommxcs u3
YUCTa MHBAMUIOB U JIMIL ¢ OTPaHHUYEHHBIMH BO3IMOXKHOCTAMH 3/10poBLs (OB3) npenoctasnstoTes
B (popMax, afanTUPOBAHHBIX K OTPAHHYEHUAM MX 3T0POBbs 1 BOCTIPUATHS HHQOPMALIUK:

Jist a1 ¢ HapYIIeHUSIME 3PSHIST: B IeUaTHOH (POpMe YBENHUCHHBIM WIpHdToM; B hopme
BIIEKTPOHHOTO TOKYMCHTA.

st aMU ¢ HAPYLWIEHHAME CIIYXa: B NewaTHOH Gopme; B Gopme 21eKTPOHHONO Z0KYMEHTA,

Juist MU ¢ HapyLUeHUAMH OTIOPHO-ABHIATENBLHOIO anlnapara; B ne4aTHoi popme; B hopme
ANEKTPOHHOTO TOKYMEHTA,

JlaHHBIH MepedeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCHMOCTH OT KOHTHHIEHTA
00yUAIOIIHKCA.

3. OOpa3oBaTe/bHbI¢ TEXHOJOTHH, NMPHMECHAEMbI¢ TPH OCBOCHHH AHCUHTIHHBI
(Monyas)

B cootrerctBun ¢ tpedoranuamu ®I'OC BO no Hanmparaenuro noarotoku 27.03.01
CraHfapTH3alms 1 METPONOTUA Peanu3allMa KOMMNETEHTHOCTHOrQ MOAXOAa NMpeaycMaTpuBaeT
IITHPOKOE HCIIONE30BAHNC B YUCOHOM IIPOIECCE AKTHBHBIX M MHTCPAKTHBHBIX (HOPM MPOBCOCHMUS
3aHATHH. MHTCpakTHRHOE 00YHCHNE — MyTh K YIIPABJICHHI CHCTCMBI CAMOCTOSTEIBHOH paboTEI




crynentos. TexXHoIorus MHTEPAKTHBHOIO O0Y4YeHHs 3aKJII0YAETCH B TOM, YTO HA [IPOTSIKEHHH
BCero y4eOHOro BpeMeHH MPOUCXOAUT OOMEH MHEHMSIMM, BbICAYLIMBAKTCH M OOCYKAATCH
pasHble TOUKH 3PEHUS CTYAEHTOB. MHTEpaKTHBHBIE METOBI — 3TO COCOOHI [EEHANPABIEHHOTO
VCHJICHHOTO B3aHMOACHCTBIA IPEIOIABaTeIH i CTYACHTOB O CO3IAHHUIO ONITHMANBHBIX YCIIOBHI
npouecca OOyICHHS.

Opranpzaups u3ydeHus MaTepHana Kypca OCYLIECTBIAETCS Ha OCHOBE CHCTEMHO-
AEATENLHOCTHOTO MOIAX0AA H PEKOMEHAALUH N0 TAITHOTO (GOPMHUPOBAHHS YMCTBEHHBIX OEIICTBHHA.
TTpu OCBOEHUM AMCIUMMHBI MCTIOIB3YIOTCA KAK TPaAUIMOHHBIE, TAK U HOBbIE MEAaroruyeckue
TexHonoruu, Jlekimu U nadopaTOpHbIE 3aHATHA SABASHOTCS TPAAHIMOHHBIMU MpU OOYYEHHH B
BY3aX U CIIOCOOCTBYIOT (POPMUPOBAHHUIO ¥ CTYIEHTOB 0a30BbIX 3HAHHIT, OCHOBHBIX MBICITHTCIBHBIX
OTepaLuii, PasBUTHI0 JIOTHKW. JIGKIMH HOCAT MOTHBALMOHHO-IO3HABATCIILHBIN XapakTep.
JlaboparopHble 3aHATHS  SBIAIOTCS CAMOCTOSTENBbHLIMH H  UMEIOT [POOIEMHO-NOHCKOBLII
xapaxrep. Jlaboparopuyio paboTy, BBLITOAHAEMYIO CTYIEHTOM, MOMHO CHHMTATL NPOodseMHON
CUTYallMel M ee pellieHHe MO3BOJAET PEANU30BaTh TBOPYECKYH) JEATENbHOCTh, Pa3BUTh
KOMMYHHKaTHBHYHK) CNOCOOHOCTD KaXk/0T0O CTYI8HTA, HAYUHTh €ro apryMeHTHPOBAHHO BHIPAKATh
CBOM MBICJIH B IPHCYTCTBUH APYTUX, PA3BUBATE HABLIKH SKCICPHMCHTAIBHOH padoTHl. B kauecTee
CIIOBECHO-HATNIAAHOTO MeToma OOVUCHHS MCHONB3YETCS OCMOHCTPALMOHHBIN XHMUUECKHI
IKCTIEPHMEHT, KOTOPLIH MPOBOAHTCS NPH YTEHHH JIeKUMA 1 nposBenenun JabopaTopHbIX 3aHATHI.
JleMOHCTPAUMOHHDBIH  JKCMEPHMEHT TMO3BOJSET npenogasareno chopmupoBats HHTEpPEC K
npeaMmeTy y  CTYAEHTOB, OOyYaeT mpHeMaM TexXHMKM J1a00OpaTOPHOro  SKCNEPHMEHTA.
JIeMOHCTPAUMOHHBIH KCTIEPHUMEHT - MCTOUHUK MPUOOPETAEMbIX CTY/IEHTOM 3HAHMil, HABbIKOR,
VMCHHI{, CpPEACTBO MPOBCPKH MCTHHHOCTH BBIIBHTACMBIX THIIOTE3, PCIUCHHA YUCOHBIX H
HCCIICIOBATCIBCKIX MPOOIICM.

Ana noseiwenus dddexrusHocTH yuedHOro npouecca HUCNoNb3yIOTCA ClenyioLHe
00pazoBaTesbHbIe TEXHONOIMH, HHPOPMALHOHHO-PA3BUBAIOLINE TEXHOJIOT MU, HAIIPABIIEHHbIE HA
(pOpMHUPOBaHHE CUCTEMBI 3HAHUH, 3aMOMHHAHKHE H CBOOOTHOE onepupoBaHie umi, Henonbsyercs
METO MpOOAEMHOrO  W3IOKEHMS MaTepuand, CaMOCTOSTENbHOE H3YYEHHe JUTEepPaTypel,
MIPUMCHEHHE HOBBIX HHPOPMALHMOHHEIX TCXHOJNOTHI 71 CAMOCTOATCIBHOTO MONOTHEHHS 3HAHU
BKJIIOUAS MCMIOJIB30BAHIE TEXHHYECKHX H DJIEKTPOHHDBIX CPencTs HHQOPMaLH, AesTETbHOCTHBIE
MPakTHKO-OPHEHTUPOBAHHbIE TEXHONOTMH, HampaBleHHble Ha  (HOPMHPOBAHME CHCTEMBbI
MpogecCHOHANBHBIX MPakTHYECKHX YMEHHEl MNpH  TNPOREAEHHM  3KCMEPUMEHTANbHbIX
HCCICOOBaHME, 00CCIIEUNBAOINNX BO3MOYKHOCTE KAYSCTBCHHO BBINOIHATE MPO¢ECCHOHANBHYIO
AEATCIBPHOCTE, Pa3BUBAKOINKEG MPOOICMHO-OPHEHTHPOBAHHBIC TEXHOJIOTHH, HANPABICHHEIC HA
dopMuposanue U pazBuTHe TPOOIEMHOIO MBILUIEHHS, MBICIUTEILHON AKTHBHOCTH, ¢cN0cOOHOCTH
Bugers v Qopmynuposars npodiemel, BLIOHpaTL CHOCOOLI W CPEncTBA NSl MX PELIeHMs,
TEXHOMOMMH  JIMYHOCTHO-OPHEHTHPOBAHHOIO  00yUeHus, MO3BONAOIIMNE  CO3AaBaTh
MHAMBUAYANLHbIE  O0Opa3OBAaTENbHbIE TEXHOMOPMH, ODECNEUMBAKOIIME  YUET  Pa3HYHBIX
crmocoOHocTell  OOYYaOMUX, CO3TAaHKMC HCOOXOMUMBIX — VCIOBUM  1Jid  pasBUTHA — HX
MHIUBUAYANBHEIX OCOOCHHOCTEH.

Anst MHBATHIOB W JIHL C OIPAHHYEHHBLIMH BO3MOMHOCTAMH 3L0POBbS MOTYT ObITh
MCHONB30BAHDI oOpaszoBarenbHbie TEXHOJIOTHH, NO3BOJSIOWHE MOJHOCTDBIO
MHAWBU/lYaTU3HPOBATH COAEPKaHUE, METOLI M TEMITHI YueOHOH AeATeNbHOCTH, BHOCHTH BOBPEMS
HeOOXOAMMEBIE KOPPEKTHRBI KaK B JIEATENLHOCTE CTYAEHTa-HHBANHMAA, TaKk H B JIeATENbHOCTh
MPEMOaABATCIS.

4. OueHouHble CpeaAcTBA  AAS  TEKYHIEr0o  KOHTPOJISI  YCMEBACMOCTH H
OPOMEKYTOUHOH ATTECTALIHH

B cooreerctBuM ¢ TlonoxkeHuem 0 NMpoBEASHMM TEKYLIErQ KOHTPOAsS YCMNEBAEMOCTH M
MPOMEXYTOHHOMH atTectauuu olyuarowuxcs KyOI'Y u ero ¢unuanor, Tekyluili KOHTpONb
YCIEBAEMOCTH CTYACHTOB IIPOBOAUTCS B LICIIX COBEPIICHCTBOBAHUS M HEIPEPEIBHOIO KOHTPOJIS
KauccTsa 00pa30BaTeNbHOIO MpoLecca, IPOBEPKE YCBOCHHS YiueOHOro MaTepHana, akTHBH3aLHH
CaMOCTOATENLHOH PabOThl cTyAeHTOB. TeKylWnii KOHTPONL 3HAHWI CTYAEHTOB OCYLUECTBIALTCA



MOCTOSHHO B Te4eHnH yueOHOro roga. Buasl Tekyluero KOHTpoA: yCTHBIH (THCbMEHHDbII) onpoc
Ha feknuax, 3auura 1adopaTopHbIX padoT, MOATOTORKA AOKNAMOB, MPOBEPKA BbIMOJHEHHSA
MUCbMEHHBIX AOMALIHUX 3aMaHuil (pacyeTHBIX 3aaHuil), TECTHPOBAHWE, MPOBEPKA 3HAHUN No
pe3yibTaTaM caMOCTOSTENbHOM padoThl CTYICHTOB, OLICHKA aKTHBHOCTH CTY[CHTA Ha 3aHATHIX.

OCHOBHBIM BHAOM TEKYIICTO KOHTPONS 3HAHHI CTYACHTOB O4HOH (hopMbl 0OyucHUA
ABJIAETCH BHYTPHCEMECTPOBAS AaTTeCTalMs, KOTOpPas NPOBOAMTCH ONMH Pa3 B CEMeCTp B
00s3aTelIbHOM NOPSALKE HA BCEX KYPCaxX B COOTBETCTBUH ¢ rpadukom yuedHOro npouecca 1aHHOTO
CEMECTPa Y 3aBEPLIAETCS HE MO3/Hee YeM 3a Mecsl 10 Hayala MPOMeXYTOUHOH aTTecTaluu.

ITpomekyTouHas aTTecTalus MPOBOAMTCHA MO AAHHOW AMCUUMIMHE B (opMe 3K3ameHa,
O1icHOYHBIC CPEACTBA IIPCIHA3HAUCHB! IJIs1 KOHTPOJIS 1 OLIGHKU 00pa30BaTEIbHBIX TOCTHKCHHIH
00y4arImKuKCs, OCBOHMBIINX MPOTPaMMy yIeOHOH ANCIHUIUIHHEL «Heop2aniriecras Xumisy .

Ouenounble cpeacTBa BIIIOYAET KOHTPOJILHBLIE MATEPHAIILL A1 [IPOBEAEHHS TEKYLLErO

KOHTPOJIS B (POpPME BOMPOCOB A YCTHOIO KOHTPOJIS, PACUETHBIX 331a4, TECTOB, U
MPOMEXYTOUHOI aTTecTauuu B (popMe BOMPOCOBR M 3aAa4 K IK3AMEHY

CTpYKTYpA OLEHOYHBIX CPEACTB /I TEKYILEeH H NPOMEXKYTOUHOH ATTeCTALHH

Koa 1 HanMeHOBAHEE . . HauMCHOBAHMC OUCHOMHOTO CPCICTBA
Ne T PesynpTars! o0vueHua
o HEIHERATOPA , (B cooTseTcTBEM C I. 1.4) Tekylumii KOHTPOUIB HpovcayToHas
(B COOTBETCTBHH C I1. 1.4) - ATTCCTALHS
HIIK-7.1. 00Ia72eT | 3HYET B nenax | YeTHeIM onpoc. sammra JIP. Bompocs! k
CNOCOOHOCTLIQ KAUYCCTBCHHOIO BbINQMHCHHUC PACUCTHbBIX IKIAMCHY
NPOBOAMTE  XHUMHUCCKHC | MPOBCACHHY 3AAAHHH, TCCTOR |, IOKIAADL,
IKCMCPUAMCHTLI ne | IKCOCPHMCHTA  OCHOBHLIC | MPC3CHTALEH
38JAHHBIM  MCTOIHKAM € | 30KOHBI XMMHH, NCHALLHC B
00paboTkeil, aHAMH3OM H | OCHOBC NPOLCCCOB
OMUCAHACM PC3VALTATOR | PASTHUHBIN  NPOH3BOICTS,
PCAKUHOHHY IO
CNOCOOHOCT
HCOPFAHHYCCKHY
COCIHHCHHIL
1 HCIIOIB 3YEMBIX B
TMPOH}BOICTBEHHBIX
TCXHOTOIMAN
YMECT CTaBuTh ucad W | 3awwra JIP. BbINONHCHUE Bonpoce! K
344N 'BKC]'ICp[/IMCHTﬂ.N paC‘IC’THle QH,HHHI/II‘:I 3K33]\'ICH}"
OC}'LL[CCTBJ}ITI: cro H
aHaﬂH3HPOBaTb
TOJTYUCHHDBIC PC3Y.IbTATDI
BIAAeeT  TexHHKOH  ® | 3ammra JIP
METOOHKOH XHMHYECKOTO
IKCTIEPUMEHTd H  €T0
OMHCAHHEM

Tunosble KOHTPOIbHDIE 3AJAHHA HJIH HHbIE MATEPHAJIbLI, HE00X0HMDbIE JJIH OUEHKH
3HAHMI, YMCHHH, HABBLIKOB H (HJIH) ONbITA AEATEIbHOCTH, XAPAKTEPH3YHIIAX 3TANbI
(popmupoBaAHHA KOMNETEHNHH B Nponecce 0CBOCHHA 00Pa30BATENLHON NPOrpaMMbl

Ol.IeHO‘IHble CpeaACTBA A4 NPOBEACHHA TCKYIUET0 KOHTPOJIA

- BOIIPOCHI AJI YCTHOI0 KOHTPOJIA

2.

Pasznea 1. Beeacnue. [TpeamMer 1 conep:xaHue XHMHH,
Jaiite onpeaenenus noHaTHAM «atomy». M3 uero oH coctout, uMeet nu oH 3apsan’? [pureanre
MAAHETAPHYO MOJENb CTPOEHHS aToMa.
Yto Takoe Monekyna? HMmeer u oHa 3apsan? llpusequre mpuMepbl MOICKYJ BEIICCTB.
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[TpuBennTe NpUMEP XMMHYECKOIO JIEMEHTA B COCTOSHUAX: aTOM, MoJieKya, HoH. [ToscuuTe,
B UeM pazHHUId MEKITY 3THMH TpeMs COCTOSHWSIMM W KakKMMM CBOHCTBaMH oOnanaer Ta WM
MHas 4acTULA.

Yto Takoe xommuecTBO BemuecTsa? Kak oHO odosHauaeTcs, B yeM H3MepsaeTcsa’ CKOIbKO
JacTHI ComepsKUT | Momb BemecTra? Kak 0003HAYASTCS YUCITO JACTHIT?

Yro Takoe monspuas macca? Kak ona obosnauaercs, B uem usmepsiercs? Kax paccunrars
MOJTAPHYHO) MACCY BELLECTB?

Cdopmynupyiite 3akon Aporanpo. Uto Takoe HOpMasbHble yenorusa? UTo Takoe MonspHblil
obbem raza? Kak oH oDo3Hauaercs, B uem M3Mepsercs M uyeMmy OH pabeH? Kakoii obnem
3aHHMAeT ra3 KOJIHUYEeCTBOM | MOJIb IpH HY.?

Kak paccunthbiBacTcs 00BEM rasa IpH VCIOBMAX, OTJIMYHBIX OT HopMasbHBIX? llpubenmure
ypasHeHne Mengeneesa- Knaneiipona.

Uro Takoe npocrbie n cnoskabie sewecrsa? [pueenure ux knaccnuxaumio.

Yro Takoe 3xkBUBaneHT? UTO Takoe (PaKTOp IKBUBATEHTHOCTH U Kak OH o003Hadaercsa? Kak
€r0 MOKHO paccuuTarh? JIna Kakux 3/1€MEHTOB OH ABMSETCA MOCTOSHHBbIM M nouemy?
IlpusenuTe npuMephL.

Kak paccuntaTh 3KBHMBaJICHTHYHD MacCy IIPOCTHIX II CIOJKHBIX Beulects? llpueenute
dopmylibl, NOACHUTE KAKMe BeNHMYMHBLl B HUX ucnonbsytores. Kak  obosnauaercs
JKBHBAIIEHTHAs Macca, B Uem u3Mepsiercs’

Yro Takoe 3KkBUBANEHTHBII 00beM raza? Kak ero MoxHO paccyuTaTh?

CdopMynupyiiTe 3aKOH 3KBHBANEHTOR, TIPHBEIMTE €r0 MaTeMaTHYECKOe BhipaKeHHe,

Yto Takoe cTeneHb OKMcIeHMA? Kak omnpenenuth MakCHMAalbHYK CTEICHb OKHCJICHHS
BIIEMEHTA?

Kakne snemeHTbl NpPOABIAIOT MOCTOAHHYK CTeneHb okucieHna? Yemy pasBHa crenesb
OKHWCIIEHUS 31€MEHTOB B [IPOCTHIX BELLECTBAxX?

.HpMBEﬂHTe K.J'laCCH(I)HKaLlHl'O BemiecTs, Kakue OCHOBHbIE KIacchl HEOPraHH4YeCKHX

COeAMHEeH Mt Bbl 3HaeTe?

IlpueennTe xnaccudmxanmio oxcumoe. Kak odpasyroresa HaseaHus oxkcuaos? Kak HamucaTh
dopmyny BbicLIEro OKCHAA demenTa’?

IMpuseaute knaccudukanuro kucnot. Kak odpasyroTes Ha3saHua KUCHOT?

IMpuseauTte knaccudrkauuo ocHoBaHuil. Kak odpa3yroTcs HazraHWsA OCHOBaHMIG?
[lpusennTte knaccubuKaimio coneil. Kak o0pa3yroTcs Ha3BaHHS COCH?

Ilpusennte ypaBHEHNA MOJHOH M CTYNECHYATON AUCCOLMALNH KHCIOT, COICH H OCHOBAHHIA.

C 4em pearupyror kucnoTable okcHIbl? [lpuBennTe npumMepsl peakuny, JOKa3bIBAOLIHX HX
KHUCIOTHBIE cBOHCTBA. [IpuBeanTe NnpruMep reHeTHYECKOH CBA3M «3J1eMEHT - KUCIOTHBIH OKCHI
- KHCJIOTHBIH OCTATOK - KHCIOTA»,

C uem pearvpyroT OCHOBHbIe Okcuabl? TIpureante npumMeps! peaxiinii, A0Ka3bIBAKOIKUX KX
OCHOBHBIE CBOICTBA. lIpuBenuTe npuMep reHeTHYIECKOH CBA3H «3JIEMEHT - OCHOBHOI OKCHI -
OCHOBAHHEY.

Uro Takoe amdorepuocrs? dnst kakux demMeHTOB xapakrepubl aMmporepHpie cBoiicTsa?
[Tpusenwre npumepsl.

C deMm pearupyroT amdoTepHble okcuabl? TIpuReaHUTe NpUMeEpbl peakiMid, MOKa3bIBAKIIUX
aM(oTepHble CBOICTRA. [TpuBeAUTE MPUMEP TeHETHHECKO!H CBA3M «3MeMeHT - aMpoTepHbIii
OKCHI - aM(POTEPHOC OCHOBAHIE).

. Kak M3MCHAOTCA KHUCIOTHO-OCHOBHBIC CBOMCTEA IJA S- H P-2JCMCHTOB B IICPHOIax CJICBa

Hanpaso? Kak 310 CBA3aHO ¢ METAIIMUECKUMH W HEMETAITHYECKHMH CBOUCTBAMH?
[TpuBeanTe xuMUueckue CBONCTBA KHCJIOT.

ITpuBenHTe XMMHUYECKHE CBOMCTBA OCHOBAHMIA,

IMpuseauTte npumepsl amdoTepHbIX OCHORAHWH, C UeM OHHM MOTYT pearMpoBaTh?
IIpuBeanTe XUMUUCCKUC CBOICTBA COMCI.
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Paznea 2. Crpoenne atoma. IlepHoamuecknii 3aKOH M NEPHOAMYECKAS CHCTEMA
xumMuUecKHx daemeHToB .U, MeHaeneeBa, XUMHUECKAS CBA3h.

. Ha uem ocHOBaHa COBpPEMEHHAA MOACTb CTPOCHHA atoMa’ Kak paceMaTpHBaCTCA 3MEKTPOH KU

€T0 ABIDKCHHE B 3TOH MoOean?

. Yto Takoe 3aCKTpoHHOE 00mMak0? Kak M3MEHSCTCS IJIOTHOCTD 3JICKTPOHHOTO 00JIaKa 1Mo Mepe

ynanenust ot sapa u nodemy”? Umeer nu snekrponnoe 00nako rpanuue?

. YUro taxoe atomnas opdurans (AQ)? IMouemy AO moryr mmers pasnbie pasmepoi? Kak a1o

BAUsieT Ha croficTBa aToMa? Kak 0003Ha4a0Tes rpaMueck aTOMHbIe OpOUTANU, 3NEKTPOHbI HA
opbuTansx?

[lepeuncnuTe KBaHTOBBIE YHCHA. T 4ero OHH HMCTIONB3YIOTCA?

Kax obo3HauaeTcs rlaBHOS KBaHTOBOE unco? Kakiie 3HaUCHNS TPHHUMACT IJIaBHOC KBAaHTOBOC
yncso? 3a uto ono orseqaer? UTo Takoe sHepreTHHECKUH YPOBEHb (3NEeKTPOHHBIN ¢loii)?
DIEKTPOHBI KAKOTO JHEPreTHHECKOTO YPOBHS MMEOT HAMMEHBLIYI) 3HepPruto? DNeKTpoHbl
KaKOro 3HEPreTHYECKOTO YPORHS HaxoAATCA Haubomee DIH3KO K sapy ¥ noyemy? \

Kax o0o3Hauaercs noGovHOE KBAHTOROE uHCa0? 3a 4TO OHO oTBedaer? Kakue 3HaueHHs OHO
npuanMaer? Kakoii hopme opOuTany OHM COOTBETCTEBYIOT

Kax mpoucXomuT paclleIUICHHE SHEPreTHUYCCKUX VpOBHEH Ha moxypoeHU? Ckonbko AO u
3NEeKTPOHOB MOMKET BKJIHOYATh MOAYPOBEHBL TOrO HIH HHOMO THa?

. Kax oBosnauaercss maruutooe kantosoe 4ucso? 3a urto ono orsevaer? Kakue 3navenus ono

npuHUMaeT ans opouTaneii pazHoro Tuna? IpusenuTe rpaguyeckie npuMepsl.
.Uro takoe cnuH? Kak oDo3Hauaetca cnuHOBoOe KkBaHTOBOe uMcao? Kaxue sHaudeHus OHO
nprHEMaeT? YTo Takoe mapaiienbHBIC M AHTIINAPAJIICBHEIC CITMHEL?

Chopmymupyiite mpunuun llaymm. CkKOJBKO SICKTPOHOB MOTYT HAXOOUTBCS HAa ONHOM
aroMHol opduranu? Kakosul ux cnumbt?

Chopmynupyiire npasuio Kieukosckoro. OObsichure ¢ €ro NOMOLWLIO, MOUYEMY [MPH
3anOAHeHHH JHePreTHYeCKUX YPORHeN 3MeKTPOHAMM CHavala 3anofHAeTCs YPOBeHb 6S, a
NOTOM Y3ke ypoBeHb Sd.
. Chopmynupyiite npaemwio [ yHza.

4. KakoB NopsAIoK 3aM0JIHEHHS JHEPreTHHECKUX YPOBHEH 1 noayposHei? UTo Takoe iekTpoHHas

KOH(pUrypauus atoma (3nexTpoHHas popmyna)? Kak oHa sanuceiBaercs? Kakue 31exTpOHHble
KOH(pUIypauuu aBAAKTCA YCTOHUNBBIMUHTY

5. ChopMymupyiiTe MCPHOMNICCKHT 3aKOH.
6. Kakyro cTpykTypy uMeer Tabmuia MeHzneneesa? YKaxuTe, Kak OIPEICIUTL MEPHOI, TPYIIY,

17.

20

21

MOATPYIITTY.

C Touxy 3peHHs JIEKTPOHHON KOHPUIypauuM aroma, 4To IOKa3bIBAET HOMED 3JIeMeHTa B

NepUOIMYECKOil CUCTEMe, HOMep rpynnbl, HoMmep nepuona? TTpueeauTe npumMep.

. Ha kaxue cemeiicTBa pazaenstorcs 3nemeHThl B Tabnue Menneneesa? Yem 310 00ycnorneHo?
Kakumu cpoificTeaMu oHH o0namar0T (METAUTMHYCCKHUE, HeMetammmdeckme)? K Kakum
ceMelicTBaM OTHOCSITCA 3JIEMCHTEI [NIABHBIX M TOOOYHEIX noarpynn? llpuseante npumMepsl Kak
M3MEHSIOTCS MeTa/UIMYeCKHe M HeMeTalJIM4ecKHe CBOHCTBA 1Mo nepuomam W rpynmnam?
TlpuBeanTe npuUmMepsL.

. Uem onpenenacTes BANCHTHOCTE XUMHYECKOrC 3JIEMEHTA B ITABHBIX U noOOYHbIX nonrpynnax’?

Kakue 31neKTpOHBI SBAAKITCS BafeHTHbIMH M MOTYT TIPHHHMATh y4acTHe B OOpa3sOBaHUU
XHUMHAYCCKOH CBA3MN?

. Uro Takoe sHeprus moHMzannu? Kak oHa usMeHseTCA Mo mepuonam u rpymmaM? OObiacHHTE

nouemy. [Ipusenure npumepst. Kak 5170 BIvsieT Ha XUMHYECKHE CBOMCTBA SNIEMEHTOB? Y KaKUX
IEMEHTOB HU3KHE IHEPrHH HOHHU3ALUMH 1 NnoqemMy?

. Uro Takoe cpoacTBO K 31ekTpoHy? Kak oHO u3MeHsieTcs no nepuoaam u rpynnam? QObacHuTe

nouemy. Ilpusenute npumepst. Kak OHO BAHMAeT Ha XMMHYECKHe CBOMCTBA 37eMeHTOB? Y
KaKHX 3JIEMCHTOB BBICOKOC CPOICTBO K BNIEKTPOHY U MOUEMy?
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. Kak usmensiores paguycbl aTOMOB M MOHOB 10 nepuoaaM W rpynnam? Kak 510 Bausier nHa
XxuMudeckue cpoiicTBa snemeHToB? TlpuBeauTte npumepel. Y Kakux 3MEMEHTOB camble

DonbLINe pasMychl M IOYeMy?

. YTto Takoe 3ICKTPOOTPHUATSIRHOCTE? Kak oHAa M3MCHACTCA MO MepHogaM u rpymmam? Kak
BIMACT HA XHMHUYCCKHC CBOHCTBA 3MeMeHTOB? lIpuBemuTe MpHMEpHL Y KaKHX BJIEMEHTOB

camasi BbICOKas MIeKTPOOTPHLATEIbHOCTL?

. UHro Takoe OKHCIHTENbHBIE, BOCCTAHOBHTENBHBLIE CBOHCTBA?
nepuonaaM u rpynnam? Kak 37O CBA3aHO ¢ 3JeKTPOHHBIM cTpoeHuem atoma? TlpurenuTe
npumepsl. Kakue BelecTra ARAATCA BOCCTAHOBUTENAMH, @ KAKHE OKMCITUTENAMU M nouemMy?

. Yto Takoe xuMHMecKas CBsa3b? Kakyr mpupomdy, COTNACHO COBPEMEHHEIM MIPEICTABICHHIM,
HMECT XUMHAYCCKas CBs3k? Kak M3MCHSITCS SHEPTHS CHCTEMEI MIPH 00pa3oBaHUH XHUMHYCCKOH

CBA3H M KAKHE CHIIBI €€ 06yCJTaBHI/IBaPOT?

Kak onn wH3MedsoTcda 1o

. Haiite onpegenenus xapakTepPHCTHKAM XMMHYECKOW CBA3W. AJIMHA CBA3W, BAJEHTHBLIH yrod,
3Heprus cBA3M. B kakux eauHHLax oHW usmeparoTcs’? Kak 3aBUCHT 3HEprus CBa3u OT ee

anunbl? Kakas ceazb seaserca Havbonee mpoyHoi?
. IlepeuncauTe OCHOBHBIC BUOBI XHMHYCCKOH CBSI3H.

. JafiTe onpeneneHue KOBaJIGHTHOMH CBA3H. 3a CUCT Uero oHa odpasyercs?
. Uem 00yCil0BJI@HE] HANPABJIEHHOCTb H HACBILLAEMOCTb KOBAJIGHTHOH CBsizn?
. Kak obpasyerca xosasnentHas cBsizb no odmennomy mexanuizmy? Kakue mnexrpoHbl MOryT

NpHHUMATh Y4acTHe B 00pa30BaHIU CBA3M?

cBsizu?

1. Tlouemy xuMuuecKas CBs3b MOXeT 00nafaTe nomsipHocThid? Yem 00ycnoRNeHa NOMSAPHOCTD

. Uto Takoe KOBAaJCHTHas TOJSIPHAs U KOBalleHTHas HEMOoJsIpHas cBa3b? llpusennTe mpuMepsl

BeLIECTB C OTHMH THITAMH CBA3H.

. Kak oOpasyercsa KOBaJi€HTHAS CBA3b MO AOHOPHO-AKLENTOPHOMY MEXaHH3MYy”?
. MaiiTe onpeneneHHe NOHATHIO BaNeHTHOCTL, Kak MOXKHO ONpeaeniTh BaNeHTHOCTh 3n1eMeHTa?

Kakue 3neMeHTbl UMEHOT MOCTOSHHY) BaJEHTHOCTL?

. HaiiTe ompeneneHHe THIIAM CBSI3H IO NEPEKPBIBAHHID opOurtaneil: - u m-cBa3aAM. Kakumn
Tinamu opouranei ouun odpazyrores? CpaBHUTE NPOUHOCTD G - H T -CBA3ZH.
. Uro Takoe kpaTHOCTh ¢BA3M? [TpuBenuTe npumep obpazoBaHKs OAMHAPHOM, NBOHHOM, TPOHHOH
cBazu. KakuMu THnamu CBA3M MO TepekpbiRaHHMK opduTaneit oOpazoBaHa OAMHapHas,
nBOitHas, TpolHas ¢BA3h? CpaBHUTE IPOUHOCTE 3TUX CBA3ZCH.
.Uro Ttaxkoe rubpummsaumsa’ Kaxos ee wmexanmsM? Kak npowucxomut sp-, sp2. sp3 -
rubpuausauna? Kakyio reoMerpuio MMEIOT MONEKYJbl ¢ TAKUM THIOM rHdpuanzaumu y

ueHTpansHoro aroma? [pueennre npumeps.

. Pacckakute 0 cTpoeHuu TBepAbIX Ten. [lepeuncauTe THNBI KPUCTANHHECKHX PELUETOK.

.Uto u3 ceda npeacTaBasieT MOJeKyAspHas KpucTaianuyeckas penierka? Kakue vacTikl
HaXOAUTCA B y3Nax pemerkn? Kakoll Tun cBsI3H MexIy yi3naMu peweTku? Kakosa sHeprus
Takof KpucTamnmdeckoil pemerkn? Kakne BemiecTBa MOTYT OOpa3sOBBIBATH MOJNCKYJLIPHBIC

kpucramiuueckue pewerku? [Ipusennre npumepsl.

. Uro n3 cebst npeacrasiser aToMuas Kpucrauiideckas pewwerka? Kaxue 4acTHLbI HAXOANTCH B
y3nax pewetku? Kakolt Tun cBasu Mewkay ysmamu pewerku? Kakosa 3Heprus Taxoii
KpucTannnueckoi peuretkn? Kakue BenlecTBa MOryT O0pa3sOBBIBATE  MONEKYNSPHbIE

Kpuctanueckue pewetku? llpusenure mpuMepsl.

. KakoB MexaHu3sM 00pa3zoBaHHs HOHHOH cBs3H? UeM xapakTepH3yeTcs MOHHOCTE CBA3K? Uem
OTJIHYAECTCA KOBAJCHTHAA [IOJAPHAaA CBA3L OT HoHHoOH? l'loquy HOHHaA CBA3b HE o6ﬂa,uaeT

HAMPaBJIEHHOCTLIO U HACBILIAEMOCTbIO?

. Uto u3 ceba npeacTaBaseT HOHHaA KpUcTawmueckas pelnerka? Kakue yacTHIbI HAXOAUTCS B
y3nax pewetku? Kakoit tum cBsazu Mexay yianamu pewerku? Kakosa 3Heprus Takofi

Kpuctauueckofi  pemerkn?  Kakme — BeuecTsa
Kpuctanueckue pewetku? llpusenure mpuMepsl.

MOTYT

00pa3oBHIBATE

HOHHEIC



43 Yro u3 ceds npexncraeisier MeTavdeckas kpucraniuvueckas pewerxka? Kakue wacruupl

HaxoauTea B yanax pewerku? Hem oOycnosneHs! cesizn Mexay yznamu peterku? TTouemy B
KPUCTANAMHYECKON pelieTke MeTanna saeKTpoHbl Aefnokanu3oraHbl? Kakopa sHeprus takoi
Kpuctammuueckoil pemerkn? Kakue BellecTBa MOIYT 0OOpa30BBIBATE MECTAUIHYECKHE
KpHCTALTHUCCKHE pemeTku? [IpusenuTe npuMepsl.

44. CpaBHuTE  NPOYHOCTb,  TEMIEPATYPLI TUIABJIEHUS, MEXaHH4ecKHe  CBOICTEA,
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JEKTPOTIPOBOAHOCTL, TEIUICNMPOBOLHOCTDL, JIETYUECTL Pa3sHbIX THIMOB KPHCTAJIINHYECKHX
peLIeToK.

Pazgen 3. BewecrBo B pa3iHYHBIX (PA30BbIX COCTOSIHHAX.
Kaxkoe B3aumMonelicTBie MEKIY YaCTHIIAMH HA3BIBACTCS MEKMOJICKYISIPHBIM?
Uto Ha3bIBaeTCH AUNOJBHEIM MOMEHTOM? B Kaknx eauHuuax oH usMepsiercs?
Kakoii AMNOJIbHBII MOMEHT Ha3bIBAETCSH HHAYKUHOHHBIM? OT 4ero 3aBHCcUT ero BeJIH4HHa?
Kakue Buabl MEXMONEKYIAPHOTO B3aHMOACHCTBIS Bbl 3HAeTe? B uem ux cymHoCTh?
Tlouemy BoaopoAHas cBA3b ABNsSeTCs cneunduueckuMm B3anmoneiictBuem? Tlouemy oHa
BO3HHUKACT?
Haiite onpenencHue qa3zoBoMy IPEBPAIICHIIO HIH (a3oBoMy mepexony. B dem sakmovaercs
paznuuue dazoppix nepexonos nepsoro u sroporo pona? IpuseanTe npumepnor Gazopbix
nepexon0s 00onX POLOB.
TlepeuncanTe OCHOBHBIE TUMLI TBEPALIX Tea, M3 KakuX 4acTHIl M 33 CHET KaKMX XUMHYECKHX
cBsaAzeil oDpasywoTcs TBEpAblE Tena pasauuHbix THMOB? Ha OCHOBe KakMX MPUHUUNOB
(hOPMHPYIOTCS CTPYKTYPHI CILTABOB?
UeM MOXHO OOBSACHHUTH 3JICKTPHUUYCCKYIO TPOBOAMMOCTL U TEIUIONPOBOMHOCTE TBEPIBIX
MeTanoB?
O0bacuuTe, MovYeMy anMas sBJISETCH JHINEKTPHKOM, & KPEMHHH — MOJYNPOBOAHHKOM?

. Kakue ANACKTPOJIUTEl OTHOCATCH K TBEPABIM BHCKTPOJ'II/ITaM? Kakoii Ttun npoBOAHMOCTH

ABIAETCS OCHOBHBIM B TBEPIbIX 37ekTpoanTax? Kak MOXKHO OXapaKkTepH3OBaTh BENHHUHY
MIPOBOINMOCTH TBEPIBIX 3JICKTPOTHTOR?

Uem 3ameuarenbHbl kuakue kKpuctaunbn? Kakue ux paznosupnoctu wussectHbl? Kaxue
OCOOEHHOCTH CTPOEHUA MOJEKYN MPOSABASAKTCA Y BEIIECTB, KOTOpble OOpasyrT KUJKHE
KPHCTaNbI?

Pazgen 4. O0wne 3aK0OHOMEPHOCTH XHMHYECKHX NMPOLECCOB

Uto nzyuaer XMMHYECKas TEPMOIHHAMHKA?

Haiite onpeaenenne NOHATHIO «XUMHUYECKas CUCTEMay.

TlepeuncanTe THMBI XUMHYECKUX CUCTEM, AaiiTe UX XapakTepucTuky, I[lpuBenure npumMepsl.
Kakue napaMeTpbl BIUAKT Ha TEPMOAHHAMUYECKOE COCTOAHME cucTembl? Yto Takoe
CTaHZApTHBIE YCIOBH?

. Uem xapakTepu3yeTca TCPMOINHAMHICCKOS PABHOBECHE CHCTEMbL?
. Kakne tnel TepMoanHaMuYecKuX MPOLECCOB MOTYT MPOTEKAThb B XMMHYECKHX CHCTeMax?

JaiiTe nx xapakTepuCTHKY.

Copmynupyiite 1 3aKOH TEPMOAHHAMHKH, 3aMULINTE €r0 MATEMATHYECKOE BBIPAKEHHE.
HaiiTe onpeaeneHue NOHATUAM «TEMNOTa», «paboTa», «BHYTpeHHss 3Heprus». Kax MOkHO
HUHTEPIPETUPOBATh 3TOT 3aKOH INPHMCHHTENBHO K XHMHYECKOMY MpoLieccy?

. Haiite onpeneneHue suTanbnun. Kak ee MoxHo paccuntath?. Kak oHa 0003HaUaeTCs, B UeM

n3mepsercs?

. Uro takoe tennosoii dbdexr peakunn? Kak on oboznauaercs, B 4em u3MepsierTcs, YeMy OH

paBeH Mpu NocToAHHOM AaeneHuu? JlaliTe onpeneneHne 3K30- U SHAOTEPMHYECKOI peakiiuu.
Uro wm3yvaer TtepMmoxumua? Hro Takoe TepMoxumuueckoe ypaeHeHue? Ilepeducnute
0COOEGHHOCTH 3aITHCH TCPMOXMMUYCCKUX YPABHEHUIL.

Uto Takoe CTaHOapTHas SHTalbIUS oOpasoBaHusA eewlecTsa’ Kak oHa o003HauaeTcs, B UeM
HU3MEPAETCA H KaKUE 3HAYCHHA MOMKET I'[pHHPIMaTb?
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Chopmynupyiire 3axon Iecca. TlosicHuTE CMBICH HTOr0 3aKOHA HA NPUMEPE XUMHYECKOH
peaxriu,

Chopmynupyiite cnencreua u3 3akoHa lecca. TlpuBennte maTemMaTH4eckoe BblpaskeHHe,
MOSCHHTE, AJI1 pacueTa KaKoil BEIHIHHBI OHO IPHMCHSCTCS.

Yto Takoe sHTpomma? B ueM oHa H3MepsieTcs, kak oboszHauaeTea? Kak ¢¢ MOJKHO pacCuUTaTh?
Ot kaxux dakropoB ona 3aBucuT?

Uro Takoe cTaHAapPTHAS SHTPONUS BELECTBa, KaK OHa o0o3Ha4aercs, B 4eM uimepsiercs?

Kak MOKHO paccuuTaTh H3MEHEHHE SHTPOMUH B MPOLECCe XUMHUYECKHX peakinii?
Chopmynupyiite 2 3ak0H TepMoavHamMukn. J[ns kaknx cucteMm oH mpumenum? MoskeT u
peaKLys IPOTEKaTh ¢ YMeHbLIeHNEM sHTponuu? Kakue mBa (hakTopa SBILIIOTCA MBIDKYILESH
CHJIOl CaMOIIPOH3BONIBHOTO NPOTCKAHKS PCAKLIH?

Kak paccumrars snepruio ['mbdca? Kak ouna obo3uauaercs, B uem wzmepsierca? dnst gero
UCIIOUIb3YeTCA 3T BesnunHa? KakoBbl KPUTEPHUH CaMOIIPOH3BONIBHOIO NPOTEKAHUS PEAKLHH B
npsAMOM U 0OpaTHOM HanparaeHHn?

HaiiTe onpeaeneHue XUMHHECKOTO paBHOBecHs. YUTO Takoe paBHOBECHAA KOHLEHTpauus
semects? Kax oHa o0o3Havaercs?

Yto Tako¢ KOHCTaHTa paBHoBecHs? Kak oHa obosHauaercs? Hamummre MaTeMaTHHECKOE
BbIPAYKEHHUE Uil KOHCTAHTbI PABHOBECHS, NOACHUTE, KAKME BEJIMYWHbI TaM HCIONIL3YIOTCS”?
KakoBbl npasuia 3aricH KOHCTaHTbI PABHOBECHS, €CJIH B XHMHUYECKOH PeakuHH y4acTBYIOT
TBEpAbIC UM ra3o00pa3Hble BellecTsa?

Kakue dakToprl BAUSIOT Ha cMelleHre Xumuueckoro pasHoBecus? TIoscHMTe, YTO O3HA4aeT
CMCILICHHE XMMUUIECKOTO PABHOBECHS «BJICBOY, «BIIPABO»?

Chopmymupyiite npunnun Jle-llatcnee. Kyna cMemaercst paBHOBECHE IPH HOBBIIEHAN HITH
TOHWKEHUH TeMITEPATYPbI, AaBNEeHNs, KOHUEHTpaunun?

Uto n3zyvaer XMMHYECKas KHHETHKA?

Uro Takoe paBHOBecHas KoHueHTpauna? Kak oHa oboznavaetca? Kakx u3zmeHserca
KOHLEHTPALUA UCXO/HBIX PeareHTOB M MPOAYKTOB npH mpoTekanun peaxuuu? TlpueeanTe
IIpHMED.

Haiite onpenenerne ckopocTi xumuueckoi peakunun. Kak ona obosnaqaerca? Kax ee moxxno
paccuuTaTh? UTO Takoe 3neMeHTapHbI akT peakumn?

. UTO Takoe roMOreHHsIe H reTePOrcHRLIC peaKuuu? npl/IBeJ_'lI/ITe NpUMEPHIL.

Yto takoe obpatumMeic 1 HeoOpaTuMbie peakuuu? Ilpusenyre mpUMEpEL

Ot Kakux GakTOpPOB 3aBUCHT CKOPOCTH XUMHUCCKOH peakimm?

Kak u3menseTcsi CKOPOCTb NMPH H3MEHEHHH CTeNeHH IMCIEPCHOCTH, arPeraTHOIO COCTOSHHUA,
BHELIHEr0 YHEPreTHHecKoro Bo3aeicTaus?

Kak 3aBUCHT CKOPOCTE XUMHYECKON peakiiy OT KOHLEHTPALMil peareHToB?

CthopMynupyiiTe 3aKOH ASHCTBYIOLNX MACC AN CKOPOCTH XUMHYeckoil peakuun. [Tpureanre
ero MaTeMaTH4YeCKoe BHIpaykeHHE. YTo Takoe KOHCTaHTa cKopoctH peakunun’ Kak oHa
obo3Hadaerca? OT 4ero oHa 3aBUCHT?

Kak 3aBHCHT CKOPOCTL XMMHYECKOH peakuni oT Temneparypol? OTBET NOACHUTE.
Chopmynupyiire npasuio Banr-T'odda, npusennre ero MareMarnyeckoe BeipakeHue.

. Hro nokassiBaeT TemnepatypHblil kosgduunent ckopoctu peaxuun? Kak oH 00o3HauaeTcs u

uyeMy MOXKeT ObITh paBeH?

Yto Takoe HEPTHs akTHBALMH peakuuu? Kak oHa odo3HauaeTes, B yeM n3Mepsetes? OT uero
oHa 3aBUCHT? Kak CBsI3aHBEI CKOPOCTb PCAKLIMU U SHEPTHS aKTHBALIMH?

IMpueeaure ypasuenue Appeuuyca. IlosicHHTe, Kakue BEIMYWHLI B HENO BXOAAT H KaKYIO
3aBUCHMOCTD YCTAHABIMBAET 3TO ypaBHEHHeE.

. Ut0 Takoe Ka'ramwa'rop? Kakos mexaHu3m neficTBuHA KaTamd?,aTopa?

Pazgea 5. PacrBopel. Peakuun B BOOHBIX pacTBOpax

. YUto Takoe pacTBOp, PacTBOPCHHOE BCIICCTBO, pacTBoputeiw? llpuBeante mpHMCpEL

MMpuseanre kiaccuPrkaLHO pacTBOPOB.
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. Uro Takoe xonuentpauus? Uro Takoe HacbllleHHbIH, pa3daBieHHbIH, KOHUEHTPHPOBAHHDIH

pactBop?

. Onumure cnocodbl  BLIPAKEHWS KOHUEHTPALMK  PacTBOPOR, MpHBeAMTE 0DO3HAYEHMS,

(hOpPMYIIBI IJIs1 pacucTa KOHLCHTPALHI, CIMHHLIBI H3MCPEHUS (MAcCOBAs AOJISI, MONSIPHAS OO,
MOJISPHAs KOHIGHTPALUS, MOJLIbHAA KOHIICHTPALIHMA, MOJsIpHAST KOHLICHTPALIMA 3KBUBAJICHTA,

THTP).

. Uro Taxoe pacrsopumocts? [TpuBeanre knaccHPpuKaumio BEWECTB MO UX pacTeopumocTi. Kak

BJAMSAET NOJAPHOCTH BeLlECTB Ha WX pactBopumocts? Kak Bruser Temnepatypa Ha
PACTBOPHMOCTh BELIECTR?

. Uro Takoe mepecHIcHHBIH pacTBop? B Kakix yCIOBUSIX €r0 MOXKHO TOMYIUTHE? B Kakux

CITy4assX H30bITOK PaCTBOPCHHOO BCILCCTEBA HAMHHACT BHINANATh B OCANOK H3 IEPECHILICHHOTO
pacreopa’

. Kakue npoueccol nporexaror npu odpazosanun pacrsopa? Kax uamensiercs ripu atom sHeprus

cuctembl? Kakumu axtopaMu onpenenserca Tennosoil s¢pdext npouecca pacTBopeHus?
UTto Takoe KOJMUraTHBHLIE CBOTICTRA pacTBOPOB?

. Uro takoe ocMoc? llosicuute, npuseaute npumep. Ha kakoM QpU3HISCKOM SBJICHUH OCHOBAH

ocMoc?

. Uro Takoe ocmoruueckoe aasieHue? [lpu kakux ycnoeusx onpenensiercss OCMOTHYECKOE

nasnenne? Kax ero MOWHO paccyMTaThb WIS PACTBOPOB HEJIEKTPOJIUTOB U PacTBOPOB
anexTpoantos? IMpusenute 3akon Baur-Togida.

Kak unsmeHseTca AdaBNeHHE HACHILEHHONO Mapa pacTBOpPa MO CPABHEHHI) C YMCTbIM
pacteopurenem? [lpusenure 3axoH Payms o HEIEKTPOIHTOB H 3JICKTPOJIHTOB.

. Kak M3MeHSIOTCS TeMIepaTypa 3aMep3aHisl pacTBoOpa M TEMICpaTypa KHICHUA PacTBOpa o

CPaBHEHHIO ¢ YHCTBIM pacTBopHTeneM? Kak MOXHO paccunTaTb H3MEHEHHE TeMNepaTypbl A
HEJNEKTPOJIHTOBR H 3IEKTPONHTOB?

Uro Takoe 3MeKTPONIUTHI, He3NeKTpoauTh? Kakue BelECTBa OTHOCATCA K TOMY WM MHOMY
Tuny? UTo Takoe aiekTponMTHueckad aMccouManmsa?  UTo  Takoe  M30TOHHYECKHEd
KO3 PULIHCHT, YeMy OH MOJKET OBITh PABEH, OT Yer0 3aBHCHT?

Uro rtakoe crenedb auccounaunu? Kakue pewecrsa OTHOCHTCS K cJabbIM M CHIIbHBIM
INEKTPOAUTAM U nodemy? OT 4ero 3aBUCHT CTENEHb Auccolnaluu?

Kak 3anuceipaeTca BhIpaKeHNe KOHCTAHTBI AHCCOHALIUMU ANA c1adbix anekTponuToB? OT vero
3aBHUCHT KOHCTAHTA AHCCOLMANu’ YTo MOKa3bIBACT 3Ta BCIMYHMHA?

Ilpusenute 3axoH passemeHus Octapanbaa. Kak 3aBHCHT CTEMEHb IUCCOLMALIMK  OT
KOHLEHTPALHH JIeKTpouTa?

[lpueeaure ypaBHeHWe JSJEKTPOJIMTHuUeCKOH auccounaunu Boubl. K Kakomy THny
3NEKTPONUTOB OHA OTHOCUTCS?

Uro Takoe MOHHOE npousBeaeHte Boabl? Yemy oHO paBHO? HeMy paBHa KOHLEHTpalUs HOHOB
BOJIOPOIA H THAPOKCOTPYII B HeliTpanbHOM pacTBope? KakoBo HX COOTHOLICHHE B KHCIOH U
MICIOYHOH cpene?

Uro Taxoe BozopoaHblil nokazarens? Kakue 3Havenusa oH mosxer npuHuMarte? Kak oH
paccunTbiBaercs? Kak onpeaennTs xapakTep cpeibl Mo 3HAYEHHI) BOAOPOIHOTO Nnokasarens’
TIpuBenuTe mnpuUMepPhl KHCIOTHO-OCHOBHBIX HWHAUKATOPOB M OOBACHHTE MeXaHU3M HX
IelCTBHA,

KakoBEI OCHOBHEIC MOJIOJKCHUS POTOIUTHUYCCKOH TeOPHH KHCIOT U ocHOBaHU#? llpusenure
IIPHMEPEI COTPSLKCHHBIX KMCIIOTHO-OCHOBHBIX Map.

IMpueeaure npumepot Oydepubix cucrem. QObscHHATE MEXAHN3M JelcTBUS OyDepHbIX CHCTEM.
KakoBbl konuuecrseHHble xapakrepuctuku Oydepubix cucrem. [lpupoxaubie Oydepubie
CHCTEMBI.

Kakue ux nepeuncnenHbix Huxe coneii noasepratorces ruaponusy: NazCOs, NaBr, KiPOs,
CuS04, CaCOs, KNO3? Kakopa cpega pacTeopa B KaxkaoM caydace? OTBCTETE Ha BOIPOC, HE
COCTABJISIA YPABHCHUN PCAKLIMIA

Kakue gaxropel BAUAIOT HA CTENEHD MHAPOIIH3A CONM?
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Cocrasbre ypasHenust crynenyatoro ruapoiusa NasPOs. Tlo xkakoll erynenu crenenb u
KOHCTaHTa ruaponusa Haudonbwaa? OTBET NOATBEPANTE PACHETOM.

TIpoBeauTe BCE KMCIOTHO-OCHOBHBIE paBHOBecHs B BoAHOM pacTerope Na;HPO4 u ykaxkuTe
COIIPSUKCHHBIC T1apbl KHCJIOT U OCHOBAHHIL.

Chopmynupyiite VCIOBHS BBITAACHHS H PACTBOPCHHS OCAOKOB — (MPABMIIO MPOU3BEICHHUS
pacrsopumMocTi». Kakne usmeHenns npousoiayT B rereporeHHoli cucreme

Fe(OH): (0canok) 2 HacbIWEHHBIH pacTBOp

npu nobaBneHuu k Heil caeayroiux senects: HCI, H20, FeCl,, KOH?

Pazaen 6. OKHCAHTEIBHO-BOCCTAHOBHTE/IBHBIE IPOLECCHI. JJIeKTPOXHMHYECKHE IIPOLecehl
B 3nekTponntax. Koppo3us n 3amura or Kopposnm.

l.
2.

)

11.

12.

Uto nzyuaer MEKTPOXUMH? 32 CHET 4ero NPoTeKalT HNEKTPOXHMUUECKHE MPOoLecchl”?

Uro Takoe OKHCIAMTCILHO-BOCCTAHOBHTENbLHLIC peakunu? Jlalite onpeneienne NOHATHAM
«CTeNeHb OKUCNEHHUA», KBOCCTAHOBHTENB?, KOKHCIHTENbY, KOKHCIEHHE», «BOCCTAHOBNEHHEY,
TIpueeauTe npuMepsl.

. Yto Ttakoe anektpone? M3 wero ux usrotaemuearot? Kakme mpoIecCH MPOMCXOZAT Ha

MOBEPXHOCTH METAJUIHUCCKOIO 3JICKTPOAA IMpH MOTPYKEHHUH €rC B PacTBOP HOHOB 3TOrO JKE
meTanna’?

. Kak obpasyerca asoiinoi snexrpuueckuit cnoii? Uro takoe anekTpoasblii noreHumnan?

Uto Takoe paBHOBeCHBIH 3nekTpoaHblii noTeHiman? Kak oH 0003HauaeTcs, B ueM usMmepsiercs’?
Uro xapakTepusyer 37a BennunHa? OT yero oHa 3aBHCHT?

. Urto Takoe CTaHOAPTHEIN BOJOPOAHEIH 3nekTpoa? s qero oH HCHoab3yeTca? UeMy paBeH ero

3NMEKTPOIHBIH TOTCHIIHAT?

. Uro Takoe cranmaptHbiid dnekTpoadblii norenuqan meranna? Kax on obo3nauvaercs, B uem

n3mepsercs? Uro xapakrepusyer gaHHas BenvdnHa? Kakue 3HaueHns oHa MOKET NPUHUMATD?

. Ot xakux QakTopos 3aBMcUT 3nekTpoAHbIil notennunan? Tlpueenute ypasuenue Hephecra. B

KaKMX CNy4asx UCTONB3YIOTCA 3TO ypaBHeHHe?

. UTo mOKa3BIBACT paOo SACKTPOXHMHYCCKHX HaHpH}KCHI/Iﬁ MeTammoB? Kak PacnoIOKCHEL

Metauibl B 31oM psaay? C yem cBsi3aHa BOCCTaHOBHTENbHAS CNOCOOHOCTD METAILIOB?

. Uro Takoe ranbBaHuueckuii snement? M3 uvero on coctout? Msobpazute yeTpoiicTso

raJbBAHUUYECKOTO 3/1EMEHTA (CXEMY raNbBAHUUECKOTO 31IEMEHTA).

Kax 3apsxeHBI KaTOA M aHOX B FaIbBAHMICCKOM dlieMeHTe? KaKkue poleccsl IPOTEKAOT ¥ HX
MOBEPXHOCTH? I'1¢ BO3HMKAET AIIEKTPHMCCKUM TOK B raJbBAHHUCCKOM 3jieMcHTe? B kakoM
HAMNPABJIEHHH JBHUAKYTCA MIEKTPOHBI B raibBAHUYECKOM 3NiemMeHTe?

Ha npumepe ranpBanudeckoro ementa  Janvons-Axodu  pacckamure  kakue
INEKTPOXHMUYECKUE MPOLECChl TaM NpoTekatoT, HanuiuTe ypaBHeHUs peaxluii Ha KaToae U
aHoe.

YT0 TakOC 3JCKTPOABIDKYIIAS CIIA FalbBAHHIECKOro arieMeHTa’? Kak oHa o0o3HavaeTcs, B 4eM
nusMepsiercs? Kak ee MOKHO paccuHTaTh?

Uto Takoe sextponns? M3 vero coctont cucrema, rae nporekaer snexrponns? Mzobpasure
rpaduyeck.

. Kak 3apAXKEHbl KATOA U dHOA NPH BHGKTPOJTld?e? Kaxue NpoUECCHl MPOTCKAT Y NOBCPXHOCTH

3nekTpoaoB?

. Kakie THIBI 3ICKTPOAOB MCHOIL3VIOTCS TPH 3ekTponn3e? W3 4ero oHH H3TOTABIHBAKOTCS?

1Ipusennre mpuMepsL.
KakoBbl 3aKOHOMEPHOCTH NPOTEKAHHA 3JJIeKTpoJu3za B pacnnasax? Kaxwe mnpouecchl
nporekaroT Ha aHozae U katone? [Ipusenure npumep.

. KakoBbbnl 3aKOHOMEPHOCTH TMNPOTCKAHHA 3ACKTpPOJH3a B paCTBOan? Kakue MpoLECChH]

NpoOTeKaroT Ha aHose 1 katoae? TTpuseanTe npuMepsl.

. Uto Taxoe kopposus MeTaluios? YeM xapakTepusyercs npouece kopposuu? Iouemy kopposus

HCTATHBHO BIHACT Had MCTAJITHYCCKHC KOHCTPYKLIIMHA H I/I3,I[GJ'IHH?
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Uto takoe xumuueckas kopposusa? Kaxue Obisator Tunbt xumudeckoil kopposun? [puseaure
NPHMEPSL.

B uem 3axkntouaeTcs MexaHU3sM XHMHYeCKO! Kopposun? HanuinnTe ypaBHEHUs peaklMi,
MIPUBEINTE IIPHMEPHL

Kaxne MecTa B H3ICIHAX H KOHCTPYKIIILIX SBJIAIOTCS KOPPO3HOHHO ONACHBIMU 1 TT0YEeMYy?
Uto Takoe 3nekTpoxuMHYecKas Koppo3usa? B kakux cpenax oHa nporekaer?

B uem 3akmrodaerca MexaHW3M  JJIEKTPOXHMHYECKOH kopposzuun? Kakas cpema eil
cnocobeTryet?

. Tlepeuncante METOABI 3aIMTHI METANIIOB OT KOPPO3KH.
26.

YT0 Takoe JerupoBaHre MeTalioB? Kakue BelnecTsa BBHICTYIANOT JETHPYIOIIHMU No0aBKaMI
M KaKk OHH BJIHSIOT Ha cBOlicTBa Merannma? IloueMy npH JNEerHpOBaHHM METaUla CKOPOCTb
Koppo3nn 3amemigerca? Yem oOycsioBieHO TO, 4YTO COBPEMEHHbBIE CTAJM  SABISIIOTCH
HEPIKABEIOWHMH?

Hro Taxoe 3auuTHble NoKpbiTA? M3 uero oHu u3rotasausaoTca?

Pazgen 7. Xumna KommiekcHbix coeguHenuii. Komnuekcooépazosanue B

pacrsopax.

l.

(¥¥)

ﬂaﬁTe onpenesienie KOMIUIEKCHOMY COCAMHEHHIO. Aenstores Jim HIECHTHYHBIMH TEPMHHDBI
CKOMIIEKCHOE COEOMHEHHE» W (KOOPAHNHAUHOHHOE COCII,I/IHCHHC))? B u4em saknwuaercs
FIABHOC pa3NyHe MEKAY KOMIINTEKCHBIMH COCTHHCHHAMHA H ,E[BOleblMI/I consmu?

. JaliTe KpaTKyH XapakTepUCTUKY OCHOBHBIX COCTaBHbIX HaCTeH KOMMAEKCHOTO COEAMHEHHS,

TAKHX KaK BHCIUHAA cdiepa U BHYTPCHHsIA (KOOPAMHAIMOHHAS) cepa, KOMIUICKCHBIH HOH H
WOHBI BHEIIHEH chephl, HEHTPATBHEIN aTOM (KOMILICKCO00pa30BaTeNb) U THIaHaEL

. Kakas CYWECTBYET B3aHMMOCBA3bL MENKAY BENIMYUHOH KOOPAWHAUMOHHOIQ 4HCTIa H

reomerpudeckoil  dopmoi  kommnexcos? B uem  3akimouaercda  paziMuuMe  Memay
MOHOJIEHTATHBIMU W MONUAEHTaTHBIMM  nuranaamu? Kaxue nuranabl  Ha3bIBAKOTCA
xenarHeiMH? TIpuBeaMTE NpUMEPBI MONNAEHTATHBIX XENATHBIX JTMTaHI0B.

. Kakmn¢ KOHCTaHTHI PAaBHOBCCIH HCIONB3YHOTCA B KAHCCTBC KOJIHYCCTBCHHBIX XAPAKTCPHUCTHK

},’CTOﬁ‘-II/IBOCTI/I KOMIUIEKCHBIX COEHI/IHGHHﬁ? Kakoe cooTHOWeEHHEe BLITIONHAETCH MENIY
CTYMEHYaTbIMU  KOHCTAHTaMK  00pa3oBaHWs KOMMAekca M ero  olmed  KOHCTaHTO#
oOpazoranua? UTo xapakTepusyeT KOHCTAHTA HECTOHKOCTH KOMMIEKCHOTO COEIMHEHHS H KaK
OT €€ BOITMMHHEI TICPCHTH K KOHCTAHTE 00pa30BaHms KOMIUICKCHOTO COCTUHEHMA I 06paTHO?

. Kak MoxHO mnpencraruth o0pa3oBaHUEC KOOPAMHALMOHHBIX CBSI3¢H ¢ mo3umuil Mertona

BaJIeHTHbIX cBa3ei? Kakas B3aMMOCBA3bL CYLIECTBYET MEXIy IeOMerpuyYeckHMH (opmamu
KOMIUJIEKCHBIX MOHOB M THNaMH rudpuansaumn opburaneit? Kakue kOMMIeKCbl OTHOCAT K
BBICOKOCTIUHOBLIM, & Kakue - K HHU3KOCMMHORBIM? Ha uem OCHOBaHa MeToauka MporHosa
napaMarHUTHBIX U IMAMATHHTHBIX CBOWCTR KOMMNEKCOBR?

. IlpoaHaTu3HpPyHTE H3OMEPHKO KOMIUICKCHBIX COCOMHCHHH. YeM pasmHYaroTes MKy coboit

CTPYKTYPHAasI H30MCPHSA U cTepeonsoMmepus? alite onpenencHne U NpUBEINTE NPHMEpPHI AL
CIEAYIOWHX BHAOB CTPYKTYPHOH W3OMEPHH. MOHW3ALMOHHOMN, IMIPATHON, CBA3EBOI,
NOJAPH3AUMOHHON W KOOPAMHAUMOHHOH, a TaKke CTEPEOH3OMEPHH TIeOMETPHYECKOH H
OMTHYECKOH.

Paszgen 8. XuMug HeMETAJLIOB H UX COeAHHEHHH.

. Kakoe monoxeHHE B MEpHOOHYCCKON TAOMUIC 3aHUMAKOT P-3JICMCHTHI - HeMeTasuel? Kakas

KOpPpelaUHs CYLECTBYeT Mekiy [OJOKEeHHEM P -3JIEMEHTOB B lepuoanveckoi Tabiuue,
IEKTPOHHOH KoHUrypauueid WX aTtoMOB M CTENeHsMH OKMCIeHWSl 3THX JJIEMEHTOB B
XHUMHUUeCKUX coeanneHHaX? Yem 0OBbsIcHAETCA CYLIECTBEHHOE Pa3NiNule CBOKCTB P -31IEMEHTOB
BTOPOrO MEePHOMA U 3NEMEHTOB COOTBETCTRYIOLIMX TPYIM NOCIEAYIOINX NEPHOIOR?

. Kak, mcxoma W3 »neKTpoHHON KOH(MHIYpALHH aTOMOB, MOJKHO OOOCHOBATE BO3MOJKHEIC

CTETICHH OKHCJICHHS TaJIOTCHOB B HHTE¢pBANe OoT -1 mo +77 Kak u modeMy Top OTIHUHAETCS OT
APYTHX TalOreHOB [0 CTerneHH Okucienus W apyrum ceoicrsam? Kakumn cnocobamu
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NOAY4al0T raioreHoBoaopoanble kHeaoThl? [Touemy HF ne oTHOcHTEA K CHIIBHBIM KHCTOTAM,
B To Bpems kak HC1, HBr u HI sapnstoTes cunbHeiMu kucaotamu? Hem oObsicHseTea aelicTBie
HF na SiO; u cumukaTHeIe cTekaa? YUto npoucxoaut mpu pacteopeHnu Cl; B Bome?

. Kakn¢ okCHabl 1 OKCOKHUCIOTH H3BECTHEI A1 ranorcHoB? Kak MOJIYIarT OKCOKHMCIIOTHI XJIOpa

1 ux conn? B kakoil nocnenoBarenbHOCTH H NOYeMy yMeHbLuaeres cuia kncaor g psiay HCLO
- HCIO. — HC10, —HC10,? OxapaxTepusyiiTe OKHCIHTENLHO-BOCCTAHOBUTENIbHBIE CBOICTBA
OKCOKMCJIOT XJ10pa 1 ux coftell. Kakue cBolicTBa nepx/opaTa aMMOHNA ONpeaeaHin BbIGOp ero
B KQUeCTBE KOMIMOHEHTA PAKETHOTO TOMINBAT?

. OxapakTepH3yHTC BO3MOKHBIC BaICHTHOCTH U CTCIICHH OKHUCICHUS aTOMOB P-3JICMEHTOB VI

TPYIII HAa TpHMEpPax KHcaopoma H cepbl Kak H3MEHACTCS YCTOHYMBOCTE COCHMHCHHI
3NEMEHTOB B BLICLIUX CTEMEHSX OKHCIEHHA N0 Psidy cepa- MonoHui?

Oxapaktepusyiite annoTponsele ¢opmbl kuciopoaa O. u Oy Yto npeactasasarT codoit
nepokcuabl M cynepokcuAbl?  OxapakTepusyiiTe  KHCNOTHblE M OKMCIHTENbHO-
BOCCTAHOBUTENEHEIE CBOHCTEA HoOs.

. KakoBol obnactu npumenenust diemenrtaproi cepel? Oxapakrepusyiite csoiicrsa H.S u

cynbprnos meraos. Pacemorpure cnocobbl nonyuenus w csoiicrea SO, SO, H.SO,,
cynbpuToB, THOCYILDATOB.

. Obmas xapakTepucTHKa 31eMeHTOR VA - rpynnbl. A3oT, pocdop v ux coennHenus, TTpocThie

BellecTRa, annotponua, OcobeHHOCTH MONeKkyn azoTa U docdopa.

. OxapakTepu3ylTe COCTaB H CTPOCHHE OKCHAOB (pocdopa B CTCHEHAX OKUCIEHUS +3 u +35.

KakoBpl cocTaE M OCHOBHOCTB rHnodocdopuctoii, ¢ochopuctofi u dochoproit kucnot?
Mpueegure ypasuenus auccouraunu kucnor gocdopa. Kakue kucnoret pocdopa u ux conn
NPOABNSAIOT  BOCCTaHoOBHUTENbHbIE cBoiicTea? YUro wnpeacrasnsior coboi  docdarer u
noauocdaThl, KAKOBbI MX COCTABbI U CTPOEHKE?

. CoenuHeHust azota W ¢Qocdopa ¢ BoAopoaoM. XapakTep CBS3H, HHEPreTHHECKHE

XapakTePHCTUKU H CTPOCHUE MOJEKYa. MeTomel NHONMydeHHS I OCHOBHEIE CBOICTBA
coeaunennii IH,. Conn ammonns n hochonms.

Oxecnapr a30Ta; METOIBI ONYHeH s, CBOHCTBA. A30THCTas M a30THAS KHCIIOTDI, H HX CTPOEHHE,
CBOFICTRA N METOABI MOJYYEHHA, HHTPUTBI U HUTPAThI,

HafiTe oOmyr0 XapakTepucTHKY p-3neMeHTOB 1V rpynmel  (0cOOCHHOCTH — CTpPOSHHS
37CKTPOHHEIX OOOJOYCK AaTOMOB, MOTCHIWANBl HOHH3AINH, CPOIACTBC K 3JICKTPOHY),
0cO0EHHOCTH CTPOeHHUs [POCThIX BellecTB. anmas, rpadur, kapbuu, ¢ymiepen, rpaden,
HAHOTPYOKH.

Heopranuueckas xumus yraeposa. KapOuawl metannos., OKcHAbl yriepoaa, CTPOEHUE
Monekyn u cBoitcTBa. OxcokucaoThl yraepoaa. Kapbonatel. Tanorennast.

. erMHI’ICBbIe KHCJIOTEI B CUTHKATHL. OKCO- U THAPOKCOHHBI AHAJICTOE KPCMHUA. Comu on0Ba H

CBHHIIA, HX PacTBOPHMOCTb M rumponus. l'anorenuznpl. OOmas xapakTepHCTHKa, (popMma U
CTpOeHNEe MONEKyI.

Kakumu cBoiicrsamu obsanaoT akrueupoBaHusie yran? PaccMoTpuTe ocHOBHBIE 00NacTH HX
npumeHeHus. Yto npeactaBiaoT codoit yriepoHble BOJIOKHA M Kak ux nonyuarot? TTouemy
KOMMO3UThl HA OCHOBE YIJIEPOAHBLIX BOJOKOH OTHOCAT K YMCAy Haudonee nepcrnexkTHBHbIX
Marepuanos? Hasosure oOnacT pUMEHCHUA YITICPOIHON CaKIl.

Yem oOwscHsaeTca Oomblioe MHOTOOOpasHe CTPYKTYP CHIHKaToB? UYUTo ompemensaer
BO3MOKHOCTb BKJIIOYEHHS B CTPYKTYPY CHIMKATOB HOMOJHWUTENLHBIX KaTHOHOB? Kaxue
ceoiicrea Al u Si genar0T BO3MOXKHBLIM OOPa30BaHME ITHMH JJIEMEHTAMH COBMECTHBIX
CTPYKTYP THMA aTOMOCUITNKATOR?

Kakum nytem MOKHO mONyuMTh cTekno Ha ocHoee 51027 C kakoil Lenblo B COCTaB MHOMMX
BHIOB CTEKJIA BBOIAT OKCHIBI MeTa/utoB (Nax0, Ca0, B:O4 u ap.)? Kakue modapxu comeprkaTcs
B CTCKJIaX CIICUHAIBHBIX BUIOB? 3a CUET Yero AOCTHIAETCs BO3ZMOKHOCTD ITOYICHHS [IBETHBIX
crexon? Kak nonyuaor curaimipl? Uto onu coboil npencrasigiorT U KaKHMH CBolicTBaMH 00na-
narot?
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Uto cny)XUT ChIPbeM [0 LUEMEHTOB W Kak WX [oJaydaroT? 3a cueT 4ero npoHCcXOomuT
OTRep/AeBaHHe cMecH LieMeHTa ¢ Bofoi? HeM paznuuaroTes pasHble Mapku nemeHTor? Kakue
pPaznuuusA NO COCTaBY UMEKT PACTBOPHBIE H OETOHHbBIE CMECH, KAKOBO HAa3HAYEHHE KAXI0H U3
HUX?

Kakne marepuanbl Has3bIBAIOT Kepamukoit? Yem xepammka oTnndaercsa ot crekon? Kaxoe
CbIPbE HCTIONL3YIOT IJIS H3MOTOBJIEHHS MYJUIMTOBOH kepamukn? Kakossl ocobennocTi cocrasa
W CTPYKTYPbl MYyJUIMTOBOH kepamuxn? OxapaxrtepusyiiTe pazivvHble BHIbl KEPAMHKH:
CTPOUTENBHYIO, OBITOBYI), TEXHUUECKYH), OTMETHETE OCODEHHOCTH MX COCTara U CBOMCTR. Hem
otnuqaerca ¢aphop oT aApyrux BuAoR kepaMuku? Kak ero noayuaroT, And Kakux Lenei
UCTIONIB3VIOT?

Pazgen 9. XumMna MeTanioB H HX COCAHHEHHI.
Hackonbpko crpaBeainBO yTBEPKACHHE, HTO METajllbl NPEACTaBIEHbl 3JEMEHTAMH BCeX
DAOKOB, TO €CThb $-, p-, d- 1 f-0nokoB? MOXKHO MM BBIIENHTL 3MEKTPOHHbIE KOH(UIypaLuu
aTOMOB, KOTOpPblE HauboJee XapaKkTepHbl AN METANIOB?
Yto mpencTasnarT codoil cruasel? YeM OTIHYANOTCS IPYT OT Apyra CILIaBbl BHEAPCHUA U
3aMeIICHHs?
B kakux ¢opmax merauibl npeacraBieHbl B NPUpoaHbIX ycnoBuax? Kakune munepaib
HasbiBator pynoi? TlpusBeamrte npumepel pya  Merainos, HauOoNee BAKHBLIX IS
X03AHCTBEHHBIX LiEneil,
Cnenaiite 0030p OCHOBHBIX METOAOB MOMYYEHHUS METAMIOB M3 NPHPOAHBIX COEAMHEHMII.
IlpuBenuTe NpUMEPE], WIITHOCTPHPYIOIINES MPUMCHCHHAE KAXKAOTO W3 ICPEUHCICHHBIX METOIOB.
Kaxne MeTamnbl MOMy4ar0T METOAOM 3JekTponn3a? 1loueMy HEKOTOpBIC METAILIbI MOJIYYatoT
IEKTPOJIN30M BOIHBIX PACTBOPOB HX COJEH, a APYTHE - HNEKTPOU30M PaciiaBos?
Bce s-anemenThl - meramibl. Kak W3MeHsercd axkTHBHOCTL METANJIOB JTOH TIpynnbl B
3aBHCHMMOCTH OT HX NONOKeHUs B nepuoaudeckoil tabaune? Kakune ns merannos TA u ITA
rpynn noayyatdT METOAOM 31eKTponmsa’?
Kakne coemuHeHUs oOpasyioTcs mnpu B3auMoneiicteum MeramioB 1A u IIA rpyono ¢
KHcnopoaom u Bogoi? Hro npeacrasisior cobOH NEPOKCHIb M CYNMEPOKCHABI THX METAILIOR?
Kakue M3 umcna WEenouHbIX M LIENOYHO -38METbHBIX METALIOB 00pasylOT pacTBOPHUMEBIE
OCHOBaHHA, amdoTepHble OcHOBaHUs? Kak M3MeHAeTCA cula OCHOBAHUIE B 3aBHCUMOCTH OT
MOJIOXKCHHA OOpasyrIINX MX S$-3JCMEHTOB B Inepuoamdeckoil Tadmuue? Kax nomyuaror
MPaKTHUYCCKH BaKHBIC IPOAYKTEI - KATbLMHUPOBAHHYIO COMY M MUILEBYIO COIY”
Kakue coequnenus Mg v Ca coodLuaroT Boje BPeMEHHYIO W MOCTOSHHYIO jkecTkocTh? Kakune
CYLUECTBYIOT MYTH YCTPAHEHHUA BPEMEHHOH W [OCTOAHHOH EeCTKOCTH BOIBI?
B 4eM NpuuMHa HEYCTOHUMBOCTH «MPOCThIX» HOHOR AT B BoaHBIX pacTBopax? Kakue Gopmbl
noHoB amoMuHua (I1) npeodnanatoT B BOAHBIX PAaCcTBOpAX B KWUCABIX U LIENOUYHBIX cpefax?
IloueMy HENEB3S BHIACIHTE M3 BOOHBIX pacTBOPOB cocauHeHHA AlxS3 Al:(CO1)37?
Kaknmu ceoitcteaMu obnanarot Metaunel Cr, Mo 1 W, Kakie pear¢HTH H IPH KaKHX YCIOBHSX
neicTBytoT Ha 3TH Mertannel? CocraBbTé ypaBHEeHMs peaxuuid B3aumopeiictBus Cr ¢
pasz0aBieHHOI U koHUeHTpuposaHHoit HoSO,, Mo — ¢ konuentpuposannoit HNO,, W - co
cmecsr0 HNO, 1 HF.
Kakue crenenu oxucnenus xapaktepHbl Ana Cr, Mo u W B UX XUMHYECKHX COeIUHEHUAX"
PaccMmoTpute OCHOBHEIC 3aKOHOMEPHOCTH M3MEHEHUS OKHCIUTEIBHO-BOCCTAHOBHTENBHEIX U
KWUCJIOTHOOCHOBHBIX cBOHCTB xpoma Ha npumepe coearHeHud CrO-Cr04-CrOy m Cr(OH).-
Cr(OH);-H.Cr0,, cnenaHHble BBLIBOABI MOATBEPAHTE YPaBHEHUSAMH XHMHYECKHMX peakLMi,
Kakoe paznuuue no coctaBy M CTPYKTYpe NPOABASETCA MEXKAY XpomMaTamu W AUXpoMaTtaMu?
Kakue cnosknble Gopmbl HOHOB MOTyT odpasosbiBaTe MonudaeH (VI) u sonbdppam (VI) B
BOIHEBIX Cpemax”?
Kaxkye cremeHH OKHCICHHS B XUMHUYCCKIX COCAMHEHMAX mposaeismioT Mn, Tc 1 Re? Vikaxure
Hanbonee yCTOH4YMBBIE COCTOSIHHUA 3THX 3JIEMEHTOB M T YCIOBUA, [PH KOTOPBIX OHH
peanusyiores. B npupoaHbix ycioBusx Haudonee yCcTOHYMBBLIM COENHMHEHHEM MapraHua



serAercs MnOz. [peanoxure xuMHUECKHE PEaAKLHH, € TOMOLLBIO KOTOPBIX MOYKHO TIOJNYHYHTD
13 MnQ;z.crnenyroiue coenunerus; Mn(OH)2, MnO(OH), Ko:MnO, 1 KMnQOy.

12. ConoctaBbTe 31eKTPOHHBIE KOHpUrypatmu atoMoB Fe, Co v Ni M CTeneHH OKMCIEHMs,
CBOMCTBCHHEIC STHM 3JICMCHTaM, 0OpaTHB BHUMAHKIC HA MAKCHMATbHEIC 3HAYCHHS BO3MOKHBIX
CTETCHECH OKHCICHHS H 3HAUCHHS HAHOOJEC VCTOMYHBBIX CTETNCHEH OKHCICHHSI. B kakmx
MOHHBIX COCTOSHUAX CYLMECTBYIOT Kese30, KoDaIbT U HHKeNb B BOAHbIX pactBopax? Kakue
KOMILIEKCHBIE COeIMHEHHs MOTYT 00pa3oBbiBaTL ganHble dnementol? Jaiite xapakrepucTuky
KHCIOTHO-OCHOBHBIX CBONHCTB ruapokcuaos xkenesa (IT) w (IIT). Yto npeacrasastoT coboii
tbeppuThl? Hem 0OYCAOBACHO LIMPOKOE NMPaKTHHECKOE HCMOAb30RAHHE Kee3a M CNIJaBOB Ha
€ro OCHOBE?

4.2, TecTOBBIE 3aAHHA

Bapuanrtol TecToB no pazgeny Cmpoenue amosta. Hepuooudeckudi saxon u
nepuoduyeckan cucmema /. H. Menoeieesa. Xumnueckas censo

TECT 1

|. B kakoii mape ykazaHbl XMMHYECKHE CHMBOJIBI 3IEMEHTOB, Haubonee DMHU3KUX MEKTY COOOH
MO0 XUMHUECKUM CBOMCTBAM:

a) Liu Be;

©) Be u Na;

B) Li u Na;

ryBeuB.

2. OTMETbTE NPAaBULHBIEC YTREPXKEHHA:

a) KakOelil mepron 03 HCKIIOUCHMA HAUMHACTCS IMICNOUYHBIM METAJUIOM M 3aKaHUMBACTCS
OMaropoOOHEBIM Ta30M,

©) Bce Oe3 uckmodeHus daeMeHTbl B [IepHOAHYECKOH CHUCTEMEe PACHOJOMKEHLI B NOPsIKe
BO3PACTaHHs OTHOCHTENILHOH aTOMHOH MAacChbl;

B) OOJIBLIHHCTEO 3JCMCHTOB OOJBIIHX MEPHOIORB OTHOCATCS K MCTAJLIAM,

') B MaJIbIX MEPUOTAX PACHIONIOKCHBI 3ICMEHTH TOJILKO INIABHBIX MOATPYIL, & B OOJBIIHX — Kak
I'JIABHBIX, TaAK H I'[O6O'-]HIJIX nonr‘pynn.

3. Viaxure GUINUECKHIT CMbICJI HOMEPA [1epHoaa;

a) MOKA3bIBAET HUCIIO BANEHTHBIX IMEKTPOHOB B aTOME;

0) MOKa3bIBAET YUCIO IHEPTETHHECKHX YPORHEI B aTOME;

B) PAaBEH OOLIEMY YHCITY 3IICKTPOHOB B aTOME;

T') paBeH YHCIY 3JIEKTPOHOB HA BHEUIHEM SHEPreTHIECKOM YPOBHE aTOMa.

4. B kakom psay pacnonoxKeHsl CHMBOJIBI TONLKO d-21eMenToB:

a) Ca, Mn, Co;

0) Sc, Ag, Cu;

B) Cl, Te, Ti;

r) Ay, Ce, Po.

5. Kakne XapakTepHCTHKH aTOMOB SJICMEHTOB HAXOIATCS B MEPHOIMUECKON 3aBHUCHMOCTH OT
3apsAna aTOMHOIO A1pa:

a) mMacca;

0) MeTannuyecKue U HeMeTalHYeCKHe CROICTRA,

B) pajauyc;

T')} BBICIIAS BAJICHTHOCTD.

6. YKakuTe (PU3UUCCKIUI CMBICT HOMEpa TPYIIILI 171 3JieMeHTOR B Ilepuonndeckoil cucteme:

a) U1 HEKOTOPLIX JJIEMEHTOB PABEH YHCITY HIEKTPOHOR HA BHELIHEM DHEPIETHYECKOM YPOBHE,

0) KaK nMpasuIo, PABEH YHCIY BAJIEHTHLIX JJIEKTPOHOB,

B) paBeH YUCIY SHEPreTHUECKUX YPOBHEH B aTOMe;



r) I HEKOTOPBIX JIEMEHTOB PAaBeH CyMMeE YHCJia HJIEKTPOHOB Ha BHELIHEM HHEPreTHYECKOM
YPOBHE U (-3/1EKTPOHOB HA MPeBHEIIHEM SHEPreTHYECKOM YPORHE,

7. K kakoMy ceMeNCTBY OTHOCHTCA 3JIEMEHT C OTHOCHTENBHONM aTOMHOM mMaccoit, pagHoit 137,3;

a) p;

9) d;

B) §;

r)f

K kakoMy ceMeNCTBY OTHOCHTCA IMEMEHT C NOPSAKOBLIM HOMEPOM 26

a)s;

0) p:

B) f,

r)d.

9. Kakue cokpallerHble 31eKTpoHHbIe KOHDHrypaunn oreeqator d-anemenrtam IV nepuona:

a) ..3s%3p"4s';

6) ...3s%3p%s?3d%

B) ...38%3p°%;

r) ...3s%3p%s?3d°.

10. Ykaxure CUMBOJIBIP —3NEMEHTOB!

a) N;

0) Fr;

B) P;

r) Xe.

TECT 2

1. B rnaBubix noarpymnnax pacrnoioKeHbl 31€MEHTDI:

a) TONMBLKO 5- U P-CEMENCTB,

0) KaK MpaBUMO, ¢ OMHAKOBBIM UMCJIOM 3JEKTPOHOB Ha BHELIHEM SHEPreTHYECKOM YPOBHE ANs

BCEX BJICMEHTOB JAaHHOH MOATPYIIIEL,

B) TOJILKO HEMETAJLIbI,

) KaK METa0Ibl, TAK U HEMETABI.

2, B noDOUHBIX MOArpyNnax pacnoyiOKeHbl 3€MEHThI;

a) TOJBKO METAJIJIHI,

0) TONMBKO 371eMeHTEI d- 1 f~ceMeficTn;

B) B aTOMaX KOTOPBIX JIEKTPOHAMM 3aMOJIHAETCH NPEABHEWHUI MW TPETHIT CHAPYXH

DHEPreTHYECKHH YPOBEHb,

r) TONBKQ YETHBIX PAAOB OONBLIIHX MEPHOAOB,

3. Kakue yTBepxaeHHA COpaBEAJMBBI AJA  3JE€MEHTa ¢ COKPAUIEHHON 3eKTPOHHOI

KoHGbHTypalyei aToMa B OCHOBHOM cocTostHHH ... 3d 4s':

a) pacnonoskeH B 111 meprozge,

©) naxoaurest B VI rpyrine roaBHoH NOArPynnol;

B) pacnonoxen B VI rpynne nododHoi noarpynmnst,

r) B aToMe 6 BaN€HTHBIX 31€KTPOHOB,

4. VkaxuTe COKpallleHHbIe 3JeKTPOHHBbIE KOH(PHUrypaluun aTOMOB 3AEMEHTOR, 00pasyromx
BBICLIIIE OKCHIBI cocTasa 3207

a) ..2s%2p°;
6) ..3s%3p";
B) ...3d%°4s%;
r)...3d%s*

5. B rnaBHbIX MOArpynnax METAUIHYECKHE CBONCTBA 3J1€MEHTOB!
a) pacTyT CBEPXY BHMUS;

0) pacTyT CHU3Y BBEPX;

B) U3MEHSIOTCS ClTyYaiHbIM 00pa3omM;



') HE U3MEHAITCH.

6. B nepuonax MeTanau4eCKUe CBOHCTBA 3NEMEHTOR!

a) cnpasa HaneBO PacTyT,

0) clcBa HANPABO YMCHBINAKTCH,

B) HC H3MEHSHOTCS,

) CHa4yana pacTyT, a 3aTeM YMEHbLUAKTCS.

7. Dnementsl V rpynnsl 00pazyior okcuabl ¢ 0dwei Gopmynioit:

a) 303,

0) 9203;

B) 2205,

r) D04

8. B paay Be — Mg — Ca merannuueckne cBOHCTBA 31EMEHTOB!

a) YMEHbLIAIOTCS,

0) pactyT;

B) CHauana YMEHbLUAKTCA, 3aTeM PACTYT  CHadaja pacTyT, 3aTeM YMEHbIIAKTCA.
9. Vkaxure GOpMYIy BEICIICTO OKCHAA 3JIEMEHTA C 3apsIIOM sAApa, PaBHEIM +24:
a) D0;

©) 3207,

B) 203,

r) 220,

10. YkaxuTe GopMyTy BOAOPOAHOMO COENTHHEHHS 3IEMEHTa ¢ MOPA/IKOBBIM HOMepoM 32:
a) DH;

0) OHs;

B) OHa;

r) OH4.

TECT 3

1. B kakoM psiy yka3aHBl CHMBOJIBI 3ICMEHTOB -, p- H d-ceMelicTE:

a) K, H, Ca;

0) Fe, F, Ti;

B) Sr, C, Co;

r) He, Mg, Ag.

2. llepuonnvecku H3MCHSIOTCA XapaKTCPHUCTHKHY ATOMOB:

a) 3apsag aapa;

©) yrcao HERTPOHOB B AIpE,

B) 3JEKTPOOTPHULIATENBHOCTD;,

r) 4UCIO BANEHTHLIX 3JEKTPOHOB.

3. B onHOM mepHone HaXOOATCA 3IEMCHTHL

a) CO CXOKUMH XHMUYECKHMH CBOHCTBAMI,

©) ¢ OOAMHAKOBLIM PAOHYCOM aTOMA,

B) C OZIMHAKOBLIM YHCIIOM JHEePreTHYeCKHX YPOBHEN,

r) 3apsaj aapa aToMa KOTOPhIX MOCNEA0BATEbHO BO3PACTAET Ha €AMHMILY.
4. B 0aHoOIi rpynne pacnooKeHb! 3NEMEHTBI:

a) ¢ OIM3KUMH 3HAUCHISIMH 3JICKTPOOTPHLATCIBHOCTH,

0) ¢ ODUHAKOBBIM (KaK ITPABHIIO ) YHCIIOM BaJICHTHBIX 3JICKTPOHOB,

B) ¢ NOAOOHBIMH XUMHYECKHMU CBOHCTBAMH IMPOCTLIX BELLECTE,

r) ¢ oanHakosoi (8 DosblHHCTBE ciyuaes) QOpPMyJI0H BLICLIErO OKCHIA.
5. 3Hast monoxkeHue 3neMeHTa B [TepHoinieckoii cucTeMe, MOKHO TIPEICKa3aTh:
a) MaKCHMAJbHYH BaNEHTHOCTE 3JIEMEHTA,;

0) pacmpOoCTPaHCHHOCTD 3JICMEHTA B TIPHPOAL,

B) YHCJIO H30TOIOB BIICMEHTA,;

r) Gopmysy BOAOPOLHOIO COEIHHEHMUS.



6. Mexonsa n3 cokpaleHHbIx GopMyIl JIEKTPOHHBIX KOHPUIypauuii aTOMOB YKaXKHTE DJIEMEHTbI
OAHOMN TPYNMbI:

a) ..3s%3p"3d%4s?;

6) ...3573p%3d% s,

B) ...383p%;

r)..3s23p%3d'ds®.

7. Tlo cxemam pacrnpeneneHus JNEKTPOHOB 10 JHEPreTHYECKHM YPOBHAM aTOMOB ONpenesuTe
CXOJIHBIE MO XMMHUYECKUM CBOICTRAM 3J1EMEHThI!

a)2,8, 3

0)2,7;

B) 2 8, 5;

r2s, 7

8. YKaxkuTe COKpalLeHHbIe HIeKTPOHHbIE KOHQUIYpaUHH aTOMOB HJIEMEHTOB V rpynnbl riasHoH
NOArpynmbl;

a) ..3s3p%;

) ...3523p%3d%s%;

B) ...28°2p%;

r) ...3s23p%3d!%4s24p°.

9. Tlo cokpawennsiM GOpMYNIaM 3JEKTPOHHBLIX KOHUIypauui atoMOB YKaXKHTE SJIEMEHTDI,
PacnoJoKeHHbIe B OJHOMH U TOH ke rpynne U NoArpymnne;

a)..2s';
) ..3s%3p";
B) ..3d%4s%;
r)..4s2dp’.
10. DyeMeHT ¢ COKPALLEHHOH YIEKTPOHHON KoHurypauneld neBo30y:KAeHHOTO COCTOSIHUS aTOMAa
..3d'4s*
a) MeTann,

0) HAXOOUTCS B TPCThEM IEPHOE,
B) HUMEET TpH BaJIEHTHBIX BHGKTpOHa;
r) pacnonoxeH B rnarHoil noarpynne I rpynnet,

TECT 4

1. Vkaxure opMyny BEICIIETO OKCHIA 3JI€MEHTA ¢ COKPAIICHHOMH ICKTPOHHOH KoHpurypamnmnei
atoma ...3d4s%;

B) 2205,

0) 9:07;

B) 203;

r) 201

2. ¥V 3n¢MeHTOB V TPYINE TJABHOH HOATPYIMEL ¢ POCTOM 3apsaad sSapd aToMa HEMCTALIMUCCKUC
CBOMCTBA:

a) yObiBaloT;

0) YCUITMBAKOTCS,

B) MPAaKTHYECKH HE U3MEHAOTCA;

'} CHauaaa yORIBAOT, 3aTEM YCHIMBAKTCS.

3. B kaxoM psmy 3ICMCHTOB 3ACKTPOOTPULATENBHOCTE PACTCT CJICBA HANIPABO:

a) drop, a30T, KHCIOPOI,

©) kuciopog, asor, grop;

B) a30T, KHCAOPO, GTOp;

r) kucnopos, prop, a3or.

4. B psaay okcuzos coctaBa Al203 — MgO — KO ocHOBHEBIC CBOTICTRA!

a) YMCHBIIAIOTCH,

6) pactyr;



B) HE U3MEHSAIOTCH,

r) cHauana pacTyT, a 3aTeM YMEHbIUAKTCA.

5. B «KxakomM psay 3MEMEHTOB, CHMBOJbl KOTOPBIX TPHBEAEHbl  HUXE, pacTeT
3ICKTPOOTPHLATEIBHOCTE aTOMOB!

a) P, Cl, Si;

©) Si, C1. P;

B) 81, P, Cl,

r) Cl, P, Si.

6. YKakKuTe pAa 3JE€MEHTOB, B KOTOPOM OHH MEPEYMCIEHBl B NMOPSAJKE YMEHbIIEHUS paauyca

aToMa:

a) HaTpHi, KPEMHUH, aTFOMUHHIA,

©) kpemuuii, AMOMUHHHA, HATPHI,

B) HATPUH, aIIOMUHHI, KPEMHUIA,

r) anOMUHUIA, HATPUI, KPEMHUIA.

7. B KakOM psAaY 31EMEHTOB, XMMHYECKUE 3HAKH KOTOPBIX MPHBEAEHBI HHKE, HEMETANInYecKue
CBOMCTBA pacTyT Cl€Ba HaIPaBo:

a) O, Po, S, Te, Se;

0) O, Se, S, Po, Te,

B) Po, Te, Se, §, O;

r) O, S, Se, Te, Po.

8.V kaxkuTe OpPMYNy BBICIIENO THAPOKCHA HMEMEHTA ¢ COKPAlLEHHOH 3NeKTPOHHOM’
xoHpurypamueit ...3s*3p*:

a) I(OH)2:

©) H2O,;

B) H230y;

r) 2(OH)s.

9. Beibepute GopMyny HaHMeHee TEPMUYECKH YCTONUHBOIO BOJIOPOAHOIO COSIMHEHNS;

a) CHa;,

©) SnHy;

B) GeHy,

r) SiHy.

10. Ykaxute GopMyJIbl BOOOPOIHEIX COCTUHCHNUT 3IEMEHTOB, BOIHEIC PACTBOPHI KOTOPBIX

MPOSB/BIFOT OCHOBHBIE CBOHCTBA:

a) HF;
©) NHa;
B) NaOH;
r) CHa.
BapuanTtsl TecTOB 10 paizeay
Obuie 3aKoNOMEPHOCHIE XUMHHECKIX HPOUECCO8
TECT 1

|. DHeprueii HAa3bIBAETCA:

a) (pr3HuecKas BEIMYHHA, XapaKTCPHU3YIOIIAas HAMPABISHHS TEILIOOOMEHA MEIKIY CHCTECMAMI,

0) SK30TCPMUUCCKHI XUMIUECKHH MPOLIECC,

B) (pusnueckas BeaMYMHA, SBJSIOWASNCA MEPOH B3AUMOLEHCTBUS M IBMKEHHUS MaTepHalbHbIX
CHCTEM;

r) TepMOAHHAMHYECKOE COCTOAHUE CHCTEMBI,

2. TennoBo# 3dhhekT XMMUYECKOH peakl[uM 3aBUCUT OT TEMMEPATYPhI, AABNEHUA U arPEraTHOTO
COCTOAHHS BemecTBa. [103TOMY IpH COMOCTABICHHUH TEILIOBBIX 3h¢eKTOB Mekay codoi
IIPHHATHI OIIPEICICHHBIC CTAHAAPTHLIC YCIOBHA. 3a CTAHIAPTHBIC IPHHUMAIOT 3HAUCHU:

a) maenenwne | arM v temneparypa 298 K (25°C);



©) nagnenwe 101 325 Ia u remneparypa 273 K (0°C);

B) nasnenue 100 IMa u Temneparypa 100 K;

r) napnenue 1 Gap (100 kITa) u Temneparypa 298 K (25°C).

3. I'azoBbi¢ BBIOPOCHI TCIUIOBBIX CTAHLMI W OBUTATCICH BHYTPCHHEIO CTOpPaHHs COACPIKAT
OKCUZH a30Ta. B Haubosnee npocToM BHAC OHA M3 STUX peakliil MOskeT OBITE MpeacTaBIcHa
ypaBHEHUEM

Na(r) + Ox(r) — 2NO(r).
Onpeaenute Tenaosoii sqpext (AH") nanuolt peaxkiuu B cTaHaapTHoIX yeaosuax (npu 298 K
U NOCTOAHHOM JlaBieHuM | aT™M) M yKaKUTe, Kakas OHa — SHAOTEPMMYECKas WM

3K30TePMUUICCKA:
a) -90,4 xJI)k; PK30TCpPMHUYICCKAST,
0) +90,4 kQx; sHnorepmMuyecKas;
B) -56,9 /I, sng0TepMHUUECKas,
r) +56,9 k/I:x; snaoTepmuyeckas.
4. Boluucnute M300apHO-H30TEpMUUeckHil noTentian (AGYes) peakunu
COz(r) + 4Ha(r) — CHu4(r) + 2H:0(T)
U TIOKQKHUTE BO3MOIKHOCTE €€ CaMOTIPOU3BOJIBHOTO MPOTECKAHMS TIPH CTAHAAPTHBIX YCIOBUAX
(npu 298 K v nocrosiHHOM nasJjieHHu | aTtm):
a) +114,0 kI, peakuns BOZMOIKHA,
0) -114,0 k/T:x; peakuus RBO3MOKHA,
B) +114,0 k/Ix; peakiiua HEBO3MOXKHA,
r) -902.8 kK, peaKiIis BO3MOIKHA.

5. I1oab3ysach CIIpaBOUHBEIMH JaHHEIMY, paccuuTtaiite AG" M ycTaHOBHTE, BO3MOXKHO N IpH
temneparype 2500 K BoccranoBienue 1nokcuaa THTana 1o ¢Bo00IHOMO METaIa [0 CXeme
TiO2(x) + 2C(rpadur) — Ti(k) + 2CO(r).

3asucumocTthio AH® n SY oT Temnepatyphl MoxHO npeHedpenb. Takxke HEODXOAHMO yUECTh,
uTo B Tabmuiax 3HaueHusa AH 205 puBencn! B kJIk/Mob, a AS%20s — B Jlik/Mone-K:

a) +186,9 x/I)x; BO3MOIKHO,

0) -186,9 k/T:x; BO3ZMOWKHO;

B) + 614,4 k]J[x, HEBO3MOKHO;

r) +255,1 k)X, BO3MOIKHO.

TECT 2
1. XvMuyeckas peakuHs COMPOBOXKIAETCS BblAIeHHEM WIIH MOTJIOWEHHEM SHEPTHH, [TOCKOIbKY!
a) ee MPOTEKaHHE 3aKNOUYALTCA B Pa3pbiBe OAHUX W 00Pa30BaHMM APYIHX XMMHYECKHX CBA3EIH;
0) ee npoTekaHHe TpedyeT CTOJKHOBEHHA PeartpyroLIMX HacTHIL,
B) IJIA ©¢ TIPOTEKAHUS HeOOX0AMMa SHEPIHs, paBHAs SHEPTHH aKTHBALIHH,
I) [IpH €€ NPOTCKAHUU HE 3aTParuBaroTCs Spa aTOMOB.
2. Crangaproble dHTanbniu 00Pa3oBaHHs IPOCTLIX BELIECTB PABHLI!
a) 1 k/Ix;
0) 298 Tk,
B) 0;
r) 273 k/lx.
3. Ilpu BoccTaHOBACHUU OKcHAa Menu (1l) yrieM rmpoTekaeT peakums
CuO(r) +C(1) — Cu(r) +CO (1).

Onpenenute ee tennosoil sbdext (AH20g) B crangaprueix yeaosusx (npn 298 K u
NOCTOSHHOM J1aBJIeHUU | aTM) 1 YKa)kHTe, KAKOBA TAHHAA PeaKLM1s — SHAOTepPMUYECcKas unu
IKIOTEPMHUECKAR:;

a) -272.5 x/x; 3K30TepMHUISCKAs,
0) -51.5 /K, SHAOTCPMHUUCCKAST,
B) +272.5 kI, sHIOTEpMHUECKas,
r) +51,5 k/lx; sngorepmudeckas.



4. Boumcnure wuzobapHo-uzotepmuuecknii norenuman (AG'ws) peakumu KaTaaHTHUECKOTO

OKUCIIEHUs aMMUaKa, HayLeit no cxemMe
4NHs(r) + 502(r) — 6H»0(r) + 4NO(r),

U TIOKAKHTC BO3MOKHOCTE €€ CAMOIIPOHM3BOIBHOTO MPOTEKaHMA IIPH CTAHAAPTHBIX YCIOBHIX
(npu 298 K u mocTOAHHOM IaBieHuH 1 at™):

a) -1092,0 k/[Ix; peakuns BO3MOKHA,

©) -958.4 k/x; peakums BO3MONKHA,

B) +958,4 k], peakiiua HEBO3MOXKHA,

r)-125,4 k/x; peakuua HeBO3MOXKHA.

5. B xakyio CTOpOHY OYACT MIPOTSKATh IIPOLIECC

2NO2(r) <> 2NO(r) + O2A(1)

mpu T = 500 K u cranzapTHbIx COCTOAHMAX BCeX BellecTs? OTBeT NOATBEPAHTE pacyeTaMH.
Basucumocthio AH® u S 0T TemnepaTypsl MOxkHO npeHedpedsb, Takke HEOOXOAMMO YUECTS,
uTo B Tabmuiax 3HaueHusa AH 205 puBencn! B kJIk/Mob, a AS%20s — B Jlik/Mone-K:

a) AGsp0 =-49,6x/1x; BrIpaBo;

6) AGs00 =+40,6 k[, BNEBO;

B) AG"s00 = +174,6k]Tk; BERO;

MAG"se0 = +2 5,6 kJTx; BAEBO.

TECT 3

1. Chopmynupyiire | 3axoH (1epBoe HAYANO) TEPMOAMHAMHKH!

a) CKOPOCTb XMMHYECKOH PEaKLNY ONPENensieTcs YJHePrueil aKTHRAUMHN JAHHOH PEaKLrH;

0) (¢uszMyecKHe BENHYHMHbBIL, OJHO3HAYHO ONPEAENSIOLIME COCTOAHME CHCTEMbI, SBIAKTCA

(hYHKIMAMH COCTOAHUS CHCTEMBI;

B) CYMMa H3MCHCHHS BHYTPEHHCH SHCPTrHH H COBCPIICHHOH CHCTEeMOH (HIH Hag CHCTEMOI)

padoTHI paBHA COOOMICHHOH (HIH BRIOSICHHON CH) TCILIOTE;

r) OpH OAMHAKOBLIX YCJOBHSX B PABHLIX OOBEMAX PA3IH4HLIX [A30B COUNEPIKUTCH OJHHAKOBOE

HHUCIIO MOIEKYIL.

2. CrexuoMeTpuueckue KO3((UUIMCHTEI B  TEPMOXHMHYCCKHX H  TEPMOAHHAMHYSCKHX
VPaBHCHHSX YKa3bIBAIOT:

a) Ha COOTHOLLEHUS MEXAY KOJIHYECTBAMH BELLECTS,

0) peanbHBIE KOJHHYECTBA PEArupPYIOLUX H 0OPa3YIOLMXCA BELWECTB;

B) MaccChl BEIECTR,

r) CKOPOCThb PACXOA0BAHUA U O0Pa30BaHUs BEIECTB.

3. TepMurHasi cMeCh COCTOMT H3 TOpPOLIKA AMIOMHUHHS W okcupa kenesa(lll). Ompenmenure
Ternosoit 3dgdext ((AH29¢) B cTaHmapTHEIX yenopusax (mpu 298 K ¥ MOCTOSHHOM JaBieHHH 1
aTM) XMMHYECKOH peakLnu

Fer0:3(K) + 2A1(x) — Al1:20a(k) + 2Fe(k)
1 YKakHTE, SIBASETCA TaHHAsA peakiusa 3HA0TEPMUYECKON UITH 3K30TePMHUECKOT!

a) +853.8 kJlx; sHnOTEpMUUECKas;

0) -853.8 xJlx; SK30TCPMIICCKAS,

B) -853,8 kK, sHDOTCpMHYCCKAST,

r) +853.8 k[x, 3K30TepMHYECKas.

4. Boruucnute uzobapno-uzorepmuuecknii notenunan (AG'oy) peaxuumn, nportekaiowei o

cxeme
4HCI(r) + O2(r) — 2H20(r) + 2Clx(r),
U TIOKQ’KUTE BO3MOKHOCTE €€ CAaMOTIPOU3BONILHOTO MPOTEKaHMSI TIPH CTAHOAPTHEIX YCIOBUSIX:

a) +76,1 k/Ix, peakiusa BO3MOKHA,

©) -76,1 kI, peakuus BOIMOIKHA,

B) -133,3 k[lx, peakuns HEBO3ZMOXKHA,

r)-838,3 k/[x, peakuua BO3MOKHa.

5. Boiuucnute AG20z A0 peakiiuu



CaCOa(x) — CaO(x) + COA1),

npu T 1500 K. B kakyto cTopoHy Syner npotekath npoiiece? 3asucumoctbio AH u U ot
TEMMEpaTYphl MOKHO NpeHedpedb. Takike HEOOXOAUMO YYECTh, HTO B Tal/MIAX 3HAUEHHS
AH"05 ipuBenens! B kJ1a/Momb, a S%29x — B Jx/Mons K

a) -69,0 x/l)x; Bpago;

©) -167,0 ko, snpaso;

B) +69,0 k/x; BieBo,

r) +167,0 kJlx, Bneso.

TECT 4

Temnopoii 3hPeKT XUMHUUECKOH PEAKIIHH — 3TO:

a) KOJIMYECTBO BBIAENMBLIEHCSH WM [TOJIOWEHHOH TeloTH B PEe3yibTATe B3auMOLEHCTBUSA

MeKAy cODOH CTPOro OnpesesieHHbIX KOIHYECTB BELLECTBA,

0) U3MeHeHHe BHYTPEHHEN YHEPrHM B pe3ybTaTe XMMHYECKOH peakiinu,

B) M3MEHEHHE 3HTANbIHU B PE3YNbTATE XHMHYECKOH pPeakLui;

r) padoTa, BEIIOJIHCHHAS B PE3YNILTATe XUMUUIECKON PEaKLIHH.

W3 3akoHa 'ecca crenyeT, 9To TemnoBoit > eKT XUMHISCKOH PEAKLIMH PABCH:

a) cymMMe TeruioT oOpasoBaHus UCXOAHbIX BELLECTB,

©) cymme Tenaor oOpazoBanus NPOIYKTOB PeaKUNH,

B) CYMME TenaoT 00pa3z0oBaHua NMPOAYKTOR PEaKLMH 33 BLINETOM CYMMBb! TeMNOT 0Opa3oBaHma

MCXO/HBIX BELIECTB;

I) CyMMC TEIIOT 00pa3oBaHMs NPOIYKTOB PEAKLMH 33 BBIUETOM CYMMBI TEINOT 00pa3oBaHNsa

HCXOIHBIX BEILECTB (C VUCTOM CTeXHOMETPHUYCCKUX KO3(PQUIUCHTOB B YPaBHEHUH PCAKIIHH).

[lpu cropanuu aueTHiieHa Pa3BHBAETCS O4YE€HL BLICOKAA TeMMeparypa, 4To O0DyCHOBIEHO

BBICOKOH TenIoToH cropaHus aueTuieHa. Ha 5ToM ocHOBaHa KMCIOPOOHO-aLEeTHIEHOBAs CBapKa

yepHbIX MeTan10B. OnpenenuTe Tennoroii adgdert (AH"0s) B cTaHmapTHBIX yeaoBusax (npu 298

K u noctoanHoM garneHun 1 aTM) XMMHUYECKOH peakLMH

Cz2Ha(r) + 2,502(1) — 2COz(r) + H2O(x):

a) -728,0 kI,

0) +1299,6 kJTxk;

B) -1299,6 «JIx;

r) -846,0 kK.

4. Brranciure n300apHO-n3oTepMmdeckmii moteauuan (AG o) peaxuy o6KHra H3BECTHAKA

CaCOs(k) — CaO(k) + COAr)
Y MOKaKHTE BO3IMOYKHOCTL €€ CAMOTPOH3BOJIBHOIO NIPOTEKAHUS MPU CTAHAAPTHBIX YCIOBHAX
(npu 298 K 1 nocToAHHOM naBneHuu 1 atm).

a) -129,1 k/l:x; peakuus BO3MOXHa,

0) +129,1 x/)x; pecakums HCBO3MOXKHA,

B) +2126,3 xJI)K; peakmus HCBO3MOIKHA;

r)-917,9 k/lx; peakunus BO3IMOKHA.

5. Jlnst peakuuu aumepusanru auokeuaa asora 2NO2 <> N204 onpeasenute TemnepaTypy, npu
KOTOpOH npsiMas v oDpaTHast peaklnd paBHOBepoATHBLL, T. €. AG® = 0, u caenaiite BRIROA O
HAIPaBICHHH PEAKIIMH HIDKE 3TOM TeMmepaTyprl. 3apucumoctbio AH 1 S° ot TemMmepaTypel
MOkHO mpeHeOpeub. Takike HeOOXOOMMO y4ecTb, uTo B Tabmumax 3HaueHms AH%os
npusegennl B k//mMonn, a S%08 — B do/moas K

a) -353 K; Bneso;

0) +353 K; Bneso;

B) -353 K, Bnpago;

r) +353 K; Bpago.

TECT S
1. B sunorepmudeckoii peakuuu:



a) DHTANBITNS PEAKUUOHHOH crucTemel nospiwaercs (AH > 0);
0) TennoBoii a¢pext xumMuueckoii peakumn nonoxkuteneH (Q = 0);
B) SHTANBNUs PpeaKLIMOHHON cucTembl yMenbluaetca (AH < 0);
T') PE3KO 3aMEIICTCS CKOPOCTh PEaKLIHH.
2. U3 zaxoHa I'ecca cieayer, uTo TEIUIOBOH 3(DeKT XUMUUICCKOH PCaKIuH PABCH:
a) CyMMe TeIIOT CrOPaHUs HCXOOHbIX BELLECTB;
©) cyMMe TernioT cropanus NPoAyKTOB PEAKLMH,
B) CYMMe TENJIOT CrOPaHHA UCXOAHbIX BELECTB 33 BbIUETOM CYMMBI TEMIOT CrOPaHHUs MPOY KTOB
peakilii (¢ y4eTOM CTEXHOMETPHUECKHX KOI((PUIIHEHTOR B YPABHEHHH peaxiiuu);
I') CyMME TeIUIOT CTOPAHHsI HCXOIHBIX BELICCTB 33 BEIUCTOM CYMMBI TEILIOT CTOPAHNS IIPOAYKTOB
pEaKLHH.
3. Onpeaenure tenosoii 3pdext (AH298) B crannapribix yeaosusax (npu 298 K u nocrosnnom
AaBIEHUH ] aT™M) XMMHYECKOH peakLHH CropaHHs NeHTaHa
CsHi2(x) + 802(r) — SCO(r) + 6H200x)
1 YKakHTE, SIBASETCA TaHHAasA peakiusa 3HA0TEPMUYECKOH WITH 3K30TEPMHYECKOIT:
a) +426,0 x/)x; SHOIOTEPMHUICCKAS,
0) -3509 k/K; FK30TCPMHUIECKASL,
B) -3855,6 k1, sk30TEPMHYECKAS,
r) +3509,0 klx; sHOOTEPMHYECKAs.
4. Boiuucaute u306apHO-H30TEpMUUecKHii noTeHiman (AGYes) s peakium
3Fex03(k) + Ha(r) — 2Fe304(r) + H20(r)
U TOKaKUTC BO3MOXKHOCTH €€ CaMOIPOH3BOJIBHOTO NPOTCKAHHS IIPH CTAHOAPTHBIX
yenoeusax (mpu 298 K 1 mOCTOSTHHOM OABIICHHH 1 aTM):
a) +36,3 k/x/MoJb, peakums BO3IMOIKHA,
0) -36,3 kxx/ Mok, peakums BOIMOKHA,
B) 0; peakLMa HEBO3MOXKHA,
r) +36,3 k/l:x/mMonb; peakiius HeBO3MOKHA.
5. Boraucnure AG”r ans peakui ropeHnst Kaabius B aTMOC(EPE YINCKHCIOTO rasa
2Ca(x) + COx(r) -> 2Ca0(k) + C(radur),
npu T 1000 K. B kakyto cropony dyaer npotekats npouecc? 3apucumocTteto AH® u S° ot
TeMNepaTypbl MOKHO npeHedpeub, Takike HEOOXOAMMO YueCThb, UTQ B TADAMLEAX 3HAUEHUS
AH"0x ipuBenens! B xJ/Mob, a S2ox — B Jlx/mons K-
a) -1089,3 xJI:x, BIIparo;
©) +665,7 k:x; B1eBO,
B) -665,7 k[, Bripaso;
r)-962,6 k/lx; Bnego.

TECT 6
1. B kakux cAMHHULAX MOKCT BRIPAKATBCA CKOPOCTH XUMHUECKOH peakiiu:
a) Moap- ¢
8) 1-Momb '
B) ¢-MOJIb
r) MONb-1T -MuH,
2. 3a Bpems, paBHOS 20 ¢, KOHLCHTpAIUs BewecTBa A m3MeHunack ot 1,20 mone/1 mo 1,05
MOJIB/JT. YKAKHTE CPCOHES 3SHAUCHHE CKOPOCTH PCAKIIMU 10 BEUISCTBY A
a) 0,0075 monw-n-c;
) 0,0050 moap-1'-¢!;
e) 0,4500 MOJIbJT L MHH
r) 12,5 107 moab-n-mun,
3. Kakue GaxTOpel BIISIFOT HA CKOPOCTE XMMHYCCKOH PeakLMK B PACTBOPE:
a) mpUpPOIA PCarHPYIOUIHX BELIECTE;,
©) KOHUEHTPALMS PearupyloLHX BEWECTB,

1.
H]



B) TEMIEpaTypa,
r) o0ObeM peakllHOHHOTO COCY/a.
4. VkaxxuTe KMCAOTY, B KOTOpOH LHHK OyJeT pacTBOpATbCS Haubonee MeANeHHO (Maccopas
IOJIsl BCEX KHUCIIOT B pacTBOpe pasHa 20%):
a) comsHass HC1;
©) cepnas HaS0q;
B) nogoeogopoanas HI,
r) ykcycHas CH3;COOH.
5. Hns peaxuun Ax(r) + Ba(r) <> AB(r) ykakute KMHETHYCCKOS YPABHCHHE IJIsT MPAMOTC
npouecca (C — CHMBOM MOSIPHOH KOHLCHTPAIIHH BEIICCTRA):
a) v=k- C¥A);
6) v=x - C(Az) - CY(By);
B) v =k - C(Az) - C(B2);
rv=k-CYA;)  C(B2)
6. Bo croapko  pa3  VBEIMYHTCS  CKOpPOCTE  peakuuu  Az(r) + Bar) —
— 2AB(:x) mpu yBeIMYSHUY KOHLICHTPALNK BEISCTBa A B 3 pasa:
a) 3;
0)6;
B) 8;
r)o.
7. Kak popmymupyercs npaeuno Baat-1"odda:
a) IIPH MOBBIIEHUU TeMrepaTypel Ha 10°C cCKopoCcTh XUMHUYSCKOH peaKUHH YBETHUHBALTCA B 2-
4 pasa,
©) g OONBWMHCTBA XHMHUYECKHX PEAKUMH CKOPOCTL PEakUMH YBEIHYHBAETCA C POCTOM
TEMMEPATYPSI,
B) CKOPOCTb peaKIlMH MPOMOPIHOHATbHA MPOM3BENEHHK) KOHIIEHTPAlMiH  pearHpyromux
BCIICCTB, BO3BCICHHBIX B CTEIICHH, PABHBIC CTCXHOMETPHUISCKUM KO(pQULIHCHTaM peaKLIH;
I') IpH NOHIKCHUH TeMmepaType! Ha 10°C CKOpOCTE XMMHUECKOH Peaki[ui YBeIHIUBAeTCS B 2-
4 pasa.
8. Kak n3MeHUTCA CKOPOCTh HEKOTOPOH peakliii MpH NOBbIIIEHHH TemnepaTyphl o1 50 no 80°C
(y=2)
a) Bo3pacrer B 6 pas;
0) He U3MEHUTCHA,
B) BO3pacTeT B 8 paz,
I'}) YMEHBLIHTCA B 8§ pas.
9. Kak moBausieT Ha COCTOSIHUE PAaBHOBECHS PEAKLIHN
SO2(r) + 1/202(r) <> SOs3(r) + 99 kT
NOHMKEHHUE TEMIEPATYPhI:
a) paBHOBECHE HE CMECTHUTCSH,
0) paBHOBECHE CMECTHTCS BIIPAEO;
B) paBHOBECHC CMECTHTCS BIICBO,
') CKOPOCTL OOPATHOH PEAKLY YMEHBIUIHUTCS, & NMPSIMON — HET.
10. B xakoM HanpaBleHHH CMECTHTCA PABHOBECHE Ipouecca
SNa(r) + 1,5H2(r) <> NH3(r) + 45 /%
IpH BHCCEHHH B CHCTCMY KaTalIH3aTopa:
a) He CMeCTHTCH,
0) Brpaso,
B) BJEBO;
r) ANs CMelleHHsA PABHOBECHA HEOOXOHUM CTPOTO ONpeaeNeHHbIi KaTaau3aTop.

TECT 7
CKOpPOCTE XUMHYECKOH peaKIIuu — 3TO:



a) BpeMs, 3a KOTOPOE MOJHOCTBIO PACXOAYETCs OOHO U3 UCXOLHBIX BELLECTB;
0) BpemMs, 3a KOTOPOE 3aKaHYHBAETCA PEAKLIUA,
B) M3MEHEHWE KOMMHYECTRa BEIECTBA OJHOrO M3 peareHTOR (MW MPOAYKTOB peaklMd) 3a
COUHUIY BPEMCHH B eqUHHLIC 00beMa,
I') KOJIMYECTBO BEIIECTBA IIPOAYKTOB PCAKLIMH K MOMCHTY OKOHYAHHS PEAKLIHH.
2. 3a Bpems, pasnoe |0 c, koHueHTpauus BewecTsa A u3menunace ot 3,10 mMons/n go 3,05
MOJIb/1. Y KaKHTE CpelHee 3HAUeHUE CKOPOCTH PEAKLIMH 10 BELLECTBY A!
a) 0,003 mone-r'-¢c’';
&) 0,005 monp-ntct;
B) 0,300 Moab-n"-Mun;
r) 8,33-10° mome-'-Mun.
Jlnst kKako#l peakuuy 3aBHCHMOCTb CKOPOCTH OT KOHLEHTPALMH ONTMCBIBAETCH YPAaBHEHHEM
v = kC(Az) - C¥(B)
(C — cuMBOA MONAPHOT KOHIEHTPALIMH BEIECTRA):
a) Bo(r) + Ax(r) — 2AB(r);
0) Ba(x) + Az(r) — 2B2A(1);
B) B(x) + Ax(r) — BAx(1),
r) 2B(r) + Az(r) — 2BAx(r).
Kax n3mMeHuTca cKkOpocTh peakiuu
A(x) + B(r) — AB(k)
NIpH YMCHBIICHNH KOHLICHTPALMH MCXOAHBIX BEIICCTE B 4 pasa:
a) He H3IMCHHUTCH;
©) Bospacrer B 4 pasa,
B) yMeHbILHTCS B 16 pasz,
r) yMeHblIuTCA B 4 paza.
Bo ckoNbko pa3 HanO yBEAUUNTL BHELIHEE AABIEHHE B CHCTEME, YTOObI CKOPOCTh peaKLMU
A(r) + 2B(r) — D(r)
yBenu4uiace B 125 pas:
a) 3,
0) 25,
B) 125;
r) 100.
6. Kakoe ypaBHeHHe OMMCHIBAET 3aBHCHMOCTb CKOPOCTH peakluu O OT Temnepatypbl T (y —
TeMnepaTypHblit KO3GhUIMEHT CKOPOCTH peakiiMM);
a) v(T2) = v(T1)v;
0) V(Tz2) = V(T1) (T2 - Ty);
B) L(Tz2) = V(1) v(T2 - T1)/10;
r) v(T2) = L(T,) T2 TVIO,
7. Kak H3MEHUTCA CKOPOCTh HEKOTOPOH peaklMM MpH MOBBILIEHHWH TeMnepaTypol oT 50 no
100°C (y =2):
a) BO3pacTeT B 32 pasa;
©) sospacrer B 10 pas;
B) BO3pacTeT B 8 pas;
r) yMeHbLINTCA B 8 pas.
8. XuMuUecKoe paBHOBECHE HA3bIBAKOT JIHHAMHYECKHUM, MOTOMY UTO;
a) JBa MPOTHBOTIOJIOKHEIX TIPOLIECCA OKA3BbIBAKTCS COANAHCHPOBAHHBIMY,
0) B pesyabTaTe COBEpIIACTCH pPaboTa;
B) B PE3yNIbTATe BbIAEAETCA MJIH MOTJIOLAETCH JHEPTHE,
r) 1Ba TPOTUBOMOJOKHbBIX [TPOLECCA MPOTEKAIOT ¢ OJAHHAKOBBLIMH CKOPOCTAMH.
9. TIpoMBILINEHHBIH CUHTE3 AMMHAKa MO PeaKLHH
Na(r) + 3Ha(r) <> ZNHa(r) + Q, (AH = 0)
MPOBOLAT [1PH MOBBILIEHHOH TemIiepaType, 4Todbl:



a) CMECTHTDL PABHOBECHE NPOLECCa BIPABO;
0) YBETMUYUThL CKOPOCTh PEAKIIHH;
B) CMECTHTEL PaBHOBECHE NPOLIECCa BIERO;
'} HC HCIIONB30BATE KaTAIH3aTop.
10. HM3M¢HEHNC JaBACHUS HE CMCINACT PABHOBCCHE MPOLECCCOE:
a) Hz(r) + S(x) <> H2S(r);
0) Na(r) + O2(r) <> 2NO(T);
B) Ha(r) + I2(x) <> 2HI1 (1);
r) Hx(r) + Clx(r) <> 2HCI(r).

TECT 8

1. Or xaxux GakTopoB He 3aBUCHT CKOPOCTb XHMHYECKOH peakuuu B pacTBope:

a) OT NPHPOILI PEArHPYIOLLHX BELUECTB,

0) OT KOHLIEHTPALIUN PEArUPYIOLMX BELIECTB,

B) OT TEMMEPATYPHI;

I) OT 00BEMa PEAKLIHOHHOTO COCYIA.

2. MmMecTcs mBa cocyna OOHHAKOBOTO 0OBeMa. B mepeoM cocyae KOMHYSCTBO BemecTea A 3a 10
C U3MEHWIOCE ¢ 5 10 2 mounb, a Bo BTopoMm 3a 20 ¢ — ¢ 10 go 5 monb. Kakoe yreep:kuaenne
CrpaBeINBO:

a) CKOPOCTh peaklii BO BTOPOM COCYAE BhILLE, HEM B MEPBOM,;

0) CKOpOCTh peakiuit B 000HX cocyaax OAMHAKORA,

B) CKOPOCTB PEaKIIMU B IICPBOM Ccocyae OObLIE,

I') CKOPOCTb PCaKLIMH B IICPBOM COCYAE B 2 pa3a HIDKE, UeM BO BTOPOM.

3. VKakHTE KUCIAOTY, B KOTOPOH unHK Oyaer pactBopaTbes nanbonee ObicTpo (Maccosas moss
BCEX KHCJIOT B pacreope pasua 20%):

a) consinast HCI,

0) oprodochopnas H3PO4;

B) HogoeomopoaHas Hi,

r) ykeycnas CH3COOH.

4. Bo CKOABKO pa3 HAf0 YRENMYUTh JaBrNeHHue, 4TOObl CKOPOCTh peakiliu

2AB(r) + B2(r) > 2AB2(1)
Bo3pocaa B 1000 pas:
a)5;
©) 10,
B) 100;
r) 1000,
5. XuMHHeckas peakLis IPOTEKaeT N0 YPaBHCHHIO
2AB(r) + 2D{(r) — 2ABD(r).
[lpu yBenvyennu koHuenTpaunu Bewectsa AB B 2 pa3a ckopocTs peakumnu:
a) He N3MEHHTCH,
0) BO3pacTeT B 2 pasa,
B) Bo3pacTeT B 4 pasa,
') BO3pAacTeT B 8 pas.
6. Yxkakute npasuno Baut-1'odda o TeMnepaTypHOit 3aBHCUMOCTH CKOPOCTH PEAKIIHH:

a) v = vy,
6) k = AT
B) U = kC*C™
r) v = +Ac/At

7. Kak u3MeHUTCA CKOPOCTh HEKOTOPOH peakliii NpH MOBBILIEHHH TeMnepaTypbl oT 25 1o 55°C
(y=2).
a) Bo3pacrer B 6 pas;



©) He u3mMeHUTCH,
B) BO3pacTeT B 8 paz,
r) yMeHbLINTCA B 8 pas.
8. CocTosHHE XUMHHECKOTO PABHOBECHS KONHISCTBEHHO XapaKTepH3VIOT:
a) UCXOIHBIMH KOHIIEHTPALIUAMH PEarcHTOB;
©) koncranToi bonbumana;
B) KOHCTaAHTOU Pa3HOBECHS,
r) sHeprueil akTUBaLlHH,
9. B kakOM HanpaBJ€HUH CMECTUTCA PAaBHOBECHE
2HBr(r) <> Ha(r) + Br2() — Q, (AH =+ 0)
[IPH YBEIWYEHHH KOHLEHTPALHH BOAOPOIA!
a) BNpaBo;
0) He cMecTHTCH;
B) BJIEBO,;
') CMECTUTCS BJICBO MPH OAHOBPEMEHHOM YMEHBIICHUH KOHLIEHTPAIHH OpoMa.
10. Yxkaxkurte, I KaKHX IPOLECCOB YMCHBLICHUC OOBEMa CHCTCMBI CMECTHT PaBHOBECHE
BIIPABO:
a) 2NH;(r) <> Na(r) + 3Hzx(r) - Q;
6) CaO(x) + COa(r) <> CaCOs(k);
B) CO(r) + Cla{r) <> COCla(r);
r) Ha(r) + Cla(1) > 2HCI(T).

TECT 9
1. 3aBUCHMMOCTL CKOPOCTH peakliMu obllero THna
aA +bB — dD + eE
OT KOHLICHT ALK OITUCEIBACTCS OCHOBHBIM TIOCTYIATOM XHMHUCCKOH KHHETHKH — 3AKOHOM
IeHCTBYIOMUX Mace. Ero odiiee MaTeMaTHUCCKOE BRIPAKCHHE!
a)v=k-C(A) C(B);
&) v =k CXD)  C(E),
BJu =k - CY(A) - C"(B);
_ kIDI[E]

Y= e
2. Jlnst KakoH peakuny 3aBHCHMOCTE CKOPOCTH OT KOHLEHTPALHHN ONHUCLIBAETCH YPABHEHHEM L =

kC(A2):
a) Ba{r)+Aq(r) — 2AB(r);
0) 2B2(r) + Aa(r) — 2B2A(r);
B) B(x) + A2(r) — BA(r),
r) 2ZBA(T) + A2(r) — 2BAX(T).
3. Jlnst KakoH peakunH [IPH U3MEHEeHNH KOJIMYeCTBA BeWeCTBa A CKOPOCTb HE H3MEHHTCS:
a) A(r) + B(r) —
0) 2A(r) + Ba(x) —;
B) 2A(k) + 2B(r) —;
r) 3A(r) + Ba(r) —.
4. Jlna xakoH peakUHy YBEIMYCHHE KOHLICHTPALMH BEINCCTBA A B 2 pasa YBCIHYHT CKOPOCTH

peakuunu B 4 pasa:
a) Aa(r) + Ba(r) — 2AB(r);
0) Aa(r) + B(k) — BAz(k);
B) 2Ax(r) — B(r);
r} 2A2(x) — B(r) + C(1).
5. Kakue BCIIECTBA HA3BIBAIOT KaTAIH3aTOPaMH:

a) 00pa3yiowre BLICOKOMOIEKYISAPHbIE COeIHHEHNS,



©) M3MEHAIOIME CKOPOCTb XHMHUYECKOH pPeakuvM, HO OCTAalOLMecs HEeW3MEHHBbIMH [10Cje
OKOHYAHUSA peaKllnu;
B) 3heKTHBHO NOrMOUIAKNINE PAAUOAKTHRHOE H3TYUEHHE,;
I') YBEIHYHBAOIINE (HO HE YMEHBIIAOIINIE) CKOPOCTh XMMIHMCCKOH peakIni.
6. CKOpOCTb KaKHX Peakiuil YBEIHUHBACTCS C POCTOM TEMITCPATYPhL:
a) modbIX;
©) NPoTeKAIOLNX C BbIIEIEHHEM IHEPIHH,
B) MPOTEKAKIHX ¢ NOMMOLEHUEM 3HEPrHH,
r) TONBKQ 3aKAHYHBAOLIMXCS YCTAHOBIEHHEM XMMHYECKOrO PABHOBECHS.
7. Kak u3MeHuTesi CKOPOCTb HEKOTOPOI peakuu pu NoHmKeHH temneparypsol Ha S0°C (y = 4):
a) sospacrer B 20 pa3;
©) He u3mMeHUTCH,
B) Bo3pacteT B 1024 paza;
r) yMmenniiutca B 1024 paza.
8. Kaxoe yTBep:KIOCHHE CIIPABEANIBO:
a) B COCTOSIHHH XUMHYECKOTO PAaBHOBECHS KOHLICHTPALMH HCXOOHBIX BEIIECCTB M IIPOAYKTOB
PeakuHH CO BPEMEHEM HE H3MEHAIOTCH;
©) pH XMMHYECKOM PABHOBECHH MAacca MCXOIHbLIX BELIECTB BCErJa PaBHA MAacce [PONYKTOB
peaKkLIHH,
B) MPH XMMHYECKOM PaBHOBECHH HUKAaKHe XMMHYECKHE PEAKIIHH B CHCTEME He TIPOTEKAKT,
I') B COCTOSHHH XHMMYCCKOIO PABHOBECHA KOHLICHTPALMM HCXOIHBIX BELIECTB H IIPOAYKTOB
peakLH BCeraa paBHBL
9. Kakue daxropbl CMECTAT BIIPABO PABHOBECHE PEAKLUU
CO2(r) + H20(k) <> H2CO:3(x) + Q, (AH < 0):
a) TIOBBIIICHNC ABJICHIA,
0) yeennueHue koHUCHTpauuu COz;
B) MOBLILIEHHE TEMITEPATYPBI,
r) TOHVKEHWE JaBJIeHN.
10. B xaxoM HanpaBJICHHH CMECTUTCS PABHOBCCHUE B CHICTEME
Fe(k) + 30a(r) <> Fe:03(x) — Q, (AH - 0)
MIPH YBEITUHEHHH JaBJIEHHS:
a) B CTOPOHY 00paTHON peakiiuu;
0) B CTOPOHY MPSIMON peakinu;
B) HC CMECTHTCH,
T} OIS CMEIICHHS PABHOBECHS HCOOXOIUM KaTallH3aTop.
I) yMEHbIIHB 00bEM PEAKLIHOHHON CHCTEMBI.

BapHaHTBI TECTOB MO PA3JeTy
Pucmeopot. Peaxuuu ¢ 600HWIX pacmeopax

TECT 1

I. Maccosas noas (o, %) pacTBOPEHHOro BELECTBA — 3TO:

a) OTHOLIEHHE MacChl PaCTBOPEHHOTO BellecTBa (r) k odLeit Macce pacteopa (r);

0) OTHOLIEHHE KOJHICCTBA PACTBOPCHHOTO BEIIECTBa (MOJIb) K 00Imei Macce pacTeopa (T);
B) OTHOLICHHE KOMMYSCTBA PACTBOPCHHOIO BEIICCTBA (MOJIb) K Macce PacTBOPUTEI (T);
) OTHOLIEHHE MACChl PACTBOPEHHOIO BewecTsa (1) kK macce pacrsopurens (r).

2. Tlpu HeDOoJIbLIOM YBEJIMUYEHHH AaBIeHUS PACTBOPUMOCTD MA30B B BOAE!

a) BO3pacTaerT,

0) yMeHbIl1aeTCS,

B) HC H3MCHSICTCS,

I') CHauasa BO3pacTacT, 3aTeM YMEHBIIACTCA.



3. Tlpu auccouMauMy KAakoro 3JEKTPOJHMTa B BOAE B KA4eCTBE KATHOHOB 00OpPa3yloTCs TOJIBKO

HOHBI BOJIOPOAA!

a) ruapoxcua Hatpust NaOH;

0) rugpokapoonat xamus KHCOz;

B) kapbonat xamus KaCOs;

r) cepuncras kucnora HaSOs.

4. Tpwu ognnarkosoi konuenrpauun 0,01 MO/ B pacTBOpE KAKOTO W3 MEKTPOIHTOB, HOPMYJIbI

KOTOPbIX MPHUBEEHE] HIXKE, HAMOObINAA KOHUEHTPALMS THAPOKCHA-HOHORB?

a) KOH;

0) Ba(OLl)2;

B) CH3;COONa,

r) Na:S.

5. B kakom psiny cuiia KHCKoT, GOpPMyJIbl KOTOPbIX IPUBENEHb] HHIKE BO3PACTALT:

a) HCI, HF, HT,

0) HiaPO.4, H2SO4, HNO9;

B) HzTe_, ste, HZS',

r) HNOs;, HNO;, HPOs.

6. Kakne ypaBHEHHA JIEKTPOJIMTHYECKOH 1UCCOUMALIMH 321IMCAHB]I HEBEPHO!

a) CH:COOH < CH3" + COOH’;

0) NH4+OH «» NHy + OH;

B) KCl < K™ + CI;

r) CaClz <> CaCl' + Cl ; CaCl' « Ca?' +CI".

7. Kakpe mapel HOHOB, (POPMyJIBI KOTOPBIX NIPHBEICHHI HIDKE, MOTYT HAaXOOUTLCA B PacTBODPE

COBMECTHO B 3HAYHTENIbHBIX KOJHYECTBAX:

a)H w OH;

6) K~ u SO4%;

B) Ag" u Cl

r) Ba?' u NO;y.

8. Kakoa Maccoras nona (o, %) rHApPOKCHAA HATPHUS B pacTBOpe coepskatieM B 50 reoast 25 ¢

NaOH:

a)31.3;

0) 32.3;

B) 33,3;
r) 34,3
9. Kakast Macca BOABI M pacTBOpa ¢ MaccoBoil noneil xaopuaa Mmariua 20% notpebyerca nns
npurotoeaenus 300 r pacreopa ¢ maccosoii noneii MgClz 4%:
a) 240 r pacteopa u 60 r H;O;
0) 60 r pactBopa u 240 r H20;
B) 40 r pacreopa u 260 r H20;
r) 20 r pacreopa u 280 r H20.

10. B HexoTopoM oObeMe caboil 0MHOOCHOBHOI KHCIOTEI cofepskuTes 2-10° MONeKyI KHCIOTEL,
4.10° uonos Bomopona u 4-10° monos xkucnotHoro ocrarka. Uemy paBHa CTereHb
AMCCOUMAIIMK KUCIOTHI (o, %)

a) 0,2%;
0) 2.0%;
B) 0,02%;
r) 0,04%.

TECT 2

1. MonsipHast KOHUCHTPALHS (MOIPHOCTE, M) — 3T0:

a) OTHOIICHHE MacChl PACTBOPEHHOTO BelecTra (T) K 00beMy pacTeopa (1);

©) OTHOLIEeHHe MacChl PACTBOPEHHOTO BewecTsa () k macce pacrsopurens (r);



B) OTHOLUIEHHE KOJIMYECTBA PACTBOPEHHOIO BewecTsa (MoUib) K obbemy pacrsopa (J1);

r) OTHOIIEHHE KOJIHYECTBA PACTBOPEHHOIO BellecTsa (MoAb) K o01leli Macce pacTropa ().

2. OtmetbTe QOPMYINBI BELIECTB, KOTOPBIE B BOJHOM PACTBOPE AUCCOLMUPYIOT CTYMEHYATO!

a) KHS;

0) AI(OH)s:

B) CuSOy;

r) H:POu.

3. Tlpu pacTBOpEeHUH TBEPABIX BELIECTB B BOAE 3HEPrus;

a) BCerna norjomaeTcs;

0) BCcerma BhIOCISACTCS,

B) MOJKET MOTJIOLIATECS MIH BBIICIATHCS,

I) HE BBIIENAETCH M HE MOTJIOLIAETCH.

4. Yxaxure GopmMyibl BEWECTB, KOTOPbIE [IPH AUCCOUMALNN OOPas3ylOT XJOPHI-HOHDI

a) KCIOs;

0) KCI,

B) KCIO;

r) NH4C1.

5. Mexay kKakuMu HoHamH, QOPMYJIbI KOTOPbIX [PHBELEHbI HHUXE, B BOIHOM PacTBOPE HeT

XHMHYECKOTO B3aHMOAEHCTBHS:

a) Ag” u NOs;

6) Ca* uCI;

B) HCOs u O,

r) COs* uH'.

6. Kakne ypaBHeHHs peakuHii, CXeMbl KOTOPBIX NMPHBENEHbl HHXKE, OTIHCBIBAIOTCH OJHHAKOBLIM

COKpAaLI€HHbIM HOHHBIM YPaBHEHHEM:

a) CuCl; + 2ZKOH

0) CuClz + HzS

B) CuSO4 + 2ZNaOH

r) Cu(OH): + 2HCI

7. Mexay KakuMM BEIECTBAMU B BOTHOM PacTBOPE HET XUMHUYECKOIO B3aMMOIEHCTBUS,

a) xnopua kanusa KCl + vutpar natpus NaNQz; —;

0) xaopua memu (11) CuCl; + rugpoxcun kammst KOH —;

B) ruapoxcua Meau (11) Cu(OH), + pasbasnennas cepras kucinota HaSO4(p) —;

r) uurpar meau (1) Cu(NQOz)2 + azoruas kucnora HN); —.

8. Kakoa Maccosaa nons (©, %) ruipokcHaa HaTpus B pacTBope maccoli 50 r, conepkaiem
ruapokcua Hatpus NaOH wmaccoii 25 r;

a) 40,

0) 45;

B) 50;

r)33.

9. B nabopatopuu HUMEOTCA pacTBOPHl ¢ MaccoBoi aoneil xnopuaa dapus 10 u 20%. Kakyto
Maccy KaxJAOoro pacTBopa Haao B3sTb Ans mojayueHus 300 r pacTRopa ¢ MaccoBOi jgonei
BaCl: 12%:

a) 150u 150,

©) 240 n 60 r;

B) 60 u 2401,

r) 100 u 200 r.

10. Yemy pasen pH pactsopa, B 1 1 koToporo coaepxutcs 0,0051 r vonos OH™

a) 3,52,

0) 10,48,

B) 9,52;

r) 4,48.



TECT 3

|. VkaxuTe NpH3HAKH HCTUHHBIX PACTBOPOB, KOTOPHIE OTIAHYAIOT UX OT MEXAHHUYECKHX CMeceii;

a) MePCMEHHBIH COCTAB;

0) TOMOTEHHOCTE;

B) MNPH CMELIHBAHHUH KOMIIOHEHTOB NPOUCXOAHT BbIAEJIEHHE HIH [OTIOWEHHE SHEPIUH;

) BO3MOXKHOCTb Pa3/€JIeHHs] HA COCTABHBIE YaCTH.

2. YxaxuTe KOMMOHEHTE! PACTBOPA CEPHOH KUCAOTHI B BOAE;

a) katuoHbl H 1 annonsr SO

0) katronnsl H' u annonn Cl;

B) KaTHOHb! H 1 annoner HSOy;

r) katuonbl H' 1 annonst PO4>

3. PacTBopuMOCTD BELLECTB 3aBUCHT:

a) OT UX MPUPO/IbI;

0) 1715 ra30B — OT JaBJEHHSA;

B) LIBCTA,

r) 00beMa PEaKLHOHHOTO COCYA.

4. Tpwu opunaxosoi konuenrpauny 0,01 MOJIL/ T B paCTBOPE KAKOTO W3 MIEKTPONHTOB, GOPMYJIbI
KOTOPBIX MMPHBEIEHBI HHXKe, HAHOOIIbILAs KoHUeHTpauns xnopua-uoxos CI'?

a) KCI;

0) BaCly;

B) Al1Cls;

r) KCIOs.

5. Kakas napa noHoB, GOPMyNIbl KOTOPBIX NPUBEIEHbl HHXKE, YHaCTBYeT B 00pazoBaHHM ocaaka
[PH CIIMBAHKK BOAHLIX pacTBopos kapbouara xaynus K2COs u xnopuaa xaneuns CaCla:

a) K ucCl;

6) K~ u Ca™;

B) Ca’' u CO:%,

r) CO* u CI'.

6. Kakoe U3 MONEKyTAPHBIX YPaBHEHUMH, CXeMbl KOTOPHIX MPHBENEHbI HHKE, COOTRETCTBYET
notHomy NO,2 + H™ — HNO;:

a) KNO; + Ca(OH):

9) KNO; + HCI

B) HNO: + KOH

r) KNOz + NaHCO3

7. YKaXXuTe CXeMYy HEOCYLIECTBHMOI B BOJTHOM PacTBOPE PEaKLHH:

a) KzCOs + Ba(OH); —;

0) Na:CO3 + HCl —;

B) A1{OH); + NaOH —;

r) KCI + NaNQOz —.

8. KakoBa MaccoBas 1018 rHAPOKCHIA HATPUA B PACTBOPE, NOJYHEHHOM pacTBopeHueM 2.3 T
NaOH g 100 r Boas! (oTBeT AaTh % ¢ TOUHOCTBLIO AC THICAYHBIX TOJEH )

a) 2,300,

0)2,250;

B) 3,910;

r) 2,248.

9. Paccuuraiite maccy pacrsopa cynndara menn (I1) ¢ maccosoii noneit CuSQO4 8% wu maccy
BOJIbI, KOTOPbIE HAM0 CMellaTh, uToOb noayunts 500 r pacTBOpa ¢ MaccoRoii foel cynbdaTa
menu (IT) 2%:

a)375ul2sr;

0) 125 u375r;

B) 40 u 460,



r)8ul00r

10 Yemy pashbl pH u pOH pacTBOpa, KOHIEHTpalMs UOHOR BOACPOAA B KOTOpoM pasHa 107
MOJIB/

a)4u 10;

0) -4 u -10;

B)4dud;

r)10u 4.

TECT 4

1. MonsneHas KOHIEHTpaLHA (MOJSLIBHOCTE, C,) — 3TO:

a) OTHOIICHHE MacChl PACTBOPEHHOTO BelecTra (T) K 00beMy pacTeopa (1);

§) oTHOLIEHHE KOIUYeCTBa PACTBOPEHHOIO BellecTBa (MOJIb) K obwei Macce pacTeopa (),

B) OTHOLUIEHHE KOJIMYECTBA PACTBOPEHHOIO BEWECTBa (MOJIb) K Macce pacrsopuresns (Kr);

r) OTHOLIEHHE MACChl PACTBOPEHHOrO BelleCTRa (r) K Macce pacTBOpUTeNa (Kr).

2. Ot xaxkux QakTopoB 3aBUCUT PACTBOPHMOCTE Fa30B B BO/IE:

a) JABIICHUS;

0) mpupoak! Tasa;

B) TEMIIEPATYPSI,

I) CKOPOCTH MPOIYCKAHHWS a3a B BOAY IPH HEU3MEHHOM BHELHEM [aBJIeHHH.

3. Tlpu aMccolHalMl KakuX 37eKTPOJMTOB B KAUECTBE OTPHLIATENbHO 3aPSKEHHbLIX WOHOB

00pa3syrTCca TOMBKO TUAPOKCHA-HOHBI;

a) poma HxO;

0) rugpoxkcun kanus KOH,

B) xsopua rugpokcomarnus MgOHCI,

r) rugpooprodocdar ammonus (NHa)2HPO..

4. Kakue GakTOpbl BIMAKT HA CTEMNEHb SMEKTPONHTHYECKON AMCCOLIMAIIMN:

a) MpUpoOAa pacTBOPHUTENS;

0) mpupoaa pacCTBOPEHHOIO B BOJIC BCIICCTEA,

B) KOHUEHTPALHs PACTBOPEHHOIO B BOIE BELUECTBA,

r) o0ObeM peakllHOHHOTO COCY/a.

5. VkaxuTe OTBET, KOTOPbIH OTpakaeT ONpeaeneHle PaCTBOPHMbIX OCHOBAHHIT B CBETE TEOPUU

3TEKTPOIHTHUCCKON THCCOLMALIHI:

a) CIOKHBIC BCIUICCTBA, COACPKALINE THIPOKCH -HOHBI,

0) snexTpoauTsl, 0Opa3yIOWHe NPU AMCCOUMALNH HOHBI METANA U PHAPOKCHI-HOHBI,

B) CIIOKHbIE BELUECTBA, PEArnPyIOLLHE B BOAHLIX PACTBOPAX € KUCIOTaMH,

r) 37eKTPONAUTHI, OOpasyIHe NP AUCCOLMAlMKH B BOAHBIX pacTBOpax B KauecTBe aHMOHOB
TONBKO FHAPOKCHA-HOHBI.

6. Kakoc cokpalllcHHOE MOHHOC YPaBHCHHE OTBEUACT B3alMOICHCTBHIO BOAHBIX PacTBOPOB
KHCJIOTHI I OCHOBAHUA (peakUNy HeHTpaIM3aLin):

a) NHs' +OH — NHat + H:0;

6) HCO3 +OH" — CO:* + H0;

8) H + OH — H:0;

ry CO:* + 2H" — CO:1 + H20.

7. Kaxas mapa HOHOB, ()OPMYJIbl KOTOPBIX MIPHUBEICHBI HIDKE, YUaCTBYET B 00pa30BaHUU Ocamka
TpU CIUBAHUH PacTBOPOE HUTpaTa Sapust BaNO: u cynmehaTa kammsa K2SOy:

a) Ba® u NOs ;

6) Ba? u SO%;

B) K" u NO;s,

rNK* n SO+,

8. CKoJIBKO IpaMMOB THIPOKCHIA HATPHs HEOOXOAHMO IJIA NMPHUTOTOBJICHHS 4 J pacTBopa ¢

maccosoi noiei NaOH 12% w inorHocteto p = 1,37 r/mn:
a) 480,8,;



©) 1204,

B) 542.9;

r) 657,6.

9. Heobxonumo paszdasuthk 400 T pacTBOpa cepHOH KHCIOTH (Maccosas mossa 95%) somoit mo
koHmeHTpauun 19%. CKOJBKO IMA 3TOr0 MOHANOOHMTCS JHTPOB BOOBL H  CKOJIBKO
KHJIOTPaMMOB [IOJYHHTCS PazdaBnennoi KHCJIOTbL

a) 1,6 nu2xr;

0) 1600 mn 1 2000 r;

B) 600 ma1 u 380 r;

r} 0,8 mu 1000 r.

10. Boruucnuts pH pacrsopa, B koTopom konuentpauus [OH ]-uonos (Monw/n) pasua 6,5-107:

a) 7,18;

0) 12,9,

B) -8,82;

r) 8,82.

BapuauTtel TecTOB N0 pazaeny
()Kuc.immwmu0-60ccmmmsume.:lbubte RpoUecchl. 3.ftefcmpaxu.uuuecxue npouecest g
MIEKMPOAHRX. R'()ppr);mx o UL O KOPPO3HI.

TECT 1

. Xumuueckude peaxiliy, NpPOTEKAIIHE ¢ H3IMEHEHHEM CTeNneHH OKUCIeHUs 3NEMEHTOB,
BXOJSIIIUX B COCTAB PCarupyroIINX BEIICCTE, Ha3bIBAKOT.

a) KHHCTHUYCCKHUMIL,

0) CTEXHOMETPUUCCKHUMI,

B) HOHHBIMH,

) OKUCIHTENBHO-BOCCTAHOBHTEBHBIMM,

2. OKUCTHTENL — 3TO ATOM, MOJICKYJIa HIIH HOH, KOTOPBI:

a) YBEIUUHBACT CBOID CTETICHE OKHCICHMS,

0) npuHUMaer NEKTPOHDI;

B) OKHCJISETCH,

r) OTAZET CBOH 3EKTPOHBIL

3. B kakom coeauMHeHUN cTeneHb OKHCAeHUS Mapraiila MakCHMabHa;

a) Mn03;

0) H:MnOs;

B) NaxMnQy;

r) KMnO,.

4. Kakwue cpoiictea B OBP npossnser uoaua-uon (I');

a) TONBKO OKHCIHTENS,

0) HI OKHCIUTEIS, HH BOCCTAHOBHTE]IS,

B) TOJIBKO BOCCTAHOBUTEIIA,

) ¥ OKHCIIHTENS, H BOCCTAHOBUTEJISA.

5. B kakux psnax BelLecTBa MepeyHC/eHbl B IOPsIKe BO3PACTAHUA OKHCIUTENBHBIX CBOHCTB!

a) xaop, Opom, drop;

©0) 6pom, xnop, drop;

B) CcEpa, BOAOPOI, KHCIOPOI;

'} YIJICPOD, a30T, KHCIOPOI.

6. Yxkaxwute cxembl OBP:

a) SiHa + 02 — 8102 + H20;



©) FeO + P — Fe + P20s;
B) KOH + CO; — KHCO;3;
r) H2O — Hz + Oa.
7. YKa)kUTe CXEMBI IPOLIECCOB OKUCICHHS:
a) POs" +2H — HaPOy;
6) NHs — NOg;
) 201" — 03"
r) SO;* — Hy™S,
8. Minsa OBP, nporexatomeit no cxeme
Mg + HNO3; — Mg(NO3), + N2+ H20,
VKQKUTC 3HAUCHHUS CTCICHEH OKHCICHMA 3JICMCHTA OKHCINTENS OO M IIOCHC pPeakuuu (B
BOCCTAHOBIEHHON opme):
a) 0 no v +5 noce;
0) +5 no u +2 nocne;
B) 0 no u +2 nocne;
r) +5 oo u 0 mocne.
9. JAns peakLHH MOMyUCHH OpoMa IpH B3aUMOACHCTBHH IepMaHraHaTa Kalusa 1 OpoMoBoaopoaa
0 CXEME
KMnQ4 + HBr — Brz + MnBr: + KBr + H20
YKaKHTE, CKONMBKO MOJ1b BOCCTAHOBUTENS PACXOAYETCH HA 2 MOb OKHCIHTENS:
a) 16;
0) 10;
B) 1;
r) 8.
10. KoadhduumnenTsr nepen okucaurenem u soccraHosurenem B ypagnennn OBP
P + HCIO; + H:O — Hi:PO4 + HCI:
a)ou9;
0)1luz;
B)S5uo6;
ryous.

TECT 2

1. JIro0as OKMCITHTEIBHO-BOCCTAHOBUTEIIEHAS PCAKIIHS BKIIIOUACT IBA MIPOIIEcca:
a) rHAPOIU3 H JUCCOLMALIHIO,

©) HOHU3ALHIO M JHCCOLMALIHIO,

B) OKMCJIEHHE U BOCCTAHOBJIEHUE;

r) BblJeNeHUe U MOrNQUIEHUE TEMIOTHI,

2. BoccTaHOBHTENE — 3TO aTOM, MOJIEKYIA HIH HOH, KOTOPBII.

a) YBCJIMYHBACT CBOK) CTETICHB OKHCICHHS,

0) npuHUMaer NEKTPOHDI;

B) OKHCJISETCH,

r) OTAZET CBOH 3EKTPOHBIL

3. OrmetsTe GOpMYJbI COENUHEHNTT C OIMHAKOBO CTENEH b OKHCAEHHA a30Ta;
a) MgaNy;

0) NO;

B) NO2;

r) NHs.

4. OrmetsTe GOPMYJbI HOHOR, COMEPIKALIMX ATOMBI CO CTEMEHbIO OKUCIEHHs +4;
a) COs*

6) PO

B) NO3;

r) MnOa.



5. YkamuTe XHMHUYECKHE 3HAKH JJIEMEHTOB C [IEPEMEHHON CTENEeHbI0 OKUCTIEHHUs B COEIHHEHHSAX:
a) C;
0) K;
B) N;
r)F.
6. B rkakux mapax oba Bewecrsa, (GOpPMylibl KOTOPBIX NPUBENEHbl HHIKE, [POSIBISIOT
ABOWCTBEHHBIE OKHCJIHTEBHO-BOCCTAHOBHTENBHBIE CBOHCTBA!
a) KMnOj4 1 SOs;
0) S 1 HNOz;
B) SO; 1 N203;
F) H20 u K2Cr; O
7. Yxaxwute cxembl OBP, B KOTOpBIX BOIA SBNIAETCH OKHCIHTEIIEM:
a) CaO + H20 —;
0) H20 + Cl; — HCI1 + HCIO,
B) K+ Hx0 —;
r) KH + H:0 —;
8. llpu momamaHuyW SKCHACIHON CTPYKKH B CHJIBHO HATPETYI0 KOHICHTPHPOBAHHYIO CCPHYID
KHCJIOTY BO3MOMKEH NpoLece:
a) Fe + H2SO4 — FeSO4 + Hz;
0) Fe + 2H,804 — FeS04 + SO, + 2HL0;
B) Kene3o NacCUBUPYETCA KOHUEHTPUPOBAHHON CEpPHOH KUCIOTOH, NOITOMY peaklus He
IPOHCXOINT,
r) Fe + 6H2804 — Fex(SO4); + 3502 + 6H20.
9. CkoAbKO MOJIb pa3daBneHHod a30THOH KUCIOTLL PACXOLYETCSH MPU OKUCIEHUH 3 MOJIL MEIH N0
cxeme
Cu + HNO3 — Cu(NOs), + NO + H;0:
a) g,
0) 2;
B) 4;
r) 6.
10. Ykaxkure cymmy kosbdunuentos B ypasHenuu OBP, nporekatoeii no cxeme
K1+ KBrO; + HCl — Iz + KBr + KCl + H;0.
KoaddummeHT «1» Takke Cnenyer YUHTHBATE:
a) 18;
0) 26,
B) 24,
r) 13.

TECT 3
1. OKHCIUTENbHO-BOCCTAHOBHTEILHBIMH HA3LIBAIOTCA PEAKUUH, NMPOTEKAIOLWINE:
a) C HM3MEHEeHHEeM CTeleHH OKHUCJIeHHS MNIEMEHTOB, BXONSIHUX B COCTAB Pearupyiownx
BELIECTR;
0) ¢ Bblg/IEHUEM JTHOO NOrOIIEHUEM TEMNOTHI;
B) IO KOHIIA;
r) ¢ u3MeHeHHeM pH cpenbl.
2. Crernenb OKHCIEHHS — 3TO.
a) OTpUUATeNbHBIH JorapuhM KOHLUEHTPALUMH HOHOB OKHCJIHTENIS B PACTBOPE;
0) YCNOBHbIIt 3apsif 3MEMEHTA B COSAMHEHHH, BLIYMCIEHHBIH UCXOA 13 MPEANONOKEHUS, YTO
COEIMHEHHE COCTOMUT TOJIKO U3 HOHOB;
B) UHCJIO, TIOKA3LIBAKOIICE, CO CKOJIBKIMH OTHOBAJCHTHBIMH aTOMAMH MOJKET COCOUHHTHCS
aTOM JAHHOTO DJCMCHTA,



I) YCJAOBHBIH 3apal 3JIeMEHTa B COEIMHEHHH, BBIYHCIEHHbIH CXOAA U3 NPEANONIOKEHHS, HTO
BCE CBA3H B COEUHEHUH — KOBAJIEHTHELIE,
Kakue coenrHeHUs B peakUsaX ¢ APYTHMH BELIECTBAMU NMPOSBAAIOT TOJBKO OKUCIUTENbHbIE
CBOMCTEBA:
a) mepmanranat kamst KMnQOs,
©) auxpomar narpust NazCr207;
B) Homoeogopoa HI;
r) azotHas kuciaota HNOs,
B kakoM psay BeulecTB, QOPMYyJbl KOTOPbIX TNpPHBENEHbI HHXE, CTEMeHb OKHCNEHHS
KHCJIOPOAa BO BCEX COCNMHCHHAX paBHA -2
a) H>0, Ca(OH)z, OF3;
©) NO, SOz, H20z;
B) SO2, H3PO4, FeiOyq,
r) KO,, P,0s, Cl20.
VKa:KUTe XMMHYECKNE 3HAKH 3JIEMEHTOB C MOCTOSHHO CTEMEHBIO OKUCIEHHS B COEHHEHHSAX;
a) C;
0) K;
B) N,
r) F.
Kakyto pob B OKHCIUTENbHO-BOCCTAHOBHTEBHBIX PEAKIHAX UIPAET CYAb(QHA-MOH S
a) TONBKO BOCCTAHOBMUTENE,
0) TONBKO OKHCIIUTCITE;
B) 1 OKHCJIUTENb, H BOCCTAHOBHTCIB;
I) HE NPOSABIAET OKUCIUTENBHO-BOCCTAHOBUTENILHBIX CBOICTB.
B xaxoii peakuuy crerneHb OKUCIEHHS U3MEHSIOT aTOMbl OIHOTO U TOT'O JKe DJIEMEHTA!
a) NHyNO; — N20 + 2H20;
0) 2ZKC10; — 2KCI + 309
B) 3Fe + 20; — Fe304;
r) 2NHs — Nz + 3Hz.
Hns OBP, nporekatoueii no cxeme
MnQO;z + Oz + KOH — Ka2MnQ4 + H20,
VKQKHTE, CKOJIbKO MOJIb BOCCTAHOBUTEII PACXOAYETCA HA 1 MOJIb OKHCIHTCIIA:
a) 1;
0) 2;
B) 4;
r) 10.
Ykaxkute 3HaueHue kospduunenta npu socctanosutene 8 OBP, mpoTexarouieii no cxeme
Caz(PO4); + C + 8i02 — CaSiOz + P + CO:
a) 1;
©) 5;
B) 3;

r)2.

. Ykaxkute cymMmy ko3(d@puuHeHTOB npu ¢opMmynax Bcex BellecTB B ypaBHeHuun OBP,

MPOTEKALLIEH 110 CXeME
H2S + Brz: + H:O — H2S04 + HBr.
Kosdduunent «1» Taxke cneayer y4uTbIBATD!
a) 18;
0) 16,
B) 8;
r) 35.

TECT 4



1. Meroa snekTpoHHOrO Hajanca OCHOBAH HA NPaBMIIE,

a) B TAHHOIT peakiMK YUCTO 3NEKTPOHOB, OTAAHHbBIX BCEMM YaCTHIIAMM BOCCTAHOBUTENEH, BCera
PABHO HUCTY BJIEKTPOHOB, NPHCOETUHEHHBIX BCEMH HaCTHIIAMH OKHCIHTENEH,

0) B JaHHOI PeaKIIH YHCIIO SIIEKTPOHOB B JICBOI H MPABOH YacTAX YPaBHCHHUS BCCTAA ONHHAKOBO,

B) B JAHHOH PEaKIHH YHCIIO JICKTPOHOB, OTAAHHBIX BCEMH YaCTHIIAMH BOCCTAHOBHTENEH, BCerma
PaBHO YHCIY MPOTOHOR, NPHCOSAMHEHHbIX BCEMH YaCTHLAMU OKUCIHTENEH;

r) [pouecc OTHa4yM JJIEKTPOHOB BCerga CONPOBOXKIAETCH BbIICIEHUEM 3SKBHBAJIEHTHOIO
KOMHUYECTRA TEMIOTHI,

2. TIponecc OKUCIEHUs — 3TO NPOLIECC:

a) IPUCOSAHHCHHS ATOMOM, MOJICKYJIOH HTH HOHOM SJICKTPOHOB,

0) oTmaum aTOMOM, MOJICKYJIOH HIIH HOHOM 3JICKTPOHOE;

B) DJIEKTPOHHO-HOHHOIO anaca;

r) epexoaa IeKTPOHOB BO BHELLHIOK Lelb.

3. Vxaxurte cxemsl OBP:

a) Sg — 452;

0) anmasz — rpadur;

B) MnQOs> — MnO4>;

r) H:0z2 — O: + H20.

4. Kakoe coenrHeHHe B peakUyuax C APYrIMH BELLECTBAMH MOKET ObITb TOJIBKO OKHCIUTENEM:

a) ammuaxk NHs;

©0) okcun ceuHua (IV) PbO2;

B) runoxnoput Kamus KCIO;

r) xnopun xenesa (11) FeCl,.

5. Kakue coearHeHust NposBisitOT ABOHCTBEHHbIE OKHUCIIMTENILHO-BOCCTAHOBHTENbHBIE CBONHCTBA!

a) quxpomar kaus KaCraO7;

©) okcun Mapradua (IV) MnOg;

B) cepHHcTan kucnora HaSOs;

r) azoTHas kucnora HNO3.

6. Mexay KakuMH BewecTBamMy He Moxker nporexkats OBP:

a) ceposoaopoa v uogosoaopoa (H2S u HI);

0) cepooaopon u okeun cepblt (IV) (H2S 1 S02);

B) a30THas u cepHast KucaoTe (HNO3 u H2S04);

r) a3oTHas kucaora u cepa (HNO3 u S).

7. Creneny OKHCIEHHs KHUCIOpoaa B MosekyaspuoM kucnopozne (O2), sBome (H20), nepexucu
Bouopoaa (H202) u okcuae gropa (OF2) cooTBETCTBEHHO PABHLI:

a)0,-2, -2 u+l,

0)0,-2,-1u+2;

B)-2,-2, -lu+l,;

r)0,0,-2u-2

8. HOns OBP, nporekaroweii 1o cxeme

Mg + HNO3 — Mg(NO3)2 + NH4NO3z + Hz0,
YKaKHUTE 3HAYEHUs CTeneHeil OKMCIEHHS 3JeMeHTa OKHUCIWTeNs A0 M Toche peakuuu (B
BOCCTAHOBEHHO (hopMe):

a) +4 mo u +5 mocne;

0) +5 mo u +5 mocne;

B) +5 1o u -4 nociJie;

r) +5 10 u -3 nocne.

9. JIns peakiMy MONYYeHHs XJOpa MNPH B3aUMOJEHCTBUU AMOKCHAA MapraHila W COJsHOM
KHUCJIOThI MO CXEME

MnQO; + HCIl — Cl; + MnCl; + H:20,

VKQKUTE, CKOJIBKO MOJIb BOCCTAHOBHTEIS PACKXOAYETCS HA | MOJIE OKHCIIHTEIIS:

a)2;



©) 4;

B) 6;

r) 8.

10. Vxkaxkure cyMmy ko3thpuureHTos nmpu dhopMynax Bcex BewecTs a1 OBP, npoTexaromieit mo

CXEMe
HCl + CrOQ3 — Cl; + CrCl + H20:

a) 14;

0) 17,

B) 25;

)11

TECT S
1. Tpouecc BOCCTAHOBJIEHHS — ITO NPOLECC:
a) MPUCOEHHEHUS ATOMOM, MOJEKYJIOH UIH HOHOM 3JIEKTPOHOB;
©) OTAAYM AaTOMOM, MOJIEKYJIOH U HOHOM 3JIEKTPOHOR;
B) JICKTPOHHO-HOHHOIO DanaHca,
I') IepeXoa JICKTPOHOE BO BHCIIHIOK LICTIE.
2. Kak uzmensieTcs crerneHb OKMCIEHHS DJIEMEHTA NMPH OKHCIIEHHH:
a) NOBLILIAETCS,
0) noHukaeTcs,
B) ocTaercs Oe3 U3MeHeHUs,
') MOKET KaK [TOBBIIIATLCSA, TAK U MOHMKATHC.
3. PasmuuaroT ciaemyrome THIE OKHCITHTEIEHO-BOCCTAHOBHTCIIBHBIX PCAKIIHIT:
a) oOMeHa, pa3noykeHns 1 COeIuHEHN,
©) MOJIEKYJISIPHBIE, HOHHBIE H JJIEKTPOHHBIE,
B) MEXKMOJEKYNAPHBIE, BHYTPUMOJEKYIAPHbIE H AMCTPONOPIMOHUPOBAHMA;
r) stepudpukaluy, HeliTpanu3aluu 1 CaAMOOKHCAEHUA-CAMOBOCCTAHOBIEHHA.
4. Kakue npoueccrl SBISTFOTCA OKHCIUTCIBHO-BOCCTAHOBHTEIBHBIMIL
a) cunres ammuaka: Hy + N2 — NH;z;
0) rainenue uzsectu: CaOQ + H,O — Ca(OH)z;
B) ooxur nuputa: FeSz + Oy — Fe O3 + SO2;
') THAPOJH3 XnopHaa skemesa (111):
FeCl; + H2O —> Fe(OH)Cl; + HC1.
5. Buibepure npoueccsl OKUCIeHHs!
a) Cr(OH): + SOH" — CrO4* +4H0;
0) Cl0y” + 20H — Cl0Os +H20;
B) Zn02* + 2H,0 — Zn*" + 40H;
r) HPO,> + H' — H,POy.
6. AHHOH KaKOH KHCIIOTHI OONAmacT TOMBKO OKHCITHTEIBHEIMH CBOHCTBAMH:
a) azoructoi: NOz;
©) nonosonopoanoi: I
B) a30THO#: NO3;
r) 6pomosoaopoaHoit: Br,
7. CtemeHu OKHCICHHS Xyopa B xnoposogopone HCL, monexkynsapuom xnope Clz, Gepronerosoit
connt KCIO3 u xnoproii kucnore HCIO4 cOOTBETCTBEHHO PaBHEL
a)-1,0,+5u+7,
6) 1,0, +7 u +9,
B)—1, -1, ¥3 u +4,
ry—1,0, -2 u-3.
8. Hnsa OBP, mpotekaroieii o cxeme
Ca + HNO3 — Ca(NO3)2 + N2O + Hz0,



VKQXKUTE 3Ha4eHuA CTerneHeil OKHCIeHHA DJIEMEHTAa OKWUCIWTENS 10 U TIoche peaxkunM (B

BOCCTAHOBEHHO (hopMe):
a) +5 no u +5 nocne;
0) +5 mo u +2 mocne;
B) 0 mo u +2 mocne;
r) +5 go v +1 nocae.

9. Koapduunenrs! nepen okuciurenem u Boccranosurenem s ypasienun OBP:
HI + H:SO4 — T2 + H2S + H:0:

a)2uz;
0)1luz;
B) 1l 6
r)1ud.

10. Vkamure cymmy koddpduunentos npu gopmynax secex sewecrs aias OBP, nporexatoweii o

CXCMEC

Fe + HNO3 — Fe(NOs):; + NO + H0.
KoadduimenT «1» Takke CIeAyeT YUHTHIBATD:

a) 5;
©) 6.
B) 9,
r)7.

4.4 MHOroBapHAHTHBIE PACYETHBIE 321244

Pazaen O0mue 3aK0HOMEPHOCTH XHMHYECKHX NPOLECCOB

TepMoXHUMUA. DNEMEHTbl XHMHUUECKOI TEPMOHHAMHMKHY, XUMHUYECKOE PABHOBECHE.

1. Jmst 3anaHHON XHMHYCCKOH PCAKIIMH BHITTHITATE M3 CIIPABOYHUKA HCOOXOIUMYEO I PACUCTOR

undopmaumio: Adf 20z, $°208, AG°202. (20 Gasnos)

HMcxoaHple JAHHBIE K 320aUaM

ladnuua |

BapuaHT | YpaBHeHHe peakiinn Bapuant | VpaBHeHue peakiiuu

1 250a(r) + 02(r) = 2503(r) 16 H2S(r) + Cla(r) = 2ZHCI1(r) + S(x)

2 CH.(r) + H:O(r) = CO(r) + 3H:(r) 17 2CO(1) = C{rpadur) + CO2Ar)

3 Fe(k) + H:O(r) = FeO(x) + Ha(r) 18 N2(r) + Oafr) = 2NO(T)

4 PC1:(r) + Clo(r) = PCI(r) 19 CI(T) ' LO(r) = CILOH(x) 1 Ha(T)
5 COC1o(r) = CO(r) + Clar) 20 C2Hu(r) + Ha(r) = C2He(r)

6 Fe(x) + COx(r) = FeO(y) + CO(r) 21 COz(r) + Ha(r) = CO(r) + H;O(r)

7 Ha(r) + I(r) = 2HI(r) 22 Na(r) + 3Ha(r) = 2NHs(1)

8 N:0.4(r) = 2NO(r) 23 2H:S(r) + O2(r) = 2H20(r) + 28(x)

9 CO(r) + H:0(r) = COx(r) + Hx(r) 24 Fe203(x) + 3Ha(r) = 2Fe(x) + 3H20(1)
10 MzCO:(x) = MgO(xc) + COAr) 253 CO(T) I 4H(r) = CLL(T) + 21L0(r)
1 CO(r) + Cl(r) = COC Ly(r) 26 2NO(r) + O(r) = ZNOAT)

12 FeO(x) + COr) = Fo() + COx) 27 Clx(r) + 2HI(r) = I(r) + 2UC1(T)

13 2HI(r) = Ha(r) + To(r) 28 CaCOs5(k) = CaO(x) + CO(r)

4 SOL(r) + NOo(r) = SOs(r) + NO(r) | 29 To(x) + HoS(r) = 2HI(r) + S(K)

15 4HC1(r) + Oa(r) = 2Clx(r) + 2H20(r) | 30 MgO(k) + COx(r) = MgCO;3(k)

2. C'-H/ITE[H, YTO CTAHOAPTHDBIC JHTAJILIHA H DHTPOIN WA PEaKUMM HE 3aBUCAT OT TEMIIEPATYPLIL,

paccuutaite AH 295, ArS®205 (20 Bannos)




3. Onpenenure, Kakoil U3 PaKTOPOB, SIHTAILIUH MU HHTPOUUIHBIH, cniocobeTsyer
CaAMONPOH3BONBHOMY MpOTEKaHHIO peakuun. (20 Gannos)

4. PaccuuTaiite 3Hepruto ['ubdca peaknuu ayms cnocobdamu. Ha ocHOBAHMM NOMYUEHHOTO
3HaueHus A(/%20¢ CHAENAATE BLIBOI O BO3MOKHOCTH CAMOIIPOU3BOIBHOIO MPOTEKAHMS MPOIECcca
B NIPsIMOM HAIIPaBJICHHU IIPH CTAHAAPTHBIX COCTOSHUAX BCEX BEIIECCTB, YUACTBYIOIIHX B
peakuunu, u remreparype 298 K. (20 dannog)

5. Paccuuraiite remneparypy, pu KOTOPOH paBHoBepoaTHb 00a Hanpaenenus peakunu. (20
0annos)

DneMeHTH XUMHYeCKOH KMHETHKH. KITHeTHKA reTepOreHHEIX mpoLeccos. Karamus.

1. 3anumnTe KHHETHYECKOE ypaBHEHHE, ONpeaeuTe NOPAL0K JIEMEHTAPHOH OOHOCTOPOHHEH
PeaKLUMK W Pa3MEePHOCTb KOHCTAHTBI ee ckopocti. (25 Gannos)
2. Ucnonb3ys 3Ha4eHus Vo (HavanbHast CKOpPOCTh peakimu npu 77) 1 Coa (HadanbHas
KOHLIEHTPALIMA BEIECTBA A), ONIPENIeNNTe KOHCTAHTY CKOPOCTH M MEePHOA NOJYNpPeBpallieH s
nipu 1.(25 dannor)

Hexoanbie nanupie K 3a1a4am

Tab.nma 2

No Pecaxuus Cor. MOIB/ | 17, °C Vo, MOJIB/TT - | CLHp MOAB/T | K, Af, | 1., °C

BAPHAHTA C kJ1#/MOTH
1. A—B 0.3 10 1.2:107" 0.1 67 -17 69
2. 2A—-B+HCH2D 1.2 41 L A44-1072 02 101 +19 72
3. 3JA—2B 2,4 18 8.3-10° 0.4 72 -12 89
4. 2A—B+2C 0.8 32 6.32:107 0.1 138 +22 78
3. A—B+2C+D 1.9 12 4.56-10-3 0.6 231 -31 93
6. 2A—B 1,3 16 221-107 0,3 83 +17 87
7. A—B+2C+D 2.1 9 4.62-107 0.7 103 -33 606
8. 3A—B+C 0.6 3 3.02-10-3 0.02 236 +24 91
9. A—B+C+2D 1,5 43 3.75-10°%° 0.9 94 -14 95
10, 3A—B 0,9 26 2.11-10° 0,1 58 +32 80
11. A—B+C+2D 2.0 52 1,410 0.8 102 -22 94
12. 2A—IBAC 0,7 4 9810 0.3 197 +13 73
13. A—2B 2.8 29 3.88-107° 0.9 97 =27 85
14. 3JA—B+C+D 1.4 12 8.23-107° 0,06 278 +22 92
15. 2A—B+C 2.6 3 1.22-107 0.5 147 -37 68

3. Mcnonb3ys 3Ha4eHne 3HePruy akTHBaUKK peakuny Iy, onpenenyure npenskcrnoHeH UHabHbIH
MHOXKUTENb B ypaBHeHHH AppeHunyca. Bo ckonbko pa3z n3MeHHUTCS CKOPOCTE PeakLHy MpH
MOBBILUIEHUH UK MOHWKEHHH 3HePTUM aKTHBAaLMU HA Beauuuny AE, npu 77 Cnenaiite BbiBOA
O BJIMAHMM YHEPrHH AKTUBALMH HA BEJMHYHHY CKOPOCTH peakiuu, (25 dannor)

4. OnpenenuTe KOHCTAHTY CKOpOCTH peakiuy npu T2 Paccunrtalite, BO CKOIBKO pa3 H3MEHUTCS
HauaIbHAas CKOPOCTDb PEaKIHH IIPH [TOBHIICHUH TeMIepaTyphl oT {; 1o 7:. Caenaiite BHIBOZ O
BJIMSIHUHM TEMIEPATYPLI HA BEJIMYMHY CKOPOCTH peakuuu. (25 6anios)

Pazaen PacTeopel. Peakuuu B BOAHBIX PACTBOPAX

|. U3 ueTnipex BeiecTs (cTonduk! 1-4) Balero BapHaHTa BHIOEPUTE CHILHBIE W Cladble
BJICKTPONIHUTEL M COCTABLTC YPaBHCHHUEC AUCCOLHALNH WX B BOOHOM pactsope. Halite
OTIPEICICHUE CHIIBHBIX M CIa0BIX 3ICKTPOINTOB. (15 Gannos)

2. B cronfue la qaHbl MOISPHbBIE KOHLEHTPALKH U5 PACTBOPOB JJIEKTPOJIUTOR W3 cronbua 1.
3Has MOJIIPHYIO KOHUEHTPALHIO CBOErO PacTBOPA, ONPEAEINTE MOJIAPHYIO KOHLUEHTPALHIO
SKBHBANEHTA, MOJISIEHOCTh, MOJIAPHYIO 0K, MacCOBYIO AOMK BELIECTBA U TUTP PacTBOpA,
MpUHUMas €ro MIIOTHOCTL PABHOM eanHuLe, PaccuuTtaliTe Maccy 3AeKTPOIUTA, HEOOXOAUMYH)
i ipuroToeyeHus 600 MI pacTBOpa ¢ MOJISIPHON KOHLIGHTpauneii ctondua la, mpuHUMast €ro
IJIOTHOCTE paBHOI eguHHNE. (20 dannos)




3. Paccunraiite pH pacTBOpoB 21eKTpoanToB U3 cTosduoB | v 2 15 COOTBETCTBYIOUINX
KOHLEHTPALMi, MpUBEACHHBIX B cToNOUax la u 2a. J[na pacTRopa CHJBHOIQ 3AeKTPONUTa
ONPeASIUTE HOHHYIO CHIY PACTBOPA U dKTHBHOCTL KATUOHOR M aHHOHOR. [l pacTeopa cnadoro
BIIEKTPONATA PACCUNTANTE CTENCHD AMCCOLHMALIHN IO CTPOTOH 1 MPUOMILKCHHOM (hopMyIie
OcTBanbaa 1 crenaifTe BEIBO IO IMOMYUCHHBIM 3HaUCHUAM. HamunTe BeIpakeHHe A7
KOHCTaHT JuccoUHanny cnadoro NeKTposinTa 1o BCeM BO3MOIKHbBIM CTYIEHSM U naire
onpegenenye KOHCTaHTLI auccoupaund. (20 Gannos)

{abiuna 3

Nt gapnanra Haumenopanue semecria Kouugnrpanns gemgcrsa
1 2 3 4 1a 2a 3a 4a
1 CsOH H:C:0, 880, Naz5cOs 0,002 0,01 5-10° 0,03
2 HBr HOBr PbBr- Na:BO; 0,02 0,04 5-10° 0,02
3 Sr(OH)- H+BOx Ag-C:0;4 K-S 0,003 0,02 5:10° 0.04
4 RbOH CH;COOH Pbl: Pb(NO3)a 0,004 0.08 5-107 0,06
3 Ca(OH). HCOOH PbCl; AL(S04)s 0001 0,06 5-10° 0,02
6 H.50; NH4OH BaCrQ,4 NaNQO» 0.08 0,08 5-10° 0.03
7 LiOH H:PO. Cas(PO,), | HCOOLI 0,005 0.02 5-10° 0,009
8 HI H.50, CaCOa Na28§10s 0,003 0,01 5-10° 0,07
9 Ba(OH)-~ HCN CaS04 K-~S80; 0,008 0.005 5-10° 0.08
10 HC10,4 NH,OH MgCOs | (NH):504 0,005 0.07 5-107 0,05
11 HC1 H:Sc¢ Ag-SO, Na=COs 0,002 0,002 5-10° 0,04
12 NaOH H-:5i0; BaS0. FeCla 0,004 0.008 [-10° 0.03
13 KOH HNO- Ag-CrO, | Ba(NO:): 0,006 0.02 1-10® 0,05
14 HNO: HAIQO- S0 KNQO: 0,002 0,007 1-10° 0,02
15 HCIO, HOCI CoS Ca(NO-)- 0.03 0.009 [-10% 0.02
16 HCI H-COs3 ApiPOy Na-S 0,04 0.02 1-10® 0,03
17 Sr(OH):z H:ScO; nS AlCIs 0,005 0,007 1-10° 0,04
18 HI HF CaF- K~COx 0.03 0.04 [-10° 0.03
19 KOH H-S BaCO; NH,(1 0,07 0.01 1-10® 0,06
20 Ba(OH), H:PO. PbSO; CrCls 0,007 0.06 110+ 0,08
21 CsQH H.50, Ag-8S0; ZnCl, 0005 0,06 1-10 0,03
22 Ca(OH): HCN Ag-S NiSO4 0,001 0.006 10 0.09
23 H:50;4 HAIO: Cds NaCl 0,006 0,008 210" 0,08
24 HBr HNO; Pbl- AL(SO4)s 0,02 0,07 2-10+ 0,03
25 RbOH HF AgCl (NH4)-804 0,007 0.02 2107 0,009
26 NaOH HOCI S804 Nua-SOs3 0,009 0,007 2-10° 0,005
27 LiOH H;BOs Agl CuSO4 0,006 0,02 7-10° 0,09
28 HCIO, H:TeOs Caz(PO.)- K-S¢ 0,002 0.003 7-10" 0,008
29 HC10,4 H:Te AgBr Na-Te 0,007 0,006 410" 0,06
30 HNQO3 NHOH Pb(Cl: KCN 0.04 0,009 5-10 0,07

4. B crondue 3 Tabauibl 3 npuseaeHbl MANOpacTBOPUMBbIE 31eKTponThl. Hanumure
BBIPAKCHHE 171 IPOM3BECACHUS pacTBOPUMOCTH (11P) 31meKTpomTa CBOCTO BapHaHTa.

Omnpenenure, MOXKHO JIH OPUTOTOBHUTE PACTBOP STOTO JICKTPOINTA MOJIIPHOH KOHLICHTPALIHIL,
ykazanHo# B crondue 3a. Quenure, B kakoM o0beMe BOAbl MOWHO PACTBOPHUTE S I' JAHHOTO

manopacTsopumoro gewecrsa. (15 danios)
5. Hanuiuute ypaBHeHUe THAPOAU3A CONMU, AaHHOI B cToAOLE 4, NO BCEM BO3MOKHBIM CTYTIEHAM

M BBIPAKEHHE /IS KOHCTAHT FUAPON3a MO 3THM cTyneHam. QuenuTe (IpH Haauuuu

HCOOXOANMBIX TAONMYHBIX NAHHBIX ) 3HAUCHHS KOHCTAHT THAPONIN3A A/ OTACIBHBIX CTaIHi.
CaenafiTe BEIBOI IO TOIYMCHHBIM 3HaUeHUSIM. (15 6amnos)
6. Paccuuraiire pH pacrBopa conn n3 crondua 4 nis KOHUEHTpauuu nu3 crondua 4a, yuurbisas

TOJNBKO

I-t0  crynens

THAPOJIM3A.

VKaxuTe peakuuio cpeabl

pacrsopa.

(kavecTReHHO), kak Dyaet usmenarbes pH pacteopa npu HarperaHuu. (15 Gannos)

Onpenenure



4.5, IK3aMEHAUMOHHbIC MATEPHAJTBI IN1S1 MPOMEKYTOUHOH ATTECTALUM (IK3AMEH)
JAns  OUEHKHM 3HaHWi, YMCHHN, HaBBLIKOB M (MJIM) ONBITA JAEATCIBHOCTH,

XAPAKTCPU3VIOIIMX 3Tanel GOPMHPOBAHHST KOMIICTCHIMHA B MPOLICCCE OCBOCHUS OMCLHHIUTHHEL
b1.0.15 Heopranuueckas XUMHsI, IIPOBOIUTCS MPOMEKYTOUHAs aTTOCTAINS B BHAC U 3K3aMCHA
(1 cemecTp).

)

O 0 o

10.
. ®Dasosri¢ paBHOBecHs. |lpuMeneHue npaeuna a3z 1'ubGca k qrarpaMMam COCTOSIHHUS OIHO U

12,
13.
14.
15.

17.
18.

19,
20,

21

22
23.

24,
25.

26.

27,

4.5.1 Marepuainl 18 NOATOTOBKH K JK3AMEHY

Bonpocel k 3k3aMeHy
OCHOBHDIE CTEXHOMETPHYECKHE 3aKOHbl XHMUM. Pacuerel no xumuueckum (Gopmynam H
YPaBHEHHAM,
Monens atoma ¢ no3unued KBaHTOROH MexaHukH, KBaHTOBRbIE YMCIA M aTOMHbIe OpOMTANH.
DNCKTPOHHLIC KOHPUTYPALIHE aTOMOB.
Ilepuoauueckuii 3akoH W nepuoanucckas cuctema M. Menacneepa. IleproguiHOCTE
CBOHCTB H X COEAMHEHNI.
Xumuueckas CBsi3b, €€ NPUPOIA H XAPAKTEPHCTHKH: 1J1HHA, IHEPIrHs, BAEHTHBIH Yrol.
KoBaneHTHast ¢BA3b M MeTOAbl €€ onucaHus. MexaHH3Mbl O0Opa30BaHUA W Pa3pbliBbl
KOBaneHTHOIt c¢BA3M. CROICTRa KOBANMEHTHON CBA3M: HACHIAEMOCTb, HaNpaBIEHHOCTb,
noyspu3yeMocTs. ['mOpmamsanust aToMHbBIX opOHTaNeH M MPOCTPAHCTBEHHOC CTPOCHIE
aTOMOB H HOHOB.
Hounas cesi3p. QcobenHocTy CTPYKTYPb] H CBOHCTBA HOHHBIX COEIMHEHMI.
MeTtannnyueckas CBs3b.
MeskmonexkyIsapHble B3aUMOdeHCTBHUA (OPUEHTALMOHHBIE, HHAYKUHOHHBIE, THCNEPCHOHHbIE).
BoaopoaHas ceask. Bausnue BOAOPORHON CBA3M Ha (pU3MYECKME CBOMCTBA BEILECTB C
MOJEKYJIAPHON CTPYKTYPOH.
Beutectsa B pa3snuuHBIX (a30BbIX COCTOAHUAX. Pa30BBIC paBHOBECHS U ()a30BbIC IICPEXOIbL

ABYX KOMIIOHEHTHBIX CHCTEM.

CrtpoeHnne u TUnbI TREpABIX Ten. KpucTannuueckas CTpyKTYpa TREpPALIX Tell.

Mertannel. 11o1ynpoBOAHUKH, CBEPXIIPOBOIHHKH.

Teepasie 3MeKTPOaUTE. JKHUOKHE KPUCTALIBL

OCHOBHDBIE [OHSTHS XHMHYECKOH TEPMOLHHAMHMKH (CHCTEMBI, MapaMeTpol, NPOLECCH,
$yuxkuMn cocTosIHUA).

. BHyTpeHHss1 2Heprua M €€ M3MEHeHWs MpH XUMHUYeCcKHX mnperpaitleHusx, IlepBoe Hauano

TepMoaAnHaMukU. CTaHAAPTHAA TenaoTa 00pa3oBaHus BellecTB. TemnoThl CropaHus.
Ontponusa. CraHmapTHas 3HTponusa. VW3MCHEHHA 3HTPONIHMH B XHMHUYCCKUX PCAKIHSX.
[lonATHE O CAMOIPOH3BOILHEIX IPOLICCCAX.

Xumydeckne CreacTBHs 3aKOHOB TePMOOMHAMUKH (YPaBHEHHs H30TepMbl,  n300apbl,
H30XOPbI).

Oueprusa 'nb6ca n I'eabMrosibLia M HANPABAEHHOCTE XUMHUYECKHX peakLnii.

Xumudeckoe paBHobecue. TepMoaHHAMHYECKHET MOAXOA, KHHETHUECKUE MOAXOA.

. 3aK0H OeHCTBYIOLINX MAacC IJIs1 PABHOBECHBIX MPOLECCoB. PasnmuyHbBIe cOCcOOBI BRIpasKEHUS

KOHCTAHTbI PABHOBCCHIL

Cwmeuienne XHMIIeCKOro PABHOBECHS.

XumMyU4ecKkass KHHETHKA. CKOPOCTb XHMHUYECKHX PEaKUHil, BAUsHuE pasnuaHeiX GakTopos Ha
CKOPOCTh XMMHUYECKHX PeaKLMi,

MopAsoK 1 MONEKYAAPHOCTD PEAKLMI,

Teopns axkTHBMPOBAHHOIO KOMIIIEKCA. JHCPIHs aKTHBALUH. YpaBHCHHE AppeHHyca.
DHepreTUydecKas IHarpaMma peakiiy.

Karanuz w karanuzaropel (xiaccuduxaunss v mexaHusm zeiictsus).  OcobenHocTH
KATANUTHYECKUX PEAKLHI.

Oco0eHHOCTH KMHETHKH ra30thazHbiX, KHAKODA3HbIX H TRepAODA3HbIX Peakiluii,



28.

29,
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40.

41.

42,

43

46.
47.
48.
49.
50,
51
52.

53

58

OcHoBHblE XapaKTEPUCTHKHY AUCIIEPCHBLIX CHCTEM M MX khaccudpukaums. TepMonuHamMMKa
NPOLECCE PACTBOPEHUA.

PacTROPUMOCTB Ta30B, KMAKOCTEH, TREPAbIX BELIECTB. 3aBUCHMOCTh PACTBOPHUMOCTH OT
TEMIEPAaTyYPHL U NaBICHHUS.

. KonnmuratueHeie cBolicTBa pasOaBICHHEIX pPacTBOPOB HEIICKTPOIMTOB. lloHimbKeHMe

TEMIEPATYPhI 3aMEP3aHHA M MOBLILIEHHE TEMNEPAaTypPbl KHMIEHWA DPACTBOPOB KaK CNEACTBHE
MOHMIKEHWS JaBJIEHMA 1napa pacrsoputens nan pacrsopom. Ocmoc.  Ponn ocMoca M
OCMOTHYECKOTQ JIABJIEHHA.

1. BJ'IEKTPOJ'IHTHI{GCK&H AUCCOLNALIHA, Crenens 3J'IeKTpO.J'JI/ITl/I‘{eCKOf1 ANCCOLHUALIMH.

H3oToHnueckit ko3 puureHT. CHIBHBIC H CIa0bIe 3ICKTPOIHTHI.

. OcobeHHOCTH PAaCTBOPOE CNAa0BIX 3ACKTPOIUTOR. KOHCTaHTA JUCCOLMALIHH.
. [Iporonurnueckas teopus bpencrena v Jloypu.
. Ocobentoct pacTBOPOB CHIBLHBIX WIEKTPOIUTOB. AKTHBHOCTEL HOHOB. Vownas cuna

pacTBopa.

. Huccounaums soasl. Honnoe npoussoaHoe soas! (pH, pOH). Cnocobst onpeaenenus pH

PacTBOPOB.

6. IlporonuTryueckre papHOBECH. | Haponus conel.
7. Bydepuvle pacTBopel: kiaccuuranus, MEXaHU3M NeiCTBUS.
. [IpousBenenne pacTBOPUMOCTH MallOPACTBOPHMBIX CHJIbHBIX JJIEKTPONIHTOB. Y CIIOBHSA

00pasoBaHHA 1 PACTBOPEHHA OCATKA.

. OKHMCAUTENBHO-BOCCTAHORHTE I LHBIE PEaK. q)aKTOpbl, BIHAKIIHE Ha MPOTCKAHUE

OKUCIHTEIBHO-BOCCTAHOBUTENBHBIX NIPOLIECCOB.

CraHzapTHBIC 53NCKTPOAHBIC NOTCHIMATBI H 3JCKTPOABIUKYINAS CHJIA TalbBaHHICCKOIO
sneMeHTa.

[MoreHunansl  OKHCIHTENbHO-BOCCTAHOBUTENBHBIX  (PENOKC)  3NeKTponoBs.  YpasHeHue
HepHcra.

Hanpagnenue npoTekaHHa OKMCAUTENbHO-BOCCTAHOBUTE/bHBIX MPOLIECCOB.

. DNEKTPONH3 PACTBOPOE H PACIUIABOB.
44.
45,

XUMH4ecKas U 3NIEKTPOXHMHUECKAs KOPPO3UsL.

Jamura MeTanoB OT KOppo3uH. MeToabl 3alUThl METAMIOB OT KOPPO3HH. MHiKeHepHble
cTpaTerdd DOpLOB! ¢ KOPPO3UeEil.

KommnekcHeie coeauacHua. [lonvyacaue. HoMenknatypa. Mzomeprs.
KommaekcooOpasopanne B pacTeopax. KoHCTaHTa HECTOHKOCTH H KOHCTAHTA VCTOHYHBOCTH.
Xumudeckas CBsA3b B KOMIUIEKCHBIX coequnennsx (meron BC, TKIT).

Xumusa p-HemeTauios. [IpumMeHeHHe, TOKCHKONOTHS.

O01as xapakrepuctuka snemeHToR VII-A rpynnel. [TpuMeHeHue, TOKCHKOIOTHA,

TanoreHsr u nx coenuHenus. IlpruMeHeHne, TOKCHKONMOTHS,

O0b1mas xapakrepucTuka 3aeMeHTOR VI-A rpymme! IlpiMeHeHUE, TOKCHKONIOTHIL

. Kucaopon, cepa, cencH u ux coeauneHus. LlpruMeHeHne, TOKCHKOIOTHS.
54.
55.
56.
57.

O0was xapakrepucruka aneMeHToB V-A rpynnst. [Ipumenenne, TOKCHKOIOTHS.
A30T 1 ero coearHenus. [IpuMeHeHHe, TOKCHKOJIOTHS.

®dochop n ero coenrHerus. TIpuMeHeHne, TOKCHKOIOTHS,

O01an xapakrepuctuka snemeHToB ITV-A rpynnel, [TpuMeHeHne, TOKCUKONOTHS,

. CunukaTsl 1 amoMociaukaTel. CTekto. CUTTANIEL LIEMEHT, KepaMuka, (apdop.
59.
60.
61.
62.
63,
64.

O0b1as xapakrepuctuka >aeMeHTOR 11-A rpynmner. [IpuMeHeHHE, TOKCHKOIOIHSL.

Bop u ero coennuenns. [IpuMeHeHne, TOKCHKOJIOIHA.

MeTasnel: 00LLas XapaKTepucTHKA, CIIABbl, METOAbL MOJIYYEHHs.

Xumus s-Metannos. [[pumenenne, TOKCUKOMOTHS.

Xumua p-metanios, [IpyuMeHenne, TOKCUKOMOTHS,

OOwas xapakTepHCTHKA IEPEXOAHBIX METaNNoB M UX cocxuHeHwil. IlpuMmcHeHne,
TOKCHKOJIOTHSL.



65.

66,

67.
68.
69.
70,

Xumus d-anemenror I-11 rpynn nepuoanyeckoii cucremst [ M. Menneneesa. [1pumenenne,
TOKCHKOJIOTHSL,

Xumua 3d-snementor VI - VIII rpynn nepuoanyeckoi cuctemel. I[lpumeHenue,
TOKCUKOJIOTHSL.
Xumust 1 Ha"HoTexHogoruH. OO0IHe 3a1a4 HaHOTEXHOIOTHH.

O0was xapakrepucTuka HaHocHeTeM. OCHOBHbIE NOHSITHS.
Hanomarepuans! v MeTObI MX [10Jy4eHus. PeakunoHHas crnocobHOCTE HAHOMATEPHANOB.
IMepcnexTHBbI pa3BUTHA HAHOTEXHOJOTHH,

Tunbl IK3AMEHAUHOHHBIX 32J24.
XHMHUYECKAS TEPMOTHHAMHKA

Pacuer cTaHnapTHOH SHTANBMUM PEAKLIMM MO CTAHJAAPTHBIM 3HTANbNMUAM 00pa30BaHUA
BELI[ECTB.

Pacuer crangapTHOHN SHTANBINH PEAKLHH MO CTAHOAPTHBIM 3HTAIBIIHAM CTOPAHHUS BEIICCTB.
Pacuer cranmaptHOil 3Hepruu [ mOOca peakuny Mo BEIMYMHAM CTAHAAPTHOIl 3HTANIBIHU U
CTAHAAPTHOH SHTPOIHH PEAKUHH. AHAIHN3 IHTPONMHHOIO U SHTANBNUHHOIO (aKkTopPOB.
Pacuer Temneparypbl paBHOBEPOATHOIO NPOTEKAHUSA PAMOIO 1 00PaTHOIO MPOLECCOB.
Pacuer KOHCTaHTBI PABHOBECHA NO W3MEHEHHIO CTaHAAPTHOM 3Heprun I'ndbca peakimm,

XumMuyeckas KHHETHKA.

(¥¥)

Pacuer BpeMeHW M KOHCTAHTBl CKOPOCTH peakiMu Tpu  BTOPOH TeMmnepatype ¢
MCTIONB30BAHUEM SHEPrHMHM  AKTURALMH W KHHETHYECKHMX TapamMeTpoB MpH  MepROi
TEMIIEPaType.

Pacuer 3Heprun akTHBALHMH IO KHHETHYCCKHM AAHHBIM IIPH Pa3HBIX TEMIEpaTypax

Pacuer sHepruu akTHBaLMH M0 TEMIIEPATYPHOMY KOIPPULHMEHTY CKOPOCTH PeakuHH.

Pacrsopsl. [lpoTrosinTryeckoe paBHOBecHe H IIPOLECCHI

2
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Pacuer koHuenTpauuii pacTBOpPOB (MaccoBOWH  JOJIM, MOJBHOW  HONH, MOJAPHON
KOHUEHTPALNH, MOJISIPHOH KOHLEHTPALHH DYKBHBAIEHTA, MOJISIILHOCTD).

Pacuersl, cBsi3aHHbIE ¢ MPUIOTOBJIEHHEM pPACTBOPOB (€ YYETOM pasiudHbIX CIOCOO0B
BBIpPAKEHHA COCTaBa PACTBOPOB).

Pacuer pacTBOPOB CHIIBHBIX 3JICKTPOIHTOB.

Pacuer pacTBOpOB C1aOBIX PIEKTPOIHTOB.

Pacuer pacTBOPOB NPOTONHTOB, MOJYYEHHBIX CMELIEHUEM PACTBOPOB OIHOIO H TOIO Ke
BELLECTBA.

Pacuer pacTBOPOB MPOTOAUTOB, MOJYHEHHBIX CMELIEHHUEM PACTBOPOB PA3HBIX BEIIECTR,
Pacuer pacTBOpPOB rHAPOMHIUPYIOLIMXCSA CONEH,

Pacuer OydrepHBIX pacTBOPOB.

PaBHOBeCHA B pacTBOpaxX KOMIUICKCHBIX COCIHHEHN. PacuyeT KOHLCHTpali HOHOB METAJLIIOB
MO 3HAYEHHSM KOHCTAHT HECTOHKOCTH KOMIUJIEKCHBIX HOHOB.

I'eTeporeHHble pABHOBECHS H NPOLECCHI

Pacuer Maccbl MamopacTBOPUMOTO BCLIECTBA, HAXONAMICTOCS B HACHILIEHHOM PacTBOPE
OTpeaCEHHOTO 00BEMA.

Pacuer KOHLleHTpaL[I/II/I MaﬂOpaCTBOp]/IMOFO BElIEeCTBa, HaAxXoAAWErocs B HACBILWWEHHOM
PacTBOPe W3BECTHOIO 0ObeEMa.

Pacuer Macchl MaJIOPACTBOPHMOTO BEIIECTRE, HAXOASAIIErOCA B PACTBOPE M3BECTHOTO 0ObeMa



Mok

o

B NMPUCYTCTBUH OOHOUMEHHOIO HOHA.

Pacuer mMacchl BelllecTBa, HEOOXOAUMOTO NS BHIMAAEHU OCA/1Ka,

BrisicHeHHe BO3MOKHOCTU BHINAAEHUA OCAIKa.

Pacuer pacTBOPHMMOCTH MAJOPACTBOPUMOIO BECIICCTBA, HAXOMAIICTOCA B HACHIIICHHOM
PacTBOPEC U3BCCTHON KOHLICHTPALINH.

Penokc-paBHOBECHSI H PETOKC-MPOLIECCHI

. Pacuer 371eKTPOAHONO NOTEHUMANA B YCIOBHAX, OTAHYHBIX OT CTAHAaPTHOTO.

2. Pacuer cTaHAapTHOIO 3JICKTPOIHOTO MOTCHIHANA IO M3BECTHBIM 3HaucHHAM JHC u

BICKTPOIHOIO MOTCHUIKATA APYTOrO BJICKTPOIA.

Onpenenenue HanpaBiIeHHs PeIOKC-NPOLECca B CTAHAAPTHOM COCTOSIHUM M COCTOSHHH,

OTJIHYAOLIeMCH OT CTAHIAPTHOIO.

4. OnpeneneHue rayOUHbI NMPOTEKAHUA PEAOKC-NPOLECCd ANMS CTAHAAPTHOTO COCTOAHMS,
Pacuer KOHCTaHTHI PABHORECHA PEIOKC-MpoLecca.

(¥¥)

CBoHCTBA J1EMEHTOB H HX BAKHEHIIHX COeAHHEHHH B COOTBETCTBHH ¢ IMOIOKEHHEeM
3JICMEHTOB B MEPHOTHYECKOH CHCTEME, CIEAYET PACCMATPHBATE MO CACAYVIOMEMY MJIAHY:

(¥¥)

DieMermst — Mermi. 1ol
TTonoskeHHe 31€MEHTOB B MEPHOAHYECKOH CHCTEME. DNEeKTPOHHbIe KOHPHUTYpallMH aTOMOB.
Hx ocobernocT. LIposBisieMbIe CTETICHH OKHUCICHUS (TPUMEPBI), KOOPAHHALIMOHHBIC YHCTIA
(mpumeper). M3MeHCHIE aTOMHBIX M HOHHBIX PAIHYCOB, MTOTCHIHAIOB HOHH3AIHH.
H3menenue MeTauiHyeCKOH aKTHBHOCTH NPOCTLIX BEWECTB B NOArPyne (IpUMepDI).
M3meHenne yCTOHYHMBOCTH COEAMHEHMH C BBICLIEH CTENeHbI) OKHCJIEHUS B IMOATpyIne.
HM3MeHeHne  KUCHOTHO-OCHOBHBIX  CBOHCTB M OKHUCIMTENbHO-BOCCTAHOBUTENLHON
CnOCOOHOCTH COeMHEHUH A

a) SJIEMCHTOB B OJMHAKOBBIX CTCIICHIX OKHCIICHHS,
©) OOHOTO BNeMeHTa C Pa3HBIMH CTeneHstMu okucherus. [pumepel.
4. DKONOrHs N TOKCHKOJOMUS 3JIEMEHTOR H HX COEIMHEHHI,

)

DaeMenmst HeMemarInt:

TlomoxeHIC 3MEMEHTOB B MEPHOOUYECKOH CHCTEME. DIICKTPOHHBIC KOH(PHUIVPALIHH aTOMOB.
H3menenue arOMHbBIX H HOHHBIX PAIUYCOB, MOTEHUUANIOB UOHM3AUUH, CPOICTBA K DJIEKTPOHY,
wexTpoorpuuaressiocty. [posensemple crenenu okucienus (Mpumepst).

CTpoeHue MpOCThIX BELIECTR., 3aKOHOMEPHOCTH B M3MEHEHHH XUMHYECKMX W (PU3MYeCKUX
CBOMICTR B MOACPYNNE,

CTpoeHHE COCOIUHCHHH ¢ BOOOPOIOM. 3aKOHOMCPHOCTH B XUMHYCCKHX {BOCCTAHOBUTCIILHBIX
U KHCJIOTHBIX {OCHOBHEBIX) U (PH3HYCCKUX CBOMCTE B MTOATPVIIIIC.

H3menenue ycTOHYMBOCTH COEOHHEHWH C BbICLIEH CTENeHbI0 OKHUCIEHHS B MOATPYIIIE.
M3meHenne  KHUCIOTHO-OCHOBHBIX — CBOHCTB M OKHUCJHMTENbHO-BOCCTAHOBHTEIBHOH
CMOCOOHOCTH COEMHEH NI,

DKOAOrUA U TOKCHKOJOTHA 3JIEMEHTOB H UX COEIMHEHN,



Ilpumep IK3aMeHALITHOHHOTO GniteTa:

OTBOY BO «KybdaHckuii rocyAapcTBEHHBIH YHHBEPCHTET»
Kadenpa obiueii, HeopraHu4deckoi XuMuK 1 HH(OPMAIIHOHHO-BBITUCTHTCIBHBIX
TEXHOJIOTHI B XHMUH
Hanpasaenue noaroroeku 27.03.01 Cranaapruzauuns 1 MeTpoJIOrHs
Hucunnnnya «Heopranuueckas xumus»

SK3AMEHATIMOHHBIN BUIET Ne |

I. Dueprua T'ubdca u Tenbmronsua. Kputepun HanpaBA€HHOCTH CaMOTPOM3BOMBHOIO
rpouecca.

2. Xumus 3d-3nemenTor VI - VI rpynn nepuoguyeckoil CHCTEMBL

Boiuncnure pH pacrsopa, nony4eHHOro cMeweHueM paBHbIX OOBLEMOB pPacTBOPOB

- MOJIL MO
a30THOM KucnoTH {¢=0,15 T) U THApOKCcHAa HaTpus (¢=0,2 ).

(¥¥)

b

Kpurepnun oueHuBAHHA pe3yabTaTOB 00y4eHMs.

- KPUTEPHI OLEHHUBAHUS MEPONPUATHH TEKYLLErO KOHTPOJIA YCIEBAEMOCTH
- KPUTEPHH OLEHUBAHHSA MEPONPUATHH TEKYLIETO KOHTPOJIA YCIIEBAEMOCTH

Hauvenosanme. ]
[MTokasaTerm VCIEOIHOTO BEOIOMHEHHA OTHUSTA, A TAHIA
00O 3HAMCHIE .
- 1a00paTopHas padoTa BLIMOMHCHA B MOMHOM 00BCMC C COOMIOACHHCM HCOOXOAMMOH
TOCTEAOBATCTRHOCTH ACHCTBII H MPABH TEXHHEH OC30MACHOCTH.
NaGoDaToDHas - no naboparopHoil paboTCc OPCACTABICH OTHCT, COACPKALIMA HCODXOAMMBIC
o pgéorg HASTACHUS M BLIBOALI, OQOPMACHHLIE B  COOTBCTCTEHH ¢ YCTHHOBJACHHBLIMU

TPEOOBARHAMHE.

- npu 3amure 1a00pATOPHOH PadoTHl MOKA3AHO CBODOIHOC BIAACHHC MATCPHAIOM H
JAHBI PABHIIBHBIC OTBCTBI HC MCHCC ICM HA 50%6 33 JAHHBIX BOTIPOCOB

- JaJAYH JOJDKHBI OBITE NMPABHIBHO PEINCHEI, AKKYPATHO O(MOPMICHBL C IIOJIPOOHBIM
OIMMCAHHCM X0JA PCLUCHHS M PACUCTHBIX (POPMYIT B ODLICM BHAC C YKA3AHHCM CAHHHLL
PacueTHbIe 30T4HHA | y3MepCHHS BCCX BCIHYAH. TTOHHMAHHMC CTYACHTOB M3Y4ACMOr0 MATCPHATA, CBA3AHHOTO
€ PCILCHUCM 3a734K (C¥MMA Janaoe > 50)

- CTVACHT BOCNPOH3IBOINT QOCHOBHBLIC MNOHATHA, BLIABIACT B3dHMOCBSI3H,
OHpOC. TCCT K.'l'dCCl/[(l)l'lLll'lp_\_‘CT H AHANH3HPYCT, OPHUMCHIICT Hid TNPAKTHKC l'[pOi"l,ElCHHb[i"l MATCpHAT.
[MoJHBIC OTBCTBI HY HE MCHCC UeM 50 % BONPOCOR

KputepusaMn OLEHKH IPe3eHTAHH COMPOBOXKIANINX MPEACTaBIeHHE pedepaTor I
MHIABUAVANBHEIX 3aJaHUf SBJDIOTCS CTPYKTYpa IpeseHTanny (chopMymHpoOBaHO LT,
uHpoOpMaHa H3NOIKEHa IOJTHO M UYETKO, WUIOCTPALHH VCHIHBAKT 3(P(eKT BOCIpHATHA
TEKCTOBOMH HaCTH MH(OPMALMH, CACTAHb BEIBOALL), O(OPMICHHC TIPE3CHTALINH (COMHEBIH CTHIb
oopmieHns, $OH COUETACTCS ¢ TEKCTOM U rpadukof, Bce mapaMeTprl mpuHpTa XOpOIIo
noao0paHel, KIFOUEBbIE CIIOBA B TEKCTE BhiueneHbl), dQdext npesenraunn (odLuee BrieyarieHme
OT MPOCMOTPA NPE3eHTALHH)




- KPUTEPHI OLUEHUBAHUS NPH NPOBEASHUH IPOMEKYTOUHON aTTecTaunn

Ouenka

I{puTepuu OUHEHHBAHHS 110 IRFAMEHY

BeICOKHHA YPOBCHB
«5» (OTAMYHO)

OueHKA «OTIMUHO®» BBICTABIMCTCS OOYHAKOLIEMYCH,
ccH OH ravDOKO H MPOYHO YCBOHI MPOrPAMMHBIH MATCPHA,

HCHCPIIBIBAOWIC, MOCICAOBATCIBHO, HCTKO H  JTOHYCCKH
CTPOHHO €ro M371aracT, YMCET TECHO YEBS3HIBATH TCOPHIO C
NPAaKTHKOH, CBODOAHO CNPABIACTCS C 3aJa4YaMH, BOIPOCAMH H
APYrHMH BHIAMH NPHMECHCHHS 3HAHHHA, HE 3aTPYAHICTCH C
OTECTOM NPH BHAOH3MCHCHHH SEIL[HHI/II"’L HCNOJIB3YCT B OTBCTC
MATEPHANl  PCKOMEHIAYEMOH  JIMTEPATYpPBL MPABHIIBHO
00OCHOEBIBACT NPHHATOR peLICHHE, BIIAACET
PA3HOCTOPDOHHHMH HABBIKAMH H NPHCMAMH  BbINOJTHCHHS
NPAKTHYECKHX 3AJAHHH.

OngHKA «XOpOIIO» BEICTABIACTCA OOYUAOMIEMYCH,
CCJTH OH TECPAO 3HACT MPOrPAMMHbIH MATCPHAN, MPAMOTHO U MO
CYNICCTBY H3JATACT €ro, HE JOMYCKas CYIICCTBCHHBIX
HETOMHOCTCH B OTBETAX Hd BOMPOCLI, MPABHUILHO MPUMCHSICT
TCOPCTHUYCCKHS TONMKCHHA TPH  PCHICHHH MPAKTHYSCKHX
'}a.ﬂHHH]l/l[_., BIAOCCT HCOﬁXO,ClHMI:[}IH HABLIKAMHA W OPHCMAMHKA HX

Cpenuuit ypoBeHb «4» (X0pomo)

BbIMQJIHCHHA,

TToporossiii YPOBEHD «3» OugeHka «YJOBICTEOPHTEIBHOY BBICTABIISCTCS

(}’,E[OB.‘IETBOpHTe.‘IIaHO) Oﬁjillal-omeM_VCﬂ. CCIIH OH HMCCT SlfJﬂHH}I TOJIBKO OCHOBHOIO
MATCPHAJIA, HO HC YCBOMII CI0 ACTAJICH. J0MYCKACT HCTOYHOCTH,
HCOOCTATOMHO NPABHIBHBIC  (DOPMYIHPOBKH., HAPYLICHES
JTOTHYCCKOH MOCACaA0BATCIBHOCTH B H3II0KCHHH
NPOrPAMMHOIO MATCPHANA, HCHBITBIBACT 3ATPYIHCHHS TIPH
BBIIOJIHEHAH MPAKTHUSCKHX padoT.

MUHUMATILHBII VPOBCHB “2% O]J,CHI(H CHCYAOBJCTBOPHUTCIILHOY BLICTABJIACTCSL

(HEY ORI TROPHTGTHHO) OOVUAIOIICMYCS, KOTOPHIH HC 3HACT 3HAUMTCALHON 4acTH

OPOrPAMMHONO MATCPHAIA, AONYCKAST CYLICCTBCHHBIC OINHOKH
B OTBCTAX HJ BOMPOCH, HEVBEPCHHO, ¢  OOMBIAMH
3ATPYIHSHHAMH BBITIOTHACT NPAKTHYECKHE 34 TAHHA

OueHouHble cpeacTBa Ui WHBAIWAOB W JIML C OIPAHHYEeHHBIMM BO3MOXKHOCTSIMH
3/10POBbsI BHIDMPAKITCA € YUETOM MX HHAMBHYATbHBIX NCUXO(PH3NYECKHUX OCOOEHHOCTEN,

— MpH HEOOXOAMMOCTH MHBAM/AM H JIHLAM € OTPAHUYEHHBIMH BO3MOKHOCTSAMU 3A0POBbS
NIPEIOCTABIIETCA JOTIONHHTEIbHOE BPeMs 171 IOATOTOBKH OTBETa Ha 3K3aMEHE,

— TP MPOBEICHUH MPOLEAYPH! OLICHHBAHHSA PE3YIbTATOB OOYUEHHs MHBAIHIOB U JIHI] C
OrpaHU4eHHBIMH BO3MOXKHOCTSIMH 30POBbs PEAyCMAaTPHUBAETCH MCMOJb30BAHHE TEXHUYECKHX
cpeacTs, HEOOXOAUMBIX MM B CBSI3H ¢ UX HHAMBMAYAILHBIMU OCODEHHOCTIMHU,

— MPU HEOOXOAUMOCTHU A1 OOYHAKIHUXCSA ¢ OrPAHUYEHHBIMH BO3MOKHOCTSIMH 3710POBbS
M MHBAJIUJIOB MPOLEAYpPAa OLEHHUBAHUA Pe3yJbTaTOB OOYYEHHMs MO JAUCLUIUIMHE MOKET
IIPOBOOHUTHCS B HECKOJBKO 3TAIIOB.

5. TlepeyeHb yueOHOH AUTEPATYPbI, HH(POPMAIHOHHBIX PECYPCOB H TEXHOIOTHI

5.1. YueOHas JUTEpaTYpa

1. Xumus ; yaeOHuk nis akanemuueckoro daxanaspuara / FO. A, Jlebenes, I'. H, @anees,
A. M. I'ony6es, B. H. lllanmosan. — 2-¢ u3m., nepepad. u gon. — M. - M3matensctso Opaiir,
2018. — 431 ¢. — (Cepus : bakanasp. Akanemudeckuii kypc). — ISBN 978-5-534-02453-1. —
Pesxxum pocryna :

www biblio-online ru/book/AEEECDC5-270E-4DBA-AB95-E23595FCAC39.



http://www.biblio-online.ru/book/AEEECDC5-270E-4DBA-AB95-E23595FCAC39

2. Xumusa. 3anaqnux | yuebuoe nocodue s akanemudeckoro dakanaepuara / KO, A.
JleGenesr [u op.]. — M. : UsmatensctBo HO0paiit, 2018. — 236 ¢. — (Cepus : bakanasp.
Axanemuueckuii kypc). — ISBN 978-5-9916-5732-7. — Pesxum noctyna :

www.biblio-online. ru/book/C23635D6-C79D-495B-AAA7-4CCEA4B3EACS.

3. OOmas xumus. Teopus u 3agaun: YueOHOe mocodue [DaekTponHsii pecype] / Ilom.
pen. HB. Kopoeuna u H.B. Kynemosga. — 2-e uzn,, crep. — CII0.: U3natensctBo «Jlanby, 2017,
—492 c¢.: un. — (Yuedbnuku nns By30B. Cnenuansras aureparypa). ISBN 978-5-8114-1736-0 —
Pesxxum gocryna: https://e.lanbook.com/book/97169%category pk=3868#authors

4. I'nmunka, H.JL 3amaun u ynpaxsHeHHs no od1el XuMun: yued. -mpakTud. nocodue
[Dnextponnsiii pecype] / HJL T'nunka, noa. pen. B.A. TTonkora, A B. babkosa — 14-e uzn. —
M.: U3parenscrBo HOpaiit, 2017. — 236 ¢. — Cepus: baxanasp. Axkanemuyecku kypc. ISBN 978-
5-534-02347-3. PexxumM gocTyma:

https://biblio-online.ru/book/C330B6AD-8514-42F9-BSDA-3C4AETD92AS55

5. Pocun, 1. B. Xumus. Yuebuuk u 3anaqnuk | s npukinagdoro daxanaspuara / M. B.
Pocun, JI. /1. Tomuna, C. H. Conosses. — M. : M3garenscto HOpaiit, 2018, — 420 ¢. — (Cepust
. baxanasp. IlpuknanHoii kypc). — ISBN 978-5-534-01536-2. - Pesxum pocryna

https://biblio-online.ru/book/E4C2B 1 C3-341 A-4D84-BEBA-B66652D9E2B4

6. I'nuuxa, HJL Tpakrukym no odweit xumuu: y4ed. nocodue ajisi akageMHuecKoro
Gakamappuata / H.JL I'munka; mox. pen. llomkosa, A .B. babkosa, O.B. Hecrepopoit. — M. :
WznarensctBo FOpaiit, 2016, — 248 ¢. — Cepus Bakanaep. Akanemudeckuii kype. ISBN 978-5-
9916-3480-9.

7. Bonexun, Bragumup Bacunbesru. O0mas xumust. OcHoBHOH Kype [Tekcr] : yueOHoe
nocodue ans ctyaeHTOB By30B / B. B. BonbxuH. - U3a. 2-e, nepepad. u pon. - CTIO. [u ap.] : Jlans,
2008. - 464 c. - (YueOnuxu s By30s. Cneunanbhas jureparypa). - bubnuorp.: c. 424-425. -
ISBN 9785811408290

8. Bosibxun, Baagumup Bacunbesuu. Obwas xumusi. Mz0pannpie rnasoi [ Teker| : yueOnoe
nocobue s cTyneHToB By30B / B. B. Bombxun. - M3a. 2-¢, mepepab. u gon. - CLIG. [u ap.] : Jlaus,
2008. - 378 c¢. - (YueOHuku ans By3os. Cnenuansuas aureparypa). - budbnuorp.: ¢. 335, - ISBN
0785811408313

9. Bonpxun, Brnagumup Bacunbesnu. OOmas xumus. CoenuaneHblit kype [Tekcr] :
yueOHoe nocodue nia cryneHTos By30B / B, B. Bonbxun, - U3a. 2-¢, nepepad. u non. - CIT0. [u
ap.] : Jaub, 2008. - 440 c. - (Yuebuuxu ans Byzo8. Crieunanbtas nureparypa). - bubauorp.: c.
398. - ISBN 9785811408306

10. Ilpecc, L. A. OcHoBEl 00mIcH XUMHH [DNIEKTPOHHBIH pecypc] : yued. mocobme —
Onektpon. naH. — Cankr-Tlerepoypr @ Jlaws, 2012, — 496 ¢. — Pexum gocryna:
https://e lanbook.com/book/4035

5.2. llepuoanyeckan auTeparypa

1. Yenexu xuMuu - POCCHICKHI HAYHHbIH KypHAT, nyOnukylowuii 0030pHbIe CTAThU 110
AKTyalbHbIM NpoOJEMaM XHMHH U CMEKHBIX HAYK.

2. KypHan oOmielt XUMUM — OIMH W3 KPYMHEHIIMX POCCUICKHUX HAYYHBIX KYPHAJOB,
OTPa’KAIOIIIX OCHOBHBIC HAIIPABICHUS PA3BHTHS XUMUH, ITyONUKYIOMHH paboTHI, MOCBSIIIEHHEIS
aKTyaJdbHBIM OOIMUM BOMIpPOCAM XMMHHM M IpodsieMaM, BO3HHMKAMOLINM Ha CTBIKE Pa3IHYHBIX
pPasfesoB XMMHH, & TAKKE HA IPAHMLAX XMMHH U CMEXKHBLIX ¢ HEl Hayk (METalJloopraHn4eckue


http://www.biblio-online.ru/book/C23635D6-C79D-495B-AAA7-4CCEA4B3EAC5
https://e.lanbook.com/book/97169?category_pk=3868%23authors
https://biblio-online.ru/book/C330B6AD-8514-42F9-B5DA-3C4AE7D92A55
https://biblio-online.ru/book/E4C2B1C3-341A-4D84-BEBA-B66652D9E2B4
https://e.lanbook.com/book/4035

COEOUHEHNA, DJIEMEHTOOpPraHn4ecKas XUMHA, OPraHu4eCKHE H HEOPraHnvdeCKHE KOMILIEKCDHI,
MEXAHOXUMHA, HAHOXWUMHA U T. ):[.).

5.3. UnrepHer-pecypcbl, B TOM 4HCJIe CcOBpeMeHHble npodeccHoHANbHBIE 0a3bl
AAHHBIX H HHQOPMALHOHHBIE CNIPABOYHBIE CHCTEMBI

DNeKTPOHHO-0HOTHOTeuHBbIe cucTembl (PBC):

1. OBC «<KOPAWUT» https://urait.ru/

2. 9BC «YHUBEPCUTETCKASI BUBJTMOTEKA OHJIAMH» www.biblioclub.ru

3. 9BC «BOOK .ru» https://www.book.ru

4. 9bC «ZNANIUM.COM» www.znanium.com

5. ObC «JIAHDb» https://e lanbook.com

TpogeccuoHaTbHBIE §a3bI JAHHBIX;
1. Web of Science (WoS) http.//webofscience com/
2. Scopus http://www.scopus.com/
3. ScienceDirect www.sciencedirect.com
4. HamuoHanpHasi 3NIEKTPOHHasd OWONHOTEKa (mOCTYN K DIEKTPOHHOH OuHOTHOTEKE
nucceprauunii Poccuiickoii rocynapersennoil oubmmorexu (PI'B) hitps://rusneb.ru/

Pecypcbl cBOOOIHOTO AOCTYMIA:

1. KubepJlenunxa (http://cyberleninka.ru/);

2. HudopmanmoHHas cucreMa "EaiHOe OKHO m0CTyna K 00pa3oBaTenbHBIM pecypcam”
http://window.edu.ru/;

3. Eaunas komnexuust undposeix obpazosareibHbIX pecypcos hitp://school-
collection.edu.ru/ .

ColOcTBeHHBIE JJIEKTPOHHBIE 00pPa3oBaTeIbHbIe H HH(POPMALIHOHHBIE pPecypPChl
Kyory:
1. Ba3a y4eOHbIX MIaHOB, yueOHO-METOAMYECKHX KOMIJIEKCOB, MyOauKauuii u
koH(epeHuumii http://mschool. kubsu.ru/
2. bubnuorexa nHGOPMALIMOHHBIX pecypcoB kKadenapsl HHHOPMAIMOHHBIX
o0pasoBaTenpHBIX TeXHOIOTHIA http://mschool kubsu.ru;
3. DnextpoHHBIH apxus qokyMeHTos KyOl'Y _http://docspace kubsu.ru/

6. MeToauueckHe YKa3aHusi 115 00y4AIMHXCH M0 OCBOCHHK JHCHHUINIHHBI (MOAYJI51)

6.1. OpraHu3amnus AyTHTOPHOI pPadOThI.

IIo kypcy npeaycMOTPEHO MPOBEACHHE JICKITMOHHBIX U Ta0OPaTOPHBIX 3aHATHIH.

I'maBHOI 3ama4cii NEKITHOHHBIX 3aHTHI ABJISICTCSA TIepeaada B CTPYKTYPHPOBaHHOH hopme
cucremarusupoBannoil undopmauun OGonbworo odvema. Ilocewenne M KOHCHEKTHPOBAHUE
NeKUMH CTYAeHTaMu 00si3aTeNbHO, TaK Kak cnocodcrsyer GopmMupoBanmuio 00WKUX MOAXOA0B M
MPUHITUMOB YCBOEHUS COMIEPKAHUSA NaHHOM AUCIUMIUHBI, COEHCTBYET aKTUBH3AIMH MbIIIIEHHS
HAllE/IMBAET HA JIAbHEHIIYH CAMOCTOATENBHYH) MO3HABATENBHYI) I€ATEBHOCT.

JlaGoparopnast paGota — ¢opma oOydeHHS, CBsI3aHHAsA C MPOLECCOM OCO3HAHHSA
M3y4aeMOro MaTepraa Ha OCHOBE CaMOCTOSITeNIEHOM IIpeaBapUTeaIbHON yueOHOH NesTeIbHOCTH
cryaentoB. Bemonnenuio naboparopuoii paborel npepwecresyer Oecema, KpaTrkuid ONpoc
cryaeHToB, oOcyaeHHe MAMCKYCCHOHHBIX BOIPOCOB H3ydaemoii tembl. HMx obcyxnenus B
YCJAOBHSIX KOJJIEKTHBHOH padoThl obOecreunBaeT aKTHMBHOE Y4YacTHe KawkJOro CTy/IeHTa.
JlabopaTtopHasi padoTa BKIKOUAET H3YYEHHE METO/IMK MPOBEJAEHHUS U TIAHUPOBAHHE
SKCIIEPUMEHTA, OCBOSHHE M3MEPHTENBHBIX CPEIICTB, PABUI TEXHUKHU O€3011aCHOCTH, OBJIaICHHE
HABBIKAMH 3KCIICPUMEHTANbHOH paboTel, 00paboTku, OGOPMICHHS W aHANH3a TOJYYCHHBIX
pesyasraros. [1pu nposepennn nabopatopubix padoT coderaeTes HHAMBUAYAILHBIHA U IPYIIIOBOH


https://urait.ru/
http://www.biblioclub.ru/
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meron Boinonnenus padorel. Order no naboparoproi pabore HOMKEH CONEPIKATL. AaTy
BBIMIOJHEHHS PA0OThl;, HA3BAHME W 11eNb padOThI; X0/ pabOThl; 3arOTORKK TalIHIL /s 3aM0JHEHUs
AKCTIEPHMEHTANBHBIX AdHHBIX, HAaOMOAaeMble SBAEHHS, YPaBHEHMS XHMHYECKHX peaklMi
MIPEBPALLICHUE, COMPOBOKIAIONINX SKCICPHMEHT, CXEMBI IIPHOOPOB; PACUCTEL, PadhlKH;, BEIBOIHI
(Teopernueckoe 0OOCHOBAHHUE MOy UCHHBIX Pe3yIbTaTOB). JlabopaTopHEIH JKypHAN 3aTI0IHICTCS
B npouecce suinonanenus padorol. [Npu 3awmnre nadoparophoil paboTel CTYAEHT JODKEH YMETh
00BACHATD ey, 3a0a49H, X014 npoBesenus padoTol, ee Pe3ybTATD], CAENAHHbIE BLIBOADI, & TAKIKE
OCHOBHbIE M KOHCTPYKTHUBHbIE CMOCOOHOCTH HUCNOAb3veMoro odopyaoBaHus. OTUeT AOMKeH
NpeOCTaBNATECA MPenoaBaTeNo i MPOBEPKH B TEYEHHMH HEIeNu TOoce BbINOJIHEHHS
nabopaTopHOii paboThI.

6.2 Oprannzanus npouecca CAaMOCTOATEILHOI padoThI,

BaskHbiM MyTeM OCBOEHHA CTYAEHTAMI HOBBIX 3H3.HHFI_., YMeHI/lﬁ H HABBIKOB B OCBOCHHH
AMCIHMMNIMHBI ABAAETCS TEKYlas M TROpYecKas MpobNeMHO-OpPHEHTHPOBAHHAS CAMOCTOATENbHAS
padoTa, KOTOpas UMeeT LIENbK 3aKpenyieHHe H yrayOneHue 3HaHu i, NOMYUEHHbIX Ha Ay AUTOPHbIX
3aHATHIX, [MOMCK U INPHOOPCTEHME HOBBIX 3HAHHMH U yMeHHil. B caMoctosrensHOi padote
3aJI0’KeHa BO3MOKHOCTE CAMOCTOSITE/IBHOCT H MBILIVICHHS, TBOPUCCKOH aKTHBHOCTH CTyACHTA.

[Tpu opranM3auLmru BHEAyAHTOPHOH CAMOCTOATEIILHOMH padoThl HCNOJIb30BAHbI ClIENYIOLIHE
ee Gopmbl: NOArOTOBKA 1 Hanucauue pedeparos, 10K1an0B, 1oa00p U H3YHEHHE JTUTEPATYPHBIX
MCTOYHHKOB, NOADOP MIMIOCTPATHBHOIO M OMHCATENBHOIO MaTepHana no OTAEeNbHbLIM pa3aenam
Kypca B ceTH «MHTepHeT», pellenue 3a1ay, TeCTHPOBAHHE,

Jnst BLIIOMHEHUS TECTOBBIX 3aZaHHi, HeoOXOAMMO IOMHHTB, UYTO Tepel HadaJoM
BBITIOJIHCHHUST TGCTOB CJICOYCT BHHMATCILHO H3YUHTH TEOPETHUYECKHI MaTepHal U OTBETUTH HA
BOTIPOCE] A YCTHOTO KOHTPOIIA.

Pewenne 3agad — O4WH U3 DJIEMEHTOB Nnpouecca M3YUEeHHN OUCUWUIINIHHDL l_lpn pemeH
3a]a4 3aKpersoTes H YIyOnaTes TeopeTHieckHe 3HAHUH, MPUODPETAOTCS HABBIKH M YMEHUs
MPUMEHSATH OCHOBHBIE 3aKOHbl K PEHIEHHK) KOHKPETHBIX 3aaa4, MPUOOPETArOTCA HaBbIKU
MIOJIB30BAHUS MAaTCMATHUCCKHM aIlrapaToM U HaBBIKK BeMUcaeHus. Ilepen pemeHneM pacueTHEIX
3a1a4 HeOOXOIMMO BHUMATENILHO H3YYHMTL TEOPETHYECKMH Marepuan v pazodpars npumepbl
pemeHHs 3a7a4. B pemeHun 3anad A0aKHBL coaepikaThes OPMYaBl M BCE BBIYMCIEHUS C
ykazaHueM eAuHUIl usMepeHus. TIpu BbIUNCAEHHAX HEOOXOAMMO odpalllaTh BHHUMAHHE Ha UX
TOYHOCTE (MCHONB30BAHNE HYKHOTO YHCNIA 3HAYAIIUX HH(p) U cCOOMOASHHE TPAaBUI OKPYTIICHHS.

Padora wHam pedepaToM mpeamosaracT VINMYONCHHOE HM3YUCHME, AaHAIN3 W
cHCTeMATHUeCKoe u3jioskenne M30paHHoi  npodnemMarHky, pPazHOCTOPOHHIOK OUEHKy, ee
conepkanune u 3nadenue. Pedepar gomken ObITh HANMHCAH HA YPOBHE KPUTHHECKOIO, HAYYHO-
aHanuTvueckoro o63opa. KawueBble NMOHATHA W TEPMUHBI, O0CYKAaeMble U HCMOJb3YEMbIE B
petdepate A0MHKHB1 ObITh TOUHO ONpPeEENeHbl, 3aKOHb TOUHO CPOPMYTHPOBAHBI, BCE PACCYKASHHS
HOOJUKHBI BECTHCH B CTHJIC HAYYHOH AUCKYCCHH, OBITH OOOCHOBAHHBIMHU, OTIHPATECS Ha (PaKThI 1
JIOTHYECKU CBSI3aHHO BECTH K ONPCACNICHHBIM HACAM U THIIOTE3aM, pPe3yJbTaTaM U BhIBOZaM. B
3AKJIIOYEHHH YMECTHO [aThb KPAaTKoe pe3ioMe, MTOH M BbIBOAbLI NPOAENaHHOH paboTel,
OXapaKTeprU30BaTh HAMIPABJICHUA W NEPCIEKTHBLI JANILHEHILUX UCCIIeq0BaAHNH.

7. MaTepHATIbHO-TeXHHYECK0E o0ecnevueH e Mo JUCHHILTHHE (MOIY.II0)

HanveHOBAHHC CICUHATBHBIN OCHALICHHOCTB CMCUHAIBbHBIX TlepeucHs THUCHIHOHHOTO
MOMCLUCHHH NOMCLUCHHHA NPOrpaAMMHOrQ 00CCIICUCHHS

Yuchusie AV IMTOPUH aa | Mcbens: yuchHast McOchb Microsofl Windows;
NPOBCACHHUS 3aHATHH NCKUMOHHOrO | TCXHHUCCKHC CPCACTBA QOYUCHHSL; Microsofi Office

THMA 3KpaH, MPOCKTOP, KOMOLHTCH

YuchHbIC AYINTOPHH At | Mebens: yucBHas mebelb Microsofl Windows:
[TPOBCICHUS [PYIIOBbIX H | TexHuucckue cpeacrea odyuchust: | Microsoll Office
WHINBHAVAIBHBIX  KOHCYJBTALMH, | 3KPAH. NPOCKTOP. KOMIBHTCD




TCKYLICMO KOHTPOId  (avauTopHA
439¢) " OPOMCHKY TOMHOI
arrecraumu (ayauropus 425¢, 416¢)

YuchHHbIC AVIHTOPHH LTS
[IPOBCACHHUSA 3AHITHHA
aaboparoproro THoa. Jlaboparopus
HCOPraHHUYCCKOH  XHMHM  (ay..
439(C)

MeBenb: yuehHasn Mehelb
TexHHUCCKHE CPCICTBA 00YUCHU
TICPCHOCHOC MYIbTHMCAUHHOC
0Dopy 40BaAHKUC (HOYTOVE,
TPOCKTOP)

O0opy a0BaHKC:
CHCUHATAZNPOBAHHAA
madopaTopEAA  MedeIs  (CTOTHL
CTVIbA, IORAMPE II1 PSAKTHBOB H
000pY TOBAHIA BRIT/KHEIE
IKAdBI).  CPeIcTBA  MOMKAPHOH
0€30MACHOCTH H OKA3AHHA TEpBOi
METHIMHECKOH TIOMOIIH.
XHMEYKCKASL mocyaa H
000PVIOBAHIE, B&CH
TEXHOXIMHUSCKHE. 3IEKTPHYECKIS
TIHTKH.  HadOpHI  XMMIYSCKOH
TMOCVOEL M PEIKTHBOB, BOITHBIS
Oaun, BAKYYMHbBIC HACOCHL,
TCPMOMCTPbI, MAPHHTHBIC MCINAIKH
C MOA0rPCBOM MM-135H
«Taracp», pH-McTp «3xencpr-001-
3.04», cnckrpodoromctp B-1100
2KOBBH), Ja00pPaTOPHBIH
HCTOMHAK nHTaHua TTPODKATT B3-
TI/1IM, BCCbl  AHAJTHTHUCCKHC
Adventurer Pro AV114C

YucOHbIC AVINTOPHH A
KYPCOBOIo NPOCKTHPOBAHUA
{ BBLIOJIHCHHS KYPCOBBIX padoT)

Kypcoeas paBora HC npcayCMOTPCHA YUCOHBIM TIIAHOM.

Hna

CaMOCTOATENRHOH
VKOMIUICKTOBAHHBIC CIICLHAMM3HPOBAHHON MEOCIBI), OCHAILICHHBIC KOMIBIOTEPHON TEXHHKOH C
BO3MOXKHOCTBIO TIOIKIFOYCHHA K ceTH «MHTepHET» H 00CCICUEHHUEM MOCTYIA B JICKTPOHHYIO

paboTel  O0yHarmUXCcs

nndopmanHonno-00pa3oBaTENbHYIO CPeay YHUBEPCUTETA.

MpeayCcMOTPEHbI

HammeHoBaHEE TOMEMISHII I
CAMOCTOATE IBHOH PadOTHI
00V UAKIIHXCS

OCHATIIEHHOC T TTOMETISHH 1T
CAMOCTOATETBHOH PAOOTHI
00V HAHIUXCS

[TepeucHp THIICH3HOHHOTO
TPOTPAMMHOTO 00SCTICUCHHA

[loMcWICHWE O CAMOCTOSTC.IBHOM
patoThI 0OYUAKILMXCS (MHTAIBHBIE
sa1 Hayuwoii Gubinorekn)

MeBenb: yuehHasn Mehelb
KOMIUICKT  CNICUHANH3HPOBAHHOM
MCOCITH, KOMITBEOTCPHBIC CTOJIBI
O0opy a0BaHKC: KOMITBHITCPHAS
TCXHHKA C [OJKIHUCHHCM K
HH(OPMALHOHHO-
KOMMYHHKALHOHHOH
«MuTCpHCT® M JOCTYNOM B
ICKTPOHHYH  HH(POPMALHMOHHO-
0Dpaz0BATCIBHY D cpeny
00pazoBaTCILHOH  OPraHU3aLMK,
BCO-KAMCPLL,  KOMMYHHKALHOHHOC
00OpYIOBAHEE. OO0CCICUHBAIOIESS
JOCTYD K CeTH  HHTCPHET
(IIpoBOIHOE COETHHEHHE H
OeCIpOBOTHOS  COCIMHEHHE IO
TexXHOIorur Wi-Fi)

CCTH

Microsoll Windows:
Microsoft Office

[MoMCUICHHUS AT CAMOCTOSITC.ILHOM
pAdOThI OOYUAIMNSH (AYANTOPHS

Mchenn; yucOHas mcdenn

Microsoll Windows;
Microsoll Olfice

NoMeLeHHs,




431C)

KoMnickT  cncUHanM3HpOBAHHOL
MCOCIH; KOMTIBIOTCPHBIC CTOJTBI
O00pYA0BAHKC! KOMITLHTCPHAS
TCXHHKA C  MOOAKTHUCHUCM K
HHQOPMALIHOHHO-
KOMMYHUMKIALUHOHHOH CCTH
«MuTcpueT» W nocTYymoM B
ANCKTPOHHYK  HH(OPMALMOHHO-
00pa30BATCILHY O cpeay
00pazoBaTCILHOH  OPraHU3aLMK,
BCO-KAMCPLL,  KOMMYHHKALHOHHOC
obopyaosanue.  ODCCNCUHUBAKOLLCS
J0CTY N K CCTH HHTCPHCT
(mpOBOIHOC COCIMHCHHC H
OCCNPOBOAHOC — COCAHMHCHHC MO
TCXHOIOrHH Wi-Fi)




