


1. IEJIM OCBOEHUA JNCHUITVINHBI

IenssMu 0cBOEHHUSI AUCHHUIINHDBI «JJIEMEHTAPHBIH KypPC XUMHUH SABJSIIOTCS:

HU3y4YCHUEC CTYACHTAMU OCHOBHBIX MOHATUH U 3aKOHOB XUMHH,

OCBOCHHEC OCHOBHOI'O MaTCpHaja rno CTpoOCHUO aTOMOB, XHUMHUYECKOH CBS3U U

3aKOHOMECPHOCTAM, CBA3aHHBIM C MIEPUOANYICCKUM 3aKOHOM U HepI/IOI[PI‘{eCKOfI CUCTEeMOM

snemenToB JI. 1. Menneneena.

HU3y4YCHUEC OCHOB XUMHUYECKOMN TEPMOANHAMHUKN U KUHCTUKU XUMHUYCCKHUX TTPOLECCOB.

MOJIy4eHUue FJ'IY6OKI/IX 3HAHUHN 11O TCOPUH PpaCTBOPOB U TCOPUU SJICKTPOXUMUYICCKUX

npoucccoB.

CI)opMI/IpyeMbIe JUCLIUILIMHON 3HAHUS U YMCHUA I'OTOBAT BbIIYCKHUKA JIaHHOH o6pa,3013aTeanof/'I

IPOrPaMMBbI K BBIITOJHEHUIO CIEAYIOMUX 0000IEHHbIX TPYIOBbIX (PYHKLHH (TPYAOBBIX (PYHKIIHI):

Tabauya 1.1.
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01.001 IMexa-
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HOM 001IeM,
OCHOBHOM
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cpexHem 00-
wem o0paso-
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NUTATENb,
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00111c00pa30BaTCIBHBIX
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JIEATEABHOCTD I10
peanu3amy IporpamMm
OCHOBHOTO U CPCIHETO
o0rero oopazoBaHus

B/03.6
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26.003 VYnpasieHue ctagusamMu IIpoexTuposanue ocobo
«Crneunaauct PaboT Mo MPOCKTHPOBAHUIO CIIOYKHBIX M3ACTHH U3
10 NMPOEKTH- W3ACTHH 13 HAHOCTPYKTYPHPOBAHHBIX
POBaHHIo0 HAHOCTPYKTYPHPOBAHHBIX KOMITO3HMIIHOHHBIX C/03.7 7
H3AeJIHI 13 KOMITO3HUIIHOHHBIX MaTepuaIoB
HAHOCTPYKTY MaTepUaIoB
PHPOBAHHBIX
KOMIIO3HIIHOH
HBIX MaTepH-
aJI0B»
40.011 ITposeaeHue Hay4aHO- IIpoBeneHNE NATCHTHBIX B/01.6 6
«Crneunaauct HCCIIeA0BATENbCKUX U HCCIICOBAHUH U
10 HAYYHO- OTIBITHO-KOHCTPYKTOPCKHX ompe AeICHUE
HCCJIe0BaTe pazpaboToK mpH XapPaKTECPUCTUK
bCKHM H HCCIIe AOBAHUN HOPOAYKIHH (YCIYT)
ONBITHO- CaMOCTOSITETIbHBIX TEM ITposeaenue padbot o B/02.6 6
KOHCTPYKTOP 00paboOTKE ¥ aHATU3Y
CKHM pas- HAYYHO-TEXHHICCKOH
paboTkam» nrpopmanmu u
Pe3yIbTaToB
HCCIIEC JOBAHUMI
PyxoBoacTso rpynmnoi B/06.6 6
PabOTHUKOB IIPU
HCCIICJOBAHUU
CaMOCTOSITCTIBHBIX TEM
26.013 K Kontposs xauectsa ceippst|  A/01.6 6
«CrneuaaucT OHTPOJI> KIHSCTBA XHMH U MATEPHANIOB B OPraHH-
HECKOH M OMOTEXHOIOTH-
[0 KOHTPOJIIO . 3alMH 110 MPOU3BOJACTBY
KayecTBa OHO- [ICCKOM TPOAYKLII Ha BECX ouomnpenaparos s pac-
TEXHOJIOTHYECK pranax MhOH3BOACTBEHHOTO TCHHUCBOACTBA
mpouecca
0ro MpPOH3BOA-
CTBa npenapa-
TOB JAJIsI pacTe-
HHBEOACTBA»
2. MECTO JUCHUMILUIMHBI B CTPYKTYPE OIIOII BO
JqucuyminHa —«OJeMEHTAPHbIH Kype XUMHUH» OTHOCHUTCS K 4acTH, (opmyiamupyemoit

y4acTHHKaMu 00pa3oBaTeNbHbIX OTHOLIEHHH bioka 1; n3yuaercs B 1 cemectpe.




Tao6auua 2.1.

Ces3b AUCHUILJIHHBI ((BJIeMeHTaprIﬁ KypC XHMHH» ¢ MOCJIEAYHINHUMH JTHCHUIIJIMHAMHA U

CPOKH HUX U3YY€HHSA

Kon JIMCLUIITMHBIL, CAEAYIOINE 38 JUCLUTUITMHON Cemectp
TVCLUTLTUHBI «2QJeMeHTapHbINA KypC XUMUN»
b1.0.04 Heopranunueckas xumus 1,2
b1.0.21 AHanuTH4yeckass XuMUs 3,4
b1.0.05 Oprannueckast Xumus 5,6
b1.0.06 duznueckas XUMHs 5,6
b1.0.14 BricokoMOIEeKyISIpHBIE COEAMHEHUS 7
b1.0.08 Konnounnas xumus 7
b1.B.06 TeopeTnueckre OCHOBbI HEOPTAHUYECKOU XUMUHN 9

B pesyabTare ocBOeHHsI AUCHHUIIMHBI 00y4aIOMIHICA JOJKEH:

3HaTh:

[IpuHUMIBL KJIacCU(PHUKALIMKM U HOMEHKJIATYPy HEOPTaHMYECKHX COSAMHEHHIA,
OCHOBHBIE THUITBI XUMUYECKUX CBA3EI,

OCHOBBI COBpEMEHHOI TEOPUHN CTPOCHHSI aTOMa,

Teopuio KOMIUIEKCHBIX COEAMHEHUH;

OCHOBBI SHEPTETUKH M KHHETUKH XUMHUYECKHUX MPOLIECCOB;

Teopuio pacTBOPOB HEBNIEKTPOIIUTOB U 3JIEKTPOJIUTOB;

OCHOBBI AJIEKTPOJIUTUYECKHX NTPOLIECCOB;

YmMmers:

Haxomuth CBsi3b  MEXIy CTPOEHHEM BEHIECTBA U €r0  XHUMHUYECKUMH
BO3MO’KHOCTSIMH,

Pemiath r00bIe XMMHYECKHE 3aqa4yH, OMUPAsSCh HA TEOPETHUECKHH MaTepuat
OCHOB XUMMHU,

IIpoBoauTh mpOCTEHIIHE pACYEThI IO  OKHCIMTENbHO-BOCCTAHOBUTEHLHBIM
peaKIusiM, SHEPTETHUECKUM W KMHETHYECKUM MPOLIECCaM, TEOPHH PaCTBOPOB,

PaGorath B nabopaTopuu ¢ KCIOJNB30BAaHHEM MpocTeiimero gadopaTopHOro
o0opynoBaHus;

[Tucare XUMHUYECKHE PEAKIIHH JFOObIX XUMHUYECKUX MPOLIECCOB U BBIMOJIHATH Ha
UX OCHOBE HEOOXOMMBbIE PACUETHI.

Baagern:

MeToaunkoii NpoBeaeH!s] XUMUYECKOTO SKCIIEPUMEHTa B TaOOPAaTOPHBIX YCIOBHSX,
YMeHneM MNpaBUIIbHOTO OOBSCHEHHs pPe3yJbTATOB SKCIEPUMEHTA, €CIH JaxKe
Pe3yNbTaT OTPULATENbHBIN;



Meronamu OKa3aHHUs MEPBOM TMOMOIIU MPHU HECUYACTHBIX CIyYasiX B XHMUYECKOM
nabopaTtopuu.

3. KOMIIETEHIHNH OBYYAIOIIEI'OCs, POPMUPYEMBIE B PE3YJIBTATE
OCBOEHMA JTUCIUILINHDBI

Hpouecc U3yduCHUA OJUCHUIIIMHBI HaIPAaBJICH Ha (I)OpMI/IpOBaHI/Ie OJICMCHTOB CJICAYHOIIUX

koMmnereHuni B coorBeTcTBuM ¢ ®I'OC BO 1o naHHOMY HanpaBJICHUIO:

Tabauya 3.1.

Kona HaumenoBanue HNuauxarop B pesynbTare ocBoenus
KOMIIETEeHI KOMIIETEeHLIHH AOCTHIKEHHSI AHCLHUILTHHBI 00y4ar0 U Ccs
uu KOMIEeTeHLHH AOJIIKEH:
Yuusepcanvuvie komnemenyuu (YK) u unouxkamopot ux oocmusicenus
YK-1 Cnocoben YK-1.1. Anammupyer | 3HaTh: cBOM JMYHOCTHBIC
OCyLIECTBJISATH npoGNeMHYI0  cHTya- | OCOOCHHOCTH H PeCypPChI
KPHTHYEeCKHi| AHANM3 | IMI0  Kak  cuctemy, | Y MeTb! AJCKBATHO  OLCHMBATH
npo0JIeMHBIX CHTYALHIi | BBISBISASL €€ COCTaB- csou cnocoHocTl 1
BO3MOJKHOCTH C COOTBETCTBHEM
HA OCHOBE CHCTEMHOr0 | ISOMME M CBAMM | | ounerwoit curyarmm
noaxoaa, MEKAY HAIMH Baagers: HaBBIKAMHU
BbIpadaTbIBaTDH CaMOJMArHOCTHKU  JTMYHOCTHBIX
CTPATEruIo AeHCTBHIH KOMMYHHMKATHBHBIX CHOCOOHOCTCH
B ICTIOBOM B3aUMOICHCTBHU
VYK-1.2. Kpuruuecku | 3HaTh: CIIoco0BI
OLCHMUBACT HAICIKHO- CaMOCOBEPIICHCTBOBAHUS ~ CBOCH
CTh HCTOYHHKOB HH- | ACATEIBHOCTH € YHYETOM CBOUX
dbopmarm, paBoTacT ¢ JUYHOCTHBIX, JCTIOBBIX,
. KOMMYHHKATHBHBIX Ka4CCTB
TPOTHBOPCUHMBOM  MH- | yyery: ompeaensTe MPHOPUTETHI
(opmarueit 3 PasHEIX | yyHOCTHOrO -
HUCTOTHHKOB mpodheCCHOHATBHOTO POCTa
Bnapers: IpUeMaMHu
LEJCTIONAraHusl U IUIAHUPOBAHMS
cBociH mpodeCCHOHATBHOM
JCATSIbHOCTH
YK-1.3. PaszpaGarel- | 3HaTh: BO3MOXKHBIC BapPHUAHTHI
BAaCT U COACpkKATEAbHO | PCLICHHNS THIIMIHBIX 3a4a1
APTYMEHTHPYET ~CTpa- Ymerb: HCIIONb30BATh
N —— HHCTPYMCHTBI HEMPEPBIBHOTO
. camMo00pazoBaHUs
Gneymoit cuTyamm Ha Bnapers: METOAUKAMHU
OCHOBC CHCTEMHOTO H | cavopa3BHTHS -
MEXKTUCHUTITUHAPHO- camMo00pazoBaHUs
0 MOJX0J0B
Obuwenpopeccuonanvuvie (OITK) komnemenyuu u UHOUKAMOPbL UX OOCHUICEHUS
OIIK-2 Cnoco6en mnposogutrs | OIIK-2.1. PabGotaet ¢ | 3HaTh: OCHOBBI TEXHUKH
XHMHUYECKHIl HSKCIepH- | XUMUYCCKUMU 0e30macHOCTH B XHMHYCCKOU
MEHT C HCIO0JIb30BAa- | BEIIECCTBAMH c




HHEM
o0opyaoBaHusi, C00JIr0-
Jaast HOPMBI

0e3omacHOCTH

COBPEMEHHOI'0

TEXHHUKH

cobmoneHIEM HOPM

TEXHUKHU OE30IIaCHOCTH

OIIK-2.2. Ucnomeayet
CYILECTBYIOLIHNE %
paspabaTeiBacT  HOBBIC
MCTOAMKH TIONYUCHUS U
XapaKTePU3ALN
BCINECTB M MAaTCPHANIOB
IS 3axaq
poheCCHOHATBHOU
JCATCIPHOCTH

peLIcHus

OIIK-2.3.  IlIposoxur
HUCCIICIOBAHUSA CBOMCTB
BCLIECTB M MATCPHAIOB
c HCTIOJIb30BAHHEM
COBPEMEHHOTO
HAYYIHOTO

000py J0BaHUS

n1abopaTopun

YMeTb: MPaBUIBHO ¢ TOYKH 3PCHUS
TCXHUKH OC30TIACHOCTH 00PAINAThC
co CTCKJISIHHOM XUMHYCCKOH

HNOCYJOH U peaKTHBAMU

Baagets: ocHOBamMH 0€30IacHOTO
MPOBEACHUS XHUMHUYECKOTO
SKCIIEPUMEHTA

Ilpogheccuonanvuvie (IIK) komnemenyuu u unouxkam

opbl UX oocmucenus

IIK-1

CnocobeH BbIOHpATHL H
HCNO/Ib30BATh  TEXHH-
YeCKHe CPeICcTBA H Me-
TOAbI HCHbITAHHIH AJIsA
peleHHs1  HCCJIeA0Ba-
TeJbCKHX 32424 XHMH-
4eCcKoh
HOCTH,

NMPOMBILILIECH-
MOCTABJIEHHBIX
CHEUHAJIICTOM  OoJiee
BbICOKOI KkBanuduka-
LHH

IIK-1.1 Ilposomur 3xc-
MCPHUMEHTAIbHbIC u
(unm) pacueTHO-TECOpE-
THUYCCKHE HUCCICAOBAHUS
B paMmKax  Mpeasio-
JKCHHOTO IIIaHa

MK-1.2. Cucremaruzu-
pyet uHpOPMALHIO, IMO-
JAYYCHHYIO B X0JE COO-
CTBEHHBIX  HCCIICIOBA-
HUW, aHATU3UPYET €€ U
CONOCTABIACT C JIUTE-
PaTypPHBIMHU JaHHBIMH

3HaTh: - CTaHAAPTHBIC NPHEMBI
BBITIOJTHCHUSI IPOCTCHIINX AHATHUTH-
YECKUX OIBITOB,;

- Tunmbl (PYHKIMOHATIBHBIX MaTe-
PHATOB B XUMHUYECKOH TEXHOIOTHH:
KaTaJIU3aTOPbI, aaCOPOCHTHI, HIICKT-
POABI, MEMOpPAHBI, CCHCOPBI U JIP.

- (ysgaMeHTanpHBIE  KPUTEPHH
3¢ eKTHBHOCTH HCTIOJIb30BAHUS
ceipbsi U dHEepropecypco B XTC,
OCHOBHBIC HATPABICHUS IOBBIIIC-
HUS (G QPEKTUBHOCTH HCIHONB30Ba-
HHS CBIPBECBBIX M JHEPICTHYCCKUX

pecypcoB
Ymerb: - NOPUMCHATD  THUIIOBBIC
NPUEMBI  aHATW3a  BCINECTB U
MaTepHaIOB;

- TOJb30BAaTBCS  CTAHAAPTHBIM

000pYIOBAaHHEM XHUMUICCKOM 1a00-
paTopuM OPH PCLICHUH VICOHBIX
3a1a4 Kypca AHATUTHYCCKOM XH-
MHH;
- CHCTCMATH3HMPOBaTh MAaTCPHAIIBI
o COCTaBy, CBOMCTBaAM 51
(YHKIIMOHAIBHOMY HA3HAYCHUIO,

- OLCHUTh BECh IPOMBILILICHHbIN
OOBEKT Kak OONBIIYI0O XHUMHKO-
TEXHONOTHYECCKYI0 ~ CHCTEMY  H
TPaMOTHO  OMNHMCATh €€  Hepap-
XHYCCKYIO CTPYKTYPY;

- HUCIOJB30BaTh  TCOPCTHUYCCKHE
NPEACTABICHHUS Il OOOCHOBAHHMS




BBIOOpa TOTO KM HHOTO METOJA
aHaIn3a,

- TPaMOTHO AaHAJIWU3UPOBATH IOJY-
YEHHBIC PE3YNbTaThl, COMOCTABIATh
€ IMEIOLIMMMUCS B JTUTEPATYpE;

- OLCHWUTh HAy4YHYK) HOBH3HY,
MPAKTUYECKYI0  3HAUYUMOCTh U
JOCTOBEPHOCTh PE3yJIbTAaTOB Hay4-
HBIX UCCICAOBAHUH.

Bnapets: - craHAapTHBIMH UHCTPY-
MCHTAJIBHBIMU METOJAMU UCCICI0-
BaHUSA OPraHUYECKUX BEIIECTB U
MaTepUanos;

- HaBbIKAMH (OPMYJIHPOBKH Ha-
YYHOH HOBHU3HBI, MNPAKTHYECCKOH
3HAUUMOCTH U JOCTOBEPHOCTH pe-
3yIBTATOB COOCTBCHHBIX HAYYIHBIX
HUCCICIOBAHUH.

4. OFBEM JJUCIHUITUHBI U BUJbI YYEBHOM PABOThI

Tabauua 4.1.
O0beM AUCUUILTHHBI H BHAbI Y41e0HOH padoThI
Bupn yueOHoii padoTsI Bcero uacos 1
cemecTp
OO0wast TPyA0EMKOCTb TUCLUTLTAHbBI 108 108
AyIUTOpHBIE 3aHATUS 84 84
Jlexiun 36 36
IIpakTuueckue 3aHATHS 48 48
Camocrositesnbras padora crynentoB (CPC) 24 24

5. COAEPKAHUE JUCHOUNJIUHBL, CTPYKTYPUPOBAHHOE 10 TEMAM
(PA3JIEJIAM) C YKABAHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA
AKAJTEMHAYECKHX UJIH ACTPOHOMHNYECKHUX YACOB U BUJOB YUEBHBIX
3AHATHUN

5.1. CTpyKTYpa AMCHHUILIHHBI

Taoauna 5.1.

Pasnen muciuInimHeI
/o

Cemectp
Henens

OOTBI, BKJIIOYAST

caMocT. paboty

Bunb! yueOHON pa-

Jlex

IIpaxr.

CaMoCTOsIT.

dopMa TEeKyLIero KOHTPOJIs
ycreBaeMocTy, popma
MPOMEKYTOYHOI'O KOHTPOJIS U

arTeCTaliunu




uuu| paboTbl pabota
Brenenne. OCHOBHBIE TOHATHS Tect Ha xUM.
1|2 2 2
Y 3aKOHBI XMHH. HOMEHKJIATYPY
2
Crtpoenue atoma 4 4 3 TecToBbI€ 3a0aHUs
3
4
XuMuveckas CBsi3b 1 514 4 3 Kontponbhas padora Nel
6
ITepuon. 3axon u Ilepuon.
1 T4 4 3 Konnoxsuym Nel
cucreMa
CTpoeHne KOMIUIEKCHBIX 8
1 4 4 2 TecToBbIE 3amaHUs
COEAUHEHU I 9
Hauana xumuueckoit
1 10| 4 4 3 TecToBbIE 3amaHUs
TEPMOJUHAMUKU
Kuneruka n mexanusm 11
4 4 3
XUMUYECKOH peaKIiu 12 KontponbHas padora Ne2
13
14
PactBopbI 1 T 6 6 3 TecToBble 3amaHus
16
17
TectoBble 3ananus
DIIeKTPOXUMHUECKHE CBOHCTBA 18
1 4 4 2 KonTtponbhas padora Ne3
PacTBOpPOB 19
Konnoksuym Ne 2
20
Hroro 36 48 24

5.2. Cogep:xaHne AHCUHMIVIHHBI «JJIeMEHTAPHBIH KypPC XHMHH»

1. BBenenue

XUMHST KaK CUCTEMa 3HAHUN O BELIECTBAX M UX MPEBpPALLEHUsAX. Teopus U SKCIEPUMEHT B
XuMuH. PasnuuHble  ypoBHM XuUMHU4YecKoil Teopuu. HMuHopmaumonnbie cuctemsl. Cucrema
NPUOPUTETOB B pa3BUTHH XUMUH. OCHOBHbIE MPOOJEMbI COBPEMEHHOH HEOPraHUYECKOW XHUMHH.
Pycckasi HOMEHKIAaTypa HEOPraHMYECKHX COEOUHEHHH (KHCIOPOA, OKHUCEN, THAPOOKHCH, BOJA,
IIeJI04b, MEPEKUCh BOIOPONA, CEPHOKMCIIBIN, XJOPUCTBIA U T.1.). MeKayHapoaHash HOMEHKJIATypa.
XUMUsI 1 DKOJIOTHSI.




OCHOBHbIE TIOHSITHS M 3aKOHBI XUMHH. ATOMHAsi €IMHHULIA MACChl. ATOMHAsl U MOJIEKYJIIpHAast
Macchl. Monb. MonbHast Macca. BameHTHOCThb. CTemnmeHb OKHMCIEHUS. OJKBHBaJieHT. MoJibHAs Macca
skBUBaieHTa. OmnpeneneHuss XUMHUYECKOTO SKBUBAJICHTA 3JIEMEHTA, KHUCJIOTBI, TUAPOKCHUIA, COJIH,
okcupa.  OKHUCITUTENbHO-BOCCTAHOBUTEIbHBIE  SKBUBAJIEHTBL.  3aKOH  CTEXHOMETPUHU.  3aKOH
5KBHUBAJIEHTOB.

CriocoObl BbIpaKeHUsI KOHLIEHTPALUU PACTBOPOB.

2. Crtpoenue aroma. Pa3ButuHe mnpeacTraBjeHHMid 0 cTpoeHMH aTomMa. KBaHTOBO-
MeXaHH4YeCKasi MojaeJb.

AToM — Kak cioxHas cuctema. CrokHasi CTpykTypa sinpa. [Iporons! u Helitponsl. IIpoToHHO-
HENUTPOHHAsI TEOPUs CTPOSHUS siApa.

JBolicTBEHHass NPUPOAA SJNEKTpoHAa. Macca M 3apsAn 3JeKTPOHOB. BoOsHOBBIE CBOKMCTBa
anextpoHoB. CooTHomieHne HeomnpeneneHHoctu IeitsenOepra. Ilomsatme opOuramu. BosHoBas
¢yHkuus u BosmHOBoe ypaBHenue Illpenunrepa. PanmuanbHas u OpOHMTanbHAas COCTABISIOLIUE
BOJIHOBOH (pyHKIINH.

KBanToBbie uncna. CTpyKTypa 3JIEKTPOHHBIX 00oJouek. KBaHTOBBIE YpOBHM, KBAHTOBbIE
NOAYpPOBHH, S-, p-, d-, f- atomuble opOuramu. IIpaBuno Kneukosckoro. PeasbHble pacmosiokeHust
YPOBHEH U MOAYPOBHEH B aTOME.

OCHOBHbBIE IPUHIIMIIBI PACTIPENENIEHNUs 3JIEKTPOHOB B aTOME. IPUHIMIT HAMMEHbIIeH 3Heprum,
npunuun [ayau u npasuno I'yHaa.

H3o0parkeHne 31eKTPOHHOM CTPYKTYPBI aTOMA MPH HOMOLIN 3JIEKTPOHHBIX (GOPMYIT U
KBAaHTOBBIX sTY€EK. DJHEPreTHYECKUE AUArpaMMbl MHOTO3JIEKTPOHHBIX aTOMOB.

3. XumMHu4yeckas CBf3b

ITonsTne xumuveckoi cesa3u. Kpusble n3mMeHenus suepruu npu odpazosanuu cssizu. [Ipupona
XUMHUYECKON CBs3U. KoJauuecTBeHHblE XapakTePUCTHKU CBsI3U. Tunm cBa3u. DBaneHTHble u
MEKMOJIEKYJIIPHBIE CBS3H.

KoBasnentHasi c¢Bs3b. [IBa mMeroma oObsCHeHMs KOBaJEHTHOW CBsi3u. OCHOBHBIE MOJIOKEHHSI
merona BajeHTHbIX cBsizell (BC). Ilomspuocts cBsisu. HenonsipHble M NOJNAPHBIE MOJIEKYJIBL.
JIMIIONBHBIA MOMEHT U XapaKTePUCTUKHU CTENEHH TOJISPHOCTH CBA3U. THIbI THOPUIN3AIMIA aTOMHBIX
opOuTaseli, HaIPaBIEHHOCTb XUMUYECKOW CBSI3W, reoMeTpudeckas KOHGUrypalys MOJNEKyd1. G- U T-
csi3u. OuHapHbIE, TBOMHBIE U TPOliHbIe CBsi3U. HeHachlaeMoCThb CBsI3H. DHEPrus CBSI3U.

OCHOBHBIE TOJIOKEHHsI METOAAa MOJIEKYJsIpHbIX —opOuraneii (MMO). Cesi3biBaromue,
Pa3pBIXJBSIIOINE M HECBSI3bIBAIOIINE MOJIEKYJISIPHbIE OpOMTANN, G- U 7- MOJEKYJSApPHbIE OpOHTAJH.
CxeMbl MOJEKYJSIpHBIX OpOUTajell JBYXaTOMHBIX TOMOSIEPHBIX, T€TepOSACPHBIX M MHOTOaTOMHBIX
moJekyJ. ITopsnok csi3u. MarautHele cBolicTBa Mosiekys. Cpasaenue Meronos BC u MMO.

Honnast cBsasb. Kpurepuii oOpa3oBaHuss WOHHOH cBsi3u. HeHacelmaemMocTb — CBSI3M.
Kpucrannnyeckoe cocTosiHIE€ HOHHBIX coenuHeHnid. HeHanpaBieHHOCTb CBsI3U. DHEPTUs CBSI3U.

MesxmonexynsapHble ¢BA3u. BogoponHas cBsA3b.

4. Iepuoanyeckuii 3aK0H U nepuoguveckas cucrema d1emenTos /(.. Menaeneesa

ITouckn OCHOBBI KJaCCH(PUKALMM XUMUYECKUX 3JIEMEHTOB 1O OTKPBITHS NEPHOANYECKOrO
3aKOHA.

Tpu srama paborsr 1M MenneneeBa B 00JacTH CUCTEMATHUKH XHMHUYECKHX 3JIEMEHTOB.
PopmynupoBka nepuoaudeckoro 3akoHa. CosgaHue NEpUOAMYECKOH CHCTEMBI  3JIEMEHTOB.
Jlornueckue BbIBOABI U3 IEPUOAUUYECKOTO 3aKOHA U NEPUOANYECKON CUCTEMBI 3JIEMEHTOB.

CospemeHHass  GoOpMyJIHpOBKa IepuoAMdeckoro 3akoHa. CTpykTypa  COBPEMEHHOIl
NePUOANYECKON CHUCTEeMBbI 3J1eMEeHTOB. KopoTkonmepuomHblii W AJMHHONEPUOAHBIM BapHAHTHI
nepuoanueckoil cucrembl. Ilepuon. I'pynma. Jlenenue rpynmbl Ha NOArpynnbel.  Tumnuueckue
3JIEMEHTBI, ITOJIHbIE AHAJIOTH.



s-, p-, d-, f- anemenThI. BHyTpeHHss U BTOpUYHAS IEPUOJUIHOCTb.

3aKOHOMEPHOCTU W3MEHEHUsI OCHOBHBIX XapPaKTEPUCTHUK aTOMOB IO MEPUONAaM U TpPYIIIaM.
Panunycbl aTOMOB M MOHOB, SHEPIUsl MOHU3ALMH, CPOJCTBO K 3JIEKTPOHY, 3JEKTPOOTPULIATEIBHOCTD!
U3MEHEHUs JTUX XapaKTePpUCTUK [0 TMepuojaM U TIpynnaM. 3aKOHOMEPHOCTH U3MEHEHUs
BAJEHTHOCTH, OKUCJIUTEIbHO-BOCCTAHOBUTEILHBIX CBOMCTB 3JIEMEHTOB M CBONCTB OJHOTUITHBIX
COEIMHEHM.

BanentHble 3JeKTpOHBI M MHOroOOpa3ue BaJCHTHBIX COCTOSIHHM aTOMOB s-, p-, d-, f-
3JIEMEHTOB.

S. CTtpoeHue KOMIJIEKCHBIX COeAUHEHUH

Koopnunaumonnas teopus BepHepa kak mepBas ynadHash [OMNBITKA TEOPETUYECKOrO
oObsicHeHus1 cTpoeHust komiuiekcHbIX coenuHeHni (KC). OcHOBHBIE MOJOKEHUs] KOOPAMHALIMOHHON
TEOPUH: LIEHTPAJIbHBIA aTOM U JIMTAHABI, BHEIIHSAS U BHYTPEHHsS cepa, KOOPAUHALMOHHOE YHCJIO,
AOPO KOMILIEKCA, €ro 3apsiz, raBHast U MoOOYHast BAJICHTHOCTH

IIpuponga xumuueckoin cesizu B KC. CoderaHue 5JI€KTPOCTATUYECKOTO U KOBAJIEHTHOTO
B3aMMOJIEHCTBUS LIEHTPAJIBHOTO aToMa (MM MOHA) ¢ jurannamu. [ToHATHE O KUCIOTaX U OCHOBAHHSIX
JIbronca.

Pone KC B mpupone (pepMeHTBI, XJOpOQMILI, TeMOIOOWH, KOMIUIEKCHbBIE COEIMHEHHSI
MHKPOJJIEMEHTOB B THMTAaHUU pPacTeHUil, jekapcrBa u sabl). McmonmpzoBanue KC B TexHoiOrMy,
CEeNIbCKOM XO3SIICTBE M MenULMHE (pa3/eNeHHe MW OYHCTKA CMeCe HEOpPraHMYeCKHX COeIUHEHii,
Goppba C XJIOPO3OM pacTeHHii, MPOTUBOOIYXOJEBOE AEWCTBHE KOMIUIEKCOB IUIATUHBI U JPYTUX
snemenToB). Jleryune KC 1 ux posib B HEOPraHM4eCKOM CHHTe3€ (TOHKHUE IUIEHKH, TeTePOCTPYKTYPHI).

6. Hauana xumH4ecKkoil TepMOAHHAMHKH

OCHOBHbIE MOHATHS XMMHUYECKOW TEPMOAMHAMMKU: CHCTEMa, IapaMeTphbl COCTOSHUS, paboTa,
SHEprus, TeIoTa.

BHyTpeHHss1 SHeprus, U ee U3MEHEHHe NMPU XUMHUYEeCKHX U (pa3oBbIX mpeBparueHusx. Ilepsoe
HayaJo TEPMOAMHAMHMKH. OHTanbnus o00pa3oBaHMs XUMHYECKHUX coenuHeHuil. CraHmapTHOe
cocrostune. CTaHnmapTHble SHTAIbIUU 0OpasoBaHus. TeruioBble 3(P(PEeKTbl XUMUUECKHX PpEeaKmui.
Tepmoxumuyeckue pacueTel, OCHOBaHHble Ha 3akoHe I'ecca. TepmoxumMudeckue LUKJIIBL
Tennoemkocts. TemnepaTypHasi 3aBHCUMOCTb TEILUIOEMKOCTH U 3HTaibnuu. YpasHeHue Kupxroda.
DHeprusi XUMHUYECKON CBS3HU.

Bropoit 3akoH TepMOAMHAMMKH. ODHTpONUs. 3aBUCUMOCTb 3HTPOIUU OT TEMIEpPaTyphl.
CranpapTHas sHTponusa. M3MeHeHue sHTponuu npu (a3oBbIX Mepexonax M XUMHYECKHX PeaKLHsX.
Oneprus ['mb6ca u sneprust ['enpmronbia. Kpurepuit caMonpon3BOIBHOTO MPOTEKAHUS MPOLIECCOB.
XHUMUYEeCKUI NOTEHLHMAN, 3aBUCHUMOCTb XHUMHYECKOrO MOTEHLMAjJa OT KOHLEHTpPALUHu, AaBJIECHUs
peareHToB. Y CIOBUE XUMHUYECKOTO paBHOBecus. M30TepMa XMMHUUECKO# peakLuu.

KoHcTaHTa XUMHYECKOrO paBHOBECHs] Kak Mepa IIyOMHBI TNPOTEKAHUS IPOLECCOB.
Hcnonb3oBanue 3Ha4Y€HUIN CTAaHAAPTHOW SHTANBIMM U SHTPOIUHU IJIs1 pacdeTa KOHCTAHT PaBHOBECUS
XUMHUYECKUX peakuuil. PakTopsl, BAUAIOLIME HA BEIUYMHY KOHCTaHTBI paBHOBecus. TepMoanmHamu-
YyecKull BBIBOJ 3aKOHA NeHcTByromux Macc. Cnsur xumudeckoro pasHoBecus. [Ipunnun Jle Harense.

7.KuHeTHKA U MEeXaHU3M XHMHYECKHX peaKkuHii

CKOpOCTb XMMHYECKOH peakluu, €€ 3aBUCUMOCTb OT MPUPOABI U KOHLEHTPALMM PEareHToB,
TeMneparypbl. 1lopsaaok u MonekylspHOCTb peakuuu. KOHCTaHTa CKOPOCTH, €€ 3aBUCUMOCTb OT
TeMIepaTypbl. YpaBHeHHE AppeHuyca. DHeprus akTUBALMU (IEHCTBUTENbHAs M KaXKyLIascs).
IloHsATHE O TEOPUHM AKTHBHBIX COYIAPEHHH, aKTHBUPOBAHHOM KOMIUIEKCE B TEOPHH aOCOJFOTHBIX
CKOpOCTeH peakuuu. MexXxaHn3M M KHMHETHKAa PEaKkluil B TOMOT€HHBIX U TE€TEPOreHHBIX CHUCTEMAXx.
Ienubie (HH.CemenoB) wu xonebarenbhbie (b.Ilbenoycos, A.M.KaOoTuHckuii) peaxiuy.
I'omorenHslit 1 rereporeHHbli karanau3. MHrubutopsr u uHruOuposanue. OCoOOEHHOCTH KUHETHUKH



razodasHelx, KUAKOPa3HbIX U TBepHo(dasHbIX peakuui. MexaHU3MBbl peakLuil ¢ ydacTHeM
OpPraHUYECKUX COCTUHEHUH.

Xumndeckoe pasHoBecwe. OOpaTumMble M HeoOpaTumble XUMU4eckue peakuuu. CocrosHue
paBHOBECHs] W TNPUHLMN MUKPOCKOMUYECKOH obOparumoctu peakunu. Kunernmueckuii U
TEPMOIMHAMHYECKHUH MOIXOAB! K ONMUCAHUIO XUMUYECKOTO PAaBHOBECHS.

KoHcTaHTa XMMHYECKOTO paBHOBECHS M pa3NiMuHble CrOcOObI ee BblpaxkeHus. CBs3b
KOHCTAHTBhl XUMHUYECKOT'O PaBHOBECHsI CO CTaHOAPTHBIM HM3MeHeHueM sHepruu ['mb6ca. Cmeuienue
XUMHMYECKOIr0 paBHOBecUs Ipu n3MeHeHun ycnosuil. [Ipunuun Jle Ilarense.

BnusiHue cpenbl Ha MpoTeKkaHNe XUMUYECKUX peakiuil. Ponb SHTaMbIUIHOIO M SHTPONHUIHOIO
(akTOpOB B ONpeENeHNH HAIIPABIEHUs MPOLiecca.

8. PacTBophI

PactBopb! kuakue (BOAHbIE M HEBOAHBIE), TBEPIAbIe M razooOpasHble. CrocoObl BBIpAKEHHS
KOHLIEHTPALMN PAacTBOPOB: MAaccoBasi NOJIs, MOJSIPHOCTb, HOPMAJIbHOCTb, MOJISJIBHOCTb, MOJISIPHAs
nons. PacTBOpel HACBIIIEHHBIE, HEHACBHIIIEHHbIE U, KOHLEHTPHPOBAaHHbIE M pa30aBJICHHbIE.
3aBUCHMOCTb PACTBOPHUMOCTH OT TEMIIEpPaTyphl. PacTBOPBI HealbHbIE U peasibHbIE.

ITonsiTHE O KONJIOUAHBIX PACTBOPAX.

KonnuratusHele CBOWCTBA PacTBOPOB HE BJIEKTPOJUTOB U 3JIEKTPOJIMTOB. JlaBieHue mnapa
OuHapHBIX pacTBOpoB. 3akoHbl Payns. Kpuockomus u 30yJUTMOCKONUST KaK METOIbl ONpENeseHHs
MOJIApHBIX Macc. OCMOC M OCMOTHYECKOEe JIaBJICHUE B HEOPTaHUUECKHX M OMOJOTHYECKUX CHCTEMaXx.
3axonsl Payns u Bant I'ogda nns pacTBOpOB He 3JIEKTPOJUTOB M 3JIEKTPOIUTOB. M30TOHMUECKUI
KO3 PULHIEHT.

Dnextponutnueckas auccouuarys (C. Appenunyc). CunbHbie U cnadbie 371eKTpoauThl. CTeneHb
U KOHCTaHTa auccouuanuy. PakTopel, BIMSIOMUME HA CTENEHb 3JIEKTPOJIUTUYECKON AMCCOLMALINY.
Kaxymascst cteneHb AUCCOIMALMM CHIIBHBIX JJIEKTPOJUTOB. Jluccormanust cialOblX 3JIEKTPOJIUTOB.
3axoH passenenus OcrBaibaa.

Bona xax Bakneinmuii pacrsopurens. Koncranra auccounanuu soasl. MoHHOE npon3seneHue
BOZBbI. BOmoponHbIil oKasaress.

I'maponus coneit. KoHcranta paBHOBecuss peakuuu rufposinza. PaxkTophl, BIUAIOIINE HA
paBHOBECHE PeaKLUi THAPOIN3A.

IIpousBeneHne pacTBOPUMOCTU IIJIOXO PACTBOPUMBIX CHIIBHBIX 3JIEKTPOJMUTOB. Y CJIOBHUS
OCAXI€HHs U PAaCTBOPEHUs OCATKOB.

9. DJIeKTPOXHMHYECKHe CBOHCTBA PACTBOPOB

ConpsikeHHbIE  OKHCIUTENbHO-BOCCTAHOBUTENbHbIE  mapel.  [loHstue o  AgBOWHOM
JJIEKTPUUECKOM CJI0€. DJIEKTPObl, rajibBaHUUECKast siueiika. DIeKTpoaHblil noreHman. CraHaapTHbIN
JNEKTPOAHBIH  moTeHuMan. Psang  Hanpsbkenuil.  OmnperneneHue  HanpaBJIeHUs  OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIX peakuuil. YpaBHeHue HepHcra. DnexTponus, 31€KTPOXUMUYECKHE MCTOUYHUKHU
SHEPrUu, KOPPO3Hsl KaK 3JIEKTPOXUMUYECKHI POLecC.

6. OBPA30BATEJIbHBIE TEXHOJIOT'UHA

ITpu u3ydeHnn TEOPETHUECKOTo Kypca Ha JIEKIUSIX MPEeayCMaTpUBAeTCs 3aJI0KEHHE MaTepuasa B
Bue npeseHTannu. OTaeNnpHble JeKIMU 3JIaratoTcs Mo NpoOJIEMHOM TEXHOJIOTUH.
Ha nexkumsix uCHONB3YyIOTCS B KavyeCcTBE JEMOHCTPALIMOHHOrO Matepuaina Ilepuomuueckast

cucrema siemenToB /1. 1. MenneneeBa u psii APyTUX CIPABOYHBIX TaOMHLI,



Ilpn wm3ydyeHUH CBOWCTB OTHEIBHBIX XUMHUYECKMX COCIMHEHUN U XUMHUYECKHX IPOLIECCOB
MPeayCMaTPUBAETCs MOCTAHOBKA JIEKLIMOHHBIX 1EMOHCTPALMOHHBIX OIBITOB.

Hekoropble pa3nenbl TEOPETHYECKOrO0 Kypca M3y4darOTCsl ¢ HCIONb30BAHHUEM OIEPEekKarollein
CaMOCTOATENIbHOH pabOThI: CTYAEHTHI IOJYYAIOT 3aJaHNsI Ha O3HAKOMJIEHHE C HOBBIM MaTE€PUAJIOM JI0
€ro M3JI0KEHUS Ha JeKLUAX.

Ilepen ouepenHON JeKUMH, KaK MPaBWIO, MPAKTUKYIOTCS (WIETy4YKH» IO MaTepuany
npeabIAyIied JeKIUH. JTO MO3BOJSAET ONPEACIUTb CTENEHb YCBOCHHs H3JI0KEHHOIO paHee
Matepuana. J{ist Gonee OCHOBAaTENbHOI OLIEHKH YCBOSIEMOCTH TEOPETUUECKOTO MaTepHajia CTyAeHTaMH
UCIIOJIB3YIOTCSI TECThI, a TAK)K€ TPAAULMOHHBIE NMHMCbMEHHbIE U YCTHbIE KOHTPOJBHbBIE MEPONPUATHS

(KOJIJIOKBHYMBI, KOHTPOJIbHBIE PabOTHI).

7. HEPEYEHDb YYEBHO-METOJUYECKOI'O OBECIIEUEHUSA JJ51 CAMOCTOSTEJIbHOI
PABOTBI OBYYAIOIIUXCA 11O AUCHUIIJIMHE (MOYJIIO)

JlekumoHHBIC 3aHATHA TPOBOAATCS 1 pa3 Heaet0 B 00beMe 2 4acoB U 3 4acOB MPAKTHICCKUX 3aHATHH B TICPBOM
cemectpe. [locie OKOHYAHHS H3YUCHUS KAKIOW TEMbI CTYACHTHI MPOXOTIT TCCTHPOBAHHE, COOCCEIOBAHUC,

BBIMNIOJIHAKOT KOHTPOJIbHBIC pa6OTbI.

7.1. IlepeueHb-yueOHO-METONUYECKOTO obecneueHus AJ1s1 00YHarOLUIMXCsl [0 AUCLHIIIHHE:

1. Axmeros H. C. O6wmas u Heopranudeckas xumusi: yaeOHuk st By3os/H. C. AxmeTos.
—M.: Beiciu. k., 2012. — 743 ¢.
2. I'muaka H.JI O6mas xumus. — M.:Hurerpan-Ipecc, 2010. — 727 c.

3. I'munaka H.JL 3apaun u ynpakHenus no obmeii xumuu. — JI.: Xumus, 2011,

7.2. VkazaHusi 1151 00y4aroIMUXCsl 0 OCBOSHUIO TUCLUTLTHHBI
Tab6auna 7.1.

Copep:xkaHue caMOCTOSITEILHOI padoThI 00y4aOIIHX CA

Homep| Temwi/60npocht, 6bIHOCUMbIE HA CAMOCMOSIMENbHOE U3Y- Kon-60 | @opmsl padomel
yenue YaCO8
pazoen
T
Beenenue. OCHOBHBIE TOHSATHS U 3aKOHBI X UMHHU. cobecenoBanue,
2 TECTOBBIN
KOHTPOJIb
2. (Crpoenue aToma 3 cobecenoBanue,
TECTOBBII




CobecenoBanue,
TECTOBBIN KOH-
TPOJIb

3. [Xumnueckas cBsi3b 3

[Mepromuueckuii ~ 3aKOH U MEPUOAMYECKAs] CHUCTEMA Cobecenosanme,
3 TECTOBBIN KOH-

XUMHU4YeCKuX s1eMeHToB J[. M. Menneneesa TPOJB

cobecenoBaHue,
5. CTpoeHne KOMIUIEKCHBIX COeIUHEHUM 2 TECTOBBII KOH-

TPOJIb

6. o
IHauaa xuMHU4eCKOM TCPMOANHAMUKN CO6GCGHOBaI;II/Ie,
3 TCCTOBbIA

KOHTPOJIb

7. [KuHeTHKa M MEXaHH3M XHMHYECKO peaKiuu cobecenoBaHue,
3 TECTOBBIMN
KOHTPOJIb

8. |PacTBOpEI cobecenoBaHue,
3 TECTOBBIM
KOHTPOJIb

9. . cobecemoBaHme

[DJIEKTPOXUMHUECKHE CBONCTBA PACTBOPOB 2 N
TECTOBBIIA

KOHTPOJIb

8. OHEHOYHBIE CPEJACTBA JJIA TEKYIIETO KOHTPOJIAA YCIEBAEMOCTHU "
MPOMEXYTOYHON ATTECTALIUA

Bonpocut 0n1a cobecedosanus
Tema: «OcHOBHBIE KJIACCHI HEOPrAHHYECKHX COeTHHEHMID»

1. Kaxue OuHapHble COeIMHEHHS Ha3bIBAIOT OKCUAAMU? YKaKUTE BO3MOXKHBIE CITOCOOBI X
HOJTyYeHHS.

2. Ha yem ocHOBaHa kjiaccuukanums OKCHIOB Ha: a) HecoleoOpasyroiue u coneodpasyromuue; 0)
KHCJIOTHBIE, OCHOBHBIE M MPOSIBIISIIOIINE KUCIOTHO-OCHOBHYIO 1BOMCTBEeHHOCTH? Kakue
peaKkIK XapaKTePHbI AJIsI OKCHIOB KAXKIOH U3 3TUX TPy’

3. IlpuBeauTe mpuMepbl OKCHAOB, KOTOPBIE IIPH B3aUMOAEHCTBHU C BOIOW 00pa3yIoT 1BE
kuciotsl. Kak B3anmopetictBytot ¢ pactBopom Ca(OH)2 okcuabt N2Os, N2O3 1 NO2?

4. B ueM mposiBiIA€TCs KUCIOTHAs MPUPOIA TEX OKCUIOB, KOTOPBIE C BOAOH HENOCPEICTBEHHO He
B3aMMOJEHCTBYIOT?

5. HaszoBute OCHOBHBIE OKCHJIBI, HEIOCPEACTBEHHO B3aUMOACHCTBYOLIME ¢ Bogol. Hanumure
YPaBHEHUS COOTBETCTBYIOIINX PEAKLIHIH.

6. Kakue no xapaxkrepy okcuabl 00pa3yroT HEMETaJUIbl U METAJUIbI B Pa3HBIX CTETICHSIX
okucnenus? [lokaxure 310 Ha npumepe okcuaos xpoma CrO, Cr203, CrOs.



10.

I1.
12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

VY Kakoro u3 AByX OKCHJIOB OCHOBHbBIE CBOMCTBA BrIpakeHbl cuiibHee: FeO nunu Fex03; SnO nmm
SnOz; ZnO umu CdO; SnO unu PO; BbO unu CaO; As203 unu Bi203?

B kakux ciy4asix 1Ba OKCHZa MOTYT B3aUMOJIEHCTBOBATD PYT C APYTOM M KaKHUe€ COSTMHEHHSI
npu 3ToM 00pas3yroTcs?

Kakne okcuzibl 1 Ha KAaKOM OCHOBAHUHU MOTYT OBITh OTHECEHBI TAK)Ke M K KJIACCy COJIei?
[TpuBenuTe COOTBETCTBYIOIINE TPUMEPHIL.

dopMyaaMu Kakux coyieil MoxeT ObITb (JOPMaIbHO BBIPAXKEH COCTAB TAKUX MUHEPAJIOB, KaK
IIMUHENN, rayCMaHuT, MarHeTuT? K KakoMy KJ1accy ciieqyeT OTHECTH 5TU COSAHHEHHS?

Kak nonxyuuts okcunbsl CuO, CO2, SOz, P20s, Fe203, MgO u3 npocTbIX U CIOKHBIX BELIECTB?
[TonyuuTe 10 ABa OKCHAA U3 PA3IMYHBIX UCXOIHBIX BEIIECTB: a) KUCIOT, 0) OCHOBAHUIA, B)
COJIEH.

Kakoii okcu MOXKHO MONYYUTh U3 Kaxaol kucaotel ciaenyroero psaga: HCIO4, HoMoOq,
H>Cr207?

Kak nonyuuTh OKCHI LMHKA U3 a) MeTaiia, 0) muHepanos ranMes: ZnCO3 1 LIHHKOBOM
obmanku ZnS?

Uepes kakoil MPOMEKYTOUHBIN MPOAYKT, JIETKO Pa3jiaratolIMics MPH HaArpeBaHUU, MOXKHO
MOJIyYUTh OKcuA Metaia u3 ero conu? [okaxure 3to Ha npumepax: FeCl3—Fe20s;
A1(CH3C0OO0)3—A1203; CuSO4—CuO; MnBr;—MnO. Kak MOXHO 11 OTHOTO M TOT'O XK€
HJIEMEHTA U3 OJJHOTO OKCH/A MOJNYYUTh IPYTOM.

Kakwue conu HazbBaroT ruipokcocossiMu? Kak ux MOXKHO MOSYYHTh, €CIIA HCXOAHBIM
BEIIECTBOM SIBJISIETCS] TUAPOKCH MK cob, Hanpumep Mn(OH)2 u Fea(S04)3?

Hanmmmre rpaduueckue popmyiiel: ruapokcodpomuna maprania (1I); ruapokcokapbonara
MarHus; THAPOKCOHNUTPATa AJIFOMHHUS, TPUTHAPOKCcOPochaTa KaabIys.

B 4em ruppokcocosnu mposiBIISIFOT CXOACTBO: C OCHOBAHUSIMH, ¢ cosiMu? [Tokaskure 310
YPaBHEHUSIMU COOTBETCTBYIOLIUX PEAKLIHII.

ITpuBeauTe npUMepsI 3JIEMEHTOB, KOTOPbIE BMECTO THAPOKCOCONei 00pa3yroT okcoconu. 3a
cuet 4ero 1o npoucxonur? Hanummure rpadudeckne popmysl: xnopuna okcocypbmpi(11I);
cynb(aTa OKCOTUTAHA, XJIOPUA THOKCOypaHa.

ITpuBeauTe npuMep KUCIOT, OCHOBAHUI U COJIEH, 13 KOTOPBIX HENb3sI MOJIYYUTh THAPO- U
TUAPOKCOCOITH.

Kax MOKHO OCYIECTBUTH CIEAYIOIINE MEPEXOAbl B IPSIMOM M OOPAaTHOM HAINPaBICHUU!
KHCJIOTa —THAPOCOJb —>CPEHSSA COJIb —THIPOKCOCOIb — TUAPOKCHIA OKCHI?

Hanmmmre ypaBHeHUs peakuni, KOTOPBIE MOCIE0BATENbHO MPOTEKAIOT MPH OCTETIEHHOM
nobasnennn: a) NaOH k pactBopy ruapocyibdaTta HUHKa; 0) KUCIOTHI K pACTBOPY aJFOMHHATA
KaJIus.

23. Kakumu 1ByMst Crioco0aMu MOXKHO TOJYyYUTh. a) CyIb(QUI MeIH U3 MeTalin4eckoil menu; 0)

XJIOpUA alfOMUHUA U3 METAJIJIMICCKOTO ATTFOMUHUS?

24. Hanmumure ypaBHEHUs PeaKLUl, IPU MOMOLIU KOTOPBIX NEPEUUCICHHbIE HIKE COJIU MOTYT

obiTh iepeBenensl B cpeauue. (CuOH)2S04, Ca(HCO3)2, [Al(OH)2]2SO04, Cr2(OH)4SO4.

Tema: «Ctpoenue atoma. I[lepuoanyeckuii 3aK0H ¥ MEPUOIUIECKAS CHCTEMA XUMHYECKHX

1.

nemenToB [.. MenaeneeBa»

YTo HA3BIBAIOT IMPUHIUIIOM HECONIPEACICHHOCTU U COOTHOILICHUEM HeOHpeI[eJ'IeHHOCTI/I?



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20

21.

22

IIpuMeHnMO 1M MOHATHE TPACKTOPUH IBHXKEHUs K MUKpodacTuiiaMm? Uem 3To onpenensiercs u
KaKOe MOHATHE €r0 3aMeHseT?

3 . HeonpeneneHHOCTD NOJIOKEHUS 3JIEKTPOHA PaBHA:

a) 1071% ; 6) 1 cm. Kaxoit Gyaer mpu 3ToM HEONPEIENeHHOCTb B UMITYJILCE H CKOPOCTH?
HeonpeneneHHOCTb B CKOPOCTH 371eKTpoHa pasHa 10% cm/c. Haiiute cooTBeTCTBYOITYHO
HEOMPEeNeNEHHOCTD B MOJIOKEHNUHU 3JIEKTPOHA.

[TorpermHoCTh B ONpeneneHnH MOJIOKEeHUs JIeKTpoHa paBHa: a) 0,5 cm; 6) 0,05 am. Kakoit
OyzeT mpu 5TOM MOTPELIHOCTh B OTNPENEIeHUN cKopocTr? J1Jisi BTOpPOro ciydvas cpaBHutTe AV,
BBIPAXKEHHYIO B KM/C, CO CKOPOCTBIO JIBUIKEHUSI JIEKTPOHA IO nepBoii opdure bopa.
CkopocTh IBIKEHHS 3JIEKTPOHA IO NepBoii OopoBckoit opdute paBHa 2187 km/c. Ecnu
MOTPELTHOCTb B ONPENeIeHHH CKOPOCTH paBHa | KM/C, TO Kakol OyJeT mpu 5TOM MOTPeLIHOCTh
B OnpeneneHnn KoopauHatel? CpaBHUTE ee CO 3HAUE€HUEM paauyca OpOUTHL.

CgeT umeeT IBOMCTBEHHYIO MPUPONY, TO3TOMY SHEeprusi pOToHa MOXKET ObITh BbIpaKeHa
neymst ypasHeHusimu: E=hv u E=mc’. Haiinure 0TCIOa B3aMMOCBS3b MEK/Y IJUHON BOJHBI,
CKOPOCTBIO cBeTa 1 Maccoll ¢poTtoHa. [Tonyuure ypasuenue ne bpoiisst, 3ameHus GpoToH mroboit
Mukpouactuuen. IToueMy kopnycKyJsipHO-BOJIHOBON Ayajnu3M CBOMCTBEH TOJIBKO MUKPO-
qacTuam?

Kakoe skcniepuMeHTanbHOE MOATBEPIKACHNE HAlllJIAa TUIIOTe3a e bpoiinsa 0 BOMHOBBIX
CBONCTBaX MUKPOYACTHIL?

Yemy paBHA neOpoiineBcKas JIMHA BOJNHBI 3JIEKTPOHA, IBUKYIIErocs cO CKOPOCThIO: a) 6-10°
m/c; 0) 2187 xm/c?

Uemy paBHa Macca poToHa kpacHoro csera (X=648 um)? CpaBHUTE ee ¢ Maccoil

snextpona (9,11-10°% ).

Uemy paBeH ummyssc GoTOHA At cBeTa ¢ A=485 HM?

Dueprus porona pasHa 5 101 ik, Haiinure nmuHy BOJHBI 3TOTO H3NydeHns. UeMy paBHbI
IUTMHA BOJIHBI, Macca U UMITYJIbC AJis HOTOHA C SHeprueii 6,7 3B?

Ecnu atom renust umeer suepruto 0,04 5B (3HEprus TEIIOBOrO ABIKEHUS TPH KOMHATHON
TeMIIepaType), TO Kakoi OyeT COOTBETCTBEHHO eOpoiiieBcKast AINHA BOJIHbI?

Uro Ha3bIBaIOT SHepruei nonnsanun’? Kakas BeIuMunHa UMeeT ¢ Hell OJJMHaKOBOE YHCIIOBOE
3HadeHue? B kakux egnMHULIAX OHU U3MEPSIIOTCSA?

Uemy paBHO YUCIIO BCEX BO3MOKHBIX HOHM3ALMOHHBIX MOTEHLUAJIOB AJI1 AAHHOTO aTOMa U YTO
ABJISIETCA MIPUYMHON yBeNUYeHUs UX 3HaueHuil B pany: L1<k<ls...?

Kaxk 3aBrcHUT BeTMUMHA HOHU3ALIMOHHOTO NOTEHLIMAJA OT 3HAYE€HUs ISl 3JIEKTPOHA TJIABHOTO
KBAHTOBOT'O YHCJIa U YeM 3Ta 3aBUCUMOCTb 00yCiIOBIeHa?

Kak MOXHO 1O 3KCNIEpUMEHTANIbHO HAaIEHHBIM HOHU3ALMOHHBIM [IOTEHI[HAIaM YCTaHOBUTD
HaJIM4Me B aTOME 3JIEKTPOHHBIX CJIOEB U YHCJIO 3JIEKTPOHOB, KOTOPbIE OHU COepIKaT?
[TokaskuTe 3TO, MOJB3YSACh 3HAYEHUSIMH STUX BenuduH s Oeprnms: 1=9,3; 1o=18,2;
I3=153,7 n 14+==217 5B.

. Kak AOJIKHBI OTJIMYATHCA APYT OT ApyTra MOHU3ALMOHHBIC IMOTCHIUAJIbI aTOMOB! a) HaTpuda u

xJiopa, 0) KaJuust u KpUNToHa, B) Oepusutust u Oapusi?

UTo Ha3bIBAIOT CPOACTBOM aToMa K 3JIEKTPOHY? JIJis KakMX 3JIEMEHTOB 3Ta BEJIMUHNHA NUMEET
HanOOJIbIIee TOJOKUTENBHOE 3HAYSHUE U [Tl KAKUX OTpulaTeabHoe 3HaueHne? Kakue
SKCIEPUMEHTAIbHBIEC JAHHBIE YKA3bIBAIOT HA HEBO3MOKHOCTD CYIIECTBOBAHUSI MHOT03aPsIIHBIX
MPOCTBIX HOHOB?

Kakoit BbIBOJ MOXKHO CI€IaTh O CBOMCTBAX 3JIEMEHTA IO 3HAYEHUIO i1 HErO0 HOHU3ALIMOHHOTO
MOTEHIIHAa U CPOACTBA K DJIEKTPOHY?



23.

Yro Ha3bIBAIOT aOCONOTHOM M OTHOCHTEIBHOU AJIEKTPOOTPULATeIbHOCTHI0? Kak 1o 3HaueHH 0
STOH BEJIMYMHBI MOXKHO, CYAUTH O HAIIPABJIEHUH CMEIIEHHSI DJIEKTPOHHON TJIOTHOCTH TIPH
00pa3oBaHUM CBS3E?

24. YTto HA3bIBAIOT CTEMEHBIO OKUCICHUS 3JIEMEHTA M YeMy paBHA UX 001Iasi CcyMMa B MOJIEKYJIE U

25.

uoHe?
IIpu BBICOKMX MJTH HU3KHMX 3HAUEHHSIX CTEMEHb OKUCIIEHUS DJIEMEHTa MOJKET ObITh PaBHA
3apsiay ero cBOOOIHOTO MPOCTOro HOHA?

Tema: «XuMHYECKASA CBSI3b»

Memoo eanenmuwix cxem.

10.

11.

MoskeT Jin IIMHA CBSA3U OBITh PaBHOI CyMMe PaguycCcoB JIByX aTOMOB, KOTOpBIE €€ 00pasyroT?
INokaxxure u 00bsiCHUTE Ha TpUMepe MoJtekyiel Ha, 3Hast, uto 1/H/=0,053uMm, a d/H-
H/=0,074aM.

Borunciure suepruto 6 -cBsizu C-C, ecnu ctannaptHas Teriora oopasosanust C-H u3
ra3000pa3HbIX yriepoaa u Bogoposaa pasHa -2815 kJ[»/mosb, a sueprust o-cesisu C-H paBHa -
411,3 xJIx/mMoJb.

Oueprus nuccouuaru HJ pasra 2984 k/[x/mMonb. MoxkHO 5 pa3nokuts HI Ha 31eMeHTbI
nipu 06nyueHnn yastpaduoneTopbiM ceetoM A = 2-10710 M? Kakyro sHepruo Hajo 3aTpaTHTh,
4TO6bI pasnokuthb 5:107 r HI?

ITouemy MakcHMasbHasi KOBAIEHTHOCTH (pocopa MokeT ObITh paBHOM IATH, a Y a30Ta TaKOe
COCTOSIHUE OTCYTCTBYET?

B pamkax Teopun BC 00bsicHUTh, HOYeMy y OOJBIINHCTBA P-3JEMEHTOB C IEPEMEHHOI
BAJICHTHOCTBIO €€ 3HAUE€HUS pa3nyaroTcs Ha 27

JInst KaKuX 3JIEMEHTOB, HMEIOIINX SIEKTPOHHbIE KOHMHUTYPAIIMH BHENIHEro ClIos atoma 3s% p? |
452 p*, 52 p° , 65! p® xapakTepHbI MepeMeHHas Y6THAs U TIePeMEHHas HEUETHAS BAIEHTHOCTD?

Ha ocHOBaHUM Pa3HOCTH 3JEKTPOOTPULIATEIBHOCTH aTOMOB 3JIEMEHTOB YKAXKUTE, KaK
U3MEHSIETCs CTeNeHb MOHHOCTH CBsi3M B coenunenusix HF, HCI, HBr, HJ?

Paccunraiite 3(deKTHBHBIE 3apsAabI ATOMOB BOJIOPOJA U XJIOPa, OOPa3yIOIIMX KOBAJIEHTHYO
TIONAPHYIO CBA3b, €CIHU [3ken MoeKynbl HC 1 pasen 3,4-10%° KM, a nnmna cesasu H- C1 pasHa
1,27101% m,

Kak  MOXHO OOBSICHUTB, UTO aMMHUAK U TPUPTOPUA a30Ta, UMEIOLINE OAUHAKOBYIO MU~
paMuaanbHYO (GOPMY U COAEPIKAIINE aTOMBI 3JIEMEHTOB C MPUMEPHO OMHAKOBBIM Pa3IHUNEM
B JJICKTPOOTPULATCIIBHOCTH, CYIIECTBEHHO PAa3JIMYIarOTCsA MO BEJINYNHE TUITOJBbHBIX MOMEHTOB!
w (NH3) = 0,49 « 10% Kn-m, p(NF3)=0,07-10% Kn- m?

Kaxk cornacoBath Majyro MOIAPHOCTS cBsisu B Mosiekyne CO (1= 3,33 103! Kum) co
3HaunTenpHbIM paszanuueM B D0 C u O DO(C)=2,5; 20(0) =3,5.

Juaa cesizu H-F paBHa 0,092 M, a monsipHocTh coctasisiet 45%. Haiinure W/H-F/.



12.

a)

VY CTaHOBUTH MPOCTPAHCTBEHHYIO CTPYKTYPY CIEAYIOIIUX MOJIEKYJI:

COS, COCIy, CFy, SiFs;

b) NHs, NOz, PH?, PO#*;

©)
d)

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27

HsS, SCIa, SF4, SO2F>;
CL0, CIO;~ CIO;4 -, JO¢™.

ITokaxkure BiusHUE HENOAENEHHBIX A1eKTpoHHbIX nap /HIT/ va popmy monexyn BrFs, SFa,
JCly~, JFs. Ilpenckaxure /3KBaTOpUaIbHOE WK akcuajabHOe/ pacmnojioxenue HIT.

Memoo monekyrapusix opoumaeil.

Kak Ha ocHoBe Teopuu MO onpenensitoT KpaTHOCTb CBSI3U MEXAY ABYMsl aToMaMu?
IIpuBenure npumepsl.

Kak teopust MO 00bsiCHsI€T HEBO3MOKHOCTb 00paszoBaHust Mosiekys Hes, Bea, Neo.
Kak Teopus MO obObsicHseT: a)nuamaraeTnsm modekyn N, F2; 6) mapamarnernsm Bz u O2.

Cocrasuthb sHepretuueckyro auarpammy MO gactuiy NO', NO u NO™ u cpaBHUTB UX
KpaTHOCTb U Ecg?

Cocrasutb 5Hepreruueckyto nuarpammy MO u AO monexynbl LiH Kakue opOuranu B Heit
SBJISIFOTCSI CBSI3BIBAIOIIIMMU, a KAKHE HECBSI3bIBAIOLINMU ?

V kaxoit monexynbl N2 niu CO OoJblie s3Heprust Aucconuannu?

OOmbsicHUTE, TIOUEMY OTPBIB OJJHOTO AJIEKTPOHA OT MOJIeKyJ bl CO mpuBOAMT K OCIabIeHUIO
CBSI3M , a OT MoJieKyJibl NO™ k e€ yrpOouHeHHIO ?

Honnas cease.

Temneparypa miaasnaenus: CaC1,=780°C, CdCl12=560°Q panuyc Ca pasen 0,104 um, Cd—0,09
HM. OOBSCHUTD pa3anyre TEMIepaTyp IIIaBJICHHS.

IIpu nepexone ot CsF k CsJ Temneparypa miaBieHus KPUCTAIIOB yMeHbInaeTcsi. OObSCHUTD
HaOJTF01aeMbIi XO/1 U3MEHEHHsI TEMITePATyPhI MTABJICHUS.

OOmpsicHuTh HeycTOHUMBOCTL ruapokcunos meau (I) u cepebdpa (1).

OOBSICHUTB € MO3ULUH MPEACTABICHUH O MOIAPU3ALMH HOHOB MEHBLIYIO yCTOHYNBOCTD AuCl3
B cpaBHeHuu ¢ AuClL

K2CO3 mnaButcs mpu 890°C 6e3 paznokenus, Ag2CO3 paznaraercs ysxe mpu 220°C.
OOBSICHUTD YKa3aHHOE pa3jinine.

BaClz B BomHBIX pacTBOpax auccouuupyeT nosHoctoio, a HgClz mouTtn He nuccouuupyer.
OOBsicHUTE 3TO pa3IUyuue B CBOMCTBAX COJIEH.

. UTo Ha3BIBAIOT AOMOIHUTEIBHBIM NOIAPH3ALUOHHBIM 3 dexTom? OOBSICHUTB, KaK ero

Hamuume B coenuHenusx Hg?" nenaer oxcun HgO MeHee ycToituupbiM, uem okeu ZnO, He-
CMOTPsI Ha OOJIBLINI PaANyC HOHA PTYTH.



28. Kaxoe coennnenue tepmudecku donee ycroiiunso: a) PbCO3; u CaCOs, 6) HgCls u PbCly, B)
FeClz u NiCl3, r) Zn(OH)2 u Ca(OH)2, 1) MgCO3 u SrCOs.

Mesrcmonexynapuoe ezaumooeiicmeue.

29. Yem oOBsACHSIETCS pa3HOCTh TeMnepartyp kuneHus azora (-195,8°C), kucnopona (- 183°C) u
¢ropa (-187,9°C)? [ToueMy HAMHOTO OTJIMYAETCS OT HUX TEMIIEPaTypa KUIeHuUs Xjopa (-
34°C)?

30. UeM OOBSICHUTB Pa3HYIO SHEPTHUIO BOIOPOIHBIX CBSI3EH.

31. Kak 1 moueMy U3MEHsIEMCsI arperaTHOE COCTOSTHHE MPOCTBIX BEILIECTB MPU KOMHATHOMN
Temrnepatype B psaay ¢prop-iion. Kakoe arperaTHoe COCTOSIHUE JOJKEH UMETh acTat?

32. YUeMm OOBSICHUTB, YTO TEMIIEpATypa MJIABJICHUS BOABI 3HAUUTEIILHO BBIIIE TEMIIEPATY PbI
miaBjeHus: proposonoposa (-83°C), XOTs AUMONBHBIN MOMEHT MOJIEKYJibl BOabI (0,61-1
Kim) Menbie, uem mosekynsl HF (0,636-10% Ki-m).

0-29

Tema: «CTpoeHHe U CBOICTBA KOMILIEKCHBIX COeIHHEHHII»
1. Kaxue coequHeHHsI MOKHO OTHECTH K KOMIUIEKCHBIM?

2. Ilonb3ysAch NONOXEHUAMU KOOPAUHALIMOHHON Teopuu BepHepa naiite onpeneneHus
CIEAYIOIIUM TIOHSATHSIM: ) KOMILIEKCOOOpa3oBaTesib, 0) TUraH/bl, B) KOOPAHMHALMOHHOE YHCIIO
KOMIUTEKCO00pa3oBaress, I) BHYTPEHHsISI U BHELIHSS chepa KOMILIEKCa.

3. Kak onpenensorcs 3apsa KOMIUIEKCHOTO HOHA U CTETIEHb OKUCIICHUS
KOMILIEKCOOOpa3oBaresist?

4. Kaxas CBsi3b MEXIy CTPOEHHEM aTOMOB 3JIEMEHTOB U UX CIIOCOOHOCTBIO K
KoMIutekcooOpazoBanmio? [IpuBenuTe npruMepbl THIUYHBIX KOMILIEKCOOOpa3oBaTee.

5. HpI/IBeI[I/ITe NMPUMEPDBI TUITUYIHBIX JTUTaHOOB. Kaxwne JIMranabl HA3bIBAXOTCA MOHOACHTATHBIMU U
KaKue HOJ'II/II[eHTaTHbIMI/I?

6. Kakoe BiusiHHE TOJKHO OKA3bIBaTh HA 3HAYEHHE KOOPIMHALIMOHHOTO YKCIIA YBETHYEHHE
pamuyca u 3apsiia; a) Komruiekcoodpasosaress, 0) nuranaos? KakuM COOTHOIIEHHEM ABYX
CHJI, IEUCTBYIOIUX MEXIY LEHTPAJbHBIM aTOMOM U JIMTAHJAMH U MEXIY CAMHUMH JIMTaHIaMH,
OIpenessieTesi KOOPAMHALMOHHOE YUCIIO?

7. llpusenurte npuMepbl KOMIUIEKCHBIX CO€AVNHEHUI!

1) ¢ KOMIUIEKCHBIM aHHOHOM,

2) C KOMIUIEKCHBIM KaTHOHOM,

3) SABISIOIIMXCS HEIJIEKTPOJIUTAMH.
JaliTe UM Ha3BaHUE.

8. JlaiiTe onpeaeneHe U NPUBEINUTE IPUMEPBI OCHOBHBIX THUIIOB KOMITJIEKCHBIX COSTUHEHUN.

9. Vkaxure OCHOBHbBIE BUABI H30MEPUU KOMIUIEKCHBIX coennHeHuil. [Ipusenure npumepsl.



10.

I1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Tema:

Kak ¢ mo3unuii MeToaa BaJIeHTHBIX CBSA3eH OOBSICHUTH 00pa30BaHUE CBA3EH MEXIY
KoMIuIekcooOpasoBaTeneM u turangamu’? Kakue opouTany HeHTPaIbHOIO aTOMa MOT'YT
OJTHOBPEMEHHO Yy4acTBOBATh B 00pa3oBaHuu cBsizeit? Uem 3T0 onpenensiercst?

Kakyto reomerpuueckyo KOHQUIypauo UMeeT KOMIUIEKCHBIM HOH IPU 3HAUYEHUH
KOOPAUHALIMOHHOTO YHCIa KOMILIEKcooOpa3oBaress 2, 4, 67 YKaKUTe COOTBETCTBYIOLIHE
TUIBI THOpUAM3ALIH OpOUTAIIEH.

Kakne KoMIuIeKCHbIE COSAMHEHNST Ha3bIBAIOTCS] BHEIIHEOPOUTAIbHBIMU U
BHYTpHOpOUTAIbHBIMU? YeM 0OBICHASTCS MX pa3In4Has MPOYHOCTH?

ITo xakuM 3KCNIEPUMEHTAIBHBIM JaHHBIM HAXOAST YUCJIO HECTTAPEHHBIX 3JIEKTPOHOB B
xomIuiekcax? Ilpusenure npumepsl.

Kaxkwne xomrmjiekchbl Ha3bIBaIOT BHICOKOCITMHOBBIMHU M HU3KOCITHHOBBIMH? YKaKUTE napamMeTphl,
KOTOPBIC SABJIAIOTCSA AJIs1 HUX O6H_II/IMI/I U pa3IMIHbIMH.

Kakast Teopusi monyumnia Ha3BaHHE TEOPHH KPUCTALTHUECKOTO mosisi? Uem OTiudaeTcst OHa OT
merona BC?

UYro Takoe sHeprus pacUieIUIeHNsl KPUCTAJIIMYECKHUM II0JIeM, OT 4ero oHa 3aBucut? Kakue
(baxTOpPBI ONPENEISIOT MOJOKEHHE JINTAHAA B CIIEKTPOXUMHUYECKOM Psiay?

Kax TKII o0bsicHsIET 3aKOHOMEPHOCTH M3MEHEHHS YCTOHYMBOCTH KOMILIEKCHBIX COSAUHEHN?
HUcxons uz TKIL, 00BSICHUTH OKPACKy KOMILIEKCHBIX COCIMHEHHIH.

Yro siBAsieTCS] KOJUYECTBEHHON XapaKTEPUCTUKON YCTONYMBOCTU KOMITJIEKCHBIX

HOHOB?

KaxoBo cooTHoLIeHHe MKy 00IIell KOHCTAHTONH HEeCTOWKOCTH U KOHCTaHTaMH,
XapaKTEPU3YIOIUMH OTAEbHbIE CTAIMU NIPOLIECCa JUCCOLMALIMU KOMITJIEKCHOTO HOHA?

Kaxkoe BiusiHUE OKa3bIBAET KOMILIEKCOOOPA30BATENb HA CBSI3H B KOOPAMHUPOBAHHBIX OKOJIO
Hero monekysax H>O u NH3?

HpI/IBeJII/ITe MPUMEPDI, MMOKA3bIBAOIINE BIIMAHUEC KOOPAUHALIMU HA OKUCINUTCIIBHO-
BOCCTAHOBUTEJIbHbIE CBONCTBA KOMHJ’IGKCOO6pa30BaTeJ'IH.

CocraBbTe KOOpAUHALMOHHBIE (hopmyJibl creayromux coenunernii: 2NH4Cl-PtCly, K2C204
‘CuC204, KCI-AuCl3, 2Ca(CN)2 ‘Fe(CN)2, (NH4)4Fe(SO4)..

Bon#srit pactBop nepsoro uzomepa cocrasa Pt(SO4)(OH)2-4NH3 umeer pH=7,a2 0,1 M
pactBop BrOporo uzomepa - pH = 13,3 mpu 25°C. I1o pe3ynbraTam OIbITa COCTaBbTE
KOPAMHALMOHHBIE (POPMYJIBI OOOUX H30MEPOB.

«Havana XuMH4YeCKOH TePMOANHAMUKI)

Ha xakyro BeUYMHY OTJIUYAETCS U3MEHEHHE YHTAJIBIIMU OT U3MEHEHUsS] BHYTPEHHEH YHEPTUU
cuctembr? B kakux ciaydasx AH=AU u Qv=0p?



10.

11

13.

14.

15.

16.

17.

18.

19.

20.

21.

22

3aBUCHUT JTU U3MEHEHHUE SHTAJIBIIMHA CUCTEMBI OT TEMIEPATypPhI?

Kaxkue cucteMbl Ha3bIBatOT KOHAEHCUPOBaHHbIMU? [lodeMy st HUX OOBIMHO OMyCKArOT
OrpaHuYMBaroIUe ycaoBus V=const u p=const?

Kaxkoii 3aK0H siByisieTCsl OCHOBHBIM 3aKOHOM TepMoxumun? Jlaiite ero GopMyJIUpOBKY.
[Tepeuncnure ciaencraus, BbITeKarolre u3 3akoHa ['ecca. Iy kakux onpezneneHuii OHU
UCTIOJIB3YIOTCS] B TEPMOXHUMUYECKUX pacuerax’?

Cornacuo npunuuny beprtio (1867) xuMuveckue peakiuy CaMOPOU3BOJIbHO MPOTEKAIOT B
CTOPOHY BBIJEJICHUS TEIUIOTHL, T.€. B CTOPOHY YMEHBIIEHHS SHTAIBIIUU. SBISIETCS JIU 3TO
MPaBUJIO OOIIUM HJTH OTPAHUYEHHBIM?

Kaxkoit pyHKuMel cOCTOSTHUS XapaKTepU3yeTcsl TEHACHLNS CUCTEMBI K JOCTHKEHHIO TaK
Ha3bIBAEMOTO BEPOSITHOT'O COCTOSIHUS, KOTOPOMY COOTBETCTBYET MaKCHMallbHasi Oecriopsi-
JOYHOCTD pacrpeneseHus: YacTHI?

B u3onupoBaHHOI crcTeMe BCe CaMOITPOU3BOJIbHBIE MTPOLIECCHI MTPOTEKAIOT B CTOPOHY
yBenudeHus Oecriopsinka. Kak uaMeHsieTcst mpu 3TOM SHTPOTHS?

Kax u3MeHsieTcst SHTPOMKsI CUCTEMbI 32 CHET MPSIMOM U OOPATHOM peakiuil MPU CUHTE3e
aMMuaka?

Kaxk uzmeHnsiercst 3HTPONHS CUCTEMBI C TIOBBILIEHHEM TEMIIEPATYPhI, B PEAKLUAX CHHTE3a U
Pa3JI0KEeHHs! BeIEeCTB”?

. Kak BnusieT Ha SHTPONHUIO CUCTEMbI OOpa3oBaHKe Ta3000pa3HBIX MPOIAYKTOBR?
12.

Kak n3mensiercst SJHTPONHsL CUCTEMBbI ITPU UCTIAPEHUH, KOHEHCALUH, YBEJINYEHNH TaBICHUS,
(a3oBbIX nepexonax?

ITouemy mpu TIaBJIEHHH BELIECTBA TEMIIEPATYPa OCTAETCS MOCTOSIHHONH HECMOTPSI Ha TO, 4TO B
5TO BPEeMsI TEIJIOTa K CHCTEME TTOABOIUTCS?

Kaxkumu omHOBpeMeHHO eficTBYIOIMMME (HaKTOpaMy ONpeAessieTCsl HapaBJIeHHOCTD
XUMHUYECKOro mporuecca?

Kakyro TeHIeHLUNIO CUCTEMBbI BBIPAXKAET: ) SHTAIBIUIAHBIA (akTop, ) SHTpONUitHbIH GakTop?
Kakast QpyHKIHS COCTOSIHHS CHCTEMBbI AaeT KOJINYECTBEHHYIO XapaKTePUCTUKY OJTHO-
BPEMEHHOT'0 BJIUSTHHS TOTO U ipyroro ¢akTtopa? Kakum ypaBHEHHEM 5TO BbIpaKaeTcs?

Uro HaspiBaroT 3HEpruei I nb6ca? Kakum o6pazom msmenenue 3toii Benmuuussl (AG)
yKa3bIBAET HA TEPMOAMHAMUYECKYIO BO3MOXKHOCTb MJIF HEBO3MOXKHOCTb CAMOIIPOU3BOJIBHOTO
nporekanus npouecca? Kakoe 3nauenune AG onpeznenser paBHOBECHOE COCTOSIHUE CUCTEMBI?
ITpu xaxom cootHomenun AH u TAS: a) cucrema HaxOaUTCsl B pABHOBECHH, 0) XUMHYECKUT
IPOLIECC HAMPABJIEH B CTOPOHY 3K30TEPMHUYECKON MM SHAOTEPMHUYECKOI peakLumn?

UeM 0OBsiCHACTCA BO3MOXKHOCTD SHIOTEPMUUECKIX PEAKIUI 1 OYeMy OHa BO3PACTAET C
YBEJIMUYEHUEM TEMITEPaTy pPbl?

DHTaIBIUAHBIM WX SHTPOMUHHBIM (PAKTOPOM ONpPENeIsieTCs] HAPABJICHHEe XUMUUECKIX
peakIuil mpy OYeHb HU3KUX TeMIleparypax?

[Touemy mpu HU3KHX TEMIEPaTypax U B KOHAEHCHPOBAHHBIX CHCTEMaX BO3MOXKHOCTb
NPOTEKaHMs PeaKLUii ONpeeNsieTcss B OCHOBHOM ToNbKO 3HakoM AH? Cornacyercs in 310 C
npuHiunom beptno?

Bo3M0OKHO 5111 caMONIPON3BOJIBHOE MPOTEKAHUE MPSIMON PEAKIIUH, €CJIU MPH MOJIOKUTEIEHOM
sHauenuu AS: a) AH>0, 6) |AH[>|TAS|?

CrannaprtHas Teriorta odpasosanus NHz u PH3 paBHa coorBercTtBeHHO —46,2 11 +5,0
kJlx/Monb. Kakoii cienyer crenaTh BHIBOA U3 3THUX AaHHBIX 00 OTHOCHUTENIBHOHN yCTOWYUBOCTH
monekya NH3 u PH3?



23.

24.

Tema:

9.

10.

ITpu cxxuranmnu rpagura odpasosaincs okcun yriepona (IV) maccoit 8,86 r. Beruncnure
teruioty obpasosanust CO2 u3 snementoB. Temnosoit sdpdext peakiun AH=-79,2 kJIx.
Crannaptras terora obpasosanus MgO (k) u CO2 (1) coorBeTcTBeHHO paBHa — 601,8 1 —
393,5 k/Ixx/monb. Ternora pasnoxkenus MgCO3 na MgO u CO2 AH=+100,7 xJ[>x/Mob.
Ucnonb3ys 3TH qaHHbIe, HaiinuTe Teruoty obpasosanus MgCQO3 U3 3JIeMEHTOB.

«KnHeTHKa ¥ MEXaHU3M XHMHYECKHX pealcuuii»

Peaxkuus uner no ypasuennto 4NH3 +50,=4NO+6H20. Kak u3aMeHUTCs1 CKOPOCTh PEaKLUH,
€CJIM YBEJIUYUTh JAaBjeHue B 2 pasza?

Peaxuus mexay Bemectsamu A u B Boipakaercst ypasHenneMm 2A+B=2C. Hauanpnas
KOHLIeHTpauus Beuiectsa A pasHa 0,3 monb/1, a Bemectsa B — 0,5 mons/n. Koncranra ckopo-
ctu peakuuyu pasHa 0,8 1%/mMonb*mun™!. PaccuuTaiite Ha9anbHyI0 CKOPOCTb MPAMOM peaKiuu U
CKOPOCTb 110 UCTEUEHUH HEKOTOPOIO BPEMEHHU, KOT[ja KOHLIEHTpALHs BelecTsa A
yMeHnbaercs Ha 0,1 Moub.

Paznoxxenne N20O Ha mOBEPXHOCTH 30J10Ta MPH BBICOKUX TEMIIEPATYpax MPOTEKAET IO
ypasHeHuto: 2N20=2N,+0, KoncTaHTa cCKOpocTH naHHOI peakiuu papHa 5-107 n/mMonbMun
npu 1173 K. HauaneHas konuentpauust N2O 3,2 monb/n. Onpenenure CKOpOCTb peakiuy MpH
3a/IaHHOH TeMIlepaType B Ha4aJIbHbIII MOMEHT U B TOT MOMEHT, Korna pa3ioxurcs 25 % N20.

Peakuus uner no ypasaenuto 2NO+02=2NO;. HayanpHble KOHLIEHTPALUU PeArupYIOLIUX
Bemects Obutu (MoJib/in): C(NO)=0,8; C(02) =0,6. Kak u3MeHHUTCSI CKOPOCTh PEAKIHH, €CITH
KOHLIEHTPALMIO KUCJIOpOoaa yBeNUYuTh 10 0,9 MOJIB/JI, a KOHIIEHTPALMIO OKCH/a a30Ta 10 1,2
MO/ 1?7

Jloka)kure, 4TO peaklysl B3aNMOAEHCTBISI MypaBbHHOTO ajIbIeTHIa U IEPOKCHAA BOJOPOA C
00pa3zoBaHHEeM MypaBbHHON KHUCIIOTHI U BOJBI SIBJISIETCS] PEAKLIUeil BTOPOTO MOPsAKa, €CIU
yepes 2 4 mociie Havaa peakius 3asepiumiack Ha 50 %, a uepes 2 4 40 MUH KOHLEHTPALIUS
MypaBbHHO# KHCIOTHI cTaia 0,285 mosb/n. Ucxongubie konuenrpaunu HCOH u H202 oau-
HaKoBBI 1 paBHbI 0,50 MOJB/IL.

PaccunTaiiTe KOHCTAaHTY CKOPOCTH peakLUU NePBOro NOPsiAKa, YIUThIBAS, UTO 34 25 MUH
peakuus npoxonuT Ha 25 %, T. . mpopearupoBaia UeTBEpTasi 4aCTh BEIIECTB.

KoHCcTaHTa CKOPOCTH PEaKIUy epBoro nopsaka pasha 2,5:107 ¢!, Kakoe konuuecTso
ocTaHeTcsl Herpopearuposasium yepes 10 1 nocie Hauana peakunn? HaganpHast KOHLEHTpa-
1ust paBHa 1 MOJB/JI.

CKonbKO BpeMeHH HeOOXOAMMO AJIsl MPOX OKAeHHst Ha 60 % peakLuy BTOPOro Mopsiika, eCiu
npu TOI ke TeMneparype 3a 20 MuH peakuus nporekaer Ha 30%? HauanbHble KOHLIEHTpALUU
MCXOHBIX BELIECTB OJMHAKOBBI U PABHBI 2 MOJIB/JI.

KoncranTa ckopocTu HekoTopoi peakuuu rpu 273 u 298 K paBHa COOTBETCTBEHHO

1,17 u 6,56 n/monb-MuH. Halinute TemMnepaTypHbIii KO3(PQPHUIIMEHT CKOPOCTH PEAKLIMHU.
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Tema:

Bo ckonbko pa3 yBenuuuTCS CKOPOCTh pacTBOpeHUs xkene3a B 5 %-noit HC1 npu noseiennn
TeMIIepaTypsl Ha 32°, eciii TeMIepaTypHbIi KO3(pPULHEHT CKOPOCTH PacTBOPEHUs paBeH 2,87

ITpu 393 K peakuus 3akanunbaercs 3a 18 muH. Uepes CkONbKO BpeMEHU 3Ta peaKLus
3akoHuMTcs npu 453 K, ecnu temnepatypHbiii K09 (PpULIMEHT CKOPOCTH peakLuu paBeH 37

Onpenenure TemnepaTypHbIii KO3()HULIHUEHT CKOPOCTH PEAKLIUH, €CJIU IPU TOHWKEHUN
TeMIepaTypsl, Ha 45° peakuus 3amMeIunach B 25 pas.

KoncTaHTEI CKOpOCTH peakLuu nepsoro nopsAaka npu 288 u 325 K cooTBETCTBEHHO paBHBI
2:10% 1 0,38 ¢’!. KakoBbl TemnepaTypHbIii KO3(QPUIMEHT CKOPOCTH 3TOM peakIMy 1 KOHCTAHTa
CKOPOCTH 3TOH peakuuu npu temnepartype 303 K?

IIpu HexoTOpPOI TemnepaType KOHCTaHTa paBHOBeCUs TepMudeckoil quccounaunu N2O4=2NO2
K=0,26. PaBHoBecHast koHueHTpanus NOz pasHa 0,28 MoJb/n. Beraucnure paBHOBECHYIO U
nepBoHadanbHyo koHueHTpaumuu N2O4. Kakast MmaccoBast 1ot B % 5TOro BelecTsa
MPOAUCCOLMUPOBAIa K MOMEHTY YCTaHOBJIEHUS] PABHOBECHSI?

IIpu cuntese pocrena umeer mecto paBHoBecue peakuuu Clo+CO=COCI. Onpenenure
HCXOAHbIE KOHIIEHTPALIUH XJIOpa U OKCUAA yIJIepOoaa, €CJIM PaBHOBECHbBIE KOHIIEHTPALINH
pasubl (Mogib/in): C(Cl2) =2,5; C(CO)=1,8; C(COCI)=3,2.

Xumnueckoe pasHoBecHe peakiun COCl;=CO+Cl2 ycTaHOBHIIOCH PH KOHLEHTPALIUSIX
pearupyrouux BerecTs (Mosib/a): C(COCIL2)=10; C(CO)=2; C(Cl2)=4. B paBHOBECHYIO
cucTeMy 100aBHIIH XJIOP B KouuecTBe 4 Mosib/s1. OmnpesiennuTe HOBbIe pABHOBECHbIE
KOHIIEHTPALIMK PEArUPYIOIIUX BEIIECTB IMOCIE CMEIIEHUST PABHOBECHS.

PaBHOBeCHBIE KOHLUEHTpAaIUU BEUICCTB, YHaACTBYIOIIIHUX B pCaKIIUU

CH3COOH+C2HsOH=CH3COOC:;Hs+H20 pasub! (Monb/1): C(kucnotsr) = 0,02;
C(cnupra) = 0,32; C(3¢pupa) = 0,08; C(Bomp)=0,08. Kakumu cTann paBHOBECHbIE KOHLIEHTPA-
IL[UH [1OCJIe CMEIeHHsI paBHOBECHs BCyeACTBUE yBeanueHus konuentpauun CoHsOH B 4 paza?

«PacTBOpPBD)

Kaxue BeliecTsa Ha3bIBAIOT 3JIeKTposuTaMu? YeM OTINYaroTCs UX BOJHBIE PACTBOPHI OT
PacTBOPOB HEAJIEKTPOJIIUTOB?

Uto Ha3bIBAIOT N30TOHNYECKUM K03 (purrienTom i? KakoB ero (pusnueckuii CMbICT U METOABI
HKCHEePUMEHTAIBHOTO onpeaeneHust? OT kakux (aKkTOpPOB 3aBHUCSAT 3HAYCHHUS 17

Kaxumu ycnoBusMu orpenensercst BO3MOKHOCTD 3JIEKTPOIUTHUECKON AUCCOLUALIUN
BemecTBa? Kakas BenuunHa XapakTepu3yeT HOHU3UPYIOIIYIO CIIOCOOHOCTh paCTBOPHUTEINS?
ITokaxkure MeXaHU3M pacraia 4aCcTUL] pACTBOPEHHOIO BEIECTBA HA NOHBL

byner nu onuHakoBOI 7€KTpHYECKasi IPOBOAMMOCTb BOAHBIX M CIIUPTOBBIX PACTBOPOB
OZJHOTO U TOT'O K€ BEIEeCTBa MPH OIHON 1 TOH ke KOHIeHTpauuu? OObsiCHUTE.

Kaxue BeTMUnHBI SBJIAIOTCS KOJUYECTBEHHON XapaKTepPUCTUKON IpoLiecca 3IeKTPOIIH-
TH4YecKor nuccounauuu? Jaiite nx onpenenenus. Kakyro u3 HUX U mouyeMy Ha3bIBAKOT
MOCTOSIHHON BEJIMYMHOI?

Ha xakue rpynmnbl yCIOBHO AENAT 3JEKTPOJUTHI 110 BETMYUHE CTENEHHU UX AUCCOLMALUN?
IIpuBeaute npumepsl NpeACTaBUTENEH STUX TPYIIIL.



7. Kak u mouemy BIUsIeT Ha CTENEHb TUCCOLMALINH CIa00r0 3JIEKTPOJIUTA BBECHUE B €r0
pPacTBOp OJHOMMEHHOTO HOHA 1 pa3baBiieHue pacTBopa’

8. IloyeMy KOHCTaHTa ANEKTPOIUTHIECKOMN AUCCOLMALINY SBIsIETCs Oosee ynoOHOM xa-
PaKTEPUCTUKOI 3JIEKTPOJIUTA IO CPABHEHHIO CO CTENEHbIO TUCCOLALU?

9. Kax BnusieT Ha paCTBOPUMOCTD BELIECTBA BBEACHUE B €0 HACHIIIEHHBIN pacTBOP OJl-
HOMMEHHOI'O MOHA?

10. B kakux ciry4dasix IPOUCXOIUT PACTBOPEHUE OCAAKOB C 00pPa30BAHUEM KOMITJIEKCHBIX
COEUHEHUIT?

11. Beimazer i1 ocaiok mpu ciiuBaHUM HachleHHbIX pacTBOpoB: SrClz u CaSO4; CaCl; u SrS04?

12. B xakoii nocnenoBaTeabHOCTH JOJDKHBI BBINMAAATh OCAIKH, €CIIU K PacTBOpaM, COJlEep KallluM
nouel: 1) Ca?’, Ba?", Sr*" u 2) CI', I', Br', mocreneHHo npubaBisTh: K IEPBOMY PacTBOP
Naz2S04, a ko Bropomy pacteop AgNO3?

13. Kakas u3 1Byx coJeii 00Jbline pacTBopuMa 1 BO ckojibko pasz: CaSO4 unu BaSOs, BaCOs3 wu
SrCO3, Pblz um PbCly?

14. Octanercs nu npo3pauHbM (puibTpaT u3-noxg ocaaka PbClz, eciaun k HemMy n100aBUTH PacTBOp
noauaa Kanus?

15. B HacblmeHHoM pacTsope Pbl, koHIeHTpalms nonun noHos pasha 1,3+10° monn/n. Haitnure
KOHLIEHTpaIMio HoHoB Pb2" B 3TOM pacTBope.

16. B Haceimennom pactsope Mgz (PO4)2 o6bemom 10 11 comepskutcst coib Maccoli 3 1. Beraucnure
€€ PaCTBOPUMOCTb M HalAUTE MOJIAPHBIE KOHLIEHTPALIMH KaXI0r0 HOHA B 3TOM PacTBOPE.

17. Yem onpenensercs: CTENEHb CMELIEHHs] PABHOBECHS] IUCCOLMALIMY BOABI IIPU PACTBOPEHUHU B
Hei conu, crnocoOHOM K TUAPONU3y?

18. Becerna i HEMTPaIbHOCTD PACTBOPA COJIM YKa3bIBAET Ha OTCYTCTBUE ruaponn3a? OObsacHuTe.

19. lnsa pactBopoB kakux coneii pH nmeer Takoe ke 3HaueHHe, Kak 11t BoAbl? [lokaxure 3T0 Ha
npumepe NaCl u CH3;COONH4.

20. Kakue 13 coneil He MOABEPraroTCs TUAPOJIN3Y, U €CJIU MOABEPTat0TCs, TO M0 KAKOMY THITY:
K2S04, NazSe, BaS, RbNO3, ZnCh, K2SO3, KCIO3, HCOOK, NaC104, KBrO?

21. lns xaxoii conu pH pactBopa Oynet umers Oonbiuee 3HaueHue: NaNO3 uin NaNOo,
CH3COOK umu CH3COONH4, KCIO unmu KC1O03?

22. JlaiiTe CpaBHUTEIBHYIO XaPaKTEPUCTHKY CYJIb(ATOB, CYIb(YUTOB U CYIb(PHUIOB IETOUHBIX
METAJIJIOB 110 X CIIOCOOHOCTH K THIPOIU3Y.

23. Kakue nBe paBHOBECHBIE CUCTEMBI B PACTBOPAX KUCJBIX COJIEH ONMPENesIOT IJIsl HUX 3HAaUeHUe
pH? Yro sBnsiercst npuanHOH menouHo cpensl 11t pactBopoB NaHCO3 u kucnoit nist
pactBopoB NaHSO3?

24, JIns Kakux coJiel ruIpoin3 NPOXOANUT CTyneHsaMu? UYeM onpenensercs UX 4YUCIO U Kak
U3MEHSEeTCS MHTEHCUBHOCTD FUIPOJIM3a OT MEPBOM CTYNEHU K MOCIeaHeN?

25. [Touemy mManuHOBasi OKpacka (eHondransenHa B paCTBOpE aLeTaTa HaTPHsl CTAHOBHUTCS OoJiee
MHTEHCHUBHOH NMPH HarpeBaHUU PacTBOpA U CHOBA OJIEHEET MPH €ro OXJIaXIeHHN?

26. O0bsCHUTE NPUYMHY U3MEHEHUs! CTETIEHH MHIPOJIN3a COJIel MPU HAarPeBaHUH UX PACTBOPOB,
OCHOBBIBAsICh HA 3aBUCUMOCTH AUCCOLIMALIUU BOABI OT TEMIIEPATYPHI.

27. Yo Ha3bIBAIOT KOHCTAHTOH ruaposusa Ke. 3aBUCHT Jiu 3Ta BETMYMHA OT: IPUPOABI COJIH,
KOHLIEHTPALIUK PAacTBOpa, Temrepatypsl? Uem onpenensercs Oobliee UM MEHbLIEe 3HAUSHNE
Kz nns paznmuusbIX coneit?

Tema: «OKHCINTEILHO-BOCCTAHOBHTEIbHbIE PE€AKIHH U 3JIEKTPOXUMHYECCKHE MPOLECCHI»



10.

11.

12.

ITokakuTe yCIOBHOCTb TEPMUHOB KIIPUHUMAET» U «OTAAET» 3JEKTPOHBI IIPU ONpeneeHuN
byHKUMI OKMCTUTENS U BoccTaHOBUTENS. [louemy Takast yCIOBHOCTb BO3MOXKHA?

YT0 Ha3BIBAIOT COMPSIKEHHON OKUCIUTEIbHO-BOCCTAHOBUTENILHON MAPOM U CKOJIBKO UX
JOJKHO Y4aCTBOBATh B OKUCJIUTEIbHO-BOCCTAHOBUTEIbHON peakiuu? YeMy COOTBETCTBYET
Kaxmast U3 HUx?

YTo Ha3BIBAIOT OKUCIUTEIFHO-BOCCTAHOBUTEIbHBIMU KOB(I)(I)I/IL[I/IGHTaMI/I? Kakwue MCTOAbI
CYLIECTBYIOT OJIA UX OHpeHeHeHI/IH? Ilokaxxure CYHITHOCTb KaXKAO0TO U O6’b$[CHI/ITe, B KaKuUX
Cllydasx U Mo4eMy OAWH U3 HUX MPEATIOUYTUTCIIBHEC APYTOrO.

MEeHSIFOTCSI MJTH OCTAIOTCS IIOCTOSTHHBIMU 3apsii U ATOMHbIN COCTaB HOHOB, YUACTBYIOIIUX B
OKHCITUTEIbHO-BOCCTAHOBUTEIbHBIX peakuusax? BO3MOKHO Jiu mpeBpalieHre NpocToro HOHa B
OKCOAHUOH MJIM 00paTHBIH npouecc?

Ecnu kuciora, B3siTas B M30bITKE, y4aCTBYET B PEAKLIUU KaK OKHCIHUTEINb MM BOCCTAHOBUTEIb,
TO COBIAJAET JIU IJIl Hee KO3(PPHULMEHT B MOJIEKYJIIPHOM YPAaBHEHUH PEAKLIUU C
OKHCJIUTENIBHO-BOCCTAaHOBUTENbHBIM? PazOepure 5Tu ciiyuan Ha NpuMepax B3auMOAEHCTBHUS:
Meu ¢ pa30aBIeHHOH a30THOM KUCJIOTOM, CONISTHOM KHCIOTBI C IUXPOMATOM KaJIusl.

OOBsICHUTE NPUYUHY PE3KOT0 Pa3INUUs OKHCIHTENbHO-BOCCTAHOBUTENIBHBIX CBOICTB IBYX
mertasuios 1 rpynmsl [IC, Haxopsiuxcs B 5-M nepuoae.

Hanummure ypaBHeHUs IONypeaKkLMil U HOHHO-MOJIEKYJIAPHbIE YPABHEHUS, KOTOPBIMU MOTYT
OBbITh BBIPAXKEHBI IPOLIECCHI OKHMCICHUS] U BOCCTAHOBJICHUS B BOIHBIX PACTBOPAX, UAYIIHX IO
CJIEAYIOLIUM CXEMaM:

KC10 +KJ + H2SO4—
KBiOs+ HC1 — BiCls+
KC103+ KNO2 —KC1 + ...
KCIO +KJ + HHO— KC1 +

Ilokaxxure BIUsIHUE cpeabl Ha IPOTCKAHUEC OKUCINTEIIbHO-BOCCTAHOBUTCIIBHBIX peaKLII/Iﬁ Ha
pUMEPE N3MCHCHUA OKHUCJIUTEILHOM €MKOCTHU NnepMaHraHat - MOHa.

Kakumu kucaoTaMu MOKHO MOJIb30BATLCS AJIsl CO3IAaHUs Cpeabl mpu nposeaennu  Red-Ox
peakiuii? [louemy ¢ 3TOH LeNbIO0 TPUMEHSIOT OOBIMHO Pa30aBIEHHYIO CEPHYIO KUCIOTY?

CnocoOcTBYeT Jin KUCIask Cpeaa; a) OKUCICHUIO KATHOHOB 0 OKCOAHHOHOB; 0) OKHC-
JIUTEJIbHOMY J1€HCTBUIO OKCOAHUOHOB?

Dekmpoonsvie nOMeHUUa1bl U HAnpasienue OKUCTUMENbHO-60CCIMANOGUMELbHBLX
peaxuyuii

Kakne okucauTebHO-BOCCTAHOBUTEIBHBIE CHCTEMbI HA3BIBAIOT rerepo- u romoreHHbiMu? Uro
ABJIACTCA HpI/I‘{HHOfI BO3HHUKHOBEHUA CKavKa IMOTCHIMAJIAa B CUCTEMAX MEPBOI0 THmna’? VYnaercs
JI SKCMEPUMEHTAJIBHO OMNPEACIIUTDE €TI0 aOCOJIIOTHOE 3HAYCHUEC, OTHOCUTCIBHOC 3HaueHHe?

UeM AOJKHBI OTJIMYATBCS APYT OT APYra ABE OKUCIUTEIbHO-BOCCTAHOBHUTEIbHbBIE CUCTEMBI IS
TOT0, 4TOOBI UX MOKHO OBLIO MCITOJIb30BaTh MPH COCTABIEHUH raJIbBAHUYECKOTO dJIeMeHTa?



13. Kakyro nuH(pOpMaIfio CONEPKUT SIEKTPOXUMHUECKHUH Psii CTAHJAPTHBIX 3JIEKTPOAHBIX
MOTEHLUAJIOB O CpaBHUTENBbHON akTUBHOCTU B® 1 O® metanmnos? [louemy oH naet Bo3-
MOKHOCTB OLIeHUTb DJIC rajibBAHUYECKUX 3JIEMEHTOB, COCTABJICHHBIX U3 JIIOOBIX Hap
METaJII0B?

14. TloueMy BOJOPOIHBIN 3JEKTPOA B IMape C MEAHBIM MOJIy3JIEMEHTOM SIBJISIETCSI aHOZIOM, a B TIape
C LIMHKOM - KaTomom?

15. U3 yerripex metamioB Ag, Cu, Au u Sn BeiOepuTe T€ mapbl, KOTOPBIE JAIOT HANMEHBIIYIO
HanOomnburyo 3/C cOCTaBIEHHOrO U3 HUX IaJlbBAHUYECKOTO 3JIEMEHTA.

16. ITo xakoit hopMyIie MOKHO HAMTH 3JIEKTPOAHBIN MOTEHIMA METaNIA MPHU JIFOOBIX
TeMIepaType 1 KOHLIEHTPALUU PacTBOPA €ro COJIHU, €CJIH JIsl HEro U3BECTHO 3HaueHue G°7?
IIpu xakux ycnoBusax @=¢°?

17. Kakue u3MeHeHus1 KOHLIEHTPaLU paCTBOPOB COJIEH HA AJIEKTPOAE-OKUCIUTENE U 3JIEKTPOe-
BOCCTAHOBUTEJE MPUBOAAT K YBEJIUYECHUIO U yMeHblueHuto JJC?

18. ITouemy B KadyecTBe OKMCIUTENS Hcronb3yercs xpoM \VI\ B coctase nona Cr207>, a He B
cocrase nona CrO4%, u moyemy oxucnenne xpoma \III\ 1o xpoma \VI\ mpoBoguTcs B mie-
Jo4yHOM cpene?

Inekmponus. Kopposus memainnos

19. Kakue 3JeKTpOXUMHUECKHE POLIECCHI MPOTEKAOT Ha 3JIEKTPOAAX MPH AJIEKTPOIN3€E PACIJIaBOB
snexTpoutoB? [IpuBenure npumepsl.

20. M3 kakuX MpOLECCOB cliaraeTcst 00MIasi peakiusi SJIeKTPOXMMUYECKOTO Pa3IOKeHHsI BelecTBa?

21. YeM oTaiU4aeTcs 3JIEKTPOJIU3 BOJHBIX PACTBOPOB BJIEKTPOJIIUTOB OT 3JEKTPOJIN3A UX
pacmuiaBoB? Kakre HOHBI M MOJIEKYJIbI, HAXOASIIUECS B BOIHBIX PaCTBOpax CoJielt MOTYT BOC-
CTaHaBJINBATHCS HA KATOJE U OKHUCIATHCSA Ha aHone? HamuimmnTe ypaBHEHUs COOTBETCTBYIOIIUX
peaKLui.

22 Ilpu kakux yCIOBUSAX U U3 KAKUX COJIEH, BO3MOXKHO, IOJIYYUTh C IOMOIIBIO 3JIEKTPOJIN3a
OJJTHOBPEMEHHO II[€JI0Ub U KUCJIOTY?

23. latite popmynupoBky 3akoHOB Dapazest U UX MaTeMaTHUECKUE BbIpaXKeHHst. UTO Ha3bIBAIOT
yrciaoMm Papanes F? Uemy paBHa 3Ta BeJIMYMHA B KYJIOHAX U aMIep-yacax’

24. Becerna nu Macca BbIACIUBLIETOCS HA 3JIEKTPOJE BELIECTBA COOTBETCTBYET KOJIMUECTBY
MPOLIEIIETO Yepe3 SIEKTPOIUT dJeKTpruecTBa? SBsercs n 3TO HapyleHneM 3aKOHOB
@apanes? UTo Ha3bIBAIOT BBIXOIOM 1O TOKY \BT\?

25. Ipu snextponuse pactBopoB AgNO3, CuSO4, BiClz, Haxopsamuxcs B mocieoBaTeIbHO
COEIMHEHHBIX AJIEKTPOJIM3epax, BbIIenmioch 5,41 cepebpa. Halinute Maccy BbIIENIUBIINXCS
IIPU 3TOM MEU U BUCMYTA.

26. OnMHAKOBO JIM OTHOILIEHNE K KOPPO3UU TEXHUUECKOTO U XUMHYECKH YUCTOro Metasia? Uem
BBI3BIBAETCSI KOPPO3Us OOBIMHOI CTan?






4. CocraBbTe Gopmybl (3MnupHUecKue rpahudeckre) BCex BO3MOKHBIX COJiel 00pa3oBaHHbBIX
TUPOKCUIOM MarHusi 1 XpOMOBOM KUCJIOTOM. [laliTe Ha3BaHUs COJIAM.

5. K 50mn cmecu B 2-x okcuaax yriepona nodasuinu 100mn kucnopoaa u nopoxriu. B
pe3ynbTare peakuuu odmmii 00bem ra3oB ymeHnbumicsa Ha 10%. Bee 0O0beMbl ra30B M3MEPsUTUCH MPU
OJIMHAKOBBIX ycJoBHsAX. Onpenenure 0ObeMHBIH COCTaB UCXOAHbII CMECH.

6. ITpu Tepmudeckom pasnoxenun okcuaa mapranna (IV), B3sitoro maccoii 0,43 5r, Bbigenuics
KUCIopoa u obpas3oBaics Ipyroi okcua mMaprasia maccoii 0,382r. Kakosa ¢opmyia sToro oxcuna?

7. UTo Ha3bIBAIOT KBUBAJIEHTOM BernectBa? [Ipu kakoM yCIOBUM SKBUBAJIEHT UIEHTUYEH CaMOM
JacTULIE BelllecTBa?

Tema: «Ctpoenne aroma. llepnoanyecknii 3aK0H U MEPUOIHIECKAA CHCTEMA XHMH-
yeckux djaemenToB .. MenaeneeBa»

Bapuant Nel
L. Ur0 Ha3bIBAIOT MPUHLUIIOM HEONPEAEIEHHOCTU U COOTHOLIEHUEM HEONPEAENIEHHOCTH.
2. Jst ckonbkux AO cymma n+1=8? Ectb iu Takue opOUTan y 3J€MEHTOB MEPUOIMUECKON

cHCTEMbI? ATOMBI, KAKHX 3JIEMEHTOB HMEIOT HanOOJbllee 3HAaUeHHe CyMMBbI n+1?
3. Hanumurte snextponso-rpaduueckue Gopmyisr: Cr, Cl+°, Te?, Tb.

4. Hanwmmmre snekTpoHHbIE (GOPMYJIIBI e1ie HEOTKPBITHIX eMeHTOoB Ne108, Nel13 u ykaxure,
KaKO€ MECTO OHHU 3aliMyT B IEPUOJNYECKON CUCTEME.

5. CKopocTh IBIKEHHS 3JIEKTPOHA IO nepBoii OopoBckoit opdute paBHa 2187 km/c. Ecnn
NOTPELTHOCTb B ONPEeIeHIH CKOPOCTH paBHa | KM/C, TO Kakoii OyaeT mpu 3TOM NOTPEeLIHOCTb B
omnpeneneHny koopauHatel? CpaBHUTE €€ CO 3HAUEHUEM Pagyca OpOUTHI.

6. HOSICHI/ITe l'IpI/I‘-II/IHy pa3J'II/I‘-II/I$I B BEJIMUMHAX UOHHBIX paJ:[I/IyCOB JJIS1 I/ISOSJ‘IeKTpOHHbIX I/IOHOB;
1,33(F); 1,36(0%); 0,98(Na"); 0,74(Mg>"); 0,57(AI*")

7. OOmpsicHUTE 0CO00 HU3KYIO YCTOHUYHUBOCTD COSOMHEHHI P-3JIEMEHTOB O-IepHUo/a B BbICLIEH
C.0.

Bapuant Ne2
L. IIpuMeHnMO 11 NMOHATHE TPAEKTOPUH IBUXKEHMs K MUKpodacTuiiam? Uem 5To onpenensercs u

KaKoOe€ IMOHSITUE €r0 3aMEHSET?

2. VYkakuTe 3Ha4eHHE KBAHTOBBIX YHMCEJ 1JI1 BHELIHUX 3JIEKTPOHOB B aTOMax 3JIEMEHTOB C
nopsiakoBeIM HoMepoMm 11, 14, 20, 23, 33.

3. Hanumute snextponso-rpadudeckue Gopmyisr: Pd, Zr'2, S2,

4. Ha ocHOBaHNM yueHHs O CTPOEHHH aTOMa OOBSCHUTE, OYEMY SHEPIreTHUECKHUI S- HOAYPOBEHb
BKJIIOYAET OHY OpOUTAIIb, P-TIOAYPOBEHD - TPH, d-MOAYPOBEHD - IIATH U f- MOTYPOBEHD - CEMb.
VKaKUTE max YUCIIO 3JIEKTPOHOB HA STHX MOTYPOBHSIX.



5. Uemy paBHa 1e0poiineBcKast ATMHA BOJHBI SIEKTPOHA, ABUKYLIErOCsS CO CKOPOCThIO: a) 6-10°
m/c; 6) 2187 xm/c?

6. DHeprusi HOHU3ALMY IPU TIOCIE0BATENBHOM OTPBIBE 3JIEKTPOHA OT aTOMOB Mg COCTaBJISET:
E1=733, E2=1447 u E3=7718 x/]:x/monb. Uem 00BbACHUTD pe3koe Bo3pacTanue E3?

7. Kakyro cTpykTypy no/KkeH uMeTb BocbMoi neproa’? [IoBTopsieT i1 OH MONTHOCTBIO CeNbMOI
nepuon?

Tema: «XuMHYECKAA CBSI3b»
Bapuant Nel

L. Uem 00BSICHUTD HEBO3MOXKHOCTH 00pa3zoBanusi 100% MOHHOI CBSI3M U YeMy NMPUMEPHO paBHA
J0JIs1 KOBAJIGHTHOCTH B HAanOOJIee MOHHBIX OMHAPHBIX COSIMHEHUSIX?

2. YcTaHOBUTE IPOCTPAHCTBEHHYIO CTPYKTYPY CIIEAYIOLIMX MOJIEKYJ U HOHOB, ONPENEInB
opOUTaNIM HEHTPANLHOTO aToMa U UX THN rubpuamsanuu: NF3, NO2', PH3, PO4>".

3. Kax momKHbI MEHSTHCS 3HAYSHHEe MOMEHTOB aumnoeii monekyn B psaay: a) CIF-BrF-IF; 6) NH3-
PH3-AsH3?

4. TTonsipusyemMocTh Kakoro u3 noHos 6onbie: F-umu Br, % umm Te?, CI™ wmn I'? O6bsacHuTe
MIPUYHHY.

5. Trn. post NaF=997°C, MgF2=1398°C, AlF3=1040°C, SiF4=-90°C, PFs=-94°C, SF¢=-56°C.
OObsicHuTh HaOMOgaeMy0 3aBUCUMOCTb. OOBsicHUTH peskoe pasnuune Trut. AlF; u SiF4 cunTast, uto
MOJIIPHOCTD CBsI3U paBHOMEpHO yMeHblnaercst oT NaF k SFe.

6. YeM 00BSICHUTB 3HAUUTENILHO Ooiee Buicokue TTul. 1 TK. BOABI U IUNIABUKOBOM KUCJIOTHI IO
CPaBHEHHUIO C TEMU, KOTOPbIE TOJIKHBI COOTBETCTBOBATH UX MOJISIPHBIM Maccam?

7. DnexTpu4eckuii MOMEHT AunoJst Monekyiel H2S pasen

0,31:10Kun-m, a H2Se-0,08:0Kn-m. Omnpenienure, Kak OTHOCATCS [UIMHBI AUTIONEH 06€MX MONEKYJL.

Bapuant Ne2

1. [Touemy rpu HaIMYMK OJHOH CBS3M MEXKy aTOMaMHU OHAa MOJKET OBbITh TOJNBKO O- CBsi3bro? [1pu
KaKUX YCJIOBHAX 00pasyercs m- U O-CBsA3H?

2. Ckounbko cBsi3eil y atoma cepbl B MosiekyJie SO2Clz, y yrnepona B monekyse COClz; kak 310
COrJIaCyeTCst ¢ TUIIOM rudpuausaunu?

3. Kakast monekyna moxer cymectsoBath u nouemy? CIF3, FCls, Brlz, IBr3.

4. Kaxk nzmeHnsercs nonspusyrolnee 1eiCcTBUe HOHOB S-3JIEMEHTOB BTOpOi rpynmnel oT Mg k Ba u
NOYEMY 5TO MPUBOIUT K HOBBILIEHHIO TEPMUUECKOH YCTOHYMBOCTH X KapOOHATOB B TOM ke
HOCJIEI0BATEILHOCTH?



S. Tx. HF=293K, HCI=188K, HBr=206K, HI=238K. O0bsicCHUTE PUUNHBI H3MEHEHUS 3TOM
BEJINYUHBI.

6. Kaxoe coenunenue 6onee tepmudecku ycroiuno? PbCO3z unu CaCOs; PbCls umu PbBry.

7. Paccunraiire a¢dexruBHbIl paguyc noHa Na B kpuctauie NaF, ecin KOHCTaHTa pereTk ero
pasHa 2,31-10"% M, panuyc nona F~ pasen 1,33-1071% m.

Tema: «Hauana xumuueckoi TEPMOAUHAMHUKH. KuHeTnka 1 MEXaHM3M XHMHYECKHX

peaxkumn»
Bapuant Nel
L. Juxpomat aMMOHMsI IPU HarpeBaHUM Pa3JaraeTcs Mo PeaKLuu:

(NH4)2Cr207(1)=N21(r) + 4H20(1) +Cr203(t) AH° X p =-503 x/Ix

CxoJpKO OHCPIrvur BBIACIUIIOCH IMPU PA3JIOKCHUN HeKOTOpOfI nopuun iuxpomara aMMOHUA,
€CJIn MacCa TBEPAOTO OCTATKA Ha 10r MeHbIIIe MacChl UICXOAHOTO BEIECTBA.

2. Ouranbnust oopaszoBanust H202(r) 3 mpocTeix BewecTB paBHa - 136,1 kJ3k/MOJIb, SHTATBIHS
IMCCOLIMALINH ra3000pa3HbIX BOAOPOAA U KUCIOPOIA COOTBETCTBEHHO paBHbI 432, 490 kJI:K/MOJb.
Boruucnure suepruto ceszu O-H B nepokcuzne Bogopoaa, npuHss 3Hepruto css3u O-O paBHOI -
138,07 xJI>x/MOJb.

3. Onpenenure AH208 1 AU cuctembr: 4NH3(r) + 302(r) = 2N2(1) + 6H20(k)

4. IIpu remneparype 100°C ckopoCTh OAHOM peakiyu B 2 pa3a 0oJibile CKOPOCTH BTOPOH.
Temnepatypaslit K03 PUIIMEHT CKOPOCTH NMEPBOI peakLu paBeH - 2, BTopoii - 4. [1pu kakoit
TeMIIepaType CKOpOCTH 00enX peakiuil BBIPABHUBAIOTCS?

5. Kax usmeHnuTcs nasjieHue B cucteMe nepBoHaudanbHo conepskaueit HBr u Os, ecnn k MOMeHTY
HactyruieHus paBHosecus: 4HBr(r) + O2(r) = 2H20(r) + 2Br2(r)  nmpopearuposano 10% ncxomHoro
KOJIMYECTBA KUCIOPO/a, a paBHOBeCHbIe KoHIeHTpauuu [HBr]=0,6 monw/i; [02]=0,36 monb/n?

6. Bo CKONBKO a3 CleayeT yBeTHIUTh KOHIIEHTPAIIIO BelecTsa B2 B cucTeMe:
2Ax( 1)+ Ba(r) = 2A2B(T)

UroObl npy yMEHBIIEHUH KOHLEHTPALIMU BelecTBa A2 B 4 pa3a CKOPOCTb MPSMOI Peakiny He
U3MEHUJIach?

7. s Hexoropoii peakunn AG®>0. Kakue u3 npuBeneHHbIX yTBEPKASHUN MPABUIbHBIL

a) K >1; 6) k<1, B) B paBHOBECHOI1 cMecH NnpeodIanaoT NPOAYKThI PEaKIUH; T') B PABHO-
BECHOII cMecH IpeobiIaaloT UCXOAHbIE BelecTBa?

Bapuant Ne2

L. ITpu Boccranosnennu 80r okcupa xenesa(3) amomunueM Beineautest 426,3 kJx rera. [lpu
cropasuu 5,4 r METAJNIMYECKOr0 amtoMuHus Beinenautcs 167,3 k/[xx tenna. Ha ocHOBaHMM 3THX
IaHHBIX, HCIIOJB3YS 3akoH ['ecca, BeraucanTe sHepreTuueckuii 3 ekt npu odpazosanuu 1 MoJb
okcupa xenes3a(3).



2. AH®o65p MgO(x) 1 CO2(T) cooTBeTcTBeHHO paBHa- 601,8 u -393,5 x/»/mMonb. Terora
paznoxenus MgCos va MgO u CO2 IH=100,7 x/>x/monb. Micrionb3ys 3TH JaHHBIE, HAHAUTE TEILIOTY
obpazoBanust MgCO3 U3 3J1EMEHTOB.

4. Boeruncaute TemnepaTypHeiii K03()QUIIMEHT CKOPOCTH peakLyy, eCIi KOHCTAHTa CKOPOCTH €€
ipu 100°C cocrasnster 6:107, a mpu 150°C -7,2:102.

5. Jlist Toro uToOb! yBenuuuTh B 216 11 256 pas ckopocThb peakiyu cuHTe3a NH3, BO CKOJIBKO pa3
Ha/I0 NOBBICUTDb B IIEPBOM cilydae KoHUeHTpauuro Hz, a Bo BTopoMm nasnenue? Kak usmeHurcs
CKOPOCTb peakLUU IIPH yBeNudeHuH aasiaenus 810 pas?

6. Cucrema C(rpadut) +CO2(r) = 2CO(r) AH® =172,5 x/Ix

Haxomutcs B paBHOBecuu. Yka3arh: a) Kak u3MeHurcs conepkanne CO B cucteme npu
MOBBILUIEHUH t U IPU HEU3MEHHOM JiaBieHun? C yBeIMueHueM AaBlIeHUs IPU HEU3MEHHON
temrnepatype? 0) U3MeHHUTCs 1 K p NP MOBBIIIEHUN OOLIero AaBjIeHus 1 Hen3MeHHoi t? [Ipu
ysenmuenuu t? Ilpu BBenenun B cucremy karanusatopa? OTBer 000CHOBATE.

7. Xumnieckoe pasHoBecue peakiuu A(r) + B(r) = C(r) + JI(r)

Y CTaHOBUTD NPU CIEAYIOMIMX KOHLEHTparumsx: (A) = 6monb/n, (B) = 2monw/n, (C) = 4monb/m,
(1) = 3monb/n. B paBHOBecHyI0 cuctemy nodaBuiu 4 Mous/n Bemectsa B. Beruncantb HOBbIE
PaBHOBECHbBIE KOHLICHTPALIUHN BEIIECTB.

Tema: «PacTBopb»
Bapuant Nel

1. Pactop comep:xut 0, 1monb CaClz u 0, 1monb AICI3 B 251 pacTBopa. KakoBa monsipHast
koHueHTparus nona Cl B pactope?

2. pH 1:10" H pacTBopa c1a60ro 0HOKHCIOTHOrO OCHOBAHUS paBeH 9. BLUmCINTe KOHCTAHTY
IMCCOLIMALIUN OCHOBAHMSI.

3. VYka3aTb, He IPOU3BOs BEIYUCIECHUN, B KAKOM U3 PaCTBOPOB ABYX COJIEN paBHOH KOH-
uentpaimu pH Oonbine ninn Menbine. OTBeT 0OOCHYHTE HCXONS 3 3aKOHOMEPHOCTH U3MEHEHHSI
KHUCJIOTHO-OCHOBHBIX CBOMCTB 3siekTponuTtoB: KaoSe n KoTe; NazPO4 u NasHPO4.

4. Haiigute crenens ruapoaunsa coneil u 3Haduenue pH aisa ux pacTBOpoB KOHLIEHTPALUK

0.1momns/n: NH4Br, KC10, HCOONa.

5. ITPAg>Cr207 , mpu 25°C pasHo 2-107 . Beimasaer nu ocanok AgxCr207 Ipu cMeITiBaHUH
paBHbIX 00BeMOB 0,05H pactBopoB AgNO; 1 KoCr207? Ctenenb ANCCOIMALIMM 3THUX 3JIEKTPOJIUTOB
pasHa 90%.

6. Boruancouts a u (H+) B 0,3M pactsope ykcycHoii kucnore! (K=1,8:107). Kakue 3HaueHus
NPUMYT 3TH BEJIMUUHBI Tocie nodasneHus k 1i pactopa kucnotsl 0,2mons CH3COONa?
Koa¢pdunment akrusroctu nonos f(CH3COO") =0,7.

7. Cpasuuts pacrsopumocts PbCl2 u Pblz, Be(OH)2 n Ca(OH).. OtBet o0ocHy#iTe ncxoms us
NOJIIPU3ALMOHHBIX TPEICTABICHUIN.



Bapuant Ne2

L. PactBop comepsxur 0, 1monb - s3xBuBaneHToB (NH4)3PO4 B 200M1 pacTBOpa. Kakosa monspHas
KOHLeHTpauust nioHoB NHs'™ B pactBope?

2. Beruucnure pH 0,001H pacTBOpa cepHOIN KUCIOTHI.

3. Yka3arb, He MPOM3BO/S BBIYMCICHHI, B KAKOM M3 PACTBOPOB ABYX COJIEH paBHOW KOH-
uentpauuu pH Gonblie uin meHbine. OTBET 000CHYITE UCXOs U3 3AKOHOMEPHOCTH H3MEHEHUS
KHUCJIOTHO-OCHOBHBIX CBOHCTB 3JiekTposutoB: NaHCO3 u Na2ClOs; NaClos u NaClO.

4, Kakue BennuuHbI SBJSIOTCS KOJIMUECTBEHHOM XapaKTEPUCTUKOMN IpoLecca 3JIeKTPOIH-
TUueckon aucconuanuu? Jlaiire ux onpenenenue. Kakyro U3 HUX ¥ moueMy Ha3bIBarOT MOCTOSTHHOM
BEJIMUMHON?

5. Haiinute crenens runponusa NalOs u NalO B pacrBopax koHueHTpauuu 0, | moss/n. 13
NOJTyYSHHBIX JJAHHBIX CIEJIaliTe BHIBOA O CPABHUTENIBHON CHUJIE KUCIIOT, 00Pa30BaBIINX 3TH COJIH.
Kn(HIO3)=1.6-10" ; Kn(HIO)=2.3-1071!.

6. Beimagaer mu BaSO4 npu nobasneHnu pacTBopa cepHON KUCIOThI o0beMoM 100mi1 mpu
koHueHrparuu 0,2moune/n1. k pactopy BaClz Toro ke o0bema, ecnu MosipHasi KOHLEHTPaLHs
SKBUBAJIEHTA 3TOT0 pacTBopa pasHa 0,2Moub/11.? Byner nu 1ob6aBieHHOE KOJTUYEeCTBO CEPHOM KUCIOTBI
SKBUBAJICHTHBIM HJIH N30BITOUYHBIM?

7. Cxombko Momb NH4Cl cnenryer no6asuts k 11 0, 1M pacrsopa NH4OH(K=1,8:10") s Toro,
uToObI KOHLEHTpauust noHoB OH crana uncnenHo pasHa Kn? Venosno npumem f(NH; =1,

Tema: «OKHCJIUTENHBHO-BOCCTAHOBUTEIbHbIE PEAKIUH H JIEKTPOXUMHYECKHE MPO-
Hecchb»

Bapuant Nel

1. 3aKOHUYHUTH COCTABJIEHHE YPABHEHUS PEAKLIUK U TIOX00paTh KO3 PHUIIHEHTHI POCTEUITUM
criocobom: SO2+H3AsO4+H,0—H3AsOs3+...

2. Hanwuimre ypaBHeHUs peakiuii u mopo0pars K03 PpHUIIHEHThI 3JIEKTPOHHO-HOHHBIM METOIOM:
MnSO4+(NH4)2S208+H20—HMnO4+...; H202+CaOCl—

3. CocTaBuTh B MONEKYJIsIpHOI (popme ypasHerue peakiun: [Fe(CN)s]* +H202—[Fe(CN)6]*+0;

4. UYemy paBHa MOJISIpHAsi Macca SKBHBAJIEHTA MIEPMAHIaHATA KaJIMsl KAK OKUCIIUTEIS, €CITH 3TO
BEIECTBO B MPOLIECCE PEaKIUU BOCCTAHABIMBAETCS: a) 0 cysibdaTa Maprania (I11) 6) no nuokcuna
MapraHua B) 10 MaHraHara kamust KaMnQ4?

5. Byner nu paboTaTh raabBaHUYECKUH 3JIEMEHT, COCTOSIIIEH 13 BOAOPOIHBIX JJIEKTPOIOB,
norpyxeHHbIX B 1 1 0,11 pacrBopsl KOH npu 25°C, ecnu kaxyinast CTeNeHb JUCCOLHALUN PAaCTBOPOB
KOH cootrserctBenHO paBHbl 77 1 91%?

6. T"anpBaHMYECK U DJIEMEHT

(-)2Cr/2Cr*+ | H2SO04 | (Pb) 3H/6H" (+)



00pa3oBaBIIEHCs MPU KOPPO3UHU XPOMa, OMASTHHOTO CO CBUHIIOM, AaeT TOK cuiioit 6A. Kakast
Macca XpoMa OKHCJIMTCS M CKOJIBKO JIMTPOB BOJOPOA BBIIETUTCS 3a 55¢ paboThI 3TOr0O
saemMeHTa’?

7. MenHblii KyJTOHOMETP COEANHEH MOCIENOBATENBHO C 3JIEKTPOIN3EPOM, B KOTOPOM UAET
anexTponu3 BogHoro pacrsopa AgNQO3 Ha yroJIbHBIX 3JIEKTPOAax (JaiTe MOJHYI0 CXeMY IPOLIECCOB,
npoucxoasimux mpu snekrponuze AgNQO3). Ha katone B KyJlioHOMETpe BbIAETIOCH 1921 Menu, a B
anexTponusepe 450r cepebpa. OnpenenuTe BBIXOA MO TOKY B anekTposiusepe. Kakoii oobem 3aiimer
BBIICIMBLIMICS KHCIOPO, eciu 3ToT 00beM n3meputsh npu 10°C u nasnennun 9730311a?

Bapuant Ne2

1. 3aKOHUYHUTb COCTABJIEHHE YPABHEHUs PEAKLUK U TIOR00paTh KO3 PHUIIHEHTHI POCTEUITUM
cnocobom: HoSO4+KI+HKCl103—KCl+l,. ..

2. Hanuumire ypaBHeHuUst peakiuii 1 Tono0paTh K03 QUIHMEHTDI 3JI€KTPOHHO-HOHHBIM METO/IOM:
H2SO4+H2S+KMnO4—S+...; HNO3+FeS,—

3. CocraButh B MOJeKyJisipHOii popme ypaBHeHue peakiuu: NoHy+1— N+

4. Kakyto maccy amoMuHust MOKHO OKUCIuTh ¢ nomouisto 0,11 0,251 K2Cr207 no peakuun
Al+K2Cr207+H2S 04— Al2(SO4)3+Cra(S04)3+K2SO04+H20.

5. D/1C ranpBanndeckoii nenu (-)Ag/AgNO;3; 0,005 /0=98% | | Ag/x
H/0=85%/AgNO3(+)=0,085B. OnpenenuTe KOHLUEHTPALMIO 3JIEKTPOIHUTA MPH MOJOKUTEIbHOM
ANIEKTPOAE, eClii KO3 PHULIHEHTH aAKTUBHOCTH HOHA cepedpa B pacTBopax AgNO3 npu OTpULATETBHOM
U TOJIOKUTENBHOM 3J1eKTpoAe pasHbl 0,945 u 0,750.

6. ITpu paboTe ranbBaHUUECKOTO 3JIEMEHTa
(-) 4A1/4A1 | H20, Oz | (Cr) 120H/6H20, 302 (+)

00pa30BaBLIErOCs IIPU KOPPO3HH AITOMHHUS, KOTOPbIH HAXOAUTCS B KOHTAKTE C XPOMOM, 32
ImuH 20c ero paboThl HA XPOMOBOM KaTojie BoccTaHOBHIOCH 0,034 KuCIopona.

Onpenenme, HaCKOJIbKO YMEHBIIIUIACH IIPU 5TOM MacCa aJllOMUHUCBOIO SJICKTpOAA U YEMY
paBHa Cujia TOKA, MPOTEKLIICTO MO BHEIITHEH 1IeNH TrajibBaHUYECKOro 3JIeMEHTA.

7. Uepes cepeOpsAHbIN KYJOHOMETP MPOMYCKAJIN TOK B TEUSHHE 34. AMIEpMeTp MOKa3bIBAJ CUITY
Toka paBHyto 0,9A. Haiitn % norpemHocTy, 1aBaeMblii aMIIepMETPOM, €CJIN 32 HTO BpeMsl B
KYJIOHOMETpe Ha KaToze Bbiaenmioch 12,32r cepedpa.

Tema: «CTpoeHHe U CBOICTBA KOMILIEKCHBIX COeHHEHHII»
Bapuant Nel
1. Haspate xommnekcHbie coenunenus: Ba[Cu(C204)2], [Co(NH3)2(en)(C12)]CL, [PtCl2][ AuCly].

2. Hanmcars ¢popmyisl: a) Terpaitiononnaat(ll) unausa™); 6) xaopua GpomaTerpaaMmu-
HakBaxpoma(I1l); B) TpHaMMHHXJIOPOAMHUTPOKOOAIBT.



3. MoskHo 1 ocaauTh HOHBI Ni*+ u3 pacteopa K2[Ni(CN)4] o6bemom 11 u C=0,1 Moss/autp,
conepaxatero 0,2 mosir KCN(a=80%), eciu no6asuth 10™*mMonb cynbduna ammonus? Ipu kakoit MT
KOHIIEHTPALIHH CyJbpH1a AMMOHHS HAYHET Bbmanath ocanok? (ITP(NiS)=2-10"%).

4. Onpenenure THI TMOPUIU3ALIK B CISAYIOIIMX KOMILJIEKCAX, a TaK JK€ H300pa3uTe ux
reomeTpuyeckyo gopmyiny: [AuCls] ; [PtCls]” .UeMy paBHBI UX MATHUTHBIE MOMEHTHI?

5. Jst ocaxkeHusl XJIOPU-UOHOB, COCTABIIAIOLINX BHEIIHIOK C(hepy KOMIUIEKCHOTO COeAUHEHM,
u3 100mn 0,02m pactBopa coenunenus CrCl3-SH20 norpebosanocs 20mi

0,2m pactBopa AgNQOs. ITo pe3ysabraTam 3TOro ONbITa COCTABBTE KOOPAMHALIMOHHYIO (hOPMYITy
COEAMHEHUS U HA30BUTE €TO0.

6. C JIMraHgaMu ¢1a00ro0 MM CUJIBHOTO MoJist KoMIriekchbl Co 3 ABJIAKOTCA CHJIBHBIMHA

OKHCJIUTENSAMH, a Komruiekcel Co?' MPOsBIIAIOT BOCCTAHOBHUTENbHbIE cBoiicTBa? Kak 510
0bwsicusier TKIT?

Bapuant Ne2
1. Haspate kommnekcHbie coenunenus: Naz[Zn(OH)4], [Ni(H20)s](N03)2, [Co(En)3(NO3)3].

2. Hanmcats ¢popmyinbl: a) ammunnentarmanodeppat(Il) narpust; 6) auruapokcorerpa-
xyoporutatuHat (IV) aMmMmoHwus.

3. K 0,2m NiSO4 no6asuu paHbiii 06beM 2M NHs, Beranciuts [Ni]*+, eciu cuuTath 4to B
pacTBOpe obpasyercst KoMruieKcHbIH HoH [Ni(NH3)s]*+.

4. B xommnekcax [Co(NO2)s]* u [Ni(CNS)s]* muranas o6nanarot cunbHbIM nojiem. CocTaBbTe
SHEPTreTHYECKYI0 cxeMy oOpasoBanusi cesizeil (Meron BC) B 3THX KOMITJIEKCAX U YKAKUTE MarHUTHBIE
CBOICTBa KOMILJIEKCOB.

5 Onpenenurte koopanHauonHoe ncio (x): [Fe"Fx]®?; [FellClx] 2.

6. Kaxkas snexrponnas konduryparus, d® um d’, naer 6onpinee snauenne Eckm nis
OKTa’APUYECKUX BHICOKOCTHHOBBIX M HU3KOCITHHOBBIX KOMITJIEKCOB?

1. (marnerut). Kakomy copepskanmto (B %) MarHeTuTa T0 COOTBETCTBYET?

Kpurepuu oueHku oTBeTa CTyJ€HTA NPH BbINOJHEHHH KOHTPOJILHOI padoThl

Ouenka TpeGoBanus Kk 3HAHUAM

OTJINYHO NpUBENEHbl  IOJHbIE  MPABWIbHBIE  PELICHUS, OTBETbl  IPAMOTHO
apryMEeHTHPOBaHbI

XOPOLIO JONyIIeHbl HE3HAUWTEJbHbIE IOTPELIHOCTH IIpU OTBETAX Ha BOMPOCHI,
aprymeHTanus ObLia He MOJHOMN




yIOBJIETBOPUTENbHO | B OTBeTax Ha HEKOTOpbIE BOMPOCHI JOMYLIEHbI TPyOble OWIMOKH, 4acTb
BBIBOJIOB HE apI'YMEHTUPOBAHA WUJIM apTYMEHTHUPOBAaHA HEMPABUIIBHO
HeynoBierBoputesibHO | OtBerhl HAa 50 u Oonee % BOMPOCOB OMIUOOYHBI, OONBLUIUHCTBO BHIBOIOB

HE apryMCHTHUPOBAHBI WU apryMEHTHUPOBAHbBI HCTIPABUJIIBHO

Ilpumepnsie sapuanmsl mecmoasix 3a0aHUIL

Tema: «OCHOBHBIE KJIACCHI HCOPraHu1€CKHuX CcOeTMHEHUI»

Bapuant Nel

1.

dopmya KpucTauioruapata cyjabdara HaTpusi, Macca KOTOPOro mpu 00e3BOKUBAHUU
yMeHbIImnach Ha 47%

1) NazS04 * 2H20  2) NaxSO4 * 7TH20
3) NaxSO04 * sH2 O 4) NazSO04 * 6H20

KapOoHar kaius pearupyeT B pacTBope ¢ BelecTBamu Habopa

1) COz, SOz, HsPOs  2) CO, KOH, HC1

3) BaClz, HNO3, Rb2SOs  4) KHSO4, NaOH, SO3
OIHOBpPEMEHHO He MOTI'YT HaXOJMTCS B PaCTBOpE BellecTBa Habopa
1)Na2SO4 n HC1 2) NaOH u H2S04

3) NaC1 u H2SO4  4) NaOH u K2SO4

OIHOBPEMEHHO B PaCTBOPE MOTYT HAXOIHMTCSI HOHbBI

1) Ni*", K*, SO4*, T 2) Pb?*, §*, CH3COO; Ba?"
3)NH4", POs*, Ca®*',F-  4) A13" Fe*', COs%, Br

Y CTaHOBUTH COOTBETCTBHE MEXAY BEMIECTBOM U CBOMCTBaMHU

1: a3oTHast kuciota A: B3aUMOJIEHCTBHE C COJIIMU MeI C 00Opa30BaHUEM OCA/IKa

2: rugpokeun Hatpust b: B3anmonericTeue ¢ coysimu Oapusi ¢ 00pa3oBaHHEM OCA/IKA

3: consAHas kucnora B: B3aumopeicTBue ¢ Cepoii Ipu HArpeBaHUU

4: cynbdaT aTrOMHHUS I': B3auMozelicTBIE ¢ IIMHKOM ¢ 00pa30BaHUEM BOAOPOAA

KonuuectBo Bo3MoxHBIX coneilt oOpasoBannbix H3S04 u AI(OH)
1)4 2)1 3)2 4)3 5)5

Bapuant Ne 2

IMuppun ogHOBaneHTHOrO MeTaIa conepxkut 12,5% Bomopoaa mno macce.
1) cepebpo  2) Harpmit  3) muTuit 4)3050TO







10.

11.

)14 2)6 3)18 4)10

. DHeprust CPOACTBA K 3JIEKTPOHY B IIEPHOE

1) He m3MeHsieTcsT  2) yMEHbLIAeTCsI
3) yBenmuuuBaercst  4) OCTAKOTCSI MOCTOSTHHOMN

. PasperenHbIii HAOOP KBAHTOBBIX YHCEI SJIEKTPOHA

Dn=3,1=00m=12)n=2,1=1,m=0
3)n=3,1=2, m=-1 Hhn=3,1=2, m=3

. Haumenpimii panuyc uMeeT HOH

1) Cs™ 2) Ba*" 3) Te*4) I

Mopnens aToMa, coznanHast J.Pesepdopaom Ha3bIBaeTCs

Hucso ypoBHel y aTOMa ONpenenseTcs KBaHTOBBIM YHCJIOM

DHeprus OTpbIBa AJIEKTPOHA OT aTOMa Ha3bIBAETCS SHEPrUei

Ecnu sanextpon nenaet Boidop Mexkay 4d u 5 s aTOMHOI OpOUTANIBIO, TO ATOM COIEPIKHUT
-3JIEKTPOHOB

Y CTaHOBUTH COOTBETCTBHE MEXAY SJICKTPOHHBIMU KOH(l)I/Il"ypaLII/IHMI/I H XUMHYCCKHUMH 4Yac-
THLHaAMH

1: 1s%2s%2p%3s%3p!  A:Na®

2: 1s%2s%2p°3s%3p®  B: N

3: 1s%25%2p° B: §%-

4: 1s°2s%2p’ I Al

Pacnonoxute B HpaBPIJTbHOfI MMOCJIEN0OBATCJIbHOCTH 3AITOJIHCHUS SHEPTETUICCKUX HOI[ypOBHefI
B aTOMax

A:5s b:4d B:3d I:5p H:6s E:4p

Bapuant Ne 2

L.

N30351eKTPOHHBIE ATOMBI 1 HOHBI
1) Fe*", Co*" 2) Co, Ni** 3)Fe*, Fe** 4)Co?’, Mn
Habop kBanToBbIX uncen n = 3,1 =1, s =+1/2 umeer

)Si 2)Al 3)Cl 4)S 5)P

. OnMHAKOBOE KOJIMYECTBO JIEKTPOHOB Y HOHOB

1) Ba*", Mg*, Cd**  2)Ba’+, I, Te* 3)Hg*,I,Sn 4)I,Cd*, Sn*

DneKTpOHHAs EMKOCTh g -TIOAYPOBHS



10.

16 2)14 3)10 4)18

DHeprus MOHU3ALUH B TPYIIIIE

1) He M3MeHsieTcs  2) yBENUYHMBAETCS

3) yMeHbIIaeTcs 4) OCTarOTCsI MOCTOSTHHON
ATtomHbIe opOuTany narT cyMmmy n+1=9

1)6f, 7d, 8p 2) 5f, 7p, 8s 3)4f, 5d, 6p 4)4d, Sp, 6s

Yucno HECIIApPCHHBIX 3JICKTPOHOB B aTOME XpOMa B HeB036y}KI[eHHOM COCTOAHUU

Oneprus nonnzauun atoma Ca (3B): 1 =6,113; I = 11,871; I3 =51, 21. Tperbs 3HEprus uo-
HU3ALMU PE3KO BO3PACTAET U3-3a OTPhIBA 3JIEKTPOHA

9.Yucno opOuTaneii y aroma OnpenessieTcs KBAHTOBBIM YHCJIOM

Y CTaHOBUTH COOTBETCTBHE MEXKAY SJICKTPOHHBIMHU KOH(I)I/Il"ypaLII/ISIMI/I H XUMHYCCKHUMH YacC-
THLHaAMH

1) 1s22s22p®3s%3p%4s°3d°> A F
2) 1s225s22p®3s?3p%4s!3d®  B: C
3) 1s?2s%2p® B: Fe"
4) 1s%2s%2p° I: Cr

Tema: «XuMHYECKAA CBSI3b»

Bapuant Ne 1

I.

2.

3.

4.

B psiny Bogopoansix coenunenuii anemenTos VI A rpynmner: H20 — H2S- Hz2Se nonsipHocTh
cBsi3u O — H:

1) yBenuuuBaercs

2) He U3MeHsIeTCsI

3) ymenbluaercs

4) cHayaja yMEHbINAETCs], OTOM YBEJINYUBACTCS

TosbKO KOBaJICHTHASI CBSI3b IMEET MECTO B COEAMHEHUH ¢ HOpMyJIoit
1) Ba(OH)2 2) NH4NOs; 3) H2SO4 4) Li2COs
ATOM yriepona B BO30YKIEHHOM COCTOSTHIM 00pas3yeT:

1) deTbIpe KOBAJEHTHBIE CBSI3H, 33 CUET YETBIPEX HECTIAPEHHBIX 3JIEKTPOHOB

2) TpH CBsI3H, 3a CUET JBYX HECIAPEHHBIX HJIEKTPOHOB U HEMOAEJIEHHOH 3JIeKTPOHHOM mapsl

3) HHM OTHOH, aTOM yriieposa B HeBO30YKIEHHOM COCTOSIHUM XMMHUUECKUX CBS3EH He
oOpasyet

4) nBe CBsI3M, 32 CUET IBYX HECHAPEHHBIX HJIEKTPOHOB

BermecTBo, kKoTOpOE HE MOTYT 0OpPa30BLIBATH BOAOPOIHYIO CBS3b



1) H20 2) HF 3)HN; 4) HI
5. sp® rubpuaM3aIUs Peanu3yercs MOJTHOCTHIO
1) SO2 2) CH4 3) SO3 4) C10°

6. YCTaHOBHUTH COOTBETCTBHE MEKOY (I)I/ISI/I"IGCKI/IMI/I CBOMCTBAaMH U TUIIAMH KPUCTAJINTNICCKUX
PEUICTOK:

1: KOBKOCTh

2: HU3Kas TeMIepaTrypa KUIeHUs

3. BBICOKAsi TBEPAOCTD

4: snexTpuyeckasi IPOBOAUMOCTb PacTBOpa
A: aroMmHas

b: meTannuueckas

B: nonHnas

I': MmonexynsipHas

7. YCTaHOBUTH COOTBETCTBHE MEXKIY MMOpHUIN3ALIMEN U MOJIEKYJION WIH YaCTULIEH

1) sp A: BeCl2
2) sp? B: COs*
3) sp® B: NF3
4) sp’d I": PFs
I PFs
E: XeFs
Bapuant Ne 2

1. BemecTBoO ¢ MOHHOI#T CBA3BIO MeEET popmyty

1)KBr 2)SO3 3) CHs 4)HCI

2. ATOMHast KPHCTAJUINYECKas pelIeTKa XapakTepHa IJist
1) amromMuHMs U KapOuaa KPeMHUsI

2) cepsl U iona

3) okcHIa KpeMHUS M XJIOpUAA Kajus

4) anmasa u 6opa

3. sp? ruOpUNN3aIIs PeaTn3yeTcs MONTHOCTBIO

1) SOz 2)SO; 3)CHs 4)CIO”  5)CIOz

4. YcTaHOBUTb COOTBETCTBHE MEXAY BEIIECTBaAMU U BUTAMUN XUMHYECKOH CBSI3U B HUX |

BOJIb(pam A KOBaJIeHTHas NOJISIPHAS alIMa3
anmas b: xoBasneHTHAas HEONAPHAS AMMHAK
aMHuaK B: merannuueckas

MOBapEeHHast COJIb I': nonnas



5. YCTaHOBUTH COOTBETCTBHE MEXKAY BEIICCTBAMHU U TUIIAMU KPUCTAJINIMYCCKUX PELICTOK

YTJIEKUCTIBIN Ta3 A: noHHas
KapOopyHA b: monekynsapHas
HUKEJb B: meTtannmuueckas
aleTaT HaTpus I': atomHas

6. YCTaHOBHUTb COOTBETCTBHE MEXIY MMOpUIU3AIMEN U MOJIEKY IO

1: sp’ A:  OF B: SFs

2: sp* b: BF; I': SFs
3: sp>d? E  XeFs . BeClz
4: sp’d

4: sp’d

Temwt: «Havana xumuyeckoii mepmoounamuxu. Kunemuxa u mexanusm XuMu4eckoil peakyuu

Bapuant Ne 1

1.

2.

3.

4.

Bo ckonbko pa3 ysenmunrces ckopoctsb peakipn Ha(r) + Iz(r) = 2HI(r) npu yBenuueHnn nasie-
HUs B 3 pasa

1) B 9 pa3 2) B 8 pa3 3) B 6 pa3 4) B 3 pa3

ITpu remneparype 90°C peakuus npotekaer 1 muH. [Ipu kakoil TeMnepaType peakuus 3aKOH-
yutcst 3a 14 21muH, ecnu TeMnepatypHblit koadduieHT pasen 3

1) 50°C  2)40°C 3)60°C  4)150°C 5) 140°C

Xumndeckoe paBHoBecue peakiun Zn(t) + 16HI(d = 8Ix(r) + 8H2S(d - Q cmecTuTcst BrpaBo
IPY MTOHW)KEHUH

1) xonuentparmu HaoS
2) xonuenTpauu HI
3) naBnenHwus

4) TemMnepartypsl

Xumnueckoe pasHoBecHe peakiun Zr(t) + 2C1a(r) = ZrCly(r) + Q cmernaercst Bpaso mpu
1) MOBBIIIEHNH 1ABICHUSI

2) nosbliteHnH KoHUeHTpauu ZrCly

3) IOTIOIHUTEILHOM BBEICHNUU ZT

4) OBBILIEHNH TEMIIEPATyPBI



. B romorennoii cucreme 3A(r) + B(r) = 2C(r) + D(r) paBHOBeCHBIE KOHLIEHTPALIUHN BELIECTB

(monb/n) coctaBunu: A - 0,03; B - 0,02; C - 0,004. UcxonHasi KOHLIEHTpALUsI BelecTBa A
(Monb/n) paBHa

1) 0,036 2)0,002 3)0,024 4)0,026 5) 0,030

N3 2 monb CO u 2 monb Clz obpazosanochk npu HekoTopoii Temmepatype 0,45 monb COC 2.
Koncranra pasaosecust peakuuu CO + Cl2=COCl12(r)

1)0,19 2)0,09 3)0,12 40,21

Crannaptras terora obpasosanus MgO (k) u COz (1) coorBeTcTBeHHO paBHa -601,8 u -
393,5 x/Ixx/monb. Ternora pasnoxkenuss MgCO3 na MgO u CO2 AH = 100,7 x/Ix/mMonb.
Tennora obpazosanus MgCO3

1) -1096 x/x/monb. 2) -1006 xJ{x/Mounb.
3) -996 x/Ix/monb.  4) -876 kJx/MONb.

. TeHJ’IOTa, KOTOpas norjiomacTcs U BbIACIACTC MPU PA3JIOKCHUN XUMHUYCCKOI'0 COCANHCHUS

KOJIHUYEeCTBOM 1 MOJIb Ha MMPOCTHIC BELICCTBA HA3BIBACTCA

Ecnu ckopocTh npsiMOii peakLiuy paBHA CKOPOCTH OOPATHOM peaklnH, TO HACTYAeT X UMHYe-
CKO€

10. 3aBUCUMOCTb CKOPOCTH PEaKLUU OT TEMIEPATYPhI ONPEAENAECTCS IPABIIOM

Bapuant Ne 2

L.

Bo ckonbko pa3 ysemmuntces ckopocts peaxipm CaO(t) + CO2(r) = CaCOs(r) nmpu yBenu4eHun
naBJjieHus B 3 pasa

1) B9 pa3
2) B8 pa3
3) BO6pa3
4) B3 pa3
5) He u3meHurcs

Bo ckonpko pa3 yBenu4uuTcs CKOpocTh peakuuu npu Harpesanuu ot 75°C o 115°C, eciu
TEeMIIEPATyPHBINA KO3 (ULMEHT paBeH 2

1) B2 pa3

2) B4 pa3

3) B8 pa3

4) He N3MEeHUTCSI
5) B 16 pa3

. HpI/I MOBBIIICHUHN NABJICHUA XUMHUYECCKOE€ PABHOBECCUEC CMELIACTCA BIIPABO

1) 2NO(r) + O2(r) = 2NO2(T) 2) C(1) + CO2(1) = 2CO(T)

3) 2NF(r) + 3Hao(r)= 6HF(r) + No(r)  4) CHa(r) + 4S(r) = CSa(r) + 2H2S (1)



10.

Xumuueckoe paBHoBecue peakuuu 4FeSz(1) + 1102(r) = 8S02(r) + 2Fe203(1) +Q cmectutcs
BIIPABO MPH

1) mOBBIIIEHNH AABJICHUS
2) noBbiteHNH KOHUEeHTpauu SO2

3) nononuuTenpHOM BBeneHuu Fe;Os

4) nonoaHUTEILHOM BBeaeHHH FeSy

. B romorennoii cucreme Ha(r) + I2(r) = 2HI(r) paBHOBECHBIE KOHIIEHTPALMU BELIECTB (MOJIb/J)

coctasunu: HI - 0,02; 1> - 0,05; Hz - 0,03. McxomHast KOHIIEHTpauusi Boaopozaa (MoJib/J1) paBHA
1) 0,04 2) 0,01 3)0,02 4)0,03 5) 0,05

B romorennoii cucreme 4HC1(r) + O2(t) = 2H20( 1) + 2C12 paBHOBECHBIE KOHIICHTPALIUU BE-
mecTB (Moaip/i) coctasmu: HC1 - 0,85; Oz - 0,44; Cl2 - 0,3. UcxoaHasi KOHLEHTPALUS KUCIIO-
pona (MoJib/) paBHA

1)0,59 2)0,49 3)0,69 4)0,79 5)0,89

[Ipu cxxuranuu rpagura odpasoaics okcun yriepoaa (IV) maccoii 8,86 r. Temnosoit a¢dext
peakiun AH = -79,2 k). Ternora o6pasosanust CO2

1) -393,3 k/I:x/mMob

2) -358,4 x/Ix/mMonb

3) -335,5 xJIx/Monb

4) -326,4 x/Ix/monb

. Tel'IJ'IOTa, KOTOpas MorjomacTcs Uin BbIACIIACTCA MPU O6pa30BaHI/II/I XUMHYCCKOIro COCAMHCHUA

KOJIHYE€CTBOM BCLICCTBA 1 moJb u3 IMPOCTBIX BCIICCTB IPU 3aJaHHBIX YCJIOBUAX
Ha3bIBACTCA

CMeH.IeHI/Ie XUMHYECCKOI0 paBHOBECHUA ONPEACIIACTCA MPUHLIUIIOM

MuHuManbHast U30bITOUHAST SHEPTHUS], KOTOPOH TOJDKHBI 00J1aiaTh MOJIEKYJIbL, YTOOBI peaK LHst
MeXJly HUMH CTajla BO3MOXKHON Ha3bIBAETCs

Tema: «PacTBopb»

Bapuant Ne 1

L.

Cwmemanbt 100 r 20%-Horo pactBopa u 50 r 32%-HOro pacTBOpa HEKOTOPOTO BEILECTBA.
Konnentpauus nosyueHHOro pacTBopa

D24 2)12  3)36 4)48

Jnst mony4enust 9%-HOro pacTBopa COJITHOH KHCIOTHI Hafo pactoputhb 67,2 1 HCI B Boze
Maccoi

1)1,107kr  2)0,505xr 3)0,987 kr 4) 1,227 kr

. Vpasnenmo 3Ag" + POs* = AgsPO4 coOTBETCTBYeET B3auMoieiicTBIe



1) AgNOs ¢ Na;POs 2) Ag20 ¢ H3PO4
3) AgNOs ¢ Hi;PO4  4) AgCl ¢ Na3PO4

4. KHUCIOTHOCTB pacTBOPOB COJI€Hl ¢ ONMHAKOBON MOJISIPHON KOHLIEHTpaLUell yBEIUINBaeTCs B
pany

HUTPAT KaJusl, CUIMKAT Kaaus
Opomun KanbLws, OpOMHI aTFOMUHUS
XJIOpUA Kanus, GTOpuA Kanus
XJIOPUJ JIUTHUSA, XJIOPUA KaJlus

5. Xnopun 6apus maccoii 41,6 r pactBopuiu B Boze. B monydenHom pacteope conepkurcs 0,35
MOJIb XJIOpUA-UOHOB. CTeneHb AUCCOLUALINY XJIopHaa Oapust

1)87,5%  2)17,5%  3)57.1%  4)96%

6. Ecnu KOHIeHTpaIus pacTBOpa TMAPOKCHAa aMMonus pasHa 0,1M u K, = 1,76*107, o ero
CTereHb HOHU3AIUH (Oyon) COCTABUT

1) 1,3*10%  2)1,5%102  3)1,3*10°  4)1,5%103

7. Ecau koHueHTpanus noHos Bogopoaa [H'] u anerar-uonos [CH3COO] B 0,1M pacTBope yk-
cycHo# kucnotsl paBHa 0,00132 Mob/11, TO € KOHCTaAHTa HOHU3ALHH

1) 1,74*¥10° 2)1,76*10* 3)1,78*10% 4)1,74*10™
8. KoHueHTpauuo HOHOB BoAopoaa B pacteope npu pH = 4,32 paBHa
1)4,78%10% 2)4,76*10° 3)4,74*10° 4)4,74*10°

9. AKTHUBHas KOHLEHTpaLus aHHOHOB aon- B 0,01M pactopa runpokcuna kanust KOH, yuursisas
HMOHHYIO CHJTy PacTBOpa paBHA

1) 9%1073 2) 8%1073 3) 7*1073 4) 6%1073

10. Koncranra rugponusa, crenedb ruaposnsza u pH 0,1M pacteopa conu HCOONH4 (Kn(kuc)=
1,8*10 Kn(ocn) = 1,76*107)

1)3,16¥10°, 0,177 u 6,5  2)4,76¥10%, 0,745 u 8,3
3)2,74%10°,0,587 1 8,54  4)5,75*10°1°, 0,345 u 6,62

Bapuant Ne 2

1. K 100 mn 96%-Hoti ceproii kucnotsl (p = 1,84r/min) npudasunu 400Mi1 BOZBI, TTOTYYHIICS
pacTBOp MIOTHOCTBIO 1,225 r/Mi1. MonsipHast KOHLEHTpALHs pacTBopa

1)3,78M  2)221M  3)2,57M  4)4,02M

2. W3 400 r 20%-Horo pacTBopa Ipu OXJKACHUHU BbLAETNIOCH SO I PACTBOPEHHOTO BELECTBA.
Maccosast 1015 BEIecTBa B OCTaBLIEMCSl PaCTBOPE



1) 8,6 % 2)6,3 % 3)7,4%  4)9,5%

. Vpasuenuto Fe*” + 30H™ = Fe(OH)3 cOOTBETCTBYET B3auMONEHCTBIE
1) FeC1; ¢ KOH 2) Fe2(S04)3 ¢ Ba(OH)2

3)FeSOs4 ¢ NaOH  4) Fe(OH)3 ¢ HC1

. IIlenoYHOCTh pacTBOPOB COJIEH C OJMHAKOBON MOJISIPHOM KOHIIEHTPALMEH yBEIUYNBAETCS B
pany

1) xapOoHaT HaTPUs, NOAU HATPUS

2) cynbuT Kaaus, Cyabpun HaTpus
3)HUTPUT HATPUSL, HUTPAT HATPHUS
4) XJIOpUA TUTHS, XJIOPUT AMMOHUS

. KomnuectBo orpunarenbHbix HoHOB B 120 r 10% pacTBOpa aMMOHUS, €CJIM CTENEHb AUCCO-
uanuu conu pasHa 90%

1) 0,135 momnb
2) 2) 0,15 monb
3) 3) 0,167 monb
4) 4) 1,67 monb

. Ecnu xonuentpauus azoructoit kucnorel HNO; pasHa 0,12M u Ky = 6,9* 10, To cTemnens ee
HMOHHU3ALUN COCTaBUT

1) 7,6%10
2) 8,6%1072
3) 8,6%¥1073
4)7,6¥103

. Eciiu KOHUIEHTpalus pacTBOpa rMapokcuaa aMmmonus pasHa 0,1M n Ky = 1,76*10, To ero
CTeTeHb HOHU3AIUH (@xon) COCTABUT

1) 1,3*%102
2) 1,5%1072
3)1,3*1073
4)1,5%1073

. Konuenrpauust vonos Bogpopona [H'] 6%-Horo pacTBopa XJI0pOBOAOPOAHON KUCIOTEI (P =
1,028 r/mi) cocraBnsier

1) 1,69

2) 2)1,76
3) 3)1,78
4y 4)1,65

. AxtuBHOCTB XxJ0pua-uoHOB B 0,1 M pactBope xnopuaa natpust NaCl paBHa



1) 7,58*%1072
2) 7,62*%1072
3) 7,68%1072

4)7,54%1072

10. Crenenn ruapoausa u pH conu 6pomuna ammonnst NH4Bu pH 0,011 pacteopa (Kn = 1,76*10

)
1)2,38%102 15,62 2)4,52*102u 8,34 3)5,68*102u6,32 4)3,54*102 n 4,35

Tema: «OKHCIUTENBbHO-BOCCTAHOBHTEbHBIE PEAKIUH H JIEKTPOXUMHYECKHE POLecChbD»
Bapuant Ne 1

1.

Peakiuisi TUCTIPONIOPLIUOHUPOBAHHUS

HNO2 = HNO3; + NO + H20

KoMnO4 + H20 = KMnO4 + MnO4 + KOH

NHsNO; = N2O + H20

KCIO3 = 02 + KCl

Peaxuust BHyTPUMOJIEKYJIIPHOTO OKUCIIEHHSI-BOCCTAHOBIICHHSI
1) AgNO3 = Ag + NO2 + O2

2) Ag2O=02+ Ag

3) K2S03 = K2S04 + K2S

4) NO; + H,0 = HNO; + HNO;

. Ompenenure cymmy ko3 duumentos B ypasHenue peaxkuun CaOClz + H20 + NaBr —

1)8
2)7
3)9
4)10

VY cTaHOBUTH COOTBETCTBUE

1: mpoaykTh anekTponusa pacmiasa CuClz A:CuuCly

2: mpoayKThI AsekTposm3a pacrsopa Cu(NO3)2 b: CuuO:

3: mponykThl anekTponusa pactopa Ca(N03)2 B:H2u Oz
I CauO:
I H2u Clz

. B npouecce snexrponusa pacrsopa NaCl, npu cuiie Toka SA 3a 85 MUH Ha aHOZE BbIAENAETCS

IPOAYKT 0OBEMOM 7 (OKPYIJIUTD 10 AECATHIX )




6. Jna okucnenus B kucioi cpeae 0,05 n 0,2 M NaNO; norpebyercs 0,25 H pactBop KMnO4

obbeMoM 7 (OKPYIJIUTB 10 COTHIX )

7. Hcxons uz peakunu SOz + HC104 + H2O = HCI + H2SO4 , rae 1 1 pactBopa conepxurcs 10 T

HC1O4, Hopmansaocts HC1O4 paBHa -MOJIB/J1 (OKPYTIIUTH IO AECSTHIX)

8. 3HaueHue 3JIEKTPOJHOro MoTeHIHaNa Meau, norpykeHsoit B 0,0005 u pactsop Cu(NO03)2

paBHO B (OKkpyrauTh 10 THICSUHBIX)

9. Eciu KOHIEHTpaLHsl HOHOB BOAOPO/a B pacTBope 4,8% 107 Mosib/11, TO IOTeHIMaN BOOPO-

HOT'O 3JIEKTPO/ia PaBEH B (OKpyrauTh 10 THICSYHBIX)

10. Econ B 0,51 pactBopa copepsxutcst 0,0699 r FeClz r, To nmoTeHIMan >Kene3Horo 3J1eKTpoaa

paBeH B (OKpyriIUTh 10 THICSYHBIX)

Bapuant Ne 2

1.

Peaxiuist BHyTPUMOJIEKYJIIPHOTO OKHCIIEHHSI-BOCCTAHOBIICHHS
1) KCIOs = O2 + KClI

2) NH4NO3 = N20 + H20

3) HNO2 = HNO3 + NO + H20

4) K2MnOg4 + H20 = KMnO4 + MnO4 + KOH

Peaxiuist qUCTIPOTIOPILIMOHUPOBAHHMS

1) K2S03=K2S804 +Ka2S  2) NO2 + H2O = HNO3 + HNO>

3) AgNO3 = Ag+NO2+ 02 4) Ag2O =02+ Ag

. Ompenenure cymmy K03 PHULIMEHTOB B ypaBHEHUE PEAKIIIH

K2Cr207 + H2SO4 + NazS03 —
)17
2) 18
3) 19
4) 20
YcTaHoBUTE COOTBETCTBUE
1: KMnO4 + Na2SO3 + H2SOs —  A: MnSO4 + K2SO4 + Na2S04 + H20
2: KMnO4 + NaxSO3 + H2O — b: MnO> + KOH + NaxSO4
3: KMnO4 + Na2SO3 + KOH —  B: K2MnO4 + Na2SO4 + H20
I': MnSO4 + KOH + NazSO4 + H20

B nponecce anexrponusa pacmiasa NaCl, npu cune Toka 2A 3a 45 MUH. Ha KaTOZE BbIEIISET-
Cs1 MPOAYKT Maccoi I (OKpPYIJIUTB IO COTHIX)

B npouecce anexrponusa pactsopa NaxSOs, pu cune Toka 2A 3a 2 4 Ha aHOJE BBIIEISAETCs
IPOAYKT 0OBEMOM 7 (OKPYIJIUTD 10 COTHIX)




7. Ecnu nuxpomat-uoH BoccTaHaBiuBaercs 10 xpoma (I1I), To MossipHast KOHIEHTpauus SKBU-
BaJieHTa nuxpomara kamust (o =10%; p = 1,07 r/mi) paBHa MOJIB/JI.

(OKPYTJIUTH 10 COTBIX )

8. nsa Bzaumonetictaus ¢ 0,25 monb K2Cr207 TpeOyercs 2 H pactsop HBr o6bemom
71 (OKPYTJIUTb A0 COTHIX)

9. Eciu KOHIIEHTpaLHsl HOHOB BOAOPO/A B pacTBope 3,8% 107 Mosib/11, TO IOTeHIMan BOXOpo-
HOT'O 3JIEKTPOJia PaBEH B (OKpyIIIUTD 10 THICSYHBIX)

10. Ecniu noTeHuuan BOAOPOAHOTIO 3JEKTpoa paseH - 236 MB, TO akTUBHOCTb MOHOB BOJIOPOAA B
pacTBOpe paBHA MOJIB/JT (3aITMCaTh B CTAHAAPTHOM BHIIE)

Tema: «CTpoeHHe U CBOMCTBA KOMILIEKCHBIX COeIHHEHHII»
Bapuant Ne 1

1. TlapamarHUTHBINA HU3KOCIIMHOBBIA BHYTPHOPOUTATbHBIN
1) (Mn(NO2)s]*
2) [CoBrg*
3) [Fe(CO)]*
4) [VCle]*
2. YCTaHOBHTH COOTBETCTBHE MEXKIY Ha3BaHUEM U (HOPMYJION KOMITJIEKCHON COJU
1: Ko[PtC14]

2: [PtC13(NH3)3]Br

3: [CoF3(H20)3]

4: [Co(NH3)s][Co(NO2)s]

A rerpaxnoporaruHar (I1I) xamust

b: 6pomun TpuamMMuHTpHHUTpOXIOpOIUIAaTHHEI (IV)

B: TpuaxBarpudropokobanst

I': rexcanutpokobansrat (I11) rekcaammunkobansra (111 [1; nuxnoporerpaammunnukess E:
rekcauuanodeppar(Il) kamst

3. YCcTaHOBUTB COOTBETCTBHE MEXIY (POPMYJIOH COETNHEHNS M KOOPAMHALIMOHHBIM YHCIIOM
1: [FeFx] 2 A:6

2: [Pt(N2H)x]* b: 4

3: [Pd(NH3)x]* B:5
.7

I3

4. Ecmu pactsop conepskut 0,05 mons/1 Ko[Ag(CN)3] 1 0,05 momb KCN, Ky = 1*¥1072 10
KOHLIEHTPALMsI HOHOB cepedpa B MOJIB/JI




5. Ecnm anst KOMIJIEKCHOTO MOHA SHEPrus pacuieryienus pasHa 167,2 x/[x/monb, TO OH norio-
IIaeT CBET C JUIMHOMN BOJIHBI B HM

6. Ecnu mpu aeiicTBUU pacTBOpa CEpHON KUCIOTHI Bech Oapuit u3 pactBopa Ba(CN)2*Cu(CNS)2
ocakmaeTcs B BUIE Cysibdara Oapusi, TO KOOpAUHALIMOHHAS (OpMyJIa COIH

Bapuant Ne 2
1. IlapamMarHUTHBIN BBICOKOCITUHOBBIN BHYTPHOPOUTAIIBHBII
[VCls]* 2) [Fe(C0)4]*
[NiCla]* 4) [Pd(NH3)6]*

2. YCTaHOBHTb COOTBETCTBHE MEXKIYy Ha3BaHUeM U popmyJioii komruiekcHol conu 1: K3[Fe(CN)s]
A: rexcanmanodeppar(1ll) kanus

2: [Ni(NH3)4]Cl2 b: xnopun rerpaammunnankess(1l)
3: K2[SiFe] B: rexcadropocunukar (IV) kanus
4: [Ni(CO)4] I': TerpakapOOHMIHNKED

J: nuxnopoTeTpaaMMUHHUKES

E: rexcaunanodeppat(ll) xamust

3. YCcTaHOBUTB COOTBETCTBHE MEXIY (POPMYJIOH COEINHEHNS M KOOPAMHALIMOHHBIM YHUCIIOM

[Ni(CO)x]° A: 4
[Co(CN)x]*) b: 6
[Fe(CO)x]° B:5
|
3

4. Ecnu pactsop comepxut 0,02 moms/nm Cd(NO03)2 u 1 mons NH3, Ky = 2,75%107, T0 KOHIIEH-
TpPALUsi HIOHOB KaJMUS B MOJIb/JT

5. Ecnu mMakcuMyM NOTJIOLIEHUS] BUAUMOIO CBETA U1l KOMILIEKCAa COOTBETCTBYET AJIMHE BOJIHBI
400 HM, TO SHeprus pacuienjaeHus B k/x/Moib

6. Ecnu ans ocaxnenus xjiopa u3 pacrsopa Ha 1 mosb PtCl4*3NH; (KUpt = 6) TpeOyercst 1 Mosb
HUTpaTa cepedpa, TO KOOPAMHALMOHHAS HPOPMYJia COSTUHEHHMSI

Kpumepuu OUEHKU omeemda cmyoeuma npu 6vlNOJIHEHUU MEeCmOo6blxX 3A0AHU

Ouenka TpeGoBanus Kk 3HAHUAM

OueHka «OTJIMYHOY» BBICTABIAETCS CTYAEHTY, €CIM OH TIyOOKO M MPOYHO




OCBOWJI TMPOTrPaMMHBIN MaTepHal, HCUEPNbIBAIOLIE, IIOCIEN0BATENbHO,
YEeTKO U JIOTMYECKU CTPOMHO €ro M3J1araer, yMeeT TECHO YBA3bIBATb TEOPHIO
OTIAHO C TPAKTHKOH, CBOOOIHO CIPABISIETCS] € 3aadaMy, BOMPOCAMU U IPYTUMHU
BUJAMHU TPUMEHEHHs] 3HAHUI, NMpUYEeM He 3aTPYAHSETCS C OTBETOM IIpH

BUAOU3MCHCHUU SaI[aHPIfI, MMpaBUJIBHO 000CHOBBIBAET MPUHATOC PCIHICHUC.

OI_IeHKa «XOpouIo» BBICTABJIACTCA CTYACHTY, €CJIWM OH TBEPHAO 3HACT
Marepuajg, TIpaMOTHO U MO CYHECTBY MH3jara€t €ro, HE AOomyckas
CYLIECTBCHHBIX HETOYHOCTEN B OTBETE Ha BOIPOC, MPAaBUJIIBHO MPUMCHSCT
TCOPETUHUCCKUEC MMOJIOKCHUS ITPU PCHICHUHN IMPAKTUYCCKUX BOIIPOCOB U 3a144,
BJIaaccT HeO6XOI[I/IMbIMI/I HaBbIKaMU U MPUEMaMHU UX BBIITOJHCHUS.

XOpOLIO

yIOBJIETBOPUTEIIBHO

OL[GHKa «YOOBJICTBOPUTECIIbHO» BBICTABJIACTCA CTYACHTY, €CJIM OH NUMECT
3HaHUS TOJBKO OCHOBHOI'O XapakTe€pa, HO HC YCBOWII €ro HeTaHeﬁ,
AOMMYCKACT HCTOYHOCTHU, HEAOCTATOYHO TIIPABHUJIbHBIC (I)OpMy.]'II/IpOBKI/I,
HapyLmcHUsA JIOTUYECKOM TMOCIEOBATEIbHOCTH B U3JIOKEHUH nporpaMMHOroO
MaTepualia, UCHbITBIBACT 3aTPYAHCHUSA MTPU 000CHOBAaHUU OTBETA.

HEYTOBJICTBOPUTECIIBHO

O1leHKa «HEYIOBJIETBOPHTEIBHO» BBICTABISIETCS CTYIEHTY, KOTOPBIH He
3HAET 3HAYUTENbHON YacTH MPOrPAMMHOrO MaTepHana, IOMyCKaer
CYIIECTBEHHbBIE OIIMOKH, MMEET 3aTPyIHEHUS NMPU OTBETE HA BOIPOCHI U
o0ocHOBaHMM OTBETOB. Kak MpaBHIIO, OLIEHKA «HEYIOBIETBOPUTEIHHO»
CTaBUTCSl CTYJEHTaM, KOTOpbIE HE MOTYT MpPOAOKUTH OOyueHue Oe3
IOTOJTHUTEBHBIX 3aHATHIA TI0 COOTBETCTBYIOIIEH TUCIIUTLTHHE.

(98]

Ilepeuens sonpocos k 3auemy

OcHoBHele nonoxkeanss AMY. Atom. Monekyna. Xumuueckuit aneMeHT. [IpocTeie u cioxHble
BemecTBa. (OTHOCHUTENbHAs aTOMHAas Macca, OTHOCHTENbHas MOJIEKYJIsIpHas  Macca.
Mounb. YUncno Asoragpo. MossipHas Macca.

OCHOBHBIE CTEXHMOMETPUUECKHE 3aKOHBI.

OCHOBHBIE TUITBI XUMUYECKUX PEAKLUI.

Knaccel HEOpraHMYeCKUX BEINECTB:OKCHUIIbI, KUCJIOTHI, OCHOBaHMsA, conu. Ux Qusmueckue u
XHUMHUYECKUE CBOHCTBA, CIIOCOOBI MOTyUSHHSI.

Ctpoenne atoma. Monenb Pesepdopna, ero nenocratku. Teopuss bopa. KantoBas Teopust
CTPOEHUSI aTOMA.

Ksanrosble umncna. Ilpunuun Ilaynu. Ilpasuno I'ynna. IlpuHuun HavMeHbLIEH 3HEPTUU.
IIpaBuna Kneukosckoro.

Ilepnoauyeckuil 3aK0H U nepuoguvecKas cucteMa xumudeckux sanemenTos J[ M. Menneneesa.
IIpuHuun nocrpoenus. I'pynmnel U nepuoabl. 3aKOHOMEPHOCTH W3MEHEHMs CBOWCTB aTOMOB,
IPOCTBIX BEIIECTB U COEMUHEHUH, 0Opa3OBaHHBIX XUMHYECKMMH 3JEMEHTaMHM, B Iperenax
IIABHBIX NOATrpynn u nepuonos cucreMsl [ M. Menneneesa. IlepnognyHoCcTs CBONCTB aTOMOB

Xummueckasi ¢Bsi3b. U300paskeHne xumuueckoii cBsizu. KoaneHTHas (MoNsipHast, HEMONSAPHAs).
Mexanu3Mbl 00pa3oBaHHs KOBaJEHTHOM CBsi3u. CBOMCTBA KOBAJICHTHOH CBs3H. [ mOpuanzauus
opOuraneii. /Iumnonb, AIMHA AUIOJS, TATIOJbHBI MOMEHT.

Merton BajeHTHBIX cBsi3e. OCHOBHBIE nookeHus: metona BC.
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Meron MoneKyJsipHBIX opOuTaneii. MarHuTHbIe cBOiicTBa BewiecTB. JIMHeHHass kKoMOMHALUS
aromHbIx opOuraneit (JIKAO). Ces3piBaromue u paspbixisioiue MO

Honnas cBs3b.

BopoponHas cBs3b. MexmonekynsapHass U BHYTPUMOJEKYJSIpHasT BOAOPOAHBbIE CBSI3U.
MeKMOJEKYJISIPHOE B3aUMOIEHCTBHE:. 1) 3JIEKTPOCTATUUECKOE — OPUEHTALIOHHOE (AMIOJb-
IMIIONBHOE), MHAYKLMOHHOE U IHUCIIEPCUOHHOE, 2) NOHOPHO-aKLenTopHoe. YpaBHeHne BaH-
nep-Baanbca. 3HaueHne BOMOPOAHBIX CBA3EH.

Merannuyeckast cBA3b. CXOACTBO U pa3auyMe C KOBAJEHTHOMN CBs3bl0. HeHachlleHHOCTh U
HEHAINPaBJIEHHOCTb METAIJINYECKON CBA3H.

Xumnyeckass kuHetuka. CkopocTe xumuueckux peakuuil. Cucrema. I'omoreHHele u
rereporensnble cucteMbl. @a3za. CKOPOCTh FTOMOT€HHOM U FeTepOreHHON peakLuil.

@DakTOphl, BIUAOLNE HA CKOPOCTb XMMHUYECKUX PEaKIUil. 3aBUCUMOCTb OT KOHLEHTpaLUu.
OCHOBHOI 3aKOH XMMUYECKON KUHETHUKHU.

BnusHne Ha ckopocTh XMMHYeCKHUX peakimii Temmeparypbl. IlpaBuno Bant-I'odda.
AKTUBHBIE MOJIEKYJIbl. DHEPrusi akKTUBALMHU. 3aBUCUMOCTb SHEPIUM aKTUBALMM OT IPUPOABI
pearupyroommx BelIeCTB. JHEpPreTuvyeckuil Oapbep, MEpexOomHOe COCTOSHHE. YpaBHEHUE
AppeHnnyca, kak 6oJee TOYHO ONHCHIBAIOIIEe 3aBUCUMOCTb CKOPOCTH XUMHYECKOH peakLnuu OT
TEMIIEPATYPBHI.

3aBUCUMOCTb CKOPOCTH XUMHUYECKUX PEAKLHI OT MPUPOABI PEarupyroLIero BeIecTBa.
IlonsTne o karanuse u karajnusatopax. Karanuruueckue peakuuu. ['OMOreHHbIl U
reTeporeHHbll  KaTaiau3. MexaHusM JeNCTBUSL  KaTaju3aTopoB. AKTHBHBIE  LIEHTPbI
karanuzaropos. Karanntuyeckue siapl. [IpomoTopsl. M30upaTenbHOCTD KaTaau3aTopoB.
Tepmonunamuka. Tepmonunammuueckass cucrema. Pasa. I'ereporeHHass W TIOMOIE€HHas
cucreMbl. KomrnoneHTe! cucrempl. DyHKIMU U TapaMeTPhbl COCTOSIHUSA. BHYTpeHHsIs1 SHeprsL.
IlepBoe Hauano (3akOH) TepMOAMHAMHKH. DHTanbnus. CTaHAAPTHOE COCTOSHHE BELIECTBA.
CrannapTHas SHTAJIbIIUS PEAKLIH.

Tepmoxumus. Tepmoxumuueckoe ypaBHeHHe. 3akoH JlaByaswve-Jlammaca. OCHOBHOH 3akOH
TepMOXHMUH - 3ak0oH ['ecca. Kpyrosble mpouecch! (LIHKIIbI).

DHTpomnus Kak (QYHKLUUS COCTOSIHUS CUCTeMbl. TepMOIUHAMHYECKast BEPOSTHOCTb COCTOSHHUS
cucrembl W. CranpaprtHast 3HTponust. Bropoe Hauano (3aKoH) TepMOAMHAMUKH.

ITocrynar Ilnanka (Tperbe Ha4yalo TepMOAMHAMUKH). V3MEHEeHHe SHTPONMU BEINECTBA C
YBEJIMYEHUEM TEMIIEPATy PhL.

Oueprus ['n66ca. CesizanHas sHeprusi. HanpaBaeHHOCTh XUMHUYECKOTO MPOLIECCa.

OOpatumble 1 HeoOpaTtumble peakuuu. Xumudeckoe pasHoBecue. [Ipuniun Jle Illatense.
CwMerneHne XMMHYECKOTO PABHOBECHSI.

PactBopel. Knaccupukamms pacTBOpOB MO arperaTHOMy COCTOsSIHMIO. HachlleHHbIe,
HEHACBILICHHbIE U NTEPECHILICHHBIE PACTBOPBL

Konuentpaunsi pacrBopoB. KoHueHTpupoBaHHble M pa3baBieHHble pacTBOpBL. CrocoObI
BBIPAXKEHMsI KOHLIEHTPALMK PacTBOPOB.

DIEeKTPONNTBI U HeANEKTPOIUThL. CHilbHBIE, cnabble U CpeaHel CUITbI HIEKTPOIUTHL.
OnexTponutuyeckass nauccouuanus. (OCHOBHBIE IOJIOKEHUS] TEOPUHU DJIEKTPOIUTHUECKON
aucconuanui. MexaHusM nuccounauuu. Kucnorel, OCHOBaHUA U cOu ¢ TOUkH 3peHust TO/I.
Crenenp qucconmannu. Koncranra auccounanuu. 3akoH pazdasnenus OcTBaibaa.
OnexTponuTuyeckass auccounanus Boxabl. MonHOe mnpousseneHue Boabl. Bopopomueiii u
TUIPOKCUIIbHBIN noka3arenu. pH pacTBopoB coseil.

ITpoussenenne pacrBopumoctu. Peakiiin HOHHOrO 0OMeHa.

I'mnponus coneit. Tunsl runponusa. Peakuus cpensl. CTeneHb 1 KOHCTAHTA THAPOJIN3A.
Wneanvuble pactBopbl. KosnuratusHele cBoiictBa pactBopoB. Ocmoc. Ocmoruueckoe
nasnenue. 3akoH Paynsa. Cnencrsus us 3akoHa Pays.

OxucnuTenbHO-BOCCTAaHOBUTENBHBIE — peakuuu.  Teopus  OBP. Knaccuduxaums
OBP.Oxucnutenu 1 BocCTaHOBUTENU. MeTonbl cocTaBieHus ypasHeHuit OBP.

. DnexTpoau3. DIEeKTPOSIN3 pacIuiaBoB, BOAHBIX pacTBOpoB. [lonsarue o I'D. Cocrasnenue 3.

O/C snemenra. CranpaptHas D/1C snemeHTa.



36. DOnektpoaHble noTeHuuanbl. CTaHIApPTHBIE JJIEKTPOAHBIE MOTEHLIMANbl.  3aBUCHUMOCTH
3JIEKTPOJHOIO MOTEHIIMAJa OT KOHIIEHTPaLUi BellecTB U TeMiiepaTypsl ( ypaBHeHue HepHera).
DNEeKTPOXUMHUYECKUI Psii HANIPSKEHUH METaJIOB.

37. KonnuecTBeHHast XapaKTePUCTUKA MTPOLIECCOB eKTponu3a (3akoH Papanes).

38. lucnepcHele cucteMbl. JucnepcHas (asa u aucnepcuoHHas cpena. CyCleH3uu U 3MyJIbCHH.
Komnnounnslie pactBopbl. Dpdext Tunnana. Koarymsanus. 3HaueHne KOJUIOMIHBIX paCTBOPOB.

39. Kommnekcuble coenuHenus. KoopaunaunoHHas Teopusi Bepnepa. OCHOBHBIE THUIIBI K.C.
Homenknarypa k. ¢. IIpakTuueckoe npuMeHeHHe K. C.

Kpumepuu OUEHKU omeema Ha 3aueme

Ouenka Kputepun orera

3auTeHo I'mybokoe m xopoliee 3HaHWE M NOHUMAHUE NMPEAMETa, B TOM YHUCIE
TEPMUHOJIOTUH u OCHOBHBIX MOHATHIA; TEOPETUUECKIX
3aKOHOMEPHOCTEH; bakTHuecKnux TaHHBIX; 00CTOSITENbHBIN,

JIOTUYECKUIT U TPAMOTHBIN OTBET BO BPEMsI CIJaUU 3a4eTa; YACIbHbINH BeC
OMOOK MPU KOHTPOJIBHOM TECTHPOBAaHUU — He Oonee 50%.

He3auteno Cnaboe 3HaHHE OCHOBHOM TEPMHHOJIOTUH, TEOPETHYECKUX
3aKOHOMEPHOCTeH, PaKTHUECKUX JaHHBIX, OIIMOOYHBII OTBET HA
3aueTe; yaeIbHbII BeC OMIMOOK MPH KOHTPOJIBbHOM TECTHPOBAHUU —
Gonee 50%.

9. YYEBHO-METOJIMYECKOE 1 HHPOPMAIIMOHHOE OBECIEYEHUE
TACHUILINHEI

9.1. YueGuas suteparypa

a) OCHOBHASI:

1. Axwmeros H. C. O0was u Heopranuyeckast xumusi: yueOHuk s By308/H. C. AXmeToB.

—M.: Beiciu. k., 2012. — 743 c¢.

2. I'muaka H.JI. O6mas xumus. — M.:Harerpan-Ilpecc, 2010. — 727 c.

3 I'nmunka H.JIL 3anmaum u ynpaxuenus o oomeit xumun. — JI.: Xumus, 2011.

4. Hekxpacos b.B. O6mas 1 Heopranuveckas xumusi. — M.: Xumusi, 1973,

5. Heoprauuveckast xumusi: B 3 1./ITox pen. FO. 1. TperbsikoBa . - M.: MU3narenbckuii
LHeHTp «Axanemus», 2004. — 240 c.

6.Vrait SI.A. Obmwas u Heopraunveckas xumusi. — M.:BIII, 2000. — 527 c.



0) 1OMOJIHUTEJIbHAS:

1. Crenun b. JI. Heopranuveckast xumust: y4eOHUK JIT XAMUYECKUX U XUMHUKO-
TEXHOJIOTUYECKUX ClielaabHOCTel Bbicil. yued. 3aBenenuil/b. JI. Ctenun, A. A LlBeTkoB. — M.
Beicias mkona, 2008. — 256 c.

2. CysopoB A. B. O6uias xumust: yueOHoe nmocobue ans Boicil. yued. 3aBenenuii/A. B.
Cysopos, A. b. Hukonbckwuii. — CII0.: xumus, 1995, — 624 c.

3. Junun P. A. Peakuiun HeopraHn4eckux BewecTs: cripaBouHuk/P. A. Jlunun. — 2-e u3g.,
nepepad. u nom. — M.: JIpoda, 2009. — 638 c.

4. Pabunosuu B. A. KpaTkuii xumuueckuii cipaBounuk/B. A. Pabunosuy, 3. f1. XaBuHa.

— CII6 .:Xumust, 1994, —432 c.

S. Jlypee 1O. 0. Cnpasounnk no anamutudeckoit xumun/10. 10. Jlypre. — M.: Xumus,
1967. -390 c.
6. 3agaun u ynpaxxHeHus 1o odmeit xumuu: yuedHoe nocobue./[Ton pen. H. B.

Koposuna. — M.: Bricinas mkosma, 2003, — 255 c.
7. T'onb6paiix P. A. COopHUK 3a1a4 1 yIpaXHEHHH 0 XuMuu: Y yeOHoe nmocodue st
XUM.-TeXHOJI. criell. Beicul. yueO. 3aBenenuii/P. A. TonbOpaiix, E. 1. Macnos. — M.: Beiciias mkona,

1997. — 384 c.

9.2. UnTepHeT-pecypcesl

http://c-books.narod.ru/pryanishnikovl 2 1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru

http://chemistry.narod.ru
http://www.media.ssu.samara.ru/lectures/deryabina/index/html
ChemSoft 2004
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9.3. IlporpammHoOe oGecrieyeHue

VuuBepcurer obecriedeH  HEOOXOIMMBIM  KOMIUIEKTOM  JIMLEH3MOHHOTO M CBOOOAHO
pacnpoCTpaHsIeMOro NPOrpaMMHOTO 00ECTIeUeH s, B TOM YHUCIIEe OTE€YECTBEHHOTO MPOM3BOACTBA.

Kaxnerii ofywaromuiics B TedeHHe BCero mnepuoaa oOyueHHs obecneueH WHIMBHAYAJIbHBIM
HEOTrpaHUUEHHBIM JOCTYTIOM K 3JIEKTPOHHOH MH(POPMAILIMOHHO-00pa30BaTeIbHON Cpee YHUBEPCUTETA
u3 000 TOYKH, B KOTOPOH MMeeTcs: HOCTYyN K HH(POPMAIMOHHO-TENEKOMMYHHKAIIMOHHON CETH
«MHTEpHEeT» KaK Ha TEPPUTOPUU YHUBEPCUTETA, TaK U BHE €€.

YHuBepcurer oOecmeueH  CIeOyHINUM  KOMIUIEKTOM  JIMIEH3MOHHOTO  MPOTrPaMMHOTO
obecreyeHusl.
1. JlunensuonHoe nporpamMmHoe obecreueHue, ucnonbyyemoe B Marl'y
1.1. Microsoft Windows 7






HNndopmarmonHo-npasosas cucrema «["apanTy CereBas Bepcusi, TOCTYIHA CO BCEX
KOMITBIOTEPOB B KOPIIOPATUBHOU
cetu Uarl'yY

DnekTpoHHO-OubaHoTeuHast cuctema «HOpaiT» https://www .biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHE JUCIHUITJIMHBI

Tpe6OBaHI/Iﬂ K ayauTopuu Al JICKUUOHHBIX W INPAKTHYCCKUX 3aHATHUM: 6eCHIYMHa$[ CBECTJIad
AyAUTOpUA Ha 25 mocagO4YHbIX MECT C HHTepaKTHBHOﬁ JIOCKOIA.

I[J'Iﬂ MOJIHOLICHHOI'O OCYIICCTBIICHUS yqe6Horo npouecca 1nmo JUCHUILINHE UMCIOTCS.

Jlexuuu, npezeHrauun

KoHTpobHBIE TECTHI.

Crnucok BOMPOCOB 7S TPOBEAECHUS KOJJIOKBUYMOB.
Tabnunpl.

BapuanTsl 3anaHuii U1 KOHTPOJIBHBIX padoT.
BapuanTsl 3anaHnii U1 CaMOCTOATENBHON padoThL

S el e

11. METOAHYECKHE YKA3AHUS /IS OBYUAIOIINXCS IO OCBOEHHIO
TACOUTLTHHBI

Jucruinza «QNeMEeHTapHbIH Kypc XUMHM» HanpasieHa Ha GpopmupoBanue komnerenuunit: YK-1,
OIIK-2, ITK-1.

IIpomeskyTouHas aTTecTaLys NPEArnoaaraeT 3ader.

[Ipuctynass K M3YYEHUIO IUCLUIUIMHBI, HEOOXOAMMO B IEPBYI0 Ouepeib O3HAKOMUTBECS C
copepkanueM padoueii mporpamMmel aucuurinHel (PI1T).

Jlexuuy UMEIOT LeNb0 AaTh CUCTEMAaTU3NPOBAHHBIE OCHOBBI HAYYHBIX 3HAHUIL.

[Tpu u3ydeHnn u npopabOTKe TEOPETHYECKOr0 MaTepuata HeoOXOIUMO:
- MIOBTOPUTbH 3aKOHCIEKTUPOBAHHBIN HA JIEKLIMOHHOM 3aHATHM MaTepUaj U JONOJHUTb €ro C y4eTOM
PEKOMEHJOBAaHHON MO JAHHON TeMe JIUTepaTyphbl,
- TpU CAMOCTOSITEIbBHOM H3YYEHMHM TEOPETUYECKOM TeMbl CHeJaTb KOHCIEKT, HCIONb3ys
pekomennoBanHele B PIIJI  jurepaTypHble  HCTOYHMKM M pecypchl  MH()OPMALMOHHO-
TEJIEKOMMYHUKaLIMOHHON ceTn «HTepHeT»
- IPU TOATOTOBKE K INMPOMEXYTOYHOH aTTecTali MO MOAYJIO MCIOJb30BaTh Marepuanbl (oHaa
OLICHOYHBIX CPEICTB.

IIpakTuueckue 3aHATHS MPOBOIATCS C LENBIO YINIYOJNEHHsI M 3aKpeIuieHns] 3HAaHUH, TONTyYeHHBIX
Ha JIGKLUSX M B MPOLIECCE CAMOCTOSATENbHON padoThl HAJl HOPMATUBHBIMH IOKYMEHTAMH, Y4eOHOH U
HAy4HOH JIUTEepaTypou.

ITpu NOArOTOBKE K MPAKTUYECKOMY 3aHATHIO HEOOXOAUMO:
- U3y4YUTb, IOBTOPUTDb TEOPETUUECKUI MaTepual Mo 3aAaHHON TeMeE;
- IIPY BHIMOJIHEHUH JOMAIIHUX PACYETHBIX 3alaHUH, U3Y4YUTh, TIOBTOPUTH TUIIOBBIE 3a1aHNU,
BBITOJIHSIEMBIE B 2y IUTOPHH.

Pexomenaanuu no padore ¢ Hay4yHo# H y4eOHOI TuTEepaTypoOi

Pabora ¢ yueOHOIT U HaAy4HOI TUTEPaTypOii SBISIETCS TJIaBHON (POPMOI CaMOCTOSITETbHOMN



paboThl 1 HEOOXOAMMA MPU MOATOTOBKE K YCTHOMY OIPOCY Ha CEMUHAPCKHX 3aHATHSX, K MOAYJIbHBIM
KOHTPOJIbHBIM paboTam, ompocy, 3adery. OHa BKJIIOYaeT MpopabOTKy JEKIIMOHHOIO MaTepuaia —
U3y4YeHUE PEKOMEHIOBAHHBIX HCTOYHUKOB U JINTEPATYPHI IO TeMaTuke jJekiuuid.  KOHCHeKT yexiuu
IOJDKEH COnepkaTh pedepaTHBHYI 3amKiCh OCHOBHBIX BONPOCOB JIEKIMH, MPEIJIOKEHHBIX
npernoaasaTeseM cxeMm (IPU UX AEMOHCTPALMH), OCHOBHBIX MCTOYHHMKOB M JIMTEPATyphl MO TEMaM,
BBIBOJBI TIO KaXAOMYy BOMNpocy. KOHCHEKT no/okeH OBITh BBIMOJHEH B OTHAENBHON TeTpamu Mo
npenmery. OH foKeH OBITh aKKypaTHBIM, XOPOIIO YMTAEMbIM, HE COZEpPXKAaTh HE OTHOCSLIYIOCS K
TeMe UH)OPMALIMIO HITH PUCYHKH.

KoHcnekTe! Hay4HOI IUTEpaTyphl IPU CAMOCTOATENBHOMN MOATOTOBKE K 3aHATUSM JTOJIKHBI
OBbITh BBIMOJHEHBI TAK)KE aKKYPaTHO, COAEPIKaTh OTBETHI HAa KaXXIblli MIOCTABJIEHHBII B TEME BOIPOC,
UMETh CCbUIKY Ha HCTOYHHUK MH(pOpMammu ¢ o0s3aTelbHbIM yKa3aHWEM aBTOPA, Ha3BaHWA M Troja
U3aHUs MCIOJIb3YeMOi Hay4qHO# nurepatypbl. KOoHCEKT MoOXkeT ObITh OMOpPHBIM (COmEepKaTh JIUIIb
OCHOBHBIE€ KJIFOYEBbIE MMO3ULUH), HO TIPH 3TOM IO3BOJIIOIINM JIaTh MOJHBIA OTBET IO BOIIPOCY, MOKET
ObITh TOIPOOHBIM. OOBEM KOHCIIEKTA ONPENEISIETCS CAMUM O0YYarOIIIUMCS].
B npouecce pabotsl ¢ yueGHOI U HAyYHOH JUTEPATYPOi 00YHAIOLIHIACT MOXKET:
- enaTh 3alMCcH MO XOAY YTeHMs B BHJE NMPOCTOrO WM Pa3BEPHYTOro IUIaHa (CO3AaBaTh MEpPEeYeHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHUKE);
- COCTaBJISATh TE3HCHI (LUTHPOBaHHWE HauOOJee BAKHBIX MECT CTaTbU WM MOHOTrpaduu, KOPOTKOE
U3JI0’KE€HNE OCHOBHBIX MBICIIEH aBTOPA);
- TOTOBUTb aHHOTALMH (KpaTkoe 0000IIeHe OCHOBHBIX BOIPOCOB PabOTBhI);
- CO371aBaTh KOHCIEKTHI (Pa3BEPHYThIE TE3UCHI).









Caenenust 0 nepeyTBep:KICHUH IPOrPAMMBI HA OYepeaHOH y4eOHbIil rog U
perucTpanuu H3MeHeHHH

VYueOHblii Pemmenue BueceHHble n3MeHeHUsT Tloamuce 3as.

kadenpsl kadenpoii
rof

(Ne mportokona,
nara)




