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1. HEJIX OCBOEHUA JUCHUIIJIMHBI

easasMu ocBOeHUSA TUCHUILUIUHBI « 30paHHbIe I1aBbl HEOPTAaHNYECKON XUMMID)

ABJAIOTCH:

— H3Y4YCHHC CTYACHTAaMH OCHOBHBIX MMOHATUH U 3aKOHOB XHUMUH,

— OCBOCHHE OCHOBHOI'O MaT€pHalia 1o CTPOCHHUIO aTOMOB, XHUMHYCSCKOH CBSI3U B

3aKOHOMCPHOCTSM, CBA3aHHBIM C IICPUOJUYCCKHUM 3aKOHOM U HCpHOI[H‘-IGCKOfI

cuctemoit anemenToB J[. 1. Menpeneena;

—  MOJIyYyeHHE TTyOOKHX 3HAHHI IO TEOPUU PACTBOPOB;

— H3YUYCHHUC KOOpHHHaHHOHHOﬁ TCOPHUU KOMIIJIICKCHBIX COGI[HHGHPIIZ;

- (opMupoBaHUE y CTYACHTOB CIECIHUAIBHOTO TUITA XUMUYECKOTO MBIIIUICHHUS;

- OCO3HAHHUE POJIM XMMHUH B ITPOIIECCE OXPAaHBI OKPYKAIOIIECH CPEJIbI.

dopmupyeMble AUCHUIUTMHON 3HAHUS M YMEHHUS TOTOBSAT BBHITYCKHWKA TAHHOW 0Opa3oBaTEeNbHOU

MPOrPaMMBbI K BEITIOTHEHHUIO CIEIYIOMNX 0000MIEHHBIX TPYAOBBIX (QYHKIHHA (TPYTOBBIX (PYHKIINH):

Taonuya 1.1.
Kon u O0001meHHbIe TPYAOBbIE GYHKIMHA Tpynossie GyHKIIUM
HanMeHOBaHUe Kon HaumenoBanue | YpoBeHb HaumenoBanmue Koa | YpoBenn
npo¢ecCUOHAIBHO KBaJuu (moxypose
ro Kalluu Hb)
cTaHaapTa KBAJIH (UK,
anuu
01.001 Iexaror ITegarornueckas OO0menearornyeckas A/01.6
(memarormyeckas JESTENBHOCTD 110 ¢bynknus. O0yuenue 6
AeATeTbHOCTH B MIPOEKTUPOBAHUIO U
HONIKOMLHOM, pIe)am/Ba LI[) - BocnurarensHas A/02.6
HAYAJIbHOM 00pa3oBaTen»HOr0 JICATCIBLHOCTD 6
oomem, A nporiecca
OCHOBHOM 001IIeM, 00pa3oBaTenbHBIX 6
Pa3BuBaromas IA/03.6

cpeaHeM 001IeM OpTraHHU3aIHIX
o0pa3oBaHuH) JIOIITKOJIBHOT O, ACATEILHOCTE
(BocnuTAaTEb, Ha4YaJIbHOTO O0IIIeTO, 6
YUYHUTEIh) OCHOBHOTO 001IErO,

CpeaHero oouero

0bpazoBaHus

Ilemarorunueckas

JESTEIILHOCTD TI0

MIPOEKTUPOBAHUIO U [emarornyeckas

B | peamuzaiuun 6 JIEATENBHOCTD 110 B/03.6 6

OCHOBHBIX peanu3amnuy mporpaMmm

001e00pa3oBaTeIbHbIX OCHOBHOT'O U CPEIHETO

TporpamMm ob1rero 0opazoBaHUs




2.010 Cnenmuaguct
o
NPOMBILJIEHHOM
dapmanuu B
odJ1acTH
HccjaeI0BaHuH
JIEKAPCTBEHHBIX
CpeacTB

[IpoBenenue paboT mo
HCCIIC/I0BAHUSIM
JICKapCTBEHHBIX
CpeacTB

[IpoBenenue paboT mo
(hapMareBTHIECKOMH
paspaboTke

A/01.6

IIpoBenenue u
MOHUTOPUHT
JOKINHUYECKHX

HCCIIC JOBAHMI
JICKAPCTBEHHBIX CPEJICTB

A/02.6

IIpoBenenue u
MOHHUTOPHHT
KJIIMHUYECKHAX
HCCIIEOBAHUN
JIEKAPCTBEHHBIX
IIpenapaToB

A/03.6

26.008
Cnenuajmcr-
TEXHO0JIOT B
odJ1acTH
NMPUPOT00XPAHHBIX
(3KOJTOTrHYECKHUX)
OHMOTEXHOJIOr il

MonuTOopUHT
COCTOsSAHUA
OKPY>KaroILEl Cpebl C
MIPUMEHEHUEM
MPUPOAOOXPAHHBIX
OMOTEXHOJIOTHIA

Ocy1ecTBieHue
9KOJIOTHYECKOM OLICHKHU
COCTOSIHUS
MOAHAA30PHBIX
TEPPUTOPUI U
BO3MOJKHOCTH
MPUMEHEHUS HAa HUX
NPUPOJOOXPAHHBIX
OMOTEXHOJIOTHI

A/01.6

OueHka pucka u
OCYILECTBIICHHE MEP
NpOQHIAKTHKH
BO3HHUKHOBCHHA O04aroB
BpEIHBIX OPraHU3MOB Ha
MOTHAI30PHBIX
TEPPUTOPUSIX C
MIPUMEHEHUEM
MIPUPOAOOXPAHHBIX
OMOTEXHOJIOTHIA

A/02.6

PazpaboTtka MapkepHbIX
CHCTEM M IPOTOKOJIOB
MPOBEICHHUS
MOHHUTOPHHTA
IMOTEHINAIBHO OIACHBIX
OMO00OBEKTOB

A/06.6

CocraBienue
MIPOTHO3HBIX OIIEHOK
BIUSTHHS XO03IHCTBEHHOM
JIESITENHLHOCTH Y€JIOBEKA
Ha COCTOSIHHE
OKpY>KaroIlel cpeapl C
MIPUMEHEHUEM
MIPUPOTOOXPAHHBIX
OMOTEXHOJIOTHI

A/04.6

2.MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII BO

I[I/ICL[I/IHJII/IHa ((I/I36paHHbIe T'JIaBbI HeOpFaHquCKOﬁ XUMHHW)» OTHOCHUTCA K JUCHUIIJIMHaAM

1o BBIOOpPY; U3y4aetcst B 6 cemectpe. s ee m3yueHUn HEOOXOOUMBI 0a30BbIC 3HAHUS KYpPCOB

MaTeMaTUKH, PU3UKU, aHATTUTUYECKOW XUMHUU U HU3UYECKON XUMUH.




Tabéauna 2.1.

Cesa3p  aucuuiuimHbl  «M30paHHble  TJaBbl  HEOPraHMYeCKOW XUMHH» €
NnpeaecTBYOMUMHA TUCHUIVIMHAMA M CPOKH X U3ydeHHs

Kon JIMCUMIUIMHBL, TPEIUIECTBYIOIIME JUCIUILTUHE Cemectp
maciMIuEbl | «M30paHHbIE TIIaBbl HEOPraHUYECKOW XMMUM

B1.B.JIB.02.01. |DnemeHTapHBIA Kypc XUMHU 1

51.0.06 Heopranudeckas XuMus 2,3

51.B.09 AHanutuyeckas XuMus 4,5

B1.B.06 KBaHTOBas XUMUsl 4

51.0.09 CTpoeHnue BeIecTa 3

Tabauuna 2.2.

CBs3b AUCHUTIJIMHBI «I/I36paﬂm,1e rJIaBbl HeopraﬂuquKoifl XUMHHU» € MOCJIEAYIOIMMHU
AUCHUIIVIMHAMHUA U CPOKH UX U3YUYCHUS

Kon JlucuuniuHel, ciaeAyroolmue 3a  JAUCHUIUIMHON Cemectp
JCLIMIUIAHBL «M30paHHBIE TT1aBbl HEOPTraHUYECKON XUMUM
51.0.07 OpraHnyecKas XUMHs 6,7
51.0.08 DuzrUecKas XUMUs 6,7
b1.B.07 BBICOKOMOIEKYIIIpHBIE COCIUHEHUS 7
b1.B.IB.03.01. | KosmrougHas XuMus 8
b1.B.JIB.06.01. |Teopernyeckre OCHOBBI HEOPraHUUECKON XUMHHU 8

B pe3sysbTare 0cBOCHUSI AUCHHUILIMHBI 00y4aIOLIUIICH JOJIAKEH:

3HaATb:

e [Ipunuuns! K1accupUKaMU U HOMEHKIIATYPY HEOPraHUYECKHX COeIMHEHHIA;
e (OCHOBHBIE TUIIBI XUMUYECKHX CBS3EH;
e (OCHOBBI COBPEMEHHOM TEOPUH CTPOEHUS aTOMA;

e Teoputo KOMIUIEKCHBIX COCIMHEHUI;



OCHOBBI OHCPICTUKU U KUHCTUKH XUMHUYCCKUX ITPOLICCCOB;

Teopuro pacTBOPOB HEAIEKTPOIUTOB U JIEKTPOIHUTOB;

®  OCHOBBI MEKTPOJIUTUYECKUX ITPOLIECCOB;
yMeTh:
e Haxomute cBiA3p MEXIAy CTPOCHMEM BeHIECTBA U €0  XMMHWYECKHMHU
BO3MOYKHOCTSIMU;
e Pemare mo0ble XMMHMUYECKHE 3a/aud, ONMPasChb HAa TEOPETUYECKUM MaTepual
OCHOB XHMWHU;
e [IpoBomuTe mpocredmmMe pacd€Tsl MO  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIM
peaKkusaM, SHEPreTUYECKUM U KHHETUYECKUM IIpoLieccam, TEOPUHU PaCTBOPOB;
e (CocCTaBisiTh XMMUYECKHE PEAKIUH JTHOOBIX XMMHUYECKUX IPOLIECCOB U BBIIOJIHATH
Ha UX OCHOBE HEOOXOUMbIE PACUETHI.
BJIA/IETh:

YMeHueM MpaBUIBLHOTO OOBACHEHUS PE3yIbTaTOB JKCIEPUMEHTa, €CIU JaxKe
pe3yJIbTaT OTPHUIATEIbHBIN;
MeromamMu OKa3aHUs NEPBOM IOMOIIM MPHU HECYACTHBIX CIy4YassX B XUMHYECKOH

nabopaTopuH.

3. KOMIIETEHIHUH OBYYAIOIIIEI'OCA, ®OPMHUPYEMBIE B PE3YJIBTATE

OCBOEHMA JUCIIAITJIMHBI

[Ipouecc m3ydyeHus: AUCUUIUIMHBI HAMIpaBJIeH Ha (OPMUPOBAHUE FJIEMEHTOB CIEIYIOIINX

komrereHnmii B cooTBeTcTBUU ¢ DPI'OC BO um OIIOIl BO mo panHOMY HampaBJICHHIO

IMOJATOTOBKH:
Kon HaumenoBanne Nupukarop B pe3sysbTaTte ocBoeHus
KOMIeTeHI KOMIIEeTeHIIN U JOCTUKEHHSA AUCHUILIMHBI 00yYalouiics
UM KOMIIeTeHIIU U HOJIKeH:
Ynusepcanvnvie komnemenyuu u uHOUKAMOPHL UX OOCHUNCEHUA
YK-1 Cnoco0eH ocymect- YK-1.1. Anamusupyetr | 3HATh:

BJIITh IOUCK, KPUTH-
YeCcKHH aHAJIHU3 U
CHHTe3 HH(pOpMAIIUH,

3ajauy,
0a30BELIE
COCTaBIISIONINE;

BBIACTIAA €€

- IOHSITHE U KiIaccu(pUKanus
CHCTEM;
- CTPYKTYpY ¥ 3aKOHOMEPHOCTH




NMPUMEHATH CUCTEM-
HBIH MOAXO01 JIS pe-
HIEHUS] MOCTABJIEHHbIX
3aga4

YK-1.2. Onpenenser,
HUHTEPIPETUPYET u
pamxupyer uHpopma-
U0, TpeOyeMyr IS
pellieHHusT TIOCTABIICH-
HOM 3a7a4M;

YK-1.3. Ocymectsns-
€T TIOUCK HH(OpMAITUU
UL pemieHuss  TocC-
TaBJICHHON 3ada4yd II0
Pa3IUYHBIM THIIaM
3aIPOCOB;

YK-14. Ilpu o6pa-
O0otke  wH(pOpMaLUU
ornnyaer (akTel OT
MHEHUH, HHTEpHIpeTa-
Ui, OIEeHOK, (hopMu-
pyer COOCTBEHHBIC
MHEHHS U CYXKJICHHS,
apryMEHTHPYET CBOU
BbIBOJbI u TOYKY
3peHHS;

YK-1.5 Paccmarpusa-
€T | TIpejIaraeT BO3-
MOJKHBIC BapI/IaHTI)I pe-
IICHHS TTOCTABICHHON
3aJ1a4M, OLIEHUBasg UX
JIOCTOMHCTBA U HEJIOC-
TaTKH.

(YHKIMOHUPOBAHUS CUCTEM;
- 0COOEHHOCTH CHCTEMHOTI'0
MOJX0/1a B HAYYHOM ITO3HAHUH;

- TIOHSATHE O CUCTEME, e¢ LIENAX,
3a7a4ax U oOMUX MPUHIUIAX;

- OCHOBHBIE TEXHOJIOTHH TTIONCKA U
cbopa naopmanuy;

- (hopMmaThel mpeaCcTaBICHUS
nH()OpPMAITIN B KOMITBIOTEPE;

- IpaBUJIa UCTIONIB30BAHUS CPEJCTB
CBSI3H;

- MH(POPMAIMOHHO-TIONCKOBEIE
CHCTEeMBI U 0a3bl JaHHBIX;

- TEXHOJIOTHIO OCYILECTBIICHUS
noricka nHMOp MaIuwy,

- TEXHOJIOTHIO CHCTEMaTU3aluH
MOJy4YeHHOH HH(OpMAIINK;

- CIIOCOOBI CTaTUCTHYECKOI 00pa-
OOTKHM TaHHBIX, TIPEJICTABICHHBIX B
Pa3IMYHBIX H3MEPHUTENBHBIX HIKa-
Jlax ¥ aHAJU3 TTOyYSHHBIX Pe3yJib-
TaToB;

- BUJIBI U ()OPMBI PaOOTEHI € TIe/1a-
TFOTMYECKON U HAYYHOU JIUTepary-
poi;

- TpeOoBaHMs K 0(OPMIICHHIO
oubnrorpaduu (CrucKa JIMTepary-
pBI).

Ymern:

- paborathb ¢ nHopMaIueH,
IIPEACTABICHHON B PA3JIMYHOMN
dopme;

- 00pabaTeIBaTh TAaHHBIE CPEACT-
BaMH CTaHJIAPTHOTO MPOTPaMMHOTO
obecreueHns;

- CHUHTE3UpOBaTh HH(HOPMALHIO,
MPECTAaBICHHYIO B Pa3IMYHBIX
WUCTOYHUKAX; -

- BEIOMpaTh HCTOYHUKU UH(OpMa-
LIUH, a/IEKBATHBIE TIOCTABICHHBIM
3ajJjauaM U COOTBETCTBYIOIIUE Ha-
YYHOMY MHUPOBO33PEHHIO;

- OCYILIECTBIISTh MOUCK HH(OpMa-
Lu;

- HHTEPIPETHPOBATh U PAHKUPO-
BaTh UHPOPMAIIHIO, TPEOYEMYIO JIIIs
peluIeHus IOCTaBJICHHOM 3aa4H.
Baagers:

- IEPCOHANBHBIM KOMITBIOTEPOM H
MIOMCKOBBIMH CEPBHUCAMH;

- METOJIMKaMH aHaJIMTUKO-CUHTE-
THYECKOH 00paboTKN HHPOPMALTIH
U3 Pa3IMYHBIX HHPOPMAIIHOHHO-
HIOMCKOBBIX CHCTEM (IIpeIMeTH3a-
1K1, aHHOTHPOBaHuUE, pedepupo-
BaHUE).

Ilpogheccuonanvuvie Komnemenyuu u UHOUKAMOPBL UX OOCHIUINCEHUS




IK-4

Crnoco0eH NpUMeHSTh
OCHOBHBIE eCTeCTBEH-
HOHAYYHbI€ 3aKOHBI
NpH 00CyKAeHUHM 110-
JIy4YeHHBIX pe3yJibTa-
TOB.

IIK-4.1. 3HaeT 0OCHOBEI
(bhyHIaMEHTATEHBIX
pa3esioB MaTeMaTHKH,
(U3YKH, XUMUHU, HAYK
0 3emMiie ¥ OMOJIOTHH,
HEOOXOAMMBIC B ITPO-
(heccroHaNbHOM nes-
TEJIHHOCTH, BO3MOX-
HOCTH M 00JIaCTH TIPH-
MEHEHHSI METOJIOB 3K-
CIIEPUMEHTAILHBIX UC-
CJIeIOBaHM B (pH3MKeE.

IIK-4.2.Ymeer uc-
MOJIb30BaTh OCHOBHEIC
3aKOHBI €CTECTBEHHO-
HAYYHBIX TUCIIUTUIAH
IUI OOBSICHEHHS
SKCIICPUMCHTAIbHBIX
pe3yIbTaTOB; TIPUMeE-
HATH METOZBI MaTEMa-
THYECKOTO aHaIN3a U
MOJICITUPOBAHHUS, OC-
HOBHBIX 3aKOHOB (u-
3MKH TSI pEIICHUs 3a-
Ja4 mpoheCCUOHAb-
HOU JeSITEeIIFHOCTH;

IIK-4.3.Bimageer me-
TOJIAMH TEOPETHYEC-
KOTO U 3KCIIEPUMEH-
TaJILHOTO MCCIIE0BA-
HUS[; HAaBBIKAMH TIPH-
MEHEHHS OCHOBHEIX
3aKOHOB €CTECTBEHHO-
HAYYHBIX TUCIHATUIIAH
B TIpodeccHoHATLHON
JIEATETLHOCTH.

3HaTh:

- OCHOBHBIE TTOHATHS COBPEMECHHOU
BBICIICH MaTeMaTUKU,

- (hyH1aMEHTAJIbHEIC 3aKOHBI
MIPUPOIBI U OCHOBHBIC (DM3HUCCKHEC
3aKOHBI B 00J1aCTH MEXAHHKH,
TEPMOJAUHAMUKH, DIIEKTPUUIECTBA U
MarHeTHu3Ma;

- COBpEMEHHBIC TCHICHITNH
pa3BuUTUS HTHPOPMATHUKH U
BBIYMCIIUTENHLHON TEXHUKH,
KOMITHIOTEPHBIX TEXHOJIOTHIA;
YMmerh:

- IPUMEHATh MaTeMaTUYECKUE
METO/JIBI JISI PEIISHISI PaKTHYIeC-
KHUX 3a/a4;

- IPUMEHSTh (PUINUECKUE 3aKOHBI
JUISL peﬂleHI/IH HpaKTI/I‘-ICCKI/IX 3aJa4,
- IPUMEHATH BBEIYUCIUTENBHYIO
TEXHUKY IS PEILIEHUS IIPAKTU-
YECKHX 3aJ1ay;

- paboTaTh C COBPEMEHHBIM JKCITe-
PumenTanbHbIM 000pyIOBaHUEM;
Baagernb:

- METOJAMHU MaTEMAaTHYECKOTO
aHaIu3a;

- 3JIEMEHTaMH (PYHKIIMOHAILHOTO
aHajau3a;

- COBPEMEHHBIMU YHCIICHHBIMHU
METOHAMU;

4. OFBEM JINCIIATIVHBI ¥ BUJbI YYEBHOM PABOTHI

Taobauna 4.1.
O0beM IMCUMIVIMHBI M BUAbI y4e0HO# padoThI
Bun yuedHoii padoTsl Bcero yacos 6
cemMecTp
OO6m1ast TpyA0€MKOCTh TUCITUTUIMHBI 144 144
AyIHUTOpHBIE 3aHATHUS 84 84
Jlexmun 28 28
[TpakTHyeckue 3aHATHS 56 56
CamocrosrenbHas pabora cryneHToB (CPC) 33 33
KonTtposb 27 27




5. COAEPKAHUE JUCIUIIJIMHDBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3JAEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA

5.1.CTpyKTypa H coepKaHue THCHUTLTHHBI

AKAJJEMHUYECKHX WJIN ACTPOHOMHUYECKHUX YACOB U BUJI0B YYEBHBIX
3AHATUI

Tao6auua 5.1.

O01mas TpyIO0eMKOCTh AUCIMILTHHBI COCTABISAET 4 3a4eTHRIX enuHunIl, 144 gaca.

Bunpr
Ne § yueOHO#l paboThI @dopMa TEeKyIIEro KOHTPOJIs
Pa3nen muciuIninHbl O
/1 3 JCK| TPaKT. |CaMOCTOSIT. yCIIEBaEMOCTHU
@)
nuu| pabotel | pabota
BBenenune. XumMmueckas
Tect Ha xuMm.
1 CUCTEMaTHKa U 6 4 6 1
HOMCHKJIATYPY
HOMEHKJIaTypa
[Tepuoanueckuii 3aK0H U
MIEPHOANYECKAsT CHCTEMA
2 6 4 8 4 TecToBbie 3amaHus
XUMHUYECKHX IJIEMEHTOB
J.M.MeHneneeBa
THUIBI XUMHUYECKUX CBSI3EU U
3 0COOEHHOCTH HX 6 4 8 4 KonTtponsHast pabora Nel
o0pazoBaHus
Crtpoenue u cBoiicTBa
4 6 4 10 6 Komnokuym Nel
HEOPTaHWYECKHUX COCTUHCHHM
I'unpoxcunbl. OCHOBHBIE,
5 6 4 8 6 TecToBBIE 3agaHUs
amOoTepHBbIe, KUCIOTHBIE
Comu. Kucnsle, cpennue,
6 6 4 8 6
OCHOBHBIE KonTposibnas padorta Ne2
7 KommuiekcHble cOeTUHEHMS 6 4 8 6 Komnoksuym Ne 2
Hroro 28 56 33




5.2. Coaep:xanue qucunanubl « A30paHHble rJ1aBbl HEOPTAHMYECKO XUMUM»

i. BBenenue. XuMnueckasi CHCTEeMAaTHKA M HOMEHKJIATypa.

TpuBuanbHass HOMEHKIATypa. TexHHYeCKMEe W MHUHEPAJOTMYECKHE  HAa3BAHUS
HEOPraHWYECKHX COeNMHEeHU. HOMEHKIaTypa KOMIIJIEKCHBIX COCTUHEHUH.

2. Ilepuoauyecknii 3aK0OH U MEPUOHYECKAS] CHCTEMA XUMHYECKHUX 3JIeMEHTOB
JI.A.Mennaemneena.

CtpykTypa NMEpHOIUYECKOW CHUCTEMBI: TEPHOJbI, Tpymmbl. OOnme 3aKOHOMEPHOCTH B
M3MEHEHUSX PAJUuyCOB, DHEPrUM MOHU3ALMHM U CPOJCTBA K JJIEKTPOHY aTOMOB B MNEPUOAAX U
rpynnax mnepuoandeckoi cuctembl. OcoOeHHOCTH CBOMcTB anemeHToB |l m V mepuonos.
[TeproaMYHOCTh H3MEHEHUS CBOMCTB XUMUYECKHUX 3JIEMEHTOB U UX COCIMHEHUM.

Bropuunas mnepuoAMYHOCT, M JUAroOHajJbHOE CXOJCTBO OJEMEHTOB. Pasznmuuus B
W3MEHEHUSAX CBOMCTB XMMHYECKUX 3JIeMEHTOB B A u B rpynmax. CKJIOHHOCTH 3JIEMEHTOB K
00pa3oBaHMIO0 KATHOHHBIX U aHUOHHBIX (OpM, KOMILIEKcooOpazoBanuto. [lomoxkeHne Bomopoaa
B IIepUOIUUecKoi cucreme. Tpuassl d-31eMEHTOB.

3. Tunbl XUMHYECKHX CBsI3ell M1 0COOEHHOCTH UX 00Pa30BaHUS.

Brnusiaue mosoxeHusi 3jieMEHTa B TMEPUOJAMYECKOM CHUCTEME Ha THUIMBI (KOBaJCHTHas,
MOHHAsI, METAJUTMUECKas) XUMUYECKUX CBA3CH B €ro COCAMHEHUSIX. 3aBUCUMOCTb (DPU3MUECKUX
CBOICTB BELIECTB (TeMIEpaTypa IUIaBIEHUS, FIEKTPOIPOBOAHOCT) OT TUIIA XUMUYECKON CBSI3U
B COCIMHECHUSIX.

KoBasieHTHast CBSI3b ¢ IO3UIIMN TEOPUH BaJICHTHBIX CBsi3e. [Ba MexaHnu3mMa oOpa30BaHUs
KOBAJEHTHONM XMMHUYECKOW CBsI3U. THUIBI XUMUYECKOW CBSA3M (CHUTMa, I, JAenbTa). BrnusHue
JUTMHBI ¥ KPATHOCTH KOBAJICHTHOU CBA3U HA €€ MPOYHOCTb.

BaneHTHOCTP M CTENEHb OKUCIEHUS DdJIEMEHTa B coeauHeHusx. KoHuenuuu
ANEKTPOOTPUIATEIBHOCTH AJIEMEHTOB. BaJIeHTHBIE BO3MOXHOCTH 3JIEMEHTOB BTOPOTO MEPHOAA
Ha [IPUMEPE COCTUHEHUN a30Ta.

Teopus B3aUMHOTO  OTTaJKUBAHUS  DJIEKTPOHHBIX map (Moxens ['wiecnm).
[IpocTpaHCTBEHHOE CTpPOEHHE MOJEKYN C TO3uIui Monaenu [ummecnu U TUOpUIU3ALUN
ATOMHBIX OpOUTaseH.

[TonstpHOCTH U MOJAPU3YEMOCTh XUMHUECKUX cBsizei. KoHuenus nonsipusanuu MOHOB.
[IpencraBieHuss 0 MOJAPU3YIOLIEM JCHUCTBUM U MOJSPU3YEMOCTH MOHOB. BiusHue pazmepoB u
3aps0B MOHOB. Teopus KECTKUX U MATKUX KUCIOT U ocHOBaHui [Iupcona. [IpenckasarensHbie
U OOBSICHUTENBHBIC CIIOCOOHOCTU 3THUX KOHIEMIHH. BomopomHas CBS3b U MEXKMOJICKYIISIPHOE
B3aMMO/ICHICTBHUE.

4. CTpoeHne 1 CBOICTBA HEOPTaHMYECKUX COeTUHEHUIA.

CrexuomeTpuiecKue i HECTEXHOMETPUUECKHIE COEIMHEHHUS. [TpuamHbI
HECTEXMOMETpUUHOCTH. Heoprannueckue mnonumepbl. OCHOBHBIE KIacChbl HEOPraHUYECKUX
coenuHeHuil. [lpocteie BemecTBa. Mertamibl U HEMeTaUbl. AJJIOTPONHS U MOIUMOPPHU3M.
OCHOBHBIE METO/IbI TOJIYYEHHSI TIPOCTHIX BEILIECTB.

IMaapuner. Tunel THAPUAOB (KOBAJICHTHBIC, HOHHBIC, BHEIPEHUS, TTIOJIMMEPHEIE).

Oxcuapl. Tumbsl OKCHIOB (KHUCIOTHBIE, OCHOBHBIE, aM(pOTEpHBIEC, HECOIe0Opa3yIOIIHe).
ITepokcuapl MOBBIMICHUS YCTOWYUBOCTH O30HUIOB OT Kajus K I€3UI0. XMMHYECKHUE CBOMCTBA
TUAPUIOB, OKCUIOB, MOJy4YEHUE, TPUMEHEHUE.

5. I'mapoxcuabi. OcHoBHBIE, aM(oTepHBbIE, KUCJIOTHBIE.



Hcnonb30BaHrWe KOHIENIIUM TONSPHU3AIMM HOHOB JJII OOBSICHEHUS UCCOLHMALIUN
TUAPOKCUIOB IO KHUCJIOTHOMY WJIM OCHOBHOMY TuIly. M3MEHEHHE CTPYKTYphl U CBOMCTB
THUAPOKCUIOB 1O TepuojaM u rpynmaMm. OCOOEHHOCTH THAPOKCUAOB 3JIEMEHTOB V miepuoja.
OcoOennoctu crpoeHust pocGopHbix KucioT. Cuna KucaoT u ocHoBaHui. Illenoun u cunbHbIE
kucnotsl. Koppensiuus mexnay crpoeHueM u cuiiod kuciot. [IpaBuna Ilonunra. Xumnueckue
CBOMCTBA FUAPOKCHUJIOB, ITOJIyYEHUE, IPUMEHEHHE.

6. Coau. Kucable, cpegnne, 0CHOBHbIE.

Peakiun oOpa3oBanus coneil. YcToiunBocTh coseil. TepMudeckast TUCCOIUAINs COEH.
[IpyuuuHbl, 0O0yciOBIMBaIOUME OOJBIIYID  YCTOWYMBOCTH COJIEH IO CPaBHEHHIO C
COOTBETCTBYIOLIMMH KHCJIOTaMH. PacTBOpUMOCTBH COJIEM M NPOU3BEACHUE PACTBOPUMOCTH.
OOBsicHeHHEe 3aKOHOMEPHOCTH HW3MEHEHHUS pAacTBOPUMOCTH TaJIOTEHHJIOB cepedpa ¢
WCIIOJIb30BAHUEM KOHIIENIIUH )KECTKUX U MATKUX KUCIOT [Iupcona. Peakuuu runponusa cosien —
mporecc OOpaTHBIM peaknuu HEUTpadu3alud. YPaBHEHUS THIPOJIM3a B HOHHOM U
MOJIEKYJApHOM Buze. PakTopbl, BIMSIOIIME Ha Mpouecc TIuaponusa. Tepmuyeckas
YCTOMUYMBOCTD CoJiel. XMMUYECKHE CBOMCTBA cojleil. XMMHUECKHE CBOMCTBA COJIEH, MOJTyYEHHUE,
MpUMEHEHHE.

7. KoMniaekcHblie cOeIMHEHUS.

Teopusa kpucramumyeckoro nois. [Ipo4HOCTH CBSI3M, MarHUTHBIE CBOMCTBA M OKpacka
KOMIUIEKCOB. TepMoAMHaMHUYECKasi U KNHETUYECKAsl YCTOMYMBOCTh KOMIUIEKCHBIX COECAMHEHUN.
[ToHsATHS TAOUIBHOCTH M HHEPTHOCTH KOMITJICKCHBIX COSAMHEHUI.

8. JakjaoueHue

Pons NEPUOANICCKOIO 3aKOHA B H€0pFaHI/I‘-I€CKOﬁ XUMHU.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

N3yueHne TeopeTHyecKoro Marepuana OCYIIECTBISETCS C IMOMOULIBIO AJIEKTPOHHBIX
CpencTB OOyUEHHsSI PU HETTOCPEICTBEHHOM MPOYTEHHUH TaHHOTO MaTepuaia JIEKTOPOM.

Jns  OLEHKM OCBOEHMSI TEOPETHMUECKOr0 MaTepuana CTYJEeHTAaMU HCIOIb3YHTCA
TPaJWLIMOHHBIE TUCHPMEHHBIE U YCTHBIE KOHTPOJIbHBIE MEpOmNpusiTUs (KOJUIOKBUYMBI,

KOHTPOJIbHBIE PA0OTHI).

7. NEPEYEHb YYEBHO-METOJIUYECKOI'O OBECIIEYEHUA J1JIA
CAMOCTOSTEJBHOMN PABOTHI OB YUAIOIINXCS IO JACHUIIJINHE

CamocrosiTenbHass paboTa CTYyIEHTOB IO KypCy MpH3BaHa HE TOJIbKO 3aKpeIUlsiTh U
yrayOnsiTh 3HAHUS, MOJIYYEHHbIE Ha ayJAUTOPHBIX 3aHATHSAX, HO U CIOCOOCTBOBATh Pa3BUTHIO Y

CTYACHTOB TBOPYCCKUX HABBIKOB, MHUIIUATHBbI, YMCHHUIO OPTaHU30BaTL CBOC BPCMAI.

[Ipy BBIMOJHEHWH IUIAaHA CaMOCTOSITENIbHOM paboThl CTYAEHTY HEOOXOAMMO U3YYUTh

TEOPETUYECKHI MaTepuasl, He TOJBKO B Y4YeOHMKAaX M y4eOHBIX TOCOOMSX, YKa3aHHBIX B



OuOmMorpaguIecKux CIHUCKaX, HO W TO3HAKOMHUTHCS C IYOJHMKAIUSAMH B TIEPUOJIUYECKHUX

U3JaHusaX.

JlekurioHHble 3aHATHS TpoBoJATCS 1 pa3 B HeAeno B oO0bemMe 2 4YacoB U 2 4YacoB

NPaKTUYECKUX 3aHATHHA B miecToM ydeOHoMm cemectpe. Ilocie oxkoHUaHUS M3y4eHHs KaKIOH

TEMBI CTYACHTEI IIPOXOOAT CO6€C€,Z[OBaHI/Ie, TECTOBBIN KOHTPOJIb.

7.1. IlepeueHb-y4eOHO-METOAMUECKOTO OOSCIIEUSHUS IS 00yUYaAIOMUXCS TTO0 TUCIUILIUHE:

1. Jlecuukosuu A.U., Kpacuukwuii B.A. 30panHbie T7aBbl HEOPraHMYECKONW XHUMHUH.

—Mmn.: BI'Y, 2006. 118 c.

2. Ilpaiiep [., Dtkunc I1. Heopranuueckas xumus. B 2-x 1. M.:Mup, 2004,T.1.

679 c.

3. Upaiisep /., Itkunc I1. Heopranmueckast xumust. B 2-x T. M.:Mup, 2004,T.2. .

486 c.

7.2. YkazaHus ajsi 00y4arouuxcs Mo OCBOCHUIO TUCIUTUIMHBI

Ta6auna 7.1.
Conep:xaHue caMOCTOSATETbHOMH PadoThI 00yYAKOIIUXCS
Homep | Temvi/6onpocul, 8binocumvle Ha CAMOCMOAMENbHOE U3)- Kon-60 | @opmei pabomel
wenue 4acoes
paszoena
1
BBenenne. XumMudueckast CHCTEMAaTHKA U cobecenoBanue,
1 TECTOBBIN
HOMEHKJIaTypa KOHTDOIb
2. [lepuoanyueckuii 3aK0H U IEPUOANYECKAs CUCTEMA co0eceioBaHuE,
4 .
2 XUMHYECKUX 31eMeHToB J[.M.MeHaeneeBa TCCTOBBIN
’ KOHTNOIE
3 TUmbl XUMHYECKUX CBSI3€H M 0COOEHHOCTH UX Cobecenosanme,
4 TECTOBBIN KOH-
oOpazoBaHus TPOJIB
4. CobecenoBanue,
CTpoeHMe U CBOWCTBA HEOPTAHUYECKUX COCTMHEHUI 6 TECTOBBIM KOH-
TPOJIb
cobeceoBanme,
S. I'unpokcunbl. OcHOBHBIC, aM(POTEPHBIE, KUCIOTHBIE 6 TeCTOBEIN KOH-
TPOJIb




cobecemoBanue,

Conu. Kucnsle, cpejHue, OCHOBHbIE 6 TECTOBBIN
KOHTPOJIb

cobecegoBanme,
KoMIuiekcHbIe coeIuHEHHS 6 TECTORLIH

KOHTPOJIb

8. OHEHOYHBIE CPEACTBA JIA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTH 1

Tema:

1.

10.

11.

12.

13.

14.

15.

MNPOMEXYTOYHOM ATTECTAIIUA
Bonpocul ona cobecedosanusn
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COeTUHEHHID)

Kakune OnHapHbBIC COSMHCHUS HA3bIBAIOT OKCUAAMH? YKAKUTE BO3MOXKHBIC CITIOCOOBI UX
MOJTyYCHHUSI.

Ha yeM ocHoBaHa kiaccudukaius OKCHI0OB Ha: a) HecoJeo0pas3yrolue 1 coneodpa-
3yto1iue; 0) KUCIOTHbIC, OCHOBHBIE U MPOSBISIONINE KUCIOTHO-OCHOBHYIO
nBoiicTBeHHOCTH? Kakue peakiny xapakTepHbl ISl OKCUOB KaXKI0M U3 3TUX rpym?
[TpuBenuTe mpuMepsl OKCUAOB, KOTOPBIE TP B3aUMOJICHCTBUH C BOJOW 00pa3yioT /B
kucnothl. Kak B3aumozpeiictBytoT ¢ pactBopom Ca(OH); okcuabt N2Os, NoO3 1 NO,?

B uem nposiBnsieTcst KMCIOTHAS IPUPOJIA TEX OKCHUIOB, KOTOPHIE C BOJION HEMOCPEICT-
BEHHO HE B3aUMOJICUCTBYIOT?

Ha3zoBuTe OCHOBHBIE OKCH/IBI, HETIOCPEICTBEHHO B3aMMOICUCTBYIOIIKE ¢ Bojou. Ha-
MULIUTE YPAaBHEHUSI COOTBETCTBYIOLIUX PEAKIUH.

Kakwue mo xapaktepy OKCHIbI 00pa3ylOT HEMETAIUTBl U METAJUIBI B Pa3HBIX CTEMEHSIX
okucnenus? [lokaxure 3To Ha npumepe okcuaoB xpoma CrO, Cr203, CrOs.

YV kakoro u3 IByX OKCHJIOB OCHOBHBIE CBOMCTBA BhIpaxkeHbl cuiibHee: FeO unmu FeyOg;
SnO uiu SNO»; ZnO winu CdO; SnO unu PO; BbO wim CaO; As,0O3 mim BirO3?

B kakux cimyuasx aBa OKCHa MOTYT B3aUMOJICHCTBOBATH JIPYT C IPYTOM U KaKue co-
€IMHEHUS TIPU ITOM 00pazyroTcs?

Kaxkue oxcuibl 1 Ha KAKOM OCHOBAHHH MOTYT OBITh OTHECEHBI TAKXKE U K KJIacCy COJICH?
[IpuBeauTE COOTBETCTBYIOIINE MPUMEPHI.

dopmynamMu KaKUX COJe MOXKeT OBbITh (hOpMaIbHO BBIPAXKEH COCTAB TAKUX MUHEPAJIOB,
KaK IIMUHENN, TayCMaHUT, MarHeTuT? K kakoMy Kiaccy ciaeayer OTHECTH 3TH
COCIMHEHHS?

Kak monyunts okcuasl CuO, COy, SO,, P20s, Fep03, MgO 13 mpocThIX U CIIOKHBIX
BEIIEeCTB?

[TomyuunTe MO Ba OKCH/IA U3 PA3IMYHBIX UCXOIHBIX BEIIECTB: a) KMCJIOT, 0) OCHOBaHUH,
B) COJIEH.

Kakoii okcu MOKHO TIOTYYUTh U3 KaxI0H KUCIOTHI cieayrorero psaa: HCIO,,
H2M004, HzCF207?

Kak mony4unth OKCHJ IMHKA U3: a) MeTallIa, 0) MuHepayioB ranmes ZNCO3; 1 TUHKOBOMA
obManku ZnS?

Yepes kakol MPOMEKYTOUHBIN ITPOIYKT, JIETKO pa3ilararoluics TP HarPEBAHUH,
MO>KHO TTOJTYYUTh OKCHJ MeTayia u3 ero coiu? [TokaxuTe 3TO Ha mpuUMepax:




16.

17.

18.

19.

20.

21.

22.

23.

24.

Tema:

FeC13—>F6203; AI(CH3COO)3—)A1203; CUSO4—>CUO; MnBr,—MnO. Kak MoxHO 1g
OJTHOTO M TOTO K€ 3JIEMEHTA U3 OJHOTO OKCH/IA TIOIYUUTh APYTOH.

Kakue conu Ha3pIBatOT ruApoKcocossiMu? Kak MX MOKHO MOJIYYUTh, €CIIA UCXOIHBIM
BEIIIECTBOM SIBJISICTCS TUAPOKCHUT WK coJib, Haripumep MN(OH), u Fe,(S04)3?
Hanmmmre rpaduueckue popmyisl: ruapokcodpomuaa mapranua (11);
IHJIPOKCOKapOOHaTa MarHus; THPOKCOHUTpATa aJlOMUHUS; TpUTHIpoKcodochara
KaJbLIUA.

B 1yeM rupokcoconu nposBIIsSIOT CXOJCTBO: C OCHOBAaHUAMM, ¢ cossiMu? [lokaxure 310
YPaBHEHHUSIMU COOTBETCTBYIOLMX PEAKLUH.

[TpuBeauTE IPUMEPHI FITEMEHTOB, KOTOPHIE BMECTO THAPOKCOCOIIEH 00pa3yloT OKCOCOIH.
3a cuert vero 31o npoucxoaut? Hanmummure rpadudeckue GopMyIbl: XJIopuaa
okcocypbeMbI(I1]); cynbdaTa okcoTuTana; Xjaopuaa IMOKCOypaHa.

[TpuBeauTe IpUMEP KUCIOT, OCHOBAHUU M COJICH, U3 KOTOPBIX HEJIB3SI TOTyYUTh TUAPO- U
THJIPOKCOCOJIH.

Kak MOKHO OCYILIECTBHUTD CIEYIOLINE NEPEX0bl B IPIMOM M 0OpaTHOM HalpaBICHHUHU:
KHCJI0Ta —THJIPOCOIb —CPEIHISA COJIb —TUIPOKCOCOb — THAPOKCHIA OKCH?
Hanummre ypaBHeHuUs1 peakLuii, KOTOpbIE MOCIIeA0BAaTENbHO IPOTEKAIOT IIPU IOCTe-
nenHoM jobasiennn: @) NaOH k pactBopy ruzapocynbdara uHKa; 0) KUCIOTHI K
pacTBOpy aJIOMHHATA KA.

Kakumu 1Bymst crioco6aMu MOKHO TIOJTYYUTh: a) Cyb(uI MeIu U3 METAIUTHYECKON
Menu; 0) XJIOPHT ATFOMUHUS U3 METAJUTMYECKOTO aTFOMUHUS?

Hanummre ypaBHeHUs peaklui, IpH MOMOIIU KOTOPBIX NepeUnCIeHHbIE HIKE COJIU
MoryT ObITh TiepeBeeHbl B cpeanue: (CUOH),SO4, Ca(HCO3),, [AI(OH);]2SO4,
Crz(OH)4SO4.

«Ctpoenue atoma. [leproanyeckuii 3aK0H ¥ MEPUOANYECKAS CHCTEMAa XUMUYECKHUX
jemenToB /.. MeHaeneeBay

Uto Ha3BIBAIOT MPUHIIUIIOM HEONPEETICHHOCTH U COOTHOIIEHNUEM HEOTIPEIEIIEHHOCTH?
[TprMeHNMO JT1 TIOHATHE TPASKTOPHH JBIKEHUS K MUKpouyacTuiiam? Yem 3To onpere-
JSIETCSL M KAKOE TIOHSITHE €ro 3aMEHSET?

3 . HeompeneneHHOCTh MOI0XKEHUS SJIEKTPOHA PaBHA:

a) 10" m; 6) 1 cm. Kakoit OyzleT pHu 3TOM HEOIPEeIEHHOCTh B UMITYJIbCE U
CKOpOCTH?

HeomnpeieneHHoCTh B cKopocTH dekTpona pasna 10° em/c. Haiizinre cooTBeTCTBYIOIIYIO
HEOIPEIeIEHHOCTh B MTOJIOKEHUH DIIEKTPOHA.

[TorpentHOCTh B OMpeIeIeHNH MOJI0KEHHS dJIeKTpoHa paBHa: a) 0,5 cm; 6) 0,05 am.
Kakoii OyzeT npu 3ToM NOrpenIHocTh B onpeaeneHuu ckopoctu? J1jis BToporo ciyuas
cpaBHUTE AV, BBIDA)KEHHYIO B KM/C, CO CKOPOCTBIO JIBMKEHHMSI 3JIEKTPOHA 110 IIEPBOM
opo6ute bopa.

CKOpOCTh JBM)KEHUS 3JIEKTPOHA 110 TIEpBOi OOpOoBCcKoit opouTe paBHa 2187 km/c. Eciu
MOTPEIIHOCTD B OTNPEIeIEHUN CKOPOCTH paBHA | KM/C, TO Kakoil OyZeT Ipu 3TOM
MOTPEIIHOCTD B OTpeieIeHuH KoopAnHaThl? CpaBHUTE €€ CO 3HaUeHHEM pajuyca
OpOUTHI.



10.
11.
12.
13.
14.
15.
16.
17.

18.

19.

20.

21.

22.

23.

24.

25.

Tema:

Caer MMeeT IBOMCTBEHHYIO IPUPOLY, IOATOMY IHEPIUs (OTOHA MOXKET OBITh BBIPAJKEHA
IByMsl ypaBHeHusimu: E=hv u E=m¢’. Haiiyiure 0TCI0/1a B3aNMOCBS3b MEXIY JUIMHON
BOJIHBI, CKOPOCTBIO CBeTa M Maccoit ¢porona. [lomyunte ypaBuenue ne bpoiins, 3aMeHuB
¢doron 110601 MuKpouactuieil. [Touemy KOpIyCKyIsIpHO-BOTHOBOM Tyann3M CBONCTBEH
TOJIBKO MUKpOYacTHLIaM?

Kakoe skcriepruMeHTanbHOe MOATBEPKICHHUE Halllla TUIIoTe3a Je bpoiiis 0 BOJTHOBBIX
CBOMCTBAaX MUKpPOYacCTHIL?

Yemy paBHa aeOpoilyieBcKas AJIMHA BOJIHBI JIEKTPOHA, JBHXKYILETOCS CO CKOPOCTBIO: a)
6-10° m/c; 6) 2187 km/c?

Yemy paBHa Macca (poToHa kpacHoro cera (X=648 um)? CpaBHUTE €€ C MacCOi
anektpona (9,11- 102 r).

Yemy paBeH uMnyibe GoToHA I cBeTa ¢ A=485 Hm?

Oneprus GpoToHa paBHa 5 10" k. Haiimure JUIMHY BOJIHBI 3TOT0 U3llydeHus. Yemy
paBHBI JUIMHA BOJIHBI, Macca U UMITYJIbC AJ1s OTOHA C 3Hepruei 6,7 s3B?

Ecnu arom renus umeet snepruto 0,04 3B (sHeprus TemnoBoro ABMKEHUS IPU KOM-
HaTHOM Temrneparype), To Kakoi OyJ1eT COOTBETCTBEHHO JeOpoiiieBcKas JJIMHa BOJIHbI?
Yro HazpIBaroT 3Heprueit nonuzanun? Kakas BenuyrHa UMeeT ¢ Hell OJJMHAKOBOE M-
cioBoe 3HaueHue? B Kakux eMHMUIIAX OHU U3MEPSIIOTCS?

Uemy paBHO 4MCIIO BCEX BO3MOKHBIX HOHU3AIIMOHHBIX OTEHIIMAJIOB JJIs JAHHOT'O aTOMa
Y YTO SIBJISICTCS IPUYMHON YBEITMUEHUS MX 3HaUeHHH B psny: 11<Ix<ls...?

Kak 3aBucuT BelMunHa MOHU3ALMOHHOTO IOTEHIIMAJIa OT 3HAUEHUS AJIs DJIEKTPOHA
IJIABHOTO KBAHTOBOI'O YMCJIA M YEM 3Ta 3aBUCUMOCTh 00yCIIOBIIEeHA?

Kak MOXHO 110 9KCIIEpUMEHTAIILHO HaliJIEHHBIM HOHU3ALIMOHHBIM [TIOTEHIIMAIAM YC-
TaHOBUTH HAJIMYHUE B ATOME NIEKTPOHHBIX CJIOEB U YUCIIO dJIEKTPOHOB, KOTOPHIE OHU
conepxar? Ilokaxkute 3T0, MOJIb3YSICh 3HAYSHUAMHU 3TUX BEIUUUH Juis Oeprniust: 11=9,3;
1,=18,2; |3:153,7 u 1,==217 »B.

Kak 1oykHBI OTIMYaThes ApYT OT JIpyra MOHU3AaLMOHHbIE TTOTEHIHAJIbI ATOMOB: a)
HaTpU U XJIopa, 0) Kaiaus U KpUNTOHa, B) Oepuiuius u 6apus?

UTto Ha3bIBAIOT CPOICTBOM aToMa K 3JIEKTpoHY? JIJIs KakuX 3JIEMEHTOB 3Ta BeJIMYMHA
uMeeT HauboJIblIee MMOJI0KUTEIbHOE 3HAUYEHUE U JUI KaKUX OTpULIATEIbHOE 3HaUeHNE?
Kakue skcriepuMeHTalIbHbIE JaHHBIE YKA3bIBAIOT HA HEBO3MOXHOCTB CYIIECTBOBAHMS
MHOT'03apsIIHBIX TPOCTBIX HOHOB?

Kakoli BEIBOJI MOKHO CJIIENaTh O CBOMCTBAX JEMEHTA 110 3HAYEHHUIO JUIsl HETO NOHU-
3allMOHHOTO MOTEHIIMAJIA U CPOJCTBA K DJIEKTPOHY?

Uto Ha3bIBatOT a0COTIOTHON M OTHOCHUTEIBHOM JIEKTPOOTPHUIIATENHHOCTHIO? Kak 1o
3HAYEHUIO ATON BEIMYUHBI MOKHO, CYIUTh O HAIIPABJICHUN CMEIICHUS AIEKTPOHHOU
IUIOTHOCTHU IIPpU 00pa30BaHUU CBSI3EN?

Uto Ha3bIBAIOT CTENIEHBIO OKUCIICHUS AJIEMEHTa U UeMY paBHa MX 0011as cyMMa B
MOJIEKYJIE U HOHE?

[Tpy BBICOKMX MIJIM HU3KUX 3HAYEHUSAX CTEMIEHb OKHCIICHUS HJIEMEHTa MOXET ObITh paBHA
3apsiy ero cBOOOTHOTO IPOCTOr0 HOHA?

«XHMHYeCKAas CBA3bY»

Memoo eanenmmnuvix cxem.



10.

11.

MosKeT JIn JJIMHA CBSI3H OBITh PABHOW CyMMeE PaJIMyCOB JIBYX aTOMOB, KOTOPBIE ¢€ 00-
pa3yrot? [lokaxxute 1 00bsICHUTE Ha MpuMepe MoJieKyibl Hp, 3Has, uto 1/H/=0,053HM, a
d/H- H/=0,074um.

Brraucnute snepruto ¢ -cszu C-C, ecnu crangaptHas teriora oopasosanus C-H u3
ra3000pa3HbIX yriepojaa u Bogoposa paBHa -2815 k/[x/mMonb, a sHeprus o-ceszu C-H
paBHa - 411,3 x/[»/M0b.

Oueprus nucconmanuu HJ paua 298,4 xJx/Monbs. MoxHo 1u paznoxuts HI Ha site-
MEHTBI TIpH 06 TydeHin yabTpadronerossM ceeTom A =2-10"° m? Kakyio sHepruio
HAJI0 3aTPATHTH, YTOOHI Pasnoxuth 5107 r HI?

[Touemy MakcuManbHasE KOBAJIEHTHOCTH (hOcopa MOKET OBITH paBHOH IISITH, a Yy a30Ta
TaKO€ COCTOSIHUE OTCYTCTBYET?

B pamkax teopun BC 00bsiICHUTD, TOUEMY y OOJIBITUHCTBA P-3JIEMEHTOB C IIEPEMEHHOMN
BaJICHTHOCTBIO €€ 3HAUYCHUSI pa3sinyaroTcs Ha 27

J1J1s KaKuX 3JI€MEHTOB, MIMEIOILIMX AJICKTPOHHBIC KOH(DUTYPAIlUH BHEIITHETO CJIOSI aTOMa

2.2 228 E2pn5 pol nb < "
3s°p°,4s°p, 55" p°, 65 p° xapakTepHBI IEPEeMECHHAS YETHAS U IEPEMEHHAsT HEUETHAS
BaJICHTHOCTH?

Ha ocHOBaHMM pa3HOCTH 3JEKTPOOTPUIIATEILHOCTH ATOMOB AJIEMEHTOB YKaXKUTE, KaK
W3MEHSETCS CTENEHb NOHHOCTH cBsA3u B coennHenusx HF, HCI, HBr, HJ?

Paccuuraiite 3¢ pexTrBHBIE 3apsi/ibl AaTOMOB BOAOPOAA U XJIOPa, 00Pa3yIOIIUX KOBa-
JIEHTHYIO NOJIIPHYIO CBA3b, €CIIU Uy MONIEKYIBI HC1 paBen 3,410% KoM, a wmna
cBs3u H- C1 paBHa 1,710 .

Kak  MOXHO OOBSCHUTH, YTO aMMHUAK ¥ TPU(PTOPHUI a30Ta, UMEIONIUE OJUHAKOBYIO TTH-
paMuIaTEHYI0 (OPMY U COACPIKAIIME aTOMBI DJIEMEHTOB C TPUMEPHO OJMHAKOBBIM
pa3IMYUeM B DJIEKTPOOTPHIIATEIILHOCTH, CYIIECTBEHHO PAa3InYarOTCs 10 BETHYNHE
qunonbHbIX MomenTos: [ (NH3) = 0,49 « 10%° Kirm, w(NF3)=0,07-10"° Ko m?

Kak cormnacoBats Maiyro noJipHOCTb cBs3H B MoJiekyie CO (1 = 3,33 10% Knm) co
3HaunTenbHbIM paznuaneM B D0 C u O D0(C)=2,5; 20(0) = 3.5.

Hmuna cesizu H-F paBha 0,092 HwM, a monsiprocTh coctaBisiet 45%. Haiinure w/H-F/.

. YCTaHOBUTbD MMPOCTPAHCTBCHHYIO CTPYKTYpPY CICAYIOIIUX MOJICKYII:

COS, COCl,, CF4, SiFe”;
NHs, NO,", PH3, PO,%;
HZS, SC'Z, SF4, SOZFQ;
Cl,0, ClO;” ClO, -, JOg”.

. ITokaxxute BAMSIHUE HETIONENEHHBIX 37eKTpoHHBIX nap /HII/ Ha popmy monekyn BrFs,

SF4, JCl ", JFs. [Ipenckaxkure /3KBaTOpUANIbHOE WM aKCHallbHOE/ pacnonioxenne HIT.

Memoo monexkynapusix opoumaeil.



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

Kaxk Ha ocroBe Teopunt MO onpeAensitoT KpaTHOCTh CBSI3U MEXIY IByMSI aTOMaMM ?
[IpuBeauTe mpuMepsl.

Kax Teopuss MO 00bsicHSIET HEBO3MOXKHOCTH 00pa3oBaHus MoJiekyn He,, Bey, Nes.

Kaxk Teopust MO o0bsicHsieT: a)auamaraetu3Mm Mosiekys No, Fo; 6) mapamarnetusm By u
02.

CocraButh 3Hepreriyeckyto auarpammy MO gactury NO*, NO u NO™ 1 cpaBHHTH HX
KpaTHOCTh U E p?

CocraButh 3HepreTrucckyio auarpammy MO u AO monekyinsr LiH Kakue opouranu B
HEH SBJISIIOTCS CBS3BIBAIOUINMHU, a KAKHE HECBSI3bIBAIOIIUMHU 7

VY xakoii mosekyibl Ny nmu CO 6osbiie SHSPTHsl TUCCOIHAIAN?

OO0bsicHUTE, TOYEMY OTPBIB OJHOIO AIEKTPOHA OT MojeKyJbl CO npuBoAMT K 0Ciiad-
JICHUIO CBSI3H , @ OT MOJIeKyabl NO™ k e€ ynpodHeHuro ?

Honnas cease.

Temneparypa miasienus CaCl,=780°C, CdCl,=560°Q paauyc Ca pasen 0,104 M,
Cd—0,09 uM. OOBSACHHUTH pa3INUne TEMIIEPATYP IIABICHUSL.

[Tpu nepexone ot CsF k CsJ remneparypa 1miaBieHus KPUCTAIIOB YMEHbBIIIACTCS.
OOBbsICHUTH HAOIOTAEMBI XOJT H3MEHEHHS TEeMIIepPaTyphl TIaBIECHUS.

OOBSICHUTH HEYCTONUMBOCTH TuapokcuoB Meau (1) u cepedpa (I).

OOBSACHUTD C TIO3UIUI MTPEICTABICHHUH O MOJIIPU3AIUN HOHOB MEHBINYIO YCTOHYHNBOCTD
AUCl; B cpaBHenuu ¢ AuCl.

K>CO3 mnaButcs mpu 890°C 6e3 pasznoxenust, Ag,CO3 pasmaraercs yxe mpu 220°C.
OOBSACHUTH YKa3aHHOE pa3jIHyue.

BaCl;, B BomHbIX pacTBOpax aucconuupyet nmoiHocteto, a HGCl, mouru He mucco-
nuupyeT. OObSICHUTE 3TO pa3ivyuue B CBOMCTBAX COJIEH.

UTo HA3BIBAIOT AOTIOIHUTEIBHBIM MOJSIPU3AIMOHHBIM d(ppekToM? OOBACHUTD, KaK €ro
HaJINYME B COSTUHEHUIX ng+ nemaet okcux HQO menee yeroitunBbiM, ueM okcua ZnO,
HECMOTPsI Ha OOJBIIHI paguyc HOHA PTYTH.

Kakoe coenmnnenne Tepmudecku Oonee ycroitunBo: a) PbCO3 u CaCOs, 6) HYCly n
PbC|4, B) FEC|3 )58 NiC|3, F) Zn(OH)2 u Ca(OH)z, ,Z[) I\/IgCOg u SrCOs.

Meostcmonekynapnoe e3aumodeiicmeue.

29.

30.

YeM 00bsCHsETCS pa3HOCTh TeMIepaTyp kurneHus asora (-195,8°C), kucnopoza (-
183°C) u ¢gropa (-187,9°C)? IloueMy HAMHOTO OTIIMYAETCS OT HUX TEMITepaTypa
kuneHus xyuopa (-34°C)?

YeM 00BSACHUTH pa3HYIO SHEPTUIO BOJOPOIHBIX CBSI3CH.



31.

32.

Tema:

1)
2)
3)

10.

11.

12.

Kaxk 1 mouemy n3MeHseMCsI arperaTHOE COCTOSIHHE IPOCTHIX BEIIECTB NPH KOMHATHOM
Temreparype B pany ¢prop-iioa. Kakoe arperaTHoe cOCTOSHUE JOKEH UMETh acTaT?

YeM 00BACHUTH, UTO TEMIIEPATYpa IUIaBJICHUS BOJIbI 3HAYUTEIBHO BBIIIE TEMIIEPATyPhI
riaBsieHus propoBonopoaa (-83°C), XOTS TUMOIBHBII MOMEHT MOJICKYJIBI BOJIBI

-29 -29
(0,61-10°" Kun-m) menbiie, yem modiekyiasl HF (0,636-10™7 Kir'm).

«CTpoeHue M CBOMCTBA KOMIUIEKCHBIX COeIUHEHUi»
Kaxkune coequHEHUST MOYKHO OTHECTH K KOMIIIEKCHBIM?

[Tonp3ysich MOMOXKEHUSIMU KOOPIMHAIIMOHHOM Teopru BepHepa naiite onpeneneHus
CJICIYIOIINM TTOHSATHSM: a) KOMIUIEKCOOOpa30BaTelb, 0) JIUTaH Ibl, B) KOOPAMHAIIMOHHOE
YHCII0 KOMILIEKCO00pa30BaTelis, T) BHYTPEHHSS M BHEIIHSS chepa KOMIUICKCA.

Kax OIpCACIIAOTCA 3apad KOMIIIICKCHOI'O HOHA U CTCIICHb OKUCIICHUS
KOMHJ’IGKCOO6paSOBaTCJIH?

Kakas cBs3b MCKAY CTPOCHHUEM aTOMOB 3JICMCHTOB U UX CIIOCOOHOCTBIO K
KOMHHGKCOO6p330BaHHIO? HpI/IBGI[I/ITe IMPpUMCEPLI TUIIMYHBIX KOMHJ'I@KCOO6p3.30BaTeJ'ICI7L

HpI/IBe[[I/ITe MMPUMEPLI TUIIMYHBIX JIMTAHIO0B. Kaxkwue JIUTaHAbl HA3bIBAXOTCS
MOHOJCHTATHBIMH N KaKHEC HOJII/IIIGHTaTHBIMI/I?

Kakoe Bansanune JOJIDKHO OKa3bIBATh HAa 3HAYCHUEC KOOPAWHAIITMOHHOI'O YUCJia YBCIIMYCHUC
paauyca u 3apsijia: a) KOMILIeKcooOpaszoBates, 0) muranoB? Kakium cOOTHOIIEHHEM
JABYX CHUII, )IGI\/’ICTBYIOHH/IX MCKAY HUECHTPAJIbHBIM aTOMOM U JIMTAaHJAAMH 1 MEXKIY CaMUMHA
JUTaHJaMH, OTIPEENSIeTCs KOOPAUHAIIMOHHOE YUCIIO?

IIpuBenuTe npuMeEpPsl KOMILIEKCHBIX COCIMHEHUN:

C KOMIUIEKCHBIM aHUOHOM,
C KOMIUIEKCHBIM KaTHOHOM,
SBJISFOIIMXCS HEAJIEKTPOJIUTAMM.
JlailTe UM Ha3BaHUE.

llaﬁTe onpeneneHMe nu HpI/IBe)II/ITe HpI/IMepLI OCHOBHBIX THIIOB KOMIIJICKCHBIX
COCTUHEHUN.

VYKaxuTe OCHOBHBIE BU/IbI N30MEPHUH KOMIUIEKCHBIX coelMHeHMi. [IpuBennute nmpumMepsl.

Kak ¢ mo3unuii MeTo1a BAJICHTHBIX CBSI3€H OOBSICHUTH 00pa30BaHUE CBSA3EH MEKTY
KOMILIEKCOOOpa3oBaTeseM u nuranaamu? Kakue opOuTanu eHTpaIbHOTO aTOMa MOT'YT
OJIHOBPEMEHHO y4acTBOBaTh B 00pa3oBaHuu cBsizei? YUeM 3To onpexaensercs?

Kaxkyro reoMeTprudeckyro KOHUTYPAITUI0 UMEET KOMIUICKCHBIM UOH TP 3HAYCHUH
KOOPIMHAIIMOHHOTO YMCJIa KOMIUIEKcooOpa3oBarens 2, 4, 67 Ykaxure
COOTBETCTBYIOIIHME TUITHI THOPUIU3AIINHI OPOUTAIICH.

Kakue koMIiekcHble COeIMHEHNUsI Ha3bIBAIOTCS BHEITHEOPOUTATBHBIMU U
BHYTpHOPOUTATBHBIMH? UeM 00BSCHSETCS UX pa3audHasi IPOYHOCThH?



13.

14.

15.

16.

17.

18.
19.
20.

21.

22.

23.

24.

25.

Tema:

ITo KaKuM >KCIEPUMEHTAIBHBIM JAHHBIM HAXOIAT YHCIIO HECIIAPEHHBIX YIEKTPOHOB B
komIuiekcax? IIpuBenure npuMepsl.

Kaxne koMIieKchl Ha3hIBalOT BLICOKOCITMHOBBIMU M HU3KOCHUHOBBIMU? Y KaXKUTE
napaMeTphbl, KOTOPBIC SABJIAIOTCA JJIS HUX O6H_[I/IMI/I " pasiIMUHbIMHU.

Kaxkas Teopust mosyunsia Ha3BaHUE TCOPUU KPUCTAUIMUECKOTO 1mojisi? Yem oTimdaercs
oHa ot Metona BC?

UYto Takoe sHEPrus pacuieryieHus] KPUCTAJUIMYECKUM MOJIeM, OT Yero OHa 3aBUCHUT?
Kakue axTopsl onpenensoT MojxoKeHue JUraua B ClieKTPOXUMUYECKOM PsiLy?

Kax TKII 00bsicHsET 3aKOHOMEPHOCTH U3MEHEHHS YCTOMYMBOCTH KOMILICKCHBIX
COEIMHEHUI?

Ucxons u3 TKII, 00bsICHUTH OKpAacKy KOMIUIEKCHBIX COSAMHEHUN.
Yo ABISIETCS KONMYECTBEHHOW XapaKTEPUCTUKON YCTOMYMBOCTH KOMILJIEKCHBIX
HOHOB?

KakoBo cooTHOIIeHNE MCKAY O6IJ.[€I71 KOHCTaHTOH HECTOHKOCTH U KOHCTaHTaMU,
XAPaKTCPUIYIOIIUMHU OTACIIBHBIC CTAIUN ITPpOoHCCCa AUCCOMal KOMITIJICKCHOT'O noHa?

Kakoe BnusiHIE OKa3bIBae€T KOMILIEKCOOOPA30BATENb HA CBSI3M B KOOPIMHUPOBAHHBIX
okoJjio Hero MoJnekynax HpO n NH;3?

HpI/IBeI[I/ITC IIPUMEPHI, ITOKA3BIBAOIIUC BIMAHUEC KOOPANHALIUNA HAa OKHUCIHUTCIBHO-
BOCCTaHOBHUTEIbHBIEC CBOMCTBA KOMHJ’ICKCOO6pa3OBaTeJ'I$I.

CocTaBbTe KOOpAUHAIMOHHBIE (hopMyJbl creayrommx coenunernii: 2NH4CI-PtCly,
K,C504 -CuC,0s4, KClAUC'g, 2C&(CN)2 'FE(CN)z, (NH4)4F€(SO4)2

Boansiii pactBop niepeoro usomepa cocraa Pt(SO,)(OH)2:4NH;3 umeer pH=7,a 0,1 M
pacTtBop BTOporo uzomepa - pH = 13,3 npu 25°C. Ilo pe3ynbTaTam OmnbiTa COCTaBbTE
KOpJMHALMOHHBIE (POPMYIIBI 000MX H30MEPOB.

«Havana XxXuMu4eCcKOH TePMOIMHAMMUKI)

Ha xakyio BeIM4nHy OTJIMYaeTCsl U3MEHEHHE SHTAIBIINY OT U3MEHEHUS BHYTpEHHEH
sHepruu cucteMbl? B kakux ciydasx AH=AU n Qv=Qp?

3aBUCHUT JIM U3MEHEHHE SHTAJIBIIMU CUCTEMBI OT TEMIIEPaTyphI?

Kakwue cucreMbl Ha3pIBalOT KOHACHCUPOBAaHHBIMU? [louemMy At HUX OOBIYHO OMYCKAIOT
orpaHuYMBarolIye yciaoBus V=Const u p=const?

Kakoli 3aK0H sIBIISIeTCSI OCHOBHBIM 3aKOHOM TepMoxuMuu? Jlaiite ero GopmMyarpoBKy.
[lepeuncnure crneacTBus, BHITEKAIONMIME U3 3aKoHa ['ecca. [ Kakux onpeneneHnii OHu
UCIOJIB3YIOTCSl B TEPMOXUMHUUYECKUX pacyeTax?

Cornacuao npuniumny beptio (1867) xumudeckre peakiiuu caMOIpon3BOJIHHO MPOTE-
KalOT B CTOPOHY BbIJIEJICHUS TEIJIOTHI, T.€. B CTOPOHY YMEHbILIEHUS SHTATbIUU. SBisercs
JIM 3TO MPABUIIO OOIIUM WM OTPAHUYCHHBIM?



10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Kakoil pyHKIMEH COCTOSIHUA XapaKTepU3yeTcsl TEHACHIUS CUCTEMBI K TOCTHKEHHIO TaK
Ha3bIBAEMOT'0 BEPOSITHOI'O COCTOSIHUS, KOTOPOMY COOTBETCTBYET MaKCUMAaJIbHAs
0ecTopsII0YHOCTh PacpeleIeHHs] YaCTHLL?

B n3onupoBaHHOI cucTeMe BCe CaMOIPOU3BOJIbHBIE IIPOLECCH] IPOTEKAIOT B CTOPOHY
yBenuueHus Oecriopsinka. Kak u3amensiercst mpu 3ToM SHTpOIus?

Kak n3MeHseTcs SHTpOIUs CUCTEMBI 3a CUET MPSIMOM M 00paTHOM peakuuii Ipu CUHTEe3e
aMMHuaka?

Kak n3MeHsercs SHTPOIUS CUCTEMBI C OBBIIIEHUEM TEMIIEPATYPhl, B PEAKIUAX CUHTE3a
U pa3JI0XkKeHUs BEIeCTB?

Kak Bimsier Ha SHTPOIHIO CUCTEMBI 00pa30BaHUE ra3000pa3HBIX MPOAYKTOB?

Kak n3MeHsieTcs SHTPOIUS CUCTEMBI TIPU UCTIAPEHUH, KOHACHCAIUN, YBEIIUYCHUN
naBieHus, (Pa30BBIX MEpexoaax?

[Touemy npu MiIaBJIECHUH BELLIECTBA TEMIIEpATypa OCTAETCs IOCTOSHHON HECMOTPS Ha TO,
4TO B 3TO BPEMs TEIJIOTa K CUCTEME OABOIUTCS?

KakuMu oJTHOBpeMEHHO AeHCTBYIOIMMH (DaKTOpaMu ONpeeNnsieTcs HalpaBIeHHOCTh
XMMHUYECKOTro mporuecca?

Kakyro TeHEHLUIO CUCTEMBI BBIPAXKaeT: a) SHTAIBIUIHBIN (akTop, 6) SHTPONHUIHBIH
daxTop? Kakast pyHKIHS COCTOSIHUS CUCTEMBI J]a€T KOJIMYECTBEHHYIO XapaKTEPUCTUKY
OJIHOBPEMEHHOT'O BIMSIHUSI TOTO U Jipyroro ¢akropa? Kakum ypaBHEHHEM 3TO
BbIpaXkaeTcst?

UYro Ha3wIBatOT SHeprueii [ mooca? Kakum o0pazom usmMeHeHue 3toil BenuuuHbl (AG)
yKa3bIBaeT Ha TEPMOJIMHAMHUYECKYIO BO3MOKHOCTh MJIH HEBO3MOKHOCTh
CaMOIIPOMU3BOJIBHOTO NpoTekanus npouecca? Kakoe 3Hauenne AG onpeznenser
PaBHOBECHOE COCTOSIHUE CUCTEMBI?

ITpu xakom cootHomennu AH u TAS: a) cucrema HaxoauTCs B paBHOBECHH, 0) XU-
MHUYECKUH MPOLIEeCC HANIPaBJIeH B CTOPOHY 3K30TEPMHUECKON WIIN SHO0TEPMUYECKOM
peakiuu?

Uem 00bscHIETCS BOZMOKHOCTh 9HIOTEPMUYECKUX PEAKIUI U [TOYEMY OHA BO3PACTAET C
YBEITMYCHUEM TEMIIEPATYPhI?

DOHTANBMUIHBIM WM SHTPOTIUHHBIM (PaKTOPOM OIIPEEIIETCS HalPaBICHNE XUMUIECKUX
peakuuii Ipu OYeHb HU3KUX TemIeparypax?

[Touemy npu HU3KUX TeMIIEpaTypax U B KOHJICHCUPOBAHHBIX CUCTEMAaX BO3MOKHOCTh
NPOTEKaHUS PeaKLuil onpeaesnseTcs B OCHOBHOM Tosibko 3HakoM AH? Cornacyetcs iau
3TO ¢ mpuHLunom beprio?

Bo3M0kHO 11 caMONIpOU3BOJIBHOE MPOTEKaHUE MPSIMON peaKkIuu, €CIU MPHU MOJIO0KH -
TeNbHOM 3HadeHuu AS: a) AH>0, 6) |AH|>|TAS|?

CranpaptHas Teruiota oopazoBanusi NH3z u PH; paBHa coorBercTBeHHO —46,2 11 +5,0
kJ>x/mMone. Kakoii cienyer caenats BBIBOJ U3 ATUX JAHHBIX 00 OTHOCUTEIHLHON yCTONYH-
BoctH Mosiekyn NH; u PH3?

[Tpu cxxuranum rpadura odpazoBaics okeup yriaepona (IV) maccoit 8,86 r. Beruucaure
Teroty obpazoBanus CO; u3 anemenToB. TermnoBoit a¢ ekt peakuun AH=-79,2 /[ x.
CrannaprHas Teruiota oopaszoBanust MgO (k) u CO; () cooTBeTcTBeHHO paBHa — 601,8
n —393,5 xJIx/monb. Ternora paznoxerus MgCO3 na MgO u CO, AH=+100,7
kJ>x/Monb. Vicionb3ys 3T naHHbIe, HaauTe TerioTy oopazoBanus MgCO3 u3
JJIEMEHTOB.



Tema: «KuHeTHMKa M MEXaHU3M XUMHYECKHUX PeaKIuiD)

1.

10.

11.

12.

Peakmus nnet no ypaaenuto 4NH; +50,=4NO+6H,0. Kak usmeHnurcs ckopoctsh pe-
aKIIMH, €CIIM YBEJIUYHTD JaBJIcHHE B 2 pa3a’?

Peakmus mexay BemectBamu A u B Beipakaercs ypaBHenuem 2A+B=2C. HauanbHas
KOHIIEHTpaIus BemectBa A paBHa 0,3 Mo/, a Bemecrsa B — 0,5 monw/n. Koncranra
CKOpocTH peakuuu paBHa 0,8 n°/monb’Mun ", Paccunraiite HayaJbHYI0 CKOPOCTh MPSMOU
pPEaKIMH U CKOPOCTh MO UCTEUEHUH HEKOTOPOTO BPEMEHH, KOTJIa KOHLIEHTpaIus
BelecTBa A ymenbinaercs Ha 0,1 Mouib.

Paznoxenne N2,O Ha MOBEpXHOCTH 30JI0Ta IPU BBICOKUX TEMIIEpaTypax MpoTeKaeT 1o
ypasuennio: 2N,0=2N,+0; KoHcTanTa CKOpoCTH IaHHOM peakiuy pasHa 5-10™
n/moneMmuH nipu 1173 K. Hawansnas kornerrpamus N,O 3,2 monw/n. Onpenenure
CKOPOCTh pEaKLUy MPH 3aJaHHON TeMIepaType B Ha4albHBIII MOMEHT M B TOT MOMEHT,
korna paznoxures 25 % NO.

Peaknus et no ypasuenuto 2NO+0,=2NO,. HauanbHble KOHIIGHTpALIUU pearu-
pytomux BerecTB Obu1H (MOJB/11): C(NO)=0,8; C(O2) =0,6. Kak u3MeHHUTCS CKOPOCTh
PEaKIiu, €CIIU KOHIEHTPAIMIO KHCIOPOAa yBeTHUUTh 10 0,9 MOJIb/1, a KOHIIEHTPAITUIO
okcuaa azora 1o 1,2 Moabs/n?

Jlokaxkure, 4TO peaklys B3aUMOJEHCTBUS MyPaBbHHOTO ajlbAETUAA U IEPOKCUIA BO-
Jiopojia ¢ 00pa3oBaHUEM MYPaBbUHON KUCIOTHI U BOJBI SIBIIIETCS PEAKITUEH BTOPOTO
NOpsIZIKa, €CIIM Yepe3 2 4 Mocie Hayalla peakius 3asepiminack Ha 50 %, a uepes 2 4 40
MUH KOHIIEHTpalus MypaBbHHOHN KucaoThl ctana 0,285 mons/n. McxoaHsie
koHueHTpauun HCOH u H20; ogunakoBs! u paBHb! 0,50 Mob/11.

Paccuuraiite KOHCTAHTY CKOPOCTHU pCaKI U IIEPBOro MOpsAaAKa, yHUTbIBas, 4TO 3a 25 MuH
peaKknus NpoxXoauT Ha 25 %, T. €. IpopcarupoBajia 4€TBCPTasd 4aCTh BCIICCTB.

KoHCTaHTa CKOPOCTH PEaKIIMHU TIepBOro mopsaka pasra 2,510 ¢, Kakoe KonmudaecTBo
OCTaHeTCsl HempopearnpoBaBmnM uepe3 10 1 nocne Havana peakuuu? HavanbHast
KOHIIEHTpaLus paBHa 1 MOb/1I.

CKOJIbKO BpeMeHH HeOOXO0IMMO JITsl MPOX0oxkaeHHs Ha 60 % peakuuu BTOPOro mopsiika,
€CJIN IIpH TOM ke Temnepatype 3a 20 MuH peakuus nporekaeT Ha 30%? HauanbHble
KOHIIEHTPALMU UCXOHBIX BEIIECTB OAMHAKOBBI U PABHBI 2 MOJIb/II.

KoHcTanTa ckopocTu HEKOTOpo# peakuuu pu 273 u 298 K paBHa COOTBETCTBEHHO
1,17 u 6,56 n/monb-MuH. Halimute TemnepatypHbiii K03 OUIIMEHT CKOPOCTH PEAKITUH.

Bo ckoibpKo pa3 yBenHUUTCSI CKOPOCTh pacTBOpeHus xemnesa B 5 %-uoit HC1 mipu mo-
BBIIIICHUH TEMIIEPaTyphl Ha 32°, eclii TeMIiepaTypHbId KOd(DPHUITUEHT CKOPOCTH
pacTBOpeHMs paBeH 2,87

ITpu 393 K peakius 3akaHurBaercs 3a 18 muH. Uepe3 CKOJIbKO BpEMEHU 3Ta peakiius

3axkoHuHTCs pu 453 K, ecu TemnepatypHbiid KO3QGUIIUMEHT CKOPOCTH PEaKIuu paBeH
3?



13.

14.

15.

16.

17.

18.

19.
20.

Onpenenure TemMnepaTypHblid KO3 GUIUEHT CKOPOCTH pPEeaKLUK, €CIIH IPU OHWKEHUN
TeMIEpaTyphbl, Ha 45° peakuus 3aMeuIniIach B 25 pas.

KoncTaHTbl cKOpOoCTH peakiuu nepBoro nopsiaka rnpu 288 u 325 K cooTBETCTBEHHO

) 1 o o
pasubl 2:10 1 0,38 ¢ . KakoBbI TemnepaTypHblii KOOQGHUIUEHT CKOPOCTH ITON peaKIiuu
Y KOHCTAaHTa CKOPOCTH 3ToM peakuuu npu temneparype 303 K?

[Tpu HeKOTOPO# TeMIlepaType KOHCTaHTa PAaBHOBECHS TEPMHUYECKOM JTHCCOIHALIH
N204=2NO,; K=0,26. PaBnoBecnas kounenTpanus NO; paBna 0,28 Mo/, Beraucnure
pPaBHOBECHYIO U TiepBoHaYaNbHYI0 KoHIeHTparuu N2O,4. Kakas maccoBast mons B %
ATOTO BEUIECTBA MPOIUCCOIMUPOBAIa K MOMEHTY YCTAaHOBIICHUSI PABHOBECHSI?

[Tpu cunrese pocrena umeer mecto papHoBecue peakiuu Cl,+CO=COClI,. Onpenenure
UCXOJIHBbIC KOHIICHTPAIMH XJIOPA ¥ OKCHJIA YIIIEpO/1a, €CIM PABHOBECHBIC KOHIICHTPAIMH

pasubl (Mmosis/i1): C(Cly) = 2,5; C(CO)=1,8; C(COCI)=3,2.

Xumnueckoe paBaoBecue peakinun COCl,=CO+Cl, ycraHOBHIOCH TPU KOHIIEHTPAIUSIX
pearupyromux Bemiects (Mob/n): C(COCI,)=10; C(CO)=2; C(Cl,)=4. B paBHOBecHYIO
cucTeMy J00aBHIU XJIOp B KosmdecTBe 4 MoJb/1. Onpenennure HOBbIe PABHOBECHBIC
KOHILICHTPALIMK PEaruPYIOIINX BEIIECTB MOCIIC CMEIICHHS PABHOBECHSI.

PaBHOBecHEIC KOHLCHTpAUX BCIICCTB, YUACTBYIOIIHUX B pCaKIINU

CH3COOH+C;HsOH=CH3COOC;Hs5+H,0 paBubI (Monb/i1): C(xucnorer) = 0,02;
C(cmmupra) = 0,32; C(3dupa) = 0,08; C(Boap1)=0,08. Kakumu cTanm paBHOBECHbBIE
KOHIEHTPALUHU TI0CTIe CMEUICHHS] pAaBHOBECHS BCJIEICTBUE YBEIUUYEHUS KOHIEHTPALUU
C,HsOH B 4 paza?

Tema: «PacTrBopbI»

Kakwue BemecTBa Ha3pIBalOT JIEKTpoaUuTaMu? UeM OTIMYaroTCsl UX BOJHBIE PACTBOPBI OT
pacTBOPOB HEAIEKTPOIUTOB?

YT0 Ha3BIBAIOT H30TOHUYECKUM KO3 dunmentom i? Kakos ero pusnyeckuii CMbICI 1
METO/IbI IKCIIEPUMEHTANBHOT0 onpeaeneHus? OT Kakux (pakTopoB 3aBHCAT 3HAUCHUS 17?
Kakumu ycioBusMu onpezensercss BO3MOKHOCTb 3JIEKTPOIUTHUECKOMN THCCOLMAlUN
BemecTBa? Kakasi BenmmunHa XapakTepu3yeT HOHU3UPYIONIYIO CITOCOOHOCTh
pactBopuTensa? [lokaxure MexaHU3M pacnaja YacTHIl paCTBOPEHHOIO BELIeCTBa Ha
VOHBI.

Byzner nu ogquHaKoBOM AMEKTpUYECKasi IPOBOJAUMOCTb BOJHBIX U CIIMPTOBBIX PACTBOPOB
OJTHOTO M TOTO K€ BeIeCTBA IPU OJJHON M TOM ke KoHIeHTpauuu? OObsICHUTE.

Kakue Benmn4uuHbI ABJISAIOTCS KOJIMYECTBEHHON XapaKTEPUCTUKOM MpoIiecca MIEKTPOIIN -
TH4YecKor nucconunanuu? Jlaite ux onpenenenus. Kakyro U3 HUX U IoYeEMY Ha3bIBAIOT
MOCTOSIHHOM BETMYUHOM?

Ha xakue rpynmsl yCJIOBHO AEJAT AJIEKTPOJIUTHI [0 BETMYMHE CTENEHN UX AUCCOIAUU?
[IpuBenuTe npUMEpPHI MPEACTABUTENECH STUX TPYIII.

Kak 1 nmouemy BiIMsET Ha CTENEHb JUCCOLUAIMH CIa00r0 AJIEKTPOJINTA BBEACHHUE B €TI0
pacTBOp OJHOMMEHHOTO MOHA U pa30aBiieHue pacTBopa’?

[Toyuemy KOHCTaHTa HEKTPOIUTUIECKON TUCCOIMALINY sIBJIETCS OoJiee ynoOHOM Xa-
PaKTEPUCTUKOM 3JIEKTPOJIUTA 110 CPABHEHHUIO CO CTENEHBIO JUCCOLUALIU?
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25.

26.

27.

Tema:

Kak BiusieT Ha pacTBOPUMOCTD BEILIECTBA BBEJCHHE B €0 HACBILIEHHBINH PacTBOP OJ1-
HOMMEHHOI'0 MOHa?

B kakux cimydyasx MpoOMCXOIUT PaCTBOPEHUE OCATKOB C 00pa30BaHUEM KOMIUICKCHBIX
COEIMHEHUIT?

BeimaeT a1 ocaok npu ciauBaHUU HackimeHHbIX pacTBopoB: SICl, u CaSOy; CaCl, u
SrS047?

B kakoii mocnenoBaTeabHOCTH AOKHBI BBINAJATh OCAIKH, €CIH K pacTBOpaM, Co-
JepoKaIuM HOHBI: 1) Ca2+, Ba2+, Sr** u 2) CI', I', Br', nocreneHHo npuOaBiIsaTh: K
nepBomy pactBop NaSO,, a ko BTopomy pactBop AgNO3?

Kakas u3 1Byx coueii OombIlie pacTBOprMa U Bo ckoiibko pa3: CaSO, mmm BaSO,4, BaCO3
501051 SI’COg, Pb|2 501051 PbC|27

OcraneTtcst 1 npo3padnbiM GuiIbTpat u3-moj ocaaka POCl,, eciu k HeMy 100aBUTH
pacTBOp oM Kanus?

B naceimennom pactsope Pbl, koHmeHnTpanus woaug HoHoB paBHa 1,3- 103 momb/i1.
Haiixute koHnenTpauuio noos Pb® B aToM pactBope.

B naceimennom pactsope Mgs(POy)2 06beMoM 10 11 comepKUTCs COJIb Maccoii 3 r.
Brraucnute ee pacTBOPUMOCT U HAMIUTE MOJISIPHBIE KOHIIEHTPALMK KaXKIO0T0 HOHA B
TOM PAaCTBOPE.

Uewm onpenensieTcst CTENEHb CMEIISHUST PABHOBECHS JIUCCOIUAIINH BOJIBI IIPH PACTBO-
pEHUU B HEH COJIH, CIIOCOOHON K TUAPOIU3Y?

Bcerna nmu HEUTPaIBHOCTH PACTBOPA COTM YKA3bIBA€T HA OTCYTCTBHE THAPOIIN3a?
OOmbsicHure.

Jlns pacTBOpoB Kakux coneid pH nmeer Takoe ke 3HadeHue, Kak s Boasl? [Tokaxute
sto Ha npumepe NaCl u CH3COONH,.

Kakwue u3 cosei He moBeprarTcs THAPOIU3Y, U €CIIH MOABEPTratoTCs, TO MO KaKOMY
tuny: K,SOy4, Na,Se, BaS, RoNO3, ZnCh, K,SO3, KCIO3, HCOOK, NaC104, KBrO?
st xakoit conmu pH pactBopa 6yaer umers 6onbmiee 3Hadenne: NaNO3 i NaNOg,
CH3COOK wmim CH3COONH,, KCIO umu KCIO3?

JlaiiTe cpaBHUTENBHYIO XapaKTEPUCTUKY CYIb(PATOB, CyIb()UTOB U CYIbPHI0B I1ie-
JIOYHBIX METAJUIOB IO UX CIIOCOOHOCTH K THAPOIIU3Y.

Kakue nBe paBHOBECHBIE CHCTEMBI B PACTBOPAaX KHUCIBIX COJEH OMPENeNsIoT sl HUX
3Hauenue pH? Uto sBiseTcss MpUYUHOMN 1Ie04HOoM cpeabl ams pactBopoB NaHCO; u
kucioit s pactsopos NaHSO3?

Jlist kKakux coJied THAPOIN3 MPOXOAUT CTyIeHsIMu? UeM ompeenseTcss uX YUClo U KaK
M3MEHSIETCS MHTEHCUBHOCTh THAPOJIU3a OT MEPBOM CTYNEHU K MOCIEIHEN?

[Touemy MamuHOBas Okpacka GeHo(TaICHHA B PaCTBOPE aleTaTa HATPUS CTAHOBUTCS
0oJiee MHTEHCHUBHOM MPU HATPEBAHUH PACTBOPA M CHOBA OJICHEET MPHU €ro OXJIAKICHUHN?
OOBsSICHUTE TPUYUHY U3MEHEHUS CTETICHH THAPOJIN3a COJIeH TPH HarpEeBaHWU UX pac-
TBOPOB, OCHOBBIBASICh Ha 3aBUCHMOCTH JIUCCOIMAIINY BOJABI OT TEMIIEPATYPHI.

Uto Ha3bIBAIOT KOHCTAHTOU ruaponu3a Ke. 3aBUCUT I 3Ta BETMYHUHA OT: IPUPOJIBI COJIH,
KOHIIEHTPAIIUU pacTBOpa, TemrepaTypsl? UeM onpeaensieTcs: Oobliee Uid MEHbIIIEe
3HaueHue Ke 11 pa3nuuHbIX coueit?

«OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIE PC€AKIIUU U IJICKTPOXHMHUYECCKHUE MPOLECChD»



10.

11.

[TokakuTe yCIOBHOCTh TEPMUHOB «IIPUHUMAET» U «OTJAET» AJIEKTPOHBI IPU OMpeie-
JeHur GYHKUIUN OKUCIUTENS U BOCCTaHOBUTENS. [louemMy Takasi yCIIOBHOCTh BO3MOXKHA?

YTo Ha3bIBAIOT CONPSHKEHHONW OKHCIUTEIbHO-BOCCTAHOBUTEIBHON MApOi U CKOJIBKO UX
JIOJIKHO y4acTBOBATh B OKHCIUTEIbHO-BOCCTAHOBUTENBHOM peakuuu? Yemy
COOTBETCTBYET KaXKaast U3 HUX?

UTo Ha3bIBAIOT OKUCIUTENLHO-BOCCTAHOBUTEIbHBIMU KOd(hdunmenTamu? Kakue MeTo b1
CYILIECTBYIOT JJis1 uX ornpezaesieHus? [lokaxuTe CylHOCTh KaXa0ro U OObSICHUTE, B
KaKUX CIIy4asiX U Mo4YeMy OJMH U3 HUX MPEANOUYTHTEIIbHEE IPYroro.

MEHSIOTCSI WIIM OCTAIOTCS TOCTOSTHHBIMHU 3apsiJl M aTOMHBIN COCTaB HOHOB, YYaCTBYFOIIIHX
B OKHUCIIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKHI/IﬂX? Bo3MmoxkHo nmu MMpEeBpaAlICHUEC ITPOCTOTO
MOHA B OKCOAHMOH WK 00paTHBIN mporecc?

Ecnu kucnora, B3gTas B U30bITKE, yUaCTBYET B PEaKLIMU KaK OKUCIUTENb WM BOCCTA-
HOBHTEJIb, TO COBIAAACT JIU IS Hee KOA((OUIIMEHT B MOJICKYIIIPHOM YPaBHEHUHU
pPEeaKIMH C OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIM? Paz0epute 3Tu ciyyan Ha mpuMepax
B3aUMOJICUCTBUS: MEIU C Pa30aBICHHON a30THONU KUCIOTOM, COJSTHON KUCIIOTHI C
AUXPOMATOM KaJIWs.

OO0BbsicCHUTE IPUYUHY PE3KOT0 PA3IUYUS OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX CBOMCTB
nByx metayuioB 1 rpymnmsl [IC, Haxongmmxcs B 5-M nepuoje.

Hanmmmnre ypaBHEHUs NOJIypeakni 1 HOHHO-MOJIEKYJISIPHBIE YPABHEHUS, KOTOPBIMU
MOTYT OBITh BBIPAaXKEHBI TPOLIECCHI OKUCIICHNS U BOCCTAHOBJIEHUS B BOJHBIX pacTBOpax,
UIYIIUX 0 CIEAYIOIIMM CXEMaM:

KC10 + KJ + H,SO4—
KBiOs+ HC1 — BiClz+
KC103+ KNO; —»KCI1 + ...
KCIO + KJ + H,O0— KCI1 +

ITokaxxuTe BIUSHHE Cp€abl HAa NPOTECKAHNUE OKUCITUTCIIBHO-BOCCTAHOBUTECIIbHBIX peaKHI/Iﬁ
Ha IpUMEPE NU3MCHCHUA OKHCIIUTEILHON €MKOCTH IneépmMaHraHar - MOHa.

KakuMu KuCIioTaMu MOKHO TTOJTB30BaThCSI TSI CO3IaHUS CPEIIBI IPU TIPOBEICHUH
Red-Ox peaxkiuii? [Touemy ¢ 3TOil 1IeNIbI0 TPUMEHSIOT OOBIYHO pa30aBICHHYIO CEPHYIO
KUCIO0TY?

CnocoOCTByeT JT KHCIIas Cpefia: a) OKUCICHUIO KaTHOHOB JI0 OKCOAHWOHOB; 0) OKHC-
JIUTEIIbHOMY JEUCTBUIO OKCOAHUOHOB?

Dnekmpoonvle nOMenyUaAIbl U HANPAGIEHUE OKUCTUMETbHO-80CCMAHOSUM ETbHBIX
peakuyui

Kakue okucnuTenbHO-BOCCTAaHOBUTEIBHBIE CUCTEMBI Ha3bIBAIOT T'E€TEPO- U TOMOTCH-
HbIMU? UTO SBISETCS MPUIMHONW BOSHUKHOBEHHSI CKayKa MOTEHITMAIA B CHCTEMaX
nepBoro tumna? Y aaeTcs Jid SKCIIEPUMEHTAIBHO ONPEETUTh €ro aOCOTI0THOE 3HaYEHUE,
OTHOCHTEIIbHOE 3HaUCHHE?
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YeM NOHKHBI OTIMYATHCS APYT OT JPYra IBE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC
CHUCTEMBI JJIA TOI'O, LITO6IJI HUX MOXXHO 6BIHO HCIIOJIB30BaTh HpI/I COCTaBJICHUHU
rajJjbBaHUYECKOTr0 dJIEMEHTA?

Kakyro naopMaruio coaepkuT 3IeKTPOXUMHUECKUH P CTAaHIAPTHBIX SJIEKTPOTHBIX
IOTEHLIMAJIOB O cpaBHUTENIBbHON akTUBHOCTH BD n OD meramnos? Ilouemy oH naet Bo3-
MOXHOCTB olleHUTh D/IC raibBaHU4ECKUX 3JI€MEHTOB, COCTABJICHHBIX U3 JIFOOBIX Map
METAJUIOB?

Hoquy BOI[OpOI[HBIfI SJICKTPOA B Iapc ¢ MCAHBIM IMOJYS3JICMCHTOM ABJIACTCA aHOOM, a B
nape ¢ IIMHKOM - KaTo10M?

U3 getpipex metamioB Ag, Cu, AU u Sn BeIOepHTE TE Maphl, KOTOPBIC JAIOT HAM-
MeHBIIYI0 U Hanbonbiyto 3/IC cocTaBIEHHOIO U3 HUX ralbBaHUUECKOTO 3JIEMEHTA.

ITo kako#t popmyiie MOXKHO HAWTHU IEKTPOIHBIA MOTEHIMAT METalIa IPHU JIFOOBIX
TeMIIepaType U KOHLIEHTPALUK PacTBOPA €ro COJH, €CIIU JUIsl HErO U3BECTHO 3HAUYEHUE
¢°? [Ipu kakux ycioBusix @=¢°?

Kakue n3amMeHeHns: KOHLEHTpaLi pacTBOPOB COJIEH Ha AIIEKTPOAE-OKUCIUTEIE U
AIIEKTPO/I€-BOCCTAHOBUTEIIE IPUBOIAT K YBEIMUEHHIO U YMEHbIIeHHt0 DJ1C?

Iouemy B KadecTBe OKucuTels uenompsyeres xpom \VI\ B cocrase nona Cry07%, a He B
2-

cocraBe nona CrO,”, u mouemy okucienue xpoma M\ 1o xpoma \VI\ nmposourcs B 1e-

JouHoOM cpene?

Inekmponu3. Koppozus memannos

Kakue 371eKTpoXMMHUYECKHE IPOLECCH IPOTEKAIOT Ha JIEKTPOJAX MPH IEKTPOIIN3E
pacIuaBoB J1eKTpoauToB? [IpuBenure npumepsl.

W3 kakux MpoLeccoB ciaraercs o0mias peakius MeKTPOXUMHUYECKOTO Pa3ioKeHUs
BelecTna’?

YeMm oTimyaeTcs EKTPOJIA3 BOJHBIX PACTBOPOB AJIEKTPOJIUTOB OT 3JIEKTPOIN3a UX
pacmiaBoB? Kakue HOHBI M MOJIEKYJIbI, HAXOSAIIMECS B BOAHBIX paCTBOpPaxX COJIEH MOTYT
BOCCTaHABJIMBAThCS HA KaTOJE U OKUCIAThC Ha aHone? Hamummre ypaBHeHUS
COOTBETCTBYIOIIUX PEAKLIUH.

HpI/I KaKuX YCJIIOBHUAX U U3 KAKUX COHCﬁ, BO3MOJXHO, MOJYYUTH C TOMOIIBIO 3JICKTPOJIN3a
OIHOBPCMCHHO HICJIOYb U KI/ICJ'IOTy?

Haiite popmynupoBKy 3akoHOB Dapajies 1 UX MaTeMaTH4YecKue BeIpakeHus. YTo Ha-
3pIBatoT yucioMm Papanes F? Uemy paBHa 3Ta BeTMYMHA B KYJIOHAX U amIiep-yacax?

Bcerna mum Macca BBIIETHBIIETOCS HA DJIEKTPOJIE BEIIECTBA COOTBETCTBYET KOJIHMUECTBY
NPOIIEAIIETO Yepe3 ICKTPOIHT deKTpudecTBa? SIBIsIeTCs M 3TO HAPYIICHUEM 3aKOHOB
dapanesn? UTo Ha3bIBAIOT BBIXOJI0M 110 TOKY \BT\?



25. ITpu anextponuse pactBopoB AgNO3, CuSQy,, BiCls, Haxoasmmxcs B mociie10BaTeaIbHO
COCIMHEHHBIX JIEKTPOIN3EPaX, BBIICIUIOCH 5,41 cepebpa. Halimure maccy
BBIACJIUBIIINXCS HpI/I 3TOM M€ U BI/ICMYTa.

26. OgMHAKOBO JIM OTHOILIEHHE K KOPPO3HH TEXHUYECKOTO U XUMHUYECKH YUCTOTO MeTasia’?
UeM BBI3BIBACTCSI KOPPO3HS OOBIYHOM CTANTU?

27. CoBriaiaeT JId CpaBHHUTEIbHAS OLIEHKA CIIOCOOHOCTH K KOPPO3UH JKejie3a ¥ ATFOMUHHS 110
3HAYCHHUIO UX CTaH,Z[apTHLIX SHCKTpOI[HBIX IIOTCHOMAJIOB U 11O UX ITOBCACHUIO B KOHTAKTEC
¢ BOJIOI1?

28. Kakue cymiecTByroT CriocoObI 3alUThl METAIIIOB OT Koppo3uu? KpaTko uznoxure
CYIIHOCTH KaXKJIOTO U3 HUX.

Ilpumepnutit Komnaekm 3a0anuil 0711 KOHMPOALHBIX PAOOM NO OUCUUNIUHE
«H30pannble 2nagvl HEOP2AHUYECKOU XUMUN

Tema. «OCHOBHBIE NOHSATHSA U 3aKOHBI XUMHHU. OCHOBHBIE KJIACCHI HEOPraHNIECCKUX

COeIMHEeHUI»
Bapuant Nel
1. OmnpepennTe S5KBUBAIIEHTHI 3JIEMEHTOB B UX okcuaax: Rb,O, MgO, Cr,03, SOs.
2. Ir HekoToporo mMerasa coenunsercs ¢ 8,89r 6poma u ¢ 1,78r cepsl. Halinure sxBuBa-

JIeHTHBIE Macchl OpoMa u Me, 3Hasl, YTO IKBUBaJIEHTHAasi Macca cepbl 16,0r/MoIb.

3. Hanumure ypaBHeHUS peakiuii, COOTBETCTBYIOIIUX CIEAYIOLIEH CXEME:
SiO,+C Ca HCI 02 Ca3(P0O4)2
Caz(PO4)2 1200°C A t°C B C D E
4, Hanummre rpaduyeckue popMyiisl coeTMHEHUH U naiiTe nx Ha3zBaHus: HyOy, SN0y,

H3POy4, Hy5203, (CUOH)2C03, NaH>AsO,.

5. Kaxkoit 00beM kucioposa cienyeTr 100aBuTh K 1M Bo3nyxa (21% O3), uToOBI comeprka-
HHE B HEM KHCJIOPO/1a TOBBICKIIOCH 110 25%.

6. Omnpenenure GopMyiTy OJHOIO U3 KPUCTAIIIOTHIPATOB Cyb(haTa HaTpuUs, €CIIH €ro Macca
IIPU MOJIHOM 00€3BOKMBAaHUM yMeHbIINIach Ha 47%.

7. Hanurmte hopmyiisl cosied, COOTBETCTBYIOIIUX CIICTYIONIMM JABOMHBIM okcuaaMm: Phy0Os3
u Pb3O,4. HazoBure ux.

Bapuant Ne2
1. Omnpepenute SKBUBATICHTHBIC Macchl coeaunenuit: Fe;03, KH,PO4, Cr(OH)s3, H,Si0s.
2. Omnpenenure Maccy cepbl, 00pa3yIomencs Py B3aUMOICHCTBUU CEPOBOIOPOAA KOJIUYE-

cTBOM BetecTBa skBuBajenTa 0,01moib ¢ n30bp1TKOM KoHIIeHTpupoBaHHONH HNO;



3. Hanumure ypaBHeHUs peakinii, COOTBETCTBYIOIIUX CIEAYIOIIEH CXeMe:
Fez(SO4)3 —b> X1 —b FeClz —b Xz —p> FC304 <—X3 —p Fez(SO4)3

4, CocraBbTe hopMyIibl (AMIUPHUECKUE TpadUUeCKe) BCEX BO3MOXKHBIX COJIeH 00pa3o-
BaHHBIX THJIPOKCUIOM MarHHUs U XPOMOBOM KUCIIOTOM. J[aliTe Ha3BaHUS COJISIM.

5. K 50mi cmecu B 2-x okcuaax yriiepoaa nodasmim 100mn kucnopoaa u mogoxkriu. B
pe3ynbTaTe peakiuuu oot 00beM razoB ymensImics Ha 10%. Bce 06beMbl ra30B u3MepsInuch
IIPU OJAMHAKOBBIX ycloBUsAX. OnpenenuTe 00beMHBIN COCTaB UCXOIHBII cMecH.

6. [Ipu Tepmudeckom pasnoxeHun okcuaa mapranua (IV), B3sitoro maccoii 0,435r, Bbize-
JIUJICS. KUCTIOPO M 00pa3oBasIics Ipyroi okcua maprania maccoi 0,382r. KakoBa ¢popmyna
3TOro OKcuaa?

7. Urto Ha3bIBAIOT KBUBaJICHTOM BeliecTBa? [Ipu kakoM yClIOBUM KBUBAJICHT UJIEHTHYEH
CaMOM 4acTHIIE BelecTna?

Tema: «Ctpoenue atoma. [lepuoanyeckuii 3aKoH U NepuoOANIECKast CHUCTEMa XUMH-
yeckuXx jaemMenToB 1.A. MeHaeseeBa

Bapuant Nel
1. UTto Ha3bIBatOT NPUHIUIIOM HEONPEAEIEHHOCTU U COOTHOIIIEHUEM HEOIPEAEIEHHOCTH.
2. Jlst ckonbkux AO cymma N+l1=8? EcTb 1iu Takue opOUTAIH Y 3JIEMEHTOB MEPUOANIECKON

cucTeMbl? ATOMBI, KAKHX JJIEMEHTOB UMEIOT HauOOJIbIliee 3HAUCHHE CyMMBI N+|?
3. Harmmimre snextporHo-rpadudeckue dopmymsr: Cr, Cl+°, Te?, Th.

4. Hanumute s5ekTpoHHbIe GOPMYIIBI e11le HEOTKPBITHIX 37eMeHTOB Nel08, Nel13 u yka-
KUTE, KAKOE MECTO OHM 3alMYT B IIEPUOJAUUYECKOMN CHCTEME.

S. CKOpoCTb JBMXXKEHUS JIEKTPOHA 10 MepBoi 60poBCcKoit opouTte paBHa 2187 km/c. Eciu
HOTPEIIHOCTD B ONPEIeNIEHUN CKOPOCTH paBHaA 1 KM/C, TO Kakoi Oy/eT MpHU 3TOM MOTPELIHOCTH B
ornpeneneHnu KoopauHaTel? CpaBHHUTE ee CO 3HAUEHHUEM pajinyca OpOUTHI.

6. Tlogacuure IIPUYIUHY pa3jiInius B BCJIIMUNHAX HOHHBIX paAWyCOB JJISI U303JICKTPOHHBIX
noos; 1,33(F); 1,36(0%); 0,98(Na*); 0,74(Mg*); 0,57(AI**)

7. O0BsicHUTE 0CO00 HU3KYI0 YCTOMYMBOCTh COSIMHEHUN P-2JIEMEHTOB O-TIEpHO/ia B BBIC-
meit C.O.

Bapuant Ne2
1. [IpuMeHNMO 11 MOHATHE TPAEKTOPHUH JABMXKEHUS K MUKpodyacTuiaM? Yem 3To onpenesns-

€TCs M KaKOe IMMOHATHE €T0 3aMCHSICT?

2. VYkaxnuTe 3HAYCHUE KBAHTOBBIX YHUCEIT JJISI BHEITHUX AJICKTPOHOB B aTOMaXx 3JIEMEHTOB C
nopsiAKoBeIM HOMepoMm 11, 14, 20, 23, 33.

3. Harmmiure snektpoHHo-Tpaduueckue Gopmysr: Pd, Zr?, S72,



4, Ha ocHOoBaHuM yueHUs 0 CTpOEHUH aToMa OOBSCHUTE, TOYEMY YHEPTreTUUECKHUM S-
[0/{yPOBEHb BKJIFOYACT OJHY OpOHUTAIIb, P-IOJYPOBEHD - TpH, d-1101ypOBEHb - IATH 1 f-
MOAYPOBEHB - CEMb. YKaXUTE MaX YUCIIO AIEKTPOHOB HA ATUX MOTYPOBHSX.

5. Yemy paBHa ae0poitsieBCcKas JJIMHA BOJHBI 3JIEKTPOHA, IBUXKYIIETOCS CO CKOPOCTHIO: @)
6-10° m/c; 6) 2187 km/c?

6. DHeprusi MOHU3AIUU MIPH TIOCIISIOBATEIIHHOM OTPBIBE 3JIEKTPOHA OT aroMoB M(Q cocras-
nset: E1=733, E;=1447 u E3=7718 x)/mMonb. Uem 00bICHUTH pe3koe Bo3pacTanue Ez?

7. Kakyro cTpykTypy n0KeH uMeTh BOCbMOM nepuo1? [IoBTOpSIET Ji OH MOJTHOCTHIO
cenpMoit nepuo?

Tema: «XumMuueckasi CBA3b»
Bapuant Nel

1. UeM 0OBICHHTL HEBO3MOXKHOCTEL 0OpazoBanusa 100% MOHHOM CBA3H U YEMY IIPHUMEPHO
Yy
PpaBHa O0Ji1 KOBAJICHTHOCTU B Han0o0Jiee NOHHBIX 61/1Hapme COCIII/IHGHI/ISIX?

2. Y cTaHOBHTE IPOCTPAHCTBEHHYIO CTPYKTYPY CIEIYIOIINX MOJIEKYJI U HOHOB, OIIPEICITHB
opOuTAK IIEHTpaTbHOTO aToMa U ux tun ruopuausanuu: NF3, NO,', PHj3, PO43'.

3. Kak no/mKHbBI MEHSTHCS 3HaYeHHE MOMEHTOB JTUIIOJIeH MoJieky.1 B psay: a) CIF-BrF-1F; 6)
NH3-PH3-AsH3?

4. [TonsipuzyemocTh Kakoro u3 HOHOB Ooubine: F umm Br, S% i Te?, CI wmm I'? O6wsic-
HUTE IPUYHHY.

5. T s NaF=997°C, MgF,=1398°C, AlF;=1040°C, SiF,=-90°C, PF5=-94°C, SFs=-56°C.
OOBsACHUTH HAOTIOAaEMYTO 3aBUCUMOCTh. OOBSICHUTE pe3koe pasiauuune Trut. AlF; u SiFy
CUHMTAsl, YTO TOJIIPHOCTH CBS3H paBHOMEpHO yMmeHbInaercst oT NaF k SFe.

6. UeM 00BSCHUTH 3HAUYUTENBHO OoJiee Bhicokue T u Tk. BOJAbI U IIaBUKOBOM KHUCIIOTHI
M0 CPAaBHCHUIO C TEMH, KOTOPBIC JOJPKHBI COOTBETCTBOBATH UX MOJIAPHBIM Maccam?

7. DNEeKTpUUECKUt MOMEHT AMIOJIS MOJIeKyibl HyS paBen

0,31-10'29KJ1-M, a HgSe-0,0S-O'ngn-M. Omnpenenure, Kak OTHOCSATCS ATUHBI AUMOJIEH 00enx
MOJIEKYII.

Bapuant Ne2

1. [ToueMy npu HaJIMYMK OJHOMN CBS3H MEXAY aTOMaMHU OHA MOKET OBITh TOJIBKO O-
cBs3b1o? [Ipu kakux ycnoBusix oOpazyercst m- 1 0-CBSI3U?

2. Ckounbko cBsizeit y atoma cepol B Mojiekyiie SO,Cly, y yriepona B mosekyiae COCl,; kak
3TO COTJIACYETCs C TUIOM FHOpUAM3AIHK?

3. Kakas momnekyna MosxeT cymectBoBath u nmouemy? ClF3, FCls, Brls, 1Brs.



4, Kaxk n3mensiercs mossipusyroiiee 1eicTBHEe HOHOB S-3JIEMEHTOB BTOPOH rpytiibl o M(
Ba 1 moueMy 3T0 NpUBOAUT K MOBBIIICHUIO TEPMUYECKOIN YCTOHUYMBOCTH MX KapOOHATOB B TOU
e M0CJIEe10BAaTEIbHOCTH?

5. Tx. HF=293K, HCI=188K, HBr=206K, HI=238K. O0bsicHiTe MPUUNHBI U3MCHEHHUS ITOM
BEJIUYUHEL.

6. Kakoe coenunenue 6omee repmuuecku yecroiiunbo? PhCO;z mmun CaCOg; PbCly nim
PbBI’4.
7. Paccunraiite a¢pextuBHbIN paanyc noHa Na B kpucramie NaF, eciu koHcTaHTa pemier-

KM ero paBHa 2,31 1070y, panuyc uona F paBeH 1,33-10% m.

Tema: «Havana xumuyeckoii TepmoauHaMuKku. KuHeTuka u MeXaHU3M XMMHYECKHX
peakuuiin

Bapuant Nel
1. JluxpoMaTt aMMOHUS IIPY HATPEBAHUH PA3JIaracTcs M0 peaklyu:
(N H4)2CI’207(T)=N2T(I‘) + 4H20(F) +Cr203(T) AH® x p =-503 xx

CKOJIBKO OHEPIYU BBIACIINIIOCH IIPH PA3JIOKCHUN HeKOTOpOﬁ nopuun JuxpomMara aMmo-
HUs, €CJIM MacCa TBEPAOIro 0OCTaTKka Ha 10T MeHBIIIE MacChI HCXOAHOT'O BEUICCTBA.

2. Ontanenus oopazosanus HoO(T) U3 mpocTsIX BemiecTB paBHa - 136,1 kJ[x/mMonb, 3H-
TaJBINS TUCCOIHUAIIMU Ta3000pa3HBIX BOIOPO/Ia U KUCIOPOa COOTBETCTBEHHO paBHHI 432, 490
kJ>x/mMonb. Beraucnure snepruto csizu O-H B mepokcuie Boiopoa, MpuHsB dHEpruto cBsizu O-
O pasnoii - 138,07 kJ>x/MOb.

3. Omnpenemure AH®98 1 AU cuctemsr: 4NH3(r) + 302(r) = 2N2(r) + 6H,0(k)

4. ITpu Temneparype 100°C ckopocTb 0/1HOM peakuuu B 2 paza 60ble CKOPOCTH BTOPOH.
TemneparypHbiit K03()PULIMEHT CKOPOCTHU MEPBON PeakLUu paBeH - 2, BTopol - 4. [Ipu kakoi
TEMIIEPATYPE CKOPOCTH 00EUX PEAKIMil BBIpaBHUBAIOTCS?

5. Kak u3MeHuTCs 1aBieHue B CUCTEME MepBoHavaibHO coaepxkamieit HBr u Oy, ecnu k Mo-
MeHTY HacTyruieHus paBHoBecus: 4HBr(r) + Oy(r) = 2H,0(r) + 2Bry(r)  mpopearuposaiio 10%
MCXOJIHOTO KOJTMYECTBA KUCTIOPOa, a paBHOBECHbIE KOHIIeHTpaluu [HBr]=0,6 Momb/m;
[0,]=0,36 momb/1?

6. Bo ckonbko pa3 crefyer yBeIuYUTh KOHLIEHTPAIMIO BellecTBa By B cucreme:
2A;( 1) + Ba(r) = 2A,B(1)

YroObl P yMEHBIIEHUU KOHIIEHTpAIUK BemecTBa Ay B 4 pa3a CKOpOCTh IPSIMOM peak-
LIUY HE U3MEHUIIACH?

7. Hns nekotopoit peakiun AG°>0. Kakue u3 npuBeI€HHBIX YTBEPKACHUN MPABUIIbHBI:

a) K >1; 0) k<1; B) B paBHOBECHOI cMecH MPpeoOIagatoT MPOAYKTHI PEaKIUU; T') B
PaBHOBECHOM CMeCH Mpeo0IagaroT UCXOIHbIC BEIIecTBa?



Bapuant Ne2

1. [Tpu BoccTanoBnennu 80T okcuaa xene3a(3) amroMuareM Beiieautcs 426,3 kJx Tera.
[Ipu cropanuu 5,4 r MeTaJIMUECKOTO amoMuHus BeaeauTcs 167,3 k[ teria. Ha ocHoBanuu
3THX JTAaHHBIX, UCIIOJIB3Ys 3aKOH [ 'ecca, BEIYMCIUTE SHEpreTnyeckuid a3 Qext mpu oOpasoanuu 1
MOJIb OKcHa xkemne3a(3).

2. AH® 65, MgO(x) 1 CO»(r) coorBeTcTBEHHO paBHa- 601,8 u -393,5 x/lx/Mounb. Temnora
paznoxenus MgCoz xa MgO u CO, IH=100,7 xJI>x/mMonb. Vicrionb3ys 3TH NaHHBIC, HAlAUTE
terioty oopaszoBanust MgCO; 13 371eMEeHTOB.

4. Borurciauts TemmneparypHbli Ko3GOUIIMEHT CKOPOCTH PEAKIMH, €CITH KOHCTaHTa CKOPO-
cru ee pu 100°C cocrasisier 6:107, a mpu 150°C -7,2:1072

5. Jli1s Toro uyToObI yBenuuuTh B 216 1 256 pa3 ckopocTs peakuuu cuaTe3a NHs, Bo ckoib-
KO pa3 HaJl0 MOBBICUTH B MIEPBOM CiTydae KoHLeHTpauuo Ha, a Bo Bropom naBnenue? Kak
M3MEHHUTCS CKOPOCTh peaklivy IpU yBeJInyeHUH faBienus B10 paz?

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

Haxonutcs B paBHOBecHH. YKa3aTh: a) Kak U3MeHUTCS coaepkanue CO B cucreme npu
NoBbIIICHUH t ¥ Tpy Hen3MeHHOM AaBieHuu? C yBenn4eHUueM JaBJIeHus IPU HEU3MeH-
HOH Temneparype? 0) MI3MeHHUTCs U K P IIPY MOBBIIIEHHH OOIIEro JaBICHUS H HEH3-
meHHoM t? [1pu yBenuuenuu t? Ilpu BBeieHNM B cucteMy Kataiauzatopa? OTBeT 060CHO-
BaTh.

7. Xumugeckoe paBHoBecue peakiuu A(r) + B(r) = C(r) + (1)

Y CcTaHOBUTH MPH CAEAYIOUINX KOHIEHTpausax: (A) = 6Mounb/1, (B) = 2mons/m, (C) =
4monb/n, (1) = 3monb/n. B paBHOBecHYI0 cuctemy 100aBuin 4 Mouib/1 Beecta B. Brl-
YHUCIUTh HOBbIE PABHOBECHBIE KOHIICHTPAIIUK BEILECTB.

Tema: «PacTrBopbI»
Bapuant Nel

1. PactBop comepxkut 0,1moms CaCl, u 0,1mom6 AICI; B 21 pactBopa. Kakosa momsipHas
koHmentparus nona Cl” B pacrBope?

2. pH 1-10 H pactBopa ci1aGoro 0HOKHCIOTHOTO OCHOBAHHS paBeH 9. BErauciuTe KOH-
CTaHTY JUCCOIHAIIUN OCHOBAHWS.

3. VYka3arb, He IPOU3BO/S BBIUNCICHUN, B KAKOM U3 PACTBOPOB JBYX COJIEM paBHOW KOH-
neHTpauuu pH 6omnpiie nian menbie. OTBeT 000CHYHTE UCXO/S U3 3aKOHOMEPHOCTH U3MEHEHUS
KHCJIOTHO-OCHOBHBIX CBOMCTB 2tekTposnToB: KySe n K, Te; NasPO4 u NagHPO,.

4, Haitaure crenens ruaponausa cojieid u 3HadeHne pH i1 ux pacTBOpoB KOHIEHTPALIMHI

0.1moms/i: NH4Br, KCIO, HCOONa.



5. ITPAQ,Cr,07 , npu 25°C paBHo 2107 . Brimagaer mu ocamox AgoCr,O7 mpu cMenmmBanumu
paBHBIX 00BeMOB 0,051 pactBopoB AGNO3 u K,Cr,07? Crenenp qucconuanuy 3THX
ANEeKTPOIUTOB paBHa 90%.

6. Boruncnuts a u (H+) B 0,3M pacTtBOpe yKCYCHON KMCIOTHI (K=1,8-10"). Kakwue 3HauCHHs
OPUMYT 3TU BEJIMYHMHBI 1Tociie fobasienus Kk 11 pacrBopa kucnotsl 0,2mons CH3COONa?
Koadpunment akrusroctu nonos f(CH3;COO") =0,7.

7. Cpasuutb pactBopumoctb POCl, u Pbly, Be(OH), u Ca(OH),. OtBeT 060CHYITE HCXOIs
U3 NOJISIPU3AIMOHHBIX MTPEICTABICHHH.

Bapuant Ne2

1. PactBop comepxkut 0,1moms - sxBuBanentoB (NH4)3PO4 B 200Mi pactBopa. Kakosa mo-
nspHas KoHnenTparus nonos NH;" B pactope?

2. Brruucnure pH 0,001H pactBopa CEpHOM KUCIOTHI.

3. VYKka3arb, He IPOU3BO/S BBIUMCICHUN, B KAKOM U3 PACTBOPOB JBYX COJIEM paBHOW KOH-
neHTpauuu pH 6omnpine uian menbine. OTBeT 000CHYHTE UCXOS U3 3aKOHOMEPHOCTH U3MEHEHUS
KHCJIOTHO-OCHOBHBIX CBOMCTB 2j1ekTpoautoB: NaHCO3; u Na,ClO3; NaClos 1 NaClO.

4. Kakue BennuuHbI ABJISIOTCS KOJTUYECTBEHHON XapaKTEPUCTUKOM MTPOLECCA AIEKTPOIIHU -
TUYeCKOU qucconunanuu? Jlaiire ux onpenenenue. Kakyro U3 HuUX v noyemMy Ha3plBarOT
MOCTOSIHHOM BEJTMYMHOM?

5. Hatigure crenens ruaposmsa NalOz u NalO B pactBopax konmnentparuu 0,1 Mo/, 13
MOJTyYEHHBIX JAHHBIX CAeNaiiTe BBIBOJA O CPABHUTEIHHON CUIJIE KHCIIOT, 00pa30BaBIINX ATH COJIH.
Kn(HIO3)=1.6-10" ; Kn(HIO)=2.3-10"",

6. Beimagaer nmu BaSO,4 npu 1o0aBineHuu pacTBopa cepHOM KUCIOTHI 00beMoM 100mi1 mpu
koHuenTpanun 0,2Moub/11. K pactBopy BaCl, Toro sxe o0bema, eciu MosipHast KOHIICHTPALUsI
HKBUBAJIEHTA 3TOr0 pacTBopa paBHa 0,2mMo1b/11.? Byaer nu 1o6aBieHHOE KOJIMYECTBO CEPHON
KHCJIOTBI SKBUBAJIEHTHBIM WM N30BITOUHBIM?

7. Cxombko Momms NH,Cl crenryer mo6asuts k 11 0,1M pactBopa NH;OH(K=1,8-10"°) st
TOro, 4T00BI KOHIIEHTpauus HoHOB OH™ cTana yucnenHo pasHa Ka? Ycnosao npumem
f(NH;")=1.

Tema: «OKHCINTEIbHO-BOCCTAHOBUTEIbHDbIE PC€AKIIUH U IJICKTPOXHUMHUYECCKHUE NPO-
HeCChb»

Bapuant Nel

1. 3aKOHUYUTH COCTABJICHHE YPaBHEHUS PEaKU U MoA00paTh KodhHUIUEHTH IPOCTEHIINM
cnocobom: SO,+H3AsO4+H,0—H3ASO3+...

2. Hanummure ypaBHEHUs peakyii ¥ o100path K0d(p(UIHEHTEI 3JIEKTPOHHO-HOHHBIM Me-
TOJIOM: MnSO4+(NH4)ZSZOg+HzO—>HMnO4+...; H,0,+CaOCl—



3. COCTaBHTb B MOJICKYJISPHOMH (opme ypasHenue peakuun: [Fe(CN)s]*
+H,0,—[Fe(CN)6]*+0,

4. YeMy paBHa MOJISIpHAsI Macca SKBUBAJIICHTA ITEPMaHTaHaTa KaJlusl KaK OKHCITUTEIS, €CITN
3TO BEIIECTBO B IIPOIECCE PEaKIIMK BOCCTaHABIIUBAETCS: a) 10 cyhbdara mapranna (II) 6) no
JTUOKCHIa MapraHiia B) 10 Manranara kanus KoMnO,4?

. NIET U pabOTaTh rajiIbBAHMYECKUI DJIEMEHT, COCTOSAIIEN U3 BOJTOPOIHEIX DJIEKTPOIOB
5 b o e , e e ,
norpy;xenusix B 1 u 0,11 pacrBopsl KOH nipu 25°C, ecin kaxyias crenesb JUCCOIMAIMN
pactBopoB KOH cootBercTBenHO paBHbl 77 1 91%7?

6. T"anpBaHWuYeCKU DJIEMEHT
(-)2Cr/2Cr3+ | H,S04 | (Pb) 3Ho/6H" (+)

o0pa3oBaBIIIeiics IPU KOPPO3HH XPOMa, OMASHHOTO CO CBUHIIOM, JIa€T TOK CUJION 6A.
Kakas macca xpoma OKHCIUTCS U CKOJIBKO JTUTPOB BOJIOPO/A BBIAETUTCS 32 55¢ paboThI
3TOTO 37eMeHTa’?

7. Menanblit KyTOHOMETpP COEAMHEH MOCIEA0BATEIbHO C NIEKTPOIU3EPOM, B KOTOPOM UJIET
anexTponu3 BogHoro pactBopa AGNO3 Ha yroibHBIX 3JEKTpoJax (IaiTe MOJHYI0 CXeMY
nporeccos, mpoucxoasamx npu sekrponuze AGNOs3). Ha kaTone B KyTOHOMETpE BBIIEIUIIOCH
192r menu, a B anextponusepe 450r cepedpa. OnpenenuTe BHIXO IO TOKY B AJIEKTPOJIHU3EPE.
Kakoii 00beM 3afiMeT BBIIETUBIIHIACS KUCIOPOI, ECIIH 5TOT 00beM uzmepuTts ipu 10°C u
nasiennu 9730311a?

Bapuant Ne2

1. 3aKOHYHUTH COCTABJICHUE YPABHEHUS PEAKIIUH U TT0100paTh KOAPPUITUEHTHI POCTEUIIIAM
criocooom: HySO4+KI+KCIO;—KCl+1s...

2. Hanummre ypaBHeHus peakiuii u mogoopats KO3QPHUIIMEHTHI 2IEKTPOHHO-HOHHBIM Me-
togoM: HySO4+H,S+KMNnO4—S+...; HNOs+FeS,—

3. CoctaBuTh B MOJIEKYJISIpHOHM (opme ypaBHeHHE peakiun: NoHa+1,— N+l

4, Kakyro maccy aimoMuHAS MOKHO OKHCIUTE ¢ omoiisio 0,11 0,250 K,Cr,07 o peakiuu
A|+KszzO7+HzSO4—>A12(SO4)3+Cr2(804)3+KzSO4+H20.

5. DJIC ranbBannveckoii memu (-)Ag/AgNO3 0,0058 /a=98% | | Ag/x
1/0=85%/AgNO3(+)=0,085B. OmnpeaennuTte KOHICHTPAIIUIO JIEKTPOIUTA IPH MOJIOKUTEITHHOM
AIIEKTPOJE, ecIi KO UIIMEHTHI aKTUBHOCTH HOHA cepedpa B pactBopax AgNO; pu
OTPHULIATENIEHOM U TOJIOXKHUTENILHOM 371eKTpojie paBHbl 0,945 u 0,750.

6. [Ipu paboTe raabBaHUYECKOTO JIEMEHTA
(-) 4A1/4A1 | H20, Oz | (Cr) 120H/6H>0, 30; (+)

00pa30BaBIIETOCs MPU KOPPO3UH ATFOMUHUS, KOTOPBI HAXOAUTCSA B KOHTAKTE C XPOMOM,
3a 1mMuH 20c¢ ero paboThl Ha XpOMOBOM KaToje BocctaHoBuiochk 0,034 kuciaopoaa.



Onpez[eJmTe, HACKOJIbKO YMCHBIINJIACH ITPU 3TOM MacCa aJIIOMHHHUECBOTO 3JICKTPOAa U
4YCMYy paBHa CuJia TOKa, MPOTCKUICTO 110 BHEIIHEH 1IEIH TaJIbBAaHUYECKOTO AJICMEHTA.

7. Uepes cepeOpsaHBIN KyJIOHOMETP MPONYCKAIH TOK B TEUCHUE 34. AMIIEPMETP MOKa3bIBa
cuty Toka paBHy0 0,9A. Haliti % morpenrHocTy, 1aBaeMblil aMIIepMETPOM, €CITH 32 3TO BpeMs
B KyJIOHOMETpE Ha KaToze Bblienuiaocsk 12,32r cepedpa.

Tema: «CTpoeHHe U CBOMCTBA KOMIUIEKCHBIX CO€TUHEHUi
BapuanT Nel

1. HasBatp komiuiekcubie coequaenus: Ba[Cu(C,04)], [Co(NH3).(en)(Cly)]ClI,
[PtCI;][AuCly].

2. Hammucates Gpopmynsr: a) rerpaitogqonanat(lll) naaus™); 6) xmopua OpoMaTeTpaaMMu-
HakBaxpoma(lll); B) TpraMMUHXJIOPOIUHUTPOKOOAIIBT.

3. MoskHo 1 ocaauts uonsl Ni>+ u3 pacteopa Ko[Ni(CN)4] o6bemom 11 u C=0,1
Moutb/TuTp, coneprkartero 0,2 mons KCN(a=80%), ecim noGasuts 10™mous cyaspuna
amMonus? IIpu Kakoi MT KOHIIEHTPAILUH CY/Ib(HIa aMMOHHUS HAYHET BBIMAIaTh 0CaI0K?
(ITP(NiS)=2-10"%).

4, OmnpeenuTe THIT THOPUIU3AIKHI B CIIEAYIONMX KOMIUIEKCAX, a TaK e H300pa3uTe ux
reomerpuueckyto popmyiy: [AuCly] ; [PtCly]" .Uemy paBHBI X MATHUTHBIE MOMEHTBI?

5. JI1st ocaXkICHHsI XJIOPUI-HOHOB, COCTABJISIOIINX BHEIIHIOK c(hepy KOMITIIEKCHOTO CO-
enunenus, u3 100ma 0,02m pactBopa coenunenust CrCls-5H,0 motpeboBanocs 20Mi

0,2m pactBopa AgNOs;. ITo pe3ymbraTam 3TOTO OIBITa COCTABHTE KOOPIUHAITHOHHYIO (OPMYITY
COCJTMHEHUS ¥ Ha30BHTE €TO.

+
6. C aurangamMu ci1aboro WIM CHILHOTO Mojsa KoMiniekcsl Co 3 IBIAIOTCS CHUTBLHBIME

2+ .
OKHUCIIUTEISIMH, a KOMIUTEKChl CO”" MPOSBISIOT BOCCTAHOBUTENbHBIE cBOMCcTBa? Kak 71O
oo0wsacuser TKIT?

Bapuant Ne2
1. HasBatb komiuiekcublie coequnenus: Na[Zn(OH),], [Ni(H20)6](NO3)2, [Co(En)s(NO3)s].

2. Hanucats popmynsl: a) ammunanentauuanodeppat(ll) mvarpus; 6) quruapokcorerpa-
xyioporaruHat (IV) ammonus.

3. K 0,2m NiSO,4 no6aBunu paBHbIit 00beM 2M NH3, BEIUHCIHTE [Ni]2+, €CIIM CUUTATH YTO B
pactBope obpasyercst kommiexchbiit moH [Ni(NH3)e]*+.

4- . 4-
4. B xommutekcax [CO(NO2)g]™ u [Ni(CNS)g]™ muranas 0071a1al0T CUIILHBIM MTOJIEM.
CocTaBbTe SHEPTETHIECKYIO CXeMy oOpa3oBaHus cBs3elt (MeTon BC) B 3THX KOMIUIEKCaxX
YKQ)KUTE MarHUTHBIE CBOWCTBA KOMIUIEKCOB.

5. Onpenenute koopauHanmonHoe ucio (x): [Fe'Fx] *?; [Fe''Clx] ™2,



6. Kaxkas snextponHas KoHGUTypanus, d® umm d7, nmaer Oonblree 3HaueHue Ecym s
OKTaBI[pI/I‘-IeCKI/IX BBICOKOCIIMHOBBIX U HU3KOCIIMHOBBIX KOMHHCKCOB?

Kpumepuu oyenku omeema cmyoenma npu 6b1n0JHeHUU KOHMPOIbHOU padomaul

Onenka TpeGoBanusi K 3HAHUAM

OTIIMYHO IIPUBEACHBI [OJHBIE [PABUIbHBIE PELICHUS, OTBETHl I'PAMOTHO
apryMeHTHPOBAHBI

XOPOLIO JIOIYILIEHbl HE3HAUUTENbHbIE NOIPEIIHOCTH MIPU OTBETAaX Ha BOIPOCHI,

apryMeHTanus Obljia He TOJTHOM

YAOBJICTBOPUTCIBHO B otBeTax Ha HCEKOTOPLIC BOIIPOCHI NOIIYIICHBI I‘p}I6BIC OH_II/I6KI/I, 4aCTb
BBIBOZOB HC apryMCHTHPOBAaHA WX apTYMCHTHUPOBAaHAa HCIIPABUIIBHO

HeynoBieTBoputenbHO | OTtBeTthl Ha 50 m Oosiee % BOMPOCOB OIMMOOYHBI, OOJBITHHCTBO
BBIBOJIOB HE apryMEHTHUPOBAHbI MJIM apTyMEHTHPOBAHbBI HEMIPABUIHHO

Ilpumepnvie 6apuanmol mecmoswvix 3a0aHUll
Tema: «OCHOBHBIC KJIACCHI HEOPTAHHUYECKUX COCUHEHUID)
Bapuant Nel

1. ®opmyna kpucrautoruapara cyibdaTa HaTpHsi, Macca KOTOPOTo IPH 00€3BOKMBAHHU
yMeHbImiIach Ha 47%

1) Na;SOs * 2H,0  2) Na,SO4 * 7TH,0
3) Na,SO4 * sH,0 4) Na,SO,4 * 6H,0

2. KapOonar xanus pearspyeT B pacTBOpe ¢ BemecTBaMu Habopa
1) COy, SOy, H3PO,  2) CO, KOH, HC1
3) BaC1,, HNO3, Rb,SO,  4) KHSO4, NaOH, SO3
3. OmHOBpEeMEHHO HE MOTYT HaXOJHUTCS B PAaCTBOPE BellecTBa Habopa
1)Na,SO4 u HC1 2) NaOH u H,SO4
3) NaClu H,SO;,  4) NaOH u K;SO,4
4. OnIHOBPEMEHHO B pacTBOPE MOT'YT HaXOJUTCSI HOHBI

1) Ni®*, K*, SO.%, I 2) Pb?*, S%, CH3COO0; Ba**
3)NH,*, PO, Ca% F  4) A1* Fe*", COs”, Br




1)
2)
3)
4)

8.

Y CcTaHOBUTE COOTBETCTBHE MCKAY BCIICCTBOM U CBOMCTBaAMH

1: a3oTHas kuciaoTa A: B3aMMOJEUCTBUE C COISIMU MEJIU C 00pa30BaHUEM OCaIKa

2: ruapokcu Hatpus b: B3aumozeiicTBre ¢ consiMu 6apusi ¢ 00pa3oBaHUEM OCaIKa

3: consHas kucnora B: B3aumopelcTBHE ¢ cepoil Ipu HarpeBaHUU

4: cynbdat amroMUHUS I': B3auMoielicTBHE C IIMHKOM C 00pa30BaHUEM BOJOPOIa

KosimdyecTBo BO3MOKHBIX colieit oOpa3zoBannbix H3S04 u Al(OH)
14 2)1 3) 2 4) 3 5)5

Bapuant Ne 2

['uapu oTHOBAJICHTHOTO MeTallia coaepxut 12,5% Bomoposa 1mo macce.
1) cepebpo  2) HaTpuit 3) nutuit 4)3010TO

Jmokcua yriiepoja MOKET pearnpoBaTh ¢ BEIIeCTBaMH Habopa

1) CaO, (NH,4),C03; pactBop, HNO3; 2) Na,CO3 pactBop, Mg, C (kokc)
3) KOH, H,SOy, pactop BaCl, 4) CuS04, NH3, NaOH
OHOBpPEMEHHO HE MOTYT HaXOJUTCS B PaCTBOPE BellecTBa Habopa

1) BaCl, u NaNO;  2) BaCl, u NaBr

3) Ba(N03)2 u Kl 4) Ba(N03)2 u HySO4

Kuciyro cosib MOKHO TIOJTYYHTh B BOJHOW CpPEIe TPU B3aUMOICHCTBUU
1) LiOH u HBr 2)CsOH u P,05

OMHOBpPEMEHHO B paCTBOPE MOTYT HaXOJIUTCSI HOHBI

1) Ba**, Na*, F, CO*

2) Ag*, Ca**, Br, NOs
3)Zn** ,NH,", OH , I
4) Cu®*, A", CI', SO~

Y CcTaHOBUTH COOTBETCTBUE MCKAY BCIICCTBOM U CII0COOOM ero pacno3HaHusA:

l: yrnekucaslii Ta3  A: BO3TOpaHHE TIICIOIIEN JTyYHHbI

aMMMaK b: Bo3ropanue ¢ xapakTepHbIM 3ByKOM

KHCIIOpOJL B: nomyTHEHNE N3BECTKOBOM BOJIBI

BOJIOPOJ I': n3MeHeHne OKpacKu BIAKHON MHIUKATOPHON OyMakKH

Y CTaHOBUTH COOTBETCTBHE MCXKAY BCUICCTBOM U CBOMCTBAMHM:

1) a3oTHas KUcIOTa A: B3aMOJIeICTBHE C COJIIMU MeIU ¢ 00pa30BaHHEM
ocajJka

2) Tuapokcua Hatpus —b: B3auMojeilcTBHE ¢ consiMu Oapus ¢ 00pa3oBaHHEM
ocajJka

3) cossiHas KMCI0Ta B: B3aumojelicTBHE € cepoil IIPU HarpeBaHUU

4) cynsdat agroMuHAS [ B3aUMOJICHCTBHE C IMHKOM ¢ 00pa30BaHHEM BOIOPO/Ia

B pe3ynbrare cnenyromux npeBpaiieHui



Si02+C Ca HCl 02 Ca3(P04)2
Ca3(PO4)2 Xl Xz X3 X4

Xs
o0pasyeTcsi KOHCUHBIN MPOAYKT Xs

1) Ca(HPO4), 2) CaHPO, 3) CaHPO,*2H,0 4) Ca,P,07

Tema: «Crtpoenue aroma. Ilepuoamuyeckuidi 3aKOH MW TEPUOAMYECKAs] CHCTeMA
xumudeckux 3jeMmenToB JI.A. MenjaeieeBa»

Bapuant Ne 1

1.

10.

N30371eKTPOHHBIC aTOMBI U HOHBI

1) Fe**, Co®* 2) Co, Ni** 3) Fe**, Fe**  4) Co*, Mn
DneKTpoHHAasE eMKOCTh  -1moxypoBHs

1)14 2)6 3)18 4)10

DHeprus CpoACTBa K ANEKTPOHY B IEPUOC

1) He u3meHsieTcss  2) yMEHbIIAETCs
3) yBenuuuBaetcs  4) OCTAIOTCS MOCTOSHHOM

Pa3pemennsiit HaOOp KBaHTOBBIX YKCEN 3JIEKTPOHA

Hn=3,1=00m=12)n=2,1=1,m=0
3In=3,1=2,m=-1 4)n=3,1=2,m=3

Hanmensmmil pagnyc UMeeT HOH
1) Cs 2) Ba** 3) Te*4) I

Mozens atroma, co3nanHas O.Pezepdopriom HazbIBaeTcs

Yucno ypoBHEN y aToMa ONpeensieTcs KBAHTOBBIM YHCJIIOM

OHeprus OTpbIBa MNIEKTPOHA OT aTOMA HA3bIBAECTCS YHEPTUEH

Ecnu anexTpoH nenaet BEIOOp Mexxay 4d 1 5 S aTOMHOM OpOHUTANIBIO, TO ATOM COJEPIKUT
-3JIEKTPOHOB

Y CcTaHOBUTH COOTBETCTBHE MCKAY 2JICKTPOHHBIMU KOH(I)I/II“ypaI_II/IHMI/I U XUMHNYCCKHUMU
qaCcTHIIaMHU

1: 1s%25%2p°®3s%3p*  A: Na'
2: 1s%25%2p®3s%3p°  B: N
3: 1s%25°2p° B: §%°
4: 1s%25°2p° I: Al



11.

Pacnonoxute B MpaBUIIBHOM MOCIEI0BATEIIBHOCTH 3aII0JHEHHS SJHEPTETHYECKUX
IIOAYPOBHEN B aTOMax

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

Bapuant Ne 2

1.

10.

M30351eKTPOHHBIE AaTOMBI U HOHBI

1) Fe®*, Co** 2) Co, Ni**  3) Fe**, Fe** 4) Co*, Mn
Habop kBanToBbIX yricen N = 3, | =1, s=+1/2 umeer
1)Si 2)Al 3)ClI 4)S 5)P

OMHAKOBOE KOJIMYECTBO AJIEKTPOHOB Y HOHOB

1) Ba?*, Mg?*, Cd®*  2) Ba%+, I, Te*  3)Hg®,I,Sn  4) I, Cd**, Sn**
DNEeKTPOHHAsk EMKOCTb (J -IOAYPOBHS

16 2)14 3)10 4)18

DHeprusi HOHU3ALUU B TPYIIIE

1) He u3MeHsieTCsl  2) YBEIHYUBACTCSI

3) yMeHbImaeTcst 4) ocTaroTCs MOCTOSTHHOM
AToMHBIE OpOHTaNK Aaf0T cymmy N+ =9

1) 6f, 7d,8p 2)5f, 7p, 8s 3) 4f,5d, 6p 4) 4d, 5p, 65

Yucao HECITAapCHHBIX 3JICKTPOHOB B aTOME XpOMa B HGB036y)K)IeHHOM COCTOSAHHUH

Oueprus nonuszaiuu aroma Ca (3B): 11 = 6,113; I, = 11,871; I3 =51, 21. TpeThs sHEprUs
MOHM3AIH PE3KO BO3pACcTaeT U3-3a OTPhIBA AIIEKTPOHA

9.Yucno opOutaineii y aToma onpeensercs KBaHTOBBIM YHCIIOM

VY CTaHOBUTH COOTBETCTBUE MEX]Y 3JIEKTPOHHBIMH KOH(DUTYpAITUAIMU U XUMHUYECKUMHU
YaCTULIAMH

1) 15%25°2p°3s23p®4s%3d>  A: F
2) 15°25%2p°3s?3p®4s'3d®  B: C
3) 1s%2s%2p° B: Fe*®
4) 1s%25%2p? I: Cr



Tema: «XuMuueckasi CBA3b)»
Bapuant Ne 1

1. B psaay Bogopoanbix coenuHennit 3nemMenToB VI A rpynmsr: H,O — HpS- HpSe
MOJISIPHOCTH CBsizu D — H:

1) yBenuuuBaercs
2) He U3MEHSETCS
3) ymeHbIaeTcs
4) cHavajga yMEHbIIACTCS, IOTOM YBEIUYHNBACTCS

2. TonbKO KOBAJICHTHAS CBSI3b UMEET MECTO B COCITUHEHHUHU C POPMYIION
1) Ba(OH), 2) NH;NO3 3) H,SO,4 4) Li,CO4
3. Atom yrieponia B BO30YKICHHOM COCTOSTHUHM 00pa3yerT:

1) yeThIpe KOBAJICHTHBIE CBSI3H, 3@ CYET YEThIPEX HECHIAPCHHBIX IEKTPOHOB

2) TpH CBS3H, 3a CYET JABYX HECHAPEHHBIX JICKTPOHOB U HEMOACICHHON SJICKTPOHHOMN
apbl

3) HU OJHOM, aTOM yrJIepoja B HEBO30YKICHHOM COCTOSIHMHM XUMUYECKHUX CBSI3CH HE
obpazyer

4) 1Be CBSI3M, 3a CUCT JIBYX HECHAPCHHBIX JIEKTPOHOB

4. BemecTBo, KOTOpOE HE MOTYT 00pPa30BBIBATH BOJOPOIHYIO CBSI3h
1) H,0 2) HF 3)HN3 4) HI

5. sp3 TUOpUAM3AIIHS PeaTn3yeTcsl TOTHOCTHIO
1) SO, 2) CHy 3) SO3 4) C1O0°

6. YCTaHOBUTH COOTBETCTBHE MCKAY (I)I/I3I/I‘IGCKI/IMI/I CBOMCTBaMHM U THUIIAMH
KPUCTAIIIMYCCKUX PCIICTOK:

1: KOBKOCTH

2: HU3Kas Temrneparypa KUIeHHs

3: BBICOKAsI TBEPJIOCTh

4: snekTpuyeckasl IpoBOJIMMOCTh PacTBOpa
A: atomHas

b: metannudueckas

B: nonnasa

I': monexynsapHas

7. YCTaHOBHUTH COOTBETCTBUE MEXIY THOPUIN3AMEH U MOJIEKYJION MIJIM YaCTUIICH

1) sp A: BeCl,
2) sp? B: COs*
3) sp® B: NF;

4) spd I': PFs



I[: PFs
E: XeFg

Bapuant Ne 2

1. BemecTBO ¢ HOHHO# CBSA3BIO UMEET HOPMYITy

1)KBr 2)SO;  3)CH,

4) HC1

2. AToMHasi KpUCTaJUIMUeCcKas peleTka xapakTepHa JJis

1) amoMuHMs 1 KapOuaa KpeMHUS

2) cepsl U Hoaa

3) okcuaa KpeMHUS U XJIOpHIa Kaaus

4) anmasa u 6bopa
3.

1)SO, 2)SO; 3)CHs 4)CIO

2
Sp” rubpuau3anus peaanu3yeTcsi MOJIHOCTHIO

5) CIO;

4. YcTaHOBHUTH COOTBETCTBHUE MCKAY BCIICCTBAMU U BUAAMU XHUMHYECKOH CBSI3HM B HUX |

BOJIb(pam

anMas

amMHaKk
MOBapeHHas CoJb

A KOBaJICHTHAs TOJISIpHAs aMas

b: koBaneHTHas HENOJIApHAs aMMHAK
B: Metannuueckas

I': nonnas

5. VYcTaHOBHTH COOTBETCTBHE MCKAY BCUICCTBAMU U THIIAMU KPHUCTAJNIMYCCKUX PCIICTOK

YTJIEKUCIIBIN Ta3
KapOOpyH[
HUKEIb

aneraT HaTpus

A: noHHas

b: monekynsipHas
B: Metannuueckas
I': atomHas

6. VYcCTaHOBUTH COOTBETCTBHUE MCKAY T HGPHI[HBaHHCﬁ n MOJ'ICKyJ'IOﬁ

3

1 sp A:
2:  sp? B:
3 spid? E

4:  spd

4:  spd

Tembl: «Havana xumuyeckou

Bapuant Ne 1

OF2 B: SFB
BF; I': SF,;:
XeFg 1. BeCl,

TepMmoanHaMuKku. KuHeTuka u MexaHu3M XUMHYECKOii
peakuum»

1. Bo ckonbko pa3 yBenuuutcst ckopocTh peakiu Ho(r) + lo(r) = 2HI(r) npu yBennuenuun

JaBlieHus B 3 pa3a



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

2. IIpu remneparype 90°C peakius nporekaet 1 muH. [Ipu kakoit Temmneparype peakius
3aKOHYMTCS 3a 149 21MHH, eciau TeMnepaTypHbiid K03 GUIIUeHT paBeH 3

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

3. Xumuueckoe paBaoBecue peakiuu Zn(t) + 16HI(d = 8l(r) + 8H,S(d - Q cmecTutces
BIIPABO MPH MOHMKCHUH

1) xonnenTparuu H,S
2) xkonneHTpanuu HlI
3) naBieHus

4) TeMmepatypbl

4. Xumnueckoe paBHoBecue peakimu Zr(t) + 2C1,(r) = ZrCly(r) + Q cmermraercst BipaBo
pH

1) MOBBIIIICHUH TABJICHUS

2) noBblieHnn KoHueHTparuu ZrCly
3) JOTOTHUTENHHOM BBEJCHUU ZI

4) NOBBILLICHUHU TEMIIEPaTypbl

5. B romorennoii cucreme 3A(r) + B(r) = 2C(r) + D(r) paBHOBECHbIE KOHIICHTPAITUH
BeriecTB (Moib/n) coctaBuiu: A - 0,03; B - 0,02; C - 0,004. NcxoaHast KOHIIEHTpAIUs
BerecTBa A (MOJb/J) paBHa

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

6. 132 moms CO u 2 mose C1; o6pa3oBasioch mpu HeEKOTOpo# Temreparype 0,45 Moib
COC1,. Koncranra paBaoBecus peakiuuu CO + Cl, = COC1,(r)

1)0,19 2)0,09  3)0,12 4) 0,21

7. Crannmaptras Temiora oopasoanus MgO (k) u CO; (T) cooTBeTcTBeHHO paBHa -601,8 u
- 393,5 x/Ix/moms. Termnora paznoxenns MgCO3z va MgO u CO, AH = 100,7 xI>x/MOb.
TerutoTa oopazoBanus MgCO;

1) -1096 xJIx/mMomb. 2) -1006 kJIk/MOJIb.
3) -996 kJIxx/mMonb.  4) -876 kJIK/MOJIb.

8. TGHJ'IOTa, KOTOpasA morjiomacTCsa WU BeIACTIACTCA IPH Pa3JI0OKECHUN XUMHUYCCKOI'0O
COCAMHECHUS KOJIMYECCTBOM 1 Mois Ha IMPOCTHIC BEIICCTBA HA3BIBACTCA

9. Ecnu ckopocTh NpsIMOH peakiiui paBHa CKOPOCTH OOpaTHON peakluy, TO HACTyIaeT
XUMHUYECKOe

10. 3aBUCUMOCTBH CKOPOCTH PEAKIIMU OT TEMIIEPATYPHI ONPEIENISAETCS IPABUIOM




Bapuant Ne 2

1.

Bo ckonbko pa3 yBemuuntes ckopocth peakiuu CaO(1) + CO,(r) = CaCOs(t) npu
yBEJIMYEHHUH JaBJIeHUs B 3 pasa

1) B9 pa3
2) B8pa3
3) B6pa3
4) B3 pa3

5) He U3MEHHTCS

Bo ckosbKO pa3 yBeIMUUTCSI CKOPOCTh peakiuu rnpu HarpeBanuu ot 75°C no 115°C,
€CIT TeMIIepaTypHbIN KO UIIEHT paBeH 2

1) B2 pa3
2) B4 pa3
3) B8 pa3
4) He U3MEHHTCS

5) B 16 pa3
I[Tpu MOBBIICHUH JABICHHUSI XUMHYIECKOE PABHOBECHE CMEIIIACTCS BIIPABO
1) 2NO(r) + O,(r) = 2NOy(r) 2) C(t) + COx(1) = 2CO(1)
3) 2NF(1) + 3H2(r)= 6HF(r) + Na(1) 4) CHy(r) +4S(r) = CSy(1) + 2H,S (1)

Xumuuaeckoe paBHoBecue peakunu 4FeSy(1) + 110,(r) = 8S04(r) + 2Fe;03(t) +Q
CMECTHTCS BITPABO IIPH

1) MOBBIIIICHUH JTaBJICHUS
2) moBbIIIeHUH KoHIeHTparmu SO,

3) nononHuUTENbHOM BBeacHHN Fe,03
4) MOTIOTHUTETFHOM BBeieHnU FeS;

B romorennoit cucteme Ha(r) + I2(r) = 2HI(;) paBHOBECHBIC KOHIIGHTPAIIUH BEIIICCTB
(monb/m) cocraBunu: HI - 0,02; I, - 0,05; H; - 0,03. McxoaHast KOHIIEHTpanus BOJAOPOia
(MomB/T) paBHA

1)0,04 2)001 3)002 4)003 5)0,05

B romorennoii cucteme 4HC1(r) + Oy(r) = 2H,0( 1) + 2C1; paBHOBECHBIC
KOHIIEHTpaluu BemiecTs (Monw/n) cocrapunu: HC1 - 0,85; O, - 0,44; C1, - 0,3.
WcxomHast KOHIIEHTpAIHs KUCI0poaa (MOJIb/J1) paBHA

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

[Tpu cxxuranum rpaduta odpaszoBaics okcun yraeposa (1V) maccoit 8,86 r. TemnoBoi
apdext peakiuu AH = -79,2 xJIx. Terora o6pazoBanust CO-



8.

9.

1) -393,3 xJIx/M0ib

2) -358,4 x/Ixx/M0b

3) -335,5 k/Ix/Moib

4) -326,4 xJIx/Moib
TerutoTa, KOTOpast MOTJIOIIACTCS WIIH BBIICIACTCS IIPH 00pa30BaHUN XUMUYECKOTO
COEMHEHHS KOJHYECTBOM BEIECTBA | MOJIb U3 IMPOCTHIX BEIIECTB MPH 3aJaHHBIX
YCIOBHSX Ha3bIBACTCS

CMGH_IGHI/IC XUMHUYCCKOI'0 paBHOBECUSA ONIPEACTIACTCA MPUHIITUIIOM

10. MunuManbHast ©30BITOYHASI SHEPTUS, KOTOPOU JOJDKHBI 00JIaAaTh MOJIEKYJIIbI, YTOOBI

peaKknus MEXKIAy HUMU CTaJla BO3MOKHOM Ha3bIBACTCS

Tema: «PacTBopbI»

Bapuant Ne 1

1.

Cwmemansl 100 r 20%-Horo pactBopa u 50 T 32%-HOro pacTBopa HEKOTOPOI'O BEILIECTBA.
KonueHTpanus nojry4eHHOro pactBopa

1)24  2)12  3)36 4)48

Jlnst monmydenust 9%-HOro pacTBOpa CONITHON KHCIOTHI Haao pactBoputh 67,2 1 HCI B
BOJI€ Maccou

1) L107xr  2)0,505xr 3)0,987kr 4) 1,227 xr

Vpasaeruio 3Ag" + PO, = Ag3PO4 coOTBETCTBYET B3aMOJICHCTBHE
1) AgNO; ¢ Na;PO4 2) Ag,0 ¢ H3PO,

3) AgNO3 ¢ H3PO,  4) AgCl ¢ NasPO,

KHCcI0THOCT pacTBOPOB COJIEN ¢ OIMHAKOBOM MOJISIPHON KOHILIEHTpalen
YBEJIMYHUBACTCS B Py

HUTPAT KaJusl, CUIIMKAT KaJIUAsI
OpoMUT KaJTbIIHsI, OPOMHUJT aTFOMUHUS
XJOpU Kaiusi, GTOpU Kaaus
XJIOpUJT JIATHS, XJIOPHU KaTus

Xnopupa 6apus maccoit 41,6 r pacTBOpUIIM B Bojie. B monmydueHHOM pacTBOpe coepKUTCS
0,35 monb xnopua-noHoB. CTeneHb TUCCOIMALNY XJIopuaa oapus

1)875%  2)175%  3)57,1%  4)96%

Ecnu xoHmenTpanus pactBopa rupokcuaa ammonus passa 0,1M u K = 1,76*10°, to
€ro CTeNeHb HOHU3AIMH (0Olyo) COCTABUT



10.

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

Ecinu KoHIEeHTparums HoHoB Bojopoaa [H'] u anerar-nonos [CH;COO] B 0,1M
pacTBope ykcycHo# kucioTsl paBHa 0,00132 mMomb/J1, TO €e KOHCTaHTa HOHU3AIUH

1) 1,74%10° 2)1,76*10* 3)1,78*10* 4)1,74*10™*
KoHuentpanuo noHOB Bogopoaa B pactBope npu pH = 4,32 paBHa
1) 4,78%10* 2) 4,76%10° 3)4,74*10° 4) 4,74*10°

AKTHUBHasI KOHIIEHTpalust aHHOHOB don- B 0,01 M pactBopa runpokcuaa kamus KOH,
YUUTHIBAasi HOHHYIO CUJTy pacTBOpa paBHA

1)9*10°  2)8*10° 3) 7*10° 4) 6*107

Koncranra ruaponusa, crenens ruaponusa u pH 0,1M pactopa comu HCOONH,4
(Kn(xuc)= 1,810, Kn(ocu) = 1,76*%10™)

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

Bapuant Ne 2

1.

K 100 Mt 96%-n0¥ ceproit kucnotsl (p = 1,84r/mi) npubasumm 400MI1 BOABI, MTOTYUYHIICS
pacTBOp MIOTHOCTHIO 1,225 r/Mi. MonsipHasi KOHIIEHTpAIUsl pacTBOpa

1)3,78M  2)221M  3)257M  4)4,02M

N3 400 r 20%-H0r0 pacTBOpa MPHU OXJIAKIACHUH BHIIETIIOCH S0 I paCTBOPEHHOTO
BemiecTBa. MaccoBasi 10Jisl BEIIECTBA B OCTABIIIEMCS PacTBOpE

1) 8,6 % 2)6,3% 74% 4)95%

YpaBHEeHMIO Fe** + 30H = Fe(OH); COOTBETCTBYET B3aUMOJIECHCTBHE
1) FeC1; ¢ KOH 2) Fe5(SO4)3 ¢ Ba(OH),

3) FeSO,c NaOH  4) Fe(OH); c HC1

[I{eT04HOCTE PACTBOPOB COJIEH C OAMHAKOBOM MOJISIPHOM KOHLIEHTpauuen
YBEJIMYUBACTCS B PALY

1) xapOoHaT HAaTpUS, HOAU] HATPUS

2) cynbhuUT Kamus, cynbQua HaTpus
3)HUTPUT HATPUS, HUTPAT HATPHS
4) XJOpUJI TUTHSL, XJTOPUT AMMOHHUS

KonnuecTtBo oTpunarensHbix HOHOB B 120 T 10% pacTBOopa aMMOHUS, €CIIU CTETIEHD
aucconuanuu cou pasaa 90%



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

6. Ecnu xonnentpanus azotuctor kuciaotrel HNO; pasna 0,12M u K, = 6,9*10'4, TO
CTEIEHb €€ NOHU3AIUU COCTABUT

1) 7,6*102
2) 8,6%107
3) 8,6*10°°
4) 7,6*10°°

7. Ecnu xoHLEHTpauus pacTBopa rufpokcua ammonus pasHa 0,1M u K, = 1,76*10°, To
€ro CTeNeHb UOHU3AIMH (;04) COCTABUT

1) 1,3*10%
2) 1,5%107
3) 1,3*10°
4) 1,5*10°

8. Konmnenrpamus nonos Bogopona [H'] 6%-Horo pacTBopa XI0poBOAOPOAHOM KUCIOTHI
(p = 1,028 r/mn) cocTaBisieT

1) 1,69

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

9. AktuBHOCTH XJopua-uoHOB B 0,1 M pactBope xsopuna Hatpus NaCl paBaa
1) 7,58*107
2) 7,62*10°
3) 7,68*10
4) 7,54*10

10. Crenens ruaponmsa u pH comm 6pomuaa ammonust NH4Bu pH 0,011 pactBopa (Kx =
1,76*107)

1) 2,38*102 1 5,62 2) 4,52 *10° u 8,34 3)5,68*10°2u 6,32  4) 3,54*10"% u 4,35

Tema: «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIC PEAKIIUH M 3JIEKTPOXHMHYECKHE NMPOLecChD)
Bapuant Ne 1

1. Peakuus JuCOpONOPLHUAOHMPOBAHUS
HNO, = HNOs + NO + H,0

K2MnO4 + H,0 = KMnO4 + MnO4 + KOH



NHsNO3; = N,O + H,0
KCIO; = O, + KCI
2. Peakuus BHYTPHUMOJICKYJISIPHOTO OKHCIICHUS-BOCCTAHOBJICHUS
1) AgNO3; = Ag + NO; + O3
2) Ag20 =0, + Ag
3) K3S03 = K3SO4 + KoS
4) NO; + H,0 = HNO3; + HNO,
3. Omnpenenute cymmy ko3ddunneHtos B ypasuenue peakiuu CaOCl, + H,0 + NaBr —

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

4. YCTaHOBUTH COOTBETCTBUE

1: mpoaykTh anekTposu3a paciuiaBa CuCl, A:CuuCl,

2: mpoaykTsl anektponusa pacteopa CU(NO3),  b: Cuu O,

3: mpoaykThl anekTposin3a pactopa Ca(N03); B: H, u O
I''Cau0O,
I[Z Hg u C|2

5. B mporiecce anextponusa pactBopa NaCl, npu cuie Toka 5A 3a 85 muH Ha aHOj1e
BBIJIETISIETCSI POJIYKT 00BHEMOM 7 (OKPYTJIUTH 10 AECSTHIX)

6. Jlnst okucnenus B kucioi cpezae 0,05 1 0,2 M NaNO; norpedyercs 0,25 H pacTBop
KMnO,4 o6seMoM 71 (OKPYTJIUTH J0 COTHIX)

7. Ucxons u3 peakuuu S0, + HCIO, + H,0 = HCI + H,SO4 , tae 1 11 pacTBOpa coieputes
10 r HCIO4, HopMansHocTh HCIO,4 paBHa -MOJIB/T (OKPYTIIUTH 710

JIECSITHIX )

8. 3HaueHMe dIEKTPOJAHOTO MOTeHIHaIa Meau, morpyxeraHoi B 0,0005 1 pacteop Cu(NO3);
paBHO B (oKpyriuTh 10 THICSYHBIX )

9. Ecnm KOHIIEHTpaIMsi HOHOB BOJOPOJia B pacTBope 4,8*1 0" Moub/11, TO TIOTEHIMAT
BOZIOPOJHOTO 3JIEKTPOJA PABEH B (oxpyriuTh 10 THICSYHBIX )

10. Ecnu B 0,511 pactBopa coxepxurcs 0,0699 r FeCl, 1, To moTeHmman xene3Horo
3JIEKTPO/Ia PaBEH B (okpyriuTh 10 THICSYHBIX )

BapuanT Ne 2
1. Peakuus BHyTpUMOJIEKYJISIPHOTO OKHCIEHUSI-BOCCTAHOBIECHUS

1) KCIO3 =0, + KCI



2) NH4NO3; = N20 + H,0
3) HNO; = HNO3 + NO + H,0
4) KoMnO4 + H20 = KMnO4 + MnO4 + KOH
2. Peakuus 1ucnponopuuOHUPOBAHUS
1) K;SO3=K3SO4 + KS  2) NOy + HO = HNO3 + HNO;
3) AgNO3 = Ag + NO, + O, 4) Ag.0 =0, + Ag
3. Ompenenute cyMMy K03 (UIHMEHTOB B ypaBHEHUE PEAKLIUU

K>Cr,07 + H,SO4 + NayS03 —
1) 17
2) 18
3) 19
4) 20
4. YcTaHOBUTE COOTBETCTBHE
1: KMnO,4 + Na,SO3 + H,SO4, — A MnSO4 + K>SO, + Nap,SO,4 + H,O
2: KMnO,4 + Na,SO3 + H,O — b: MnO, + KOH + Na,SO,4
3: KMnQO4 + Na,SO3 + KOH — B: KoMnQOg4 + Na,SO4 + H,O
I': MnSO4 + KOH + Na,SO,4 + H,0O

5. B mporecce anextponmza pacruiasa NaCl, npu cuie Toka 2A 3a 45 MUH. Ha Katoie
BBIICIIETCS IPOLYKT Maccou I (OKPYIJIUTh 10 COTHIX)

6. B mpomecce anekrposmsa pacrBopa Na;SOy, ipu cuite Toka 2A 3a 2 9 Ha aHOJIE
BBIJIETISIETCS IPOJIYKT 00BEMOM 1 (OKpYIJIUTH J0 COTHIX)

7. Ecnu nuxpomat-noH BoccTaHaBiuBaercs 10 xpoma (111), To monsipHast KoHLIEHTpaIus
sKBHBaJieHTa Tuxpomata kanus (o =10%; p = 1,07 r/mi) paBHa
MOJIB/J1. (OKPYTJIUTH 10 COTHIX)

8. Hus B3aumogpeiicteus ¢ 0,25 moms K,CryO7 tpebyerces 2 H pactBop HBr o6semom
71 (OKPYTJIUTH JI0 COTHIX)

9. Ecnu KOHIIEHTpaI¥s HOHOB BOJIOpPOJia B pacTBope 3,8* 10" Mounb/11, TO moTeHIHAN
BOJIOPOJHOTO 3JIEKTPOJA PABEH B (oKpyriuTh 10 THICSYHBIX )

10. Ecii moTeHIMAa BOJIOPOTHOTO JIEKTPO/Ia paBeH - 236 MB, To akTHBHOCTH HOHOB
BOJIOPO/Ia B pacTBOPE paBHA MOJIB/JT (3amucaTh B CTAaHAAPTHOM

BH/JIC)
Tema: «CTpoeHHe U CBOMCTBA KOMIUIEKCHBIX COeIUHEHUi»
Bapuant Ne 1

1. TlapamarHUTHBII HU3KOCIIMHOBBIA BHYTPUOPOUTATbHBIHI

1) [Mn(NO)e]*



2) [CoBre]*
3) [Fe(CO)]™
4) [VC1e]*
2. YCTaHOBHUTH COOTBETCTBHE MEXIY Ha3BaHUEM M OPMYIIO KOMILJICKCHOM COJN
1: Ky[PtC1,4]

2: [PtC13(NH3)3]Br

3: [CoF3(H,0)3]

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

A: terpaxnoporutatusart (1) kanus

b: Opomu TpraMMuHTpUHHTpOXIOpOIIaTUHEI (1V)

B: TpuakBaTpudTOpoKoOansT

I': rekcanutpokobansTaT (111) rekcaammunko6ansta (111 [{: muxmoporerpaaMMUHHHUKEIS
E: rexcaninanodeppar(Il) kammst

3. VYcTaHOBUTH COOTBETCTBUE MCKAY q)OpMYHOfI COCAUMHCHHUA U KOOPpANHAITHMOHHBIM Y1 CJIOM
1: [FeFx] ™2 A:6

2: [Pt(N2H4)x]** B: 4
3: [Pd(NH3)x]** B: 5
I:.7
H:3

4. Ecmu pactBop comepxut 0,05 mons/m Ko[Ag(CN)s] u 0,05 moms KCN, K, = 1¥10%, To
KOHIIEHTPALUsl HOHOB cepedpa B MOJIB/T

5. Ecnu 11s KOMIUIEKCHOTO MOHA 3HEPrusl paciueryieHus paBHa 167,2 xJ>x/Monb, TO OH
MOTJIONIAET CBET C JUIMHOU BOJIHBI B HM

6. Ecmu npu nefictBum pacTBOpa CEpHOI KHCIOTHI BeCh Oapuii U3 pacTBopa
Ba(CN),*Cu(CNS), ocaxxnaercs B Buje Cyibdara 0apus, TO KOOPIUHAIIMOHHAS
dbopmyna conu

Bapuant Ne 2
1. TlapamarHUTHBII BBICOKOCIIMHOBBIA BHYTPUOPOUTATbHBIHI
[VCIe]”  2) [Fe(C0))*
[NiICL]*  4) [Pd(NHg)e]*"

2. YCTaHOBUTH COOTBETCTBHE MEXIY Ha3BaHUEM U (OPMYJIOM KOMIUIEKCHOM comu 1:
Ks[Fe(CN)g] A: rexcarmanodeppar(l11) kamus

2: [Ni(NH3),4]Cl; b: xmopun terpaammunaukess( 1)



3: Kz[SIFe]
4: [Ni(CO),]

B: rekcadropocunukar (IV) kanus
I': TeTpakapOOHUITHUKEH

J: nuximoporeTpaaMMUHHHUKEIIS

E: rexcarmmanodeppar(ll) kamus

3. YCTaHOBUTH COOTBETCTBHE MEXKAY (POPMYIIO COeTMHEHHS U KOOPIUHAIMOHHBIM YHCIOM

[Ni(C0)x]°
[Co(CN)x]*?
[Fe(CO)x]°

A4
b: 6
B:5
.7
J:3

4. Ecmu pactBop coaepkut 0,02 mosis/i1 CA(NO3), u 1 mosie NH3, K, = 2,75*10'7, TO

KOHLCHTpalusg HOHOB KaIMHUA B MOJIB/IT

5. Ecmu MAaKCUMYM IOIIOII€CHUA BUAUMOT'O CBE€TA AJId KOMIIJICKCAa COOTBETCTBYCT AJIMHE

BostHBI 400 HM, TO YHEprus pacuieruieHus B KJK/Mob

6. Ecmu ms ocakaenus xiopa u3 pactsopa Ha 1 Mo PtCl,*3NH; (KUp; = 6) Tpebyetcst 1
MOJIb HUTpaTa cepedpa, TO KOOpAUHAIMOHHAs hopMyIia

COCAMHCHU

Kpumepuu OUEHKU omeema cmyoenma npu 6blNOJIHEHUU mecmoeblx 3a0aHuii

Onenka

TpeGoBanus K 3 HAHUAM

OTJINYHO

OneHKka «OTJIMYHO» BBICTABIISIETCS CTYAEHTY, €CIM OH TIIyOOKO M
IIPOYHO  OCBOWJI  INPOTrPaMMHBI  MaTepuall,  HCYEPIBIBAIOLIE,
MOCJIE0OBATENBHO, YETKO M JIOTUYECKU CTPOMHO €T0 M3JIaracT, yMeeT
TECHO YBS3bIBaThb TEOPHUIO C IPAKTHKOH, CBOOOJHO CIIpaBIsieTcs C
3aJa4aMM, BOIPOCAMHU M JPYIrMMHM BHJAaMHM NIPUMEHCHHs 3HAHUM,
[IPUYEM HE 3aTPYAHSECTCS C OTBETOM IPU BHUIOM3MEHEHUM 3aJaHMUIA,
IIPABUJILHO OOOCHOBBIBAET MIPUHSITOE PELICHHE.

XOPpOLIO

OLIeHKa «XOpOIIO» BBICTABIACTCA CTYACHTY, €CJIIM OH TBCPAO 3HACT
Marcepuall, rpaMOTHO W II0 CYLICCTBY H3jJara€t €ro, HE J0ITyCKas
CYHICCTBCHHBIX HETOYHOCTEl B OTBETE Ha BOIIPOC, IMIPaBUIIBHO
IMPUMCEHACT TCOPCTUUCCKHUE ITIOJOXKCHUA MPH PCHICHUN NPAKTHYCCKHUX
BOIIPOCOB U 3a4a4, BIIaACCT HGO6XOIII/IMBIMI/I HaBbBIKaAMU U IpUEMaMH UX
BBITIOJTHEHU .

YAOBJICTBOPUTCIBHO

OreHKka «yIOBJIETBOPUTEIHHOY» BBICTABISAETCS CTYIEHTY, €CIH OH
UMEeT 3HAHHWS TOJHKO OCHOBHOI'O XapakTepa, HO HE YCBOWMJI €ro
JIeTaned, JONMycKaeT HETOYHOCTH, HEIOCTaTOYHO  IpaBHJIbHbBIE
(GOpMYIMPOBKH, HAPYIICHUS JIOTHYECKOW IMOCIEA0BATECILHOCTH B
W3TI0’)KEHUU MPOTPAMMHOT0 MaTepuasa, UCTIIBITHIBACT 3aTPYAHCHUS TIPU
000CHOBAHHUH OTBETA.

HEYIOBJIETBOPUTEIBHO

O1neHka «HEYOBIETBOPUTEIBHO» BBICTABIISIETCS CTYACHTY, KOTOPBIN
HE 3HACT 3HAYMTEIBbHOW 4acTH NMPOTrpaMMHOIO MaTepuana, IOIyCKaeT
CyIIECTBEHHbIC OMIMOKH, MMEET 3aTPYJHEHHUSI IPU OTBETE HA BOIPOCHI
" 000CHOBAHUU OTBETOB. Kak IIPaBUIIO, OLICHKA
«HEYJIOBJICTBOPUTEIBHO» CTABUTCS CTYACHTaM, KOTOpPbIE HE MOIYT




NPOJOKUTh  OOydeHHe ©e3  JOMOJHUTENIbHBIX  3aHATUH 10
COOTBETCTBYIOLIEH TUCIUILJIMHE.

o

10.

11.
12.

13.

14.

15.

16.

17.
18.

Ilepeuens 6onpocos K IK3ameny

OcHoBHble nonoxeHuss AMY. Atom. Monekyna. Xumuueckuil anemeHt. llpoctsie u
cioxHble BemecTBa. OTHOCHUTENbHAsE aTOMHAs Macca, OTHOCHUTENIbHAs MOJIEKYJIsIpHas
Mmacca. Moib.Yucio ABoraapo. Mossipaas macca.

OCHOBHBIE CTEXHOMETPUYECKNE 3aKOHBI.

OcHOBHBIE TUIIBI XUMUUYECKUX PEAKLIUH.

Knaccel HeopraHnueckux BellecTB:OKCHJIbI, KUCIOThI, OCHOBaHUs, coiu. Mx ¢usuueckue
Y XUMUYECKHE CBOMCTBA, CIOCOOBI MOTYUYECHHUS.

Crtpoenue aroma. Monenb Pesepdopna, ero nemocratku. Teopus bopa. KanTtoas
TEOpHs CTPOEHUS aToMa.

KBanToBeie yncina. [Ipunnun Ilaynu. [IpaBuno I'ynna. IIpuHnyn HanMeHblIEeH SHEPTUN.
[IpaBuna KneukoBckoro.

Ilepponnueckuii  3aKOH M IEPUOJMYECKAss CHCTEMAa XUMHYECKHX DJIEMEHTOB
JAN.MengneneeBa. Ilpunnun mnoctpoenusa. ['pynmbl u nepuoabl. 3aKOHOMEPHOCTH
U3MEHEHHUsl CBOMCTB aTOMOB, IIPOCTBIX BEHIECTB U COEAMHEHMH, OOpa30BaHHBIX
XUMUYECKUMH 3JIEMEHTAMM, B IpEAesiax IUIABHBIX MOATPYNN U IMEPUOJIOB CHUCTEMBbI
JA.".Menneneesa. [leppoguqHOCTh CBOMCTB aTOMOB .

Xumnueckasi cBsizb. M3o0pakeHne xumuueckod cBs3u. KoBasneHTHas (mossipHas,
HernoJsipHast). Mexanu3Mbl  00pa3oBaHUsl KOBaJeHTHOUW cBsi3u. CBOWCTBA KOBAJICEHTHOU
cBsi3u. ['mbpunuzanus opoutaneil. JAumnosns, JUIMHA TUTOIS, JUITOIbHBI MOMEHT.

Merton BanieHTHBIX cBsa3eil. OCHOBHBIE monokeHus Meroaa BC.

Meton MonekymsipHbIX opOuTaneil. MarHuTHele cBoicTBa BemiecTB.  JluHeitHas
koMOuHanus aroMHbIx opoutaneit (JIKAO). CesspiBaromue u paspoixistoniue MO
NouHas cBs3b.

Bonoponnast cBs3b. MeXMOJNEKYJISIpHAasE M BHYTPUMOJIEKYJISIpHAss BOJOPOJHBIE CBSI3H.
MexmonekysipHoe B3aUMOAEHCTBUE: 1) 3IEKTPOCTaTUYECKOE — OpPUEHTALMOHHOE
(IUIONB-AUMONBHOE), WHIYKIIMOHHOE U JUCIEPCHOHHOE; 2) TOHOPHO-aKIENTOPHOE.
VYpaBuenue Ban-nep-Baanbca. 3HaueHre BOIOPOIHBIX CBSI3EH.

Merannuueckast cBi3b. CXOACTBO M pa3inyue C KOBAJICHTHOW  CBA3BIO.
HenacpllieHHOCTh ¥ HEHANPABIEHHOCTh METAJUIMYECKOU CBSI3H.

Xumnueckass KnHeTHKa. CKOpocTh XuMHYeckMx peakuuid. Cucrema. I'oMorenHsle u
rereporeHHele cuctemsl. Paza. CKOpOCTh TOMOTE€HHON M I€TEPOT€HHOMN PEaKLIUM.
@akTopbl, BIUAIONIME Ha CKOPOCTh XUMHUYECKHUX pEaAKIHUi. 3aBUCUMOCTb OT
KOHIeHTpauuu. OCHOBHOM 3aKOH XUMHUYECKON KHHETUKH.

Brnusare Ha CKOpOCTh XMMHUYECKHX peakuuii Temmeparypsl. [lpaBuno Bant-T'odda.
AKTUBHBIE MOJIEKYJbl. DHEprus aKTUBALUWU. 3aBUCUMOCTb JHEPrUU aKTUBAIMU OT
INPUPOJIBI PEAarupyroliuX BEIIECTB. JHEPreTudeckuil Oapbep, MEPEeXOTHOE COCTOSHUE.
VYpaBHeHue AppeHuyca, kKak Ooyiee TOYHO ONHCHIBAIOIIEE 3aBUCHUMOCTH CKOPOCTH
XUMHYECKON PEAKLUN OT TEMIEPATYPBI.

3aBHCHUMOCTb CKOPOCTH XMMHUYECKHUX PEAKINI OT MPUPOBI PEATUPYIOLIETO BEIIECTBA.
IlonsiTe o karanuse W karanms3atopax. Karanurtnueckue peakuuu. ['OMOreHHBI U
TETEpOreHHBbI Karanu3. MexaHu3M [eHCTBUS KaTalu3aTopoB. AKTHUBHBIE LEHTPbI
karanuzaTopoB. Karamutudeckue siapl. [Ipomotopsl. M30upaTensHOCTH KaTaau3aTopos.




19.

20.

21.

22.

23.

24.
25.

26.

217.

28.
29.

30.
31.
32.
33.
34.
35.
36.

37.
38.

39.

Tepmonunamuka. Tepmonnnamuueckas cucrema. ®aza. I'ereporeHHas U rOMOIreHHas
cuctembl. KomnonenTs! cucrembl. @DyHKIMM UM IapaMeTpbl COCTOsIHMS. BHYTpeHHsAA
SHEPrusl.

[lepBoe Hawano (3aKOH) TepMOAUHAMUKH. OHTanbnus. CTaHAAPTHOE COCTOSIHHUE
BeulecTBa. CTaHJapTHas SHTAJIBIINS PEAKIIUH.

Tepmoxumusi. Tepmoxumudeckoe ypaBHeHue. 3akoH JlaByasbe-Jlammaca. OcHOBHOH
3aKOH TEPMOXUMHUH - 3aK0H I'ecca. Kpyrosble npouecchl (LIUKIIbI).

OHTponus Kak (QYHKLIUS COCTOSHMSL CHUCTeMBl. TepMoaMHaMHuYecKass BEpPOATHOCThb
cocrossHuss cuctembl W. CrapmaptHas SHTponus. Btopoe Hawaio (3aKOH)
TEPMOJMHAMUKHU.

[Toctynar Ilnanka (TpeTbe Hayajlo TepMOJUHAMUKN). MI3MEeHEeHnEe SHTPOINHU BEILECTBA C
YBEJIIMYEHUEM TEMIIEPATYPBHI.

Oneprus ['n66ca. Cazannas sueprusi. HanpaBieHHOCTh XUMHUYECKOTO MpoIecca.
OOparuMble M HeoOpaTUMble peakuMHU. Xumuueckoe paBHoBecue. [IpuHuun Jle
[Hartenbe. CMeleHNE XUMUYECKOTO PAaBHOBECHSL.

PactBopsl. Knaccudukanus pacTBOpoB 1O arperaTHoOMy cocTosiHUIO. HackileHHsble,
HEHACBHIIEHHbIE U NTEPECHILIIEHHbIE PACTBOPHI.

Konuentpanus pacrBopoB. KonueHTpupoBanHble U pazdaBieHHbIE pacTBOPbI. CriocoObl
BBIPAXEHHS KOHLIEHTPALUU PaCTBOPOB.

DAEKTPOIUTHI U HEANEKTPOJIUThl. CHIIbHBIE, ClIa0ble U CPeIHEN CUJIIBbI JIEKTPOJIUTHI.
OnekrponauTuueckas auccouuanus. OCHOBHBIE MOJIOXKEHUS TEOPUH DJIEKTPOIUTUYECKOU
qucconnanuu. Mexannsm qucconuanuu. KucioTsl, OCHOBaHHS U COJM C TOYKH 3PEHUS
TOA. Crenenp auccounanuu. KoHCTaHTa nauccolMaluy. 3akoH pa30aBiIeHUA
OctBanpia.

DnekTpoauTHuecKas Auccouuanus Bojbl. loHHoe npousBeneHue BoAbl. Bonopoanslii u
TUAPOKCUIIBHBIN NoKa3aTtenu. pH pacTBopoB coneit.

[IpousBenenue pactBOpUMOCTH. Peakiiuy HOHHOTO 0OMeHa.

I'mpponus coneit. Tunel runponusa. Peakuns cpenpl. CTENEHb M KOHCTAHTA TMIPOJIN3a.
Wneanvubie pactBopbl. KosuratuBHbele cBoiicTBa pacTBopoB. OcMmoc. OcMoTHuecKoe
nasieHue. 3akoH Payinsa. Cnencreus u3 3akoHa Payis.
OkuCIUTEeNbHO-BOCCTAHOBUTENbHBIE  peakuuu. Teopus OBP. Knaccudukanus
OBP.Oxucnurenu u BoccranoButenu. Metoasl cocraBneHus ypasHenuii OBP.
DNeKTponn3. DIEKTPOJIU3 PACILIaBOB, BOAHBIX pacTBOpoB. [lonstue o ['D. CocTaBnenue
I'2. OJ1C anemenra. CrangaprHas 3/1C snemenTa.

OnexTpoaHble noTeHuuanbl. CTaHJapTHBIE 3JIEKTPOJIHBIE MOTEHIHMANbl. 3aBUCUMOCTD
AJIEKTPOAHOTO IMOTEHIMajla OT KOHIEHTPAaLUi BeLIecTB M Temreparypbl ( ypaBHEHHE
Hepucra). DnekrpoxuMudeckuil psj HanpsHKeHU METasioB.

KonuuecTBeHHas XapakTepHUCTUKA ITPOLIECCOB dJIEKTponu3a (3akoH Dapanes).
Hucnepcubsie cuctembl. JlucnepcHast ¢aza u aucrnepcuoHHas cpeaa. CycneH3uu u
smynbeuu. Kommouanele pactBopel. Oddext Tunpans. Koarymsums. 3HaueHue
KOJUJTOMJIHBIX PacTBOPOB.

KomnnekcHsie coennnenus. Koopaunanvonnas teopusi Bepaepa. OcHOBHBIE THIIBI K.C.
Homenkiarypa k. c. [IpakTrdeckoe NpuMeHEHHE K. C.

Ilpumeput IK3aMEeHAUUOHHBIX OUIEMO8
UHT'YIICKUN FOCYI[APCTBEHHLIﬁ YHUBEPCUTET
IK3aMeHALMOHHEIN Omier Ne 1

ITo kypcy «H30paHHbIE IV1aBbl HEOPTAHNYECKON XUMM K




IJISL_CTYAEHTOB 3 Kypca CcnenuaJbHOCTH «XHMMHS)

Bonpockl.1. OCHOBHBIE CTEXMOMETPUUECKHE 3aKOHBI. THUIIBI XUMHUUECKUX PEAKIUIL.
2. Ilocrynar Ilmanka (TpeThbe Hayajao TEPMOJWHAMHKH). M3MeHEHHE HSHTPONUHU

B€IOICCTBa C

YBEJIMYECHUEM
HarpaBineHHOCTh XMMHYECKOT0 MpoLecca.

TEeMIEPATYpPbl. DHEPT U

I'm66ca. Cs3aHHast SHEPrus.

3. Hanummre ypaBHEHUs 3JIEKTPOIUTHUYECKON TUCCOLMAIMU CIEAYIOIINX BELIECTB:

a) cyib(ara kanus; 0) opToPocHOpHON KUCIOTHI;

Oapusi; 1) THAPOKCHIA HATPUSL.

buaer PACCMOTPEH U YTBEPIKIACH HA 3aCCAaHUU Ka(l)e)lpbl

3aB. kadenpoii, mpodeccop

B) xuopuaa xene3a (I11); r) murpara

A.M.CanamosB

UHI'YIICKHA T'OCYJIAPCTBEHHBIA YHUBEPCUTET

IK3aMeHALMOHHBIN OnjieTr Ne 2

ITo kypcy «M30paHHbIe IJ1aBbl HEOPTAHUYECKOH XUMHHNY

Bomnpocsl. 1.

IJIS1_CTYAEHTOB 3 KYpCa CHEeNHAJbHOCTH «XHMHS

OcHoBHble nonoxeHuss AMY. CoBpeMeHHbIE OnpeneneHus MOHITHI

atToM u Mojekyna. I[lpocteie u cioxsble BemecTBa. OTHOCHUTENbHAas aTOMHas Macca,
OTHOCHUTEIIbHAS MOJIEKyJIsipHas Macca. Moib. Uucno ABoragpo. MossipHas macca.
2. DHTpomnuUs Kak (PYHKIUS COCTOSHUSI CHCTEMBI. TepMoIuHaMuuecKasi BEpOsITHOCTh
cocrosHus cucrembl W. CtanaptHas sHTponus. Bropoe Hayano (3ak0H) TEpMOJIMHAMUKH.
3. OcHOBHBIE THUIIBI XUMUYECKUX peakiuil. [[puBecTy npuMepsl Kaxa0i U3 HUX.

Busier paccMoTpeH u yTBep:KIeH Ha 3acelaHuM Kadeapbl

3aB. xadenpoii, mpodeccop

A.M.CanamosB

I(pumepuu OUEHKU omeema HA IK3AdMEHe

4-0annpHas 1IKana [Toxazarenu Kpurepun
(ypoBeHb
OCBOCHHS)
OtnnyHO 1. TlonHota w3noxeHust | CTyIeHTOM JaH TMOJHBINA, B JIOTUYECKOU
(HOBBIHIGHHBIﬁ TECOPECTUUCCKOTO OoCICa0BAaTCIBbHOCTHU paSBepHYTBII\/'I OTBET
YPOBCHB) MaTepuana; Ha T[IOCTaBJI€HHBIH  BOINpOC, TJ€ OH
. I[lomHoTa Y | MPOJAEMOHCTPUPOBAT 3HAaHWUS TIpeaAMETa B
MPaBUILHOCTh MOJIHOM 00beMe Yy4eOHOW TMpPOTpamMMBbI,
pereHus JIOCTaTOYHO r1y00KO OCMBICITUBAET
MPaKTUYECKOTO JTUCLUHUILIINHY, CaMOCTOSITENBHO, u
3a1aHUS, HCUYEPITHIBAIOIIE OTBEYaeT Ha
. [IpaBUILHOCTh W/WIK | AOTIOJIHUTENBHBIE  BOIMPOCHI,  MPUBOJIUT

apryMEeHTHPOBAHHOCT

COOCTBEHHBIC TIPUMEPHI MO MPOOIEMATHUKE




Xoporio
(6a30BbIi
YPOBEHD)

Y noBneTBOPUTEND
HO
(oporoBbIit
YPOBEHB)

HeynosnerBopure
JBHO
(YpoBeHb He
chopMUpOBaH)

b W3JIOKEHUS
(TmociienoBaTeNbHOCTD
JIEHCTBHI ),

4, CaMOCTOSITEILHOCTD
OTBETA;

5. Kynbrypa peun;

6. uT.0I.

[MOCTABIIEHHOTO BOIIpOCa, pemu
NPE/UIOKEHHbBIC MTPAKTHUYCCKHUE 3a7aHus 0e3
o1boK.

CTyneHTOM JaH pa3BEepHYTHIM OTBET Ha
MOCTABJICHHBIH  BOINPOC, TN€  CTYIEHT
JIEMOHCTPHUPYET 3HAHUS, IPUOOPETEHHBIE HA
JEKIMOHHBIX M CEMUHAPCKHUX 3aHATHSIX, a
TaK)Ke MOJYyYEHHBIE MOCPEACTBOM H3YUECHHS
00s3aTeNbHBIX Y4€OHBIX MAaTEpPHAIOB 110
KypCy, JaeT apryMEHTUPOBAHHBIE OTBETHI,
MPUBOJUT MPUMEPHI, B OTBETE MPUCYTCTBYET
CBOOOJTHOE  BJIAZICHHE  MOHOJOTHYECKOM
peublo, JIOTHYHOCTh U MOCIEA0BATEIbHOCTh
orBeta. OHAKO JOMYCKAaeTCsl HETOYHOCTh B
OTBeTE. Permn MpeIJI0KEHHbIE
MPaKTUYECKUE 3aJaHusi C HEOOIBIIMMHU
HETOYHOCTSIMH.

Crynentom JlaH OTBET,
CBUJIETEJBCTBYIOIINIA B OCHOBHOM O 3HAaHUU
IIPOLECCOB  M3y4aeMOW  JUCLMILIUHBI,
OTJIMYAIOIINNCA HENOCTaTOYHOW IIyOMHOM
U TIOJIHOTOW PpAcCKpBITUS TEMBI, 3HAHUEM
OCHOBHBIX  BOIIPOCOB  TeopuH,  ciabo
cOPMHPOBAHHBIMU  HAaBBIKAMU  aHAJIN3a
ABJIGHUM,  TPOIECCOB,  HEAOCTATOYHBIM
YMEHMEM  JaBaTb  apryMEHTHpPOBaHHbBIE
OTBETHI u MIPUBOIUTH IPUMEPBHI,
HE/I0OCTaTOYHO  CBOOOJHBIM  BJIAJCHHEM
MOHOJIOTHYECKON peYblo, JIOTMYHOCTBIO U

MOCJIEI0BATEIbHOCTBIO OTBETA.
JomyckaeTcsi ~ HECKOJbKO  OMIMOOK B
COZIepKaHUU OTBETa u pelIeHnn

MPAKTUYCCKUX 3aJaHuM.

CTy,Z[eHTOM JaH OTBCT, KOTOpHﬁ COACPKUT

pan CEPBbE3HBIX HETOYHOCTEH,
OOHApY)XMBAIOIINKA HE3HAHWE MPOIECCOB
U3y4yaeMon MIPEAMETHOMN obnacty,

OTJIMYAIOIIUIACS HETJIYyOOKHUM PaCKpPBITHEM
TEMbl, HE3HAaHHEM OCHOBHBIX BOIIPOCOB
TeopuH, Hec(HOPMUPOBAHHBIMH HAaBBIKAMH
aHanu3a SBJIEHUW, MPOLIECCOB, HEYMEHUEM
aBaTh apryMEHTUPOBaHHbIE OTBETHI,
CJ1a0BIM BJIaJiCHUEM MOHOJOTHYECKOM
peuYbl0,  OTCYTCTBUEM  JIOTUHYHOCTH U
MMOCJIEOBATEIbHOCTH. BriBoasl
MOBEPXHOCTHBI. PemieHne MmpakTUYeCKuX
3aJlaHUl HE BBINIOJIHEHO. T.e CTYNEeHT He
CIocOOCH OTBETUTh Ha BOMPOCHI JaKe MPH
JIONIOJTHUTENBHBIX ~ HABOJAIIMX  BOIPOCAX
MPEINOJaBaTEIs.




9. YYEBHO-METOJUYECKOE U1 HH®OPMALIMOHHOE OBECIIEYEHUE
TACIHATITAHBI

9.1.YyeOnast 1uTepaTypa

a) OCHOBHAS:

1. Heoprannueckas xumusi: B 3 1./Ilox pen. FO. 1. Tperbsikosa . T. 1: ®u3nko-XxuMuuecKue

OCHOBBI HEOPTraHUYECKON XUMHUH: YUeOHUK /I CTy/. BbIcHI. y4eO. 3aBeneHuit/M. E. Tamm, 1O.

. Tperbskos; - M.: U3natenbckuii neHTp «Akagemus», 2004. — 240 c.

2.

O N o O

Heoprannueckast xumusi: B 3 1./Ilox pen. 0. 1. Tperbsaxosa . T. 2: Xumus
HEMEPEXOIHBIX JIEMEHTOB: YUeOHUK 7S CTYA. BhICII. yueb. 3aBeneHuit/A. A. JIpo3nos,
B. I1. 3nomanos, I'. H. Mazo, ®. M. CriupuaonoB. — M.: M3naTenbCKkuid LEHTP
«Axamemus», 2004. — 368 c.

Heopranunueckas xumus: B 3 T./Ilox pen. 0. /1. TpetrbsikoBa . T. 3: XuMus nepexoIHbIX
anemeHToB. Ku. 1: YueOHuk /i cTyn. Beicil. yuel. 3aBeaeHuit/A. A. J[po3nos, B. I1.
3nomanos, I'. H. Mazo, ®. M. CnupunonoB. — M.: U3parenbckuit EHTP «AKaaeMUs»,
2007.—-352 c.

Heopranunueckas xumus: B 3 1./ITox pea. FO. 1. Tperbskosa . T. 3: Xumus nepexoaHbIx
sneMeHToB. KH. 2: YueOHuK 1 cTya. Bbicul. yuel. 3aBeneHnii/A. A. Jlposnos, B. I1.
3nomanos, I'. H. Mazo, ®. M. CnupunonoB. — M.: U3parenbckuii IEHTP «AKaaeMHus»,
2007. — 400 c.

Vrait S.A. O6mas u Heopranuyeckas xumus. — M.:BIII, 2000. — 527 c.

[Mpaiisep 1., Otkunc I1. Heoprannyeckas xumus. B 2-x 1. M.:Mup, 2004,T.1. 679 c.
[Mpaiisep 1., Otkunc I1. Heoprannyeckas xumus. B 2-x . M.:Mup, 2004,T.2. . 486 c.
JlecuuxoBuu A.U., Kpacunkuii B.A. 130paHHbIe 171aBbl HEOPraHU4eCKOW XUMHUH. — MH.:

bI'Y, 2006. 118 c.

0) JOMOJIHUTEJbHAS:

1. Mapteinenko  JLW., Cmouusin  B.M. Meroanueckue  acmekThl — Kypca

Heoprannueckor xumuu. M.:MI'VY, 1983. 185 c.

2. Maprteinenko JI.W., Crnuupsin B.W. M30panHble T71aBbl HEOPraHUYECKONH XUMHH.

M..MI'V, Brim.1. 1986. 287 c.

3. Maprteinenko JIL.U., Cnuupbia B.M. V30panHbie r1aBpl HEOPraHMYECKOW XUMHH.

M.:MI'VY, Beim.2. 1988. 256 c.



4, JIunun P.A., Monouko B.A., Kyapsimosa 3.A. HoMeHKI1aTypa HEOPraHUYECKUX
BemecTB. M.:Konocc, 2006. 95 c.

S. Xbrou [Ix. Heoprannueckas xumusi. CTpoeHHE BELIECTBA U PEAKLIMOHHAS
crocooHocTh. M.: Xumus, 1987. 696 c.

6. Kpacno K.C. Monekysbl u xumuueckas cBsizb. M.: Beicias mkosa. 1977. 280 c.

1. OO6mas u Heopranmueckas xumus. B 2-x T. [lon. Pen. BopoObreBa A.D. M.:
Axanemknura, 2004. T.1. 371 c.

8. OO6mas u Heopranmdeckas xumusa. B 2-x 1. [loxg. Pen. BopoOrea A.D. M.:
Axanemknura, 2004. T.2. 544 c.

9. Xumusa. OcHoBHble TIOHATUA U TepMuHbl. [lox pen. 3akreiima A.JO. M.: Xumus,

2000. 544c.

9.2. NHTepHeT-pecypcehl

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

Noook~whPE

9.3. IIporpammHoe obecneyeHmne

YHuBepcurer oOecriedeH  HEOOXOMUMBIM  KOMIUIEKTOM  JIMIIEH3MOHHOTO W CBOOOJHO
pacrnpocTpaHsIeMOro MporpaMMHOTO OOecTIeyeHHs, B TOM YHCJIe OTEUECTBEHHOTO IPOU3BO/ICTBA.

Kaxpaprii oOywaromiuiics B TeUYeHHE BCEro Iepuoja OO0y4deHHs oOO0ecliedeH WHINBUAYaIbHBIM
HEOTPAaHUYCHHBIM JIOCTYIIOM K 3JICKTPOHHON WH(pOPMAIIMOHHO-00pa30BaTeIbHON Cpe/ie YHUBEPCUTETA U3
MO0OW TOYKH, B KOTOpOM UMeeTcs JMJOCTYNl K WH(OPMAIMOHHO-TEICKOMMYHHKAIIMOHHONW CETH
«HTepHET» Kak Ha TEPPUTOPUU YHUBEPCUTETA, TAK U BHE €€.

VYHuBepcuter oOecrneyeH CIeNyIOIUM KOMILJIEKTOM JIMLEH3MOHHOTO IPOrpaMMHOTO

o0ecreyeHus.
1. JluueH3moHHOE mpoOrpaMMHOE o0ecreyeHue, ucnoybyemoe B Murl'Y

1.1.Microsoft Windows 7

1.2.Microsoft Office 2007

1.3.Ilporpammusiii kommiekc MMUC “BusyanbHast Ctynus TectupoBanus”

1.4. AutuBupycnoe [10 Eset Nod32

1.5.CnpaBouHo-npaBoBas cucreMa “KoHcCynabTaHT”

1.6.CpaBouno-TipaBoBas cucrema “I"apant”

Hap;my C TpagUuIUOHHBIMU HU3JAHUAMU CTYACHTBI W COTPYAHUKH HMCIOT BO3MOXHOCTH
IMMOJIb30BATHCA 3JICKTPOHHBIMU ITOJIHOTCKCTOBBIMU 0azamu JaHHBIX:


http://c-books.narod.ru/pryanishnikov1_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

Taonuua 9.1.

Ha3Banmue pecypca Ccebuika/goctyn
OnektpoHHas  OuOnmoreka ounaitH  «EguHoe  okHo K | http://window.edu.ru
00pa3oBaTeIbHBIM Pecypcam»
«ObpasoBarenbHbIi pecypc Poccnm» http://school-collection.edu.ru
denepanbHblii  00pa3oBaTeNBHBIN  mopTaN:  yupexaenwus, | http://www.edu.ru —

mporpamMmel, ctaaaapthl, BY 361, Tecter EI'D, [TA

DenepanbHBIT IEHTP uHpOpMaIHoHHO-00pa3oBarenbubix | http://fcior.edu.ru -
pecypcos (OIMOP)
OBC "KOHCVJIbTAHT  CTVYJEHTA". Onexrponnas | http://polpred.com/news

OmOIMOTEKa TEXHUIECKOTO By3a

NznatenbcTBO «JIaHby. DIEKTPOHHO-OMOIMOTEYHAS CUCTEMa

http://www.studentlibrary.ru -

Pycckas BupTyansHas Onbmmoreka

http://rvb.ru —

UznatenbcTBO «JIaHbY. DNeKTpOHHO-OMOIMOTEYHAs cUCTEMA

http://e.lanbook.com -

EsxeHenensHuk Hayku U oOpa3oBanus FOra Poccun «AkageMus»

http://old.rsue.ru/Academy/Archives/I|
ndex.htm

Hayunas snextponnas Oubmmoreka «e-Library»

http://elibrary.ru/defaultx.asp -

DnekTpoHHO-O0ubMoTeuHas cucrema IPRbooks

http://www.iprbookshop.ru -

OJEeKTPOHHO-CIIpaBOYHAasi CHUCTeMa JOKyMEHTOB B  cdepe

obpazoBanus «MHDOpMIOY

http://www.informio.ru

HNudopmarnmonHo-nipaBoBas cuctema «KOHCYIbTaHT-TIITIOC

CeteBast Bepcus, JOCTYIIHA CO BCeX
KOMITBIOTEPOB B KOPIOPATUBHOMN CETH
Narl’y

HNudopmarnmonHo-npaBoBas cuctema «['apanT

CeteBasi Bepcus, JOCTYIIHA CO BCeX
KOMITBIOTEPOB B KOPIOPATUBHOMN CETH
Narl’y

OnexkTpoHHO-OubIoTeuHas cucremMa «FOpaitT»

https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

MaTepl/IaJILHO-TeXHI/I‘—leCKaH 0a3za YHuBepCUTETA II03BOJIACT 00ecreunBaTh KAYCCTBEHHOE

MMPOBCACHUC TCOPCTUYCCKUX U J'Ia60paTOpHBIX 3aHITUH.

Ilepeuens HEOOXOIMMBIX TEXHHUECKHUX CPENICTB O0YUEHHS, UCTIOIB3yEMBIX B YI€OHOM TpoIIecce

JJIs1 OCBOCHUS AU CITUIIIIMHBI <(I/I36paHHBIC TJIaBbl HCOPT AHUYCCKOM XUMUI:

e KOMITBIOTEPHOE U MYJETUMEANIHHOE 000y IOBAHUE;

®  BHJICO- U ayIMOBU3YyaTbHEIC CPEIACTBA OOYICHUS U JIP.

Tpe6OBaHI/I${ K ayauTopuun Jis1 JICKIUOHHBIX W IIPAKTUYCCKUX 3aHATUMN: 6GCH.IyMHa$I CBECTJIaA

ayIUTOPUS HA 25 MOCAAOYHBIX MECT C UHTEPAKTUBHOM JOCKOM.

I[J'ISI IMMOJIHOLIEHHOT'O OCYIICCTBJIICHHUA yqe6H0r0 mnmpounecca 1nmo JMCHUIIMHE UMCIOTCA:

Jlexuuu, npeseHTanuu
KontponbHbie TECTHI.

Ta0onure!.
BapuanTel 3a1aHuil 1711 KOHTPOJIBHBIX PadoT.

grwbdE

Cruncok BOIIPOCOB [JIA IMTPOBCACHUA CO6€C€)10B3,HI/I$I " KOJUIOKBHUYMOB.



http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://polpred.com/news
http://www.studentlibrary.ru/
http://rvb.ru/
http://e.lanbook.com/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/

6. BapuaHThI 3a1aHHU# TSI CAMOCTOSTEIBLHOM PabOTHI.

11.METOJIMYECKHUE YKA3AHMS JUIS OBYYAIOIIUXCS IO OCBOEHUIO
TACHUTIINHBI

Juctummuaa «/30paHHbIe TJIaBbl HEOPTaHUYECKOW XMMHMY HampaBieHa Ha (popMmupoBaHue
kommerenmuii: YK-1,I1K-4.

[TpoMexyTouHast aTTeCTallys IPEANIONAraeT YK3aMEH.

[Tpuctynas K M3y4eHUIO JUCLUIUIMHBL, HEOOXOAUMO B INEPBYIO OYepe/lb O3HAKOMUTHCS C
coJiep;kaHueM pabouelt mporpammsl gucuuminHel (PITT).

JIexuuy UMEIOT LIEIIbI0 AaTh CUCTEMATU3UPOBAHHBIE OCHOBBI HAYYHbBIX 3HAHHM.

[Tpu u3yuennu u nmpopaboTKe TEOPETUYECKOT0 MaTepraia it OakalaBpoB HEOOXOAUMO:

- MOBTOPUTH 3aKOHCIIEKTHUPOBAHHBINA Ha JIEKIIMOHHOM 3aHATHUU MaTepual U JONOJIHUTH €ro C
Y4E€TOM PEKOMEHJIOBAaHHOM 110 JaHHOM TEME JINTEPaTyphl;

- IIpU CAMOCTOSTEIbHOM H3YYCHMM TEOPETUYECKOW TEMBl CHENIaTh KOHCHEKT, HCIOIb3Ys
pexomenaoBanHsle B PIIJl smTepaTypHble WCTOYHHUKM UM pecypcsl HHGOPMAIMOHHO-
TEJIEeKOMMYHUKaMOHHOMU ceTh « HTepHeT»

- IPU IOJTOTOBKE K MIPOMEKYTOYHOW aTTECTAI[MH 10 MOJIYJIIO UCIOIB30BaTh MaTepuaibl (oHIa
OLICHOYHBIX CPEJNICTB.

[lpakTudyeckue 3aHATHS MPOBOIATCS C IENBI0 YIIyONeHUs ¥ 3aKperIeHUs 3HAHHM,
IOJYYEHHBIX Ha JIEKUMSX M B IPOLIECCE CaMOCTOATENbHON padoThl HaJl HOPMAaTUBHBIMU
JIOKyMEHTaMU, Y4eOHOM U Hay4yHOU TUTepaTypoi.

[Tpy mOATroTOBKE K NPAaKTUYECKOMY 3aHATHIO HEOOXOAUMO:

- U3Y4HTb, IOBTOPUTH TEOPETUUECKUI MaTepHUall 0 3a1aHHOI TeMe;
- IIpY BBIITOJIHEHUH JOMAIIIHUX PACUETHBIX 3alaHUM, U3yYUTh, [IOBTOPUTH TUIIOBBIE 3a/1aHNUS,
BBITOJIHSEMbIE B Ay TUTOPUU.

Pexomenganum mo padore ¢ HaAy4YHOH U Y4eOHOI JTUTEPATYPOH

Pabota ¢ yueOHOI 1 HaydHOU TUTEPATYPO SIBIISIETCS TJIABHOU (DOPMOM CaMOCTOSTEHHOM
paboThl U Heo0XoAMMa MpU MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMHUHApCKUX 3aHATUAX, K
MOJ1yJIbHBIM KOHTPOJIbHBIM paboTam, onpocy, 3aueTy. OHa BKJIIOYaeT MpopaboTKy JIEKIIMOHHOTO
MaTepuanga — H3Y4eHHE PEKOMEHIOBAHHBIX MCTOYHHMKOB M JMTEPATYphl 0 TEMATUKE JIEKIIHM.
KoHcnekT nexkuun noiKeH coaepkaTh pedepaTUBHYIO 3allMCh OCHOBHBIX BOIIPOCOB JIEKLIUH,
IpPEeUIOKEHHBIX TpernojaBareseM cxeM (IPpU HMX JEMOHCTpallu), OCHOBHBIX HCTOYHHUKOB M
JUTEpaTyphl IO TeEMaM, BBIBOJBI MO KaxaoMy Bompocy. KoHcIeKT nomkeH ObITh BBIIOJIHEH B
OTJeNbHONW TeTpanu mo npeaMery. OH JOMDKEeH ObITh aKKypaTHBIM, XOPOILIO YHMTAaeMbIM, HE
COJIepKaTh HE OTHOCSILYIOCS K TeMe HH(DOPMAIIUIO UK PUCYHKH.

KoHcnekTsl HaydHO IUTEpaTyphl IPH CAMOCTOATEILHON MOATOTOBKE K 3aHITHSIM JTOJIKHBI
OBITH BBITIOJIHEHBI TAK)XX€ aKKypaTHO, COJAEpP>KaTh OTBEThl HA KaX/Iblil MOCTAaBJIEHHBIH B TeMe
BONPOC, MMETh CCBUIKY HAa HCTOYHHMK HMH(OpManMu C 00sS3aTeNbHBIM YKa3aHHUEM aBTopa,
Ha3BaHMS M TOJa W3/JaHUA HCIONb3yeMOl HaydHoOW muTepaTypbl. KoHCIEKT MOXeT ObITh
OMOPHBIM (COZIEPKATh JINIIb OCHOBHBIE KIIFOUEBBIE NMO3UIMH), HO IIPX 3TOM HO3BOJIIOIIUM J1aTh
MIOJIHBIM OTBET MO BOIPOCY, MOXKET ObITh MOAPOOHBIM. OObEM KOHCIEKTa OMpPENENsIeTcs CaMiuM
oOyJaromumcs.

B nporuiecce paboThl ¢ yueOHON 1 HAydHOU JTUTEpaTypoil 00yUaroIUuNCs MOXKET:

- JlenaTh 3alUCU IO XOAY 4YTEHHsS B BHUJE NPOCTOrO0 WM Pa3BEPHYTOro IUIaHa (CO34aBaTh
nepeyeHb OCHOBHBIX BOIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH TE3HUCHl (IUTHPOBAHUE HambOoJiee BAXKHBIX MECT CTaTbM WJIM MOHOrpaduwu,
KOPOTKOE U3JI0)KEHHUE OCHOBHBIX MBICIIEH aBTOpA);

- TOTOBUTH aHHOTALMU (KpaTkoe 0000IIeHe OCHOBHBIX BOIIPOCOB Pa0OTHI);

- CO3/1aBaTh KOHCIIEKTHI (pa3BEPHYTHIC TE3UCHI).



Pabowas mporpamma mucnuruinHbl «V30paHHBIC TIIaBBl HEOPTraHWYECKOM XWMHU» COCTaBliCHA B
cootBercTBuM ¢ TpeboBanmsasMu PI'OC BO mo cnemmansHoctH  04.03.01. «Xumust (ypoBeHb
OakamaBpuaTa)», YTBEPKICHHOTO NpHKa3oM MuUHUCTEpCTBAa 0Opa3oBaHUMs W Hayku Poccuiickoit
Oenepannm ot 17 urons 2017 1. Ne 671

[IporpamMmy coctaBui: npodeccop kadeapsl xumuu CanamoB A.M.

Pabouas mporpamMmMa yTBepik/icHa Ha 3acelaHuu KadeaApbl XUMUU

[Mpotokon 3aceqanust Ne __ 7 or « 13 » mapra 2025 .

Pabouas nporpamMma o100peHa y4eOHO-METOIUIECKIM COBETOM

XUMHKO-OMOJIOTHYECKOro__(hakyiabTeTa

[Iporoxon 3acenanust Ne __ 16 or « 18 » mapra 2025 r.




CBejieHUsI 0 MepeyTBEPKIEHUH MPOrpaMMbl HA 0YepeaHOIl y4eOHbIi roJ U perucTpanum

H3MEHEeHH

YVueOHbIH
roj

Pemrenne xadenpor
(Ne mporokonna,
JaTa)

BaeceHnHble n3MeHeHUS

Tlonnuce 3aB.
kadenpoi




