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1. HEJIX OCBOEHUA JUCHUIIJIMHBI

Heasimu ocBoeHust AucHUIIMHbI «TeopeTnyeckue 0CHOBBI HEOPraHUYECKOH XUMMI»
SIBJISIIOTCSI:

— H3y4YEHHUE CTYJCHTAMH OCHOBHBIX MIOHATHH U 3aKOHOB XMMHH;

— OCBOEHHE OCHOBHOT'O MaTepHajia Mo CTPOSHUIO aTOMOB, XHMHUYECKOM CBSI3H H
3aKOHOMEPHOCTSM, CBSI3aHHBIM C IEPUOJIUYECKUM 3aKOHOM U MEPUOTUUECKOM
cuctemoit anemenToB /. 1. MeHneneena.

— H3Y4YCHHC OCHOB XUMHUYECKOU TCPMOANHAMHUKN U KHHCTUKU XUMHUUYCCKHUX
MIPOIIECCOB.

— TMOJy4YeHHue TIyOOKHX 3HAHUHM 10 TEOPUH PACTBOPOB U TCOPUU IIEKTPOXUMUUYECKUX

IPOLIECCOB.

2. MECTO JUCHMUIIVIMHBI B CTPYKTYPE OIIOII BO

Jucuuninuza «TeopeTndyeckre OCHOBbI HEOPraHMUeCKONH XUMHUMW» OTHOCUTCA K biioky 1, k
JUCLMIUIMHAM 110 BBIOOpY; H3ydaeTcst B 8 cemectpe. OCHOBOM AJii €€ OCBOCHMS SIBISIOTCS
3HaHUS, NOJy4YaeMble B Ipolecce M3y4YeHMs AUCLUIUIMH 0a30Boil vactu «Heopranuueckas
XUMUAY, «AHATUTHYECKA XUMUY, «PU3HUECKAT XUMUSI.

Tabauna 2.1.

CBs3b JAUCHHUITJIMHBI «TeopeTuqecKne OCHOBbBI Heopra}mquKoﬁ XUMUHN» C
NpeameCTBYIOIUMHA JUCHUIIVIMHAMMA U CPOKU UX U3YUYCHUSA

Kon JIuCcuuImHeL, NpeAeCTBYIOMNE TUCHUATINHE Cemectp
JIACIIATUTHHBI «Teopernueckne OCHOBBI HEOPTaHUIECKOH XUMHIN
51.0.12 | MaremaTuka 1,2
B1.0.16  |®usuka 1.2
B1.B.JIB.02.01. |9nemeHTapHbIH Kypc XUMHU 1
51.0.06 Heopranndeckast Xumus 2,3
B1.B.IB.01.01. |M30paHHbIe I11aBbl HEOPrAHUIECKON XUMUH 6
51.0.07 Oprannyeckas XUMHs 6,7
51.0.08 DusnyecKas XUMHs 6,7

B pe3yabTare 0CBOCHUSA IMCHUIIMHBI 00Yy4aIOMIUIICS TOJIKEH:

3HATb:



[TpuHIMITEI KTaccuUKAIME U HOMEHKJIATYPY HEOPTaHUIECKUX COCTMHEHUI;
OCHOBHBIC THITBI XUMHYECKHUX CBI3CH;
OCHOBBI COBPEMEHHOM TEOPHH CTPOCHUS aTOMa;
Teoputo KOMIIJIEKCHBIX COCTUHEHUM;
OCHOBBI PHEPTEeTUKH U KHHETUKH XUMHUYECKHUX MTPOIIECCOB;
Teopuro pacTBOPOB HEAICKTPOIUTOB M HJIEKTPOJIUTOB;

OCHOBBI JIEKTPOJIUTHYECKUX MPOIIECCOB;

yMeTb:

HaXOI[I/ITB CBA3b MCXKAY CTPOCHHUEM BCE€IIECTBA H €TI0 XHMHUYCCKHMU

BO3MOXXHOCTAMMU,

Pemath 1100bI€ XUMUYECKHE 3a/la4u, OIIUpasCh Ha TeOpeTI/I‘leCKI/Iﬁ MaTepual

OCHOB XHMMUH,

[IpoBonuTh mpocTeliiue pacy€Thl MO OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIM
peaKIusaM, IHEPreTUYECKUM U KHHETHYECKUM TIPOIIECCaM, TEOPUH PACTBOPOB;
Paborate B mabopaTopuu ¢ HCIONB30BAaHHEM MPOCTEHIIEro 1abopaTopHOro

000pyI0BaHUs;

CoCTaB/IsATh XHMHUYECKHEC pcakuuu JIFOOBIX XHMHUYECKHX mponeccoB "

BBIIIOJIHATH HA UX OCHOBEC HGO6XOILI/IMBIG PaCUCTHI.

BJIAJETh:

MeTonukoi TpPOBEINEHHUS] XMMHUYECKOTO SKCIEPUMEHTa B J1IaOOpATOPHBIX

YCIOBUSX;

YMeHueM IMPpaBUJIBHOT'O 00BsICHEHUS PE3YJIbTATOB 3KCIICPUMCHTA, CCIIN HaKC

pe3yJIbTaT OTPHUIATEIbHBIN;

MeTtomaMu  OKa3aHUS HepBOﬁ nomMomu T1IpU HECUACTHBIX ClIydasaX B

XUMHUYECKOH J1aOOPaTOPHUH.

3. KOMIIETEHIUH OBYYAIOIIEI'OCA, POPMUPYEMBIE B PE3YJIBTATE
OCBOEHMSA JNCHUIIJIMHbI

HpOLICCC NU3YUCHUSA NUCHUIIJIMHBI HAITPABJICH Ha (bOpMI/IpOBaHI/IC OJICMCHTOB CJIICAYIOIIHUX

komnereHIMd B coorBerctBuM ¢ PI'OC BO u OIIOII BO no naHHOMY HanpaBiIeHHIO

[MOATOTOBKH:
Kon HaumeHoBaHue Nuaukarop B pe3yibTarte ocBoeHHs
KOMIIETEHI KOMIIEeTeHIINH JOCTH/KEHHSA AUCHHUIIIMHBI 00y4Yal0HiicH
U KOMIIeTeHIN U HOJIKeH:
Yuueepcanvnvie komnemenyuu u unOUKaAmMOPvl UX 00CHMUICEHU
VYK-1 Cnoco0eH ocyuiecT- YK-1.1. Anamusupyer | 3HAThb:

BJISITH MOUCK, KPUTH-
YeCKHH aHAJIN3 U

3amady, BBIACTSA €€

0a30BbIE

- TIOHATHE U KIIacCHUpUKAITHSL
CHCTEM,;




CHHTe3 HH(popManuu,
NMPUMEHATh CHCTEM-
HBbII OaX0 AJ1s1 pe-
IIEHHS] OCTABJIEHHBIX
3agayu

COCTaBJIAIOIIHNC,

YK-1.2. Omnpenenser,
MHTEPIPETUPYET u
pamxupyer uHpOpMa-
U0, TpeOyeMyro s
pelieHus TOCTaBJICH-
HOM 3a7a4u;

YK-1.3. Ocymectsns-
€T MTOUCK HH(DOpMAITIH
JUIS  pElICHUs]  Ioc-
TaBJICHHOW 3aJadu II0
Pa3INIHBIM TUIIAM
3ampocoB;

YK-1.4. Tlpu obpa-
O0otke  wmHpOpMaLUU
otnu4aeT (PaKTel  OT
MHEHUH, HHTEpHpeTa-
U, OLEHOK, (OpMH-
pyer cOoOCTBEHHBIE
MHEHHS U CYXJICHHS,
apryMEHTUPYET CBOU
BbIBOJbI u TOYKY
3peHus;

YK-1.5 Paccmarpusa-
T U IIpeAsIaraeT Bo3-
MO’KHBIE BapHAHTHI pe-
IICHHS TIOCTABICHHOW
3aJa4di, OIICHUBas UX
JIOCTOMHCTBA U HEJ0C-
TaTKH.

- CTPYKTYpY ¥ 3aKOHOMEPHOCTH

(YHKIIMOHUPOBAHHS CHCTEM;

- 0COOEHHOCTH CHCTEMHOTO
MOJX0/1a B HAYYHOM ITO3HAHUH;

- IOHATHE O CUCTEME, €€ LEAX,
3a1a4ax U OOMHUX MPUHIUIAX;

- OCHOBHBIE TEXHOJIOTHH TIOMCKA U
cbopa naopmanuy;

- opMaThl MpeACTABICHHS
WHPOPMaIK B KOMITBIOTEPE;

- IpaBUJIa UCTIONIB30BAHUS CPEJICTB
CBSI3H;

- MH()OPMAIMOHHO-TIONCKOBEIE
CHUCTEMBI U 0a3bl JaHHBIX;

- TEXHOJIOTHIO OCYIIECTBICHHS
nmoricka nH(hOpMaIuy;

- TEXHOJIOTHIO CHCTEMATU3aI1H
MOJy4YeHHOH HH(OpMAIINK;

- CIOCOOBI CTaTUCTHYECKO# 00pa-
OOTKM JaHHBIX, IPEICTABICHHBIX B
Pa3INYHBIX H3MEPHUTENIBHBIX IIKa-
Jax W aHAJU3 MTOJTYYCHHBIX Pe3yiib-
TaToB;

- BUzBI ¥ opMBbI paboTEHI ¢ Tieaa-
FOTMYECKON U HAYYHOU JTUTepary-
poi;

- TpeOOBaHMsI K 0(OPMIICHHUIO
oubnrorpaguu (CrucKa JIMTepary-
pBI).

Ymersn:

- paborathb ¢ nHopMaIueH,
MIPEACTABICHHON B PA3IMUHOMN
dopme;

- 00pabatbIBaTh JaHHBIE CPEJCT-
BaMH CTaHJIAPTHOTO MPOTPaMMHOTO
obecreyeHus;

- CHHTE3UpOBaTh MHQOPMAIIHIO,
MPECTABICHHYIO B Pa3IMYHBIX
UCTOYHHKAX; -

- BEIOMpAaTh UCTOYHUKU HH(OpMa-
I[UH, aJICKBATHBIE IOCTABICHHBIM
3aJjauyaM 1 COOTBETCTBYIOIUE Ha-
YYHOMY MHUPOBO33PEHHIO;

- OCYIIECTBISTh MOUCK UH(OpMa-
LHH;

- HUHTEPIPETUPOBATH U PAHKUPO-
BaTh HHPOPMAIIHIO, TPEOYEMYIO JIJIst
peuIeHus IOCTaBJIEHHOM 3a4a4H.
Baapers:

- IEPCOHANBHBIM KOMITBIOTEPOM H
MOUCKOBBIMH CEPBUCAMH;

- METOJIMKAaMH aHaJMTHKO-CHHTE-
THUYECKOM 00paboTKH HHPOPMALTH
U3 pa3INYHBIX HHPOPMAIIMOHHO-
HOMCKOBBIX CHCTEM (IIpeIMeTH3a-
1ysl, aHHOTHPOBaHUe, pedepupo-
BaHWHC).




Ilpogheccuonanvuvie Komnemenyuu u UHOUKAMOPBL UX OOCHIUNCEHUS

IK-7

Cnoco0eH mpeacras-
JIITh MOJIyYeHHbIE B
HCCJIEIOBAHUSAX pe-
3yJbTATHI B BUJIE OT-
YeTOB U HAYYHBIX My0-
JIMKAUMH (CTEHT0BBIX
AOKJIA/I0B, pedepaToB
M CTaTeill B Iepuoau-
YeCcKoil Hay4YHOH Ie-
YaTH.

OIIK-7.1.
HOBHBIC
CIOCOOBI |
MONYYCHUs, XpaHCHUs,
mepepaboTku  MHGOP-
Mallui; TPUHIUIBL 00-
paboTku wuHDOpMANUY;
COCTaBJIsIET 0030p JIH-
TepaTypHBIX UCTOY-
HUKOB MO 3aJaHHOU
Teme, oopMIIIeT OTde-
Thl O BBINIOJIHEHHOH pa-
Oore mo 3amaHHOM (hop-
Me;

3Haer oc-
METOIEI,
cpelncTBa

HK-7.2. Aramusupyet
U KPUTHYECKH OIICHU-
BaeT pa3BUTHE Hayy-
HBIX HJICH, Ha OCHOBE
UMEIOIINXCS  pecyp-
COB, COCTaBISIET IUIaH
pelieHnusT TIOCTaBJICH-
HOW 33724y, BHIOWPAET
U MOIUQPUIUPYET Me-
TOAUYCCKHUC ITPUCMBI;

HK-7.3. HWcnomnezyer
COBPEMEHHOE  XUMH-
geckoe 000pyaoBaHUE
B J1abOpaToOpHBIX YyC-
JIOBUSX, rpaMOTHO
000CHOBBIBACT  TIOC-
TaBJICHHBIC 3aJ1a4u B
KOHTEKCTE COBPEMEH-
HOTO COCTOSIHHSL TIPO-

ONleMBI,  HCHOJB3YeT
MaTeMaTHYeCKue Me-
TOBI OLICHHBaHHUS
rumnore3,  00paboTKH
SKCIICPUMEHTAIbHBIX

JNaHHBIX,  MaTeMaTH-

YECKOr0 MOJENINPOBa-
HUSI XUMUYECKUX IIPO-
LECCOB U aJECKBATHO
OLIEHUBAET [OCTOBEP-
HOCTb M 3HAaYUMOCTh
MIOJIYYEHHBIX  PE€3YJib-
TaToB.

3HaTh:

- OCHOBHBIE CITOCOOBI U

npueMbl  0(hOpMIICHHS, TPEICTaB-
JIEHHS ¥ CUCTEMATH3aIiHI
pe3yibTaTOB  TCOPETHUECKHX W

9KCIIEPUMEHTAIIBHBIX UCCIIEIOBA-
HUM TIapamMeTpoB U XapaKTEPHCTHUK
MpuOOPOB, CXEM, YCTPOUCTB H
YCTaHOBOK 3JIEKTPOHUKH H
HAHORJIEKTPOHUKH;

- METOJIUKU U TIPUEMBI OTITHMAITb-
HOW BH3yann3anuy HHPOPMAIIHH.
Ymern:

- TIOJIL30BATHCS 0A30BBIMH
MpreMaMHt ¥ CTaHAAPTHHIMHU
MPOTrPaMMHBIMH CPEJCTBAMH
odopMIIeHUs, PEACTABICHUS U
CHUCTeMAaTHU3alNN pe3yIbTaToOB
TEOPETUIECKHUX IKCIIEPUMEHTAIh-
HBIX UCCJIEAOBAaHUN MAPaMETPOB,
XapaKTePUCTHK ©  KOHCTPYKITHIA
MpuOOPOB, CXEM, YCTPOUCTB U
YCTaHOBOK DJICKTPOHUKH ¥ HAHO-
DIIEKTPOHMKH B (opME OTYETOB,
Mpe3eHTanni, AOKIAJA0B, ITyOinKa-
117K

- TMpencTaBisATh TOJTYyYEHHBIE B
WCCIIEIOBAHUSAX PE3yJbTaThl B BUJIE
OTYETOB W HAYYHBIX ITyOIMKAIHi
(cTeHoBBIE OKIAIBI, pedepaThl

Y CTaTbU B IEPUOINIECKON Hay4-
HOH meJyatn);

- TIPE/ICTABIISATH PE3YJILTAThl Pa0OTHI
B BHJE aHAJIUTUYECKOTO OTYETa,
CTaThH, BBICTYIUICHHS, IPE3CHTAIINN
JoKiIana, WHGOPMAIMOHHOTO  00-
30pa.

Baangers:

- 6a30BBIMU HaBbIKaMH oopmite-
HUSl PE3yJIbTAaTOB HCCIIEIOBaHUS B
(dbopMe 0TYETOB, NMPE3CHTALINH,
JIOKJIa/IOB, MyOJIMKAIMiA 1O pe-
3yJIbTaTaM MPOBEJICHHBIX HCCIIe-
JIOBaHUI NIapaMETPOB, XapaKTe-
PHUCTUK ¥ KOHCTPYKLHUI PHOOPOB,
CXeM, YCTPOWCTB M YCTaHOBOK
AIIEKTPOHHUKH U HAHOAJIEKTPOHUKH;

- OCHOBHBIMH CpelcTBaMU
BU3yaJIM3aliy UHPOPMAIIHH;

- HaBbIKAMU OpTaHU3aIM{ HAYYHBIX

JIUCKYCCHUI;

- HaBBIKAMHU MYOJMYHOH M HAyYHOH
peun;

- HaBBIKaAMHU MIOMCKA u
WCTIONB30BaHUA  MHPOpPMau B

pa3pe3e npodeccHoHaIbHOU  Jiesi-




TCIBHOCTHU

4. OFBEM JINCIIATIVHBI ¥ BUJbI YYEBHOM PABOTHI

Taoauna 4.1.
O0beM 1MCUMIJIMHBI M BUABI Y4e0HOI padoThl
Bup yueoHoii padoThl Bcero yacos 8
cemMecTp
OO6m1ast TpyA0€MKOCTh AUCITUTUIHHBI 144 144
AyIUTOPHBIE 3aHATHUS 56 56
Jlekuun 20 20
[IpakTuyeckne 3aHATHS 36 36
CamocrosrenbHas pabora cryneHToB (CPC) 61 61
Kontposb 27 27

5. COIEP)KAHME JUCHUIIJIUHBI, CTPYKTYPUPOBAHHOE 11O TEMAM
(PA3JIEJIAM) C YKABAHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA
AKAJJEMUYECKHNX NJIU ACTPOHOMHMNYECKHUX YACOB Y BUIOB YUEBHBIX

3AHATUUA

5.1. CTpyKTypa U cofep:kaHHe AUCHUITHHBI

OO6mas TpyI0eMKOCTh JUCIUIUTMHBI COCTaBIISIET 4 3a4eTHBIX eauawmIl, 144 gaca

Tab6anna S.1.
Bunabr
% yueOHOIl paboThI dopma TeKyIIero KOHTPOJIs
Paznen aucuumuimHb o}
n/m 3 Jlex| Ilpakr. |CamocTosT. yCIIEBAEMOCTH
@)
uuu| pabdboThl paborta
Beenenne. OCHOBHBIE TOHATHSA Tect Ha XUM.
1 8 2 4 6
Y 3aKOHBI XUMHH. HOMEHKJIATypy
2 Crpoenue aToma 8 2 4 6 TecToBbie 3anaHus




XuMHYECKas CBA3b 8 2 4 6 KonTpoabnas padora Nel

IIepuon. 3axon u Ilepuon.

8 2 4 6 Komnoksuym Nel
cucremMa
CrtpoeHre KOMIUIEKCHBIX
8 2 4 8 TecroBrle 3a0aHus
COeIMHEHU N
Hauana xummnueckoi
8 2 4 6 TectoBble 3a1aHus
TEPMOJIUHAMUKU

Kuneruka u MexaHnusm
8 2 4 7

XUMHUYECKOHN peakiuu KonTponbnas padota No2

PactBopbI 8 4 4 8 TecToBbie 3amaHus

TecrtoBbIe 3a1aHUs
3J'I€KTpOXI/IMI/I‘I€CKI/IC CBOHUCTBA

pacTBOpOB
Komnoksuym Ne 2

Hroro 20 36 61

5.2. Cozlep)lcalme AUCHHUIIIMHBI «TeopeTuquIme OCHOBBI Heopra}mqeucoﬁ XUMUH»

1. BBeaenue

XuMUA Kak CHUCTEMa 3HAHWH O BEIIECTBAX M MX MPEBPAIICHUSAX. Teopust U SKCIEPUMEHT
B XUMHUHU. Pa3nuuHble ypoBHM XuUMHYeckoi Teopuu. WMHpopmanmoHHble cuctemsbl. Cucrema
MIPUOPUTETOB B Pa3BUTHH XUMHUH. OCHOBHBIE TTPOOJIEMBI COBPEMEHHON HEOPTaHUYECKOW XUMHUH.
Pycckas HOMEHKIIaTypa HEOpraHMYEeCKHX COSAMHEHUN (KUCIOPOM, OKHUCEI, TUAPOOKHCH, BOJA,
mIeJI0Yb, TIEPEKUCh BOJOPOJA, CEPHOKUCIBIM, XJOPUCTBHIH W T.J.). MexayHapoaHas
HOMEHKJIaTypa. XUMHUSI U SKOJIOTHSI.

OcHOBHBIE TIOHSITUST W 3aKOHBI XHUMHH. ATOMHas €IWHUIIA MacChl. ATOMHas |
MOJIEKYyJIsIpHast Macchbl. Moiib. MosbHast macca. BanenTHocTh. CTeneHb OKUCICHUS. DKBUBAJICHT.
MonbHast Macca skBuBajieHTa. OmpeneneHnuss XUMUYECKOT0 3KBUBAJIICHTA 3JIEMEHTA, KUCIOTHI,
TUJPOKCHAA, CONMU, OKcuaa. OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE OSKBHUBAJIEHTHI.  3aKOH
CTEXHMOMETPUHU. 3aKOH YKBUBAJIICHTOB.

CriocoObI BEIpayKEHUSI KOHIICHTPAIMH PACTBOPOB.

2. Crtpoenue atoma. Pa3BuTue npeacrasiienuii o crpoennn atroma. KBanroso-

MEXaHH4YeCKad MOI¢C/Ib.

8 2 4 8 KonTtponbHas padora Ne3




Atom — kak cioxHad cucreMa. CnoxkHas cTpykrypa sapa. IIpoToHBI M HEWTPOHBI.
[IpoTOHHO-HENTPOHHASA TEOPHS CTPOEHUS sAIpa.

JIBOMCTBEHHAs NpUpOJa IEKTPOHA. Macca M 3apsil 3JIEKTPOHOB. BOIHOBBIE CBOMCTBA
anexktpoHoB. CooTHomeHue HeomnpeaeneHHoctu [eizenbOepra. [lonstue opOurtanu. BomHoBas
¢ynkuus u BoiaHOBoe ypaBHeHue Llpemunrepa. PagmanbHas u opOUTanIbHAs COCTABISIONINE
BOJTHOBOM (PYHKITUH.

KBanrtoBblie uncna. CTpykTypa 2JIeKTpOHHBIX 000s10ueK. KBaHTOBBIE YPOBHM, KBAHTOBBIE
noAypoBHH, s-, pP-, O-, f- aromueie opOutamu. IIpaBuno KieukoBckoro. PeanbHble
PacCION0KEHUS YPOBHEU U MOIYPOBHEN B aTOME.

OCHOBHBIE TNPUHLHUIIBI PACHpPEACIICHUs AJIEKTPOHOB B aTOME: IMPUHUUII HAMMEHbLIEH
sHepruu, npuHuun Iaymu n npasuno I'ynna.

N300paxeHne 3JeKTPOHHOM CTPYKTYPhI aTOMa MPU MOMOIIIH 3IEKTPOHHBIX GOpMYI U
KBAHTOBBIX SYEEK. DHEPreTUUECKUE AUarpaMMbl MHOTO3JIEKTPOHHBIX aTOMOB.

3. XumMuyeckas cBA3b

[TonstTre xumudeckoi cBsizu. KpuBble M3MEHEHHS SHEPruu MpU OOPa30BAHUU CBS3H.
IIpupona xumuueckon cBsa3u. KonnuecTBeHHbIE XapaKTEpUCTUKH CBA3U. Tun cBs3u. BaieHTHBIE
1 MEXMOJIEKYJISIPHBIE CBSI3H.

KoBasientnast cBa3p. JIBa MeTroma OOBSICHEHUST KOBAJICHTHOW CBsi3M. (CHOBHBIE
nosio’keHuss meroaa BaseHTHBIX cBszeil (BC). IMomspHocTs cBs3u. HemomsipHble U moOJsipHBIE
MOJIEKYJIbI. JIMIIOJIBHBIE MOMEHT M XapaKTEPUCTUKU CTENEHW IOJSIPHOCTH CBSI3U. THIIBI
rudpuan3anil aTOMHBIX OpOHTasell, HAampaBIEHHOCTh XHMHUYECKOW CBS3H, TeOMeTpudecKas
KOHpHUTypanmus MOJEKyld. ©- ©u 7- cBa3u. OnauHapHbIe, [BOWHBIE W TPOWHBIC CBSI3M.
HeHnacpimaemMocTb CBsI3U. DHEPrus CBS3H.

OcHOBHBIE TIOJIOKEHHUSI METOJIa MOJCKYJSIpHBIX opoutaneir (MMO). CasizpiBaromiue,
PasphIXJISIOIIME U HECBA3BIBAIOIIME MOJEKYJISIpHbIE OpOUTAIM; G- U T- MOJEKYJSpHbIE
opbutanu. CxeMbl MOJIEKYJISPHBIX OpOUTaNell JABYXaTOMHBIX FOMOSIJIEPHBIX, T€TEPOSACPHBIX U
MHOT0aTOMHBIX MoJieKyl. [Topsnok cBsizu. MaruutHele cBoiicTBa MoJieKyJsl. CpaBHEHUE METOIOB
BC u MMO.

Wonnas cBsa3b. Kputepuii oOpa3oBaHust HOHHON cBs3M. HeHachlaeMocTh CBS3H.
Kpucrannnueckoe cocTositHie HOHHBIX coeAMHeHUI. HeHnanpaBneHHOCTh CBSI3U. DHEPIUsl CBSI3U.

MexmMmonekyisspHble CBsA3U. BomopoaHas cBs3b.

4. Ilepuoauyecknii 3aKOH M nepuoauveckas cucrema 3Jemenros JILH.
MemnpeieeBa

[loncku  ocHOBBI  Kiaccu(UKAMM ~ XUMHUYECKHX  DJIEMEHTOB  JI0  OTKPBITUA
MIEPUOIUYECKOr0 3aKOHA.

Tpu stana padotst .M. MenneneeBa B 00J1aCTH CUCTEMaTUKHA XUMHYECKUX 3JIEMEHTOB.
@opMyIUpOBKa NEPUOAMUYECKOTO 3akoHa. Co34aHME NEPUOJNYECKOM CHCTEMBI 3JIEMEHTOB.
Jlornueckuie BBIBOJIBI M3 IEPUOIAYECKOTO 3aKOHA U IEPUOINIECKON CUCTEMBI SJIEMEHTOB.

CoBpemeHHass (GOpMYIHpPOBKa TMEepUOJUUECKOro 3akoHa. CTpPyKTypa COBpeMEHHOH
MEPUOIUYECKON CUCTEMBI AJIEMEHTOB. KOpOTKONMEpHOAHBIN M JJIMHHONEPHOIHBIA BapHAHTHI
nepuoanueckon cucreMsl. [lepuon. I'pymma. [lenenue rpynmsl Ha noarpymnmnsl. Tunudeckue
AJIEMEHTHI, TIOJIHBIE AaHAJIOTH.

S-, p-, d-, f- onemenThl. BHYTpeHHSI 1 BTOpHYHAS IEPHOAUYHOCTb.

3aKOHOMEPHOCTH H3MEHEHUsT OCHOBHBIX XapakTEPUCTHUK aTOMOB IO Iepuojam H
rpynmnaM. Paauycel aroMOB M HMOHOB, 3JHEpPrus MOHMU3ALUU, CPOACTBO K DJIEKTPOHY,
JJNEKTPOOTPHULIATEIBHOCT: HM3MEHEHHS JTHX XApaKTEPUCTHK TI0 IEPUOAAM U TIPYIIIAM.
3aKOHOMEPHOCTH H3MEHEHHUs BAJEHTHOCTH, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOWCTB
3JIEMEHTOB U CBOMCTB OJHOTHIHEIX COEIUHEHUI.



BaneHTHbIe AMEKTPOHBI U MHOT000pa3ue BAJIIEHTHBIX COCTOSHUN aTOMOB S-, P-, d-, f-
3JIEMEHTOB.
5. CTpoeHue KOMILIEKCHBIX CO€eINHEeHUI

Koopaunanuonnass teopus BepHepa kak mnepBasi yJauHas IOIBITKA TEOPETHYECKOIO
o0bsicHeHUs  cTpoeHust  KomruiekcHbIX — coenuHeHuid  (KC).  OcHOBHBIE — TOJIOKEHUS
KOOPJMHAIIMOHHOM TEOpHUM: IIEHTPAIbHBI aTOM M JIMTaH/bI, BHEHIHSS W BHYTpPEHHsA cdepa,
KOOPJMHAIIMOHHOE YHCIIO, PO KOMIUIEKCa, €ro 3apsil, TJIaBHAs U TOOOYHAs BAJICHTHOCTH

[Tpupona xummyeckoit cBsizu B KC. Coueranue 37aeKTpOCTaTUYECKOTO U KOBAJIEHTHOIO
B3aUMOJICCTBUSL IEHTPAJILHOIO aromMa (WiW WOHa) ¢ Juranjgamu. lloHstue o kucioTax u
ocHOBaHUsX JIprouca.

Pone KC B npupone (hepMeHTHI, XJTOpOohHILI, TeMOTIIO0ONH, KOMIUICKCHBIE COCTMHEHUS
MHUKpO3JIEMEHTOB B MUTAaHUM PACTeHM, JiekapcTBa U siabl). Mcnons3oBanue KC B TexHomoruwy,
CEJIBCKOM XO3SIIICTBE M MEAUIIMHE (pa3/IeJICHUE U OUYMUCTKA CMECe HEOPTraHWYECKUX COCIUHEHH,
0oprba ¢ XJIOPO30M pacTeHUil, MPOTUBOOITYXOJIEBOE ACHCTBHE KOMILJIEKCOB TUIATUHBI U JPYTUX
anemeHToB). Jleryune KC u uX poiap B HEOPraHMYECKOM CHHTE3€ (TOHKHE IUICHKH,

TeTepOCTPYKTYPHI).

6. Hauana xumu4eckoil TepMOIHMHAMHKH

XUMHUECKHE MpoIecchl Ha MHKPO - U MaKpoypoBHsX. BaxHeimme npusHaku
XUMHUUYECKUX IpeBpaiieHuid. [IoHsTHE 0 XMMUYECKHX IMpPEBpPALEHUs B HEOOBIYHBIX YCIOBHSIX:
IUIa3MOXUMHUS, 3BYKO- U MEXaHOXUMHUS, KPUOXUMUS, Ja3epHasi XUMHSL.

OcCHOBHbIE TOHSTHUSI XUMUYECKOW TEPMOJMHAMHUKU: CHUCTEMa, MapaMeTpbl COCTOSHUSA,
paborta, 3Heprus, Termiora.

BHyTpeHHsg 3Heprus, U ee U3MEHEHHEe NPU XUMHUYECKHMX U (a30BBbIX MPEBPALICHUSIX.
[lepBoe Hauano TEePMOAMHAMHUKH. OHTAIbNUS O0Opa30BaHUS XUMHUECKUX COEAMHEHU.
CranpgaptHoe cocrostHue. CTaHmapTHbE OSHTaNbNUU oOpa3zoBaHus. TemoBble 3¢ dEKTs
XUMHYECKHMX peakuuil. TepMOXMMHUYECKHE pacdyeThl, OCHOBaHHbIE Ha 3akoHe ['ecca. Tepmoxu-
Mudeckue Hukibl. TemnoemkocTs. TeMnepaTypHas 3aBUCUMOCTb TETJIOEMKOCTH M SHTAJIBIINU.
VYpaBuenue Kupxroda. DHeprus XuMu4eckoil cBs3H.

Bropoii 3akoH TepMOJWHAMUKU. DHTPOMNUSA. 3aBUCUMOCTbh SHTPOINHUHU OT TEMIIEPATYpBHI.
CranpaptHass sHTponus. M3MmeHeHue »HTponuu NpH (Ha3oBBIX IMEpexojax M XMUMHUYECKHX
peakuusax. OHepruss I'mbbca u nsHeprus [enbmronbua. Kputepuit camMonpou3BOJIBHOTO
IIPOTEKAaHUs MPOLECCOB. XUMHUUYECKUN MOTEHIMAI, 3aBUCUMOCTh XMMUYECKOIO MOTEHIMaNa OT
KOHIEHTpAlluu, JaBJICHUS PpEareHTOB. YCJIOBHE XHMMHUYECKOro paBHOBecus. M3orepma
XUMHUYECKON PEaKIMH.

KoHncranta XuMHuUeckoro paBHOBECHs Kak Mepa INIyOMHBI IMPOTEKaHMsI IPOLECCOB.
Hcnonp30BaHnE 3HAYEHWM CTAaHJAPTHOM DJHTAIbIUM M DHTPONMM JJs pacyeTa KOHCTAHT
paBHOBECHSI XUMUYECKUX peakluid. @aKkTopbl, BIUAIONINE Ha BETUYUHY KOHCTAaHTHI PABHOBECHS.
TepMoanHaMHUUYeCKU BBIBOJ, 3aKOHA AeMCTByroIMX Macc. CIBUI XMMHYECKOI'O PaBHOBECHS.
[Tpunnun Jle Hlatense.

7. KuHeTHKa U MEXaHU3M XHMHUYECKHX peaKkuHii

CKOpoCTh XMMHMYECKOM pEaKIMH, €€ 3aBUCHUMOCTb OT IPUPOABl M KOHLEHTPALUU
peareHToB, Temreparyphsl. [lopsnoxk u MonexkynspHOcTh peakuuu. KoHcTaHTa cKopocTH, ee
3aBUCHUMOCTb OT TEMIIEpATypbl. Y paBHEHUE AppeHuyca. DHEPIUs aKTHBALUM (JEHCTBUTENbHAS
u Kaxymascs). [loHsiTue o Teopuu aKTUBHBIX COYIJApeHUN, aKTUBUPOBAHHOM KOMILIEKCE B
TEOPHH A0OCOJIIOTHBIX CKOPOCTEH peakuuu. MexXaHu3M M KHHETHKa PeakIUid B TOMOTEHHBIX U
rereporeHHbix cuctemax. llemaple (H.H.CemenoB) wu konebGarenbubie (b.I1.bemoycos,
A.M.KabotuHckuii) peakiuu. ['OMOTeHHBI M TeTeporeHHbI Karamu3. AyTtokaranus. Kune-
THUYECKUA BBIBOJI 3aKOHa JeWCTBYrOmMX wmacc. DopMmanbHas KHUHETHKA, KUHETHYECKHUE
ypaBHEHUS 711 OAHOCTOpOoHHMX peakuuii [ u Il mopsiaka.



Wuruburopsl 1 uarnouposanue. OCOOEHHOCTH KMHETUKHU ra30(a3HbIX, KUIAKO(DA3HBIX U
TBepAO(ha3HbIX peakuuii. MexaHU3MBbl peakiuii C yuacTUeM OPraHUYECKUX COCAUHEHUN.

Xumuueckoe paBHoBecue. OOparuMbple W HEOOpAaTUMbIE XUMHUYECKHE PEaKIIHH.
CocTosiHMe paBHOBECHS U MPUHIUI MUKPOCKOMUYECKONH oOpaTuMocTu peakuuu. Kunernyeckuit
Y TEPMOJIMHAMUYECKUH MOAXOAbI K ONIMCAHUI0 XMMUUECKOTI'O PABHOBECHSI.

KoHcTanta XuMu4eckoro paBHOBECHS M pa3lUYHbIE CHOCOObI ee BbIpaxkeHus. CBs3b
KOHCTAHTBl XMMHYECKOTO pPABHOBECHS CO CTaHJApTHBIM HW3MEHEHHeM sHepruu [ ubOca.
CwMenieHne XMMUYECKOr0 paBHOBECHS TTpU M3MeHeHuu yciioBuil. [Tpunuun Jle [llatense.

Bnusianue cpeapl Ha TpOTeKaHWE XUMHUYECKUX peakuuid. OcoOeHHOCTH ra3zodasHbIX,
KUAKO(Pa3HBIX, TBepHOoGa3HbIX peakuui. Poiib SHTaNBNMIHOTO W SHTPONUIHOIO (GaKTOPOB B
OIIpe/Ie/ICHUH HallpaBJIeHMs Mpoliecca.

8. PacTBOpHBI

PactBopbl kuakue (BOJHBIE U HEBOJHBIE), TBepAble M ra3zoo0OpasHble. CrocoObl
BBIPQ)KEHUSI KOHIIGHTPALMU PACTBOPOB: MaccoBas JO0JI, MOJIIPHOCTb, HOPMAJIbHOCTb,
MOJIITIBHOCTh, MOJIApHast JA0jis. BnusiHMe Ha  pacTBOPUMOCTb  DHEPIUU  CTPYKTYPbI
KPUCTANIMYECKOTO  BELIECTBA W BHEPrUM  CcoJIbBaTallMM. PacTBOpbI  HACBILICHHBIE,
HEHACBILICHHbIE M, KOHLIEHTPUPOBaHHbIE U pa30aBieHHbIC. 3aBUCHUMOCTb PAaCTBOPUMOCTH OT
Temreparypbl. PacTBOpbI HiealIbHbIE U pealbHBIE.

PactBop kak ¢aza mnepemeHHOTO coctaBa. [loHsaTHe O (Ha30BBIX JgUArpaMMax,
KOMITOHEHTax, (azax, cremeHsx cBoOonabl. IlpaBunmo ¢da3 ['mb6ca. da3oBbie aUArpaMmbl
OJIHOKOMIIOHEHTHBIX CHCTEM Ha MpHUMeEpe Auarpammbl COCTOSHUN BOjAbl. OCHOBHBIE THIIbI
(ha30BbIX JAUMArpaMM JIBYXKOMIIOHEHTHBIX CHUCTEM: CHCTEMbl C HEOTPaHMUYEHHOH pPacTBOPUMO-
CThIO, JBTEKTHYECKHE CHUCTEMBl, CUCTEMbI, BKJIOYAIONIME KOHIPY3HTHO M WHIOHTPYIHTHO
IUIaBALIMECS XUMUYECKHE COeAMHEHUS. TPUaHTYIISALIMS CIOKHBIX CUCTEM.

[ToHsITHE O KOJIIOUIHBIX PAacCTBOpax.

Kommratusasle CBOMCTBa paCTBOPOB HE JIEKTPOJIUTOB U JIEKTPOIUTOB. JlaBiieHue napa
OuHapHBIX pacTBOpoB. 3akoHbl Payna. Kpuockomus u  30ymIMocKonMsl Kak —METObI
OnpeAcieHuss MOJSAPHbIX Macc. OCcMOC M OCMOTHMYECKOE JABJIEHWE B HEOPraHWYECKUX U
Oouonoruueckux cucremax. 3akonsl Payns u Bant ['odda ans pacTBOpoB HE 3JIEKTPOIUTOB U
3NEeKTPOoIUTOB. M30TOHMUECKUH KO UIUEHT.

[Ipouecc 3amep3anust BOABI U BOJHBIX pacTBOpoB. Kpuoruapar u kpuoruapaTHasi TOUKa.
BeiBeTprBaHMe KpHCTaIOTHAPAaTOB cosel. PacnibiBaHue 00E3BOXKEHHBIX COJEH BO BIIAXHOH
atMocdepe.

Onexrponutnyeckas aucconuanus (C.Appenuyc). CuibHble U cialble 3JIEKTPOJIUTHL.
Cremnenb U KOHCTaHTa quccouuanuu. PakTopbl, BIMSIONIME HAa CTENEHb 3JIEKTPOJIUTHYECKON
mucconnanuu. Kaxymascs creneHb AMCCOLMALMM CHIBHBIX 3JIEKTPOJIMTOB. Jluccoumanus
c1a0bbIX JIEKTPOUTOB. 3aK0OH pa3BeneHuss OCTBaIbaA.

Boga kaxk BaxHedmmil pactBopurenb. KoHcTaHTa aumcconuanuu Bojabl. oHHOe
npou3BeieHne Boibl. BogopoiHblil mokaszaress.

I'mpponus u conpBosn3 coneil. KoHcranTa paBHOBECHs peakluu T'Hjapoausa. dakTopsl,
BIIUSIIOLIME HA PaBHOBECHE PEAKIINI THAPOIIN3a.

IIponsBeneHne pacTBOPUMOCTH IJIOXO PACTBOPUMBIX CHIIBHBIX 3JIEKTPOJIUTOB. Y CIOBHUS
OCAXKIECHHS U PACTBOPEHUS OCATIKOB.

OcCHOBHBIE TOJIOXKEHUS NPOTOIUTHUECKON Teopun bpencrena-Jloypu. ConpskeHHbIE
KHUCTIOTHI M OCHOBaHUs. KOHCTaHTa MPOTONUTUYECKOTO pPaBHOBECHUS KaK XapaKTEPUCTHKA CHIIbI
KHUCJIOTHI U1 OCHOBAHUS.

9. JJ1eKTPOXHMHYECKHE CBOIICTBA PaCTBOPOB

COHpH)KeHHble OKHUCIIUTCIIBHO-BOCCTAHOBUTCIILHBIC Hapbl. HOHSITI/IC (6] IIBOI\/JIHOM
AJIEKTPUYECKOM CJIO€. JEKTPOJbl, TaJlbBAaHWUYECKasl sA4YEWKa. OJIEKTPOJIHBIA IMOTECHIUAI.
CrangapTHBIA JJIEKTPOAHBIM TOTeHIMan. Psa Hanpspkenuid. OnpeneneHue HampaBieHUS



OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuii. YpaBHeHue HepHcra. Jlmarpammsl Jlatumepa.
[TonsTHE O AMAarpaMMax OKHCIUTEIbHBIX COCTOSIHUN (AMarpaMMbl «BOJIbT-9KBUBAJIEHT - CTEIICHb
OKHUCIICHUS»). 3aBUCHUMOCTb JJICKTPOJHOIrO ToTeHIuana oT pH cpenbl.  DnexTpoius,
JNEKTPOXUMHYECKNE UCTOYHUKHU SHEPTUH, KOPPO3HS KaK MIEKTPOXUMUYECKUH MPOLIECC.

6. OBPA3OBATEJIBHBIE TEXHOJIOI' A

N3ydyeHne TEOpETHUECKOro MaTepuaa OCYIIECTBISETCS C IOMOUIbIO 3JIEKTPOHHBIX
CpeICTB O0yUEHUs IPHU HEMOCPEACTBEHHOM MPOYTEHUH JAHHOTO MaTepualia JEeKTOPOM.

Jlis  OLIEHKM OCBOGHHS TEOPETHUECKOT0 Marepualia CTYACHTaMH HCHOJIb3YIOTCS
TPaJMLMOHHBIE THUCHBMEHHBbIE W YCTHBIE KOHTPOJIbHBIE MEPONpUATUS (KOJUIOKBUYMBI,

KOHTPOJIbHBIE paOOTHI).

7. NEPEYEHb YYEBHO-METOJANUYECKOI'O OBECIHEYEHUA J1JIA
CAMOCTOSTEJBHOM PABOTHI OB YUAIOIINXCS IO JACHUILINHE

CamocrositenbHasi paboTa CTYJEHTOB IO KypCy MpU3BaHAa HE TOJBKO 3aKPEIUIsTh U
yrayOnsTh 3HAHUS, MOJTYYCHHbIE Ha ayAUTOPHBIX 3aHATHSIX, HO U CIIOCOOCTBOBATH Pa3BUTHUIO Y

CTYACHTOB TBOPYCCKUX HABBIKOB, HHUIIUATHBbI, YMCHHUIO OPTaHHU30BATh CBOC BPCMAI.

HpI/I BBIIIOJIHEHUH IIJIaHA CaMOCTOSTEIbHOM pa6OTLI CTYACHTY H606X0):[I/IMO HU3YUUTH
TeOpeTI/I‘leCKI/Iﬁ MaTepuall, HC TOJIBKO B y‘Ie6HI/IKaX u y"le6HBIX HOCO6I/I$IX, YKa3aHHBIX B
6I/I6JII/IOFpa(1)I/I‘-I€CKI/IX CIITMCKaxX, HO H IIO3HAKOMHTBCA C Hy6J'II/IKaIH/I$IMI/I B MNECPHUOANYCCKUX

U3gaHusAaXx.

JlekioHHBIE 3aHATHS TPOBOIATCS 1 pa3 B Hemen0 B o0ObeMe 2 4YacoB M 2 YacoB
MPAKTUYECKUX 3aHSATUN B BOCBMOM y4ueOHOM cemectpe. [locie oxkoHUaHUs U3YyUeHUs KaKIOu

TEMBI CTY/IEHTBI IPOXOJAT coOecel0BaHKE, BHITOIHSIIOT KOHTPOJIbHBIE PAOOTHI.
7.1. IlepedeHb-y4eOHO-METOANYECKOTO OOECTIEUeHHUS A1l 00YHAIOLIUXCS 110 AUCIUIITUHE:

1. AxwmetoB H. C. Obmas u Heopranudeckas xuMus: yaeOHuK ais By308/H. C.
AxmeroB. — M.: Beicnr. mik., 2012, — 743 c.

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

3. I'muaka H.JI. 3amgaun u ynpaxkaenus mo oobment xumuu. — JI.: Xumust, 2011.

7.2. YkazaHus asi 00y4aroniuxcs Mo OCBOCHHUIO TUCITUTUTHHBI
Taoauna 7.1.

Conep:kaHnue caMmoOCTOSATEILHOM Pad0ThI 00y4aAKOINXCS



Homep

pazoen

YeHue

TeMbl/80l’lpOCbl, BbIHOCUMDbBLE HA CAMOCMOAMENIbHOE U3Y-

Kon-60
4acoe

Dopmbl pabomul

Beenenre. OCHOBHBIE HOHATUA 1 3aKOHBI XUMHU.

cobecenoBaHue,
TECTOBBIN
KOHTPOJIb

CtpoeHnue aToma.

cobecenoBaHue,
TECTOBBIU

XUMHYecKas CBA3b.

CobecenoBanue,
TECTOBBLIA KOH-
TPOJIb

HepI/IO,HI/I‘lCCKI/Iﬁ 3aKOH MW I€pruoauYCCKas

XHUMHYECKHUX 31eMeHTOB [[.1I.MeHneneena.

cucremMma

CobecenoBanue,
TECTOBLIA KOH-
TPOJIb

CTpOGHI/Ie KOMILIEKCHBIX COSTMHEHUM.

cobecenoBaHue,
TECTOBEIM KOH-
TPOJIb

Hauana xumudeckoit TCPMOAUHAMUKH.

cobecenoBaHue,
TECTOBBIN
KOHTPOJIb

Knnernka n MeXaHH3M XUMHAYECKOH pe€aKuuun.

cobeceoBaHuE,
TECTOBBIN
KOHTPOJIb

PacTBOpBI.

cobecenoBaHue,
TECTOBBIN
KOHTPOJITh

JIEeKTPOXUMHUYECKHE CBOIICTBA pAaCTBOPOB.

cobecenoBaHue,
TECTOBBIN
KOHTPOJITh

8. OHEHOYHBIE CPEACTBA JJIAA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTHU U
IMPOMEXYTOYHOMN ATTECTAIIUA

Ilpumepnuie 6onpocwt 012 codecedosanus

Bapuanm 1

Tema: «OcHOBHBIE KJIACCHI HEOPraHn4eCKux COoeTUHEHMI»

1. Kakue 6I/IHapHLIe COCAMHCHUA HAa3bIBAIOT OKCI/I)IaMI/I? VKaxuTe BO3MOXKHEIE CITOCOOBI HX

2.

3.

MOJIYYCHMU.

Ha yem ocHOBaHa kiaccudukanus OKCHJIOB Ha: a) HecosieoOpasyromme u coneolpa-
3ytomue; 06) KUCIOTHBIE, OCHOBHBIE U MPOSIBIIAIONINE KHUCIOTHO-OCHOBHYIO

JIBOMCTBEHHOCTH? Kakue peakiuu XxapaKTepHBbI 1JI11 OKCU0B KaXA0W U3 3TUX TPYII?
[IpuBenuTe MpuUMEPHI OKCHUIOB, KOTOPHIE MPU B3aUMOACHCTBUH C BOAOW 00pa3yloT JIBe
kucioTel. Kak B3aumopeictByroT ¢ pactBopom Ca(OH);, okcuant N2Os, NoOs u NO,?




10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

B yem nposiBisieTcs KUCIOTHAS IPUPOAA T€X OKCUIOB, KOTOPBIE C BOJIOM HETOCPEICT-
BEHHO HE B3aUMOJICUCTBYIOT?

HazoBute 0OCHOBHBIE OKCH/IBI, HEMTOCPEACTBEHHO B3aUMOAEHCTBYIOIME ¢ BOIOM. Ha-
MUIIATE YPAaBHEHUSI COOTBETCTBYIONIUX PEAKIIUU.

Kakue mo xapakrepy OKCHIBI 00pa3yloT HEMETAIUIBI U METAJUTBI B PA3HBIX CTEIICHSIX
okucienusn? [lokaxure 310 Ha npumepe okcuaoB xpoma CrO, Cr03, CrO:s.

VY Kakoro u3 AByX OKCHJIOB OCHOBHBIE CBOICTBa BhIpakeHbl cuiibHee: FEO unu Fe,Og;
SnO umm SNOy; ZnO unu CdO; SnO um PO; BbO nnu CaO; As,O3 i Bi,O3?

B kakux ciny4asix 1Ba OKCHIa MOTYT B3aUMOJICHCTBOBATh IPYT C APYTOM M Kakue co-
€IMHEHUS [IPU ITOM 00pa3yroTcs?

Kakwue okcu/ipl M Ha KAKOM OCHOBAaHHH MOTYT OBITh OTHECEHBI TAKXKE M K KJIACCY COJIeH?
[TpuBeHUTE COOTBETCTBYIOIINE TPHMEPHI.

dopmynamMu KaKuX COJIeH MOXKET ObITh ()OPMAaTbHO BBIPAXKECH COCTAB TAKMX MUHEPAJIOB,
KaK IIMUHENN, TayCMaHuT, MarHeTuT? K KakoMy Kitaccy cieyeT OTHECTH 3TU
coequHEHUs?

Kak nonyuuts okcuasl CuO, CO,, SO, P20s, Fer0O3, MgO 13 npocCThIX U CIOKHBIX
BEILIECTB?

[TonyumnTe Mo 1Ba OKCHJIAa U3 PA3IMYHBIX UCXOIHBIX BEIIECTB: a) KUCJIOT, 0) OCHOBAaHHH,
B) COJIEH.

Kakoii okcu MOXHO TIOYYUTh U3 KX 0K KUCIOTHI cienyromiero psga: HCIO,,
H2M004, HzCF207?

Kak mony4yuth okcuj IIMHKA U3: a) MeTaia, 0) muHepanoB ranmes ZNCO3 u HUHKOBOM
oOManku ZnS?

Uepes kakoii MPOMEXYTOUHBII MPOIYKT, JIETKO pa3Jararoluiics Ipyu HarpeBaHUH,
MO>KHO MOJYYUTh OKCUJ MeTasuia u3 ero conu? Ilokaxxure 310 Ha MpuMepax:
FeCl3—Fe;03; A1(CH3CO0)3—A1,03; CuSO4—CuO; MnBr,—MnO. Kak MoxHO 117151
OJIHOTO U TOTO € JIEMEHTAa U3 OJTHOTO OKCHA MOJYyUUTh JPYTOM.

Kakue conu Ha3pIBaroT rHApoKcocoisiMu? Kak HX MOXKHO MOJIYYHTh, €CITA UCXOIHBIM
BEILIECTBOM SIBJISICTCS THPOKCH] WK couib, Harmpumep MN(OH), u Fey(SO4)3?
Hanummre rpaguueckue popmyibl: ruapokcoopomuaa mapraumna (11);
TUAPOKCOKapOOHATa MarHus; THAPOKCOHUTPATA aTIOMUHUS; TpUruapokcodocdara
KaJbIHUs.

B yem rupokcocoau mposIBISIFOT CXOJICTBO: C OCHOBaHUSIMH, ¢ coisimMu? [lokaxkuTe 310
YPaBHEHUSIMH COOTBETCTBYIOIINX PEAKITHIA.

[IpuBenuTe MpUMEPHI AITEMEHTOB, KOTOPHIE BMECTO THAPOKCOCOJICH 00pa3yrOT OKCOCOJIH.
3a cyer yero 370 npoucxoaut? Hanummure rpadpudeckue Gopmyssl: Xjaopuia
okcocypbeMbI(I1]); cynbdaTa okcoTuTaHa; XJI0pUIa TUOKCOYPAHA.

[TpuBeuTe IPUMEP KUCIIOT, OCHOBAHHH U COJICH, W3 KOTOPBIX HEJIb3s MOJYUIUTh THIIPO- U
TUAPOKCOCOJTH.

Kax MOXHO OCYIIECTBUTH CIEAYIOIINE MTEPEXOAbl B IPSIMOM U 0OpaTHOM HaIlPaBICHUH:
KHCIIOTa —THAPOCOJIb —CPEIHSSI COJIb —TUAPOKCOCOIh — THAPOKCUAA OKCU?
Hanummre ypaBHEHUs peakiluii, KOTOpPbIE MOCIEI0BATEILHO MPOTEKAIOT MPHU TOCTe-
nerHoM pobasinenun: a) NaOH k pactBopy ruapocynbdara muHKa; 0) KHCIOTHI K
pacTBOpy aqlOMUHATa KaJus.

Kakumu nBymst crioco6amut MOYKHO TIOJTYUUTD: ) CYJIb(MUI MEIH U3 METATUTMUECKON
Meau; 0) XJIOpHUA aTIOMUHUS U3 METAUTMUYECKOTO aIIFOMUHHUS?



24.

Tema:

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

18.

Hanwmiure ypaBHEHHS peakInii, PH MOMOIIK KOTOPBIX IEPEUNCIICHHBIEC HIKE COJTH
MoryT ObITh niepeBesieHbl B cpeaaue: (CUOH),SO4, Ca(HCO3),, [AI(OH);]2SO4,
CI’z(OH)4SO4.

«Ctpoenue atoma. [leproanyeckuii 3aK0H ¥ NEPUOINYECKAS CHCTEMA XUMUYECKHUX
j1emeHTOB /.. MeHaeneeBay

UYTo Ha3bIBAIOT MPUHIUIIOM HEONPEAEIEHHOCTH U COOTHOLIEHUEM HEONPEACIEHHOCTH?
[IpuMeHMMO J1M TOHATHE TPACKTOPUH IBHKEHUS K MUKpodacTuiam? Yem 3To onpene-
JSETCS U KAKOE MOHATHE €ro 3aMEHSAET?

3 . HeomnpeneneHHOCTh NOJI0KEHUS JIEKTPOHA PaBHa:

a) 10 m; 6) 1 em. Kaxoii GyxeT mpH 5TOM HEOIPEASICHHOCTb B HMITYJIBCE H
CKOpOCTH?

HeomnpeneneHHOCTh B CKOPOCTH JIEKTPOHA paBHA 10® em/c. Haitzure COOTBETCTBYIOILYIO
HEONPEIEIECHHOCTh B IIOJIOKEHUU IEKTPOHA.

[TorpeniHocTsb B onpeieleHnH MOJI0KEHUS 3eKTpoHa paBHa: a) 0,5 cm; 0) 0,05 Hm.
Kakoii Oyner mpu 3TOM NOIrpeIHoCTh B OIpeaesieHuH ckopocTtu? J{iast BToporo cirydas
cpaBHUTE AV, BBIPQXKEHHYIO B KM/C, CO CKOPOCTBIO JABHXKEHHSI AJIEKTPOHA I10 EePBOH
op6ute bopa.

CKOpOCTh JBM)KEHUS JIEKTPOHA 110 TIEPBO OOPOBCKOi opbuTe paBHa 2187 km/c. Ecin
MOTPEIIHOCTD B OIPEIEIIEHUN CKOPOCTH paBHA | KM/C, TO KaKoii OyeT IpH 3TOM
MOTPENIHOCTh B ONpPEeIeHNN KoopAUHAThI? CpaBHUTE €€ CO 3HAUEHHUEM pajnyca
OpOUTBHL.

CBeT MMeeT IBOMCTBEHHYIO IPUPOLY, IOATOMY PHEPrusi (OTOHA MOXKET OBITh BBIpAKEHA
IByMsi ypaBHeHussMU: E=hv u E=mc?®. Haiizmre 0TCIOa B3aMMOCBS3b MEXAY JUIMHOU
BOJIHBI, CKOPOCTBIO CBeTa M Maccoit ¢poroHa. [Tonyunte ypaBHenue ne bpoiins, 3aMeHuB
¢doroH 1100011 Mukpouactuneil. [Touemy KopnycKyasspHO-BOIHOBOM Jyann3M CBOMCTBEH
TOJIBKO MUKpOYacTHIIaM?

Kakoe skcrieprMeHTaIbHOE MOATBEPIKICHUE Halllla TUIoTe3a e bpoiiis o BOIHOBBIX
CBOICTBaX MUKpPOUYACTHIL?

UYemy paBHa 1eOpoiisieBcKast JUIMHA BOJIHBI JIEKTPOHA, ABMXKYILIETOCS CO CKOPOCTBIO: a)
6-10° m/c; 6) 2187 km/c?

. Uemy paBHa macca (poToHa KpacHOro cBera (X=648 um)? CpaBHUTE €€ ¢ Maccoii

anekTpoHa (9,1 1-10%8 r).

. YeMy paBeH umnyibc (HoToHa i cBeTa ¢ A=485 HM?

Oueprus poToHa paBHa 5 107 Jx. Haiinure 1uiHy BOJIHBI 3TOTO U3llydeHus. Uemy
paBHBI JUIMHA BOJIHBI, Macca U UMITYJIbC Uit poTOHA ¢ 3Heprueit 6,7 2B?

Ecnu atom renus umeet suepruto 0,04 3B (3HEprus TemIoBoro IBUKEHUS MPU KOM-
HATHOW TemIeparype), TO Kakoil Oy/ieT COOTBETCTBEHHO AeOpoiieBcKas JJIMHA BOJIHBI?
Uto Ha3bIBalOT dHEprueit nonnzanuu? Kakas BeTuunHa UMEET C HEW OJJMHAKOBOE UM -
cloBO€ 3HaueHne? B Kakux eMHMIIAX OHU U3MEPSIOTCS?

Yemy paBHO 4MCIIO BCEX BO3MOXKHBIX MOHU3ALMOHHBIX IOTEHIUAJIOB JJI1 JAHHOIO aToMa
U YTO SIBJISIETCS IPUYMHON YBETMUEHUS UX 3HaueHHi B pany: 11<Ix<ls...?

Kak 3aBucuT BenMunHa MOHU3ALMOHHOIO TOTEHLIMAA OT 3HAUYEHUs AJIs AJIEKTPOHA
[JIABHOT'O KBAHTOBOI'O YMCJIA M YEM 3Ta 3aBUCUMOCTh 00YCIIOBIIEHA?



19.

20.

21.

22.

23.

24.

25.

Tema:

Kax M0»xHO 1Mo 3KCIepuMEHTaTbHO HalIEHHBIM HOHU3AIMOHHBIM MOTEHIHANIaM yC-
TaHOBUTH HAJTMYHE B ATOME JICKTPOHHBIX CIIOCB U YHCIIO 3JICKTPOHOB, KOTOPHIC OHU
conepxar? Ilokakute 3T0, MOJIB3YSICh 3HAYCHUSAMH ITUX BETHUUH U1 Oeprntust: 11=9,3;
1,=18,2; 15=153,7 u 1,==217 3B.

Kak 1oymKHBI OTIIMYAThCS IPYT OT Ipyra HOHU3AIMOHHBIC TTOTCHIIMAIBI aTOMOB: Q)
HaTpHS U XJIOpa, 0) KaJaus ¥ KPUNITOHA, B) OepriLIus U Oapusi?

UTo Ha3bIBaIOT CPOJICTBOM aTOMa K 3JIEKTPOHY? J[JIsl KaKuX 3JIEMEHTOB 3Ta BeIMYHHA
uMeeT HauOoJIblIee MOJIOKUTEIbHOE 3HAYCHUE U JUI KaKUX OTpULIATEIbHOE 3HAUeHHE?
Kakmue skcriepuMeHTallbHbIE JaHHBIE YKa3bIBAIOT HA HEBO3ZMOKHOCTh CYIIIECTBOBAHUS
MHOTO03apPSITHBIX TPOCTHIX HOHOB?

Kakoii BBIBOJ MOKHO CZI€JIaTh O CBOMCTBAX 3JIEMEHTA MO 3HAYEHHUIO JJIS1 HEr0 HOHU -
3alMOHHOTO MOTEHIMAJIA U CPOJICTBA K JICKTPOHY?

UTto Ha3pIBatOT aOCOMIOTHON U OTHOCUTEIBHOM JIEKTPOOTpULIaTeIbHOCTRIO? Kak 1mo
3HAYEHUIO 3TON BEJIMYUHBI MOKHO, CYIUTh O HAMIPABJICHUU CMEIICHHUS AIEKTPOHHON
IUIOTHOCTHU MIPpU 00pa30BaHUU CBsI3EH?

UTo Ha3bIBAIOT CTENIEHBIO OKUCIICHHS 3JIEMEHTa U Y€MY paBHA UX 0011as CyMMa B
MOJIEKYJe U HoHe?

[Tpu BRICOKUX MM HU3KUX 3HAYCHUSX CTEIICHb OKUCIICHUS JIEMEHTA MOXKET ObITh paBHA
3apsiLy ero CBOOOTHOTO IPOCTOTO HOHA?

«XuMHYeCKasl CBA3bY»

Memoo éanenmnmnuix céazeii

1.

MoskeT 1 JUIiHA CBSI3H OBITh PaBHOW CyMMe€ PaJInyCOB JIBYX aTOMOB, KOTOpBIE €€ 00-
pa3yrot? [lokaxkute u 00bsICHUTE Ha TpuMepe MosieKynbl Hy, 3Has, uto r/H/=0,0531M, a
d/H- H/=0,074um.

Beruucnute snepruto ¢ -csizu C-C, ecnu crangapTHas Teriora oopasoBanust C-H u3
ra3oo0pa3HbIX yriepoja 1 BojopoJia paBHa -2815 kJ>x/Moib, a sHeprus o-csizu C-H
paBHa - 411,3 x/[x/morb.

Oueprus aucconmanuu HJ paBaa 298,4 k/[x/mMons. MoxHO i1 pa3inoxuts HI Ha ame-
MEHTBHI IIPH 00JyYeHUHN YIbTPAPHOIETOBBIM CBETOM A = 2 100 m? Kakyro snepruro
HAJI0 3aTPATHTH, YTOOHI Pasnoxuth 5107 r HI?

[Touemy MakcuMabHas KOBAIEHTHOCTH (hocdopa MOKET OBbITh paBHOMU IISITH, a Y a30Ta
TaKO€ COCTOSIHUE OTCYTCTBYET?

B pamkax teopuu BC 00bsICHUTB, TOUeMy y OOJNBIINHCTBA P-3JIEMEHTOB C IEPEMEHHON
BaJICHTHOCTBIO €€ 3HAUEHUs pa3InyaroTcs Ha 27

JInst KaKuX AJIEMEHTOB, MMEIOIIUX AJICKTPOHHBIE KOH(PHUTYPAIIMH BHEITHETO CIIOSI aTOMa
3s° p?, 4s° p*, 55° p°, 6s’ p° xapaKTEpHBI epeMeHHAs YETHAS U [IEPEMCHHAs HeUETHAS
BaJICHTHOCTb?



10.

11

12.

b)

c)
d)

13.

14.

15.

16.

17.

18.

19.

20.

21.

Ha ocHOBaHUM pa3HOCTH 3JIEKTPOOTPULIATEITLHOCTH aTOMOB JIEMEHTOB YKAKHUTE, KaK
W3MEHSETCS CTENeHb HOHHOCTH cBsA3u B coeaudennsx HF, HCI, HBr, HJ?

Paccuuraiite a3 ekTUBHBIE 3apsIbl aTOMOB BOAOPOJIa M XJI0pa, 00pazyronInxX KoBa-
-30

JICHTHYIO TOJIAPHYIO CBSI3b, €CIH 3y MoJieKyibl HC1 pasen 3,4-10" KM, a qiuHa

cBsa3u H- C1 paBHa 1,2710%% m.

Kak  MOXHO OOBSICHHTB, YTO aMMHAK U TPU(TOPHL a30Ta, HMEIOIIME OJUHAKOBYIO ITH-
paMuIabHY0 (OPMY U COACPIKAIIME aTOMBI DJIEMEHTOB C IPUMEPHO OJMHAKOBBIM
pa3inyreM B 3JIEKTPOOTPULIATSILHOCTH, CYIIECTBEHHO PA3IUYalOTCs 110 BEIMIMHE
TUMONIbHBIX MOMEHTOB: [t (NH3)=0,49 » 102° Kim, (N F3)=0,07-1O'29 K- m?

Kaxk cornmacoBaTps Manyo noJsspHOCTh CBsi3M B MoJiekyie CO (i = 3,33 10! Kim) co
3HaunTeNnbHbIM paziaudreMm B 30 C u O D0(C)=2,5; 30(0) = 3,5.

. Mmuna cBsizu H-F paBua 0,092 uwm, a monsipHocTh coctabisiet 45%. Haiiaure pu/H-F/.

YcTaHOBUTD MPOCTPAHCTBCHHYIO CTPYKTYPY CICAYIOIIUX MOJICKYII:

COS, COCl,, CF4, SiF¢”;
NHs;, NO,", PH?, PO,*;
st, SC|2, SF4, SOze;
Cl,0, ClO;™ ClO, 7, JOg™.

[TokaxxuTe BIUsIHUE HEMOAEIEHHBIX 3NeKTpoHHbIX nap /HI1/ Ha popmy monekyn Bris,
SF4, JCly ", JFs. IlpenckaxuTe /3KkBaTOpUaIbHOE WM akcuanbHoe/ pacroioxenne HIL.

Memoo monexynapuslx opoumaeil.

Kak Ha ocHoBe Teopun MO onpenensitoT KpaTHOCTb CBSI3U MEXY JBYMsI aTOMaMu?
[TpuBenure npuUMeEpsI.

Kax Teopust MO 00BsicHsIeT HEBO3MOXKHOCTh 00pazoBanus MoJiekyn Hep, Bey, Nes.

Kax Teopust MO o0bsicusieT: a)auamaraetusm Mosiekyi Ny, Fo; 6) mapamarnetusm By u
02.

CocraButh sHepretuueckyio auarpammy MO gactury NO', NO u NO™ u cpaBHUTb HX
KpaTHOCTh U E ;?

CocraButs 3Hepreruueckyto nuarpammy MO u AO monekynsl LiH Kakue opouranu B
HEH SBJISIIOTCS CBS3BIBAIOLINMHU, a KAKHE HECBSI3bIBAIOIIUMH 7

VY xakoit monekynbl Ny unu CO Gounbliie SJHEPTUs TUCCOLUAITUU?

OOBsicHHTE, TOYEMY OTPBIB OJTHOTO JIEKTPOHA OT MoJieKyJibl CO mpHUBOAUT K ocial-
JICHUIO CBSI3U , a 0T MoJekyinbl NO™ k e€ ynpouHeHuto ?

Hounnas cease.

Temmneparypa maasnenust CaC1,=780°C, CdCl,=560°Q paguyc Ca pasen 0,104 um,
Cd—0,09 um. OGBSICHUTH pa3IMYKE TEMIIEPATYP IUIaBICHHUS.



22. I1pu nepexone ot CsF k CsJ Temneparypa miaBJIeHHs KPUCTAILUIOB YMEHBIIACTCS.
OOBSICHUTH HAOIIOIAEMBIA XOJT I3MEHEHHS TEMIIePATyPhI TUIABIICHUSI.

23. O0BsACHUTH HeyCTOWMUMBOCTH ruapokcuaoB Menu (I) u cepedpa (I).

24. OOBSCHUTD C TO3MIIMIA MTPEICTABICHHUIA O MOJISPU3AIMA HOHOB MEHBIITYIO0 YCTOWYHMBOCTh
AuUCl; B cpaBuenun ¢ AuCl.

25. KoCO3 mnaButes ipu 890°C 6e3 paznoxenus, Ag,CO;3 pasnaraercs yxe npu 220°C.
OOBSACHUTH YKa3aHHOE pa3jIHyue.

26. BaCl, B BomHBIX pacTBOpax AMCCOMUUPYET MOaHOCTRIO, @ HYCl, moutn He mucco-
nuupyet. OOBSCHUTE ATO pa3Inyue B CBOMCTBAX COJICH.

27.YTo Ha3BIBAIOT JOTIOTHUTEIHHBIM MOJISPU3AIMOHHEIM 3 erTom? OOBACHUTH, KAaK €ro
2+ .
Hanuuue B coeauHenusx HY™ nenaer okcun HYO menee ycroituuBbiM, ueM okcua ZnO,
HECMOTPs Ha OOJIBIIUI pajiiyc HOHA PTYTH.

28. Kakoe coequnenue tepmudeckn 6osee ycroiunso: a) PbCO3; u CaCOgz, 6) HQCly u
PbCl,, B) FeCls u NiCls, r) Zn(OH); u Ca(OH),, 1) MgCO3 u SrCOs.

Mescmonekynapnoe 3aumooeiicmeue.

29. Uem 00BsICHSIETCS pa3HOCTh TEMIIEpaTyp kunenus azora (-195,8°C), kucnopona (-
183°C) u ¢propa (-187,9°C)? Ilouemy HaMHOTO OTIMYAETCSA OT HUX TeMIlepaTrypa
kurnenus xiopa (-34°C)?

30. Yem 0OBSACHUTD Pa3HYIO SHEPTUIO BOJIOPOIHBIX CBSA3EH.

31. Kak u mouemy u3MEHsEMCS arperaTHoe COCTOSIHHUE MPOCTHIX BEIIECTB MPH KOMHATHOM
Temmeparype B psay ¢rop-iioa. Kakoe arperatHoe cocTosiHHE JOMKEH UMETh acTar?

32. YeM 00BSACHUTH, UTO TEMIIEPATYpa TUTABJICHUS BOJIBI 3HAYUTEILHO BBIIIEC TEMIIEPATY P
riaBnieHus propoBoaopoaa (-83°C), XOTs AUMONBHBII MOMEHT MOJIEKYJIBI BOJIBI
(0,61-10'29 Ki-m) mensbine, yem monexkynst HF (0,636-10'29 Kim).

Tema: «CTpoeHue 1 CBOHCTBA KOMIJIEKCHBIX COEIUHEHUI
1. Kakwne coequHEHHUS MOKHO OTHECTH K KOMITIEKCHBIM?

2. Tlomb3ysch MONOKEHUSIMI KOOPAMHAITMOHHOW Teopun BepHepa naiite onpeaeneHus
CIIETYIOIINUM MOHSTHIM: a) KOMIUIEKCO00pa3oBaTelb, 0) JUTraH/bl, B) KOOPANHAIIMOHHOE
YHCIIO KOMILIEKCOoOpa3oBaTels, I') BHyTPEHHS ¥ BHEIIHss cdepa KOMILIEKCa.

3. Kaxk onpenensrorcst 3apsii KOMIZIEKCHOTO HOHA U CTETIEHb OKHUCIICHUS
KOMILJIEKCOOOpa3oBaTesi?



4. Kaxkas CBsI3b MEXKIY CTPOEHHUEM aTOMOB 3JIEMEHTOB U UX CIIOCOOHOCTBIO K
KoMIuieKcooOpa3oBanuto? IlpuBeanre mpuMepsl THITMYHBIX KOMILUIEKCOOOpa30BaTeIeH.

5. HpI/IBe,I[I/ITC IMPUMCPbI TUIIUYHBIX JIMTAHIOB. Kakne JIMIraHAbl Ha3bIBAKOTCs
MOHOJCHTAaTHBIMHU N KaKHEC HOJII/II[CHTaTHLIMI/I?

6. Kakoe BiausiHUE TOJKHO OKa3bIBaTh Ha 3HAUEHHE KOOPAMHALMOHHOIO YKCIIa YBETUUYECHUE
panuyca u 3apsja: a) KomiuiekcoodpasoBatens, 0) aurangos? Kakum cooTHOIIEHHEM
JIBYX CHJI, ACHUCTBYIOIIUX MEX/Y LICHTPATbHBIM aTOMOM U JIMTaH/IaMH U MEXK]ly CAMUMU
JUTaHIaMH, ONIPEACIAeTCS KOOPAMHAIMOHHOE YUCIO0?

7. IlpuBenurte mpruMepbl KOMIUIEKCHBIX COEAMHEHU:

1) ¢ KOMIUICKCHBIM aHHOHOM,

2) C KOMIUIEKCHBIM KaTHOHOM,

3) SIBASIOIIUXCS HEAJICKTPOIUTAMH.
[aiiTe UM Ha3BaHHUE.

8. laiiTe onpeneneHue U MPUBEIUTE IPUMEPHI OCHOBHBIX THUITOB KOMITJIEKCHBIX
COEJIUHEHMI.

9. VYKaxuTe OCHOBHEIE BBl U3OMCPUHU KOMIIJICKCHBIX COCIUHCHUM. HpI/IBeI[I/ITC IIPpUMCPHLI.

10. Kak ¢ mo3uiuii MeTo/1a BaJIeHTHBIX CBSI3€il OOBSICHUTH 00pa30BaHUE CBSI3EH MEXITY
KOMIUIeKcooOpa3zoBateneM u nuranaamu? Kakue opOuTanu HeHTpaaTbHOTro aToMa MOTYT
OJIHOBPEMEHHO Y4acTBOBaTh B 00pa3zoBaHuM cBs3ei? Uem 310 omnpenenseTcs?

11. Kakyto reoMeTpu4YecKyr0 KOHPUTYPALIUIO UMEET KOMIUIEKCHBIN HOH TIPU 3HAYCHHUH
KOOPJMHAIIMOHHOTO YHCIla KOMIUIeKCcooOpazoBatens 2, 4, 67 Ykaxure
COOTBETCTBYIOIIME TUIIHI THOPUANU3AIMY OpOUTAIICH.

12. Kakue KOMIUIEKCHBIE COeIMHEHUS Ha3bIBAIOTCS BHEIIHEOPOUTATIBHBIMU U
BHYTPUOPOUTATIBHBIMU? UeM 00BSICHAETCS UX pa3iuyHasi IPOYHOCTH?

13. TTo kakuM 3KCIIEpPUMEHTAIBHBIM JJAHHBIM HAXOJSAT YUCIIO HECTIAPEHHBIX 3JIEKTPOHOB B
komiuiekcax? IIpuBenure npuMepsl.

14. Kakue KOMIIIEKCHI Ha3bIBaIOT BEICOKOCITMHOBBIMH Y HU3KOCITMHOBBIMU? Y KaXKUTE
napaMeTpbl, KOTOPBIC ABJIAIOTCA JJIS1 HUX O6I_I_[I/IMI/I " pa3JINYHbIMHU.

15. Kakas Teopusi nojyyusia Ha3BaHHe TEOPUU KPUCTAJUITMUECKOTO nojs? Yem oTinyaeTcst
oHa ot merona BC?

16. Yro Takoe sHEPTHsl pacuieTIeHHsI KPUCTATUTMIECKUM TI0JIEM, OT Yero OHa 3aBUCHT?
Kakue axTopsl onpenenstoT nojoKeHne JUrasia B ClIeKTPOXUMUYECKOM psiy?

17. Kax TKII o0bsicHSET 3aKOHOMEPHOCTH U3MEHEHHSI YCTOMYMBOCTH KOMILIEKCHBIX
COECIUHEHNI?

18. Ucxons u3 TKII, 00bICHUTH OKpAaCKy KOMIUIEKCHBIX COCTMHCHHH.



19.
20.

21.

22.

23.

24,

25.

Tema:

10.

11.
12.

13.

Uto sBNAETCS KOJTUYECTBEHHON XapaKTEePUCTUKON YCTOMYMBOCTH KOMITJIEKCHBIX
HWOHOB?

KakoBo cooTHOIIeHHE MEX Ty O0IIIeH KOHCTAHTOM HECTOMKOCTH U KOHCTAaHTAMH,
XapaKTEePU3YIOUTUMHU OTACIbHBIE CTAJNH MPOIEcca AUCCOMMAIIMH KOMIUIEKCHOTO HOHA?

Kakoe BnusiHuE OKa3bIBaeT KOMIUIEKCOOOPA30BATEIb HA CBS3H B KOOPIUHUPOBAHHBIX
okosio Hero Monekynax HyO u NH3?

HpI/IBeI[I/ITe IMPUMCPHLI, MOKAa3bIBAIOMIKUC BIIMAHNUEC KOOPAUHALINNA HA OKUCIUTCIBHO-
BOCCTaHOBUTEILHEIC CBOMCTBA KOMHJ'IGKCOO6pa3OBaTeJ'IH.

CocraBbTe KOOpAHHALIMOHHBIC (hopmyitbl cieayrommux coeaunennii: 2NH4CI-PtCly,
K2C204-CuC,04, KCI-AuCls, 2Ca(CN); -Fe(CN)2, (NH1)4Fe(SOy),.

Boansiii pactBop nepBoro nzomepa cocrasa Pt(SO,)(OH)2-4NH3 umeer pH="7,2 0,1 M
pactBop BTOporo uzomepa - pH = 13,3 ipu 25°C. Ilo pe3ynbpTaTam oOmnbiTa COCTaBbTE
KOPJIMHALMOHHBIE (POPMYITBI 000MX N30MEPOB.

«Havana XuMH4YecKkou TEPMOAUHAMHUKHN>

Ha xakyio BenTUYHHY OTJIMYASTCS H3MEHEHHE SHTAIBIIHNA OT U3MCHCHUS BHYTPEHHEH
sHepruu cucreMbl? B kakux cioydasx AH=AU u Qv=Qp?

3aBUCHT JTU HU3MEHEHHUE SHTAIBITHHA CUCTEMBI OT TEMIIEPATyPhI?

Kakue cucreMbl Ha3pIBalOT KOHIACHCHPOBAHHBIMU? [louemMy 11k HUX OOBIYHO OITYCKAIOT
orpaHuYMBaroIIe yciaoBus V=Const u p=const?

Kakoii 3aKoH sBNsieTCS OCHOBHBIM 3aKOHOM TepMoxumun? Jlaiite ero GopMynupoBKy.
[lepeuncnure cnencTBus, BITEKaroImue U3 3akoHa ['ecca. J{ms kakux onpeaeneHui oHU
UCTIONIB3YIOTCSI B TEPMOXUMHUUYECKUX pacyeTax?

Cornacno npunnuny beptno (1867) xuMuyeckue peakiiuu CaMOTPOU3BOJILHO MPOTE-
KalOT B CTOPOHY BBIJICJICHUS TEIIOTHI, T.€. B CTOPOHY YMEHBIIICHUS SHTAIBIUHU. SIBIsSCTCS
JIM 3TO MPABUJIO OOLIUM UM OTPAHUYEHHBIM?

Kakoii pyHKIIMEH COCTOSIHUS XapaKTepU3yeTCsl TCHICHITUS CHCTEMBI K JIOCTHIKEHHUIO TaK
Ha3bIBAEMOTO BEPOSTHOTO COCTOSIHUS, KOTOPOMY COOTBETCTBYET MaKCUMAaIIbHAs
0ecropsAA0YHOCTb pacIpeIeIeHUs YacThLl?

B n3onmpoBaHHOIi cucTEME BCe CaMOPOU3BOIBHBIE MPOIECCH MPOTEKAIOT B CTOPOHY
yBenuueHus oecropsanka. Kak usmeHseTcs mpu 3TOM SHTPOTIHs?

Kak u3MeHsieTcst JHTpOIUs CUCTEMBI 3a CUET MPSIMON U OOPAaTHOM peakiuil Ipu CHHTE3E
aMMHuaka?

Kak u3MeHseTcst SHTPOIHS CUCTEMBI C TIOBBIIIICHUEM TEMIIEPATYPhI, B PEaKIIUIX CHHTE3a
Y Pa3JIOKEHUS BEIECTB?

Kak Brusier Ha SHTPONHIO CUCTEMBI 00pa30BaHNe ra3000pa3HBIX MPOTYKTOB?

Kak u3MeHsieTcst SHTpOIUsl CUCTEMBI TIPU UCTIAPEHUH, KOHICHCAINH, YBEIIMUECHUN
naBieHus, (Pa30BBIX Mepexoaax?

[ToueMy mpu TUTaBIEHUH BEIIECTBA TEMIIEPATypa OCTAETCS IIOCTOSTHHON HECMOTPS Ha TO,
YTO B 3TO BPEMsI TEIJIOTA K CUCTEME MOABOTUTCS?



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Tema:

KakuMu 0THOBpEMEHHO JeHCTBYIOIMMH (DAKTOpPaMU OIPEEIAeTCs HalPaBICHHOCTh
XUMHUYECKOT0 Ipoiiecca?

Kakyro TeHIeHINIO CHCTEMBI BBIPAXKAET: a) SHTAIBIHIHBIN (aKkTop, 0) YHTPOIHITHBIN
daxTop? Kakast pyHKIHMS COCTOSIHUS CUCTEMBI JJae€T KOJIMYECTBEHHYIO XapaKTEPUCTUKY
OJTHOBPEMEHHOTO BIUSHHS TOTO U Ipyroro ¢gakropa? Kakum ypaBHEHUEM 3TO
BbIpaxkaeTcs?

Yro HaspIBaroT sHepruei 'n66ca? Kakum oOpa3zom usMeHeHHe 310 BeanuuHbl (AG)
yKa3bIBaeT Ha TEPMOJIMHAMHUYECKYIO BO3MOKHOCTh MJIM HEBO3MOKHOCTh
CaMOIIPOM3BOJILHOIO IpoTekanus npouecca? Kakoe 3nauenne AG onpenenser
PaBHOBECHOE COCTOSIHHE CUCTEMbI?

[Tpu kakom cootHomennu AH u TAS: a) cucrema HaxXoIUTCA B paBHOBECHH, 0) Xu-
MHUYECKHUM MPOLECC HAIIPABJIEH B CTOPOHY IK30TEPMHUUYECKON MIIN SHAOTEPMUYECKON
peakiuu?

YeM 00bsICHAETCSI BO3MOXKHOCTb SHJIOTEPMUYECKUX PEaKIUil U IoYeMy OHa BO3pacTaeT ¢
yBEJIMYEHUEM TEMIIepaTypbl?

OHTaNBIUIHBIM WIM SHTPOIUHHBIM (AKTOPOM ONpeeNseTcs HalpaBIeHne XUMUUECKUX
peakuuii Ipu OYeHb HU3KUX TeMIepaTypax?

[Touemy npu HU3KUX TEMIIEpaTypax U B KOHJCHCUPOBAHHBIX CUCTEMaX BO3MOKHOCTh
IPOTEKaHUsl PEAKIUil onpeaensercs B OCHOBHOM ToiibKko 3HakoM AH? Cornacyercs iu
3TO ¢ npuHuunom beprio?

B03M0KHO 11 caMOTTPOM3BOJIEHOE TPOTEKAHNE TIPSIMON PEAKLINH, €CITH TIPU TTOJI0KH-
TenbHOM 3HadeHuu AS: a) AH>0, 6) |JAH|>|TAS|?

CrannaptHas teriota oopasosanuss NHs u PH3 paBHa cootBercTBeHHO —46,2 11 +5,0
k/Dx/mMonb. Kakoii cinenyeT cienaTh BHIBOJ M3 3TUX JaHHBIX 00 OTHOCUTEIBHOHN yCTOHUN-
BocTH Mosiekyn NH; u PH3?

ITpu cxxuranuu rpadura obpazoBancs okcup yraepona (IV) maccoit 8,86 r. Beruncaure
teruoty oopazoBanus CO; u3 anemenToB. TermoBoit a¢ ekt peakiun AH= -79,2 /] x.
Crangapraas Temiora oopasoBanust MgO (k) u CO; (1) cooTBeTcTBeHHO paBHa — 601,8
u —393,5 xJIx/monb. Teruora pasznoxenus MgCO3; na MgO u CO, AH=+100,7
k/[x/Moms. Vicmionb3ys 9TH TaHHbBIE, HalauTe TeruioTy oopa3oBanus MgCO; u3
HIIEMEHTOB.

«KuHeTHKa M1 MEeXaHU3M XUMHYECKHX PeaKkI i)

Peakmmst unet mo ypasaenuto 4NH; +50,=4NO+6H,0. Kak n3mMeHHTCS CKOPOCTH pe-
aKIIMH, €CII YBEJIMYNTH JJaBJIeHUE B 2 pas3a’?

Peaxmust mexy BemectBamMu A u B Beipakaetcs ypaBHennem 2A+B=2C. HauanpHas
KOHIIEHTpaIus BemecTBa A paBna 0,3 Mo/, a BemectBa B — 0,5 monw/n. Koncranra
CKOpOCTH peakuuu pasHa 0,8 n?/mons’mun™. PaccunTaiite Ha4aJIbHYIO CKOPOCTh IIPSIMOM
peaKuu U CKOPOCTh M0 UCTEYEHUH HEKOTOPOTO BPEMEHH, KOTja KOHIIEHTPALUs
BeniecTBa A ymensiunaercs Ha 0,1 Moub.

Paznoxenne N,O Ha MOBEpXHOCTH 30J10Ta IIPU BBICOKUX TEMIIEpaTypax MpOTEKaeT Mo
ypaBHeHU10: 2N20=2N,+0;, KoHcTanTa CKOpOCTH JaHHOW peakIuu paBHa 5 107
a/monemuH nipu 1173 K. Hauanbnas koruentpaus NoO 3,2 mons/n. Onpenenure
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CKOPOCTh PEaKIIMH IIPH 33TAaHHOM TeMIIepaType B HAYaJIbHBI MOMCHT M B TOT MOMEHT,
korna paznoxures 25 % NO.

Peaknus unet no ypaaenuto 2NO+0,=2NO,. HayayibHbIe KOHIIEHTPAIIUN pearu-
pyronux Bemect 0bu1H (M0Jb/11): C(NO)=0,8; C(O2) =0,6. Kak u3MeHUTCS] CKOPOCTh
PEaKIUu, €CITU KOHIICHTPAIMIO KUCIOpoAa YBEIUYUTh 10 0,9 MOJIB/IT, 2 KOHIIEHTPAIIHIO
oKcuIa aszora 1o 1,2 Moab/n?

JlokaxuTe, 4TO peaKIus B3auMOICHCTBUSI MyPaBbUHOTO ajlbJACTH/Ia U TIEPOKCH/IA BO-
Jopoja ¢ 00pazoBaHUEM MYyPaBbUHOM KHCIIOTBI U BOJIBI SIBJISIETCS] peaKIueld BTOPOTo
Nopsi/iKa, €clid Yepe3 2 4 mociie Havyasia peakius 3apepuimiachk Ha 50 %, a uepes 2 1 40
MUH KOHIICHTpalXs MypaBbHHOM KucIoThI cTana 0,285 monb/n. Ucxoanbie
koHnenrpanuu HCOH u H,O; onunakosl 1 paBHbl 0,50 MOJIB/JI.

PaccunraiiTe KOHCTaHTY CKOPOCTH PEaKLMU MEPBOT0 MOPSAAKA, YUUTHIBAs, UTO 32 25 MUH
peakius mpoxoaut Ha 25 %, T. €. mpopearupoBayia YeTBEpTasi 4acTh BEIIECTB.

5 -1
KoHCTaHTa CKOPOCTH PEaKIiiy IIepBoro mopsiaka pasra 2,5-10° ¢, Kakoe kommuectso
OCTaHEeTCsI HerpopearnpoBaBmnM yepe3 10 4 mociie Havana peakuuu? HaganpHast
KOHIICHTpaLus paBHa 1 MO/

CKoJbKO BpeMEHU HE00X0UMO ISl TpoxokaeHHs Ha 60 % peakiuu BTOPOro nopsiaka,
€CJIM MpHU TOH ke Temrepatype 3a 20 muH peakius nporexaeT Ha 30%? HauanbHbie
KOHIICHTPALIUU UCXOHBIX BEIIECTB OMHAKOBBI X PaBHBI 2 MOJIB/JI.

Koncranra ckopocTtu HeKOTOpO# peakiuu ipu 273 u 298 K paBHa COOTBETCTBEHHO
1,17 u 6,56 n/monb-MuH. Haiinure TemnepaTypHblii KO3 (OULIMEHT CKOPOCTH PEAKIIUH.

Bo ckoibko pa3 yBenIuuuTCs CKOPOCTh pacTBOpeHus xenes3a B 5 %-noit HC1 npu no-
BBILLICHUH TeMIIepaTypsl Ha 32°, ey TeMnepaTypHbli KO3QQHUIHUEHT CKOPOCTH
pacTBopeHus paBeH 2,87

ITpu 393 K peaxnus 3akaHunBaercs 3a 18 MuH. Uepes CKOJIBKO BpEMEHH 3T PEAKIIHS

3akoHuMTCs pH 453 K, ecnu TemrneparypHblit K03 (GUIHMEHT CKOPOCTH peakIuK paBeH
3?

Omnpenenurte TeMrepaTypHblid KO3 GUIMEHT CKOPOCTH peaKuy, eClIi MpU MOHIKEHUU
TEeMIIepaTypsbl, Ha 45° peakuus 3aMeIIach B 25 pas.

KoHcTaHTsl CKOpOCTH peakiuu neporo nopsaka npu 288 u 325 K cooTBETCTBEHHO
PaBHBI 210 1 0,38 ¢*. Kakossl TeMIepaTypHbIi KOAPHHUIIMEHT CKOPOCTH ITOM peakiiuu
Y KOHCTaHTa CKOPOCTH 3TOM peakuuu npu temneparype 303 K?

[Tpu HEKOTOPOI TeMIiepaType KOHCTAaHTa PABHOBECHS TEPMUIECKON JUCCOITUAITITT
N204=2NO,; K=0,26. PaBHoBecnas konuentpanus NO; paBna 0,28 Monb/1. Beraucnure
PaBHOBECHYIO U NepBOHavYaIbHYI0 KoHIIeHTpamuu N2O,4. Kakas maccoBas noms B %
3TOTO BEIIECTBA MPOJIUCCOIIMMUPOBATA K MOMEHTY YCTAaHOBJICHUS PABHOBECHS?
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[Tpu cunTese pocrena umeer mecto paHoBecue peakiuu Cl,+CO=COCI,. Onpenenute
MCXOJIHBIE KOHIICHTPAIUH XJI0pa U OKCHA YTIepOoaa, €CIIM PABHOBECHBIE KOHIICHTPAIUH

pasubl (MoJis/i): C(Clp) = 2,5; C(CO)=1,8; C(COCI)=3,2.

Xumuyeckoe paBHoBecue peakiun COCl,=CO+Cl; yctaHOBHIIOCH IPH KOHIIEHTPALIUSIX
pearupyromnux Beriect (Moisb/1): C(COCI,)=10; C(CO)=2; C(Cl,)=4. B paBHOBeCHYIO
cucTeMy JO00aBWIIM XJIOP B KoJmuecTBe 4 Moiib/i1. OrpeiesuTe HOBbIE PAaBHOBECHBIC
KOHLICHTPALIMH PEarupyIOIINX BEIIECTB MOCIIE CMEIICHHS PABHOBECHSL.

PaBHOBecHEBIC KOHICHTpAMK BEIICCTB, YHACTBYIOIINX B pCAKIINH

CH3COOH+C;HsOH=CH3COOC;Hs5+H,0 paBusI (Moas/1): C(kucinotsr) = 0,02;
C(cmupra) = 0,32; C(3dupa) = 0,08; C(Boas)=0,08. Kakumu cranu paBHOBECHBIC
KOHIICHTPAIIUHU TTOCJIE CMEILIEHUSI PABHOBECHSI BCJICICTBUE YBEINUEHUS KOHIICHTPALIUN
C,HsOH B 4 paza?

Tema: «PacTrBOopbI»

Kakue BemtecTBa Ha3bpIBarOT 31€KTpoMTaMU? Uem OTIMYaroTCs UX BOJHBIE PACTBOPHI OT
pPacTBOPOB HEAJIEKTPOIUTOB?

Yo Ha3BIBAIOT H30TOHUYECKUM K03 durrenTom i? KakoB ero Ghusnueckuii CMbICIT U
METO/IbI SKCIIEPUMEHTAILHOTO onpeaeneHus? OT Kakux (HakTOpOB 3aBUCST 3HAUCHHS 1?7
Kakumu ycnoBusiMmu onpenensieTcs BO3MOXHOCTH 3JIEKTPOIUTHUECKON THCCOIUAIIIN
BemecTBa? Kakas BenmMunHa XapakTepu3yeT HOHU3UPYIOIIYIO CITOCOOHOCTh
pactBopuTtens? [lokaxuTe MEXaHU3M pacraja YaCcTUIl paCTBOPEHHOTO BEIIECTBa HA
WOHBI.

Byner nu oquHakoBOM AyeKTpUYecKasi IPOBOJAUMOCTh BOAHBIX U CHUPTOBBIX PaCTBOPOB
OJIHOTO M TOTO K€ BEIIECTBA MPHU OJTHON U TOM ke KoHleHTpauuu? OO0bsCHUTE.

Kakue BennuuHBbI SBISIOTCA KOJTMYECTBEHHON XapaKTEePUCTUKOM MpoIiecca 3JIEKTPOIH-
THYeCKOU qucconuanuu? Jlaiire ux onpenenenus. Kakyroo U3 HUX ¥ MoYyeMy Ha3bIBAIOT
MOCTOSIHHOW BEJTMYUHOM?

Ha kakue rpynibl yCJIOBHO JIETST JIEKTPOIUTHI 110 BETUYHHE CTETICHH UX JUCCOIHAIUN?
IIpuBenuTe npuMEpPHI IPEACTABUTENIECH ITUX IPYIII.

Kak 1 mouemy BnusieT Ha CTENEHb JUCCOIMAIIIHU CIIA00TO AJIEKTPOIUTA BBEICHUE B €TO
pacTBOp OJHOMMEHHOTO MOHA U pa30aBiieHne pacTBopa’?

[ToueMy KOHCTaHTa PIEKTPOTUTHUECKON TUCCOIMAIINU sIBIIsieTCs Oosee y1oOHOM Xa-
PaKTEPUCTUKON 3IEKTPOJIUTA IO CPABHEHUIO CO CTETIEHBIO TUCCOIAIIU?

Kak Bnusier Ha pacTBOPUMOCTD BEILIECTBA BBEJCHUE B €r0 HACBIIICHHBIA PacTBOP OA-
HOMMEHHOTO HOHa?

B kakux cioydasx mpoUCXOIUT PACTBOPEHHE OCATKOB ¢ 00pa30BaHMEM KOMITJIEKCHBIX
COeTUHEHUN?

. BeimaieT 1 ocaIok MpH CAMBaHWK HachIeHHBIX pacTBopoB: SrCl, u CaSOy; CaCl, u

SrS04?

B kakoii mociie0BaTeIbHOCTH JTOJDKHBI BBITIAJIaTh OCAIKU, €CJIM K pacTBOpam, Co-
JepoKalluM UOHBL: 1) Ca®*, Ba®*, Sr** u 2) CI', I', Br', mocreneHHo nmpuoOaBisTh: K
nepomy pactBop Na;SOa, a ko Bropomy pactBop AgNO3?

Kakas u3 aByx coseii 6ombIiie pacTBopuMa u Bo cKosibko pa3: CaSO4 nnu BaSO,, BaCOs
nunu SrCOs, Pbl, nmu PbCl,?
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Tema:

OcraneTtcs jau mpo3paunbiM GriIbTpat u3-mox ocaaka PbCly, ecnu k Hemy 1006aBUTH
pacTBOp UOaUIA Kaaus?

B HachliieHHOM pactBope Pbl, kornentpamus noaun nomos pasua 1,3-107 mons/i.
Haitgure KOHIIEHTpaUKIO HOHOB Pb?* B aTOM pacTBope.

B naceiennom pactsope Mgs(PO4), 06bemom 10 11 copepKHUTes colib Maccoit 3 T.
Brruncnute ee pacTBOPUMOCTD U HAMIUTE MOJISIPHBIE KOHIIEHTPAIMK Ka)KI0r0 HOHA B
3TOM pacTBOpe.

Uem onpenensercs CTENeHb CMELIECHUS paBHOBECHS IUCCOIUAIIH BOJIbI ITPU PACTBO-
PEHUU B HEU COJIM, CITOCOOHOM K THAPOIH3Y?

Bcerna nu HeUTpaJIbHOCTH pacCTBOPA COJIM YKa3bIBAET HA OTCYTCTBUE I'MIpoau3a’
OObsicHuTe.

Jlist pacTBOpOB Kakux coseit pH nMeer takoe e 3HaueHue, Kak s Boasl? [lokaxure
sto Ha mpumepe NaCl u CH;COONHy,.

Kakwue u3 coseil He moBepraroTcs rUAPOIU3Y, U €CIIU MOABEPratoTCs, TO M0 KAKOMY
tuny: K,SO4, Na,Se, BaS, RoNO3, ZnCh, K;SO3, KCIO3, HCOOK, NaC104, KBrO?
Jnsa kaxoii conu pH pactBopa Oyner umets Oounbiiee 3HaueHne: NaNO3 unn NaNO,,
CH3COOK umu CH3COONH,, KCIO unu KCIO3?

JlaiiTe CpaBHUTEIHHYIO XapaKTEPUCTUKY CYIIb(ATOB, CYIb(OUTOB U CYIb(HIOB IIIe-
JIOYHBIX METAJUIOB IO UX CIIOCOOHOCTH K THAPOJIU3Y.

Kaxkue nBe paBHOBECHBIE CUCTEMBI B pACTBOPaX KUCIBIX COJIEH OMPEEISIOT sl HUX
3HaueHue pH? Yto sBIisseTcss MpUYUHON IIeNT0uHOM cpebl s pactBopoB NaHCO3 u
kucioit st pactsopoB NaHSO3?

J7ig Kakux coiedt THUIPOIN3 MPOXOAUT CTyneHaMu? YeM onpeensercss uX YUcio U Kak
W3MEHSETCS UHTEHCUBHOCTh TUIPOJIH3a OT MEPBOI CTYMEHH K MOocaeIHen?

[Touemy manuHOBas okpacka (eHondTagerHa B pacTBOpE aleTaTa HaTpUsi CTAHOBUTCS
0oJiee MHTEHCUBHOM MPU HArPEBaHUM PACTBOPA U CHOBA OJIETHEET MPHU €ro OXITKICHUH?
OO0bsicHUTE TPUUUHY U3MEHEHHS CTETIEHU THIPOJIN3a COJIEH P HarpeBaHUU UX pac-
TBOPOB, OCHOBBIBAsICh Ha 3aBUCUMOCTH JUCCOIMAIIUU BOABI OT TEMIIEPATYPHI.

UTto Ha3BIBAIOT KOHCTAHTOM Tuiposin3a Ke. 3aBUCHUT JIM 3Ta BEJIMYMHA OT: MPUPOJIBI COJIH,
KOHIEHTPAIlUU pacTBOpa, TemrepaTypsl? YUem onpezensercs Oonbliiee WK MEHbIIee
3HaueHue Ke 1 pa3nuyuHbIX coneit?

«OKHCINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€AKIIUHA U IJTCKTPOXHMHUYECCKHUE MPOUECCHD>

[Tokaxxute yCIIOBHOCTh TEPMUHOB «IIPUHUMAET» U «OTIHAET» dJIEKTPOHBI IIPH ONpeIe-
JeHUH QYHKIUNA OKUCIUTENS U BoccTaHOBUTENs. [loueMy Takasi yCJIOBHOCTh BO3MOKHA?

UTo Ha3BIBAIOT CONPSIKEHHON OKHUCIUTEIbHO-BOCCTAHOBUTEIBHON AP0l M CKOJIBKO MX
JIOJIKHO yYaCTBOBATh B OKHCIIMTEIBHO-BOCCTAHOBUTEIBHOM peakiuu? Yemy
COOTBETCTBYET KaxKJ1as U3 HUX?

UTo Ha3bIBalOT OKUCIUTEIbHO-BOCCTAHOBUTENbHBIMU KO3 hrnimentamu? Kakue MeTo bl
CYILIECTBYIOT JUIsl X omnpeneneHus? [okakuTe CyIHOCTh KaX/10ro U 00ObSICHUTE, B
KaKHMX CIIy4asX ¥ MOYEMY OJMH U3 HUX IPEANOYTUTENBHEE APYTOTO.
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MeHS0TCS WM OCTAIOTCSI TOCTOSIHHBIMU 3aps]l M aTOMHBINA COCTaB HOHOB, YYaCTBYIOLIUX
B OKHUCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX peakiusax? Bo3MoKHO U peBpallieHue MpocToro
MOHA B OKCOAHMOH WJIM 00paTHBIN nporecc?

Ecmn KHCJIOTAa, B34ATas1 B I/I36BITK€, Y4aCTBYCT B pCaKIIMU KaK OKUCIIMTCIIb WX BOCCTA-
HOBUTEIb, TO COBMAJIAET JIU JIIsl Hee KOd(DPHUIIMESHT B MOJIEKYJIIPHOM YPaBHCHUU
PEaKIMU C OKUCIUTEIbHO-BOCCTAaHOBUTENIbHBIM? Pazbepute 3TH ciiydan Ha mpUMepax
B3aUMOJICUCTBUS: MEJIU C pa30aBICHHON a30THONU KUCIIOTOM, COJISTHON KUCIOTHI C
JUXPOMAaTOM Kajusl.

OOBsICHUTE IPUYHUHY PE3KOTO PA3IUYHSI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX CBOMCTB
nByx Metaiuios 1 rpynmsl [IC, Haxondmmxcs B 5-M nepuoje.

Hanumure ypaBHEHUS NOJIypeakUi 1 HOHHO-MOJIEKYJISIPHBIE YPABHEHUS, KOTOPBIMU
MOTYT OBITh BBIPAaXKEHBI ITPOLIECCHI OKUCIIEHUS U BOCCTAHOBJIEHMSI B BOJHBIX PACTBOPAX,
UIYIIUX 10 CIEAYIOIIMM CXEMaM:

KC10 + KJ + H,SO4—
KBiO3+ HC1 — BIiCls+
KC103+ KNO; —KCl1 + ...
KCIO + KJ + H,O— KC1 +

Ilokaxxute BIUSHHC CpCabl HA MPOTECKAHNUEC OKUCIIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ
Ha IpUMEpPE NU3MCHCHUA OKHCIIMTEIILHON €MKOCTH nepmMaHraHar - MOHa.

Kakumu KuCIIOTaMU MOXHO TIOJTB30BATHCS TSI CO3/IaHUS CPEIbI IIPH MTPOBEICHUHT
Red-Ox peakiuii? [Touemy ¢ 3TOil 1IeNIbI0 TPUMEHSIOT 00OBIYHO Pa30aBICHHYIO CEPHYIO
KHCIIOTY?

CriocoOCTByeT U KHCTask Cpejia: a) OKUCICHUIO KATHOHOB /10 OKCOAHUOHOB; 0) OKHUC-
JUTETHLHOMY JIEHCTBUIO OKCOAHHOHOB?

Dnekmpoonvle nOMEeHUUAIbl U HANPAGIEHUE OKUCTUMETbHO-60CCMAHOGUM ETTbHBIX
peakuyuiu

KaKI/Ie OKHUCIUTCIBbHO-BOCCTAHOBUTCIIBHBIC CUCTEMBI HA3BIBAKOT reTepo- U TOMOI'CH-
HBIMI/I? qTO ABIISICTCA HpPI‘—IPIHOﬁ BO3HUKHOBCHMUS CKA4YKa ITIOTCHIIHMAJIa B CUCTEMaAX
nepBoro Tuna? Y aaeTcs Jin SKCTIEPUMEHTAIBHO OMPEIETUTh €ro aOCOTI0THOE 3HAUEHHUE,
OTHOCHUTEJIbHOE 3HaUeHne?

qu JOJIKHBI OTJINYATHCA )lpyr oT )1pyra ABE€ OKHUCIUTCIBbHO-BOCCTAHOBUTCIIBHBIC
CUCTCMBI IJIs1 TOFO, qTO6BI X MOXHO 6BIHO HCIIOJIBb30BaATh HpI/I COCTaBJICHUHU
rajJibBAaHUYECKOro djieMeHTa?

Kaxkyro nndopmaruto coaepxut 371eKTPOXUMUYECKHIH PSJT CTAHJAPTHBIX SJIEKTPOTHBIX
MOTEHIINAJIOB O CpaBHUTEIbHOU akTUBHOCTH BD 1 O metamnon? [loueMy oH gaeT BO3-
MOKHOCTH OIIeHUTh DJ[C ranpbBaHUYECKHUX JJIEMEHTOB, COCTABIICHHBIX U3 JIFOOBIX Map
METaJUIOB?
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nape ¢ IIMHKOM - KaTo10M?

N3 yetsipex metaiioB Ag, Cu, AU u Sn BeiOepuTe T Mapbl, KOTOPbIE JAIOT HaK-
MEHbIIYI0 U Hanbombiryio DJ]C cocTaBIeHHOT0 U3 HUX TalbBAHUYECKOTO 3JIEMEHTA.

ITo xako¥i popmyse MOKHO HAUTH HIICKTPOTHBIN MOTECHIIMA METaJUIA TIPH JTIO0BIX
TEeMITEpaType ¥ KOHIIEHTPALIUU PacTBOpA €ro COJIH, €CIIH Il HErO U3BECTHO 3HAYCHUE
¢°? Ilpu xakux yciaoBusx ¢=¢°?

Kaxue u3meHeHus1 KOHLIEHTpALU PacTBOPOB COJIEH Ha 3JIEKTPOIe-OKUCIUTENE U
3JIEKTPO/I€-BOCCTAHOBUTEIIE MPUBOST K YBEIUUCHUIO U YMEHbIIeHHI0 DJ[C?

2-
[Toyemy B kauecTBe okuciuTeNs ucronbdyercst xpom \VI\ B cocraBe nona Cr,0;7, a He B
2_
cocrase noHa CrO4~, u mouemy okucierue xpoma M\ 1o xpoma \VI\ npoBoaurcs B 1iie-
JIOYHOM cpene?

Inexkmponus. Koppozus memannos

Kakue snexkTpoxumudeckue mpoieccsl MPOTEeKalT Ha AJIEKTPOIax MPH dIIEKTPOIIU3e
pacmiaBoB 2ekTponuToB? [IpuBenuTe npumepsl.

N3 xakux mporieccoB ciaraeTcsi o01as peakiusi SEKTPOXUMHUUIECKOTO Pa3I0KEHUS
BelecTna’?

Yem oTImyaeTcs SJICKTPOJIN3 BOAHBIX PACTBOPOB BJICKTPOJIMTOB OT 3JICKTPOJIN3a UX
paCHJ'IaBOB? Kaxkwne nonsl u MOJICKYJIbI, HAXOAAIIUCCA B BOAHBIX PaCTBOpax coJeit MOTYT
BOCCTAaHaBJIMBATHCA HA KaTOAC U OKHUCIIATHCA Ha aHone? Hanumure YpaBHCHUA
COOTBETCTBYIOIHUX peaKuHﬁ.

HpI/I KaKuX yCJIIOBUAX U U3 KaKHUX COJ'ICﬁ, BO3MOJXHO, ITOJIYUUTH C TIOMOIIBIO 3JICKTPOJIN3a
OIHOBPCMCHHO MICJIOYb U KI/ICJ'IOTY?

Haiite hpopmynupoBky 3akoHOB Papajies U X MaTeMaTUYecKue BelpaxeHus. Yro Ha-
3pIBatoT yuciioM Papanes F? Uemy paBHa 3Ta BeIMYMHA B KYJIOHAX U amIiep-yacax?

Bcerna nu macca BbIIETUBIIETOCS Ha 3JIEKTPOJE BEIIECTBA COOTBETCTBYET KOJTMYECTBY
MPONIEAIIETO YEPE3 AIEKTPOIIUT dIEKTpruuecTBa? SABIAETCS M 3TO HAPYIICHHUEM 3aKOHOB
dapanesn? UTo Ha3bIBAIOT BBIXOJI0M 110 TOKY \BT\?

[Tpu snextponuse pactBopoB AgGNO3, CuSQy, BiCls, Haxoasmmxcs B Mocie10BaTeIbHO
COCTMHEHHBIX JICKTPOJN3Epax, BRIACIIIOCH 5,41 cepedpa. Haiinure maccy
BBIJICJIUBIIMXCS TIPH 3TOM MEJIU ¥ BUCMYTA.

OAMHAKOBO JIM OTHOUIEHHE K KOPPO3UU TEXHUYECKOTO U XUMUUECKH YUCTOr0 MeTasiyia?
UYeM BbI3bIBAETCSI KOPPO3HSI OOBIYHOM CTaNn?

CoBmajaer v CpaBHUTEIIbHAS OIICHKA CIIOCOOHOCTH K KOPPO3HH XKelle3a U aTFOMUHUS TI0
3HAYCHUIO UX CTaHJAPTHBIX JICKTPOHBIX MIOTSHIIMAJIOB M 110 MX TOBEICHUIO B KOHTAKTE
¢ BOJOI?



28. Kakue cymecTByOT CIIOCOOBI 3aIIMTHl METAUIOB OT Koppo3un? Kpatko u3noxure
CYIITHOCTh KQXKIOTO U3 HUX.

Ilpumepnutit Komnaekm 3a0anuil 0711 KOHMPOALHBIX pAdOmM NO OUCUUNIUHE

Tema. «OcHOBHBIE MOHATHSA U 3aKOHBI XUMHH. OCHOBHBIE KJIACCHI HEOPraHnIeCKUuX

COeIMHEeHUI»
Bapuant Nel
1. Omnpepenute SKBUBAIICHTHI 3JIEMEHTOB B UX okcuaax: Rb,O, MgO, Cr,03, SOs.
2. Ir HekoToporo Meraiuia coequusercs ¢ 8,89r 6poma u ¢ 1,78r ceprl. Haiinure xBHBa-

JISHTHBIC Macchl OpoMa U Me, 3Hasl, YTO SKBUBAJICHTHAs Macca cephl 16,0r/Mob.

3. Hanwumire ypaBHeHHs peakinii, COOTBETCTBYIOIIUX CIICIYIOIICH CXeMe:
SiO,+C Ca HCI 02 Ca3(P0O4)2
Cas(PO4), 1200°C A~ ¢°C B c D E
4, Hanummure rpaduueckue ¢popmynsl coenuHeHui U naite ux Hazanusa: HyOy, SnOy,

H3PO4, H25203, (CUOH)QCOg, NaH,AsO,.

5. Kakoii 06beM kuciaoposa cieayer 100aBUTh K M Bo3ayxa (21% O3), utoObI comepxa-
HUE B HEM KHCIIOPOJA MOBBICUIIOCH 10 25%.

6. Onpenenure GopMyly OJHOTO U3 KPUCTAUIOTUIAPATOB Cyib(aTa HaTPHs, €CIU €ro Macca
IpY TOJTHOM 00€3BOXKMBAHUN YMEHbIIMIAch Ha 47%.

7. Harnummte hopmyIisl cosield, COOTBETCTBYIOIIUX CIICIYIONIMM JBOHHBIM okcuaam: PbyOs
u Pb3O,4. HazoBure ux.

Bapuant Ne2
1. Omnpenenute SKBUBANICHTHBIC MacChl coeaunenuit: Fe,03, KH,PO4, Cr(OH)3, H,SiOs.
2. Omnpenenute Maccy cepbl, 00pa3yrooIIeics MpyU B3aUMOICHCTBHH CEPOBOIOPOIa KOIHYE-

cTBOM BenecTBa skBuBajeHTa 0,01moib ¢ u30bITKOM KoHIIeHTprpoBaHHOH HNO3
3. Hanummre ypaBHeHHs peaklnii, COOTBETCTBYIOIIUX CIIEIYIOLIEH cxeme:
Fez(SO4)3 —p Xy —P FeCl, — P Xo —P FesOy 4—X3—P Fez(SO4)3

4. CoctaBbTe QopMmysbl (3MIHpUYEcKUe rpagruuecKkre) BCeX BOZMOXKHBIX cosiel 00pa3o-
BAHHBIX THJIPOKCUIOM MArHUs U XpPOMOBOM KHCIIOTOW. [{aliTe Ha3BaHUS COJISAM.

5. K 50mn cmecu B 2-x okcuaax yraeposa godasmwim 100Mi1 kuciopoaa U mogoxrin. B
pe3ynbTaTe peakuuu oot 06beM razoB ymensimics Ha 10%. Bce 06beMbl ra30B U3MepAINCh
MIPU OJTMHAKOBBIX yCIOBUAX. Onpenenure 00beMHBIN COCTaB MCXOHBIN CMECH.



6. [Tpu Tepmudeckom pasnoxeHuu okcuaa mapranna (IV), B3sitoro maccoit 0,435r, Beize-
JWJICS KHCIIOPOJI M 00pa3oBalicsi Apyrou okcu Mapranma maccoit 0,382r. Kakosa ¢popmyia
3TOro oKcuaa?

7. UTto Ha3bIBalOT HKBUBAJICHTOM BeliecTBa? [Ipu kakoM yCcliOBUU SKBUBAJIEHT UACHTHYCH
caMoIl yacTuIle BelecTna?

Tema: «Ctpoenue atoma. [leprnoanveckuii 3aK0H ¥ ePUOIUYECKAS] CHCTEMA XUMM--
yeckux dj1eMeHToB [I.1. MeHnaesneeBa»

BapuanT Nel
1. UTo Ha3bIBAIOT MPUHIUIIOM HEONPEAECIEHHOCTH U COOTHOIIEHUEM HEONpeAeIEHHOCTH.
2. s ckonbkux AO cymma N+1=8? EcTb i1 Takue OpOUTAIH Y 3JIEMEHTOB MEPUONICCKOM

CHCTEeMbI? ATOMBI, KAKHX JJICMEHTOB UMCIOT HanOObIee 3HAYCHHE CyMMbI N+|?
-2
3. Harmimre snexrponso-rpadudeckue Gopmysr: Cr, Cl+°, Te?, Tb.

4. Hanummure snekTpoHHbIe GOpMYIIBI €lle HEOTKPBITHIX 1eMeHToB Nel108, Nel13 u yka-
JKUTE, KAKOE MECTO OHM 3aiIMyT B NEPUOAUUECKON CUCTEME.

5. CKOpoCTh JBM)KEHUS JIEKTPOHA TI0 TIEpBO OOPOBCKOi opbuTe paBHa 2187 km/c. Ecin
MOTPEITHOCTh B ONPE/ICIICHUN CKOPOCTH paBHa | KM/C, TO KaKO# OyJIeT Py 3TOM OTPEIIHOCTh B
omnpeneneHun KoopauHatel? CpaBHUTE €€ CO 3HaYECHUEM paJinyca OpOUTHI.

6. ITosscauTe IMPUYUHY pas3jiniuAa B BEIMUYWHAX HOHHBIX paaAUyCOB JJIs1 U303JICKTPOHHBIX

nonos; 1,33(F); 1,36(0%); 0,98(Na*); 0,74(Mg®"); 0,57(AI*")

7. OOBsicHUTE 0c000 HU3KYIO YCTOWYMBOCTH COETMHEHUI P-3JIEMEHTOB 6-TIepro/ia B BbIC-
mreit C.O.

Bapuant Ne2
1. [IpuMeHMMO 1M TOHATHE TPAEKTOPUH JABHIKEHUS K MUKpouacThliam? Yem sTo onpenens-

€TCs U KaKoe IOHATHE €T0 3aMCHSET?

2. YKaKuTe 3HAaUeHNE KBAHTOBBIX YHCE JIJISl BHEIIHUX YJICKTPOHOB B aTOMaX AJIEMEHTOB C
nopsIAKOBBIM HOMepoM 11, 14, 20, 23, 33.

3. Hanurmre snextponHo-rpadudeckue Gopmyssr: Pd, Zr? 52,

4. Ha ocHoBaHUM y4eHUs O CTPOCHUU aTOMa OOBSCHUTE, IOYEMY SHEPTeTUUECKUH S-
NOJypPOBEHb BKJIIOYAET OJIHY OpOUTAJIb, P-TIOAYPOBEHbB - TpH, d-10ypOBEHb - TSATH U T-
ITOAYPOBEHB - CEMb. Y KAKUTE MAX YUCIIO AIEKTPOHOB HA ITUX MOTYPOBHSX.

5. Uemy paBHa neOpoiIeBcKas JJIMHA BOJTHBI SJIEKTPOHA, IBIKYIIIETOCS CO CKOPOCTHIO: a)
6-10° m/c; 6) 2187 km/c?

6. DHeprus NOHHU3AIUH IPH TTOCIICI0OBATSIILHOM OTPBIBE JIEKTPOHA OT aroMoB M( cocras-
nsiet: E1=733, E;=1447 u E3=7718 x/[x/Monb. Uem 00BsICHUTD pe3koe Bo3pacTtanue Es?



7. Kakyro cTpykTypy n0KeH UMeTh BOCbMOM nieproa? [IoBTOpsieT 11 OH MOJHOCTHIO
ceapMoi nepuos?

Tema: « XuMudeckasi CBA3b)»
BapuanT Nel

1. Uem 00BsACHUTH HEBO3MOXKHOCTh 00pazoBanusi 100% MOHHOM CBSI3U U Y€MY PUMEPHO
paBHa J0JIsI KOBAJICHTHOCTH B HAaN0O0JIee HOHHBIX OMHAPHBIX COCAMHEHUSX ?

2. YcTaHOBHTE TPOCTPAHCTBEHHYIO CTPYKTYPY CICIYIONIMX MOJIEKYJI U HOHOB, ONIPEICTNB
opOuTa M MEHTpaIbHOTO aTomMa 1 ux Tyl ruopuausamun: NF3, NO;', PHs, PO43‘.

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

4, [TonstpuzyemocTh Kakoro u3 HOHOB Ooubiie: F umm Br, S unm Tez', Cl' wm 1I"? O6bsic-
HUTE IPUYHHY.

5. T ga NaF=997°C, MgF,=1398°C, AlF;=1040°C, SiF,=-90°C, PF5=-94°C, SFs=-56°C.
OOBsAcHUTH HAOIIOAaEMYTO 3aBUCUMOCTh. OOBSICHUTE pe3koe pasiauuue Trut. AlF; u SiFy
CYHMTAsl, YTO MOJIIPHOCTH CBS3H paBHOMEpHO yMmeHbmaercst oT NaF k SFe.

6. Yem 00BICHUTE 3HAYMTEIILHO 00Jiee BeICOKME T1ul. M TK. BOIBI M IJIABUKOBOU KHUCJIOTEI
10 CPaBHEHUIO C TEMHU, KOTOPHIE TOJKHBI COOTBETCTBOBATh UX MOJISIPHBIM Maccam?

7. DNEKTPUUECKUNA MOMEHT U0 MOJEKyIsl HyS paBeH

0,31-10'29KJ1-M, a HZSe-O,OS-O'ngn-M. Omnpenenure, Kak OTHOCATCS ATUHBI JUTIONEH 00enx

MOJIEKYIL.
Bapuant Ne2
1. [ToueMy npu HaIMYMKM OJHOMN CBSA3H MEXAY aTOMaMHU OHA MOKET OBITh TOJIBKO O-

cBs3b10? [Ipu kakux ycnoBusix oOpazyercst m- U 0-CBSI3U?

2. Ckounbko cBsizeit y atoma cepol B Mojiekyiie SO,Cly, y yrieponaa B mosekyiae COCl,; kak
ATO COTJIACYETCS C TUTIOM THOpUAN3aun?

3. Kakas mosnexyna MoskeT cymectBoBath u mouemy? ClFz, FCls, Brls, 1Brs.

4, Kak u3mensieTcs nonspusyroliee 1eHCTBUE HOHOB S-3JIEMEHTOB BTOPOH Tpymmbl oT Mg k
Ba 1 moueMy 3T0 NPUBOAUT K MOBBIIEHUIO TEPMUUYECKON YCTOHYUBOCTH UX KapOOHATOB B TOM
’)K€ MOCJIE0BATEILHOCTH?

5. Tx. HF=293K, HCI=188K, HBr=206K, HI=238K. O0bsicHuTe IPUUHNHBI U3MECHEHUS ITOM
BEJIMYMHEI.

6. Kakoe coenunenue 6onee repmuuecku ycroiunbo? PhCO3 i CaCOs; PbCly nim
PbBI’4.



7. Paccunraiite a¢pextuBHbIN paanyc noHa Na B kpucramie NaF, eciu koHcTaHTa pemier-
ki ero pasna 2,31-10"° m, paguyc wona F~ pasen 1,33-10"° m.

Tema: «Havana xumuuyeckoi TepMoauHaMuKki. KuHeTHKAa U MEXaHU3M XHMHYECKHX
peakuuin»

BapuanT Nel
1. HI/IXPOMaT AMMOHM ITPU HAarp€BaHUHM pasjiaracrcs 1o peakmum:
(NH3)2Cr,07(1)=N21(1) + 4H,0(r) +Cr,03(t) AH® X p =-503 x/Ix

CKOJIBKO OHCPIHU BBIACIINIIOCH IIPH PA3JIOKCHUN HGKOTOpOfI nopuuyu Juxpomara aMmo-
HUs, €CJIM MacCa TBEPAOIro 0OCTaTKka Ha 10T MeHBIIIE MacChI HCXOAHOT'O BEUICCTBA.

2. OuTanenus oopazosanus HoO(T) U3 mpocTeix BemecTB paBHa - 136,1 k/[x/mMoinb, 2H-
TaJIbINS TUCCOIUAIIMU Ta3000pa3HbIX BOJIOPOJIa U KUCIOPOAa COOTBETCTBEHHO paBHBI 432, 490
k/[/Momnb. Berauciure suepruro cszu O-H B mepokcue Bogopoia, MPUHSB dHEPTHio CBsi3H O-
O paBHoii - 138,07 xI>x/MOb.

3. Omnpenemure AH98 1 AU cuctembr: 4NH3(r) + 302(r) = 2N2(r) + 6H20(Kk)

4. [Tpu Temneparype 100°C ckopocTh 01HOM peaknuu B 2 paza O0bIIe CKOPOCTH BTOPOH.
TemmeparypHbiii K03()PUIIMEHT CKOPOCTH MIEPBO PEaKLUU paBeH - 2, BTopou - 4. [Ipu kakoi
TEMIIEPATYPE CKOPOCTH 00EUX PEeaKIMil BBIpaBHUBAIOTCS?

5. Kak n3meHuTCS naBiieHue B cCUCTEME IepBOHavYaIbHO cogepkamieir HBr u Oy, ecnn k Mo-
MeHTy HacTyruieHus: paBHoBecus: 4HBr(T) + Oy(1) = 2H20(r) + 2Bro(r)  mpopearuposaio 10%
MCXOJHOI0 KOJIMYECTBA KUCIOPOa, a paBHOBECHbIE KoHLeHTpauuu [HBr]=0,6 momns/;
[0,]=0,36 momab/n?

6. Bo CKOJIEKO pa3 ClieyeT yBeJIHYUTh KOHIIEHTPAIUIO BelecTBa B, B cucreme:
2A;( 1) + By(r) = 2A,B(1)

YroObl MpU yMEHBIIEHUU KOHIEHTpaIUK BemecTBa Ay B 4 pa3a CKOpOCTb IPSIMO peak-
LIUY HE U3MEHMJIACH?

7. Jlia HekoTopoit peakimu AG°>0. Kakue 13 npuBeIeHHBIX YTBEP)KIEHUIN PABUIIbHBI:

a) K >1; 6) k<l; B) B paBHOBECHOI cMecHu MpeodaaaroT NPOAYKThl PEaKIiy; I') B
PaBHOBECHOM cMecH NMpeo0I1aatoT UCXOIHbIE BellecTBa?

Bapuant Ne2

1. [Tpu BoccTanoBnennu 80T okcuaa xene3a(3) amroMuareM Beinenutcs 426,3 kJx Tera.
IIpu cropanum 5,4 T MeTaIUIMYECKOTO aIFOMUHUA BbIaenuTcs 167,3 kJ[x terna. Ha ocHoBannn
9THX JIaHHBIX, UCTIONIb3Ys 3aKOH ['ecca, BbIUnCINTE SHEpreTudeckuii 3¢ dexT npu odpaszoanuu 1
MOJTb OKcHa kemne3a(3).



2. AH® 65, MgO(x) 1 CO5(r) coorBeTcTBEeHHO paBHa- 601,8 u -393,5 x/lx/Moinb. Temnora
paznoxenus MgCoz va MgO u CO, IH=100,7 xJ>x/mMob. Vcrionb3ys 3TH JaHHBIC, HAUAUTE
teroty oopaszoBanust MgCO3 13 371eMEeHTOB.

4. Borauciuth TeMnepaTypHbiil KO3(QGUIIMEHT CKOPOCTH PEaKIMH, €CIIH KOHCTaHTa CKOPO-
cru ee pu 100°C cocrasisier 6:107, a mpu 150°C -7,2:1072

5. Jlyst Toro uyToOBI yBeMuuTh B 216 1 256 pa3 ckopocTh peakuuu cuaTe3a NH3, BO CKOJIb-
KO pa3 HaJl0 OBBICUTH B IIEPBOM cCilydyae KoHLeHTpauuto Hp, a Bo Bropom nasnenue? Kak
M3MEHHUTCSl CKOPOCTh pEeaklUy U yBeJIIMYeHUH JaBieHus B10 paz?

6. Cucrema C(rpadur) +COy(1) = 2CO(r) AH° =172,5 k]I

Haxonutcs B paBHOBecHH. YKa3aTh: a) Kak u3MeHUTCs coaepkanue CO B cucreme npu
NOBbIIICHUH t ¥ Tpy Hen3MeHHOM AaBieHnu? C yBenn4eHueM JaBIeHUs IPU HeUn3MeH-
HOH Temneparype? 0) MI3MeHHUTCs M K P IIPY TOBBIIIEHHH OOIIEro JaBICHUS U HEH3-
meHHoM t? [1pu yBenuuenuu t? Ilpu BBeeHuM B cucteMy Karanuzaropa? OTBeT 060CHO-
BaTh.

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

Y CTaHOBUTH MPH CIAEAYIOMINX KOHIEHTpanusx: (A) = 6Moinb/1, (B) = 2mons/m, (C) =
4monsw/n, () = 3monb/n. B paBHOBecHYIO cuctemy A00aBuiu 4 Mosb/n BeniectBa B. Boi-
YHUCIIUTh HOBBIC PABHOBECHBIC KOHIICHTPAIIUN BEIICCTB.

Tema: «PacTrBopbI»
Bapuant Nel

1. PactBop conmepxkut 0,1mons CaCl, u 0,1mom6 AICI; B 251 pactBopa. KakoBa momnsipHas
konueHrpanus nona Cl” B pactBope?

2. pH 1-10 H pactBopa c1aGoro 0 HOKHCIOTHOTO OCHOBAHHS paBeH 9. BEUHCIHATE KOH-
CTaHTY JUCCOIMAIIUN OCHOBAHMS.

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 atekTposuToB: KySe n K, Te; NasPO4 u NagHPO,.

4. Haiinnre crenenp ruaponusa cosiel u 3HaueHue pH U1 UX pacTBOPOB KOHIIEHTPALUA
0.1mome/m: NH4Br, KCIO, HCOONa.

5. ITPAQ,Cr,07 , ipu 25°C paBHO 2:107. Brimamaer mu ocanok AgoCr,07 pu cMemBanuu
paBHBIX 00BeMOB 0,051 pactBopoB AGNO3 u K,Cr,07? CteneHp TuCCOMANIAN ATHX
ANEKTPOJIUTOB paBHa 90%.

6. Boruncnuts a u (H+) B 0,3M pacTBope yKCYCHON KHCIIOTBI (K=1,8-10). Kakwue 3HaduCHHs
IPUMYT 3TU BEJIWYHMHBI 1Tocie fodasnenus K 171 pactBopa kucnots 0,2mons CH3COONa?
Koaddunuent akrusnoctu noros f{CH3;COO") =0,7.



7. Cpasuuts pactBopumocts POCl, u Pbly, Be(OH), u Ca(OH),. OtBeT 060CHYITE HCXOMIS
N3 MMOJIAPU3AUOHHBIX HpeI[CTaBJ’IeHI/If/'I.

Bapuant Ne2

1. PactBop comepxkut 0,1mois - sxBuBanentoB (NH4)3PO4 B 200Mi1 pactBopa. Kakosa mo-
nspHas KoHnenTparus nonos NH;" B pactope?

2. Beruucnure pH 0,001H pactBopa cepHOM KUCIOTHI.

3. VYka3arb, He IPOU3BO/S BBIUMCICHUN, B KAKOM U3 PACTBOPOB JBYX COJIEM paBHOW KOH-
neHrpanuu pH 6onbiie win meHbine. OTBET 000CHYITE UCXO/Is U3 3aKOHOMEPHOCTH H3MCHEHHUS
KHCJIOTHO-OCHOBHBIX CBOMCTB 2s1ekTpoautoB: NaHCO3; u Na,ClO3; NaClos 1 NaClO.

4. Kakue BennuuHbI ABJISIOTCS KOJTMYECTBEHHON XapaKTEPUCTUKOM MTPOLECCa AIEKTPOIIHU -
TUYeCKOU qucconuanuu? Jlaiire ux onpenenenue. Kakyro U3 HuX v noyemy Ha3plBarOT
MOCTOSIHHOM BEJTMYMHOMN?

5. Hatigure crenens ruaposmsa NalOz u NalO B pactBopax konnentpamuu 0,1 Mo/, 13
MIOJTYYCHHBIX JIaHHBIX CJICTIATe BBIBOJ O CPABHUTEIBHOM CHJIE KUCIIOT, 00Pa30BaBIIMX 3TH COJIH.
Kn(HIO3)=1.6-10" ; Kn(HIO)=2.3-10"",

6. Bremamaer iu BaSO, npu 1o6aBieHnn pacTBopa CepHOM KUCIOTHI 00beMoM 100MiT ipu
konueHrpanuu 0,2mMoib/11. K pactBopy BaCl, Toro sxe 00bema, eciii MOJIIpHast KOHIICHTPAILHSI
HKBHBAJIEHTA 3TOTO pacTBopa paBHa 0,2Mo1nb/1.? ByneT nmu 1o0aBiIeHHOE KOTUYECTBO CEPHOM
KHUCITIOTHI SKBUBAJIEHTHBIM WU U30BITOUYHBIM?

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

Tema: «OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PC€AKIHUHU U IJICKTPOXHUMHYECCKHUE NPO-
HeCChb»

Bapuant Nel

1. 3aKOHUYUTH COCTABJICHHE YPaBHEHUS PEaKUu U MoA00paTh Ko (HUIUEHTH IPOCTEHIINM
cnocobom: SO,+H3AsO4+H,0—H3ASO3+...

2. Hanwmiure ypaBHeHUs peakiMii U Moa00paTs KOdQPUIMEHTH DIEKTPOHHO-HOHHBIM Me-
TOJIOM: MnSO4+(NH4)28208+H20—>HMnO4+...; H,0,+CaOCl—

3. CoCTaBHTH B MOJIEKYJISPHOIT (popme ypaBHerue peakimm: [Fe(CN)g]*
+H,0,—[Fe(CN)6]*+0,
4. Yemy paBHa MOJISIpHAsE Macca SKBUBAJICHTA TIEPMAaHTaHATA KaJIUsl KaK OKUCIUTEINS, €CITH

9TO BEIIECTBO B MPOIECCE PEAKIIMU BOCCTAHABIMBAETCS: a) 0 cyiabdara mapranma (1) 6) go
JTMOKCH]Ia MapTraHiia B) 1o MaHranara kanus KoMnQO,?



5. Bynet nu pabotarh raabBaHUYECKHUI SJIEMEHT, COCTOSIIEH U3 BOJOPOIHBIX JICKTPOIOB,
norpy;xenusix B 1 u 0,11 pactBopsl KOH nipu 25°C, eciu kaxyias crenedb JUCCOIMAIIMN
pactBopoB KOH cootBercTBenHO paBHbl 77 1 91%7?

6. TI"anpBaHMYECKUM JIEMEHT
(-)2Cr/2Cr3+ | H,SO4 | (Pb) 3Ho/6H" (+)

00pa3oBaBIICICS IPH KOPPO3UU XPOMa, OTIATHHOTO CO CBHHIIOM, JIA€T TOK CHIION OA.
Kaxkast Macca XxpoMa OKHCIUTCS U CKOJIBKO JIUTPOB BOJIOPO/Ia BRIICTUTCS 32 55C paboThl
3TOro djieMeHTa’?

7. MenaHblit KyTOHOMETP COEAMHEH MOCIEA0BATENbHO C 3JEKTPOIU3EPOM, B KOTOPOM UJAET
anexTponu3 BogHoro pactBopa AGNO3 Ha yroibHBIX 3JEKTpoJax (1aiTe MOJHYI0 CXeMY
nporeccos, mpoucxoasamx npu snekrponuze AGNOs3). Ha kaTone B KylTOHOMETpE BBIIEIUIIOCH
192r menu, a B anextponusepe 450r cepedpa. Onpenenure BHIXO/ IO TOKY B AJIEKTPOJIHU3EPE.
Kakoii 00beM 3afiMeT BBIIETHUBIIHNACS KHCIOPOI, €CIIH 9TOT 00beM u3mepuTth ipu 10°C u
nasienun 9730311a?

Bapuant Ne2

1. 3aKOHYHMThH COCTABJIICHHE YPABHEHHS PEAKIIUH U 110100paTh KO3()OUIIMEHTHI TPOCTEHIITUM
criocooom: HySO4+KI+KCIO;—KCl+1s...

2. Hanummre ypaBHeHus peakiuii u mogoopath KO3)PHUIIMEHTHI 2IEKTPOHHO-HOHHBIM Me-
togoM: HySO4+H,S+KMNn0O4—S+...; HNOs+FeS,—

3. CoctaBuTh B MOJIEKYJISIpHOHM (opme ypaBHeHHE peakiuuu: NoHa+1,—Nao+I.

4, Kakyro maccy aimoMuHAS MOKHO OKHCIUTE ¢ momoiisio 0,11 0,250 K,Cr,07 o peakiuu
A|+KszzO7+H2504—>A12(SO4)3+Cr2(804)3+KQSO4+H20.

5. DJIC ranbBanndeckoii menu (-)Ag/AgNO; 0,0058 /a=98% | | Ag/x
1/0=85%/AgNO3(+)=0,085B. OmnpeaennuTe KOHIECHTPAIIMIO JIEKTPOIUTA TPH MOJIOKUTEITHHOM
ANIEKTPOJE, ecii K03 (PUIIMEHThl aKTUBHOCTH MOHA cepedpa B pacTBopax AGNO; mpu
OTPULIATENIEHOM U TIOJIOXKHUTEIIbHOM 3J1eKTpojie paBHbl 0,945 u 0,750.

6. [Ipu paboTe raabBaHUYECKOTO JIEMEHTA
(-) 4A1/4A1 | H0, O | (Cr) 120H/6H,0, 30; (+)

00pa3oBaBIIETOCS TIPH KOPPO3UH ATFOMHUHHS, KOTOPBIM HAXOAUTCS B KOHTAKTE C XPOMOM,
3a ImuH 20c ero paboTsl Ha XpOMOBOM Katoze BoccTanoBuiioch 0,034 kucnopoaa.

OHpCI[CJ'II/ITC, HACKOJIbKO YMCHBIIMJIACH ITPU 3TOM MacCCa aJIIOMHUHUCBOTO 3JICKTPOAa U
Y€MYy paBHa CUJia TOKA, IMPOTCKUICTO 110 BHCIITHEH OEIY raJJbBAHHYCCKOT'O 3JIEMCHTA.

7. Yepes cepeOpsHbIA KYJIOHOMETP MPOITYCKalld TOK B TeUEHHE 34. AMIEpMETp MOKa3bIBal
cuty Toka paBHyto 0,9A. Haiftu % morpemHocty, 1aBaeMblii aMIIepMeTpOM, €CIIU 32 3TO BpeMsI
B KYJIOHOMETpE Ha KaToe BeIIeauiIoch 12,321 cepedpa.



Tema: «CTpoeHHe M CBOMCTBA KOMIUIEKCHBIX COeIUHEHUi»
BapuanT Nel

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

2. Hanucats Gpopmynsr: a) rerpaitoqonanat(lll) unaus™); 6) xmopua OpoMaTeTpaaMMu-
HakBaxpoma(lll); B) TppaMMHUHXJIOPOTUHUTPOKOOAIIBT.

3. MoskHo 11 ocaauts uonsl Ni*+ u3 pacteopa Ko[Ni(CN)4] o6bemom 11 u C=0,1
Mostb/auTp, coaepikariero 0,2 moiab KCN(a=80%), eciu 106aBUTH 10™*moub cyiabbuaa
ammonus? [Ipu Kakol MT KOHIICHTPALMH CYJIb(UIa aMMOHUSI HAYHET BBINAaTh 0Ca0K?
(ITP(NiS)=2-10"%).

4, OrmpeienuTe TAI THOPUIM3ALINH B CIIEAYIONIMX KOMIUIEKCAX, a TaK K€ M300pasuTe ux
reomerpuueckyto popmyiy: [AuCly] ; [PICly]" .Uemy paBHBI KX MATHUTHBIE MOMEHTBI?

5. JIJIst ocakIeHUS XJIOPUA-UOHOB, COCTABIISIONIUNX BHEITHIOW c(hepy KOMIUIEKCHOTO CO-
enunenus, u3 100ma 0,02m pactBopa coenunenust CrCls-5H,0 morpe6oBanocs 20Mi

0,2m pactBopa AgNOs;. ITo pe3ymbraTam 3TOTO OIBITa COCTABHTE KOOPIUHAIIMOHHYIO POPMYITY
COCJTMHEHUS ¥ HA30BHUTE €TO.

+
6. C aurangamMu ci1adoro WIM CHILHOTO Mojsa KoMiniekcsl Co 3 IBIAIOTCS CHUTBHBIME

OKHUCIIUTEISIMH, 4 KOMIUIEKCEI Co** MIPOSIBIISTIOT BOCCTAHOBUTENbHBIE CBOMCTBA? Kak 310
oowsacuser TKIT?

Bapuant Ne2
1. Hassatp xomrutekcHbie coeaunerus: Na[Zn(OH)4], [Ni(H20)6](NO3)2, [Co(ENn)3(NO3)s].

2. Hanwucate ¢popmyinsl: a) ammunnentanuanogpeppatr(Il) natpus; 6) nuruapokcoreTpa-
xynoporutatunat (IV) ammoHus.

3. K 0,2m NiSO,4 no6aBunu paBHbIit 00beM 2M NH3, BEIUHCIHTH [Ni]2+, €CJIM CUUTATH YTO B
pacTBOpe 06pasyercs komurekcubiii noH [Ni(NHs)g]*+.

4- . 4-
4. B xommuiekcax [CO(NO2)g]™ u [Ni(CNS)g]™ muranas 0071a1al0T CHIILHBIM MTOJIEM.
CocTaBbTe SHEPTETHIECKYIO cXeMy 0Opa3oBaHus cBsi3ert (MeTon BC) B 3TuX KOMIUIEKCaX U
YKa)XUTE€ MarHUTHBIE CBOWCTBA KOMILIEKCOB.

5. Onpenenute KOOPIUHAIIMOHHOE YUCIIO (X): [Fe”Fx]'(X'Z); [Fe”CIx]'(X'Z).

7
6. Kaxkast onextponnas koudurypars, d° wm d’, naer Gonsinee sHauenne Ecyr s
OKTa3APpHUICCKUX BBICOKOCIIMHOBBIX W HU3KOCIIMHOBBIX KOMIIJIEKCOB?

Kpumepuu oyenxku omeema cmyoenma npu 6b1n0JaHeHUU KOHMPOAbHOU padomul



HEeHKa TpedoBanus K 3HAHUSIM
OTJIIMYHO MPUBEJCHBI IIOJIHBIC TPABWIILHBIC PEIICHUS, OTBETHI T'PAMOTHO
apryMEHTHPOBAHBI
XOpOIIIO JIOTTYIIICHBI HE3HAYUTEIbHBIC IMOTPEITHOCTH TIPU OTBETaX Ha BOMPOCHI,
aprymMeHTanus Oblia He TIOJTHOMN
yIIOBJICTBOPUTEIHLHO | B OTBETaX HA HEKOTOPHIC BOMPOCHI JAOMYIIEHBI IPpyOble OIMTMOKH, YacTh
BBIBOJIOB HE apryMEHTHUPOBAaHA WIIM apTyMEHTHPOBaHA HENPAaBUIHHO
HEYJIOBJICTBOPHUTEILHO | OTBeThl Ha 50 W Oosee % BOMPOCOB OMIMOOYHBI, OOJBITHHCTBO

BBIBOJIOB HE ApI'yMEHTUPOBAHbI WM APIYMEHTHUPOBAHbBI HENIPABUIIBHO

Ilpumepnvie eapuanmaol mecmogvix 3a0aHull

Tema: «OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX COEeTMHEHM D)

Bapuant Nel

1.

dopmyina KpucTaIorupara cyibdara HaTpUs, Macca KOTOPOro MpHu 00e3B0KUBaHUHU
yMeHbInnach Ha 47%

1) Na;SOs * 2H,0  2) NapSO4 * 7TH,0
3) Na,SO4 * 5H20 4) Na,SO4 * 6H,0

KapOonar kanus pearupyeT B pacTBOpe C BelleCTBaMu Habopa

1) CO,, SO,, HsPO,  2) CO, KOH, HC1

3) BaC1l,, HNO3, Rb,SOs  4) KHSO4, NaOH, SO;

O,Z[HOBpCMCHHO HC MOT'YT HAXOOUTCS B paCTBOPC BCIICCTBA Ha6opa

1)Na;SO, 1 HC1

3) NaC1 u H,SO4

2) NaOH u H2804

4) NaOH u K2804

OAHOBpPEMEHHO B PaCTBOPE MOT'YT HAXOJAUTCS MOHbI

1) Ni?*, K*, S04, I 2) Pb?*, S%, CH;COO; Ba**
3)NH,", PO, Ca®" F  4) A1* Fe*, COs%, Br

Y CTaHOBUTh COOTBETCTBHUE MCKAY BCIICCTBOM U CBOMCTBaMH

1: a3oTHag kuciaoTa A: B3aHMOl[€I>'ICTBI/Ie C COJIIMU MEIH C O6pa30BaHI/ICM ocajJgka

2: runpokeun HaTpus b: B3aumoseiicTBue ¢ cossiMu 6apus ¢ 00pa3oBaHHEM OCaIKa

3: consHas kucnora B: B3auMopelcTBHE ¢ CEpOil IpU HArpeBaHUU




4: cynbdat amoMuHUSA I': B3ammoielicTBHE ¢ IMHKOM C 00pa3oBaHWEM BOJOpOaA

6. KomuuecTBo BO3MOXHBIX coJieit oOpasoBanHbix H3S04 1 AI(OH)

14 2)1 3) 2 4) 3 5)5
Bapuant Ne 2

1. T'mapun omHOBaJEHTHOTO MeTayuia coaepxut 12,5% Boaopoaa 1mo macce.
1) cepebpo  2) Harpwuii 3) nuTuit 4)30510TO

2. Jluokcup yriiepoja MOXET pearupoBarth ¢ BellecTBaMH Habopa

1) CaO, (NH,4),C03 pactBop, HNO3; 2) Na,CO3 pactBop, Mg, C (kokc)
3) KOH, H,SOy, pactsop BaCl, 4) CuS04, NH3, NaOH
3. OmHOBpEMEHHO HE MOTYT HAXOJUTCS B paCTBOpE BEIIeCTBAa Habopa
1) BaCl, u NaNO;  2) BaCl, u NaBr
3) Ba(N03)2 u Kl 4) Ba(N03)2 u HySO4

4. Kuciyro cojib MOXKHO HOJIY4YUTh B BOJHOM Cpejie U B3auMOJeHCTBUI
1) LiOH u HBr 2)CsOH u P,0s
5. OAHOBpPEMEHHO B PACTBOPE MOT'YT HaXOJIUTCS MOHbI

1) Ba’*, Na*, F, CO%

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

6. YcTaHOBUTBH COOTBETCTBHE MEXKIY BEIIECTBOM M CIIOCOOOM €T0 PaCcIO3HAHMUSA

1) 1: yrumekucinslii ra3  A: BO3ropaHHe TJICHOIICH JIyYHHBI

2) aMMuaK b: Bo3ropanue ¢ XxapakTepHBIM 3ByKOM
3) kucmopon B: momyTHeHNE U3BECTKOBOI BOJIBI
4) Bomopon I': n3MeHeHne OKpacKyu BIAXXKHON MHIMKATOPHOM OyMakKH

7. YCTaHOBHUTH COOTBETCTBHE MCKAY BCIICCTBOM U CBOMCTBaMM:

1) a3oTHas KUCIIOTA A B3aMMOJICHCTBUE C COJIIMH MEJIH C 00pa3oBaHUEM
ocaJika

2) THIpOKCUA HATpus  b: B3auMmojeiicTBUE ¢ CONsIMU Oapus ¢ 00pa3oBaHUEM
ocajika

3) comnsHas KHCIOTA B: B3aumoieiicTBuUE ¢ cepoii Py HarpeBaHUU

4) cynbdat anroMuHuAs [ B3aMMOJIeiiCTBHE C IIMHKOM ¢ 00pa30BaHHEM BOJIOPOJIa

8. B pesynbTare clieAyIONIMX MPEBPALLICHUI

5i102+C Ca HCl oz Ca3{P04)2

Ca3(PO4)2 X1 X5 X3 X4
Xs




o0pasyeTcsi KOHCUHBIN MPOAYKT Xs

1) Ca(HPO4)2 2) CaHPO, 3) CaHPO4*2H,0 4) Ca,P,0y

Tema: «Ctpoenue aroma. Ilepuoauyveckmii 3aKOH M TNepUOAUYECKAS CHCTeMa
xuMudeckux 3jeMenToB .. MenaeneeBa»

Bapuant Ne 1
1. I/I303HCKTpOHHBIe ATOMBbI U UOHBI
1) Fe**, Co®* 2) Co, Ni** 3) Fe**, Fe**  4) Co*", Mn
2. DIeKTpoHHas eMKOCTb T -1oaypoBHs
1)14 2)6 3)18 4)10
3. DHeprus cpoJCTBa K JIEKTPOHY B MIEPUOJIE

1) He u3meHsieTcsT  2) yMEHbIIaeTcs
3) yBenuuuBaercsi  4) OCTArOTCS MOCTOSIHHOM

4. Pa3perieHHblit HAOOP KBAaHTOBBIX YHCEN 3JIEKTPOHA

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

5. Haumensuuii paguyc uMeeT HOH
1) Cs™ 2) Ba?* 3) Te?4) I

6. Mopenb aroma, co3gannas D.Pe3epdopaom HazbIBaeTcs

7. Yucmo ypOBHGfI Y aTOMa OIpeaACIACTCA KBAaHTOBBIM YHCJIOM

8. 9Hepr1/1${ OTpPbIBA SJICKTPOHA OT aTOMa HA3bIBACTCA 3Hepl"HefI

9. Ecnwm a5ekTpoH jaenaeT BeIOOp Mexay 4d U 5 S aTOMHOI OpOUTAIIBIO, TO aTOM COJCPKHT
-3JIEKTPOHOB

10. YcTaHOBUTH COOTBETCTBHE MEKIY dJCKTPOHHBIMHA KOHPHUTYPAIIUSIMA U XUMHYECKUMH
YaCTULIAMH

1: 1s°252p®3s%3p"  A: Na*
2: 1s725%2p°3s%3p°  B: N
3: 1s%2s%2p° B: §%
4: 1s%2s%2p° I: Al
11. PacniosiouTh B IPAaBUILHOM TOCIEN0BATENLHOCTH 3aII0JHEHHUS SHEPTETUUECKUX
MOJypOBHEN B aTOMax

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



Bapuant Ne 2

1.

10.

N30351€KTpOHHBIE aTOMBI U HOHBI

1) Fe**, Co®* 2) Co, Ni**  3) Fe**, Fe** 4) Co*", Mn
HaGop xBanToBbIX uricen N = 3, | = 1, s =+1/2 umeer
HSi 2)Al 3)Cl 4)S 5P

OnrHaKOBOE KOJIMYECTBO IEKTPOHOB Y HOHOB

1) Ba®*, Mg®*, Cd**  2)Ba’+, I, Te* 3)Hg®,I,Sn  4) I, Cd**, Sn*
DJIeKTPOHHAS EMKOCTh { -IT0IyPOBHSI

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

DHeprusi HOHU3ALUHU B TPYIINE

1) He u3MeHsieTCsT  2) YBEIHYUBAETCSI

3) yMeHbIaeTcs 4) 0CTaOTCs MOCTOSHHOM
AToMHBIE OpOUTaNK Jal0T cymMmmy N+ | =9

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

Yucao HECITapCHHBIX 3JICKTPOHOB B aTOME XpOMa B H€B036Y)KI[€HHOM COCTOSAHHU

Oueprus nonmszaruu aroma Ca (3B): 11 = 6,113; I, = 11,871; I3 =51, 21. TpeThs sHeprus
MOHHU3AIIUH PE3KO BO3pACTaeT U3-3a OTPHIBA AIIEKTPOHA

9.Yucno 0p6HTaJ'IefI Yy aToMa onpCaCIACTCA KBAaHTOBBIM YHCJIOM

Y CTaHOBUTh COOTBETCTBHUE MCKAY SJICKTPOHHBIMHA KOHCI)I/Il"ypaI_II/IHMI/I H XUMHYCCKHMH
qaCTuuamMu

1) 1s°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 BomopoanbsIx coenuaennid aeMeHToB VI A rpymmer: H,O — H,S- HoSe
MOJISIPHOCTH CBsizu D — H:

1) yBenwuuBacrcs
2) HE MU3MEHSETCS
3) yMeHbIIaercs



4) cHavajga yMEHbBIIACTCS, TOTOM YBEIUYHNBACTCS
2. ToJbKO KOBaJICHTHAs CBSI3b HMEET MECTO B COSAMHEHHHU C (hOPMYIIOit
1) Ba(OH), 2) NH4NO3 3) H,SO, 4) Li,CO4
3. Atom yriepozaa B BO30YKIEHHOM COCTOSIHUU 00pa3yer:

1) deThIpe KOBAJICHTHBIC CBSI3H, 3a CUET YETHIPEX HECIIAPEHHBIX 3JICKTPOHOB

2) TpH CBS3H, 3a CYET JABYX HECHAPEHHBIX AJIEKTPOHOB U HETIOACICHHOM JIEKTPOHHON
napbl

3) HH OJIHOH, aTOM yIJIepoia B HEBO30YKIEHHOM COCTOSTHUM XUMHUECKHX CBS3EH HE
obpazyer

4) 1Be CBSI3M, 3a CUYCT JIBYX HECHAPCHHBIX JJIEKTPOHOB

4. BeecTBo, KOTOpPOE HE MOT'YT 00pa30BbIBATh BOJAOPOAHYIO CBSI3b
1) H,O 2) HF 3)HN3 4) HI

S. Sp3 ruOpuAn3alLysl peann3yercs OJTHOCThIO
1) SO, 2) CHq4 3) SO4 4) C10

6. YcTaHOBUTH COOTBETCTBHE MCKAY (I)I/ISI/IIIGCKI/IMI/I CBOMCTBAMM U TUIIAMH
KpHUCTAJUIMYECKUX PCHICTOK.

1: KOBKOCTh

2: HU3Kas Temrneparypa KUIeHHs

3: BBICOKasI TBEPJIOCTh

4: sanekTpuyeckasl IpoOBOJMMOCTb PacTBOpa
A: atroMmHas

b: metannudueckas

B: nonnasa

I': MmonexynspHas

7. YCTaHOBUTbH COOTBETCTBUE MEXKIY I'MOpUAM3AIMEe U MOJIEKYJION WK YacTULen

1) sp A: BeCl,
2) sp? B: CO5*
3) sp® B: NF;
4) spd I: PFs
JIZ PF6
E: XeFg
Bapuant Ne 2

1. BemecTBO ¢ HOHHO# CBA3BIO UMEET HOPMYITy
1) KBr 2) SOs 3)CH; 4)HC1

2. ATOMHas KpUCTaJUIMUECKas PEIIeTKa XapaKTepHa JUIs



1) amroMuHMS ¥ KapOuIa KPEMHHMS

2) cepsl U Hoaa

3) okcuaa KpEMHHS U XJIOpHIa Kallus

4) anmasa u 6opa

3. Sp® rHOPHAM3ALHS PEATH3YETCS TIOTHOCTHIO
1) SO, 2)SO; 3)CH; 4)CIO  5)CIO;

4. YcTaHOBHTH COOTBETCTBHUE MCXKAY BCIICCTBAMHU U BUAAMU XHUMHYECKOH CBSI3H B HUX |

BoJIb(Ppam A: KOBaJICHTHAs MOJIIpHAs aiMa3
anmas b: koBaneHTHas HEMONSIpPHAS aMMHAK
aMuaK B: merannuueckas

MOBapeHHas CoJb I': nonnas

5. YcraHoBHTH COOTBETCTBHUE MCKAY BCUICCTBAMU U THIIAMU KPHUCTAJNIMUCCKUX PCIICTOK

YIJIEKUCIIBIN Ta3 A: MoHHas
KapOoOpyHI b: MmonexynspHas
HUKEIb B: merannuueckas
areTar HaTpHs I': atomHast

6. YCTaHOBUTH COOTBETCTBHUE MCKIY FH6pH,[[H3aL[HefI u MOJ'ICKy.]'IOfI

1. sp° A:  OF, B: SFg
2:  sp? B:  BF; I: SF:
3: sp’d? E  XeFsg JI: BeCl,
4:  spd

4:  spd

Tembi: «Hauana xumnueckoii TepMoauHaMuki. KuHernka u MexaHu3sM XUMHYECKO
peakuun»

Bapuant Ne 1

1. Bo ckoabko pa3 yBenuuuTcs ckopoctsb peakuuu Ho(r) + lo(r) = 2HI(r) npu yBenuuenun
JIaBJICHUS B 3 pasza

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

2. Ilpu Temmneparype 90°C peakumst mpotekaet 1 muH. [Ipu kakoi TemmepaType peaxius
3aKOHYMTCS 3a 149 21MuH, eciu TeMnepaTypHbIi K03 UIIMEHT paBeH 3

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



3. Xwummnueckoe paBHoBecue peakiuu ZNn(t) + 16HI(d = 8l,(r) + 8H,S(d - Q cmectutcs
BIIPABO IIPU IIOHWKEHUU

1) konnentpanuu H,S
2) xonneHTpauuu Hl
3) naBiieHUs

4) TreMneparypbl

4. Xumnueckoe paBHoBecue peakiuu Zr(t) + 2C1(r) = ZrCly(r) + Q cmemaercs BiipaBo
pu

1) OBBIIIICHUH TaBJICHHS

2) noBbImeHuH KoHIeHTpauu ZrCly
3) JOMOJHUTENHFHOM BBEJCHUU ZI

4) NOBBILLIEHUH TEMIIEPATYpPbI

5. B romorennoi cucreme 3A(r) + B(r) = 2C(r) + D(r) paBHOBeCHbBIE KOHIICHTPAIIMH
BeriecTB (MoJib/1) coctaBmwin: A - 0,03; B - 0,02; C - 0,004. McxoaHast KOHIICHTpAITUs
BemecTBa A (MOJb/1) paBHA

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

6. U3 2 monp CO u 2 mons Cl, obpazoBanock npu HEKOTopoii Temneparype 0,45 Moinb
COC1;. Koncranra paBaoBecus peakinun CO + Cl, = COC1,(r)

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

7. CrangaptHas Temnora obpaszoBanus MgO (k) u CO; (T) cooTBeTCTBEeHHO paBHa -601,8 u
- 393,5 x/Ix/monsb. Temnora paznoxenus MgCO3z na MgO u CO, AH = 100,7 x1>x/MOb.
Tennora o6pazoanus MgCO3

1) -1096 xJIx/monb. 2) -1006 k]Ix/MOb.
3) -996 xJx/mMonb.  4) -876 k]JIx/MOb.

8. TCHHOTa, KOTOpas norjiomacTCsa U BbIACIACTCA IPU PA3JIOKCHUN XUMHYCCKOI'O
COCOUMHCHUSA KOJINYCCTBOM 1 monb Ha IMMPOCTHIC BCUICCTBA HA3BIBACTCA

9. Ecnm ckopocTh IPSIMOM peakIuy paBHA CKOPOCTH 0OpATHOM peakIiy, TO HACTYIAeT
XUMHYECKOE

10. 3aBHCHMOCTH CKOPOCTH PEAKITUH OT TEMITePaTyPhl ONPEACIIAETCS TPABHIIOM

Bapuant Ne 2

1. Bo ckoabko pa3 yBenuuutcs ckopoctsb peakiuu CaO(1) + CO,(r) = CaCOs(t) mpu
yBEJIMYCHHUH JTaBJICHUs B 3 pasa

1) B9 pa3



2) B8pa3
3) BO6Dpa3
4) B3pa3
5) He U3MEHHTCS

. Bo ckonpko pa3 yBenMuuTCS CKOPOCTh peakuuu npu HarpeBanuu ot 75°C no 115°C,
€CII TeMIIepaTypHBIN KO3 (UIIMEHT paBeH 2

1) B2 pa3

2) B4 pa3

3) B8 pa3

4) He U3MCHUTCS
5) B 16 pa3

. HpI/I ITIOBBIIIICHHUU OABJICHUS XUMHUYCCKOC paBHOBeCI/Ie cCMCIIACTCA BHpaBO
1) 2NO(r) + Oy(r) = 2NO,(r ) 2) C(r) + CO,(r) = 2CO(r)
3) 2NF(r) + 3Ha(r)= 6HF(r) + No(r)  4) CHa(r) + 4S(r) = CS(r) + 2H,S (1)

. Xumunueckoe paBHoBecue peakiuu 4FeS;(1) + 110,(r) = 8S0,(,) + 2Fe,05(1) +Q
CMECTHUTCS BIIPABO IPH

1) MOBBIIIIEHNH 1aBJICHUS
2) moBbIIIeHHH KoHIeHTparmu SO,

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

. B romorennoii cucreme Hy(r) + I2(r) = 2HI(;) paBHOBECHBIC KOHIIEHTPAIIMU BEIIECTB
(monb/im) cocrasum: HI - 0,02; I, - 0,05; H; - 0,03. McxoaHast KOHIIEHTpAKs BOJAOPO 1A
(MomB/T) paBHA

1)0,04 2)0,01 3)0,02 4)003 5)0,05

. B romorennoii cucreme 4HCL(r) + O,(r) = 2H,0( 1) + 2C1; paBHOBeCHbBIE
KOHI[EHTpaluu BemiecTs (Monw/n) cocrapunu: HC1 - 0,85; O, - 0,44; C1, - 0,3.
Wcxonnast KoHIIEHTpaus Kucaopoaa (MOJb/1) paBHA

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

. Ilpu cxxuranum rpagura obpazosaiucs okcua yriaeposa (1V) maccoii 8,86 r. TemnoBoit
apdext peakiuu AH = -79,2 xJIx. Terora oOpazoBanust CO-

1) -393,3 x/Ix/Moib
2) -358,4 x]JIx/Moib
3) -335,5 x/Ix/Moab
4) -326,4 x/Ix/mMoib



8. Temnota, KOTOpas MOTJIOIIAETCS WIH BbIACNSETCS MpU 00pa30BaHUN XUMUYECKOTO

9.

COCAMHECHUA KOJIMYCCTBOM BCIICCTBA 1 MoJb u3 IMPOCTBIX BCHICCTB IIPU 3aaHHbIX
YCJIOBUAX HA3BIBACTCA

CMCH_IGHI/IG XUMHYCCKOI'0 paBHOBECUA ONIPCACIACTCA IMPUHIIUIIOM

10. MuHnuManbHast U30BITOYHAS DPHEPTHUS, KOTOPOH JOHKHBI 00J1aJ1aTh MOJIEKYJIBI, YTOOBI

pCaKkuus MCXKI1y HUMU CTaJia BO3MOXKHOM Ha3bIBaCTCS

Tema: «PacTBopbI»

Bapuant Ne 1

1.

Cwmemansl 100 r 20%-Horo pactBopa u 50 T 32%-HOT0 pacTBOpa HEKOTOPOT'O BEIIECTBA.
KoHIeHTpaIus moy4eHHOro pacTBopa

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

Jlns oydenust 9%-HOro pacTBOpa COJITHOW KUCIOTHI Hao pactBoputh 67,2 1 HCl B
BOJIE MACCOM

1) 1,L107kr  2)0,505kr 3)0,987xr 4) 1,227 kr

VYpaBHeHUIO 3Ag+ + PO43' = AgsPO,4 coOTBETCTBYET B3aUMO/ICHICTBHE
1) AgNO; ¢ NaPO4 2) Ag20 ¢ H3PO,

3) AgNO3; ¢ H3PO4  4) AgClI ¢ NazPO,

KucnotrHoCTs pacTBOpPOB COJIEN C OJJMHAKOBOW MOJISIPHOW KOHIICHTPALEH
YBEINYUBAETCS B ALY

HUTPAT KaJIHs, CUITUKAT KaJTHsI
OpoMUJI KalbIvsl, OPOMHU/T AITFOMIHHS
XJIOpU]T Kausi, PTOPHT Kaaus
XJIOPU/T JIUTHUS, XJTIOPU KaTus

Xnopua 6apus Maccoii 41,6 r pacTBOpUIIH B BoJie. B monyyeHHOM pacTBOpe COAEpKUTCS
0,35 Mounb xsopu-uoHoB. CTeneHb JUCCOLMAUU XJIopuaa 6apus

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

Ecnmn xoHuenTpamnus pacrsopa ruipokcua ammMonus pasHa 0,1M u K = 1,76*10°, To
€ro CTENeHb HOHU3AIMNH (Olyon) COCTABUT

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



7.

8.

9.

Ecnu koHIIEHTpanus HOHOB BOAOPOA [H+] u anerar-uoHoB [CH3COO'] B 0,1M pactBope
yKcycHOU kucioTel paBHa 0,00132 Moib/i1, TO € KOHCTaHTa MOHU3AIUN

1) 1,74%10° 2)1,76*10* 3)1,78*10* 4)1,74*10™*
Konuenrpanuto nonoB Bojiopoaa B pactsope npu pH = 4,32 paBna
1) 4,78%10* 2) 4,76%10° 3)4,74*10° 4) 4,74*10°

AKTHBHasI KOHIIEHTpalus aHHOHOB don- B 0,01 M pactBopa ruapokcuna kanus KOH,
YUUTHIBAasi HOHHYIO CUJTy pacTBOpa paBHA

1) 9*10° 2) 8*10°° 3) 7%10°3 4) 6*10°°

10. Koncranra runponusa, crenens ruaponusza u pH 0,1M pactBopa comt HCOONH,

(Kn(xuc)= 1,810, Ku(ocn) = 1,76%¥107)

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 1 6,62

Bapuant Ne 2

1.

K 100 mn 96%-n0i1 cepHoii kucnotsl (p = 1,84r/mun) npubasuinu 400Mi1 BObI, TOTYUYHIICS
pacTBOp IIOTHOCTHIO 1,225 r/Mit. MossipHasi KOHIICHTPALUs pacTBOpa

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

N3 400 r 20%-HOT0 pacTBOpa NMPpH OXJIAKACHUH BBIIETHUIOCH SO I paCTBOPEHHOTO
BemiecTBa. MaccoBasi 10Jisl BEIIECTBA B OCTABIIEMCS PaCTBOPE

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

YpaBHEeHHIO Fe** + 30H = Fe(OH); COOTBETCTBYET B3aMMOJEHCTBHE
1) FeC1; ¢ KOH 2) Fe5(SO4)3 ¢ Ba(OH),

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

[I{er04HOCTE PACTBOPOB COJIEH C OAMHAKOBON MOJISIPHON KOHLIEHTpaluen
YBEJIMYUBACTCS B PALY

1) xapOoHaT HATPUS, MOAU]T HATPUS

2) cynb(huUT Kamus, cynbQua HaTpus
3)HUTPUT HATPUSI, HUTPAT HATPHUS
4) XIOpU TUTHUS, XJIOPUJ aMMOHUS

KonnuectBo otpunarensusix HoHOB B 120 1 10% pacTBOpa aMMOHUS, €CIIU CTETNIEHb
aucconuanuu coiu pasaa 90%

1) 0,135 monb



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

6. Ecmu xonnentparus azoructoit kuciotsl HNO; paBra 0,12M u K, = 6,9*10'4, TO
CTEIEHb €€ NOHU3AIUU COCTABUT

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

5
7. Ecnm KOHIEHTpauus pacTBopa ruapokcuaa ammonus pasia 0,1M u K, = 1,76*107, To
€ro CTeNeHb UOHU3AIMH (;05) COCTABUT

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

8. KomumenTtparus nonos Bogopoza [H'] 6%-Horo pacTBopa XJI0pOBOAOPOIHON KHCIOTHI
(p = 1,028 r/mn) cocTaBisieT

1) 1,69

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

9. AxrtuBHOCTH XJ10pua-noHOB B 0,1 M pactBope xmopuaa Harpust NaCl pasna
1) 7,58*10°
2) 7,62*107
3) 7,68*10
4) 7,54*10%

10. Crenens ruaposmsa u pH commm 6pomuaa ammonnst NHyBu pH 0,011 pacteopa (Kg =
1,76*107)

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

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

1. Peaxmus AUCTIPOTIOPIIMOHUPOBAHUS
HNO, = HNO3; + NO + H,0O

K2MnO4 + H,0 = KMnO4 + MnO4 + KOH



NHsNO3; = N,O + H,0
KCIO; = O, + KCI
2. Peaxnust BHyTpUMOJIEKYJISIPHOTO OKHCIICHHUS-BOCCTAHOBIICHUS
1) AgNO3; = Ag + NO; + O3
2) Ag20 =0, + Ag
3) K3S03 = K3SO4 + KoS
4) NO; + H,0 = HNO3; + HNO,
3. Ompexnenure cymmy ko3 durentoB B ypasaenue peakiuun CaOCl, + H,O + NaBr —

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

4. YCcTaHOBUTH COOTBETCTBUE

1: mpoaykTh anekTposu3a paciuiaBa CuCl, A:CuuCl,

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

3: mpoaykTsl anektponusa pactsopa Ca(N0s3), B: H, u O
I''Cau0O,
I[Z Hg u C|2

5. B mporuecce anekrponusa pactBopa NaCl, mpu cuie Toka SA 3a 85 muH Ha aHO/IE
BBIJIETISIETCSI POJIYKT 00BHEMOM 7 (OKPYTJIUTH 10 AECSTHIX)

6. s oxucienus B kucioi cpene 0,05 1 0,2 M NaNO, nmotpebyercst 0,25 H pacTBOp
KMnO,4 o6seMoM 7 (OKPYTJIUTH 70 COTHIX)

7. Ucxons u3 peaxiuu S0, + HCIO,4 + H,O = HCI + H,SO, , rne 1 1 pacTBopa comepskutTcst
10 r HCIO4, HopMansHocTh HCIO,4 paBHa -MOJIB/T (OKPYTIIUTH 710

JIECSITHIX )

8. 3HaueHue IEKTPOIHOTO MOTEHIIMANA M, morpyxennoi B 0,0005 u pactsop Cu(NOs3),
paBHO B (oKpyriuTh 10 THICSYHBIX )

9. Ecnu KOHIIEHTpAIUsl HOHOB BOJIOPOJIa B pacTBope 4,8%* 10" Moub/11, TO mOTeHIHAN
BOZIOPOJHOTO 3JIEKTPOJA PABEH B (oxpyriuTh 10 THICSYHBIX )

10. Ecnu B 0,571 pactBopa coaepxkutcs 0,0699 r FeCl, r, To moTeHIHam xKene3Horo
3JIEKTPO/Ia PaBEH B (okpyriuTh 10 THICSYHBIX )

BapuanT Ne 2
1. Peaxuus BHyTpUMOJIEKYJISIPHOTO OKHCIIEHUS-BOCCTAHOBIICHHUS

1) KCIO3 =0, + KCI



2) NH4NO3; = N20 + H,0
3) HNO; = HNO3 + NO + H,0
4) KoMnO4 + H20 = KMnO4 + MnO4 + KOH
2. Peakuus qucriponopirOHUPOBAHUS
1) K;SO3=K3SO4 + KS  2) NOy + HO = HNO3 + HNO;
3) AgNO3 = Ag + NO, + O, 4) Ag.0 =0, + Ag
3. Omnpenenute cyMMy KO3(DPHUITMEHTOB B ypaBHCHUE PEAKITUU

K>Cr,07 + H,SO4 + NayS03 —
1) 17
2) 18
3) 19
4) 20
4. YcTaHOBHUTE COOTBETCTBUE
1: KMnO,4 + Na,SO3 + H,SO4, —  A: MnSO4 + K>SO, + Na,SO,4 + H,O
2: KMnO,4 + Na,SO3 + H,O — b: MnO, + KOH + Na,SO,4
3: KMnO4 + Na,SO3 + KOH — B: KoMnQOg4 + Na,SO4 + H,O
I': MnSO4 + KOH + Na,SO,4 + H,0O

5. B mpomuecce anekrponmsa pacmiaBa NaCl, mpu cue Toka 2A 3a 45 MUH. Ha KaToze
BBIICIIETCS IPOLYKT Maccou I (OKPYIJIUTh 10 COTHIX)

6. B mporecce anexrponm3a pactBopa Na,SO,, npu cuiie Toka 2A 3a 2 4 Ha aHOJIE
BBIJIETISIETCS IPOJIYKT 00BEMOM 1 (OKpYIJIUTH J0 COTHIX)

7. Ecnu nuxpomMat-uoH BoccTaHaBnuBaetcs 10 xpoma (l11), To MonsipHas koHIeHTpanus
sKBHBaJieHTa Tuxpomata kanus (o =10%; p = 1,07 r/mi) paBHa
MOJIB/J1. (OKPYTJIUTH 10 COTHIX)

8. s B3ammoneiicteust ¢ 0,25 monb K,Cr,0O7 Tpedyetcst 2 H pactBop HBr o6bemMom
71 (OKPYTJIUTH JI0 COTHIX)

9. Ecnu KOHIIEHTpaIUsl HOHOB BOJIOPOJIa B pacTBope 3,8%* 10" Moub/11, TO moTeHIHAaN
BOJIOPOJHOTO 3JIEKTPOJA PABEH B (oKpyriuTh 10 THICSYHBIX )

10. Ecin moTeHIa BOJAOPOIHOTO JIEKTPoaa 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. TlapamMarHUTHBIA HU3KOCIIMHOBBIM BHYTPHOPOUTAIEHBIN

1) [Mn(NO)e]*



2) [CoBre]*
3) [Fe(CO)]™
4) [VC1e]*
2. YCTaHOBUTH COOTBETCTBUE MEKIY HA3BaHHEM U (hOPMYIION KOMILIEKCHOHN COH
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 TpraMmMuHTpUHHTpOXIOpOIIaTuHbI (1V)

B: TpuakBaTpudTOpoKoOansT

I': rekcanutpokobanbTaT (111) rekcaammunko6ansta (111 [{: muximoporerpaaMMUHHHUKEIS
E: rexcaninanodeppar(Il) kammst

3. Y CcTaHOBUTH COOTBETCTBUE MCKOAY Q)OpMYHOﬁ COCIUMHCHUA U KOOPAUHAIIMOHHBIM YU CJIIOM
1: [FeFx] ™2 A:6

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

4. Ecmu pactsop cozepxurt 0,05 moms/1 Ko[Ag(CN)s] 1 0,05 mors KCN, K, = 1*10%, 1o
KOHIIEHTPALUsl HOHOB cepedpa B MOJIb/JI

5. Ecam mms koMIuieKCHOToO MOHA SHEpTHs pacuieruieHus pasHa 167,2 kJ>x/Moib, TO OH
MOTJIONIAET CBET C JUIMHOU BOJIHBI B HM

6. Ecnm npu aeiicTBUHM pacTBOpa CEpHON KUCIIOTHI Bech Oapuii U3 pacTBopa
Ba(CN),*Cu(CNS), ocaxxnaercs B Buje Cyibdara 0apus, TO KOOPIUHAIIMOHHAS
dbopmyna conu

Bapuant Ne 2
1. TlapamMarHUTHBIA BBICOKOCITMHOBBIM BHYTPHOPOUTAIBHBIN
[VCIe]”  2) [Fe(C0)y)*
[NiICL]*  4) [Pd(NHg)e]*"

2. YCTaHOBUTBH COOTBETCTBUE MEKIYy Ha3BaHHEM U (POPMYIION KOMILIEKCHOM COJH 1:
Ks[Fe(CN)g] A: rexcarmanogeppar(l11) kamus

2: [Ni(NH3),4]Cl; b: xmopun terpaamvunaukess(11)
3: Ko[SiFs] B: rekcadropocunukar (IV) kanus
4: [Ni(CO)4] I': TeTpakapOOHHUITHUKEITH



J1: AMXJI0pOTeTpaaMMHUHHHKEIIS
E: rexcanmmanodeppar(ll) kamus

3. YCTaHOBUTH COOTBETCTBHE MCXOY (bOpMynOfI COCIMHCHUA U KOOPJAUHAIIMOHHBIM YU CJIIOM

[Ni(C0)x]°
[Co(CN)x]*?
[Fe(CO)x]°

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

4. Ecmu pactBop comepxut 0,02 mosn/m Cd(NO3), u 1 moas NH3, Ky, = 2,75*10‘7, TO

KOHICHTpAalusg HOHOB KaIMHUA B MOJIB/IT

5. Ecnu MakcuMyM MOTJIOMIEHUS BUIMMOTO CBETA JUIs KOMILJIEKCA COOTBETCTBYET JTTHHE
BoTHBI 400 HM, TO SHEPrHsl pacHIeIUICHU B KJ[)K/MOJIb

6. Ecmu mis ocaxaenust xyopa u3 pactBopa Ha 1 mosb PtCl,*3NH; (KUp; = 6) Tpebyercs 1

MOJIb HUTpaTa cepedpa, TO KOOpAHHAIIMOHHAs Gopmyria

COCAMHCHU

Kpumepuu OUECHKU omeema cmydenma npu 6blnNOJIHEeHUU mecmoeblx 3a0anuii

Ounenka

TpeGoBanus kK 3HAHUAM

OTJINYHO

OHCHKa «OTJIMYHO» BBICTABJIACTCA CTYACHTY, €CJIM OH FJ'IY6OKO u
IMPOYHO OCBOMIJI HpOI‘paMMHHﬁ MaTrepual, HCYCPIIBIBAKOIIIC,
NOCICA0OBATCIBbHO, YCTKO U JIOTHYCCKU CTpOfIHO €To u3jiaracTt, ymecT
TECHO YBA3BIBATHL TCOPUKO C HpaKTHKOﬁ, CBO6OI[HO CIIpaBJIACTCA C
3aa4aMi, BOIIpOCaMU W MAPYIrUMH BHIAaMHU MPUMCHCHUA 3HaHHI>i,
Npu4eM HE 3aTPyAHACTCA C OTBETOM IIPH BUIAOU3MCHCHUU SaI[aHHfI,
IMpaBUJILHO 00OCHOBBIBAET MPHUHATOC PCHICHUC.

XOPpOLIO

OHGHKa «XOpOIIO» BBICTABIACTCA CTYACHTY, €CJIM OH TBCPAO 3HACT
Marepuall, rpaMOTHO W II0 CYLICCTBY H3Jara€t €ro, HE J0ITyCKas
CYIICCTBCHHBIX HETOYHOCTEM B OTBETE Ha BOIIPOC, IIPAaBUJIBHO
MNPUMCHACT TCOPCTUUCCKHUE ITOJOXKCHUA MPH PCHICHUN NPAKTHUYCCKUX
BOITPOCOB U 3aaa4, BIIAACCT HGO6XO}II/IMI)IMI/I HaBbIKaMH WU IIpUEMaMH UX
BBITIOJIHCHUSI.

YIOBJIETBOPUTEILHO

OreHKa «yJTOBJICTBOPHUTEIBLHO» BBICTABIISCTCS CTYJICHTY, €CIH OH
UMeeT 3HaHHS TOJIBKO OCHOBHOIO XapakTepa, HO HE YCBOWUJI €ro
,ueTaHeﬁ, ,Z[OHyCKaeT HCTOYHOCTH, HCIO0CTAaTOYHO HpaBI/IHBHBIG
(GOpMYIUPOBKH, HAPYIIEHUS JIOTUYECKOW MOCIEA0BATEILHOCTH B
U3JI0’KEHUU IIPOrpaMMHOI0 MaTepHalla, UCHBITHIBAECT 3aTPYAHEHUS IPU
000CHOBAHHMH OTBETA.




O1neHka «HEYJOBIETBOPUTEIBHO» BBICTABIISIETCS CTYACHTY, KOTOPBIN
HE 3HAaeT 3HAYUTEIbHOM 4YacCTH NPOrPaMMHOIO Marepuana, AOIyCKaeT
HCYNIOBIICTBOPUTCIIEHO CyIIECTBEHHBIC OMIMOKU, MMEET 3aTPYJHEHHUSI IPU OTBETE HA BOIPOCHI
U 000CHOBAaHUU OTBETOB. Kaxk IIPaBUIIO, OLICHKA
«HEYAOBIETBOPUTEIIBHO» CTaBUTCSl CTYIEHTaM, KOTOpbIE HE MOTYT
OPOJOIDKUTE ~ OOyueHHe 0e3  JONOJHUTEIbHBIX  3aHATUH 110

COOTBETCTBYIOIIEH AUCLMUILINHE.

Ilepeuens 6onpocoe K Ik3ameny

1. OcHoBuble nonoxenuss AMY. Arom. Monekyna. Xumudeckuil snement. [Ipoctsie u

wn

10.

11.
12.

13.

14.

15.

16.

17.

cioxHble BeulecTBa. OTHOCUTENbHAs aTOMHAs Macca, OTHOCUTENIbHAs MOJIEKYJISIpHas
Macca. Moub.Hucno ABoraapo. MosigpHas macca.

OCHOBHBIE CTEXMOMETPUUECKHE 3aKOHBI.

OCHOBHBIE TUIIBI XUMUYECKUX PEAKLIUN.

Knaccel HeOpraHn4ecKuxX BEIIECTB:OKCHIBI, KUCIIOTHI, OCHOBaHUs, conu. Mx ¢usndeckue
U XUMUYECKUE CBOWMCTBA, CIIOCOOBI MOTYYCHHUS.

Crpoenne aroma. Monenb Pesepdopna, ero nHemocratku. Teopuss bopa. KanToBas
TEOpHs CTPOEHUS aToMa.

KsanToseie yncina. [Ipunnun Ilaynu. [Ipasuno I'ynna. IIpuHnyn HanMeHblIEeH SHEPTUN.
[IpaBuna KneukoBckoro.

Ilepponnueckuii  3aKOH M IEPUOJHMYECKAs] CHCTEMAa XMMHUYECKHX  DJIEMEHTOB
JA.M.Menpneneesa. Ilpunuun mnoctpoeHus. [pynmsl um nepuoisl. 3aKOHOMEPHOCTHU
U3MEHEHHUS CBOMCTB aTOMOB, TIPOCTBIX BEHIECTB U COEAMHEHMH, OOpa30BaHHBIX
XUMUYECKUMH DJIEMEHTAMM, B IIpPEAENiax IUIABHBIX IOATPYNI U IEPUOJOB CHCTEMBI
JA.".MenneneeBa. [leprnoguaHOCTh CBOWCTB aTOMOB .

Xumnueckass cBsi3b. M3o0pakeHne xumuuyeckod cBs3u. KoBaneHTHas (mossipHas,
HernoJsipHast). Mexanu3Mbl  00pa3oBaHUsl KOBaJeHTHOUW cBsi3u. CBOWCTBA KOBAJICHTHOU
cBsi3u. ['mbpunuzanus opoutaneil. Jumnons, JUIMHA A0S, JUITOIbHBI MOMEHT.

Merton BaneHTHBIX cBs3eil. OcHOBHBIE NoNI0keHuss metoza BC.

Meton MonekymspHbIX opOuTaneidl. MarHutHele cBoiicTBa BemiecTB.  JluHeitHas
koMOuHanus aroMHbix opoutaneit (JIKAO). CesspiBaromue u paspoixistonie MO
NouHas cBs3b.

Bonopoanas cBs3p. MeXMoONEKyJIsspHas W BHYTPUMOJIEKYJSIpHAas BOJOPOJHBIE CBSI3H.
MexMONeKyIsIpHOE B3aUMOJEHCTBHE: 1) DIIEKTPOCTaTUYECKOE — OPHUEHTALMOHHOE
(IUTIONB-TUMONBFHOE), WHIYKIIMOHHOE W JUCIEPCHOHHOE; 2) IOHOPHO-aKIENTOPHOE.
VYpasHenue Ban-nep-Baanbsca. 3HaueHrne BOTOPOIHBIX CBA3EH.

Merammueckas  cBsa3b.  CXOACTBO MW pas3inuue C KOBAJICHTHOW  CBA3BIO.
HeHnacpllieHHOCTh ¥ HEHANPABIEHHOCTh METAJUIMYECKOU CBSI3H.

Xumuyeckass kuHeTHKa. CKOpOCTh XuUMHYeckux peakuuidl. Cucrema. ['omoreHHble U
rereporeHHele cuctemsl. Paza. CKOpOCTh TOMOTE€HHON M I€TEPOT€HHOMN PEaKLIUM.
@akTopbl, BIUAIONIME Ha CKOPOCTh XMMHYECKUX pEaKIuid. 3aBUCHUMOCTh OT
KOHIEHTpauuu. OCHOBHOM 3aKOH XUMHUYECKON KHHETUKH.

Brnusare Ha CKOpPOCTh XMMHYECKUX peakuuii Temmeparypsl. [lpaBuno Bant-T'odda.
AKTHBHBIE MOJEKYJbl. ODHEPIrUs aKTUBAlMU. 3aBUCUMOCTb DSHEPIrUM AaKTHUBALMM OT
IPUPOJBI PEAarupyrolnX BEIIECTB. DHEPreTH4ecKuil Oapbep, MepexoJHOE COCTOSIHHE.
VYpaBHeHue AppeHuyca, Kak 0ojiee TOYHO ONMCHIBAIOIIEE 3aBUCUMOCTh CKOPOCTH
XUMUYECKON PEaKLUU OT TEMIEPATYPBI.

3aBUCHUMOCTb CKOPOCTH XMMHUYECKHUX PEAKIMI OT MPUPObI PEATUPYIOLIETO BEIIECTBA.
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[TonssiTne o kartamusze W Katanuszaropax. Kartanmutuueckue peakuuu. ['OMOTeHHBIN H
TETEpOreHHbI Karanu3. MexaHusMm JeHCTBUS KaTalu3aTOpoB. AKTHUBHBIC LEHTPbI
karanu3atopoB. Karanutudeckue siiapl. [IpomoTopsl. M30upaTelbHOCT KaTaIM3aTOPOB.
Tepmonnnamuka. Tepmogunamuueckas cucrema. dasza. I'ereporenHas u romoreHHas
cuctembl. KomnoneHTsl cucrembl. @DYHKIMM U IapaMeTpbl COCTOSIHMS. BHyTpeHHss
JHEprus.

IlepBoe Hayamo (3aKOH) TEepMOAMHAMHUKU. OHTanbnus. CTaHIAPTHOE COCTOSIHUE
BeniecTBa. CTaHJapTHAs DHTAJIBIINS PEAKLIUH.

Tepmoxumust. Tepmoxumuueckoe ypaBHeHue. 3akoH JlaByaswe-Jlamnaca. OcHOBHOM
3aKOH TePMOXHUMUM - 3aKoH ['ecca. Kpyrossle npoueccs! (LIUKJIIbI).

OHTponHs Kak (YHKIHS COCTOSHHUS CUCTEMbI. TepMoAMHaMU4eckas BEpOSITHOCTD
cocrosgHuss cucrembl W. CranpmaprHas SHTponus. Bropoe Hawano (3aKoH)
TEPMOJUHAMUKHU.

[Toctynar Ilnanka (TpeTbe Hauano TEPMOAMHAMMKH). MI3MeHeHHe SHTPOIUH BellecTBa ¢
YBEJIMUYEHUEM TEMIIEPATYPHI.

Oneprus ['n66ca. Ca3annas sHeprusi. HanpaBiaeHHOCTh XMMUYECKOTO MpoLecca.
OO6parumble W HeEOOpaTHUMbIE peakluu. XuMU4Yeckoe paBHoBecue. I[lpuniun Jle
[Hatenbe. CMeLEHNE XUMUYECKOTO PABHOBECHSI.

PactBoprl. Kiaccudukanms pacTBOpOB IO arperaTHOMy COCTOSIHHIO. HachlleHHbIe,
HEHACBILICHHBIE U NIEPECHILICHHBIE PACTBOPBI.

Konuentpanus pactsopoB. KoHiieHTpupoBaHHble U pa30aBieHHbIe pacTBOPbl. Cr1ocoObI
BBIPAXCHMS KOHLIEHTPALMKU PaCTBOPOB.

DIEKTPOTUTHI M HEANIEKTPOINTHL. CHIIbHBIC, ClTa0ble U CPETHEN CHIIBI DJIEKTPOJIUATHL.
OnexrponauTnueckas gucconuanus. OCHOBHBIE MOJOXKEHUS TEOPUH DJIEKTPOIUTHUECKON
quccouuanuu. Mexanusm auccouuanuu. KucioTsl, OCHOBaHMS U COJM C TOYKU 3PEHUS
TOA. Crenenp puccoumanuu. KoHCTaHTa IHMCCOLMALIMM. 3akoH pa30aBieHUs
OcTtBanpa.

DnexTpoauTHueckas auccouuanus Bojel. loHHOe npousseneHue Boasl. BoropoaHslil u
TUJIPOKCHIIBHBIN Moka3aTenu. pH pacTBopoB colieil.

[TpousBeneHne pacTBOPUMOCTHU. Peakiiny HOHHOTO 0OMEeHa.

['unponus coneil. Tunel ruaponusa. Peakuus cpenpl. CTeneHb U KOHCTaHTa TUPOIIN3A.
Nneanpuble pactBopsl. KosmuratueHbele cBoiicTBa pacTBopoB. OcMmoc. OcmoTHuECKOE
nasnenue. 3akoH Paynsa. CrenctBust u3 3akoHa Payssi.
OkuCIUTENBHO-BOCCTaHOBUTENbHBIE  peakuuu. Teopus OBP. Knaccudukanus
OBP.Oxkucnurenu u BocctanoBuTenu. MeTo/pl coctaBineHus ypapHenuit OBP.
OneKTpoan3. DIEKTPOJIN3 pacIuIaBoB, BOIHBIX pacTBOpoB. [lonsarue o I'D. CocraBnenue
I'3. DAC snementa. Crangaptaas 3/]C snemenTa.

OnexTpoaHsle NnoTeHuuanbl. CTaHIApTHBIE JIEKTPOIHBIE MOTEHIMANIBL. 3aBUCUMOCTD
3JIEKTPOAHOIO TOTEHIMala OT KOHIEHTpAlUMi BEIIeCTB M TeMIeparypbl ( ypaBHEHUE
Hepncra). DnekTpoXuMHU4YeCKuil psJl HapsyKEHUI METaJIOB.

KonnyecTBeHHas xapakTepUCTHKA MPOIIECCOB dJeKTposin3a (3akoH Dapajest).
Hucnepcuble cuctembl. JlucnepcHas ¢asza u aucnepcuoHHas cpena. CycneH3uM H
smynbcuu. Kosmnouansle pactBopbel. Oddext Tunpans. Koarynauus. 3HaueHue
KOJUIOMJIHBIX PacTBOPOB.

Komnnekcusie coequnenns. Koopaunammonnas teopusi Bepnepa. OCHOBHBIE THIIBI K.C.
Homenxknarypa k. c. [IpakTnueckoe npuMeHEHHE K. C.

Hpumepbl IK3AMEHAUUOHHbBIX ounemos

UHT'YIICKHUA TOCYJAPCTBEHHBIV YHUBEPCUTET

IK3aMeHALUOHHBIN Onjier Ne 1



ITo kypcy «Teopernyeckne OCHOBbI HEOPraHMYECKOH XMMUM»

IS CTYAEHTOB 5 Kypca cnenuHaJLHOCTH «XUMMUI» (cHell.)

Bonpocekl. 1. OcHoBHble nosioxeHusi AMY. CoBpeMeHHbIE ONpPEACIICHUsI TOHATUIA
atToM M Mojekyna. Ilpocteie u cioxsble BemecTBa. OTHOCUTENbHAas aTOMHas Macca,
OTHOCHTEJIbHAs MOJIEKYJIsipHas macca. Monb. Hucno ABoragpo. MossipHas macca.

2. DHTponHs KaK (QYHKIHS COCTOSIHUS CHUCTEMBL. TepMOoAMHaMU4ecKass BEPOSTHOCTD
cocrosiHus cucreMbl W. CtanaaptHas sHTpomnus. Bropoe Havyano (3aK0H) TEpPMOAMHAMUKH.

3. OcHOBHBIE TUIIBI XUMHUYECKUX peakuuil. [IpuBecTy npuMeps! KaKa0i U3 HUX.

Busier paccMoOTpeH u yTBep:KIeH Ha 3acelaHuM Kadeapbl

3aB. xadenpoii, mpodeccop A.M.Canamos

UHT'YIHICKUA T'OCYJAPCTBEHHBIV YHUBEPCUTET

JK3aMeHALMOHHBIN Omier Ne 2

ITo xypcy «TeopeTnyeckue OCHOBbLI HEOPraHUYECKON XUMHUY

IJIST CTYAEHTOB 5 Kypca cnenuHaJbLHOCTH «XHUMUI» (cHell.)

Bonpockl.1. OCHOBHBIE CTEXMOMETPUUECKHE 3aKOHBI. THUIIBI XUMHUUECKUX PEAKIUil.

2. Tocrynat Ilnanka (TpeTbe Hayalo TepMOJUHAMUKH). M3MeHeHue »HTponuu
BEIIECTBA C yBeIWuYeHHeM Temmeparypbl.OHeprusi [u66ca. CBs3aHHas dSHeEprus.
HanpaBieHHOCTh XMMHUYECKOT0 IIPOLECCa.

3. HanummTe ypaBHEHUS 3JEKTPOIUTHUECKON TUCCOLUAIMHU CIEAYIOIIMX BEIIECTB:
a) cynbdara xanus; 6) oprodochopHoi KuCIOTH; B) xyopuaa sxenesa (lll); r) mutparta
Oapusi; ) THAPOKCUAA HATPHUSL.

Buusier paccMoOTpeH u yTBep:KIeH Ha 3acelaHuM Kadeapbl

3aB. xadenpoii, mpodeccop A.M.CamnamosB

I(pumepuu OUEHKU omeema HA IK3AdMEHe

4-GannapHas 1IKaja ITokazarenu Kpurepuu

(ypoBeHb
OCBOCHHS)

OTnyHO 1. TonmHota wm3nmoxkeHus | CTyqeHTOM JaH TIOJHBIM, B JIOTHYECKOM

(HOBBIIlICHHBIfI TCOPCTUUCCKOTO IIOCIICA0BATCIIbHOCTHU p%BepHYTLIﬁ OTBCT

YpOBEHB) MaTepuaa; Ha TOCTaBJEHHBIM  BOMPOC, TAE OH

2. Ilomnora ¥ | IPOJIEMOHCTPUPOBAJI 3HAHUA IIpEAMETa B

MPABUIIBHOCTH MOJTHOM 00beMe Y4eOHOW MPOTpPaMMBI,

JOCTaTOYHO rI1y00KO OCMBICITUBACT




Xoporo
(6a30BbIi
YPOBEHD)

Y noBneTBOPUTEND
HO
(ToporoBbIit
YPOBEHB)

HeynosnerBopure
JIBHO
(YpoBeHb He
chopMUpOBaH)

pemeHHs
MPAKTUIECKOTO
3aJlaHus;

3. IlpaBunbHOCTH W/HIK
apryMEHTHPOBAHHOCT
b M3II0KEHUS
(mocneIoBaTeIbHOCTh
JIEHCTBHI ),

4. CaMOCTOSITEIbHOCTb
OTBETA;

5. Kynberypa peun;

6. uT.I

JTUCIUIUINHY, CaMOCTOSITEIBHO, "
MCUEPIIBIBAIOILE OTBEYaeT Ha
JONOJHUTENbHBIE ~ BOMPOCHI,  IPUBOIMT
COOCTBEHHBIE TNPUMEPHI MO MPOOIEMaTHKE
MIOCTABJICHHOTO BOIIPOCA, peru
NPeUIO’KEHHBIE MTPAKTHYECKHe 3aaaHus 0e3
OIIMOOK.

CTyneHTOM JaH pa3BEepHYTHIM OTBET Ha
MOCTABJICHHBIH  BOINPOC, TN€  CTYIEHT
JIEMOHCTPHUPYET 3HAHUS, IPUOOPETEHHBIE HA
JEKIMOHHBIX M CEMUHAPCKHUX 3aHATHSX, a
TaK)Ke MOJYyYEHHBIE MOCPEACTBOM H3YUECHHS
00s3aTeNbHBIX Y4€OHBIX MAaTEepHAIOB 110
KypCy, JaeT apryMEHTUPOBAaHHBIE OTBETHI,
MPUBOJUT MPUMEPHI, B OTBETE MPUCYTCTBYET
CBOOOJHOE  BJAJE€HUE  MOHOJIOIMYECKOMN
peublo, JIOTHYHOCTh U MOCIEA0BATEIbHOCTh
orBeta. OHAKO JOMYCKAaeTCsl HETOYHOCTh B
OTBETE. Permn MpeI0KEHHbIE
MPaKTUYECKUE 3aJaHusi C HEOOIBIIMMHU
HETOYHOCTSIMH.

Crynentom JlaH OTBET,
CBUJICTEIILCTBYIOIIMN B OCHOBHOM O 3HAHUH
MIPOLIECCOB n3y4yaemMoil JVCLUTLIUHBI,
OTJIMYAIOIIHUICS HEAOCTATOYHOW TITyOMHOM
U TIOJHOTOW PACKPBITUS TEMBI, 3HAHHEM
OCHOBHBIX  BOIIPOCOB  TeOpuH,  ciabo
c(OpMUPOBAaHHBIMU ~ HaBBHIKAMU  aHaIN3a
SBJICHHM,  TIPOLIECCOB,  HEIOCTATOYHBIM
YMEHUEM  JaBaTb  apryMEHTHUPOBAHHBIE
OTBETHI " MIPUBOUTH TIPUMEPHI,
HEJOCTAaTOYHO  CBOOOJHBIM  BIIAJICHUEM
MOHOJIOTHYECKOW pPEYbl0, JIOTUYHOCTHIO M

MOCJIEI0BATEIbHOCTBIO OTBETA.
JomyckaeTcsi ~ HECKOJbKO  OIIMOOK B
COJIepKaHUU OTBETa u perieHnn

MPAKTUYCCKUX 3aJaHMI.

CTyaeHTOM JaH OTBET, KOTOPBIA COJEPKHUT

pan CEPBE3HBIX HETOYHOCTEH,
OOHApY)XMBAIOIINNA HE3HAHWE TMPOIECCOB
U3y4yaeMon MIPEAMETHOMN obnacty,

OTJIMYAIOIIHUIACS HETJIyOOKHUM PacCKpPBITHEM
TEMbl, HE3HAaHUEM OCHOBHBIX BOIIPOCOB
TeopuH, Hec(HOPMUPOBAHHBIMH HABBIKAMH
aHanu3a SBJIEHUW, MPOLIECCOB, HEYMEHUEM
aBaTh apryMEHTHUPOBAHHbBIC OTBETHI,
CJ1a0BIM BJIaJiCHUEM MOHOJOTHYECKOM
peublo, OTCYTCTBHEM  JIOTUHYHOCTH U
MMOCJIEOBATEIbHOCTH. BriBogsl
MOBEPXHOCTHBI. PemieHne MmpakTUYEeCKUuX
3aJlaHUid HE BBINIOJIHEHO. T.e CTYOEHT He
CrocOoOCH OTBETUTh HA BOMPOCHI JaXKe MPH




JOIIOJTHUTCIIBHBIX  HAaBOJAINMWX  BOIIPOCAxX
npenoaaBaTciiA.

9. VYEBHO-METOJINYECKOE 1 HTHOOPMALIMOHHOE OBECITEYEHUE
TACIHATLITAHBI

9.1. YueOHasi suTeparypa:

a) OCHOBHA:

1. AxwmeroB H. C. Obmas u Heopranudeckas xumus: yaeOHuK 11 By308/H. C.

AxmetoB. — M.: Beicm. mik., 2012. — 743 c.

2. T'munka H.JI. OGmias xumus. — M.:Unaterpan-Ilpecc, 2010. — 727 c.

3.I'muuka H.JIL. 3anaun u ynpaxHenus no odmei xumun. — JI.: Xumus, 2011.

4. Hekpacos b.B. O0mas u Heopranuueckast xumusi. — M.: Xumus, 1973.

5. Heopraamueckas xumus: B 3 T./Tlox pen. 0. 1. Tpetwsikosa . - M.: M3narensckuii
neHTp «Akagemusi», 2004. — 240 c.

6.Yraii S1.A. OGmas u Heopranuwdeckas xumus. — M.:BIII, 2000. — 527 c.

0) JOMOJIHUTEIbHAS:

1. Crenun b. JI. Heoprannueckast Xumust: yueOHUK U1 XUMUYECKUX U XUMHUKO-
TEXHOJIOTHYECKHX CHelunanbHocTel Bhicil. yueb. 3aBenenuit/b. JI. Crenun, A. A.llBeTkoB. — M.:
Bricmiag mkomna, 2008. — 256 c.

2. CyBopoB A. B. OGmias xumusi: yueOHOe 1ocodue Juisl BbICII. yuel. 3aBeieHUI/A.
B. CyBopos, A. b. Hukonbckuii. — CII6.: xumus, 1995. — 624 c.

3. Junun P. A. Peakuuu HeopraHn4deckux BemiecTs: cpaBouyHuk/P. A. Jlunun. — 2-e
u3., nepepad. u gomn. — M.: JIpoda, 2009. — 638 c.

4. Pabunosuu B. A. Kpatkuii xumuueckuii cnpaBouHuk/B. A. Pabunosuy, 3. 4.
XasuHa. — CII6 .:Xumus, 1994. — 432 c.

5. Jlypoe 1O. 1O. CnpaBounuk no anamurudeckoit xumun/10. 1O. Jlypre. — M.
Xumus, 1967. — 390 c.

6. 3amaun W ynpaxxHeHus 1o obmiel xumuu: yaedHoe nocooue./Ilox pea. H. B.
Koposuna. — M.: Beicias mikomna, 2003. — 255 c.

7. ['onb6paiix P. A. COopHUK 3a/1a4 ¥ yIpa)XHEHUH 10 XuMuK: Y4yeGHoe mocodue
JUTSL XUM.-T€XHOJI. CIell. BeIcHI. yueO. 3aBeaenuii/P. A. ['onpbpaiix, E. . Macnos. — M.:

Bricmas mxoma, 1997. — 384 c.




9.2. UnTepHeT-pecypchbl

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/ntml
ChemSoft 2004

NoookowhE

9.3. IIporpammHoe odecnedeHnne

YHuBepcurer oOecriedeH  HEOOXOMUMBIM  KOMIUIEKTOM  JIMIIEH3WOHHOTO H  CBOOOJHO
pacmpoCcTpaHsIeMOro MPOrPaMMHOTO OOSCIICUCHHUS, B TOM YHCIIE OTEUYECTBEHHOTO MPOU3BOJICTRA.

Kaxnpiii oOydwarommiics B TEYeHHE BCEero Iepuoga oOydeHHs o0ecneueH WHAWBUAYaTbHBIM
HEOTpaHMYCHHBIM JOCTYIIOM K 3JIEKTPOHHOW MHPOPMAIIMOHHO-00pa30BaTeIbHON Cpejie YHUBEPCUTETA U3
m000i TOYKHM, B KOTOPOH HWMeeTcs JOCTyHn K HH(POPMAIMOHHO-TEICKOMMYHUKAIIMOHHON CETH
«HTEpHET» KaK Ha TEPPUTOPHH YHUBEPCUTETA, TAK U BHE €€.

YHuBepcuter oOeCreyeH CIeRyIIUM KOMIUIEKTOM JIMIEH3MOHHOTO IPOrPAaMMHOTO

obecrieyeHus.
1. JlunensuoHHOE nporpamMMmHoe odecreueHue, ucnonbzyemoe B MHrl'Y

1.1. Microsoft Windows 7

1.2. Microsoft Office 2007

1.3. Ilporpammusiii kommiekc MMUC “Busyansaas Ctynust TectupoBanus™

1.4. Antusupycnoe I1O Eset Nod32

1.5. CnpaBouHo-nipaBoBasi cucrema “I'apant”

Hap;my C TpaaUuIUOHHBIMU HU3JAHUAMU CTYACHTBI W COTPYAHUKH HMCIOT BO3MOXKHOCTH
IMMOJIB30BATHCA SJICKTPOHHBIMU ITOJIHOTCKCTOBBIMHU Oazamu JaHHBIX:

Tabauya 9.1.
Ha3zBanmue pecypca Cceblaka/gocTyn
OnextpoHHas  OubOnmoreka ounailtH  «EguHoe  okHo K | http://window.edu.ru
00pa3oBaTEIbHBIM pecypcam»
«O6pazoBarenbHbIi pecypc Poccumy» http://school-collection.edu.ru

desepaibHblii  00pa3oBaTeNbHBIN  mopTaN:  yupexaenus, | http://www.edu.ru —
nporpammsl, ctanaaptel, BY3b1, Tectel ET'D, TA

desnepaibHblii  HeHTp — HH(MOpPMAIMOHHO-00pa3oBarenbHbIX | http://fcior.edu.ru -
pecypcos (OIIMOP)

OBC "KOHCVJIbTAHT  CTVYJEHTA". Onexrponnas | http://polpred.com/news
OuOIMOTEKa TEXHUYECKOTO By3a



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
http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://polpred.com/news

I/I3,Z[aTCJ'II>CTBO «JIaHby. 3J'IeKTpOHHO-6I/I6J'H/IOT€‘lHa$I cucTeémMa

http://www.studentlibrary.ru -

Pycckas BupTyanbHas OubIMoTeKa

http://rvb.ru —

M3narenberBo «Jlauby». DIIeKTPOHHO-OMOIMOTEIHAS CHCTEMA

http://e.lanbook.com -

EsxenenensHuk Hayku 1 oOpa3oBanus FOra Poccun «Akanemus»

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

Hayunas snextponnas Oubimoreka «e-Library»

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

OnextpoHHO-OuboTeuHas cucrema [PRbooks

http://www.iprbookshop.ru -

ONEeKTPOHHO-CIIPAaBOYHAsl CHCTeMa JIOKYMEHTOB B  cdepe
obpazoBanus «HDOpMHO»

http://www.informio.ru

HNudopmarmonno-mpaBoBas cucrema «I apanT»

CereBast BepcHs, IOCTYIIHa CO BCEX
KOMITBIOTEPOB B KOPIOPATHUBHOHN ceTH
Narl'y

OnexkTpoHHO-OnbIMoTeuHas cucrema «kOpaiiT»

https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

1) Jlexiuu: pe3eHTanuy.
2) KoHTpomnbHBIE TECTHI.
3) CruCcoK BOIPOCOB ISl TIPOBE/ICHHSI KOJUIOKBUYMOB.

4) Tabmuup!.

5) BapuanTs! 3aaHuil 1715 KOHTPOJIBHBIX PadoT.

6) BapuanTsl 3a1anuii 151 CaMOCTOSATEIBHBIX padoT.

11. METOAUYECKHUE YKA3AHUS IS OBYYAIOLIUXCS 1O OCBOEHUIO

JUCHMUIIIAHBI

I[I/ICI_II/IHJ'II/IHa «TCOpCTI/I‘IeCKI/Ie OCHOBBI HCOpF&HH‘-ICCKOfI XAMHU>  HAIIpaBJICHA Ha

dbopmupoBanne komneteHimii: YK-1, OIIK-6, TTK-7.
[TpoMexxyTouHast aTTecTalus MPEANnoiaraeT dK3aMeH.

HpI/ICTyrIaH K U3Y4YCHHUIO OUCHHUILIWHBI, H€O6XOI[I/IMO B ICPBYIO O04YEPEAb O3HAKOMHUTHCA C

coJiepkaHueM padoueit mporpaMmsl AucuuIuinHel (PTLT).

.HCKI_II/II/I HUMCIOT ICJIbIO AAaTh CUCTCMATU3UPOBAHHBIC OCHOBBI HAYYHBIX 3HAHUH.
[Tpu n3yueHnn u mpopaboOTKe TEOPETUUECKOTO MaTepraia HEOOXOAUMO:
- IIOBTOPHUTH 3aKOHCHeKTHpOBaHHBIﬁ Ha JICKIIMOHHOM 3aHATUU MaTCpual U NOMNOJHUTH €Tro C

Y4ETOM PEKOMEHJIOBAaHHOM IO JAaHHOW T€ME JINTEPATYPHI;



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/

- IPHU CAMOCTOSITEIIBHOM M3Y4YEHHM TEOPETUYECKOM TEMBbI CHENIaTh KOHCIIEKT, HCIOJIb3Ys
pekoMeHnnoBaHHble B PIIJI nuTepaTypHble MCTOYHHMKHM U pecypchl HH(GOPMalMOHHO-
TEJICKOMMYHUKAIIMOHHOU cetu «HTepHeT»

- IpY NOJArOTOBKE K IIPOMEXKYTOUHON aTTeCTAllMK 10 MOJYJII0 UCIOJIb30BATh MaTepuaisl GoHaa
OLICHOYHBIX CPECTB.

JlaGopaTopHble 3aHATHS NPOBOJATCS C LENbIO0 YIIyOJleHUus M 3aKpelyieHus 3HaHuM,
NOJYYCHHBIX Ha JIEKUMSAX M B MPOIECCE CAMOCTOATENbHON padoThl HaJ HOPMAaTUBHBIMHU
JIOKyMEHTaMH, y4eOHOH ¥ HAyYHOU JIUTepaTypoil.

[Tpu TOATOTOBKE K 1a00OPaTOPHOMY 3aHSATHIO HEOOXOIUMO:

- I3Y4YMTb, IOBTOPUTH TEOPETUYECKUI MaTEpHUal 110 3aJJaHHOMN TEME;
- IIPY BBIIIOJIHEHUU JIOMAIIHUX PACYETHBIX 3aJaHUN, U3yYUTh, IOBTOPUTH TUIIOBBIC 3aJaHUs,
BBITOJIHAEMBIE B Ay JUTOPUH.

Pexomenaanum mo padore ¢ HaAy4YHO!H U Y4eOHOI TUTEpaTypoOi

Pabota ¢ yueOHOM 1 HayuyHOU IUTEPaTypOH SBJISETCS IN1aBHOM (HopMOii caMOCTOATEIbHOM
paboTel U HEOOXoaMMa HpHU MOATOTOBKE K YCTHOMY ONPOCY HAa CEMHUHAPCKUX 3aHATHSX, K
MOJyJIbHBIM KOHTPOJBbHBIM paboTaM, onpocy, 3aueTy. OHa BKiItoyaeT npopaboTKy JEKIIMOHHOTO
MaTepuala — H3y4EHHE PEKOMEHJOBAHHBIX MCTOYHUKOB M JUTEPATYPHI IO TEMATUKE JICKLUN.
KoHcnekT nekuuu A0KeH coep)kaTh pedepaTHUBHYIO 3alllCh OCHOBHBIX BOIPOCOB JIEKIHH,
IPEUIOKEHHBIX MpernojaBareaeM cxeMm (Ipu HMX JEMOHCTpalM), OCHOBHBIX HCTOYHHKOB U
JUTEpATyphl 1O T€MaM, BBIBOJBI IO KaXJOMy Borpocy. KoHCHeKkT noikeH ObITh BBINOJIHEH B
OTIeNbHON TeTpaau mno npeamery. OH [0KEeH ObITh aKKypaTHBIM, XOPOIIO YMTAE€MbIM, HE
coJiepKaTh HE OTHOCSILYIOCS K TeMe HH(OPMAIUIO UIH PUCYHKH.

KoHcnekTel HayqHOU IUTEpaTypsl IPU CaMOCTOATENIBHON ITOATOTOBKE K 3aHATUSAM JTOJIKHBI
OBbITh BBINOJIHEHBI TaKXXe AaKKypaTHO, COAEP)KaTh OTBEThl HAa KaKIbl MOCTaBIEHHBIH B TeMe
BOIPOC, MMETh CCHUIKY Ha MCTOYHMK HH(OpMaluu ¢ 0053aTelbHBIM YKa3aHHEM aBTOpa,
Ha3BaHUS M ToJla M3JaHUs HUCMOJb3yeMOW HaydHOH suTepaTypbl. KOHCIEKT MoOXkeT ObITh
OTOPHBIM (COZIEPKATH JIUIIbL OCHOBHBIE KIIFOUEBbIE MO3UIMH), HO IPU 3TOM MO3BOJISIOIIUM J1aTh
HOJIHBIN OTBET MO BOIPOCY, MOXKET OBITh MOJAPOOHBIM. O0bEM KOHCIIEKTa OMpEAEseTCs CaMUM
00yJaronuMcs.

B nporecce paboTsl ¢ yueOHOM 1 HayqHOH JTUTEpaTypoil 00ydarouiics MOXKeT:

- JlefaTh 3alUCU IO XOJAYy 4YTE€HHsS B BHUJE NPOCTOrO0 MM Pa3BEpHYTOro IUlaHa (CO3/1aBaTh
nepevyeHb OCHOBHBIX BONIPOCOB, PACCMOTPEHHBIX B UCTOUHUKE);

- COCTaBJIATh TE€3UChl (LUMTUpOBaHME HauOoyiee BaXKHBIX MECT CTaTbM MM MOHorpaduu,
KOPOTKOE M3JI0)KEHHE OCHOBHBIX MBICIIEH aBTOpA);

- TOTOBUTH aHHOTAIUH (KpaTKoe 0000IIeHHEe OCHOBHBIX BOIIPOCOB paOOTHhI);

- CO3/1aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3UCHI).



Pabouvas nporpamMmma quciuIuimHbl « TeopeTHuecKue OCHOBBI HEOPTaHUIECKOW XHMUIY COCTABIICHA B
cootBercTBuM ¢ TpeboBanmsasMu PI'OC BO mo cnemmansHoctH  04.03.01. «Xumust (ypoBeHb
OakamaBpuaTa)», YTBEPKICHHOTO NpHKa3oM MuHUCTEpCTBAa 0Opa3oBaHUMs U Hayku Poccuiickoit
Oenepannm ot 17 urons 2017 1. Ne 671

IIporpamMmMy cocTtaBmi: K.I1.H., ipodeccop kadenps! xumuu CamamoB A.M

Pabouas nporpamma onoOpena Ha 3acefaHuu Kapeapbl XUMUHU
IIportoxon 3acemanmss Ne 10 ot « 20  » wroHA 2023 r.

Pabouas mporpamma onoOpera yaeOHO-METOANIECKUM COBETOM XHMHKO-ONOIIOTHYeCcKOro (haKkynpTeTa
[Mpotoxon 3aceqanust Ne 10 OoT « 26 » WIOHA 2023 .

[Tporpamma paccMOTpeHa Ha 3acelaHuU Y 4eOHO-METOAMYECKOT0 COBETa YHUBEPCHUTETA
[Ipotokon 3acenanust Ne _ 10 OoT « 28 » WIoHA 2023 T.



CBeeHus 0 nepeyTBep:KIeHUH MPOrPaMMbI HA OUepeHol y4eOHbIil roJ U perucTpanun

H3MEeHEeHUt
YueOHbBIH Pemrenne xadenpor BHeceHHble U3MEHEHUS Tlonnuce 3aB.
kadenpoi
rox (Ne mpoTokora,

J1aTa)




