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1. HEJIX OCBOEHUA JUCHUIIJIMHBI

HCJIHMI/I OCBOCHHUSA NUCHMUITIMHBbI ((3JIeMeHTaprIﬁ KYpC XMMUW»> ABJIAIOTCH:

2.MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

JuctumimHa «DJeMEHTapHBId KypCc XHMHUH» OTHOCUTCS K 4YacTH,
yJ4aCTHHKaMH 00pa3oBaTelbHBIX OTHomeHud bioka 1 ocHOBHOW mnpodeccrHoHaIbHON

00pasoBaTebHON MporpaMMbl OakajgaBpuaTa 1o HarpasieHuo noarotoBku 04.03.01. «Xumwus

HN3YUCHUEC CTYACHTaMU OCHOBHBIX MMOHATUH ¥ 3aKOHOB XHUMUH,

OCBOCHHE OCHOBHOI'O MaT€puraia 1o CTpOCHUIO aTOMOB, XHUMHYCSCKOH CBSI3U B
3aKOHOMEPHOCTSM, CBA3aHHBIM C ICPUOJUICCKHUM 3aKOHOM 1 HepHOHquCKOﬁ

cuctemoit anemenToB /. 1. MeHneneena.

H3y4YCHUC OCHOB XHUMHYECKOHN TEPMOANHAMHUKN U KHHETUKU XUMHUYCCKHUX

IIpONLECCOB.

NOJIy4eHUE TITYOOKHX 3HAHUHN 10 TEOPUHU PACTBOPOB M TEOPUH IEKTPOXUMHUUYECKIX

HPOLIECCOB.

(ypoBeHb OakanaBpuara)», u3ydaeTcs B 1-oM ceMecTpe

dopMupyemoii

Tab6auua 2.1.

CBs3b AUCHUIIJIMHBI «3.]'IeMeHTapHI)II71 KYPC XHUMHUHN» C IPEAIIECCTBYIOIIUMU

AUCHUIIVIMHAMHU U CPOKH UX U3YUYCHUS

Kon JlucuuninmHel, NpeAecTBYIOMNE TUCIUILINHE Cemectp
JCLUTIITHBI «DIJIeMEHTapHbIN KypC XUMUU
b1.0.12 MaremMaruka 1
b1.0.016 dusnka 1
b1.0.15 HNudopmarnka 1
Tabumua 2.2.
CBs3b JMCHUILITHHBI «JJIeMEHTAPHBIN KypC XUMHM € MOCTAe1YIOIMIMHA
AUCHUILUIMHAMH ¥ CPOKHU HX U3yYeHUsl
Kon JIMCUMIUIMHEL, CIETYIOINE 38 JUCIUILINHON Cemectp
JCLIUTLITHBI «DJIEMEHTapHbIN KypC XUMHUH»
51.0.06 Heopranuveckas Xumust 2,3
51.B.09 AHanurudeckas XUMUs 4,5




51.0.07 OpraHuveckas XUMHsL 6,7

51.0.08 dusnuecKas XMMHS 6,7

b1.B.07 BBICOKOMOJIEKYIIApHBIE COCTUHEHUS 7
b1.B.JIB.03.01 Komnonguasa xumus 8
b1.B.JIB.06.01 |Teoperuueckre 0OCHOBbI HEOPIrAHUYECKONH XUMUU 8

B pe3yabTare 0CBOCHUSA TUCHUILINHBI 00YYAIOUIUICSH TOJIKEH:

3HATH:
o [TpuHIHUITBL KIaccuQUKAMM W HOMCHKJIATYPY  HEOPraHMYECKHX
COCIMHECHU;
o OCHOBHBIC THITBI XUMHUYECKUX CBSI3CH;
o OCHOBBI COBPEMECHHOI TEOPUH CTPOCHHSI aTOMA,;
o Teoputo KOMIUIEKCHBIX COCTUHCHUM;
o OCHOBBI PHEPTeTUKU U KHHETUKU XUMHUECKUX MIPOIIECCOB;
o Teopuro pacTBOPOB HEAIEKTPOIHUTOB U DIIEKTPOJIUTOB;
° OCHOBBI JIEKTPOIIUTUICCKHUX MTPOIIECCOB;
yMeThb:
o HaxomuTh CBs3b MEKAYy CTPOCHHEM BEIIECTBA M €ro XUMHUYECKUMHU
BO3MOYKHOCTSIMH,
. Pemats nro0ble XMMHUECKHE 33/1a4H, ONUPASICh HA TEOPETUUECKUI MaTepua
OCHOB XUMWH;
. IIpoBoauTh mpoCTEHIINE PACUYETHI MO OKUCIUTEIBHO-BOCCTAHOBHUTEIBHBIM
peakuuiaM, SOHCPIrCTHICCKUM U KUHCTUYCCKHUM ITponeccaM, TCOPHUU paCTBOPOB;
o PaGoTarh B 1abOpaTopuu ¢ MCHOJIB30BAHUEM MPOCTEHIIECTO JTa0OpaTOPHOTO
00opyI0BaHus;
L CocCTaBIIsITh XUMHYECKUE pcakuuu JIFOOBIX XUMHYECKUX mponeccoB M

BBIIIOJIHATH HA X OCHOBE HGO6XO)II/IMI)IG PpacycCThI.

BJIJIETh:
. MeTonukoil TPOBEACHHS XUMHUYECKOTO SKCIEPUMEHTa B JaOOPaTOPHBIX
YCIOBUSX;
. YMeHrneM nmpaBUILHOTO OOBSICHEHUS PE3YIHTATOB AKCIIEPUMEHTA, €CITH JTaXKe
pe3yJbTaT OTPULIATENBHBIM;
. MeronamMu oOka3zaHMS I€pPBOM NIOMOIIM IIPM HECYACTHBIX Ciy4yasxX B

XUMHUYECKOH JTabopaTopu.

3. KOMIIETEHIOHUH OBYYAIOIIEI'OCA, POPMUPYEMBIE B PE3YJIBTATE
OCBOEHMA JUCIIAITJIMHbI



[Ipomecc wu3ydeHUsT TUCIUTUIAHBI

HampaBjieH Ha (GOPMHUPOBAHHUE 3JIEMEHTOB

cinenyromux kommereHiuii B coorBerctBun ¢ ®I'OC BO u OIIOII BO mno nanHOMYy

HaIpaBJICHUIO ITOATOTOBKHU:

Tabnuya 3.1.
Kon HaumeHoBaHue Nuaukarop B pesyibTarte ocBoeHHs
KOMIIETCHI KOMIIETCHIIH U JAOCTUKECHHSA AUCUUILNIMHBI 00y4arouiicst
HH KOMIeTeHIINH HOJIKeH:
Ynusepcanvnvie komnemenyuu u uHOUKAMOPHL UX OOCHUICEHUA
YK-2 Cnoco6en onpenensite | YK-2.1. Onpenensier 3HaTh:

KPYT 33124 B paMKax
NOCTABJIECHHOM 1IeJIN U
BbLIOMPATH ONITUMAJIb-
Hble CI0CcO0bI UX pelle-
HUSI, UCXO51 U3 IelCT-
BYIOIIUX NPABOBBIX
HOPM, UMEKIIUXCS
PecypcoB U OrpaHu-
YeHU .

KpYT 337249 B paMKax
IMOCTaBJICHHOM IIEJIH,
OTIPENIETISIET CBSI3U
MEXTy HUMU;

YK-2.2. Ilpennaraet
CHOCOOBI pelIeHHS
MIOCTaBJICHHBIX 3a71a4
U O’KUJIaeMBIE Pe3YIIb-
TaThbl, OLICHHUBACT
MPEJIOKEHHBIC
CIOCOOBI C TOYKH
3pEeHHUs] COOTBETCTBUS
1EJIU TIPOEKTAa,

YK-2.3. IInanupyer
peann3anuro 3a1a4 B
30HE CBOEH OTBETCT-
BEHHOCTH C YYETOM
UMEIOLINXCS pecyp-
COB Y OTPaHUYECHHUH,
JIEHCTBYIOIUX IIpa-
BOBBIX HOPM,;

YK-2.4. Bemonnser
3aJ1a4d B 30HE CBOCH
OTBETCTBEHHOCTH B
COOTBETCTBUU C 3aIlia-
HUPOBAaHHBIMHU PE3YJlb-
TaTaMd ¥ TOYKAMH
KOHTPOJISI, IPX HEOO-
XOJIUMOCTH KOPPEK-
THPYET CITOCOOBI
pelieHus 3a1ad;

YK-2.5. Ilpencrasns
€T pe3yJbTaThl MPOEK-
Ta, peJyIaraeT BO3Mo-
JKHOCTH UX HCIIOJIB30-
BaHUS W/UIIK COBEp-
NICHCTBOBAHHSI.

- TpeOOBaHUS W MPUHIIUIIBI [IEJTe-
MOJIAaTaHUS;

- IPUHIIMIIBI U METO/IbI TUITAHUPOBA-
HUS,

- METO/IbI OPTaHU3AIMH U YIIPAB-
JICHUS B 00JIaCTH XUMHH, TIPUMEHSI-
eMble Ha (eiepaTbHOM U PErro-
HAJILHOM YPOBHSIX;

YmMmern:

- (hopMynupoBaTh IEpeUCHb
B3aMMOCBSI3aHHBIX 33]1a4, 00CCIICUn-
BaIOIIUX JOCTHKCHUE TIOCTABJICH-
HOM 11eMIH;

- OMPENENATh OXKHJIACMBIC PE3YJIh-
TaThl PELICHUS 3a/1a4;

- pa3pabaThiBaTh Pa3JINYHbBIC BH/IbI
TUTAHOB TIO PEATHU3AIUH TPOTPAMM B
0071aCTH XMMUH;

- IPOBOJIMThH AHAJIN3 IIJIAHOB C
MO3HIIKHT TPABOBBIX HOPM, UMEIO-
HIMXCS PECYPCOB M OTPAHUYUCHHUIA;

- IPOBOMTH OIICHKY PECYypCHOTO
obecrieyeHus pa3IHYHbBIX
MEPOTPHUITUN XUMHUYECKOTO
xapakrepa (HayYHO-TIPaKTUYECKHE
KOH(EPEHIINH, HayYHbIC CEMUHAPBI,
JTIUCTTYTHI);

- OPUEHTHPOBATHCS B 3aKOHO/IA-
TEJIbCTBE U MPABOBOM JIUTEpATypE,
MIPUHUMATh PEIICHUS U COBEPILIATh
JIEHCTBYS B COOTBETCTBHUHU C 3aKO-
HOM.

Baanern:

- METOJTUKOM U METO/JTaMH TIJIaHH-
pOBaHUA U POBEICHUS HAYYHOTO
HCCJICIOBAHUS 10 OTIPEACICHUIO

3¢ (hEeKTUBHOCTH ACSITEIHLHOCTH B
00nacTH XMMUH.

HPOd)eCCMOHtlJleble Komnemernyuu u quuKamopbt UxX 00CMUICeHUA




K-3

Crnoco0eH HCNOIb30-
BaTh cUCTeMbl QyHaa-
MEHTAJTbHBIX XHMH-
YecKHX MOHATHH U
METO0I0THYECKUX
aACIeKTOB XUMUH, (pOpM
M METOJ0B HAYYHOI'0
MO3HAHMS.

MK-3.1. 3HaeT OCHOBHI
(bhyHIaMEHTATEHBIX
pa3elioB XUMUU: HE-
OPTraHUYECKON XUMUHU
(coctaB, cTpoeHHUE,
CBOICTBa BELIECTB U
COEJIMHEHMIT), OpraHu-
YECKOM XUMHHU (OCHOB-
HBIE KJIACCHI YTIJIEBO-
JIOPOJIOB, TOMO(YHK-
IUOHATBHBIX, TETEPO-
(YHKITMOHATBHBIX U
TeTePOIUKINIECKIX
COEJIMHEHM), aHaJH-
THYECKON XMMHH (MET-
POIIOTUIECKHE METOIBI
aHaju3a, CyIecTBO
peaKuuid, MPUHILIMUIIBI U
o0nacTu UCTIOIB30-
BaHUS XUMHUYECKOTO
aHanmza), PU3NICCKOH
XUMUH (OCHOBBI TEP-
MOJIMHAMUKH, TEOPUHU
pacTBOPOB U (ha30BBIX
PaBHOBECUI, XUMHU-
YECKOU KMHETUKHU U
KaTajmusa,
NIEKTPOXUMUH)

IIK-3.2.Ymeer npume-
HATH TEOPETUUECKHE
3HAHUS JIJIS1 PEIICHUS
KOHKPETHBIX 33724 B
XUMUH; TI0JIb30BATHCS
COBPEMEHHBIMH TIpe/I-
CTaBJICHUSIMU OCHOB-
HBIX Pa3JIeiOB €CTeCT-
BEHHBIX HAYK JJIs
00BsicCHEeHHS criennuu-
KU MOBEJICHUS XUMHU-
YECKHUX COCIMHCHHIA;
WCITOJIB30BaTh JIAaHHBIE
[0 CTPOEHUIO BELIECTB
U COSAUHEHUN IS
M3YUYEHHUS UX CBOMICTB,
KCIIOJIb30BaTh CTPYK-
TypHBIE JaHHBIC B HC-
CJICIOBAHUH.

IIK-3.3.Bnazeer oc-
HOBaMH TEOPUH PyH-
JTAMCHTAJIbHBIX pa3fie-
JIOB XMMHMH;, HaBBIKAMH
pelIeHUsT KOHKPETHBIX

3HaTh: 0a30BbIC MOHITHS HEOPTA-
HUYECKOM, OpraHW4YecKoM, aHaJlu-
THYECKOU, PU3HUECKOH, KBaHTO-
BOM XMMHH, XUMUHU BEICOKOMOJIE-
KYJISIPHBIX COCIUHEHUN U XUMU-
YECKOU TEXHOJIOTUU U 3aKOHOMED-
HOCTH XMMUYECKHUX ITPOLIECCOB C
y4acTHEM HEOPTaHUUYECKUX, a TAKKE
HU3KO0- U BBICOKOMOJIEKYJISIPHBIX
OpraHUYECKUX BEIIECCTB

Ymern:

- IPOBOJIUTH MIPOCTHIE OIIEpALUU
(ananm3a u KraccupuKaum
BEIICCTB, COCTaBJICHUS (HhOPMYII,
CXEM IPOLECCOB, IEPBUYHOTO
aHaNM3a pe3yabTaToB U T.I1.),
BOCITPOU3BOIUTH OCHOBHBIC TTOHS-
THS HEOPTaHUYECKOM, OpraHuyec-
KOH, aHATUTUIECKON, (PU3NIECKOH,
KBAaHTOBOW XUMUU, XUMUU BBICOKO-
MOJIEKYJIIPHBIX COEIMHEHUN U
XUMUYECKOH TEXHOJIOTUH U
3aKOHOMEPHOCTH XUMUYECKUX
MIPOIIECCOB C y4acTUEM HEOpraHu-
YECKUX, a TAK)KE HU3KO- U BBICOKO-
MOJIEKYJIIPHBIX OpPTaHUYECKUX
BEILIECTB.

Baanersn:

- HaBBIKOM paboThI C yaeOHOH
JIUTEPATypPOM MO0 HEOPraHUUECKOM,
OpPTraHUYEeCKOMN, aHATMTUYECKO,
(hm3UYEeCcKOii, KBAHTOBOH XUMUH,
XUMUU BBICOKOMOJIEKYJISIPHBIX
COE€IUHEHNN U XUMUYECKOU
TEXHOJIOTHH




TCOPCTUYCCKUX U
SKCIICPUMEHTAIIBHBIX
3a1a4.

4. OBBEM JINCHUIIMHBI 1 BUbI YYEBHOMN PABOTHI

Taoauna 4.1.
O0beM IMCHMIJIMHBI M BUABI Y4e0HO padoThl
Bup yuedHoii padoTbl Bcero 1
4acoB cemecTp
OO61mas TpyA0eMKOCTh TUCHUTUIHHBI 180 180
AyIUTOPHBIE 3aHATHUS 100 100
Jlekuun 36 36
[TpakTnueckue 3aHATUS 64 64
CamocrosrenbHas pabora cryaerntoB (CPC) 53 53
Kontposb 27 27

5. COAEPKAHUE JUCIUIIJIMHDBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3JAEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA
AKAJEMHUYECKHUX HJIN ACTPOHOMHNYECKHUX YACOB 1 BU10B YYEBHbIX

CTpyKTypa H coaepKaHMe U CHUIITHHBI

3AHATUN

Taoauna 5.1.

OO611as Tpy10eMKOCTh JUCIMILTAHBI COCTABIISIET O 3aYETHBIX eUHMIL, 216 "acoB

Buael yuebHOW pa-

dopma TeKyIIero
o 0OOTEI, BKIIOYAs
B KOHTPOJISI YCIIEBAEMOCTH,
Paznen guCIUILINHBI ) camocCT. paboTy
n/n > (dbopma MpOMEKYTOUHOTO
O Jlex | IIpakt. [CamocTOAT.
KOHTPOJISI U aTTeCTallun
05051 paboTHI
1 BBenenue. OcHOBHEBIE 1 4 2 TecT Ha XUM.
MTOHSITHS U 3aKOHBI XUMUH. HOMEHKJIATypy
2 Crpoenue atoma 1 4 6 TectoBrle 3aganus
KoHnTtponbHas pabota
3 XuMu4ecKas CBSI3b 1 4 8

Nel




Hepuon. 3akon u Ilepnon. 1 4 8 6 Kommoksuym Ne 1
cucTema
Crpoenne KOMILIEKCHBIX 1 4 8 6 TecroBble 3a1aHus
COCIMHEHUN
Hauana xumnteckon 1 4 8 6 TecToBbIC 3a1aHKS
TEPMOJIUHAMUKU
Kuneruka u Mmexanuzm 1 4
XUMHYECKON peakinu KonTponpHas padbora
8 6
No 2
PactBops! 1 4
8 6 TecToBble 3a1aHus
DIEKTPOXUMHUYECKUE 1 4
CBOICTBa PaCTBOPOB TecToBbIe 3a1aHUS
8 6 KonTponbnas padorta Ne3
Komnoksuym Ne 2
Hroro: 36 64 53

5.2. Coep:xaHue TUCUMIUIMHBI «JJIeMEHTAPHBIH Kypc XUMHI»

1. BBenenue

XuMUA Kak CHUCTEMa 3HAHUHM O BEIIECTBAX M MX MPEBPALICHUSAX. Teopust U SKCIEPUMEHT
B XMMHUHU. Pa3nuyHble ypoBHU XuMHueckoil Teopuu. MHpopmanuonHble cuctemsl. Cucrema
INPUOPUTETOB B pa3BUTUU XUMUHU. OCHOBHBIE ITPOOJIEMbI COBPEMEHHON HEOPTaHUYECKOW XUMUHU.
Pycckas HOMEHKIIaTypa HEOPraHMYECKUX COEAMHEHUH (KUCIIOpOJ, OKUCEN, TMIPOOKHCh, BOAA,
IIeJI0Yb, MEPEeKUCh BOJOPOJAA, CEPHOKUCIBIA, XJOPUCTBIA W T.A.). MexayHapoaHas
HOMEHKJIaTypa. XUMHUS U IKOJIOTHS.

OcHOBHbIE TIOHATHA U 3aKOHBl XMMHMU. ATOMHas €OUHUIIA Macchl. ATOMHas u
MoJIeKyJsipHas Maccel. Moibs. MonbHast Macca. BaneHTHOCTh. CTENIEHb OKMCIIEHNS. DKBUBAJICHT.
MounbHas macca 3kBUBajeHTa. OnpeneneHuss XMMUYECKOIO SKBUBAJIEHTA AJIEMEHTA, KUCIOTHI,
THUAPOKCUAA, COJM, OKcuaa. OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE OKBUBAJICHTHI. 3aKOH
CTEXUOMETPUHU. 3aKOH YKBHUBAJIECHTOB.

CriocoObl BhIpaXKEeHUsI KOHIIEHTPALUN PACTBOPOB.

2. Crpoenne atoma. PazBurue npeacrapieHuii o crpoenuu aroma. KBanToBo-
MeXaHH4YecKas MoJeJIb.

AtoM — Kkak cioxHas cucrema. CinoxxkHass CTpykTypa szapa. [IpoTOHBI M HEHUTPOHBI.
ITpOoTOHHO-HENTPOHHAS TEOPUS CTPOEHUS SIIpa.

JIBoWicTBEHHAass mpuUpoja dJIEKTpoHa. Macca u 3apsij 3JIeKTpOoHOB. BoJIHOBBIE CBOMCTBA
anekTpoHoB. CooTHomeHHe HeompeneneHHocTH [eitzenbepra. Ilonstue opOuranu. BoxHoBas
¢GyHkuus u BoiaHOBoe ypaBHeHue lllpenunrepa. PaguanbHas m opOWTanbHas COCTaBISIOIINE
BOJIHOBOHM (DYHKIIMH.




KBanToBble uncia. CTpyKTypa 3J1eKTPOHHBIX 000s0ueK. KBaHTOBBIE yPOBHU, KBAHTOBBIE
HOAypOBHH, s-, P-, d-, f- aromuble opOurtamu. IlpaBuno KieukoBckoro. PeanbHbie
PacCION0KEHU YPOBHEU U MOIYPOBHEN B aTOME.

OcCHOBHbBIE NPUHLMIIBI PAaCIpEAcIeHUsI JJICKTPOHOB B aroMe: NPUHLMII HauMEHbLICH
sHepruu, npuHuun Iaymu n npasuno I'ynna.

N300pakeHue 1eKTPOHHON CTPYKTYphl aTOMA IPU IIOMOLIH 3JIEKTPOHHBIX (OpMYI U
KBAHTOBBIX SYEEK. DHEPreTUUECKUE AUarpaMMbl MHOTO3JIEKTPOHHBIX aTOMOB.

3. XumMuuyeckas CBfA3b

[Tonatne xumuyeckoi cBs3u. KpuBble M3MEHEHHS PHEPTUU NPH OOPa30BaHUH CBS3U.
ITpupona xumuueckon cBs3u. KonnuecTBEHHbIE XapaKTEPUCTUKU CBA3HU. Tull cBs3u. BaneHTHbIE
Y MEXMOJIEKYJISIPHBIE CBS3H.

KoBasnentHass cBsa3b. JlBa Meroga OOBSACHEHMs KOBaJEHTHOW CBsA3M. (OCHOBHBIE
noJyio>keHuss Merona BaneHTHBIX cBszeil (BC). IlonspHocts cBsisu. Hemomnsipuble U nossipHble
MOJIEKYJIbl. JIMIONBbHBIE MOMEHT M XapaKTEPUCTUKH CTEIEHU MOJSIPHOCTU CBA3M. THIIbI
ruOpHuIU3aii aTOMHBIX OpOWTaNeil, HANpaBIEHHOCTh XMMHYECKOH CBSI3M, T'€OMETpPHUYECKast
KOHQUrypauus MoOJeKyld. ©- U 7n- cBA3M. OjuHapHble, [BOWHBIE U TPOHHBIE CBS3H.
HenaceiimaemocThb cBA3U. DHEPrusi CBS3U.

OcCHOBHbBIE TOJIOKEHUSI MeToJla MOJIEKYJsIpHbIX opbOutaneit (MMO). CassbiBaroue,
Pa3pBIXJISIIOIIME W HECBS3bIBAIOLIME MOJIEKYJISIpPHbIE OpOUTalIM; G- U T- MOJIEKYJSIPHbIE
opourtanu. Cxembl MOJIEKYJISPHBIX OpOMTajel JBYXaTOMHBIX I'OMOSJICPHBIX, T€TEPOSIACPHBIX U
MHOT0aTOMHBIX MoJieKyl. [Topsnok cBsizu. MaruutHele cBoiicTBa MoJieKkys. CpaBHEHUE METO/IOB
BC u MMO.

WNonnas cBsa3p. Kputepuit o0pazoBaHuss HOHHOW cBsizU. HeHachllaeMocTh CBSI3H.
Kpucrannndeckoe cCOCTOSIHUE HOHHBIX COeAMHEHNI. HeHanpaBieHHOCTh CBS3U. DHEPrus CBA3H.

MexmMmonekyispHble CBsA3U. BomopoaHas cBs3b.

4, Ilepuoauyeckuii 3ak0H W nepuoauvYeckas cucrema »djaemenros JI.H.
MennaeaeeBa

[Toncku  OCHOBHI  KJIacCU(UKAIIMM  XUMHYECKHX  DJIEMEHTOB  JI0  OTKPBITUA
NEePUOANYECKOT0 3aKOHA.

Tpu stama pabots .M. MenneneeBa B 00J1aCTH CUCTEMAaTHKHA XUMHYECKHUX 3JIEMEHTOB.
®opmynupoBKa NepuoanyYecKkoro 3akoHa. Co3gaHME NEPUOINYECKOM CHCTEMbI 3JIEMEHTOB.
Jloruueckuie BBIBOJIbI U3 IEPUOIUYECKOTO 3aKOHA U IEPUOUYECKON CUCTEMBI 3JIEMEHTOB.

CoBpeMeHHast (opmMynupoBKa TMepuoandeckoro 3akoHa. CTpyKTypa COBPEMEHHOM
NEePUOIUYECKON CUCTEMBI 3J1eMEHTOB. KOpOTKOMEpHOIHBI M JAJIMHHONEPHUOIHBI BapHAHTHI
nepuoanueckor cucreMsl. [lepmon. I'pynma. [lenenuwe rpynmsl Ha noarpymnmnsl. Tunudeckue
AJIEMEHTHI, TIOJIHBIE aHAJIOTH.

S-, p-, d-, f- anemenThl. BHYTpeHHss ¥ BTOpHYHAS TIEPHOANIHOCTb.

3aKOHOMEPHOCTH M3MEHEHHS] OCHOBHBIX XapaKTEPUCTUK aTOMOB IO MEPUOAAM U
rpynnaM. Paauycel aTOMOB M HOHOB, 3HEPIUSl MOHU3ALHH, CPOACTBO K 3JIEKTPOHY,
AJIEKTPOOTPULIATEIILHOCTh: U3MEHEHUs J3THUX XApPaKTEPUCTUK 110 MEPUOJAM U TpYyIIaMm.
3aKOHOMEPHOCTH U3MEHEHUSI BAJICHTHOCTH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBONCTB
2JIEMEHTOB U CBOMCTB OJHOTHUITHBIX COCTUHECHHH.

BasneHTHBIC 37I€KTPOHBI 1 MHOTOOOPa3Ke BAJICHTHBIX COCTOSIHUN aTOMOB S-, pP-, d-,
f- smemMeHTOB.

5. CTpoeHue KOMILIEKCHBIX COeINHEeHUIl

Koopnunarmonnast teopuss BepHepa kak mepBasi yaayHas IMOMBITKA TEOPETHUYECKOTO
00bsicHeHUsT  cTpoeHHst  KomruieKCHbIX — coemuHeHnid  (KC).  OcHOBHBIE — TIOJIOKEHUS



KOOPJAMHAIIMOHHON TEOPUHU: LIEHTPAIbHBIA aTOM M JIUTAH[AbI, BHELIHSS M BHYTPEHHss cdepa,
KOOPJAMHAIIMOHHOE YHUCIIO, AP0 KOMILUIEKCa, €ro 3apsil, [M1aBHas ¥ 1000YHas BAJICHTHOCTH

IIpupona xumuueckoit cBsizu B KC. Couetanue 31€KTpOCTaTUYECKOIO M KOBaJIEHTHOI'O
B3aUMOJICHCTBUS LIEHTPAJIbHOIO aTroMa (WIM HMOHA) C Jura"jgamu. IloHsTHe O KHUCIOTax u
OCHOBaHUsAX JIprouca.

Pone KC B nmpupoze (pepmeHThI, XJ10poduILI, reMoraio01H, KOMIUIEKCHbIE COEUHEHUS
MHUKpO3JIEMEHTOB B IMTAaHUM PAacCTEHMH, JiekapcTBa U siibl). Mcnons3oBanue KC B TexHonorumy,
CEJIbCKOM XO34HCTBE U MEIULUHE (pa3AeieHue U OYUCTKA CMECe HEOPraHMYECKUX COeUHEUH,
6opbba ¢ XJIOPO30M PACTEHMIA, MPOTUBOOITYXOJIEBOE IEUCTBUE KOMIUIEKCOB IUIATHHBI U APYTHX
anemeHToB). Jleryune KC u ux poib B HEOPraHWYECKOM CHHTE3€ (TOHKHME IIJIEHKH,

TETEPOCTPYKTYPHI).

6. Hauana xuMu4eckoii TEepMOAUHAMUKH

XHWMHMYECKHE TPOLECChl HAa MHUKPO - M MAaKpOypOBHsX. BakHelmmne npu3HAKU
XUMHUYECKHX NpeBpauieHnil. [IoHsATHEe 0 XMMHUYECKUX NPEBPALICHUs B HEOOBIYHBIX YCIOBUSX:
IJIa3MOXUMHUS, 3BYKO- U MEXAHOXUMHUS, KpUOXUMUS, JIa3epHAsi XUMUSL.

OCHOBHBIE NIOHATHSI XMMHUYECKOW TEPMOJMHAMHUKU: CHCTEMA, IapaMeTpbl COCTOSHUSA,
pabora, sHEpTHsl, TEIIOTA.

BHyTpeHHsAs 5Heprus, 1 ee W3MEHEHHE NPH XUMHUYECKUX M (Pa30BbIX IMpPEBpallEHUIX.
[lepBoe Hauano TEPMOAMHAMHUKH. OHTAIBNUS OOpa30BaHUS XUMHUECKUX COCAMHEHUIA.
CranpaptHoe coctosiHue. CraHzapTHble OSHTaIbNMM OOpa3oBaHus. TeruoBble APPEKTHI
XUMUYECKHUX peakuui. TepMOXMMHYECKUE pacyeThl, OCHOBaHHbIC Ha 3akoHe ['ecca. Tepmoxu-
Mudeckue nukibl. Temnoemkocts. TeMreparypHas 3aBUCUMOCTb TEIJIOEMKOCTH M JHTAJIBIIHH.
VYpasHenue Kupxroga. JHeprust XuMUYECKOU CBSI3U.

Bropo#i 3akOH TepMOAMHAMUKH. DHTPOINUA. 3aBUCUMOCTb SHTPOIHUHU OT TEMIIEPATYpBHI.
CranpaptHas sHTponus. 3Menenue sHTponuu npu (a3oBbIX NepexoJaX U XUMHUYECKHX
peakuusax. OHeprus [ub6ca u oHeprus [enpmromnbua. Kputepuil camMonpousBOIBHOTO
IIPOTEKaHUs MPOLECCOB. XMMUYECKUN NMOTEHIMA, 3aBUCUMOCTh XMMHUYECKOTO IMOTEHIHAANIA OT
KOHLEHTpAlluu, JaBJICHHUS PpEarcHTOB. YCJIOBHE XHMMHUYECKOrO paBHOBecus. M3orepma
XUMHYECKON PEaKIUU.

KoHcTaHTa XMMHYECKOTO paBHOBECHS KaK Mepa TIJIyOMHbI HPOTEKAaHHs IPOLECCOB.
Hcnons3oBaHne 3HAYEHUM CTAHJAPTHOW DSHTANBIIMM M DHTPOIMM JUIA pacyeTa KOHCTaHT
pPaBHOBECHSI XUMUYECKUX peakinid. PaKkTopbl, BIUAIOIINAE Ha BEIUYUHY KOHCTAaHThl PaBHOBECHS.
TepMoanHaMuyecKuil BBIBOJ, 3aKOHA AeMcTByromMX Mmacc. CIOBUT XMMHYECKOIO paBHOBECHS.
ITpunuun Jle [larense.

7. KuHeTHKA M MEXaHU3M XUMHUYECKUX peaKIuid

CKOpOCTP XMMHYECKOM pEaklMM, €€ 3aBUCUMOCTh OT MPHUPOABI W KOHIICHTPALNH
peareHToB, Temmneparypsl. [lopsnok u MonekyisspHOcTh peakuuu. KoHcTaHTa CKOpocTH, €€
3aBHCHUMOCTbH OT TE€MIIEpaTyphl. YpaBHEHHE AppeHuyca. JHEprusi akTUBALUU (AeHCTBUTEIbHAS
n Kaxymascs). [loHaTue o Teopunm aKkTUBHBIX COYJApE€HUN, aKTUBHPOBAHHOM KOMIUIEKCE B
TeopuH aOCOIMIOTHBIX CKOPOCTEH peakiuu. MexaHu3M W KHHETHKa Peakluid B TOMOTEHHBIX H
rereporeHHbix cucrtemax. lLlemnpie (H.H.CemenoB) u xonebarenshbie (b.I1.Benoycos,
A.M.KabGotunckuil) peakiuu. ['oMoreHHbIf U rereporeHHblil kartanu3. AyrokaTtanus. Kune-
TUYECKUI BBIBOJ 3aKOHa JAeWcTByrommx Macc. @DopmaibHas KHHETHKA, KUHETHYECKHE
YpaBHEHUS JUIsl ONHOCTOPOHHUX peakuuii [ u Il mopsaxka.

Wuruburopsl 1 narnouposanue. OCOOEHHOCTH KMHETUKHU ra30(a3HbIX, KUAKO(DA3HBIX U
TBep0a3HBIX peakiuii. MeXaHu3Mbl peaKIuii ¢ y4aCTHEM OPTaHUYECKUX COCTUHCHU.

Xumuueckoe paBHoBecwe. OOparuMble W HEOOpaTHMbIE XHMHUYECKHE PEaKIUH.
CocrosiHre paBHOBECHS W MPUHIIMIT MUKPOCKOITMYECKON 00paTUMOCTH peakiuu. Kunetuaeckuit
Y TEPMOJIMHAMMYECKUI MOIXO0/IbI K OITUCAHUIO XUMUYECKOTO PAaBHOBECHS.



KoHcTanTa XMMHUYECKOTO PaBHOBECHS M pa3lM4HbIe crocoObl ee BbIpakeHus. CBs3b
KOHCTAHThl XMMHYECKOI'O pPABHOBECHsI CO CTaHJIApTHBIM H3MEHEHHeM »sHepruu [ubOca.
CMmeleHre XuMUYeCKOro paBHOBeCHs ITpH U3MeHeHuu ycioBuil. [Ipunnun Jle HlaTense.

BnusiHue cpeapl Ha NpoOTEKaHHWE XUMHUYECKUX peakuuid. OcoOeHHOcTH ra3zodasHblX,
XKHUIKO(DaA3HBIX, TBepAOa3HbIX peakiuil. Ponb SHTaNBMUIHOIO M SHTPONUHHOTO (aKTOPOB B
OIpECIICHUN HallPaBJICHMs IIpoLiecca.

8. PacTBOpHBI

PactBopbl kuakue (BOOHBIE W HEBOJHBIC), TBepAble W Tra3oo0pasHbie. CrocoObl
BBIPQXECHHUS KOHLEHTPALMW pPAacTBOPOB: MaccoBasi [I0Ji1, MOJSIPHOCTb, HOPMaIbHOCTH,
MOJIITIBHOCTh, MOJIApHas JA0jis. BiausHMe Ha  pacTBOPUMOCTb  3HEPTUU  CTPYKTYPbI
KPUCTAIJTMYECKOTO  BELIECTBA M  JHEPrHMH  cojbBaTaluu. PacTBOpbl  HaCBILIICHHBIE,
HEHACBILICHHbIE M, KOHLIEHTPUPOBaHHbIE U pa30aBieHHbIC. 3aBUCHUMOCTb PAaCTBOPUMOCTH OT
Temneparypbl. PacTBopbl uaeaabHbie U peaibHbIE.

PactBop kak (aza mepemeHHoro cocraBa. IloHsTHe O (a30BBIX JgUarpaMmax,
KOMITOHEHTax, (azax, cremeHsx cBoOonabl. IlpaBuno ¢da3 ['mb6ca. da3oBbie aUArpaMMbl
OJTHOKOMIIOHEHTHBIX CHCTEM Ha MpHMEpPE IUarpaMMbl COCTOSIHHN BOJAbl. OCHOBHBIC THIIBI
($a30BbIX nUarpaMM JIBYXKOMIIOHEHTHBIX CHCTEM: CHUCTEMbI C HEOTPAHHMYEHHOI pPacTBOPHUMO-
CTbIO, 3BTEKTHYECKHE CUCTEMbI, CHUCTEMBbI, BKJIIOYAIOIIME KOHIPYSHTHO M WHIOHIPY3HTHO
MUIaBSIIHUECS XUMHUECKHe COeTUHEHUS. TpHaHTyIAIIus CII0)KHBIX CUCTEM.

[ToHsTHE O KOJIIOUIHBIX pACTBOpax.

KonnuraruBHble CBOMCTBa paCTBOPOB HE SIEKTPOIUTOB U AJIEKTPOIUTOB. JlaBlieHue napa
OuHapHBIX pacTBOpoB. 3akoHbl Payms. Kpuockomus u 30y/UIMOCKONUS KaK  METOIBI
ompezeneHuss MOJSApHbIX Macc. OcMOC U OCMOTHYECKOE JaBlIEHWE B HEOPraHUYEeCKHX U
Oouonoruueckux cucremax. 3akonsl Payns u Bant ['odda ans pacTBOpoB HE 3JIEKTPOJIUTOB U
3NIEeKTPOIUTOB. V30TOHMUYECKUH KO3 UIHEHT.

[Ipouecc 3amep3anust BOABI U BOJHBIX pacTBOpoB. Kpuoruapar u kpuoruapaTHasi TOUKa.
BeiBeTprBaHMe KpHCTaIOTHAPATOB coiel. PacnibiBaHue 00OE3BOXKEHHBIX COJEH BO BIIAXHOH
atMocdepe.

Onexrponutnyeckas aucconuanus (C.Appenuyc). CuibHble M cialble 3JIEKTPOJIUTHI.
CremneHp U KOHCTaHTa Jauccouuanuu. PakTophl, BIUAIONIME HA CTENEHb 3JIEKTPOIUTHYECKOMN
muccoranuu. Kaxymiascs cTeneHb IUCCOIMALMU CUJIBHBIX SJIEKTPOIUTOB. Jluccormanus
ca0bbIX JIEKTPOIUTOB. 3aKOH pa3BeneHust OCTBaIbaA.

Bona kak BaxHeWmmii pactBoputenb. Konctanta gucconmanuu  Boabl. MonHOe
pou3BeieHne Boibl. BoopoiHbIi okaszaress.

I'uaponus u conbBonu3 coseil. KoHcTanTa paBHOBECHS! peakuuu rujapoin3a. OakTopsl,
BIIUSIIOLIME HA PaBHOBECHE PEAKIINI THApOIIN3a.

[TpousBeneHne pacTBOPUMOCTH IJIOXO PACTBOPUMBIX CHUJIBHBIX 3JEKTPOJIUTOB. Y CIOBHUS
OCXKIEHHS U PACTBOPEHHS OCAJKOB.

OcCHOBHBIE TOJIOXEHUS NPOTOIUTHUECKON Teopun bpencrena-Jloypu. ConpskeHHbIE
KHUCIIOTHI M OCHOBaHUs. KOHCTaHTa MPOTONUTUYECKOTO pPaBHOBECUS KaK XapaKTEPUCTHKA CHIIbI
KHCJIOTHI 1 OCHOBAHHSL.

9. JJIeKTPOXUMHYECKHE CBOHCTBA PACTBOPOB

ConpspKeHHBIE  OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE mapbl. [loHsATHE O ABOMHOM
NIEKTPUYECKOM CJIO€. OJIEKTPOJbl, TalbBaHWYECKass s4elKa. OJEKTPOAHBI MOTEHIHUAII.
CraHpapTHBIM 37eKTpOAHBIM mnoTeHIMan. Psan HampspkeHuid. OrnpeneneHue HanpaBiICHUS
OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX peakuuil. YpaBHenne Hepucra. [uarpammsbl Jlatumepa.

ITousTue o auarpaMmax OKHUCIUTCIIbHBIX COCTOSTHUH (I[I/IanaMMBI «BOJIBT-DKBHBAJICHT - CTCIICHb



OKHCJICHUS»). 3aBUCHMOCTh OJJICKTPOJHOTO TOTEeHIManma oT pH cpempl. DnexTpoius,

IIEKTPOXUMUYECKUE UCTOUHUKH SHEPIUHU, KOPPO3UsI KaK NIEKTPOXUMUYECKUI Ipoliecc.

6. OBPA3OBATEJIBHBIE TEXHOJIOT' U

[Ipy wM3y4eHHH TEOPETHUYECKOr0 Kypca Ha JEKUUAX IPEAyCMaTpUBACTCS 3aJI0KEHHE
MaTepuaia B Buje npe3eHTauuu. OTaenbHbIe JEKIUH U3JIaraloTcs o MPOoOJIEMHOM TEXHOJIOTHH.

Ha nexuusix ucnonb3yroTcsl B Ka4eCTBE IEMOHCTPALlMOHHOIO Matepuana llepuonnueckas
cuctema snementoB Jl. . MenneneeBa u psii Apyrux COpaBOYHBIX TAOJIHILI.

[Ipu n3ydyeHUn CBOMCTB OTICIBHBIX XUMUYECKUX COCAMHEHUN U XMMHUYECKUX IPOLIECCOB
IpelycCMaTPUBAETCs OCTAHOBKA JIEKIIMOHHBIX IEMOHCTPAIIMOHHBIX OIBITOB.

Hekoropeie  pa3zzmensl  TEOPETHUYECKOIO  Kypca HM3Y4alOTCs C  UCIOJIb30BAaHUEM
orepeKaroIIeld CaMOCTOSTENIbHON pabOThl: CTYACHTHI MOJIYYaroT 3aJaHHUs Ha O3HAKOMIICHHE C
HOBBIM MaTEPUAJIOM JI0 €ro U3JI0KEHUS Ha JIEKLIUAX.

[lepen ouepenHol JEKIWU, KaK MPaBHIO, MPAKTUKYIOTCA «IETYYKH» IO MarepHaily
Opeaplaylied JeKUUU. OTO MO3BOJIAET ONPENEIUTh CTENEHb YCBOEHHUS M3JI0KEHHOI'O paHee
maTtepuana. Jlns Ooiee OCHOBATEIbHOW OLIEHKH YCBOSEMOCTH TEOPETHYECKOTO MaTepuasa
CTYyJICHTaMH HCIIOJB3YIOTCSI TECThl, a TakXKe TPaJULIHUOHHBIE THCbMEHHBIE W YCTHBHIE
KOHTPOJIbHBIE MEPONPUATHS (KOJJIOKBUYMBI, KOHTPOJIBHBIE PaOOTHI).

6. MNEPEYEHb YYEBHO-METOJAWYECKOI'O OBECIIEYHEHUA JJIsA
CAMOCTOSTEJBHOM PABOTHI OBYUYAIOIIUXCS MO JUCHUILINHE

.HeKI_II/IOHHLIe 3aHATHA HPOBOAATCA 1 pa3 HESACIO B o0beMe 2 4acoB M 4 JacoB MPAKTHYCCKUX 3aHITUH B
IepBOM  CEMECTPC. Ilocne oxoHuaHus HU3y4YCHHUA Ka)K,Z[Oﬁ TEMbI CTYACHTHI MNPOXOAAT TECTUPOBAHUC,

CO6QCCHOBaHHC, BBITIOJIHAIOT KOHTPOJIbHBIC paGOTLI.
7.1. IlepedeHb-y4eOHO-METOANYECKOTO OOECTIEUeHHUS A1l O0YHAIOLIUXCS 110 AUCIUIIUHE:

1. Axmero H. C. O61mas u Heopranudeckas XuMmusi: yueOHuk /i By3os/H. C.
AxwmetoB. — M.: Bricr. mik., 2012. — 743 c.

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

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

7.2. YkazaHus a7 00y4aronuxcs Mo OCBOCHHUIO TUCITUTUTHMHBI
Taoauna 7.1.

Coaep:xkaHue caMOCTOSATEIbHOI PadoThI 00yUYaOIIMXCS

omep| Temwi/sonpocel, evinocumvie na camocmosmenvioe uzy- | Kor-6o | @opmer pabomet

YerHue 4acoe
asoen

~



Beenenue. OCHOBHBIE TIOHATHS M 3aKOHBI XMMUH. cobecen0BaHueE,
9 TECTOBBIN
KOHTPOJIb

Ctpoenue aToma 10 cobecenoBaHue,
TECTOBBII

XuMH4YecKas CBI3b CobecenoBanue,
10 TECTOBBIA KOH-
TPOJIb

[leproanyeckuii 3aKOH M IEPUOJHYECKAs CHCTEMa Cobecenosanue,
10 TECTOBBIA KOH-
xuMudeckux djemenToB .M. MenaeneeBa TPOIIb

CTpoeHre KOMIUIEKCHBIX COCIMHEHUI cobecenoBaHue,
10 TECTOBBIA KOH-
TPOJIb

Hauana xumMu4eckoi TepMOJMHAMUKHI cobecenoBaHue,
10 TECTOBBIHI
KOHTPOJIb

KuneTnka 1 MEXaHU3M XUMUYECKOU peaKkuu cobecenoBaHue,
10 TECTOBBII
KOHTPOJIb

PactBopbI cobecenoBaHue,
10 TECTOBBIH
KOHTPOJIb

DIEKTPOXUMHUYECKUE CBOMCTBA PACTBOPOB cobecenoBaHue,
10 TECTOBBIN
KOHTPOJIb

8. OHEHOYHBIE CPEACTBA JJIAA TEKYIEI'O KOHTPOJIA YCIIEBAEMOCTHU U

IMPOMEXYTOYHOMN ATTECTAIIUA

Bonpocut onsa cobecedosanusn

Tema: «OcHOBHBIE KJIACCHI HEOPraHn4eCKux COoeTUHEHMIN»

1.

Kakne 6uHapHbIe COeIMHEHUS Ha3bIBAIOT OKCHaMU? YKaKUTe BO3ZMOKHBIE CIIOCOOBI MX
MOJIyYECHHUS.

Ha yem ocHOBaHa kiaccudukanys OKCHJIOB Ha: a) HecosieoOpasyrolye u coneolpa-
3ytouiue; 0) KUCIOTHbIE, OCHOBHBIE U MPOSBISIOLINE KUCIOTHO-OCHOBHYIO
JBOMCTBEHHOCTh? Kakne peakinu xapakTepHBbI I OKCUJIOB KaKJI0M U3 ITUX TPy’
[IpuBeauTte mpuMepsl OKCUAOB, KOTOPBIE IPHU B3aUMOJICHCTBUH C BOJOW 00pa3yioT JBe
kuciothl. Kak B3aumozeiictBytoT ¢ pactBopoMm Ca(OH), okcuabt N2Os, NoO3 1 NO,?
B ueM nposiBiasieTcss KMUCIIOTHAS IIPUPOJA TEX OKCUIIOB, KOTOPBIE C BOJON HENOCPEICT-
BEHHO HE B3aUMOJICUCTBYIOT?

Ha3oBuTe 0CHOBHBIE OKCU/IBI, HEIIOCPEACTBEHHO B3aUMOCHCTBYOIME ¢ Bogou. Ha-
MUIINTE YPAaBHEHUS COOTBETCTBYIOLIUX PEAKLIUM.

Kakue 1o xapakTtepy oKcHJibl 00pa3yloT HEMETa/UIbl U METAJUIbI B Pa3HbIX CTEMEHAX
okucieHusa? [lokaxure 310 Ha npumepe okcuaoB xpoma CrO, Cr03, CrO:s.




7. 'Y KaKoro u3 IByX OKCHJIOB OCHOBHBIC CBOMCTBA BhIpaykeHbI cruibHee: FEO unu Fe,Og;
SnO ui SNO»; ZnO minu CdO; SNO unu PO; BbO wim CaO; As,0O3 wim BirO3?

8. B kakux ciydasix ABa OKCHJIa MOTYT B3aMMOJCHCTBOBATH APYT C IPYTOM U KaKUE CO-
€AMHECHHUS IIPU 3TOM 00pasyroTcs?

9. Kaxue okcuabpl 1 Ha KAKOM OCHOBAHUHU MOTYT OBITh OTHECEHBI TAKXKe U K KJIacCy COJIei?
[TpuBenuTe COOTBETCTBYIOIINUE TPUMEPHL.

10. ®opmynamu Kakux cosieid MOKET ObITh (OPMaIbHO BBIPAXKEH COCTaB TAKMX MUHEPAJIOB,
KaK IIMUHENN, TaycMaHuT, MarueTuT? K kakoMy Kiaccy ciefyeT OTHECTH 3TU
coenuHeHus?

11. Kak moyuuts okcuabl CuO, CO,, SO,, P20s, Fe,O3, MgO 13 mpocThIX U CIIOKHBIX
BEIIECTB?

12. Tlomy4uTe 10 IBa OKCHIA U3 PA3TUIHBIX UCXOTHBIX BEIIECTB: a) KUCIIOT, 0) OCHOBaHUH,
B) COJIEH.

13. Kakoit okcua MOKHO MOTYYHUTh U3 KaX10i KUCIOThI cienyromero psaa: HCIOy,,
H2M004, HzCF207?

14. Kak nony4uTh OKCUJ LIMHKA U3: a) MeTaluia, 0) MuHepanoB raiamest ZnCO3; 1 IUHKOBOM
oOManku ZnS?

15. Yepes kakoil npoMeKyTOUHBIN IPOAYKT, JIETKO pa3Jlaratolliuiics pu HarpeBaHuu,
MO>KHO MOJYYHTh OKCHJ] MeTasuIa u3 ero coiu? Ilokaxxure 3T0 HA MpUMEpax:
FeCl3—Fe;03; A1(CH3CO0)3—A1,03; CuSO4—CuO; MnBr,—MnO. Kak MoxHO 11sI
OJIHOTO ¥ TOTO K€ JIEMEHTA U3 OJTHOTO OKCHJIA TIOJTYIHUTh JIPYTOH.

16. Kakue conu Ha3bIBaOT TUApoKcocoIsMu? Kak ux MO>KHO TOTYyYUTh, €CITH UCXOIHBIM
BEIIIECTBOM SIBJISIETCS THAPOKCH WK coJlb, Hartpumep MN(OH), u Fey(SO4)3?

17. Hanmmmre rpadudeckue Gopmynsl: ruapokcodpomuna mapraunmna (11);
TUAPOKCOKapOOHATa MarHus; THAPOKCOHUTPATA aTIOMUHUS; TpUruapokcodocdara
KaJbIHUs.

18. B ueM ruipoKCOCOIIH TTPOSIBIISIOT CXOJCTBO: C OCHOBAaHUSAMH, ¢ coysimu? [TokaxuTe 3To
YPaBHEHHUSIMH COOTBETCTBYIOIIMX PEAKITHIA.

19. IlpuBeauTe MPUMEPHI JIEMEHTOB, KOTOPBIE BMECTO THAPOKCOCONICH 00pa3yIOT OKCOCOIIH.
3a cyer yero 3To npoucxoaut? Hanummure rpapudeckue Gopmyisl: xjaopuia
okcocypbMbI(11D); cynbdara okcoTuTaHa; XJI0pUIa THOKCOYPaHa.

20. ITpuBenuTe mpUMeEp KUCIOT, OCHOBAHH U COJIEH, U3 KOTOPHIX HEIb3s MOTYyUYUTh THIPO- U
THUAPOKCOCOJTH.

21. Kak MOXHO OCYIIECTBUTH CIEIYIOIINE MEPEXObI B MPSMOM M 0OpaTHOM HATIPABICHUU:
KHCIIOTa —THAPOCOJIb —CPETHSSI COJIb —THAPOKCOCOh — THAPOKCHUIA OKCHI?

22. Hanmmmre ypaBHEHUS PeaKIIHid, KOTOPBIE MOCIIEI0BATEIBLHO MPOTEKAOT IIPH IMOCTE-
nenHoM jobasiennn: @) NaOH k pactBopy runpocynbdara iuHKa; 0) KUCIOTHI K
pacTBOpY aTFOMUHATA KaJIHS.

23. Kakumu 1ByMsl crioco0aMH MOKHO IMOJTYYHTh: a) CyIb(UI MEAH U3 METAJUIMYECKON
Mean; 0) XJIOpHUI aTFOMUHUS U3 METAUTHYECKOTO AITFOMUHHUS?

24. Hanumute ypaBHEHUS peaKIIHid, TP MOMOIIH KOTOPHIX MEPEUNCICHHbBIE HIXKE COJTN
MoryT ObITh niepeBesieHbl B cpeaaue: (CUOH),SO,4, Ca(HCO3),, [AI(OH);]2SOq4,
Crz(OH)4SO4.

Tema: «Crtpoenne atoma. Ilepuonnyecknii 3aK0H U NEPHOAMYECKAA CHCTEMa XHMHYECKHX
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15.

16.

17.

18.

19.

20.

jemeHToB /.. MeHaeneeBay

UTo Ha3bIBAIOT MPUHIIUIIOM HEONPEAECIEHHOCTH U COOTHOIIEHUEM HEONpeAeIeHHOCTH?
[IpuMeHnMO 11 OHATHE TPACKTOPHUH JIBIXKEHUS K MUKpouyacTuiiam? Yem 310 onpee-
JSETCSI U KaKOE MOHSATHE €r0 3aMEHSET?

3 . HeomnpeneneHHOCTh NOJI0KEHUS JIEKTPOHA paBHa:

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

HeonpeneneHHOCTh B CKOPOCTH 3JIEKTPOHA paBHA 108 em/c. Haiture COOTBETCTBYIOIIYIO
HEOIPEIeICHHOCTh B MOJIOKEHUH 3JIEKTPOHA.

[TorpenrHocTh B ONpeeIeHIH MOJ0KEHHS dJIeKTpoHa paBHa: a) 0,5 cm; 0) 0,05 M.
Kakoii 6yneT npu 3ToM NOrpeuIHocTs B onpeaeneHuu ckopoctu? Jljis BToporo ciyuas
cpaBHHUTE AV, BBIPQXKEHHYIO B KM/C, CO CKOPOCTBIO JBMKECHHSI SJICKTPOHA 110 TIEPBOM
opoute bopa.

CKOpOCTh JBM)KEHUS JIEKTPOHA TI0 TIEpBO OOPOBCKOi opbuTe paBHa 2187 km/c. Ecin
MOTPEIIHOCTD B OIIPEIEIICHUN CKOPOCTH paBHA | KM/C, TO KaKoii Oy/IeT pu 3TOM
MOTPELIHOCTh B OIPEEIEHUN KOOpAUHAThI? CpaBHUTE €€ CO 3HAUEHHUEM pajinyca
OpOUTHI.

CBet uMeeT IBONCTBEHHYIO MPUPOAY, ITOITOMY SHEPTUs (POTOHA MOKET OBITh BhIpaXKEHA
IByMsl ypaBHeHusimu: E=hv u E=mc’. Haiiure 0TCIO/1a B3aNMOCBSI3b MEX1y ATUHOM
BOJIHBI, CKOPOCTBIO cBeTa M Maccoil porona. [lonyunure ypaBuenue ne bpoiins, 3ameHUB
¢dotoH m000i1 MukpodacTuliell. [louemy KopmycKyJIsipHO-BOJITHOBOM Ayaln3M CBOMCTBEH
TOJIbKO MUKpOYacTHIIaM?

Kakoe skcriepMeHTanbHOE MOATBEP:KIEHUE Hallljla runoTe3a Jie bpoiins o BOIHOBBIX
CBOICTBaX MUKpPOUYACTHIL?

. quy paBHa ,Z[e6pOI>'IHeBCKa${ JAJINHA BOJIHBI 3JICKTPOHA, ABUKYHICTOCA CO CKOPOCTBIO: a)

6-10° m/c; 6) 2187 km/c?

. Uemy paBHa Macca (poToHa KpacHOro cera (X=648 um)? CpaBHUTE €€ ¢ Maccoil
12.
13.
14.

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

UYemy paBeH uMmyibsc ¢poToHa A cBeTa ¢ A=485 HM?

OHeprus (poToHa paBHA 5 10" k. Haiimre JUIMHY BOJIHBI 3TOTO U3llydeHus. Yemy
PaBHBI JUIMHA BOJIHBI, Macca U UMITYJIbC ISl pOTOHA ¢ 3Hepruent 6,7 rB?

Ecnu atom renus umeet suepruto 0,04 3B (3HEprus TemIoBoro IBUKEHUS MPU KOM-
HATHOW TeMmIepaType), TO Kakoil Oy/1eT COOTBETCTBEHHO Je0poiiieBcKas AJIMHA BOJIHBI?
Uro Ha3bIBalOT SHepruen nonuzanun? Kakas BenuunHa uMeeT ¢ Hel OJJMHAKOBOE M-
CJI0OBOE 3HaueHue? B Kakux eIuHUIaX OHU U3MEPSIIOTCA?

YeMy paBHO YHCIIO BCEX BO3MOXKHBIX HOHM3AIIMOHHBIX MOTEHIMAJIOB I JAHHOTO aTOMa
U YTO SIBJISIETCS IPUYMHOM YBETMUEHUS UX 3HaueHui B pany: 11<Ix<ls...?

Kak 3aBucHT BeTMYrHA HOHU3AIIMOHHOTO MMOTEHITHANIA OT 3HAYSHHS JUTS DJIEKTPOHA
[JIaBHOTO KBAHTOBOT'O YMCJIA U YEM 3Ta 3aBUCUMOCTH 00yClIOBIeHA?

Kak MOKHO 10 SKCIIEpUMEHTATBHO HAlJICHHBIM HOHU3AaIIMOHHBIM TOTEHIIMAIaM yC-
TAHOBUTH HAJIMUUE B aTOME JICKTPOHHBIX CIIOEB U YHCIIO YJIEKTPOHOB, KOTOPBIE OHU
conepskat? Ilokaxkure 3TO, MOIB3YSICh 3HAUCHUSMHU dTUX BeIWYUH A Oepunust: 11=9,3;
1,=18,2; 15=153,7 u 1,==217 3B.

Kak nomKHBI OTIHMYATHCS APYT OT Apyra HOHU3AIIMOHHbIE TOTEHIIHAIBI AaTOMOB: a)
HATpUS U XJIopa, 0) KaJaus U KPUIITOHA, B) OepruLius u 6apus?



21. Yto Ha3BIBAIOT CPOJCTBOM aTOMa K JIEKTpOHY? {711 KaKuX 3JIEMEHTOB ATa BEIMYUHA

uMeeT HauOoJIbIlee MOIOKUTEIbHOE 3HAYCHUE | ISl KaKUX OTpUIaTeIbHOE 3HaAUCHHE?
Kaxkne skcriepruMeHTAIbHBIE JaHHbIE YKA3bIBAIOT HA HEBO3MOXHOCTb CYLIECTBOBAHUS
MHOT'03apsIIHBIX TPOCTHIX MOHOB?

22. Kakoil BBIBOJI MOXKHO CIEJIATh O CBOMCTBAX DJIEMEHTA 110 3HAYEHUIO JJI1 HEFO HOHU-

3allMOHHOI'0 NOTEHIHAJIa U CPOACTBA K BJ'IeKTpOHY?

23. Yto Ha3bIBAIOT a0COTIOTHON U OTHOCHUTEIBHOM AJIEKTPOOTpUIIaTeIbHOCTRI0? Kak 1mo

3HAYEHUIO 3TON BEJIUYUHBI MOKHO, CY/IUTh O HAIIPABJICHUU CMEIICHHUS AIEKTPOHHON
IUIOTHOCTHU IIPpU 00pa30BaHUU CBSI3EN?

24. Yto Ha3BIBAIOT CTEIICHBIO OKUCIICHUS dJIEMEHTA U YeMY PaBHA UX OO0IIasi CymMMa B

MOJIEKYJIE U HOHE?

25. HpI/I BBICOKMX WJIM HU3KHUX 3HAYEHUAX CTEIIEHDb OKUCIIEHUS DJIIEMEHTA MOKET OBITh paBHa

3apsily ero CBOOOAHOTO MPOCTOro HOHA?

Tema: «XumMuueckas CBA3bL»

Memoo eanenmmnuvix cxem.

1.

MosKeT Jin JUTMHA CBA3U OBITh PABHOM CyMME PaMyCOB JABYX aTOMOB, KOTOPHIE €€ 00-
pasytor? [lokaxkuTe u 00BACHUTE Ha IpuMepe MoJteKybl Hp, 3Has, uro r/H/=0,053uMm, a
d/H- H/=0,0741Mm.

Berunciure sHepruto 6 -csizu C-C, ecnu crannaptHas Terwiora oopaszosanust 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 qucconuanuu HJ pasna 298,4 xJ[x/Moab. MosxHo 1 paznoxuts HI Ha sie-
MEHTBHI IIPH 00Jy4eHNUHU YIbTPaPHOIETOBBIM CBETOM A = 2 100 m? Kakyro snepruro
HAJI0 3aTPATHTH, 4TGB! Pasnoxuth 5107 1 HI?

[Touemy MakcuMabHas KOBAJIEHTHOCTb (pocdopa MOKET OBbITh paBHOMU ISITH, a Y a30Ta
TaKO€ COCTOSIHUE OTCYTCTBYET?

B pamkax teopuu BC 00bsICHUTB, TOUeMy y OOJIBIINHCTBA P-3JIEMEHTOB C IEPEMEHHON
BaJICHTHOCTBIO €€ 3HAUEHHUs pa3nyaroTcs Ha 27

JUist KaKuX 3JIeMEHTOB, MMEIOLINX 3JIEKTPOHHbIE KOH(UTYpAIlMi BHEIITHETO CJIOSI aTOMa
3s?p?, 4s* p*, 55°p°, 65’ p° XapaKTepHbI IEPEMEHHAs YETHAs U IEPEMEHHAs HEYETHAs
BaJICHTHOCTb?

Ha ocHOBaHUM pa3HOCTH JEKTPOOTPUIIATEIILHOCTH aTOMOB AJIEMEHTOB YKAKUTE, KaK
A3MEHSETCS CTENEHb HOHHOCTH cBsA3U B coeanHennsx HF, HCI, HBr, HJ?

PaccuuTaiite 3¢ppexTuBHBIE 3apsi/ibl aTOMOB BOAOPOA U XJIopa, 00pa3yIoInX KOBa-
JIEHTHYIO HOJIIPHYIO CBA3b, €CIIU 3y MONIEKYIbI HC1 paBen 3,410% KoM, a umna
cBsa3u H- C1 paBHa 1,2710%% m.

Kak  MOXXHO OOBSICHUTB, UTO aMMHAK U TPU(DTOPH a30Ta, UMEIOIINE OJTUHAKOBYIO TTH-
paMuIanbHyIo (OpMy U COAEPIKAIIME aATOMBI SJIEMEHTOB C IPUMEPHO OJJUHAKOBBIM



10.

11

12.

b)

c)
d)

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

pa3IMYHeM B SJIEKTPOOTPULIATEIIBHOCTH, CYLIECTBEHHO Pa3IMYalOTCS 110 BEJTHINHE
qunonsHeX MoMentoB:  p (NH3) = 0,49 « 10 Kim, u(NF3)=0,07-10"%° Ko m?

Kak cornmacoBaTs Manyr HoJapHOCTH CBs3H B MoJiekyie CO (i1 = 3,33 103 Kmm) co
3HaunTeNbHbIM paziauureM B 30 C u O D0(C)=2,5; 30(0) = 3.,5.

. Mmuna cBsi3zu H-F paBua 0,092 uM, a monsipHocTh coctabisiet 45%. Haiiaure p/H-F/.

Y CTaHOBUTH MPOCTPAHCTBEHHYIO CTPYKTYPY CIAEAYIOUINX MOJIEKYII:

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

[TokaxwuTte BnusiHUE HEMOACNEHHBIX dNeKTpoHHbIX nap /HII/ na dopmy monexyn BrFs,
SF4, JCl; ", JFs. IIpeackakute /9KBaTOpUAIbHOE WM aKCcHalbHOe/ pacmoioxenue HIT.

Memoo monexkynapusix opoumaeil.

Kaxk na ocrose Teopuu MO omnpenensitoT KpaTHOCTh CBA3U MEXKAY ABYMSI aTOMamMu?
[IpuBeauTe mpuMepsl.

Kak teopust MO 00BsICHSIET HEBO3MOXKHOCTE 00pa3oBaHus MOJIeKyl Hep, Be,, Nej.

Kak teopust MO 00bsicHsieT: a)quamaraetusm Monekyi N, Fp; 6) mapamaraerusm By u
02.

CocTaBuTh dHepretuyeckyto auarpammy MO ugactuir NO*, NO u NO™ 1 cpaBHHTS HX
KpaTHOCTh U Eg;?

CocrtaButs 3Hepreruueckyto quarpammy MO u AO monekyssl LiH Kakue opouranu B
HEH SBJISIFOTCS CBS3BIBAIOLIMMHU, a KAKHE HECBSI3bIBAIOIIMMH ?

VY kakoit monekynbl Ny unu CO Gounbliie SHEPTUs JUCCOLUAITUHU?

OO0bscHUTE, TOYEMY OTPBIB OJHOTO AIEKTpoHa OT MojeKybl CO nmpuBOAMT K 0CiIal-
JICHUIO CBSI3U , a 0T MoJekyinbl NO™ k e€ ynpouHeHuto ?

Honnas cease.

Temneparypa miasienus CaCl,=780°C, CdCl,=560°Q pamuyc Ca pasen 0,104 Hwm,
Cd—0,09 uM. OOBACHUTH pa3IUUNe TEMIIEPATYP MIABICHUSL.

[Tpu nepexoxne ot CSF k CsJ Temrieparypa miiaBiieHUs] KPUCTAIUIOB YMEHBIIASTCS.
OO0BsICHUTD HAOTIOJAEMBIN X0 U3MEHEHHUS TEMIIEpaTypPhl TUTABJICHHS.

OOBSICHUTH HEYCTOMUMBOCTH TuApokcuoB Meau (1) u cepedpa ().

OOBSCHUTD C TIO3UIIHIA IPEICTABICHHUA O MOJISPU3ANMHA HOHOB MEHBIITYIO0 YCTOMYHUBOCTh
AuCl; B cpaBuenuu ¢ AuCl.



25. KoCO3 mnaButes ipu 890°C 6e3 paznoxenus, Ag,COs3 pasnaraercs yxe npu 220°C.
OOBSICHUTH yKa3aHHOE pa3INyue.

26. BaCl, B BomHBIX pacTBOpax AMCCOLUUPYET MOaHOCTRIO, @ HYCl, moutn He mucco-
uupyeT. OOBSICHUTE 3TO Pa3IMiKe B CBOWCTBAX COJIEH.

27.Yt0 Ha3BIBAIOT JAOTIOIHUTEIBHBIM MOJSpU3aAMOHHBIM d(pdekToM? OOBACHUTD, KaK €ro
2+ .
Hajuure B coequHenusx HY™ nemaer okcun HQO menee ycroitumBbiM, ueM okcua ZnO,
HECMOTPS Ha OOJBIINI painyC HOHA PTYTH.

28. Kakoe coenunenne tepmuuecku 6osee ycroirunbo: a) PbCO3; u CaCOs, 6) HgCly u
PbCly, B) FeCls u NiCls, r) Zn(OH), u Ca(OH),, 1) MgCO3 u SrCOs.

Mesrcmonekynapnoe e3aumooeiicmeue.

29. YeMm 00BsICHSETCS pa3HOCTH TeMIleparyp kunenus azora (-195,8°C), kucnopona (-
183°C) u ¢propa (-187,9°C)? [loueMy HAMHOTO OTIMYAETCS OT HUX TEMIIEpaTypa
kurnenus xyopa (-34°C)?

30. YeM 00BSACHUTH pa3HYIO SHEPTUIO BOJOPOIHBIX CBSI3EH.

31. Kak u moueMy W3MEHSEMCsI arperaTHOe COCTOSIHUE MPOCTHIX BEUIECTB NPU KOMHATHOU
Temreparype B psany ¢prop-iioa. Kakoe arperaTHoe cOCTOsSHUE JJOJDKEH HMETh acTaT?

32. YeM 00BSACHUTH, UTO TEMIIEPATYPa TUTABJICHUS BOIBI 3HAYUTEIHLHO BBIIIEC TEMIIEPATYPHI
maBiaeHust Gpropoogopoaa (-83°C), XOTs TUTIOIBHBIA MOMEHT MOJIEKYJTBI BOJIBI
-2 -2
(0,61-10 S Ki-m) mensbie, uem monexynsl HF (0,636-10 ’ Ki-m).

Tema: «CTpoeHue U CBOWCTBA KOMIJIEKCHBIX COEIUHEHUI»
1. Kakwne coenuHeHHs MOKHO OTHECTH K KOMITJIEKCHBIM?

2. Tlonb3ysch MONOXKEHUSIMH KOOPAMHAIMOHHON Teopun BepHepa paiite onpeaeneHus
CJICAYIOIIMM MOHATHUSAM: a) KOMIUIEKCOOOpa30oBaTellb, 0) TUraHabl, B) KOOPIUHALIMOHHOE
YHCIIO KOMILIEKCOOOpa3oBartels, I') BHyTPEHHS U BHELIH:A cdepa KOMILIEKCa.

3. Kak OMpPCACIIAAOTCA 3apsaA]] KOMIVICKCHOI'O MOHA U CTCIICHb OKUCJICHUA
KOMHHCKCOO6pa3OBaTCJI}I?

4. Kakas cBs3b MCKAY CTPOCHHUEM aTOMOB 3JICMCHTOB U UX CIIOCOOHOCTBIO K
KOMHHCKCOO6pa3OBaHI/IIO? HpI/IBC,Z[I/ITC MPpUMEPBI TUIITMYHBIX KOMHHCKCOO6pa30BaTeHCﬁ.

5. HpI/IBCIlI/ITC IMPUMCEPbI TUIIUYIHBIX JIMTAHOOB. Kakue JIMraHAbl Ha3bIBAOTCA
MOHOJCHTATHBIMHU U KaKHEC HOJ'II/IILCHTaTHBIMI/I?

6. Kaxoe BiaMsiHHE T0JKHO OKa3bIBaTh HAa 3HAUEHUE KOOPAMHAIMOHHOTO YHCIIA YBETMUEHHUE
panuyca ¥ 3apsja: a) KoMIuiekcooopasoBareds, 0) muranios? KakuM cooTHOIIEHHEM
JBYX CHJI, JEMCTBYIOIUX MEXY HEHTPAIbHBIM aTOMOM U JIMTAHJAMH U MEXIY CAMUMHU
JUTaHJaMH, OIIPEENSIEeTCs KOOPAUHALIMOHHOE YU CIIO?

7. IlpuBenurte npuMepsl KOMIUIEKCHBIX COEAMHEHUN!



1)
2)
3)

10.

11.

12.

13

14.

15.

C KOMIUJIEKCHBIM aHUOHOM,

C KOMIUIEKCHBIM KaTHOHOM,
SIBJISIFOIIIUXCSL HEAJIEKTPOJIUTAMH.
[aiiTe UM Ha3BaHHUE.

I[aﬁTe OHpeI[eJICHI/IC nu HpI/IBCIII/ITC HpI/IMepBI OCHOBHBIX THUIIOB KOMIIJICKCHBIX
COEJIMHEHUI.

VYKaxuTe OCHOBHBIE BUIbI N30MEPUN KOMIUIEKCHBIX COeIMHEHUM. [IpuBenuTe npumepsl.

Kaxk ¢ mo3unuii MeTos1a BaJIeHTHBIX CBSI3€i 00BSICHUTH 00pa30BaHUE CBSA3CH MEXKIY
KOMIUIEKcooOpa3oBaTesieM u uranaaMu? Kakne opOutany neHTpaapHOTO aToMa MOTYT
OJIHOBPEMEHHO Yy4acTBOBATh B 00pa3oBaHuu cBsizeil? YeM 310 onpexaensercs?

Kakyro reomerprueckyro KOH(UTYpaIiio UMEeT KOMIUIEKCHBIA HOH MPH 3HAYCHUU
KOOPJIMHAIIMOHHOT'O YUCIIa KOMILUIEKcooOpa3oBareis 2, 4, 67 Ykaxure
COOTBETCTBYIOIINE THITHI THOPHAU3AIMH OPOUTAIICH.

Kakue koMIIeKCHbIE COeIMHEHHSI HAa3bIBAIOTCS BHEIIHEOPOUTAILHBIMU U
BHYTPHOPOUTATHHBIMU? UeM 00BSICHSACTCS UX pa3inyHast IPOYHOCTDH?

. ITo kakum OKCIICPUMCHTAJIbHBIM JaHHBIM HAXOAAT YMUCJIO HECIIAPCHHBIX 3JICKTPOHOB B

komruiekcax? [IpuBenure npumMepsl.

Kakune koMmiekchl Ha3bIBalOT BLICOKOCHHHOBEIMM M HU3KOCITMHOBBEIMH? Y KaXKHTE
napaMeTpbl, KOTOPBIC ABJIAIOTCA JISI HUX O6H_[I/IMI/I " pa3jInIHbIMU.

Kaxkas teopus nonmyunia Ha3BaHUE TEOPUU KPUCTAUIMUECKOTO 1ojs? YeM oTnnyaercs
oHa ot Metona BC?

16. Yto Takoe OHEPTHUA paClICINICHU A KPUCTAJUIMUCCKHUM I10JICM, OT YE€TO OHA 3aBUCHUT?

17.

18.

Kakue (l)aKTOpr OIMPEACIIAIOT IMOJIOKCHUC JIMTAaHAad B CIICKTPOXHUMHUYICCKOM pH,ZLY?

Kax TKII o0bsicHsIeT 3aKOHOMEPHOCTH U3MEHEHMSI YCTOMYMBOCTH KOMIUIEKCHBIX
COEIMHEHUN?

Ucxons n3 TKII, 00bsICHUTH OKpacKy KOMIUIEKCHBIX COSMHEHHH.

19. Yro siBrIsieTCSI KOMYECTBEHHOW XapaKTEPUCTUKON YCTOHUYMBOCTH KOMIUIEKCHBIX

20.

21.

22.

23.

HOHOB?

KakoBo cooTHoOmIeHNE MCKIAY OGIJ.ICﬁ KOHCTaHTOM HECTOMKOCTH U KOHCTaHTaMHu,
XAPaKTCPUIYIOIIUMU OTACIIBHBIC CTaIUN ITPOUCCCa NUCCOLIMAINN KOMIIJICKCHOTO noHa?

Kakoe BiusiHuE OKa3bIBaeT KOMILJIEKCOOOpa30BaTellb Ha CBA3H B KOOPAMHUPOBAHHBIX
okoJjio Hero Monekynax HpO n NH;3?

HpI/IBC,I[I/ITe IMPUMCEPEI, MMOKa3bIBAIOMIUEC BIIMAHNE KOOPAUHAIIMNA HAa OKHUCIIMTCIIBHO-
BOCCTaHOBHUTEIbHBIC CBOMCTBA KOMHHCKCOO6p3_30BaTe.HSI.



24.

25.

Tema:

10.

11.
12.

13.

14

15.

16.

17.

CocraBbTe KOOpAHHAMOHHBIE (hopMyitbl ciaeayromux coeaunennii: 2NH,CI-PtCly,
K2C204 'CUC204, KC"AUC|3, 2C&(CN)2 'FE(CN)z, (NH4)4F€‘(SO4)2.

Boansrii pactBop nepsoro nzomepa cocrasa Pt(SO,4)(OH)2:4NH; umeer pH=7,a 0,1 M
pacTtBop BTOporo uzomepa - pH = 13,3 npu 25°C. Ilo pe3ynbTaTam OIbiTa COCTaBbTE
KOpAMHAIIMOHHBIE (POPMYITBI 000HMX H30MEPOB.

«Havana XxumMmu4ecKoH TePMOIMHAMMUKI)

Ha kakyto BenmMuuHy OTIIM4aeTCsl '3MEHEHHUE SHTAJIbIIMU OT U3MEHEHUS BHYTPEHHEH
sHeprum cuctembl? B kakux ciaydasx AH=AU u Qv=Qp?

3aBUCHUT JIM U3MEHEHHE SHTAJIBIINUA CUCTEMBI OT TEMIIEpaTyphl?

Kakue cucreMbl Ha3bIBalOT KOHAEHCUpOBaHHBIMU? [louemy 11 HUX OOBIYHO OITYCKarOT
orpaHuYMBaroNIKe yciaoBus V=CONst u p=const?

Kakoii 3aK0H sIBJIsI€TCSI OCHOBHBIM 3aKOHOM TepMoxumMuu? Jlaiite ero popmMyaIupoBKy.
[Tepeuncnure ciieicTBUsA, BhITEKaOUIME U3 3akoHa ['ecca. JlJig Kakux onpeneseHnii OH|
UCIIOJIB3YIOTCSl B TEPMOXMMHUYECKUX pacueTax?

Cornacno npunnuny beptno (1867) xumMuueckue peakiiuu caMOIpPOU3BOIBHO MPOTe-
KAlOT B CTOPOHY BBIJICJICHUS TEIUIOTHI, T.€. B CTOPOHY YMEHbILIECHHS SHTAJIBIINU. SBiseTcs
JIM 3TO MPABUJIO OOILIUM UM OTPAHUYEHHBIM?

Kakoit pyHKIIHEH COCTOSIHUS XapaKTepU3yeTcsl TeHIACHIIUS CHCTEMBI K JIOCTHKEHHIO TaK
Ha3bIBAEMOT'0 BEPOSITHOI'O COCTOSIHUS, KOTOPOMY COOTBETCTBYET MaKCHUMAaJIbHAs
0ecropsII0YHOCTh paclpeleIeHHs] YaCTHIL?

B n3onmpoBaHHOI cucTemMe Bce caMONPOU3BOJIbHBIE MPOIECCH IPOTEKAIOT B CTOPOHY
yBenuueHus Oecriopsiika. Kak uamensiercs npu 3ToM SHTpomnus?

Kak n3meHseTcst SJHTpOINuUs CUCTEMBI 3a CUET MPSIMOM M 00paTHOM peakuuil Ipu CUHTE3e
aMMHuaka?

Kax u3MeHseTcs S3HTpOINUs CUCTEMBI C IOBBIIIEHUEM TEMIIEPATYPBI, B PEAKLUAX CUHTE3a
Y Pa3JIoKEHUs BENIECTB?

Kak Bnusier Ha 3HTponUIO cucTeMbl 00pa3oBaHuE ra3000pa3HbIX TPOAYKTOB?

Kak u3mensieTcst 3HTpoIus: CUCTEMBI IPU UCTIAPEHNUHU, KOH/ICHCAIIUH, YBEIIMUEHUU
naBieHus, (a30BbIX Iepexoaax?

[ToueMy npu 1uIaBIEHUH BEILIECTBA TEMIIEpATypa OCTAETCsI TIOCTOSTHHON HECMOTPS Ha TO,
YTO B 3TO BPEMsI TEIJIOTA K CUCTEME MTOABOIUTCS?

. Kakumu OOIHOBPEMCHHO ,Z[CI>'ICTBYIOHII/IMI/I (I)aKTOpaMI/I OIPCACIIACTCA HAIIPABIICHHOCTD

XUMHUYECKOTO Ipoiiecca?

Kakyto TeHJIeHIIMIO CUCTEMBI BBIPAXKAET: a) SHTANBIIUHHBIN (akTop, 6) SHTPONHUIHBIHI
dakrop? Kakas pyHKIMS COCTOSHUS CUCTEMBI JA€T KOJTMUECTBEHHYIO XapaKTePUCTUKY
OJIHOBPEMEHHOTO BJIMSIHUSI TOTO U Jipyroro ¢akropa? Kakum ypaBHEHHEM 3TO
BBIpa)Kaercs?

Yro Ha3bIBatOT 3Heprueii ['mo6ca? Kakum o0pazom uamMeHeHue 31oii BenuanHbl (AG)
YKa3bIBAa€T Ha TEPMOJMHAMHYECKYIO BO3MOKHOCTh WJIM HEBO3MOKHOCTb
CaMOIIPOU3BOJIBHOTO NpoTekanus npouecca? Kakoe 3Hauenne AG onpeznenser
PaBHOBECHOE COCTOSIHUE CUCTEMBI?

ITpu kakom cootHomernu AH u TAS: a) cucrema HaxXoIUTCA B paBHOBECHH, 0) Xu-
MHUYECKHI MPOLIECC HAITPABJIEH B CTOPOHY SK30TEPMUUYECKON WIIM SHIOTEPMHUYECKON
peakuuu?
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Tema:

Uem 00bsACHAETCS BO3MOKHOCTh 3HIOTEPMUUECKHUX PEAKIMM U TOUYeMy OHa BO3PACTaET C
YBEJIMUEHUEM TeMITepaTyphi?

DOHTaNBIUIHBIM WA SHTPOIIHMIUHBIM (aKTOPOM OIPEIEISICTCS HATPABICHNE XHUMHUECKUX
peaKIuil mpyu OYeHb HU3KUX TeMIiepaTypax”?

[TouyeMy mpu HU3KHUX TeMIIEpaTypax U B KOHJICHCHPOBAHHBIX CUCTEMaX BO3MOXKHOCTh
MIPOTEKaHUs PeaKIMil onpeenseTcs B OCHOBHOM ToiibKko 3HakoM AH? Cornacyercs iu
3TO ¢ IpUHUMIOM bepTio?

Bo3MoxkHO 11 caMOnpOU3BOJIbHOE POTEKaHUE MPSMOM peakiuu, €CIu MPU MOJI0KH -
TebHOM 3HadeHuu AS: a) AH>0, 6) |AH|>|TAS|?

Crangapraas Temiora oopazoBanusi NHz u PH3 paBaa coorBercTBeHHO —46,2 11 +5,0
k/[x/mMone. Kakoii crefyeT cienarh BRIBOJ U3 3TUX JIAHHBIX 00 OTHOCUTEIBHOM YCTONYH-
BoctH Mosiekyn NH; u PH3?

[Tpu cxxuranum rpadura odpazoBaiics okcun yraepona (IV) maccoit 8,86 r. Berancaure
terioTy oopaszoBanusi CO;, u3 anementoB. TemnoBoit apdext peakuuu AH= -79,2 kI x.
Crangapraas Temnora oopaszoBanus MgO (k) u CO; (1) cooTBeTcTBeHHO paBHa — 601,8
n —393,5 xJIx/mounb. Ternora paznoxeraus MgCO3 na MgO u CO, AH=+100,7
k/[x/Monb. Vicnionb3ys 3Tu AaHHbIe, HalauTe TeroTy obpa3zoBanus MgCO; u3
JJICMEHTOB.

«KuHeTHKa M MEXaHU3M XUMHYECKHUX PeaKIuii

Peakuust unet no ypaBuenuto 4NH; +50,=4NO+6H,0. Kak usmeHurcs ckopocTs pe-
aKIIUY, €CIIM YBETTUYUTH JaBJieHue B 2 pa3a’?

Peaknus mexny BemectBamMu A u B Beipakaetcs ypaBHeHneM 2A+B=2C. HauanbHas
KOHIIeHTpaIus BemectBa A pasHa 0,3 Monb/m, a BemjectBa B — 0,5 monb/n. Koncranrta
CKOpOCTH peakiuu paBHa 0,8 n°/monb’Mun ", Paccunraiite HAYaJIbHYI0 CKOPOCTh MPSMOA
PEaKIuu U CKOPOCTh MO UCTEUEHUU HEKOTOPOTO BPEMEHH, KOT/1a KOHIIEHTpaIUs

BeniecTBa A ymensiuaercs Ha 0,1 Moub.

Paznoxxenne N2O Ha MOBEpXHOCTH 30J10Ta MPU BHICOKHUX TeMIIepaTypax MpoTeKaeT Mo
ypaBHeHu0: 2N,0=2N,+0, KoHcTaHnTa ckOpocTH JaHHOH peakluu paBHa 5 10
n/monemuH nipu 1173 K. Hauansaas konuentpanus NyO 3,2 monbs/n. Onpenenure
CKOPOCTh PEaKIIMH ITPH 33IaHHOM TeMITepaType B HaYaJIbHbIIf MOMEHT ¥ B TOT MOMEHT,
Kora paznoxures 25 % NO.

Peakmmst unet o ypasaenuio 2NO+0,=2NO,. HavaasHbIe KOHIICHTPAITUN pearu-
pyronux Bemect 0putH (MOB/11): C(NO)=0,8; C(07) =0,6. Kak u3MeHHUTCS CKOPOCTH
PCaKIH, €CITH KOHIICHTPAIMIO KUCIIOpOoAa YBEIHIUTH 10 0,9 MOJIB/IT, 8 KOHIICHTPAITUIO
okcraa azora g0 1,2 Monn/in?

JlokaxxuTe, 9TO peaKIus B3auMOICHCTBUS MyPaBbUHOTO ajlbJACTH/Ia U TIEPOKCH/IA BO-
Jopojia ¢ 00pa3oBaHWEM MYPaBBLUHON KUCIIOTHI U BOJBI SBIISIETCS PEAKITUEH BTOPOTO
MOpsIZIKa, €CIIA Yepe3 2 4 Moclie Havayia peakius 3apepiimiachk Ha 50 %, a yepes 2 u 40
MUH KOHIICHTpAIUsI MypaBbUHOM KUCIOTHI cTana 0,285 monb/i. Mcxonanbie
kouneHTpanuu HCOH u H,0, onunakoBs! u paBHbI 0,50 MOJIB/I1.
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PaccunTaliTe KOHCTaHTY CKOPOCTH PEAKIIMHU MTEPBOr0 MOPSAKA, YIUTHIBAS, YTO 32 25 MUH
peakuus npoxoauT Ha 25 %, T. . mpopearupoBaia YeTBepTasi 4acTh BEIIECTB.

KoncTaHnTa cKOpoCTH peakuuu IepBOro nopsjika paBHa 2,5:10” ¢ Kakoe komnuuectso
ocTaHeTcsl HernpopearupoBaBuM yepe3 10 u nocie Havana peakuuu? HavanbHas
KOHIIGHTpalus paBHa 1 MOIB/1I.

CKoJbKO BpeMeHU HE00X0UMO Uit MpoxoskaeHus Ha 60 % peakiuu BTOPOro mopska,
€CJIM MpHU TOH ke Temrepatype 3a 20 muH peakuus nporekaeT Ha 30%? HauanbHbie
KOHIIEHTPAIIUU UCXOIHBIX BEUIECTB OJMHAKOBBI U PABHBI 2 MOJIB/I.

Koncranrta ckopoctu HekoTOpoil peakumu npu 273 u 298 K paBHa COOTBETCTBEHHO
1,17 u 6,56 n/monb-MuH. Haitnure TemnepaTypHblii KO3 (OUIIMEHT CKOPOCTU PEAKITUH.

Bo ckonpko pa3 yBeIMUHUTCS CKOPOCTh pacTBOpeHus xene3a B 5 %-noit HC1 npu no-
BBIIIEHUU TeMIepaTypsl Ha 32°, eclii TeMIepaTypHbIi kK03 PUIIMEeHT CKOpOoCTH
pacTBOpeHUs paBeH 2,87

ITpu 393 K peakius 3akaHuuBaetcs 3a 18 MuH. Uepe3 CKOJIbKO BpEMEHH 3Ta peaKiius

3akoHumuTcs npu 453 K, ecnu remneparypHsbiil K03hQUIIMEHT CKOPOCTH PEaKIuu paBeH
3?

Omnpenenure TemreparypHblid KO3()GUIMEHT CKOPOCTH peaKiy, eClIU IPU MOHMKEHUU
TEMIEPATyphbl, Ha 45° peakuus 3aMeuInIach B 25 pas.

KoHcTaHTsl cCKOpoCTH peakiuu neporo nopsaka npu 288 u 325 K cooTBETCTBEHHO
pPaBHBI 21021 0,38 ¢*. Kakossr TeMIEepaTypHbId KOAPPHUIMEHT CKOPOCTH ITON peaKkIuu
Y KOHCTAaHTa CKOPOCTH 3TOM peakuuu npu temneparype 303 K?

[Ipu HekoTOPOI TeMIiepaType KOHCTaHTa PaBHOBECHUSI TEPMUYECKOM JTUCCOLIUAIIUU
N204=2NO,; K=0,26. PaBHoBecnas konuentpauus NO; paBna 0,28 Monb/n. Beruucnure
pPaBHOBECHYIO U NiepBoHavanbHy0 KoHIeHTpauu NoOy4. Kakas maccoBast nons B %
ATOTO BEIECTBA MPOIUCCOIMUPOBATIa K MOMEHTY YCTAaHOBIICHUSI PaBHOBECHS?

[Tpu cunTese pocrena nmeer mecto papaoBecue peakuuu Cl,+CO=COCI,. Onpenenure

UCXOJIHBIC KOHIICHTPAIIUH XJIOPA U OKCHJIA YTIIEPO/ia, €CIM PABHOBECHBIC KOHIICHTPAIMH
pasubl (Moais/i): C(Cly) = 2,5; C(CO)=1,8; C(COCI)=3,2.

17. Xumuueckoe paBaoBecue peakiuu COCl,=CO+Cl, ycraHOBHIOCH TIPU KOHIIEHTPAITHIX

18.

19.
20.

pearupyromux BeriectB (Moiib/): C(COCI,)=10; C(CO)=2; C(Cl,)=4. B paBHOBeCHYIO
cUcTeMy J00aBHIIU XJIOP B KoyindecTBe 4 MoJIb/11. OnpeienuTe HOBbIe PABHOBECHBIC
KOHIIEHTPAIIUU PEarupyroIinX BEMIECTB MOCIE CMEIIECHHS PAaBHOBECHSL.

PaBHOBeCHEBIE KOHIOCHTpAMK BCIICCTB, YHACTBYIOIINX B PCAKIINN

CH3COOH+C;HsOH=CH3COOC;Hs5+H,0 paBubI (Mosb/n): C(kucnorsr) = 0,02;
C(cmupra) = 0,32; C(3dupa) = 0,08; C(Boas1)=0,08. Kakumu cranu paBHOBECHBIC
KOHIICHTPAIIMH MTOCJIC CMEIICHUS PABHOBECHUS BCIICJCTBHE YBEIMUCHHS KOHIICHTPAIIUU
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C,HsOH B 4 paza?

«PacTBOpBI»

Kakwue BemiecTBa Ha3bIBalOT 2JIeKTpoiauTamMu? UeM OTINYaroTCsl UX BOJHBIE PACTBOPHI OT
pPacTBOPOB HEIIEKTPOIUTOB?

Yro Ha3bIBAIOT H30TOHMYECKUM K03 durrenToM i? KakoB ero ¢husnueckuii CMbICIT U
METO/IbI KCIIEPUMEHTAILHOTO omnpeneneHusn? Ot Kakux (pakTopoB 3aBUCIT 3HAYCHUS 17
Kakumu ycinoBusiMu onpeaensieTcsi BO3MOXHOCTD 3JIEKTPOITUTHUYECKON THCCOIUAIlUN
BemiecTBa? Kakas BenrunHa XapakTepu3yeT HOHU3UPYIOIIYIO CIIOCOOHOCTh
pactBoputensa? [lokaxxuTe MexaHu3M paciajia YaCTUI] PACTBOPEHHOT'O BEILIECTBA Ha
HOHBI.

Byzaer nu ogmHakoBo# syeKTpudeckasi MPOBOJIMMOCTb BOJHBIX M CIIMPTOBBIX PACTBOPOB
OJIHOTO U TOTO K€ BELIECTBA IPU OJTHON U TOMU ke KoHueHTpauuu? OO0bscHUTE.

Kakue Benn4unHbI SBISIOTCS KOJIMYECTBEHHON XapaKTEPUCTUKON MpoIecca dJIeKTPOIH-
TUYeCKOU aucconuanuu? Jlaiire ux onpenenenus. Kakyro U3 HUX ¥ moyeMy Ha3bIBAIOT
MOCTOSTHHOW BEJTMYUHOM?

Ha kakue rpynibl yCJIOBHO JIETISIT JIEKTPOIUTHI 110 BEIUYMHE CTETICHH UX JUCCOIMAun?
IIpuBenuTe npUMEpPHI IPEACTABUTENIECH dTUX TPYIIL.

Kak u moyemy BIHsIET Ha CTEIICHb JUCCOIUAINY CIIA00T0 AJICKTPOJINTA BBEACHHUE B €r0
pacTBOp OJJHOMMEHHOTO MOHA U pa30aBjeHue pacTBopa?

[ToueMy KOHCTaHTa PNMEKTPOIUTHUECKON TUCCOIHMAIINU sIBIIsieTCs Oosee y1oOHOM Xa-
PaKTEPUCTUKON 3JIEKTPOJIUTA IO CPABHEHUIO CO CTETIEHBIO TUCCOLMAIHN?

Kak Bnusier Ha pacTBOPUMOCTD BEILIECTBA BBEJECHUE B €r0 HACBIIICHHBI PACTBOP OA-
HOMMEHHOT'0 MoHa?

B kakux cioyyasx mpouCX0JIUT PACTBOPEHHE OCATKOB ¢ 00pa30BaHUEM KOMITJIEKCHBIX
COEINMHEHU?

Beimager v ocaok npu ciaMBaHUU HacklmeHHbIX pacTtBopoB: SrCl, u CaSOy; CaCl, u
SrS047?

B kakoli mocnenoBaTeabHOCTH JTOKHBI BBINIAATh OCAJIKH, €CIIM K pacTBOpam, CO-
JepIKaIuM HOHBL: 1) Ca2+, Baz+, Sr**u 2) CI', I', Br, mocTeneHHO MpuOaBiIsTh: K
nepomy pactBop Na;SOa, a ko Bropomy pactBop AgNO3?

Kakas u3 aByX coseii OoJbIlie pacTBOprUMa M Bo cKoJibko pa3: CaSO4 mim BaSO,, BaCOs
HIn SFCO3, Pb|2 HIn PbClz')

OcraneTcs v mpo3paunbsiM GriIbTpat u3-moxa ocaaka PbCl,, ecinu k Hemy 100aBUTH
pacTBOp MOAUA KAJIHs?

B naceimennom pacteope Pbl, koHtenTpanus noaum noHos pasua 1,3- 10" mons/n.
Haitgure KOHIIEHTpALMIO HOHOB Pb?* B oTOM pactBope.

B naceimennom pactope Mgs(PO,), oobemom 10 11 comepsKUTCs COJIb Maccoit 3 T.
Briuucnute ee pacTBOPUMOCTh M HAAWTE MOJISIPHBIE KOHIIEHTPALUU KaXKJI0T0 MOHA B
3TOM pacTBOpE.

Uem onpenensercs CTENeHb CMELIEHUS paBHOBECHS IUCCOIMAIIMY BOABI IPU PACTBO-
PEHUU B HEU COJIH, CITOCOOHOM K THAPOIH3Y?

Bcerna 1 HEHTpaabHOCTH PACTBOPA COJIM YKA3bIBAE€T HA OTCYTCTBUE THAPOIIH3a?
OO®bscHure.
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Tema:

Jnst pacTBOpOB Kakux cojel pH nMmeeT Takoe ke 3HaueHue, Kak 1 Boabl? [Tokaxure
sto Ha mpumMepe NaCl u CH;COONHy,.

Kakue u3 coseil He noBeprarTcs ruIpou3y, U €ClIy MOABEPratoTCs, TO 110 KAKOMY
THUITY. K,S0,4, Na,Se, BaS, RbNOg, ZnCh, KzSOg, KC'Og, HCOOK, NaClO4, KBrO?
Jnst xakoit conu pH pactBopa 6yzaer umers 6onbiiee 3Hauenune: NaNO3 i NaNOo,
CH3COOK umn CH3COONH,, KCIO unu KCIO3?

JlaiiTe CpaBHUTENBHYIO XapaKTEPUCTUKY CYIb(ATOB, CyIb(OUTOB U CYJIb(HIOB I11e-
JIOYHBIX METAJUIOB MO UX CIIOCOOHOCTH K THAPOIIU3Y.

Kakue nBe paBHOBECHBIE CUCTEMBI B paCTBOPAaX KUCIBIX COJIEH OMPENEAIOT JUIsl HUX
3Hauenue pH? Yto sBiisieTcst MpUYUHOMN IIeT09HOM cpebl st pactBopoB NaHCO; u
kucnoii st pactBopoB NaHSO3?

Jlig Kakux coJied TUJIPOIN3 IPOXOAUT CTyneHaMu? YeM onpeensercs uX YUcio U Kak
U3MEHSETCS UHTEHCUBHOCTh THPOJIN3a OT IEPBOM CTYNEHH K MOCIeIHEN?

[Touemy manuHoOBas okpacka (eHondTaaerHa B pacTBOpE aleTaTa HaTpUsi CTAHOBUTCSA
0oJiee UHTEHCUBHOM MPU HArPEBaHUM PACTBOPA U CHOBA OJIEIHEET MPHU €ro OXJIKICHUH?
OObscHUTE TPUYUHY U3MEHEHUS CTENICHH TUAPOIIN3a COJIeH MpU HAarpEeBaHUU UX pac-
TBOPOB, OCHOBBIBAsICh Ha 3aBUCUMOCTHU JUCCOLMAIIUU BOABI OT TEMIIEPATYPBHI.

UTo Ha3bIBAIOT KOHCTAHTOM rusiposinia Ke. 3aBUCHUT JIU 3Ta BEJIMYMHA OT: IPUPOJIBI COJIH,
KOHIICHTPALlMN pacTBOpa, TeMnepaTtypsl? Yem onpenensiercs: O0IblIee Wik MEHbIIee
3HaueHue Ke 11 pa3nuyuHbIX cojeit?

«OKHCINTEIbHO-BOCCTAHOBHUTEIbHBIE PC€AKIUH U IJTCKTPOXHUMHUYECCKHUE MTPOUECCHD>

ITokaxkxute YCJIOBHOCTb TCPMUHOB «IIPUHUMACT» U «OTHACT» DJICKTPOHBI ITPU OIIPCIC-
JICHUHU CI)YHKI_II/Iﬁ OKHCJIHUTCIIA 1 BOCCTAHOBUTCIIA. Hoquy TaKas YCIIOBHOCTb BO3MOJKHa?

YTo HaA3BIBAIOT COprDKGHHOfI OKHCIIMTEIbHO-BOCCTAHOBUTEIILHOM napoﬁ " CKOJBKO UX
AOJIKHO Y4aCTBOBAThH B OKHCIUTEIbHO-BOCCTAaHOBUTEILHOM peaKHI/II/I? quy
COOTBCTCTBYCT KaXKAasl U3 HUX?

Yto Ha3BIBaIOT OKHCIUTEILHO-BOCCTAHOBUTEILHBIMU KOB(I)(I)I/ILII/IeHTaMI/I? Kakue MCTO/bI
CYIICCTBYIOT IJIA UX OHpe,[[CJ'ICHI/I}I? ITokaxkute CYIITHOCTB KAXKI0TO U 06T>$ICHI/ITC, B
KaKux CliydasdX U Mo4YeMy OJWH U3 HUX MPCANOUYTUTCIIBHCE APYTroro.

MeHSI0TCSl MM OCTaIOTCS TOCTOSIHHBIMU 3apsiJl U aTOMHBIA COCTaB MOHOB, YYaCTBYIOIIUX
B OKHUCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX peakiusax? Bo3MoKHO U mpeBpallieHne NpocToro
MOHA B OKCOAHMOH WJIM 0OpaTHBIN mporecc?

Ecnu kucnora, B3siTast B U30BITKE, Y9aCTBYET B PEAKIIUU KaK OKUCIUTEINb WIH BOCCTa-
HOBUTEIb, TO COBMAJIAET JIU sl Hee K0d(DPUIIMEHT B MOJIEKYIIPHOM YpaBHEHUU
PEaKINK C OKHCIUTEIFHO-BOCCTAHOBUTENbHBIM? Pa30epute 3TH ciiydau Ha mpuMepax
B3aUMOJICHCTBUS: MEIU C Pa30aBICHHON a30THOM KUCIIOTOM, COJSTHON KHUCIIOTHI C
}II/IXpOMaTOM Kausl.

OO0BsICHUTE TPUYUHY PE3KOTO PA3INYHUs OKUCITUTEIHHO-BOCCTAHOBUTEIIBHBIX CBOMCTB
nByx MetaiioB 1 rpynmsl [IC, Haxogsumxcst B 5-M nepuoe.
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Hanummre ypaBHeHus noiaypeakuuii 1 HOHHO-MOJIEKYJISpHbIE YpaBHEHUS, KOTOPBIMU
MOTYT OBITh BBIPa)KEHBI MTPOILIECCHl OKUCIIEHUS U BOCCTAHOBJICHUS B BOJHBIX PACTBOpPaX,
UIYIIUX 10 CIEAYIOIINM CXeMaM:

KC10 + KJ + H,SO4—
KBiO3+ HC1 — BIiCls+
KC103+ KNO; —»KCI + ...
KCIO + KJ + H,0— KC1 +

Ilokaxkxute BIUSHHIE CpCabl Ha MPOTCKAHNUEC OKUCIIUTCIBHO-BOCCTAHOBUTCIIbHBIX pealcunﬁ
Ha OpUMCPC U3MCHCHUA OKHCIIMTEILHON €MKOCTH [epMaHraHar - MoHa.

Kakumu KucjioTaMu MOXKHO TIOJIb30BATHCS JJIsI CO3AHUS CPEJIBI PU TIPOBEACHUH
Red-Ox peakmuii? [Touemy ¢ 3TOM 1E/IbI0 IPUMEHSIIOT OOBIYHO Pa30aBICHHYIO CEPHYIO
KHUCIIOTY?

CriocoOCTByeT U KHCTasi Cpeia: a) OKUCICHUIO KAaTHOHOB 10 OKCOAHUOHOB; 0) OKHUC-
JUTEIHHOMY JEHCTBUIO OKCOAHHOHOB?

Dnekmpoonvle NOMEHUUANbL U HANPABIEHUE OKUCTUMETbHO-60CCHAHOGUM ETTbHBIX
peakuyuu

Kakue OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC CUCTEMBI HAa3bIBAIOT IETEPO- K TOMOI'CH-
HI)IMI/I? LITO ABIISICTCA HpI/I‘-II/IHOf/'I BO3HHUKHOBCHHA CKaUKa ITIOTCHI[MAJIa B CUCTEMAX
niepBoro tumna? Y 1aeTcs JIM SKCIIEPUMEHTAIBHO ONPEICITUTh €ro a0COMOTHOE 3HAUCHHE,
OTHOCHTEJIbHOE 3HaueHue?

qu JOJIPKHBI OTJINYAThHCA )prr oT I[pyra JIBC OKHUCIIUTCIIBHO-BOCCTAHOBUTCIIbHBIC
CHUCTEMBI JIA TOI'O, T~ITO6I:;I X MOXHO 6I)IJ'IO HCITIOJIBb30BaTh HpI/I COCTaBJICHUHU
raJbBaHUYECKOTO dJIEMEHTA?

Kaxkyro nndopmariuio coaepxut 3JeKTPOXUMHUECKHUH PsIJT CTAHJAPTHBIX JIEKTPOIHBIX
MOTEHIIMATIOB O CpaBHUTENHHOUM akTUBHOCTH BD 1 O® mertamnor? [louemy oH gaet Bo3-
MOHOCTB O1eHUTh DJ[C raqpBaHHYECKUX 2JIEMEHTOB, COCTABIICHHBIX U3 JIFOOBIX Tap
METaJLIOB?

[Toyemy BOIOPOIHBIN STEKTPOJI B MAPE C MEAHBIM TOJTYIJIEMEHTOM SIBIIIETCS aHOJIOM, a B
rnape ¢ HUHKOM - KaTo1oM?

W3 gersipex metamioB Ag, Cu, AU u Sn BeIOEpHTE T€ Mapbl, KOTOPHIE TAIOT HA-
MeHBIIYI0 1 Hanbonbiyo 3/IC cocTaBIeHHOIO U3 HUX ralbBAaHUYECKOTO dJIEMEHTA.

[To xakoit popMyIie MOKHO HANTH SJIEKTPOAHBINA MOTEHITMAT METAJIJIa TIPH JIFOOBIX
TEMIIEpaType U KOHILIEHTPALlUH PACTBOPA €r0 COJH, €CIIN JUIsl HETO U3BECTHO 3HAUEHHUE
¢°? [Ipu xkakux ycroBusix @=¢°?

Kakue nzmeHeHns: KOHIIEHTpAI[Mi PacCTBOPOB COJIEN Ha 3JIEKTPOIC-OKUCIUTENE U
3JIEKTPOJI€-BOCCTAHOBUTEIIE MPUBOST K YBEIMUECHUIO U YMEeHbIIeHUI0 DJIC?
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[Touemy B KauecTBe OKUCIUTENS Uconb3yercs XxpoM \VI\ B cocraBe noHa Cr,0/%, aHe B
2-

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

JouHOM cpene?

Inexkmponu3s. Koppozus memannos

Kakwue anexTpoxumuueckue mpoiecchl MPOTEKal0T Ha AJIEKTPOIax MPH JIEKTPOIIU3E
paciiaBoB 3JiekTponauToB? [IpuBenute npumepsl.

N3 xakux mporieccoB ciaraeTcst o0mas peakiusi SJEKTPOXUMHUIESCKOTO Pa3I0KESHUS
BerecTna’?

21. Yem oTauyaercs SJICKTPOJIN3 BOAHBIX PACTBOPOB 3JICKTPOJIMTOB OT 3JICKTPOJIM3a UX

22

23.

24.

25.

26.

217.

28.

paCHHaBOB? Kaxwue nonsl u MOJICKYJIbI, HAXOAAMUCCA B BOAHBIX PACTBOPAX coJiei MOTr'yT
BOCCTaHABJIMBATHCA HAa KAaTOAC U OKUCJIATHCA Ha aHOI[C? Hanumure YpaBHCHU
COOTBCTCTBYIOIHUX peaKI.[PIfI.

. HpI/I KaKuX yCJIIOBUAX U U3 KaKUX COJ'ICfI, BO3MOJXHO, IIOJIYUYUTH C ITIOMOIIBIO 3JICKTPOJIN3a

OJJHOBPCMCHHO IICJIOYb U KI/ICJ'IOTY?

Haiite hopmynupoBky 3akoHOB Dapajes U UX MaTeMaTUYeCKue BeIpaxenus. Yto Ha-
3piBatoT unciom Papanes F? Uemy paBHa 3Ta BeJIMYKMHA B KyJIOHaX U amIep-dyacax?

Bcerna nu macca BbIIETMBILIETOCS HA 3JIEKTPOJIE BEIIECTBA COOTBETCTBYET KOJIMYECTBY
MPOLLIEIIIET0 Yepe3 dIEKTPOJIUT dIeKTpudecTBa? SIBISIETCS JIM 3TO HAPYIIEHUEM 3aKOHOB
dapanes? YTo Ha3bIBAIOT BHIXOIO0M 110 TOKY \BT\?

[Tpu snexrponuse pactBopoB AGNOs3, CuSO4, BiCls, Haxoasmuxcst B mociea0BaTeIbHO
COEZIMHEHHBIX 3JIEKTPOJIN3epax, BhIIEINIOCH 5,41 cepebpa. Haiinure maccy
BBIJICJIUBLIMXCS TIPH 3TOM MEJIU ¥ BUCMYTA.

OanHAKOBO I OTHOUIEHHE K KOPPO3UH TEXHUUYECKOTO M XMMUYECKH YUCTOrO MeTalia?
YeM BbI3bIBaCTCSA KOPPO3Usl OOBIYHOMN cTamu?

CoBmnagaer a1 cpaBHUTENbHAS OIIEHKA CTIOCOOHOCTH K KOPPO3UU Kelle3a U aIFOMUHUS TI0
3HAUEHUIO UX CTAaHAAPTHBIX AJIEKTPOIHBIX TTOTEHIIHAIOB U 10 UX MOBEACHUIO B KOHTAKTE
¢ BOJOIt?

Kakue CYHIICCTBYIOT CITIOCOOBI 3allUThl MCTAIJIOB OT KOppO3I/II/I? KpaTKO H3JI0XKUTEC
CYIITHOCTb KaXXKAO0T'O U3 HUX.

Ipumepnutit Komniaexkm 3a0anuil 011 KOHMPOIAbHBIX PAdOm
Tema: «OcHOBHBbIE MOHSITUS U 3aKOHBI XUMUHU. OCHOBHBbIE KJIACCHI HEOPTAHUYECKHX
COeIMHEeHUI»
Bapuant Nel

Omnpenenute SKBUBAICHTHI 3JIEMEHTOB B UX okcuaax: Rb,O, MgO, Cr,03, SOs.



2. It HekoToporo Metaiia coeauusercs ¢ 8,89t 6poma u ¢ 1,78r ceprl. Haitnure sxBHBa-
JICHTHBIE Macchl OpoMa u Me, 3Hasi, 9TO IKBUBaJIEHTHAs Macca cepbl 16,0r/Mob.

3. Hanumure ypaBHeHHs peakiuii, COOTBETCTBYIOIIUX CIEAYIOIIEH CXeMe:
SiO+C Ca HCI 02 Ca3(P0O4)2
Caz(PO4), 1200°C A t°C B c D E
4. Hanummre rpadudeckue GopmyIbl coenuHeHni U naiite ux Hazanus: HyOz, SnO,,

H3POy4, Hy5203, (CUOH)zCOg, NaH,AsO,.

5. Kakoif 0GbeM KICIOpoa ciieayeT 106aButh Kk 1m° Bozayxa (21% O,), 4roGbl copepka-
HHE B HEM KHUCJIOPO/Ia MTOBBICKIIOCH 110 25%.

6. Omnpenenure GopMyTy OJHOTO U3 KPUCTAJUIOTUIPATOB Cynb(aTa HATPHS, €CIIHM €ro Macca
IIPU [10JIHOM 00€3BOKMBAaHUM yMEHbINIach Ha 47%.

7. Hanummte hopmyIisl cosield, COOTBETCTBYIOIIUX CIICAYIOLIMM JBOHHBIM oKkcuaam: PbyOs
u Pb30O,4. HazoBure ux.

Bapuant Ne2
1. Omnpepennte SKBUBAJIEHTHBIC MacChl coeauuenuii: Fe;03, KH,PO4, Cr(OH)3, H,SiOs.
2. Omnpenenure Maccy cepbl, 00pa3yrolIeiics mpu B3auMOACHCTBUH CEPOBOAOPOIA KOTHUYE-

cTBOM BenecTBa skBuBajeHTa 0,01Moib ¢ n36b61TKOM KoHIIeHTpupoBaHHONH HNO3
3. Hanmmnre ypaBHeHUS peaknii, COOTBETCTBYIOIIMX CIEAYIOIIEH CXEME:
F82(804)3 —p Xy —P FeCl, — P Xo —P FesOy 4—X3—P Fez(SO4)3

4. CocrtaBbTe QopMmysbl (3MIHpUYECcKUe rpapruuecKkre) BCeX BOZMOXKHBIX cosel 00pa3o-
BAaHHBIX THJIPOKCUIOM MAarHus U XpOMOBOM KHCIIOTOM. JlaiiTe HA3BaHMS COJISIM.

S. K 50mn cmecu B 2-x okcuzax yriepoja qooasmwin 100Mi1 kuciaopoa v nogoxriu. B
pe3ynbTaTe peakiuu oot 00beM razoB ymeHsImics Ha 10%. Bece 00beMbl Ta30B U3MEPSUTHCH
IIPU OJAMHAKOBBIX yclIoBUsAX. OmnpenenuTe 00beMHBIN COCTaB UCXOIHBIN cMecH.

6. [Tpu TepmuueckoMm pasznoxxeHun okcuaa mapranua (IV), B3sroro maccoit 0,435r, Bbize-
JIUJICSL KUCTIOPO ¥ 00pa3oBajics Ipyroi okcua maprania maccoit 0,382r. Kakosa ¢popmyna
3TOro okcumaa’?

7. UTto Ha3bIBalOT HKBUBAJICHTOM BellecTBa? [Ipu kakoM yclioBUY SKBUBAJIEHT UACHTHYEH
caMoOM yacTulle BerlecTna’?

Tema: «Crtpoenne aroma. Ilepuonnyecknii 3aK0H U NEPHOIMYECKAA CHCTEMa XHMH -
yeckux djiemenToB JI.A. MeHnaeaeeBa»

Bapuant Nel

1. Yrto HaA3BIBAIOT MPUHOUIIOM HCOMPECACICHHOCTHU U COOTHOIICHUECM HCONIPCACICHHOCTHU.



2. s ckoapkux AO cymma N+1=8? EcTh 11 Takue OpOUTAIH Y SJIEMEHTOB IIEPHUOIUIECKOMN
cucTeMbI? ATOMBI, KAKHX JJIEMEHTOB UMEIOT HauOOJIbIlIee 3HAUeHHE CyMMBI N+|?

3. Harnumure snexrponHo-rpadudeckue popmyinsl: Cr, CI+°, Te?, Th.

4, Harnumure snexTponHbie (OpMYIIbI e1e HEOTKPBITHIX 351eMeHTOB Nel08, Nel13 u yka-
JKUTE, KAKOE MECTO OHM 3aiiMyT B IEPUOAUUYECKON crCcTEME.

5. CKOpOCTh ABMIKEHUS AJICKTPOHA 10 TIEPBOM O0POBCKOi opOouTe paBHa 2187 km/c. Ecnu
MOTPENIHOCTh B ONPEEICHUN CKOPOCTH paBHa 1 KM/c, TO KaKoil OyJeT Mpu 3TOM HOTPEIIHOCTD B
omnpezeneHuu KoopauHatel? CpaBHUTE €€ CO 3HAYCHHEM pajnyca OpOUTHI.

6. Tlosicuute IIPUYHUHY pa3jindus B BEJIMYHMHAaX MOHHBIX PAANYCOB IJIA N303JICKTPOHHBIX
nonos; 1,33(F); 1,36(0%); 0,98(Na*); 0,74(Mg®"); 0,57(AI*")

7. OOBsacHUTE 0000 HU3KYIO YCTOWYMBOCTh COEIMHEHUN P-3JIEMEHTOB 6-1Iepro/ia B BbIC-
et C.O.

Bapuant Ne2
1. [IpuMeHUMO 11 OHATHE TPACKTOPUH JIBUKEHUS K MUKpouacTuiam? Yem ato onpenens-

€TCS U KaKoe IIOHATHE €0 3aMEHSCT?

2. YKaKuTe 3HAYCHUE KBAHTOBBIX YHCE JIJISl BHEIIHUX JICKTPOHOB B aTOMaX JJICMEHTOB C
MopsIIKOBBIM HOMepoMm 11, 14, 20, 23, 33.

3. Hanumwmre snextponno-rpaduyeckue Gpopmyssr: Pd, Zr? s2,

4. Ha ocHOBaHMM yueHHs O CTPOEHUH aTOMa O0bSICHUTE, IOYEMY SHEPreTUYECKH S-
HOIyPOBEHB BKIIFOYACT OJIHY OpPOHTAIb, P-TIOAYPOBEHB - TPH, (-0 ypOBEHb - MATH U f-
MOJYPOBEHB - CEMb. YKaXXUTE MAaX YUCIIO 3JIEKTPOHOB Ha 3TUX MOJAYPOBHSX.

5. Uemy paBHa 1eOpoiifieBcKast TMHA BOJTHBI DJIEKTPOHA, ABMXKYIIETOCS CO CKOPOCTHIO: a)
6-10° m/c; 0) 2187 km/c?

6. DHeprust HOHU3ALKK MPH NOCIIEA0BATEILHOM OTPHIBE 3JEKTPOHA OT aToMoB M( cocras-
astiet: E1=733, Ex=1447 u E3=7718 x/I)x/mMoinb. Uem 00BsICHUTB pe3koe Bo3pacTanue Ez?

7. Kakyto cTpykTypy A0mKeH uMeTh BocbMoi niepuoa? [ToBTOpsET i OH MOIHOCTHIO
ceapMoi mepuoa?

Tema: «XumMnueckasi CBA3b»
Bapuant Nel

1. UeM 00BSICHUTE HEBO3MOKHOCTE 00pazoBanusa 100% MOHHON CBA3H U YEMY IIPUMEPHO
Yy
paBHa O0JId KOBaAJICHTHOCTHU B HanOoJiee NOHHBIX 6I/IHapHI)IX COC}II/IHGHI/IHX?

2. Y cTaHOBHTE TPOCTPAHCTBEHHYIO CTPYKTYPY CIICIYIOIIMX MOJICKYJI U HOHOB, OIIPEICITUB
opOuTa M MeHTpabHOTO atoma B ux Tum ruopuausamun: NF3, NO;', PHs, PO43‘.



3. Kak 10/mKkHBI MEHSTHCS 3HaYeHHE MOMEHTOB ITUIIOJIeH MoJieky B psaay: a) CIF-BrF-1F; 6)
NH3-PH3-ASH3?

4, [Tonsipu3yemMocTh Kakoro u3 HOHOB Ooutbiie: F nmum Br, S unu Tez', Cl' wm I"? O6bsc-
HUTE MPUIHHY.

5. Trn. s NaF=997°C, MgF,=1398°C, AlF3;=1040°C, SiF4=-90°C, PF5=-94°C, SF¢=-56°C.
OOBsACHUTH HAOIIOAaEMYIO 3aBUCUMOCTh. OOBICHUTE pe3koe pasiauuune Tt AlF; u SiFy
CUHMTAs, YTO MOJIIPHOCTH CBA3H paBHOMEpHO yMmeHbinaercs oT NaF k SFe.

6. YeM 00BICHATE 3HAUUTENLHO Oosiee Beicokre T1ur. U TK. BOABI U INIABUKOBOU KHUCIOTHI
110 CPaBHEHHIO C TEMH, KOTOPHIE TOJKHBI COOTBETCTBOBATh MX MOJISIPHBIM Maccam?

7. DNEeKTpUUECKUA MOMEHT AUMOJS MOJeKynbsl HyS paBen

0,31-10'29KJ1-M, a HZSe-O,08-O'29KJ1-M. Omnpenenure, Kak OTHOCSATCS JUTMHBI TUTIOJICH 00enX
MOJICKYI.

Bapuant Ne2

1. [ToueMy npu HaJIMYMK OJHOM CBS3M MEXAY aTOMaMHU OHA MOKET OBITh TOJIBKO O-
cBs3pt0? [lpu Kakux ycnmoBusix oOpasyercs T- ¥ O-CBs3H?

2. Ckounbko cBsi3eit y aroma cepbl B Mojiekyiie SO,Cly, y yriepoaa B mosekyiae COCl,; kak
3TO COTJIACYETCs C TUIIOM THOpUIN3auu?

3. Kakas mosnexyna MmoxeT cymectBoBath u nmouemy? ClFz, FCls, Brls, 1Brs.

4, Kak u3mensiercs monspusyroliee 1eiHCTBUE HOHOB S-3JIEMEHTOB BTOPOH Tpymmbl oT Mg k
Ba 1 moueMy 3T0 NPUBOAUT K MOBBIIIEHUIO TEPMUUIECKON YCTOMYMBOCTH MX KapOOHATOB B TOM
JK€ TIOCIIEI0BATEIBbHOCTH?

5. Tk. HF=293K, HCI=188K, HBr=206K, HI=238K. O6bsicHiTE TPHYUHBI H3MECHEHHSI STOM
BEJINYHUHBEL.

6. Kakoe coennnenue 6osee repmuuecku ycroitunso? PhCO; unu CaCOs; PhCly nm
PbBI’4.
7. PaccuuTaiite 3¢ pextuBnblif panuyc nona Na B kpucramie NaF, ecnmu koHCTaHTa perier-

KU €ro paBHa 2,31-10™ u, panuyc uoHa F~ paBen 1,33-107%% w.

Tema: «Havana xumudeckoi TepmoanHaMuKku. KuHeTuka u MexaHu3M XUMHYECKHX
peaxuuin»

Bapuant Nel
1. JluxpoMaT aMMOHWUS ITPH HATPEBAHNUH PaA3JIaraeTcs Mo peaklvu:
(NH3)2Cr,07(1)=N21(1) + 4H,0O(r) +Cr,03(t) AH® X p =-503 x/Ix

CKOJIBKO 3HEPIMH BBLACIUIOCH IIPU PA3JI0KEHUH HEKOTOPOU MOPLUHU AUXPOMAaTa aMMO-
HUS, €CJIM Macca TBEPAOro ocTtaTtka Ha 10r MeHbIIe Macchl HCXOIHOTO BEIIECTBA.



2. OHnranbenus oopazoBanus H,O,(T) U3 mpocTeix BemecTB paBHa - 136,1 kJ[>x/Momb, 3H-
TaJIbIUS TUCCOIMAIIMU Ta3000pa3HbIX BOJIOPOJIa U KUCIOPOAa COOTBETCTBEHHO paBHbI 432, 490
k/[/Monb. Berauciure suepruro cszu O-H B mepokcuae Bogopoia, MPUHSB YHEPTHIO CBsizu O-
O paBHoii - 138,07 xI>x/MOb.

3. Omnpenemure AH9s 1 AU cucrembr: 4NH3(r) + 302(r) = 2N2(r) + 6H,0(k)

4, [Tpu Temmneparype 100°C ckopocTh OAHOM peakuu B 2 pa3za 00JIbIlle CKOPOCTH BTOPOH.
TemmneparypHbiii K03()(PUIIMEHT CKOPOCTH MEPBO PeaKLMK PaBeH - 2, BTopou - 4. [Ipu kakoi
TEMIIepaType CKOPOCTH 00CUX pEaKIfii BEIPAaBHUBAIOTCS?

5. Kak u3MeHuTCs 1aBjecHUE B CHCTEME MepBOHaYaibHO coaepikamieit HBr u O,, eciu k Mo-
MeHTy HacTyruieHus pasHosecusi: 4HBIr(T) + Oy(t) = 2H0(r) + 2Bry(r)  mpopearuposaiio 10%
WCXOJHOTO KOJIMYECTBA KUCIOPOa, a paBHOBECHbIe KoHIeHTpauu [HBr]=0,6 Mmomns/i;
[0,]=0,36 momb/n?

6. Bo CKOJIBKO pa3 CleyeT yBeJIHYHTh KOHIIEHTPAIUIO BelecTa B, B cucreme:
2A;( 1) + By(r) = 2A,B(1)

UtoOb!l Ipy yMEHBIIIEHUU KOHIIEHTpAIMK BelecTBa Ay B 4 paza CKOPOCTh IPSIMOM peak-
MU HE U3MEHUIIACH?

7. s nexkotopoit peakuuu AG°>0. Kakue u3 npuBeieHHbIX YTBEPKIACHUN TPABUIIbHBI:

a) K >1; 6) k<l; B) B paBHOBECHOI cMecHu IpeodIaaatoT NPOLYKThl PEAKIUH; I') B
PaBHOBECHOW cMecH MpeodIIaaloT UCXOIHbIE BelecTBa?

Bapuant Ne2

1. [Tpu BoccTanoBnennu 80r okcuaa xene3a(3) amroMuaneM Beiienutcs 426,3 kJx Tera.
[Tpu cropanuu 5,4 r MeTaUIMYECKOTO aOMUHUA BbiienuTcs 167,3 k/x tenna. Ha ocHoBanun
3TUX JaHHBIX, UCIOJIB3Ys 3aKOH ['ecca, BbIUMCIUTE dHEepreTuueckuil apdext npu odpasoBanuu 1
MOJIb OKcHa xemne3a(3).

2. AH®,5, MgO(k) 1 CO»(r) cootBercTBeHHO paBHa- 601,8 u -393,5 x/x/Monb. TemnnoTa
paznoxenus MgCoz xa MgO u CO, IH=100,7 xJI>x/Mob. Vicrionb3ys 3TH JaHHBIC, HAMINTE
terioTy oopaszoBanus MgCO; U3 3J1eMEeHTOB.

4. Boruncnuth TemnepaTypHbiii KOAGGUIUEHT CKOPOCTH PEAKIUH, €CTIM KOHCTaHTa CKOpO-
cru ee pu 100°C cocrasisier 6:107, a mpu 150°C -7,2:1072

S. Jlyis Toro uyToObl yBenUuuTh B 216 1 256 pa3 ckopocTh peakuuu cuTe3a NHs, Bo ckoiib-
KO pa3 HaJ0 MOBBICUTH B IIEPBOM cilydae KoHUeHTpanuto Hy, a Bo BropoMm nasnenue? Kak
M3MEHUTCSI CKOPOCTh PEAKIMK NPY YBEIUYECHUH JaBiieHns B10 pas3?

6. Cucrema C(rpadur) +CO,(1) = 2CO(r) AH® =172,5 xJIx

Haxoautcs B paBHOBecuH. YKa3aTh: a) Kak U3MeHUTCs coaepxkanue CO B cucreme npu
MOBBIICHUH T ¥ TpU HEM3MEHHOM JaBiieHuu? C yBeTU4YeHUEM JaBJIeHUs IPU HEU3MEH-
HOU Temneparype? 6) 3MeHUTCs T K p IPU MOBBIIICHUH OOIIIETO TaBJIICHUS K HEU3-



menHo# t? [1pu yBenuuenuu t? [Ipu BBenenun B cuctemy karanuzatopa? OTBeT 000CHO-
BaTh.

7. Xumudeckoe paBHoBecue peaknuu A(r) + B(r) = C(r) + (1)

Y CTaHOBUTH MPH CIEIYIONIUX KOHIIEHTparusaX: (A) = 6moub/i, (B) = 2mons/i, (C) =
4moup/i, (J1) = 3moub/i1. B paBHOBECHYIO cucTemMy 100aBuin 4 MoJib/i1 BemectBa B. Boi-
YHCIIUTh HOBBIC PAaBHOBECHBIC KOHIICHTPAIMH BEIICCTB.

Tema: «PacTrBopbI»
BapuanT Nel

1. PactBop conepxkut 0,1mons CaCl, u 0,1mom6 AICI3 B 251 pactBopa. KakoBa mosnsipHas
koHientpaius nona Cl” B pacrBope?

2. pH 1-10 H pactBopa c11aGoro 0 HOKHCIOTHOTO OCHOBAHHS paBeH 9. BEIUHCIHATE KOH-
CTaHTY JMCCOLHMAIIUN OCHOBAHHS.

3. VYKka3arb, He IPOU3BO/S BBIUMCICHUN, B KAKOM U3 PACTBOPOB JBYX COJIEM paBHOW KOH-
nertpanuu pH 6onpmie i MeHbine. OTBET 000CHYITE UCXO U3 3aKOHOMEPHOCTH H3MEHEHUS
KHCIIOTHO-OCHOBHBIX CBOMCTB 2nekTposuToB: KoSe n Ky Te; NasPO4 u NagHPO,.

4, Haitaure crenens ruaponausa cojie v 3HadeHne pH 11 ux pacTBOpOB KOHUECHTPALIMU
0.1mous/n: NH4Br, KCIO, HCOONa.

5. ITPAQ,Cr,07 , ipu 25°C paBHO 2:107. Brimagaer nu ocanox AgoCr,07 mpu cMemmBaHuu
paBHbIX 00BeMOB 0,051 pactBopoB AGNO3 1 K,Cr,07? Ctenenb qucconuanuy 3THX
NIEKTPOJINTOB paBHA 90%.

6. Borancuts a u (H+) B 0,3M pactBope ykeycroit kucnotsl (K=1,8-10"). Kakue 3HaueHus
OPUMYT 3TH BEJIMYHMHBI 1Tocie Jo0aBieHus K 11 pacrBopa kucnotsl 0,2mons CH3COONa?
Koaddunuent akrusroctu nonos f(CH3;COO") =0,7.

7. Cpasuutb pacrBopumocts PCI, u Pbl,, Be(OH), u Ca(OH),. OtBet 060CcHYyiiTEe HCXOIS
U3 TOJIAPU3AIHOHHBIX MPEICTABICHHIA.

Bapuant Ne2

1. PactBop comepkut 0,1moisb - sxBuBanenToB (NH4)3PO4 B 200Mi1 pactBopa. Kakosa mo-
nspHas koHenTparus nonos NH;" B pactBope?

2. Beruucnure pH 0,001H pacTBOpa CepHON KHCIIOTHI.

3. VYka3arb, He IPOU3BO/S BBIUNCICHUN, B KAKOM U3 PACTBOPOB JBYX COJIEM paBHOW KOH-
neHTpauuu pH 6omnpiie nunn Mmenbie. OTBeT 000CHYHTE UCXO/sI U3 3aKOHOMEPHOCTH M3MEHEHUS
KHCJIOTHO-OCHOBHBIX CBOMCTB 3s1ekTpoautoB: NaHCO3; u Na,ClO3; NaClos 1 NaClO.

4, Kakue BenmnuuHbI ABJISIOTCS KOJTUYECTBEHHON XapaKTEPUCTUKOM MPOIECCa AIEKTPOIIHU -
THYecko qucconuanuu? Jlaite ux onpeaenenue. Kakyro u3 HUX U moYyeMy Ha3bIBAIOT
MIOCTOSIHHOW BEJTMYUHOM?



5. Haiinure crenens ruaponu3a NalOs u NalO B pactBopax konnentparuu 0,1 moins/n. U3
HOJ'IyT-IeHHbIX JTAHHBIX CIICJIaI\/JITe BBIBO/JI O CpaBHHTeHLHOﬁ CHJIC KHCJIOT, 06pa30BaBIHI/IX OTH COJIN.

Kn(HIO3)=1.6-10" ; Kn(HIO)=2.3-10""%.

6. Brmanaer mu BaSO,4 npu noGaBiennu pacTBopa cepHoOi KUCI0Thl 00beMoM 100mi mpu
koHieHnTpaiuu 0,2Moib/11. K pactBopy BaCl, Toro sxe oobeMa, eciti MoJsipHast KOHIICHTPAIUS
HKBUBAJIEHTA 3TOr0 pacTBopa paBHa 0,2mMo1b/11.? Byaer nu 1o6aBneHHOE KOJTMYECTBO CEPHOM
KHCJIOTHI SKBUBAJIICHTHBIM WM N30BITOUYHBIM?

7. Ckonbko Mois NH,Cl cnenyer no6asuts x 11 0,1M pacreopa NH,OH(K=1,8-10") s
TOr0, 4T00BI KOHIIEHTpanus noHOoB OH™ cTana yucnenHo pasna Ka? Ycinosao npumem
f(NH;H=1.

Tema: «OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIE P€AKIIUHA U IJICKTPOXUMHYECCKHUE IIPO-
HecCbD

Bapuant Nel

1. 3aKOHYUTH COCTABIICHHE YPABHCHUS PEAKIIUHU U 10100paTh KO3()PUIIUEHTBI TPOCTEHIITIM
cnocooom: SO,+H3As04+H,0—H3ASO3+...

2. Hanwuiuure ypaBHeHHs peakiMii U Moa00paTh KOdQPUIHMEHTH 2IEKTPOHHO-UOHHBIM Me-
TOJOM: MnSO4+(NH4)28208+H20—>HMnO4+...; H,0,+CaOCl—

3. CocTaBuTh B MOJIEKYJIIPHOM (pOpME ypaBHEHHE PeaKIUH: [Fe(CN)s]*
+H,0,—[Fe(CN)6]*+0,
4. YeMy paBHa MOJISIpHasi Macca SKBUBAJIEHTA ITEPMaHIraHaTa Kallusl KaK OKUCIUTEINS, €CITU

3TO BEIIECTBO B MPOIECCE PeaKlii BOCCTaHABIUBaeTCs: a) A0 cynbdara mapranna (II) 6) no
JTUOKCHIa MapraHiia B) 1o Manranara kanus KoMnO,4?

5. Byner nu paboTarh raJbBaHMYECKHM 3I€MEHT, COCTOSIIIEH U3 BOJAOPOAHBIX 3JIEKTPOJIOB,
norpyskennsix B 1 u 0,11 pactBopsl KOH mipu 25°C, eciu kaxyIuast CTeneHb AUCCONUAIMH
pactBopoB KOH cootBercTBeHHO paBHbI 77 11 91%7?

6. T"anpBannueckuii PJIEMEHT
(-)2Cr/2Cr3+ | H,SO4 | (Ph) 3Ha/6H" (+)

00pa3oBaBIIeICS TPH KOPPO3UU XPOMa, OTIASTHHOTO CO CBHHIIOM, JTA€T TOK CHUIION OA.
Kaxkas Macca XxpoMa OKHCIIUTCS U CKOJIBKO JIUTPOB BOJOPOA BRIICTUTCS 32 S5C paboThI
3TOro diieMeHTa?

7. MenHblil KyJIOHOMETP COE€IMHEH MOCJIEI0BATEIBHO C JJIEKTPOIU3EPOM, B KOTOPOM HJIET
anekTposn3 BogHoro pactBopa AGNO3 Ha YyroBHBIX AIIEKTPOAAX (IaiTe TIONHYIO CXeMY
nporieccoB, mpoucxomsnmx mpu ekrpoanse AGNOs). Ha kaToze B KylToHOMETpE BBIICITHIOCH
192r menu, a B anexrponuzepe 450r cepedpa. Onpenennure BHIXO 10 TOKY B JIEKTPOJIU3EPE.
Kaxkoit 06beM 3aiiMeT BBIAEIMBIIMIACS KUCIOPO/I, €CIIM 3TOT 00BbeM u3MepuTh 1pu 10°C u
nmasieHuu 9730311a?

Bapuant Ne2



1. 3aKOHYHTH COCTABIICHUE YPABHCHHS PEAKIIMU U IT0100paTh KOAPPHUIIMEHTHI IPOCTEHIITNM
criocobom: HSO4+KI+KCIO;—KCl+ls...

2. Hanummure ypaBHEHUS peakiuii ¥ 10100paTth K03(p(UILHEHTEI 3JIEKTPOHHO-HOHHBIM Me-
tonoM: HoSO4+H,S+KMNnO4—S+...; HNOs+FeS,—

3. CocraButh B MOJIEKYJIsIpHOU opMe ypaBHeHHE peakiuu: NoHg+l,—No+I

4, Kakyro Maccy aimroMuHusS MOXHO OKHCIHTH ¢ rmomotnbio 0,11 0,258 K,>Cr,07 mo peakiuu
A|+K2Cf207+H2804—>A12(SO4)3+Crz(SO4)3+KzSO4+H20.

5. DJIC ranbBanndeckoii memu (-)Ag/AgNO; 0,0058 /a=98% | | Ag/x
1/a=85%/AgNO3(+)=0,085B. Omnpeaeanute KOHICHTPALIHUIO JIEKTPOIHUTA IIPH ITOJIOKUTEIHHOM
3JIEKTPOJIe, eCIi KO3 (HUIIMEHTHI aKTUBHOCTH HOHA cepedpa B pactBopax AgNO3 npu
OTPHUIATEIILHOM U MOJIOKUTEIBHOM 3JIekTpojie paBHbl 0,945 u 0,750.

6. [Ipu paboTe raabBaHUYECKOTO JIEMEHTA
(-) 4A1/4A1 | H,0, O3 | (Cr) 120H/6H0, 30, (+)

00pa30BaBLIETOCs IPU KOPPO3UH AJIFOMUHUS, KOTOPBI HAXOAUTCA B KOHTAKTE C XPOMOM,
3a 1muH 20c ero paboTsl Ha XpOMOBOM KaToJie BoccTaHoBHIIOCH 0,034 KHciopoa.

OnpeﬂeJmTe, HACKOJIbKO YMCHbBIIWJIACH ITPU 3TOM MacCa aJlfOMHUHUCBOTO 3JICKTPpOAa U
YCMYy paBHa CUJia TOKA, MPOTCKUICTO 110 BHEIITHEH 1IeTTH TaIbBAaHUYECKOTO JJICMEHTA.

7. UYepes cepeOpsiHbIN KyJIOHOMETP MPOMYCKAIN TOK B Te4eHHE 34. AMIepMeTp MOKa3bIBaJl
cuiy Toka paBHyto 0,9A. Haiitu % norpenrHocty, 1aBaeMblil aMIiepMeTpoM, €CIIH 3a 3TO BpeMs
B KYJIOHOMETpE Ha KaToje BelIeauiIoch 12,321 cepebdpa.

Tema: «CTpoeHue U cBOCTBA KOMILIEKCHBIX COeIMHEHNID)
Bapuant Nel

1. Hassatb xomrutekcHbie coequnaenus: Ba[Cu(C,04)2], [Co(NH3)2(en)(Cl,)]CI,
[PtCI;][AuCl,].

2. Hanwucate ¢popmynsl: a) rerpaiiononnaat(l) nnaus™); 6) xmopua 6poMaTeTpaaMMu-
HakBaxpoMma(1ll); B) TpraMMHHXJIOPOTUHUTPOKOOATHT.

3. MoskHo Jm ocaauts nonsl Ni>+ u3 pactsopa Ko[Ni(CN)4] o6bemom 11 u C=0,1
MoJb/mutp, coaepxkaiiero 0,2 mosib KCN(a=80%), eciu 100aBUTH 10™mob cynabbhuaa
ammonus? [Ipu kakol MT KOHIICHTPAILIMH CYJIb(HUIa aMMOHUSI HAYHET BBINAaTh 0CaI0K?
(IIP(NiS)=2:10"%).

4. Omnpenenure THIT THOPUIU3AINH B CICAYIOIINX KOMIUIEKCaX, a TaK ke n300pa3uTe ux
reomerpuueckyto popmyiny: [AuCly] ; [PtCls]” .Uemy paBHBI HX MarHUTHBIE MOMEHTBI?

5. JIJIs OCaKICHUS XJIOPUA-HOHOB, COCTABIISAIONINX BHEITHIOW c(hepy KOMIUIEKCHOTO CO-
enunenus, u3 100ma 0,02m pactBopa coenunenust CrCls-5H,0 nmotpeboBanocsh 20mit



0,2m pactBopa AgNOQO:s. 1o pe3yapTaTaM 3TOro OIbITa COCTABHTE KOOPAUHAUOHHYIO (hOPMYITY
COCTMHEHUS ¥ HA30BHUTE €TO.

3+
6. C JIMIraHAaMu €71a00r0 MU CHJILHOIO IO KoMInIekchl Co ABJIAIOTCA CUJIbHBIMHA

2+ .
OKHUCIIMTEISAMH, a KOMIUTEKChl CO”" MPOSBIISIOT BOCCTAHOBUTEIbHBIE cBOMCTBa? Kak 310
o0psacuser TKII?

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

2. Hanwucate ¢popmynsr: a) ammunnentranuanopeppar(Il) natpus; 6) nuruapokcoreTpa-
xsoporutatuHart (IV) ammonus.

3. K 0,2m NiSO, no6asmmm pasabiii 06bem 2M NHs, Boranciuts [Ni]*+, ecinu cantars 4to B
pactBope obpasyercst komruiekcHbIit non [Ni(NHs)s]*+.

4. B xommrexcax [CO(NO2)s]* 1 [Ni(CNS)s]* nuranmst 061anaroT CHIBHBIM TIOIEM.
CocTaBbTe HEPTeTHICCKYI0 cxeMy oOpa3oBaHus cBsizei (Metoq BC) B 3THX KOMIUIEKCax U
YKa)KUTE MarHUTHBIE CBOWCTBA KOMILJIEKCOB.

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

6 7
6. Kakas snexkrponnas koudurypanus, d” wiu d', naet 6onbiiee 3Hauenue Ecy st
OKTa’pUUECKUX BBICOKOCITMHOBBIX U HU3KOCITMHOBBIX KOMILIEKCOB?

1. (marneTut). Kakomy copepxanuio (B %) MarHeTuTa 3TO COOTBETCTBYET?

KpnTepml OILICHKH O0TBE€TA CTYACHTA INPU BLINIOJJHCHUH KOHTpOJ’IbHOﬁ paﬁoTbI

Ouenka TpebGoBanus K 3HAHUSAM

OTJIMYHO NpHBe/ieHbI MOJIHbIC NMPABHJIbHbIC PELICHHs, 0TBeTbl IPAMOTHO
apryMeHTHPOBaHbI

X0poLIo AONMylleHbl He3HAYMTEeJbHble IOrPelIHOCTH NPH OTBETaX Ha

BOIIPOCHI, apryMeHTAnMs Obl1a He MOJIHOMI

YI0BJIEeTBOPHUTEJbLHO B oTBeTax Ha HeKOTOpPbIE BONPOCHI JONMYIleHbI TPyOble OLIUOKH,
YacTh BBIBOJAOB He apryMeHTHPOBaHA MJIHM apryMeHTHPOBaHAa
HeNnmpaBUJIbHO



HeyAoBJIeTBOpPUTEIbHO  OTBerhl HA 50 U GoJiee % BONPOCOB OMIMOOYHBI, 00IbIIMHCTBO
BbIBOJIOB He ApPryMEHTHPOBAHbl WJIH ApPryMeHTHPOBAHbBI
HENpPaBUJIbHO

Ilpumepnvie 6apuanmol mecmoegvlx 3a0aHUlL
Tema: «OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX COEeTMHEHM D)
Bapuant Nel

1. dopmyra KpucTauIoOryapara cyiab(ara HaTpuUsi, Macca KOTOPOTo MpU 00€3BOKUBAHUU
yMeHbImiIach Ha 47%

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

2. KapOoHat kanus pearupyeT B pacTBOpE C BelleCTBaMU Habopa
1) CO,, SO,, H3PO4  2) CO, KOH, HC1
3) BaC1,, HNO3, Rb,SOs  4) KHSO4, NaOH, SO;
3. OmHOBpEMEHHO HE MOTYT HAaXOJUTCS B paCTBOpE BEIIeCTBAa HabOpa
1)Na,SO4 u HC1 2) NaOH u H,SO4
3) NaC1l u H,SO4  4) NaOH u K;SO4

4. O,Z[HOBpeMeHHO B paCcTBOPEC MOT'YT HAXOAUTCSA NOHBL

1) Ni%*, K*, S04, I 2) Pb?*, S, CH3COO; Ba**
3)NH,", PO, Ca®" F  4) A1* Fe*, COs%, Br

5. YcTraHoBUTH COOTBETCTBHE MCXKAY BCIICCTBOM U CBOMCTBaAMH

1: a3oTHas kucIOTa A: B3aMMOJIEHCTBHE C COISIMU MEU C 00pa30BaHUEM OCaIKa

2: runpokcu HaTpusi b: B3auMoaecTBrE ¢ coiisiMu Oapusi ¢ 0Opa3oBaHUEM OCaKa

3: consHas KucioTa B: B3aumonelcTBUE C cepod IPU HATPEBAHUH

4: cynbdat amoMUHUS I': B3auMoielicTBHE C IMHKOM C 00pa30BaHHEM BOJOPO/a

6. KommuecTBO BO3MOXHBIX coJjieir oOpa3oBanHbix H3S04 1 AI(OH)
14 2)1 3) 2 4)3 5)5

Bapuant Ne 2

1. Tmwapun omHOBaJIEHTHOTO MeTayia conepxkuT 12,5% Bomopoaa mo macce.
1) cepebpo  2) Harpwmii 3) nuTuit 4)30510TO

2. Jluokcup yriepoja MOXET pearupoBarh ¢ BellecTBaMH Habopa
1) CaO, (NH,4),C03 pactBop, HNO3; 2) Na,CO3 pactBop, Mg, C (kokc)



3) KOH, H3;S0O4, pactBop BaCl; 4) CuS04, NH3, NaOH
3. OnHOBpEeMEHHO HE MOTYT HaXOJUTCS B PacTBOpE BellecTBa Habopa

1) BaC

I, mw NaNO;  2) BaCl, u NaBr

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

4. Kucnyro coib MOKHO IIOJyYUTh B BOJIHOM cpesie TP B3auMOIEHCTBUU
1) LiOH u HBr 2)CsOH u P05
3) Mg(0H), u HCOOH 4) AlIOH)3 u N2Os

5. OnHOBpPEMEHHO B pacTBOPE MOT'YT HAXOJUTCS HOHBI

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

2) Ag’,
3) Zn**

Ca®", Br, NOy
 NH, ,OH , I

4) Cu®*, AP, CI', SO

6. YcTaHOBUTH COOTBETCTBHE MCKAY BCIICCTBOM U CI10co0oM €ero pacno3HaHuA.

1) 1: yrumekucinslii ra3  A: BO3ropaHHe TJICHOIICH JIyYHHBI

2) amMMHaK b: Bo3ropanue ¢ xapakTepHbIM 3ByKOM
3) kucnopon B: nomyTHeHue U3BECTKOBOI BOJIbI
4) Bomopon I': u3MeHeHune OKpacKu BIAKHOM MHIUKATOPHOM OyMaKKu

7. YcTaHOBUTH COOTBETCTBHE MCXKAY BCIICCTBOM U CBOMCTBaMM:

1)
2)

3)
4)

a30THAasI KHUCJIOTa A B3aUMOJICHCTBHE C COJIIMH MEJH C 00pa3oBaHUEM
ocajka

ruapokcua HaTtpust  b: B3aumogeiicTBue ¢ consiMu 6apusi ¢ 00pa3oBaHuEM
ocajka

COJIsIHasA KUCIIOTa B: B3aumopelicTBre ¢ cepoil IpU HArpeBaHUU

cyibdar amoMuHus [': B3auMoielicTBUe ¢ IUHKOM ¢ 00pa3oBaHUEM BOJOPOJa

8. B pesynbTare clieayIomMX NpeBpalieHuit

5102+C Ca HCl 0z Ca3iPD4)2

C&3(PO4)2 X1 X5 X3 Xy

Xs

oOpa3yercsi KOHEUHbII MPOAYKT Xs

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

Tema: «Crtpoenne aroma. Ilepmoamyeckmii 3aKOH W NeEepHOAWYECKAS CHCTEMa

xumMudecknx 3jeMenToB .. MenaesneeBa»

Bapuant Ne 1

1. M3031eKTpOHHBIE aTOMBI U HOHBI

1) Fe**

,Co®" 2)Co, Ni** 3)Fe* Fe** 4)Co*, Mn



2. DneKTpoHHas eMKOCTb T -1oaypoBHs
1)14 2)6 3)18 4)10
3. DHeprust cpoJCTBa K AJIEKTPOHY B MEpUOJIE

1) He u3meHsieTcss  2) yMEHbIIAETCs
3) yBenuuuBaeTcsi  4) OCTalOTCs MOCTOSIHHOM

4. Pa3zpeuieHHbIH HAOOp KBAHTOBBIX YHCEI AIIEKTPOHA

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

5. Haumenpmmii paanyc umMeer HoH
1) Cs 2) Ba** 3) Te*4) I

6. Mogenb atroma, co3ganHas J.Pe3epdopom Ha3bIBaeTCs

7. Ywucno ypoBHell y aToma OIpenesieTcs KBaHTOBBIM YHCIIOM

8. DHeprus oTpbIBa JIEKTPOHA OT aTOMa HA3bIBACTCS DHEPTUCH

9. Ecuu 351eKTpoH Jenaet Beioop Mexay 4d 1 5 S aTOMHO# OpOUTAIIBIO, TO ATOM COAEPIKHUT
-3JIEKTPOHOB

10. YcTaHOBUTH COOTBETCTBHE MCKAY SJICKTPOHHBIMHA KOH(I)I/Il"ypaI_[I/IHMI/I H XUMHYCCKHMH
qaCTuuamMu

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

3: 1s225°2p° B: §%°
4: 1s%2s%2p° I: Al

11. PacionouTh B MPaBUIBHON MOCIEA0BATEIHHOCTH 3aMOTHEHUS YJHEPTETUIECKUX
MOAYPOBHEHN B aTOMax

A:5s b:4d B:3d I':5p H:6s E:4p
Bapuant Ne 2
1. M3onneKkTpoHHBIE aTOMBI H HOHBI
1) Fe**, Co®* 2) Co, Ni**  3) Fe**, Fe** 4) Co*, Mn
2. HaGop xBanToBbIX uncen N = 3, | =1, s =+1/2 umeer
1)Si 2)Al 3)ClI 4)S 5)P
3. OamHaKoBOE KOIWYECTBO 3JIEKTPOHOB Yy HOHOB

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



10.

DNeKTpOHHAS €MKOCTh ( -ITOTypPOBHS

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

DHeprusi HOHU3AIMH B TPYIIIE

1) He u3MeHsIieTCsT  2) YBEIMYMBACTCS

3) yMeHbIaeTcst 4) oCcTaroTCs MOCTOSIHHON
ATOMHBIE OpOUTaNU AafT cymMmmy N+ 1 =9

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

Ywucno HCCITAPpCHHBIX 3JICKTPOHOB B aTOMC XpOMa B HCB036Y)KI[6HHOM COCTOAAHUH

Oueprus nonm3aruu aroma Ca (3B): 13 = 6,113; I, = 11,871, I3 =51, 21. TpeThs dHEpTHS
HMOHM3AI[MH PE3KO BO3pAcTaeT U3-3a OTPhIBa 3JIEKTPOHA

9.Yucno opOuraneit y aroma onpeaesieTcs KBAaHTOBBIM YHCJIOM

Y CTaHOBHUTH COOTBETCTBUE MEX/Y JIEKTPOHHBIMUA KOHPHUTYypAUAMU M XUMHYECKIMH
YaCTULIAMH

1) 15%2s°2p%3s%3p%4s3d>  A: F
2) 15°25%2p°3s?3p®4s'3d®  B: C
3) 1s%2s%2p® B: Fe*®
4) 1s%2s°2p° I:Cr

Tema: «XuMnueckas CBA3b»

Bapuant Ne 1

1.

2.

3.

B psany Bomopoausix coeaunenuit anementoB VI A rpynmer: H,O — HoS- HpSe
MOJISIPHOCTH CBsi3u D — H:

1) yBemuumBaercs
2) HE U3MEHSCTCS
3) ymeHbLIaeTCs
4) cHayaja yMEHbBIIAETCs, TOTOM YBEIUYNBACTCS

Tonpko KOBaJIeHTHAs CBSI3b UMEET MECTO B COSMHEHHUH ¢ (hOpMYIIOi
1) Ba(OH), 2) NH;NO3; 3) H,SO,4 4) Li,CO3
AToOM yriepoaa B BO30YKJICHHOM COCTOSTHUU 00pa3yerT:

1) yeThIpe KOBAJICHTHBIC CBSI3H, 3@ CUYET YSThIPEX HECMAPCHHBIX IEKTPOHOB

2) TpH CBsI3H, 32 CUET JBYX HECMAPEHHBIX JICKTPOHOB M HEMOACICHHOMN JIeKTPOHHOM
napsl

3) HH OJIHOM, aTOM yIJIepo/ia B HEBO30YKIEHHOM COCTOSTHUM XUMHUECKHX CBS3EH HE
obpa3yer



4) nBe CBs3M, 32 CUCT JABYX HECIIAPEHHBIX JICKTPOHOB

4. BemecTBo, KOTOPOE HE MOT'YT 00pa30BbIBATh BOAOPOAHYIO CBSI3b
1) H,0 2) HF 3)HN; 4) HI

S. Sp3 rudpuaAn3aLys pealn3yercs IOJTHOCThIO
1) SO, 2) CH,4 3) SO3 4) C10°

6. YcraHOBUTBH COOTBETCTBHE MEXKAY GU3NUECKUMU CBOMCTBAMU U TUIIAMU
KPUCTAIIMYECKHUX PELIETOK!

1: KOBKOCTb

2: HM3Kas TeMIepaTypa KUMeHus

3: BbICOKAs TBEPJOCTh

4: sneKTpudecKasi MPOBOIUMOCTh PacTBOpa
A: aroMmHas

b: metannuueckas

B: nonnas

I': MonexynsipHas

7. YCTaHOBUTbH COOTBETCTBUE MEXKIy IMOpUAM3aIEN U MOJIEKYJION WK YacTULen

1) sp A: BeCl,
2) sp? B: CO5*
3) sp® B: NF3
4) spd I: PFs
I PFe
E: XeFg
Bapuant Ne 2

1. BemecTBO ¢ MOHHOH CBSI3bI0 UMEET GOPMYITY

1) KBr 2) SO3 3)CH,; 4)HC1

2. AToMHas KpUCTaJUITMUECcKas pelleTka XxapakTepHa JUIs
1) amoMuHMs 1 KapOuaa KpeMHUs

2) cepsl U Hoaa

3) okcuia KpeMHUS U XJIOpHaa Kamus

4) anmasa u 6opa

3. Sp? rHOPHIM3AIIS PeaTH3yeTCs IOTHOCTHIO

1) SO, 2)SO; 3)CH; 4)CIO 5)CIOy

4. YcTaHOBUTH COOTBETCTBHE MCKAY BCUICCTBAMU U BUAAMU XHUMHYECKOH CBSI3HM B HUX |



BOJIb(Ppam A: KOBaJIeHTHas MOJISIpHAs ajiMa3

ajJiMas BZ KOBaJICHTHAas HCHOJISIpHaSI aMMHaK
aMuak B: MmeTannuueckas
MOBapEHHas COJIb I': nonnas

5. YCTaHOBUTH COOTBETCTBHUE MCKAY BCUHICCTBAMU U THUIIAMU KPHUCTAJTINIMYCCKHUX PCIICTOK

YIJIEKUCIIBIN Ta3 A: nonunas
KapOopyH[ b: monexynsipHas
HUKEIb B: metainmyeckas
aleTaTr HaTpus I': atomHas

6. YcCTaHOBWTH COOTBETCTBUE MEXKy THOPUIU3AIIUCH H MOJICKYJION

1. sp° A OF, B: SFe
2:  sp? B:  BF; I: SFy:
3 spid? E  XeFs JI: BeCl,
4:  spd

4:  spd

Tembl: «Havasia xumMmu4yeckoil TepMoauHaMuKi. KuHeTuka u MexaHu3mM XUMH4YeCKOM
peakuumn»

Bapuant Ne 1

1. Bo ckombko pa3 yBenuautcs ckopocth peakuuu Ha(r) + l2(r) = 2HI(r) npu yBenuuenun
JaBlieHus B 3 pa3a

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

2. Ilpu remnepatype 90°C peaxuust npotekaet 1 MuH. [Ipu kakoit TeMnepaType peakiuus
3aKoHYMTCS 3a 14 21MuH, eciu TeMnepaTypHbIi K03 UIMEHT paBeH 3

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

3. Xummnueckoe paBaoBecue peakuuu Zn(t) + 16HI(d = 8l,(r) + 8H2S(d - Q cmecTutcs
BIIPABO NP MOHMKCHUH

1) xormnenTparuu H,S
2) xonueHTpauu Hl
3) naBiieHUs

4) TeMneparypbl

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

1) MOBBIIIIEHUH TaBJICHUS

2) noBbImeHUH KOHIeHTparuu ZrCly



3) JOTOTHUTENHHOM BBEJCHUHN ZI
4) MOBBIIICHUHU TEMITEPaTyPhl

5. B romorennoii cucreme 3A(r) + B(r) = 2C(r) + D(r) paBHOBeCHBIE KOHIIEHTPAIIUH
BemecTB (Moub/i1) coctaBuin: A - 0,03; B - 0,02; C - 0,004. NcxomHast KOHIIEHTpALHS
BemecTBa A (MOJIb/JT) paBHA

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

6. W32 monb CO u 2 mons Cl, obpazoBanock npu HEKOTOpoii Temmneparype 0,45 Moib
COC1;. Koncranra paBaoBecus peakuun CO + Cl, = COC1,(r)

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

7. CrangaprtHas Temiora oopaszoBanus MgO (k) u CO; (T) cooTBeTcTBeHHO paBHa -601,8 1
- 393,5 x/Ix/momns. Termnora paznoxenans MgCO3 va MgO u CO, AH = 100,7 xI>x/MOb.
TemutoTa obpazoBanust MgCOs

1) -1096 kJIx/mMomb. 2) -1006 kJIk/MOJIb.
3) -996 kJlx/mMonb.  4) -876 kJI/MOJIb.

8. TCHHOTa, KOTOpas norjiomacTCsa U BeIACIACTCA IIPU Ppa3JI0KCHUHA XUMHUYCCKOI'O
COCAMHECHUA KOJINYCCTBOM 1 Momb Ha IMPOCTHIC BEUICCTBA HA3BIBACTCA

9. Ecnm ckopocTh NpsSMOM peakiuy paBHAa CKOPOCTH OOPaTHOM peakiyu, TO HaCcTynaeT
XUMHUYECKOe

10. 3aBUCUMOCTD CKOPOCTH PCaKIMU OT TEMIICPATYPBI OIPCACTIACTCA ITPABUIIOM

Bapuant Ne 2

1. Bo ckoabko pa3 yBenuuutcs ckopocts peakiuu CaO(1) + CO,(r) = CaCOs(y) mpu
YBEJIMYEHUH JABJICHUS B 3 pasa

1) B9 pa3
2) B8pa3
3) BO6Dpa3
4) B3pa3
5) He U3MEHHUTCS

2. Bo cKonbKO pa3 yBEIHMUYUTCS CKOPOCTh peaknuu npu HarpeBanuu ot 75°C mo 115°C,
€CII TeMIepaTypHbIN K03 (HUIIMEHT paBeH 2

1) B2 pa3
2) B4 pa3
3) B8 pa3

4) He U3MCHUTCS



5) B 16 pa3
3. Tlpu MOBBIIICHUY AABICHUS XAMHUECKOE PABHOBECHE CMEIIACTCS BIPABO
1) 2NO(r) + O,(r) = 2NOy(r) 2) C(1) + CO,(1) = 2CO(1)
3) 2NF(r) + 3H,(r)= 6HF(r) + N2(T) 4) CHy(r) + 4S(r) = CSy(r) + 2H,S (1)

4. Xumnueckoe paBHoBecue peakiuu 4FeSy(1) + 110,(r) = 8S05(;) + 2Fe,03(t) +Q
CMECTHTCS BIIPABO MPH

1) MOBBIIICHUY J1aBJICHUS
2) noBbIlIcHUN KOHIIeHTparuu SO,

3) nomnonHKUTENEHOM BBeAcHHN Fe,03
4) MONOJIHMTEIILHOM BBeicHHH FeS;

5. B romorennoii cucreme Ha(r) + l2(r) = 2HI(;) paBHOBECHBIC KOHIICHTPAIIMU BEIIECTB
(momw/n) coctaBuiu: HI - 0,02; 1, - 0,05; Hy - 0,03. McxoaHas KOHIIEHTpaIys BOAOPO1a
(MOJIB/1TT) paBHA

1)0,04 2)001 3)0,02 4)003 5)0,05

6. B romorennoii cucreme 4HC1(r) + Oy(r) = 2H,0( 1) + 2C1; paBHOBECHBIE
KOHIIEHTpaIuu Bemiects (Mois/) cocrapmiu: HC1 - 0,85; O, - 0,44; C1, - 0,3.
WcxomHast KOHIIEHTpAIHs KUCIopoaa (MOJIb/1) paBHa

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

7. Ilpu cxuranuu rpagura odpaszoaincs okcua yriaepoaa (V) maccoii 8,86 r. Ternnosoit
abdext peakiuu AH = -79,2 xJ[x. Termora o6pazoBanus CO;

1) -393,3 xJIx/mMonb

2) -358,4 xJIx/Moib

3) -335,5 x/Ix/Moub

4) -326,4 x/Ix/Momb
8. Terutora, KOTOpas MOTJIOIIACTCS WITH BBIACISETCS IPH 00pa30BaHUH XMMHUYECKOTO
COCTMHEHHS] KOJIMYECTBOM BEIIECTBA | MOJIb U3 MPOCTHIX BEMIECTB MPH 33JaHHBIX
YCIIOBHUSIX Ha3bIBACTCSI

9. CMeHleHI/Ie XUMHYCCKOI'0 paBHOBECHUA ONIPEACIACTCA IMPUHIIUIIOM

10. MunnManbpHast N30BITOYHAS SHEPTHSI, KOTOPOH TOJDKHBI 001a1aTh MOJIEKYJIBI, YTOOBI
peaKIys MeX,1y HUIMH CTajla BO3MOXHOH Ha3bIBaeTcs

Tema: «PacTBOopbI»

Bapuant Ne 1



1. Cwmemans 100 r 20%-noro pactBopa u 50 T 32%-HOro pacTBopa HEKOTOPOTO BEILIECTBA.
KonneHTpanus nojry4eHHOro pactBopa

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

2. ns momydenus: 9%-HOro pacTBOpa COJITHON KHCIOThI Halo pactBoputh 67,2 1 HCI B
BOJIE MacCou

1)1,107xr  2)0,505kr 3)0987 kr 4) 1,227 kr

3. YpaBHEHHIO 3Ag+ + PO43' = Ag3PO,4 cooTBeTCTBYET B3aMMOICHCTBUE
1) AgNO; ¢ Na;PO4 2) Ag,0 ¢ H3PO,
3) AgNO; ¢ H3PO4  4) AgClI ¢ NazPO,

4. KHCIOTHOCTH pacCTBOPOB COJIEH C OJIMHAKOBOM MOJISIPHON KOHIIEHTpAaIHeH
YBEJIMYUBACTCS B PALY

HUTPAT KaJIusl, CUIMKAT KaJIHsl
OpoMU/T KaJIbIIHsI, OPOMHMT aTFOMUHUS
XJIOPH]T KaJusi, PTOPHT KaTus
XJIOPH/T JIATHUS, XJTIOPUT KAITHsI

5. Xuopua 6apust maccoii 41,6 T pacTBopwIn B BoJie. B monydeHHOM pacTBOpe COAEPKUTCS
0,35 mMounb xsnopui-uoHoB. CTeNeHb JUCCOLMAUU XJIopuaa oapus

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

6. Eciu KOHIEHTpAIHS pacTBOPA MHAPOKCHAa aMMouus paHa 0,1M u K, = 1,76%10, o
€ro CTETeHb NOHHU3AIUH (Olyo) COCTABUT

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

7. Ecnm xoHIEHTparms HoHoB Bogopoa [H'] n anerar-noros [CH3COO] B 0,1M pacTtBoOpe
yKcycHO# kucnoTsl paBHa 0,00132 mMonb/11, TO €e KOHCTaHTa HOHU3AINH

1) 1,74*10° 2)1,76*10* 3)1,78*10* 4)1,74*10™
8. KoHuenrpamuo noHOB BoJopoa B pactBope npu pH = 4,32 paBHa
1) 4,78*10™ 2) 4,76*10° 3)4,74*10° 4) 4,74*10°

9. AKTHBHas KOHILIEHTpaIus aHnoHOB don- B 0,01M pactBopa runpokcuaa kaaust KOH,
YUNTBIBasi HOHHYIO CHJIy pacTBOpa paBHa

1)9*10°  2)8*10° 3) 7*10° 4) 6*10°

10. KoncranTa ruaponusa, creneds ruapoiusa u pH 0,1M pacteopa comn HCOONH,
(Kn(xuc)= 1,8%10™, Kn(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 u 6,62

Bapuant Ne 2

1. K 100 ma 96%-noii cepHoit kuciotsl (p = 1,84r/mi) npudasmiu 400Mi1 BOAbI, MOTYUHIICS
pacTBOp IIOTHOCTHIO 1,225 r/Mi1. MossipHast KOHIIEHTpAIUs pacTBOpa

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

2. 13400 r 20%-HOTro pacTBOpa MpH OXJIAXKIESHUH BBIIEINUIOCH 50 T pacCTBOPEHHOTO
BerecTBa. MaccoBasi 107151 BELIIECTBA B OCTABILIEMCSl paCTBOPE

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

3. Vpasuennio Fe** + 30H" = Fe(OH); cootBeTcTBYET B3amMoeiicTBIE
1) FeC13; ¢ KOH 2) Fex(SO4)3 ¢ Ba(OH),
3) FeSO, c NaOH  4) Fe(OH)3; c HC1

4. 1llenoyHOCTHh pacTBOPOB COJIEH C OJIMHAKOBOM MOJISIPHOM KOHIICHTPALIUEH
YBEJIIMYUBACTCS B PALY

1) xapOoHAT HATPHS, HOAU] HATPHS

2) cynb(UT Kanus, Cynbpu HaTpUs
3)HUTPUT HATPUSI, HUTPAT HATPHUS
4) XJIOpU/T JINTHS, XJIOPUJT AMMOHUS

5. KonuuectBo orpHuuarensHbix HOHOB B 120 1 10% pacTBOopa aMMOHUS, €CIIM CTENEHb
JUCCOIMAITNU cou paBHA 90%

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

6. Ecnu xonnentparus azoructoit kucinotsl HNO; paBra 0,12M u K, = 6,9*10'4, TO
CTEIEeHb €€ HOHU3AIUU COCTABUT

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

7. Ecnm xoHUEHTparus pacTBopa ruapokcuaa ammonus pasta 0,1M u K = 1,76*10°, to
€ro CTENeHb NOHU3AIMH (;05) COCTABUT

1) 1,3*10%



8.

9.

2) 1,5%10%
3) 1,3*10°
4) 1,5%10°

Konuentpauus nonos Bogopoaa [H'] 6%-Horo pacTeopa XJI0pOBOIOPOIHOI KHCIOTHI
(p = 1,028 r/mn) cocTaBisieT

1) 1,69

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

AxtuBHOCTB XJ0puA-uoHOB B 0,1 M pactBope xmopuaa varpus NaCl pasna
1) 7,58*10°
2) 7,62*10°
3) 7,68*10

4) 7,54*10%

10. Creniens ruaponusa u pH comu 6pomuna ammonns NH4B4a pH 0,011 pactBopa (Ko =

1,76*107)

1) 2,38%102 1 5,62 2)4,52*10° u 8,34 3)5,68*1021u 6,32  4) 3,54*10"% u 4,35

Tema: «OKHCIUTETbHO-BOCCTAHOBUTEIbHbBIC PEAKIIUH M JIEKTPOXHMHYECKHE MPOLecChD)
Bapuant Ne 1

1.

2.

3.

Peakuust tucnponopiiuoOHUpOBaHUS

HNO; = HNO3 + NO + H,0

Ko;MnQOy4 + H,0 = KMnO,4 + MnO,4 + KOH

NH4NO;3; = N,O + H,0

KCI10;3 = 0, + KCI

Peakuust BHyTpUMONEKYISPHOTO OKUCIICHUSI-BOCCTAHOBIICHHS
1) AgNO3 = Ag + NO;, + O3

2) Ag,0 =0, + Ag

3) K3S03 = K;3S04 + K S

4) NO; + H,0 = HNO3 + HNO;

Omnpenenure cymmy Koaddunrento B ypaBaenue peaxiun CaOCl, + H,O + NaBr —

1)8
2)7



10.

3)9
4) 10

VY CcTaHOBUTH COOTBETCTBUE

1: mpoaykTsI snekTposu3a paciuiaBa CuCl, A: CuuCl,

2: mpoaykTel snektponu3a pactsopa Cu(NOs), b: Cuu O,

3: mpoaykThl 3nekTponn3a pactBopa Ca(N03); B:H,u O,
I'Cau0O,
I[I H2 u Cl 2

B nporiecce anekrponmza pactsopa NaCl, npu cuite Toka 5A 3a 85 MuH Ha aHOE
BBIJIETISIETCSI IPOJIYKT 00BEMOM 1 (OKpPYIVIUTH 10 AECSTHIX)

s oxucnenus B kucinoit cpeae 0,05 1 0,2 M NaNO; notpebyercs 0,25 H pacTBOp
KMnQO4 o6bemMoM 7 (OKPYTJIUTH 70 COTHIX)

Hcxons u3 peakuuu SO0, + HCIO, + H,0 = HCI + H,SO,4 , tae 1 1 pacTBOpa coaepKuTCs
10 r HCIO4, nopmansaocts HCIO, paBHa -MOJIB/J (OKPYTIUTH 10

JIECSITHIX )

3HaueHHe IEKTPOAHOTO MOTeHIIHAa Meid, morpyxkennoii B 0,0005 u pactBop Cu(NO3),
paBHO B (OKpyriuTh 10 THICSYHBIX )

Ecnn koHLEHTpalus HOHOB BOJIOPOAA B paCTBOpE 4,8*10" MONB/11, TO MOTEHITHAT
BOJIOPOJIHOTO 3JIEKTPOa PaBEH B (OKpyTrJIUTh 10 THICAYHBIX)

Ecnu B 0,51 pactBopa coaepsxkurcst 0,0699 r FeCl, r, To moTeHIuan xene3Horo
AJIEKTPOJIa PABEH B (OKpyrJIUTh 10 THICAYHBIX)

Bapuant Ne 2

1.

2.

3.

Peakmust BHyTPHUMOJIEKYISIPHOTO OKUCIICHUSI-BOCCTAHOBIICHUS
1) KCIO3 = 0, + KCI

2) NH4NO3; = N20O + H,0

3) HNO; = HNO3 + NO + H,0

4) KoMnO,4 + H,O = KMnO4 + MnO,4 + KOH

Peakmust TuciponopIimOHUPOBAHMS

1) K;SO3=KySO4 + K;S  2) NO, + H,O = HNO3 + HNO;
3) AgNO; = Ag+ NO, + O, 4) Ag.O =0, + Ag

Omnpenenure cyMmmy K03 PUIIMEHTOB B ypaBHEHUE PEaKIIMH

K,Cr,07 + H,SO4 + Na,S03; —
1) 17
2) 18



10.

Tema:

3) 19
4) 20
YcTaHOBUTE COOTBETCTBUE
1: KMnO,4 + Na,SO3 + H,SO4, — A MnSO4 + K,SO4 + Nap,SO,4 + H,O
2: KMnO,4 + Na,SO3 + H,0 — Bb: MnO, + KOH + Na,SO,4
3: KMnO4 + Na,SO3; + KOH — B: KoMnOy4 + Na,SO4 + H>O
I': MnSO4 + KOH + Na,SO4 + H,0O

B nmpornecce anekTponuza pacruiaa NaCl, npu cuite Toka 2A 3a 45 MUH. Ha KaTtoze
BBIJIETISICTCS MPOAYKT Maccoi T (OKPYIJIUTH 0 COTHIX)

B mporniecce anexrponuza pacteopa Na,SO,, mpu cuite Toka 2A 3a 2 4 Ha aHOZIE
BBIJICJISICTCS POYKT 00BEMOM 71 (OKPYTJIUTH JI0 COTHIX)

Ecnu nuxpomar-uon Bocctanasiupaercs A0 xpoma (1), To monsipHas KOHLEHTpauust
SKBUBaNeHTa quxpomaTta kamus (o =10%; p = 1,07 r/mi) paBHa
MOJIb/JI. (OKPYTJIUTh A0 COTHIX)

s B3aumopeiicteus ¢ 0,25 mons KoCroO7 Tpebyercest 2 H pactBop HBr o6bemom
71 (OKpYTJIUTB JIO COTHIX)

Ecnu xoHuenTpaius HOHOB BOJIOpoO/ia B pacTBope 3,8%* 10" Moub/11, TO mOTeHIHMAN

BOJIOPOJIHOTO JIEKTPOJA PABEH B (oxpyrauTh 10 THICSYHBIX)

Ecnu motenmman BOJOpOIHOTO 3JIEKTPOoIa paBeH - 236 MB, ToO aKkTUBHOCTH MOHOB
BOJIOPO/Ia B pacTBOPE paBHA MOJIB/JT (3amucaTh B CTAaHAAPTHOM
BUJIC)

«CTpoeHne H CBOHCTBAa KOMILIEKCHBIX COeAMHEHMIT

Bapuant Ne 1

1.

2.

[TapamarHUTHBIN HU3KOCIMHOBBIA BHYTPUOPOUTAIBHBIN

1) [Mn(NO2)s]*

2) [CoBre]*

3) [Fe(CO)]™

4) [VC1g]*

VY CTaHOBUTH COOTBETCTBUE MEX/1y Ha3BaHUEM U (HOpMYJIOH KOMIJIEKCHON COMU
1: Ky[PtC14]

2: [PtC13(NH3)3]Br

3: [CoF3(H20)3]

4: [CO(NHg)G][CO(NOZ)s]

A: terpaxsiopormnatuHart (1) kamus

b: 6pomun TppaMmMuHTpUHUTpOXIOpOILIaTUHBI (1V)



B: tpuakBaTpudTOpoKoOansT
I': rekcanutpokobansTat (111) rekcaammunkobansta (11 [1: muxmoporerpaaMMIUHHHKEIS
E: rexcarimanodeppat(Il) xanus

3. YCTaHOBUTH COOTBETCTBHE MEXY (HOPMYJION COSIMHEHUS M KOOPAUHAIIMOHHBIM YHCIIOM
1: [FeFx]®? A: 6

2: [Pt(NoH4)x]?* B: 4
3: [Pd(NH3)x]* B: 5
I:7
H:3

4. Ecnu pactBop conepxut 0,05 moss/m Ko[Ag(CN)s] 1 0,05 moms KCN, K, = 1*10°%, o
KOHIIGHTPALIMsI HOHOB cepedpa B MOJIb/JI

5. Ecnu mis KOMITJIEKCHOTO MOHA SHEPTus paciieruieHus paBHa 167,2 kJ{»/Moib, TO OH
MOTJIONIAET CBET C IJTMHOW BOJIHBI B HM

6. Ecmu npu AefCTBUU pacTBOpa CEPHOM KKCIOTHI BeCh Oapuil U3 pacTBopa
Ba(CN),*Cu(CNS), ocaxxnaetcst B Bujie cyibdara 6apus, TO KOOPIUHAIUOHHAS
dbopmyna conu

Bapuant Ne 2
1. TlapamarHMTHBII BBICOKOCTIMHOBBIM BHYTPUOPOUTAIBHBIN
[VCIe]”  2) [Fe(CO)al*
[NiClj*  4) [Pd(NH3)s]**

2. YcTaHOBUTH COOTBETCTBHME MEXIY Ha3BaHHEM U (OPMYJIOH KOMIUIEKCHOU comu 1:

Ks[Fe(CN)g] A: rexcanmanodeppat(l11) kanus
2: [Ni(NH3),4]Cl; b: xnopuza terpaammunaukess(l1)
3: Ky[SiFs] B: rekcadropocunukar (IV) kanus
4: [Ni(CO)4] I': TerpakapOOHUITHUKETH

J: nuxyiopoTeTpaaMMUHHUKESA
E: rekcanmanogeppat(ll) xanus

3. YCTaHOBUTH COOTBETCTBUE MCKIAY (I)OpMYJ'IOfI COCAMHCHUA U KOOPANHAIWUOHHBIM YU CIIOM

[Ni(C0)x]° A4
[Co(CN)x] ¥ B: 6
[Fe(CO)x]° B: 5
I:7
J:3

4. Ecnu pactBop coaepxut 0,02 mosn/m Cd(NO3), u 1 moas NH3, Ky, = 2,75*10'7, TO
KOHIICHTPAIIUS HOHOB KaMHsI B MOJIb/JT




5. Ecmn MAaKCUMYM IOIJIOIICHHA BUAUMOI'O CBE€TA JJIsI KOMITJIIEKCAa COOTBECTCTBYCT AJIUMHE

BosiHBI 400 HM, TO SHEpPrus pacueruieHus B KJk/Momb

6. Ecnu muis ocaxaenus xyopa u3 pactBopa Ha 1 mojb PtCl,*3NH3 (KUYp; = 6) Tpedyercs 1

MOJIb HUTpATa cepedpa, TO KOOpAUHAIMOHHAs hopMyTia

COCOAMHCHU A

Kpumepuu OUECHKU omeema cmydenma npu 6blINOJIHEHUU mecmoeblx 3a0anuil

Onenka

TpeOoBanus K 3HAHUAM

OTJINYHO

OneHka «OTJIMYHO» BBICTABISIETCS CTYAEHTY, €CIM OH TIJIyOOKO U
IIPOYHO  OCBOWJ  IPOTPaMMHBIM  Marepual,  MCUYEpPIBIBAIOLIE,
[IOCJIEIOBATEIbHO, YETKO U JIOTUYECKH CTPOMHO €ro M3JIaraer, yMeeT
TECHO YBSA3bIBaTb TEOPHUIO0 C IPAKTHKOH, CBOOOJHO CIIpaBisieTcs C
3aJlayaMy, BOIIpOCAaMM M JPYTMMH BHJAMH IIPUMEHEHMS 3HAHUM,
IIPUYEM HE 3aTPYAHSIETCS C OTBETOM IPHU BHUJIOM3MECHEHWM 3aJaHMIA,
IIPABUJIBHO OOOCHOBBIBAET MIPUHSITOE PELICHUE.

XOpOLIO

OneHka «XOpOUIO» BBICTABIISETCS CTYAEHTY, €CIIM OH TBEPJO 3HAECT
MaTepHual, IPaMOTHO M IO CYILECTBY H3JaraeT €ro, He JOIlycKas
CYLIECTBEHHBIX HETOYHOCTEH B OTBETE HA BONPOC, IPABUIBHO
IIPUMEHSIET TEOPETUYECKUE IIOJOKEHUS NPHU PELICHUH NMPAKTUYECKUX
BOIIPOCOB M 3a]1a4, BJIaJieeT HE0OXOAMMBIMU HaBBIKAMH U TPUEMaMH UX
BBITOJIHEHUSL.

YIOBJIETBOPUTEIILHO

OrneHka «yqOBIETBOPUTEIHHOY» BBICTABISETCS CTYIEHTY, €CITU OH
UMEeT 3HaHMS TOJIBKO OCHOBHOIO XapaKTepa, HO HE YCBOWUJI €ro
JeTaned, JONMycKaeT HETOYHOCTH, HEAOCTaTOYHO  MpaBHIIbHbBIE
GbOpMYyIUPOBKH, HApyIIEHUs JIOTHYECKOW MOCIeA0BAaTEILHOCTH B
N3JI0KCHUU HpOFpaMMHOFO MaTepI/IaJ'Ia, HUCIIBITHIBACT San}’JIHeHI/ISI HpI/I
000CHOBAHHUH OTBETA.

HCYHAOBJICTBOPUTCIIBHO

OlieHKa «HEYIOBIETBOPUTEIHEHO» BBICTABIISIETCS CTYICHTY, KOTOPBIN
HE 3HaeT 3HAYUTEIBHOW YacTH MPOTPAMMHOIO MaTepHaia, JOMYCKaeT
CYILIECTBEHHbIEC OIIMOKH, UMEET 3aTPyIHEHUSI IPU OTBETE HA BOIPOCHI
u 000CHOBaHUH OTBETOB. Kak MpaBuIIo, OIIEHKa
«HEYJIOBJIETBOPUTEIBHO» CTABUTCS CTYACHTaM, KOTOpPbIE HE MOTYT
OPOJOKUTh  OOydeHHe 0e3  JOMOJHUTENBHBIX  3aHATHH  TI0
COOTBETCTBYIOIIECH TUCIMILIAHE.

Ilepeuens 6onpocos K IK3ameny




o

10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

OcHoBuble nonoxeHuss AMY. Atom. Monekyna. Xumudeckuil anemeHt. llpocteie u
cioxHble BemecTBa. OTHOCHUTENbHAs aTOMHAs Macca, OTHOCHUTENbHAsl MOJIEKYJsipHas
Macca. Mosb.Yucio ABoraapo. Mossipaast macca.

OCHOBHBIE CTEXHOMETPUYECKNE 3aKOHBI.

OcHOBHBIE TUIIBI XUMUUYECKUX PEAKLIUH.

Knaccel HeopraHuueckux BelecTB:OKCHIbI, KUCIIOThI, OCHOBaHUS, coiu. VX ¢usnyeckue
U XUMHYECKHE CBOMCTBA, CIIOCOOBI TOTY4EHUSI.

Crpoenune aroma. Mognens Pesepdopma, ero nemocratku. Teopus bopa. KanTomas
TEOpHsI CTPOEHUS aToMa.

KBanroBsie uncna. [lpunnun [Taynu. [IpaBuno I'yuaa. [IpuHuun HauMeHbIIeH SHEPrUu.
IIpaBuna KneukoBckoro.

[lepponnuecknii  3aKOH M NEPUOJHMYECKAsT CHCTEMA XUMHYECKHUX SJIEMEHTOB
A .Menneneesa. Ilpunuun mnoctpoeHus. I'pynnbsl U nepuoisl. 3aKOHOMEPHOCTH
U3MEHEHHUs CBOWMCTB aTOMOB, MPOCTHIX BEUIECTB W COEAUHEHHH, OOpa30BaHHBIX
XUMUYECKMMH JJIEMEHTAMM, B IPEACNax IVIABHBIX IMOAIPYII W IEPUOJOB CUCTEMBI
J.N.Menneneena. [lepuoiuuHOCTh CBOMCTB aTOMOB .

Xumuyeckasi cBA3b. M3o0paxenue xumuyeckoil cBs3u. KopaneHTHas (mossipHas,
HenoJsipHas). MexaHu3Mbl 00pa30BaHUS KOBAJIEHTHOH cBsi3u. CBOIMCTBAa KOBAJIEHTHOM
cBsi3u. ['mOpuam3anmst opourtaneid. JIumonb, JyMHA TATIONS, TATOILHBIA MOMCHT.

Merton BasieHTHBIX cBsizeil. OcHOBHbIE NosIOkeHUs1 MeTona BC.

Meton MoOJIEKYJIApHBIX opOuTaneil. MaruutHele cBoiicTBa BemecTB.  JluHelHas
koMOuHanus aroMubix opoutanet (JIKAO). Ces3piBaromue u paspoixistomiine MO
NonHnas cBs3b.

Bonopoanas cBs3b. MeXMoONEKyJIspHas U BHYTPUMOJIEKYJSIpHAs BOJOPOAHBIE CBSI3H.
MexMoneKynsapHOoe B3auMOJAEWUCTBHE: 1) 3IIEKTPOCTaTUYECKOE — OPHUEHTALMOHHOE
(IUMOIb-JUIONBHOE), MHAYKIHOHHOE M JHUCHEPCHOHHOE; 2) JIOHOPHO-aKLENTOPHOE.
VYpaBuenne Ban-nep-Baanbca. 3HaueHne BOIOPOTHBIX CBSI3EH.

Merannuueckass cBsi3b. CXOACTBO M pas3inyue C KOBAQJICHTHOW  CBSA3BIO.
HenachIeHHOCTh U HEHANTPABIEHHOCTh METAJIIMYECKOU CBS3H.

XnMuyeckass kuHeTHKa. CKOpOCTb XMMHUYECKMX peakuuid. Cucrema. I'omoreHHsle u
rereporeHHble cuctembl. @aza. CKOpOCTh TOMOT€HHON M I'€TEPOr€HHOM peaKIni.
@akTophl, BIUSIOUIME Ha CKOPOCTb XMMHYECKHUX PpEaKUHMHA. 3aBUCUMOCTb OT
KOHIIeHTpauu. OCHOBHOM 3aKOH XUMHUYECKOW KHHETHKH.

BausiHue Ha CKOpOCTh XMMHMUYECKMX peakiuii temnepaTypsl. IlpaBuno Bant-I'odda.
AKTHBHBIE MOJIEKYJbl. DHEpPrusi aKTHBAllMM. 3aBUCHUMOCTb OSHEPIrUU AaKTUBALUU OT
HOPUPOJBl pearupyrollux BeLIeCTB. DHEPreTH4eckuil Oapbep, MepexoJHOe COCTOSHHE.
VYpaBHeHne AppeHuyca, Kak Oojiee TOYHO OIHUCHIBAIOIIEE 3aBHUCHUMOCTh CKOPOCTH
XUMHUYECKON PEaKIMK OT TEMIIEPATYPHI.

3aBUCUMOCTBh CKOPOCTH XMMHUYECKHUX PEAKIUNA OT MPUPOBI PEArNPYIOIIETO BEIIECTBA.
[TonsiTne o kartanuse W Katanus3aropax. Kartanmutuueckue peakuuu. ['OMOTeHHBIN H
TEeTEPOreHHBbIM KaTanu3. MeXaHW3M JEUCTBUS KaTaau3aTopoB. AKTHUBHBIE II€HTpPBI
katanuzaropoB. Katanutuueckue s1s1. [IpomoTopsl. U30upaTeibHOCTh KaTaau3aTOPOB.
Tepmogunamuka. TepmonnHamuueckas cucrtema. Paza. ['ereporeHHass U rOMOTeHHas
cucrembl. KomnoneHTs!l cucrembl. @DYHKIMM W IapaMeTpbl COCTOSIHMS. BHYTpeHHsA
SHEPrusl.

[lepBoe Hawano (3aKOH) TepMOAUHAMUKH. OHTambnus. CTaHAAPTHOE COCTOSIHHE
BemecTBa. CTaHaapTHAs SHTAIbIIUS PEAKIIUH.

Tepmoxumust. Tepmoxumuueckoe ypaBHeHue. 3akoH JlaByaswe-Jlammaca. OcHOBHOM
3aKOH TEPMOXUMUHU - 3aKOH I 'ecca. Kpyrossie mporiecchl (ITUKIIbI).

OHTponHs Kak (YHKIUS COCTOSHHUS CHUCTeMBL. TepMoaMHaMHU4YecKass BEpOSATHOCTH
cocrossauss cuctrembl W. CrangapTtHas »HTporus. Bropoe Hadano (3aKOH)
TEPMOJNHAMUKHU.



23. Ilocrynar Ilnanka (TpeThe HA4YaIO TEPMOAUHAMUKH). VI3MEHEHUE SHTPONUHU BEUIECTBA C
yBEJIMYEHUEM TeMIIepaTyphl.

24. Dueprus 'n66ca. Ces3anHas Heprusi. HanpaBneHHOCTh XMMUYECKOTO TIpoLiecca.

25. OOpatumple W HeoOpaTHMble peakiuu. XuMu4eckoe paBHoBecue. Ilpuaiun Jle
[atenbe. CMeLIEHNE XUMUYECKOTO PAaBHOBECHSI.

26. PactBopsl. Kilaccudukanus pacTBOpoB IO arperaTHoMy cocTosiHUi0. HachlleHHsble,
HEHACBIIECHHBIE U NIEPECHILIEHHBIE PACTBOPHI.

27. Konnenrpauus pactBopoB. KoHLleHTpupoBaHHbIe U paz0aBiieHHbIe pacTBOpbl. CrIOCOOBI
BBIPAKEHUS KOHLIEHTPALUU PacTBOPOB.

28. DIeKTPOIUTHl U HeANIEKTPOIUThl. CHilbHBIE, clla0ble U CpeAHEN CUIIbI JJIEKTPOJIUTHIL.

29. DnexTponuTHuecKkas auccornuanus. OCHOBHBIC TIOJI0KEHUS TEOPUU AIIEKTPOIUTUIECKOM
aucconanuy. MexaHusM auccounanuu. Kuciorsl, OCHOBaHUS M COJU C TOYKH 3PEHMS
TOA. Crenenp guccoumanuu. KoHCTaHTa auccolManyy. 3akoH pa30aBieHUs
OctBanbia.

30. DnekTponuTHYEcKas Iucconuanus Boabl. MlonHoe mpousBenenune Boabl. Bomoponusiii u
T'HJIPOKCUIIbHBIN Noka3arenu. pH pacTBopoB coeil.

31. IIpousBeneHne pacTBOPUMOCTH. Peakimu HOHHOTO 0OMEHa.

32. T'unponus coneil. Tunsl ruaponusa. Peakuus cpeapl. CteneHb 1 KOHCTAHTA T'HIPOJIN3A.

33. Uneansuble pactBopbl. KommmuratuBHble cBoiicTBa pactBopoB. Ocmoc. OcMmoTHdeckoe
nasiienue. 3akoH Paynsa. Caenctus u3 3akoHa Payns.

34. OKHCIUTENBHO-BOCCTAHOBUTEbHBIE peakuuu. Teopuss OBP. Knaccudukanus
OBP.Oxucnurenu u BocctaHoBUTENN. MeTozbl coctaBieHus: ypaBHenuii OBP.

35. DnekTposm3. DIeKTPOIIN3 PaciuiaBOB, BOAHBIX pacTBopoB. [Tonstue o I'D. CocraBicHue
I'D. OJIC snementa. Cranaaptaas DJIC snemenra.

36. DnexTponHbie moTeHIMaNbl. CTaHIApPTHBIE SJIEKTPOJHBIE TOTEHIHMANB. 3aBUCHMOCTD
AJIEKTPOAHOIO IMOTEHIMaja OT KOHIIEHTPAlLUil BEIIeCTB M Temreparypsl ( ypaBHEHHE
Hepncra). DnekrpoxuMuyeckuil psji Hanps>KeHU METaIoB.

37. KonnuecTBeHHas XapaKTEpPUCTHKA IPOLIECCOB AIEKTposn3a (3akoH Papanes).

38. Mucnepcubie cucrembl. JlucnepcHast ¢a3za u aumcnepcuonHas cpena. CycneH3uu u
smynbcuu. Kommouanele pactBopel. Oddext Tunnang. Koarymauusa. 3HaueHue
KOJUJIOMJIHBIX PacTBOPOB.

39. KommuiekcHble coequnenus. Koopaunanuonnas teopust Bepuepa. OCHOBHBIE THIIBI K.C.
Homenknarypa k. c. [IpakTndyeckoe npuMeHEHHE K. C.

Hpumepbl IK3AMEHAUUOHHBIX ounemos

UHT'YIICKUA TOCYJAPCTBEHHBIV YHUBEPCUTET

JK3aMeHALMOHHBIN Omiaer Ne 1

ITo kypcy «JieMeHTAPHBIN KYPC XUMHI

JIsE_cTyAeHTOB 1 Kypca cnenuajbHOCTH «XMMHS))

Bonpockl.l. OCHOBHBIE CTEXMOMETPUUECKHE 3aKOHBI. THUIIBI XUMHUUECKUX PEAKIUI.



2. Ilocrynar Ilnanka (TpeTbe Hauyano TepMOAUMHAMHKHM). M3MeHeHue sHTponuu
BellecTBa C yBeJMueHUeM Ttemreparypbl.OHeprus [ubO6ca. CBsizaHHas dSHeprus.
HamnpaBieHHOCTh XMMHYECKOT0 IpoLecca.

3. HanuimuTe ypaBHEHUS 3JIEKTPOIUTHUECKON TUCCOLMUAIUU CIEAYIOIIMX BEIIECTB:
a) cynbdara xamus; 6) oprodochopHoit kucnotel; B) xyopuaa xkeneza (l11); r) murpara
Oapwsi; 1) THAPOKCHIA HATPHSI.

bunet paccMoTpeH U yTBep»KAeH Ha 3aceaHuH Kadeapsl

3aB. xkadenpoii, mpodeccop A.M.CanamoB

UHI'YIICKUA T'OCYJIAPCTBEHHBIA YHUBEPCUTET

IK3aMeHAIMOHHBIN OnjieTr Ne 2

Ilo xypcy «JieMEHTAPHBII KYPC XUMHH»

IJIS1_CTYAEeHTOB 1 Kypca cnenMaJbHOCTH «XHMHS

Bomnpocel. 1. OcnoBHble nonoxenuss AMY. CoBpeMeHHbIE OnpeneneHus MOHITHI
atoM u Mojekyna. I[lpocteie u cioxsble BemecTBa. OTHOCUTENbHAas aTOMHas Macca,
OTHOCHUTEIIbHAs MOJIEKYJIsipHas Macca. Moib. Yucno ABoragpo. MossipHas macca.

2. DHTponHUs Kak (YHKIHUS COCTOSHUS cUCTeMbl. TepMoanHaMuyecKkasi BEpOSATHOCTb
cocrosHus cucrembl W. CtanaptHas sHTponus. Bropoe Hayano (3ak0H) TEpMOJIMHAMUKH.

3. OcHOBHBIE THUIIBI XUMUYECKUX peakiuil. [[puBecTy npuMepsl Kax a0l U3 HUX.

burner paccMoTpeH U yTBEpK/eH Ha 3acelaHuu Kadeapbl

3aB. xadenpoii, mpodeccop A.M.Camnamos

I(pumepuu OUEHKU omeema HA IK3AMEHe

4-0annpHas 1IKana [Toxazarenu Kpurepun

(YpoBeHb
OCBOCHHS)

OT1nu4HO 1. Tlonnota u3noxxkenus | CTyA€HTOM JaH TOJHBIM, B JIOTHYECKOMH

(TIOBBITIEHHBIH TEOPETUYECKOTO M0CJIEIOBATENbHOCTH Pa3BEPHYTHIH OTBET

YpOBEHB) MmarepHaa; Ha TIOCTaBJCHHBIA BOMPOC, T/€ OH

[TomHOTA U | IPOJIEMOHCTPUPOBAJI 3HAHUS TIpeaAMeTa B

HPaBHIBHOCTD MOJIHOM 00beMe Yy4yeOHOW MporpamMMBbl,

pelLeHus JIOCTaTOYHO ri1y0oKo OCMBICTTBAET

HPaKTHYECKOTO TVCIIATUTHHY, CaMOCTOSITEIIBHO, "

3aIaHus; MCUEPIIBIBAIOILE OTBEYaeT Ha

T[IpaBHIBHOCTD /K | AOTIONHUTENBHBIE  BOIPOCHI,  HPUBOIUT

apryMEHTHPOBAHHOCT COOCTBEHHBIC TPUMEPHI MO MPOOIEMATHKE

b U3J105KeHHs | TOCTaBICHHOTO BOIIPOCA, permn

NpeUIO’KEHHBIE MTPAKTHYECKHe 3a7aHus 0e3




Xoporo
(6a30BbIi
YPOBEHD)

Y 1oBnETBOPUTEND
HO
(oporoBbIit
YPOBEHB)

HeynosnerBopure
JBHO
(YpoBeHb He
chopMUpOBaH)

(TmocnenoBaTeNIbHOCTh
JIEHCTBHI ),

4. CaMOCTOSATENLHOCTh
OTBETA;

5. Kynsrypa peun;

6. uT.I.

onboK.

CTyneHTOM JaH pa3BEepHYTHIM OTBET Ha
MOCTABJICHHBIH  BOINpPOC, TN€  CTYAEHT
JIEMOHCTPHUPYET 3HAHUS, IPUOOPETEHHBIE HA
JEKIMOHHBIX M CEMUHAPCKUX 3aHATHSIX, a
TaK)Ke MOJYyYEHHBIE MOCPEACTBOM H3YUECHHS
00s3aTeNbHBIX Y4€OHBIX MAaTEepHAJIOB 110
KypCy, JaeT apryMEHTUPOBAHHBIE OTBETHI,
MPUBOJUT MPUMEPHI, B OTBETE MPUCYTCTBYET
CBOOOJTHOE  BJIAZICHHUE  MOHOJOTHYECKOM
peublo, JIOTMYHOCTh U MOCIEA0BATEIbHOCTh
orBeTa. OHAKO JOMYCKAaeTCsl HETOYHOCTh B
OTBETE. Pemmn MpeIJI0KEHHbIE
MpPaKTUYECKUE 3aJaHusi C HEOOIbIIMMHU
HETOYHOCTSIMH.

Crynentom JlaH OTBET,
CBUJIETEJCTBYIOIINIA B OCHOBHOM O 3HAaHUU
IIPOLECCOB  M3y4aeMOW  JUCLMILIUHBI,
OTJIMYAIOIINKCA HEIOCTaTOYHOW TIIyOMHOM
U TIOJIHOTOW PpACKpBITUS TEMBI, 3HAHUEM
OCHOBHBIX  BOIIPOCOB  TeOpuH,  ciaabo
cOPMHPOBAHHBIMU  HAaBBIKAMH  aHAJIN3a
ABJICHUM,  TMPOLECCOB,  HEAOCTATOYHBIM
YMEHMEM  JaBaTb  apryMEHTHPOBaHHbBIE
OTBETHI u MIPUBOJUTH IPUMEPBHIL,
HE/IOCTaTOYHO  CBOOOJHBIM  BJIAJCHHEM
MOHOJIOTHYECKON peYbl0, JIOTMYHOCTBIO U

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

MPAKTUYCCKUX 3aJaHuM.

CTy,Z[eHTOM JaH OTBCT, KOTOpLIﬁ COACPIKUT

pan CEPBbE3HBIX HETOYHOCTEH,
OOHApY)XMBAIOIIWNA HE3HAHHE MPOIECCOB
U3y4yaeMon MIPEAMETHON oOnacty,

OTJIMYAIOIIUIACS HETJIYOOKHUM PacCKpPBITHEM
TEMbl, HE3HAaHHEM OCHOBHBIX BOIIPOCOB
TeopuH, Hec(HOPMUPOBAHHBIMH HABBIKAMH
aHanu3a SBJIEHUW, MPOLIECCOB, HEYMEHUEM
aBaTh apryMEHTHUPOBAHHbBIC OTBETHI,
CJ1a0BIM BJIaJiCHUEM MOHOJOTHYECKOM
peuybl0,  OTCYTCTBUEM  JIOTUHYHOCTH U
MOCJIEOBATEIbHOCTH. BriBogsl
MOBEPXHOCTHBI. Pemienne MmpakTUYeCKuX
3aJlaHUld HE BBINIOJIHEHO. T.e CTYIEeHT He
CIoCOOCH OTBETUTh HA BOMPOCHI JaXKe MPHU
JIOIIOJTHUTENBHBIX ~ HABOJAIIMX  BOIPOCAX
MPEINOJaBaTEIs.




9. VYYEBHO-METOJUYECKOE U HTHOOPMALIMOHHOE OBECIIEYEHUE
JUCHUIINHBI

9.1. YueOnas uTeparypa:

a) OCHOBHAsl.

1. AxwmeroB H. C. Obmas un Heopranudeckast xuMusi: yueOHuk aiis By3os/H. C.

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

2. T'munka H.JI. O6mast xumust. — M.:MuTterpan-Ilpecc, 2010. — 727 c.

3.I'muuka H.JIL. 3anaun u ynpaxsaenus mo oomiei xumun. — JI.: Xumus, 2011.

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

5. Heoprannueckast xumus: B 3 1./ITox pen. 0. JI. Tperbsikosa . - M.: U3naTenbckuid
neHTp «Akagemusi», 2004. — 240 c.

6.VYraii SI.A. Obmas u Heoprannueckas xumus. — M.:BI, 2000. — 527 c.

0) 10MOJTHUTEIbHAS:

1. Crenun b. J[. Heopranuueckas Xumusi: y4€OHUK JUISI XUMHUYECKHX U XUMUKO-
TEXHOJOTHYECKHX CHeluranbHocTel Bhicil. yueb. 3aBenenuit/b. 1. Crenun, A. A.llBeTkoB. — M.:
Bricmiag mkomna, 2008. — 256 c.

2. CyBopos A. B. O6mas xumusi: yuebHOe ocodue /i BhICII. yued. 3aBeIeHui/A.
B. CyBopos, A. b. Hukonbckuii. — CII6.: xumus, 1995. — 624 c.

3. JInpaun P. A. Peakiiuu HeopraHU4eCcKHX BellecTB: cripaBouHuk/P. A. Jlunun. — 2-¢
u3., nepepad. u npomn. — M.: IIpoda, 2009. — 638 c.

4. Pabunosuu B. A. Kpatkuii xummueckuii cripaBouHuk/B. A. Pabunosuuy, 3. 4.
Xasuna. — CII0 .: Xumusg, 1994. — 432 c.

5. Jlypoe 1O. 1O. CnpaBounuk no anamurudeckoit xumun/10. 0. Jlypse. — M.
Xumus, 1967. — 390 c.

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

7. ['onb6paiix P. A. COopHUK 3a/1a4 U YIpaXHEHUH 0 XUMUM: Y4eOHoe ocobue
JUTSL XMM.-T€XHOJI. CIell. BeIcil. yueO. 3aBenennii/P. A. I'onpopaiix, E. . Macnos. — M.:

Bricmas mxoma, 1997. — 384 c.

9.2. UHTepHET-pecypchl

1. http://c-books.narod.ru/pryanishnikovl_2_1.html
2. http://alhimic.ucoz.ru/load/26
3. http://www.chem.msu.su/rus/teaching/org.html


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
ChemSoft 2004

No ok

9.3. IIporpammHoe obecneyeHmne

YHuBepcuTeT  obOecreueH  HEOOXOAWMMBIM  KOMIUIGKTOM  JIMIIEH3WOHHOTO W CBOOOJHO
pacIpoCTpaHsIeMOro IPOrpaMMHOI0 00ECIIEUCHHMS, B TOM YHCJIC OTCUCCTBCHHOI'O IPOM3BO/ICTRA.

Kaxnprii oOywaromuiics B TeueHHE BCETr0 Iepuona oO0ydeHHs o0ecleueH HHAWBUAYaIbHBIM
HEOTpaHMYECHHBIM JOCTYIIOM K 3JIEKTPOHHOW MHPOPMAIIHOHHO-00pa30BaTeIbHON Cpe/ie YHUBEPCUTETA U3
mo00il TOYKH, B KOTOPOH HMeeTcss JOCTYyH K HH(OPMAIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTn
«HTEpHET» KaK Ha TEPPUTOPUH YHUBEPCUTETA, TAK U BHE €€.

VYHuBepcuter o0ecreyeH CIEIYIOIUM KOMIIEKTOM JIMIIEH3MOHHOTO IPOrpaMMHOTO

obecrieyeHus.
1. JluuensmoHHOE MporpaMMHOE o0ecrieueHue, ucnoibdyemoe B Uarl'y

1.1. Microsoft Windows 7

1.2. Microsoft Office 2007

1.3. Iporpammusiit kommieke MMUC “Busyansnas Ctynus TectupoBanust”

1.4. AntuBupycnoe I1O Eset Nod32

1.5. CnpaBouHo-mipaBoBasi cuctema “I'apant”

Hap;my C TpaAULUOHHBIMU HU3JAHUSAMU CTYACHTBI W COTPYAHUKH HMCHOT BO3MOKHOCTbH
IMOJIB30BAaThHCA SJICKTPOHHLIMU ITOJHOTECKCTOBLIMHU Oazamu JaHHBIX:

Taonuua 9.1.
HasBanmne pecypca Cebuika/goctyn
OnextponHass ~ OuOnworeka  ommaiin  «EguHoe  okHo K | http://window.edu.ru
00pa3oBaTeIbHBIM PeCypcamy
«Obpa3zoBarenbHbIi pecype Poccum» http://school-collection.edu.ru

desepaibHblii  00pa3oBaTeNbHBI  mopTaN:  yupexaenus, | http://www.edu.ru —
nporpammsl, ctanaaptel, BY3b1, Tectel ET'D, TA

desnepanbHblii  HeHTp — uH(bOPMAIMOHHO-00pa3oBarenbHbIX | hitp://fcior.edu.ru -
pecypcos (OIINOP)

OBC "KOHCVJIBTAHT  CTYJEHTA". Onexrponnas | http://polpred.com/news
OnOIMOTEKa TEXHUYECKOTO By3a

W3narenbctBo «JlaHby. DIEeKTPOHHO-OHONINOTEUHAsT CHUCTEMa http://www.studentlibrary.ru -

Pycckas BupTyanbHas OubInoTeKka http://rvb.ru —

UznarensctBo «Jlanby. DnekTpoHHO-OMOIMOTEYHAsI ccTeMa http://e.lanbook.com -



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
http://www.studentlibrary.ru/
http://rvb.ru/
http://e.lanbook.com/

E>xenenenbHuk Hayku u oOpazoBanust FOra Poccun «Akanemus» | http://old.rsue.ru/Academy/Archives/I

ndex.htm
Hayunas snextponHas Oubianoreka «e-Library» http://elibrary.ru/defaultx.asp -
DnekTpoHHO-O0ubMoTeuHas cucrema [IPRbooks http://www.iprbookshop.ru -

DJIeKTPOHHO-CIIPABOYHAS ~ CHCTeMa JIOKyMeHToB B  cdepe | http://www.informio.ru
obpazoBanus «HPOpMHO»

HNudopmanmonHo-npaBoBas cucrema «[ apanr CereBasi BepcHs, JOCTYIIHA CO BCEX
KOMITBIOTEPOB B KOPIOPATHBHOMN CETH
Nurl'y

DNeKTPOHHO-O0UOIMoTeUHas cuctemMa «HOpai» https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

Teoperuuecknii Kypc

1) Jlekuuu: mpe3eHTaIHH.

2) KoHTpoJibHBIE TECTHI.

3) Cnucok BOIpoCoB JUIsl POBEIEHUS KOJUNIOKBUYMOB.
4) BapuanTsl 3aanuii 151 KOHTPOJIBHBIX PadoOT.

5) BapuanTsl 3a1aHuii 17151 CaMOCTOATENBHBIX padoT.

11. METOAUYECKUE YKA3ZAHUA JJIS1 OBYUYAIOHIUXCSA ITO OCBOEHUIO
JNCHUIIVINHBI

HucnunnuHa «QJIeMEHTapHbBIN KypC XHMHUN) HallpaBjieHa Ha (OPMHUPOBAHNE KOMITETECHIIUMN:
YK-2, OIIK-6, TIK-3..

IIpomexyTOUHast aTTecTalys NPEaIoNaraeT 3K3aMeH.

[Tpuctynas K WM3y4eHUIO JUCLUUIUIMHBL, HEOOXOAUMO B INEPBYIO OYepe/lb O3HAKOMUTHCS C
coJiep;kaHueM paboueit mporpammbl gucuuminHel (PITI).

Jlexuuu UMEIOT LIEIbI0 AaTh CUCTEMATU3UPOBAHHbBIE OCHOBBI HAYYHBIX 3HAHU.

[Ipu u3yyenun u npopaboTKe TEOPETUUECKOTO MaTepraia HE0OXOIUMO:
- MOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha JIEKIIMOHHOM 3aHATHUU MaTepual U JIONOJIHHUTH €ro C
Y4E€TOM PEKOMEHJIOBAaHHOM 10 JAHHOM TEME JINTEPaTyphl;
- IPHU CAMOCTOSITEIIBHOM M3Y4YEHHM TEOPETUYECKOM TEMBbI CHEIaTh KOHCIIEKT, HCIOJIb3Ys
pekoMmeHmoBanuble B PIIJ[ nmTeparypHble HWCTOYHMKH H  PECypchl  HMH(OPMAIMOHHO-
TEJICKOMMYHUKALIMOHHOU cetu «HTepHeT»
- IIpY MOATOTOBKE K MPOMEKYTOYHON aTTeCTal[Mi MO MOJYJIIO HCIOIb30BaTh MaTepuaibl GpoHaa
OIICHOYHBIX CPEJCTB.



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/

JlabopaTropHble 3aHSTHS TPOBOASTCS C IENBI0 YIIYOJIIGHHWS W 3aKpeluieHUs 3HaHHM,
MOJIyUEHHBIX Ha JIEKUUSAX U B IHPOIECCE CAaMOCTOSITENIBHONM paboThl HajJ HOPMATHBHBIMU
JOKYMEHTaMH, Y4eOHOH 1 HayYHOH JTUTepaTypoil.

[Tpu moAroToBKe K J1aOOPaTOPHOMY 3aHSITHIO HEOOXOAUMO:

- U3Y4HTh, MIOBTOPUTH TEOPETUUCCKUIN MATEPHUAI 10 33I1aHHOH TeMe;
- [IPH BBIMIOJIHEHUH JOMAIIHUX PACYETHBIX 3aJIaHUM, U3yYUTh, IOBTOPUTH TUIIOBbIC 3a/1aHUs,
BBITIOJTHSIEMBIC B Ay TUTOPUU.

Pexomenganuu no padore ¢ HAy4YHOI U y4eOHOM JTUTEPATYPOil

Pabora ¢ yueOHOI 1 HAYyIHOU IUTEPATypOl SBISIETCS TJIABHON (POPMOI CaMOCTOSATEIIBHON
paboTel U HeoOXoauMa HpPHU MOATOTOBKE K YCTHOMY ONPOCY HAa CEMHUHAPCKHUX 3aHATUAX, K
MOJIYJIbHBIM KOHTPOJIBHBIM paboTaM, ompocy, 3aueTy. OHa BKIIOYAeT MPopaboTKy JICKITHOHHOTO
MaTepuaia — H3Y4eHHE PEKOMEHIOBAHHBIX HCTOYHHUKOB M JHUTEPATYphl IO TEMaTUKE JICKIIUU.
KoHCekT NeKnun NOJDKEH CoAepkarh pedepaTUBHYIO 3alHCh OCHOBHBIX BOIPOCOB JICKIIWU,
MPeUIOKEHHBIX TpernojaBareeM cxeMm (MpU HX JEMOHCTpAIMH), OCHOBHBIX HCTOYHHKOB U
JUTEPATyphl TI0 TEMaM, BBIBOJBI TI0 Ka)xJ0My BOmMpocy. KOHCIEKT J0omKkeH ObITh BEHITIOJHCH B
OTIIeNbHON TeTpanu mo mnpeameTy. OH JODKEH OBITh aKKypaTHBIM, XOPOIIO YHTAaeMbIM, HE
COJIepXKaTh HE OTHOCAILYIOCS K TeMe HH(POPMAITUIO WU PUCYHKH.

KoHcnekTsl HayuHOI TUTEpaTyphl IPU CAMOCTOSTEIBHOM MOATOTOBKE K 3aHITHSIM JTOJIKHBI
OBITh BBITIOJIHEHBI TAKXKE AKKYPaTHO, COJEP)KaTh OTBETHI HA Ka)/IbIH IMOCTABICHHBIA B TEMeE
BONPOC, MMETh CCBUIKY Ha HMCTOYHHMK HH(GOpMaluu ¢ 00sS3aTelbHBIM YKa3aHHEM aBTOpa,
HA3BaHWS W TOJA W3JaHUS HWCIOJIB3yeMOW HaydHOW IuTepaTyphl. KOHCIEKT MOXeT OBITh
OTIOPHBIM (COJIEPKATh JIUIIHL OCHOBHBIE KIIFOUEBbIE MO3UIMH), HO MPU STOM MO3BOJISIONIUM JIaTh
MOJTHBIM OTBET IO BOIPOCY, MOXKET OBITh MOAPOOHBIM. O0BbEM KOHCIIEKTA OMPEIEISICTCS CaMUM
oOyJaronumcs.

B npouecce paboTsl ¢ yueOHOM U Hay4yHOU JTUTEpaTypoil 00y4arOIIUNCI MOXKET:

- JenaTh 3amuCd MO XOAYy YTeHHS B BHUJIE MPOCTOrO WM Pa3BEPHYTOrO IUIaHa (CO3/1aBaTh
NepeYeHb OCHOBHBIX BOIPOCOB, PACCMOTPEHHBIX B UCTOYHUKE);

- COCTaBIIATh TE3UCHI (LIUTUpOBaHWE HaubOoyiee BaXXKHBIX MECT CTaThbH WIUW MOHOTpaduw,
KOPOTKOE M3JI0’)KEHUE OCHOBHBIX MBICJIEH aBTOpa);

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

- CO3/71aBaTh KOHCIIEKTHI (Pa3BEpHYTHIE TE3HCHI).



Pabouas mporpaMma IUCHUIUIMHBI «JIEMEHTAPHBIN KypCc XUMHH» COCTABIE€HAa B COOTBETCTBUM C
tpeboBanmsivu  ®T'OC BO mo cnemmanpHoctd  04.03.01. «Xumus (ypoBeHb OakalaBpuaTa)y,
YTBEPKICHHOTO MPHUKa30M MuHHUcTepcTBa 00pazoBanus U Hayku Poccuiickoit @enepannn ot 17 wutons
2017 r. Ne 671

[TporpamMmmy cocTaBmia: K.T.H., JOUEHT Kadeapsl Xumun _Bokosa JL.M.

Pabouas nporpamma ogoOpeHa Ha 3acefaHuu Kaeapbl XUMUU

[Tporokon 3acemarmst Ne 10 ot « 20 » wuroHS 2023 .

PabGouast mporpamma onoOpeHa y4eOHO-METOAMYECKUM COBETOM XHMHUKO-OMOJIOTHYECKOTO
dakynbrera

[Tpotokon 3acemanust Ne 10 ot « 26 » wroHA 2023 .

HporpaMMa pacCMOTpPCHA HAa 3aCCAaHHNU Y‘Ie6HO-MeTOI[I/I‘IeCKOl"O COBCTA YHUBCPCUTETA

[Iporokon 3acemanust Ne 10 ot « 28 » urIoHA 2023 r.



Pabouas nporpamma yTBEpKA€Ha Ha 3aceJaHUU Kapeapbl XUMHUH

[Mpotoxon 3aceqanust Ne _ 10 oT « 20 » WroHs 2023 .

3aBenyromuii kKageapoi

/_CanamoB A.M._/

Pabouas nporpamMma o/100peHa y4eOHO-METOIUIECKHM COBETOM

XI/IMI/IKO-6I/IOHOFI/IIICCKOFO_(1) aAKyJIbTCTa

ITporoxoun 3acemanus Ne _ 10 OT « 26 » uioHA 2023 1.

Ipencenarens yueOHO-METOANIECKOTO COBETA

/  IlnmeBa AM. /

HporpaMMa PaccMOTpPCHA HA 3aCCAaHUN y‘le6H0-MeTO,[[I/I'{CCKOFO COBCTA YHUBCPCUTCTA



IIporokon 3acemanus Ne 10 or « 28

» WIOHS 2023 r.

Hpence}laTem) y‘Ie6HO-MCTOI{I/I‘l€CKOFO COBCTAa YHUBCPCUTCTA

/__Xamarymeros Lb. /

Caenenns o nepeyTBep:KIeHHU MPOrpaMMbl HA OUYepPeTHOI yueOHbIii T0 U perucTpauun

H3MEHEeHUI
VYueOHsbIit Pemrenue xadenpst BuecenHnble n3MeHEHM IToanuce 3aB.
kadempoit
roj (Ne mpoTokona,

JiaTa)







