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1. IEPEYEHb KOMIIETEHIIUI, ®OPMUPYEMBIX TUCHUIIINHOMN

Kon HaumeHoBaHue Nuaukarop B pesyibTarte ocBoeHHs
KOMIIETEHI] KOMIIETCHLIUH JOCTH/KEHHSA AUCHUIIJIMHBI 00yYarouiics
HH KOMIICTCHIIHH HOJIKeH
Yuueepcanvnvie komnemenyuu u unOUKaAMOPsL UX 0OCHUIICEHU
YK-1 Cnocoben ocymect- YK-1.1. Ananuzupyer | 3HaTh:

BJIITh MOUCK, KPUTH-
YeCKHUil aHaAIu3 1
cuHTe3 uHdopmanuu,
NMPUMEHATh CUCTEM-
HBIA OAXO0J JIS pe-
HIEHUS] NOCTABJIEHHbIX
3a1a4

3ajady, BBIICNSAS €€
0a3oBbIC
COCTaBJISAIOIINE;
VYK-1.2. Ompenenser,
HHTEPIIPETUPYET u

pamxupyer uH(opma-
U0, TpeOyeMyr s
peleHnsT TIOCTaBJICH-
HOM 3a7a4M;

YK-1.3. OcymecTBis-
€T TIoncK HH()OpPMAITUU
JJIsA PECHICHUA I10C-
TaBICHHON 3aJa4ydl IO
PasIn4HBIM TUIIaM
3aIpOCOB;

YK-1.4. Tlpu obpa-
botke  wmH(DOpMAIUU
ornu4aeT (PaKTel  OT
MHEHUH, HWHTepIpeTra-
Ui, OIeHOK, (hopMu-
pyer coOCTBEHHBIC
MHEHHUS M CYXJICHUS,
apryMeHTHPYEeT CBOM
BBIBOJILI W TOYKY
3peHUS;

YK-1.5 Paccmarpusa-
€T W TIpejIaraeT Bo3-
MOJKHBIE BapHAHTHI pe-
IIEHUS TTIOCTAaBJIIEHHOMN
3aJ]a41, OLIEHUBAs UX
JIOCTOMHCTBA U HEJIOC-
TaTKH.

- IOHATHE U Kiaccu(puKanus
CHUCTEM;

- CTPYKTYpY U 3aKOHOMEPHOCTH
(YHKIMOHUPOBAHUS CHCTEM;

- 0COOEHHOCTH CCTEMHOTO
MOJX0/1a B HAYYHOM IT03HAHUM;

- IOHATHE O CUCTEME, €€ LEAX,
3ajayax ¥ OOMIMX MPHUHIUIAX;

- OCHOBHBIE TEXHOJIOTHH TIOMCKA U
cbopa nH(hOpMany;

- bopmatel mpencTaBIeHUS
WHPOPMaIUK B KOMITBIOTEPE;

- IPaBUJIa UCTIOJIb30BAHUS CPEICTB
CBSI3H;

- MH(QOPMAIIMOHHO-TTOUCKOBBIE
CHUCTEMBI U 0a3bl JaHHBIX;

- TEXHOJIOTHIO OCYILIECTBIICHUS
novicka nHMop Manuwy,

- TEXHOJIOTHIO CUCTEMAaTU3aLH
NOJy4eHHON HH(OpMaLuy;

- COCOOBI CTaTHCTUYECKOH 00pa-
OOTKM JaHHBIX, TPEJICTABICHHBIX B
Pa3IMYHBIX U3MEPUTEIIBHBIX HIKa-
Jlax ¥ aHAJU3 MTOJIyYCHHBIX Pe3yJib-
TaTOB;

- BUJIBI U ()OPMBI PAOOTEHI € TIe/1a-
TFOTUYECKON ¥ HAYYHOU JTUTEepary-
poii;

- TpeOOBaHMsI K 0(OPMIICHHUIO
Ooubnmorpadun (cnrcka Turepary-
pBI).

Ymersn:

- paboTathb ¢ nHopmanuei,
MIPEJICTAaBIECHHON B PA3INYHON
opme;

- 00pabaTEIBaTh TAHHBIE CPEACT-
BaMH CTaHJAPTHOT'O MPOrPaMMHOTO
o0OecITeueHus;

- CHHTE3UpOBaTh MH(OPMAIIHIO,
MPEACTABICHHYIO B Pa3IMYHBIX
UCTOYHUKAX; -

- BBIOMpaTh UCTOYHUKH HH(DOPMa-
UM, a/IeKBaTHBIE TIOCTABICHHBIM
3aJauyaM U COOTBETCTBYIOIUE Ha-
YYHOMY MHPOBO33PEHHIO;

- OCYIIECTBIIATH MIOUCK HH(POpMa-
uuy;

- HHTEPIPETUPOBATh U PAHKUPO-




BaTh UHPOPMAIIHIO, TPEOYEMYIO JIIIs
peleHHs TOCTABIICHHOM 3a1a4H.
Baagers:

- IEPCOHANBHBIM KOMITBIOTEPOM H
MTOUCKOBBIMH CEPBUCAMH;

- METOJIUKAMH aHAJMTUKO-CUHTE-
THUYECKOI 00paboTKH HHPOPMAIH
U3 pa3IMYHBIX HHPOPMAIIOHHO-
MOUCKOBBIX CHCTEM (IIpeAMETH3a-
1ysl, aHHOTHPOBaHue, pedepupo-
BaHUE).

Hpot[)eccuonaﬂbnble KomnemeHnuuu u unbukamopbt UX O0CMUICEHUA

IIK-4 Cnoco0eH NpUMeHSTh
OCHOBHbBI€E €CTECTBEH-
HOHAYYHbIE 3aKOHBI
NPHU 00CYKAeHUH T10-
JIy4eHHBIX pe3yabTa-

TOB.

IIK-4.1. 3HaeT OCHOBBI
(hyHIaMEHTATLHBIX
paszenoB MaTeMaTHKH,
(U3UKH, XUMAHU, HAYK
0 3eMi1e ¥ OHoJIOrHY,
HEOOXOTUMEIE B TIPO-
(heccroHaNbHOI nes-
TEILHOCTH, BO3MOXK-
HOCTH Y 00JIaCTH TIpH-
MEHEHUS] METOJIOB JK-
CIIEPUMEHTAIBHBIX HC-
CJIeJIOBaHMH B (PHU3HKE.

IIK-4.2.Ymeer uc-
[10JIb30BaTh OCHOBHEIE
3aKOHBI €CTECTBEHHO-
HAYYHBIX JTUCIUILINH
IUIS OOBSICHEHMS
9KCIIEPUMEHTAIBHBIX
pe3yJIbTaTOB; MIPUMeE-
HSTH METOBI MaTeEMa-
THYECKOTO aHaIn3a 1
MOJICTTUPOBAHHUS, OC-
HOBHBIX 3aKOHOB (hu-
3UKH JIJIS pEIICHUs 3a-
Jiad pohecCuoHab-
HOMU JIeSITeIIbHOCTH;

IK-4.3.Bnaneet me-
TOJIaMHU TeOpeTHYec-
KOTO ¥ 9KCIIEPUMEH-
TaJbHOT'O UCCJICI0BA-
HUSI, HABBIKAMU TIPH-
MEHEHHS OCHOBHBIX
3aKOHOB €CTECTBEHHO-
Hay4YHbIX JUCHUILINH
B IpOo(heCCUOHANTBHOM
JICATSIIbHOCTH.

3HaTh:

- OCHOBHBIC MTOHSITHS COBPEMEHHOMN
BBICIICH MaTEMaTHKU;

- (hyHIaMeHTaIbHEIE 3aKOHBI
MIPUPOJIBI 1 OCHOBHBIE (PU3UIECKHE
3aKOHBI B 00JIACTH MEXaHHKH,
TEPMOJMHAMHUKH, IIEKTPHUIECTBA U
MarHeTHU3Ma;

- COBPEMEHHbBIC TCHICHITUU
pa3BuTHs HHQOPMATHKH U
BBIYHUCIIUTCILHON TEXHUKH,
KOMITBIOTEPHBIX TEXHOJIOTHH;
YmMmern:

- IPUMEHATh MaTeMaTHIECKHUe
METO/IBI JISL PEIIEHUsI IPaKTHIeC-
KHX 3a]1a4;

- IPUMEHATH (PU3UUYECKUE 3aKOHBI
JUTS pEIIeHUs IPAaKTUYECKUX 3a71ad;
- IPUMEHSAThH BBIYUCIIUTEIBHYIO
TEXHHKY JUUIS PEIICHUS MTPAKTH-
YECKHX 3a7aY;

- paboTaTh C COBPEMEHHBIM JKCIIE-
PuMeHTaIbHBIM 000pPYI0BaHUEM;
Baanern:

- METOZaMH MaTEeMaTHIECKOTO
aHaJn3a;

- JJIeMEeHTaMH (PYHKIIHOHAIEHOTO
aHaJIn3a;

- COBPEMEHHBIMU YHCACHHBIMHU
METO/IaMH;

2. OueHuBaHue BbINOJIHEHHUS MNPaAaKTHICCKUX 3aJaHuH

4-6annabHas
IIKaJa
(ypoBeHb
OCBOEHMSI)

TToxa3aTenn

Kpurtepun




OTanaHOo 1.1TonHoTa  BEBINIOJIHE-
(TOBBIIEHHBII HUS MIPAKTHIECKOTO
YPOBEHb) 3aJaHus;
2. CBOEBPEMEHHOCTb
BBITIOJIHEHMS 3a/1aHUS;
3.IlocneroBaTebHOCTD
u paIMoHaIbHOCTh
BBITIOJIHEHMS 3a1aHUS,
Xoporo 4. CaMOCTOSITEIBHOCTh
(6a3oBbIit peLIeHNs;
YPOBEHB) 5.ut.m.
Y 10BIIETBOPUTEITH
HO
(moporoBbIit
YpOBEHbB)
Heynosnersopure
JLHO
(YpoBeHb He
chopMHpOBaH)

Crynenrom 3aJaHue peleHo
camocrosTenbHo. Ilpu 3TOM  cocraBieH
MIPaBUJIBHBIN AITOPUTM PELICHUS 33]IaHusl, B
JOTHYECKUX PAaCCYyKICHHAX, B BBIOOpE
dbopMyIl U pelIeHUH HEeT OIIMOOK, MOJy4eH
BEPHBIN OTBET, 3a7aHue peLIeHo
palMOHATBHBIM CIIOCOOOM.

CTyIneHTOM 3aZjaHue PELIeHO € MOJCKa3Kou
npenojgasarens. Ilpy  sToM  cocraBieH
IIPAaBUJIbHBIM aJITOPUTM PELICHUs 3aJaHUsl, B
JIOTUYECKOM PAaCCYXJIECHUU U PELIEHUM HET
CYLIECTBEHHBIX OLIMOOK; IPAaBUIIBHO C/IETaH
BbIOOp (dopMysn s pelIeHHs;  eCTh
0O0BSICHEHUE PELICHMs, HO 33aJJaHhEe PEIIeHO
HEPAUOHAIBHBIM CIIOCOOOM MJIM IOIIYILEHO
He Oosee JBYX HECYIIECTBEHHBIX OLIMOOK,
MIOJIy4EH BEPHBIA OTBET.

Crynentom 3aJlaHnue perieHo c
MmojJCKaskaMu Tmpenojaasarens. [Ipu sTom
3aJaHUC ITOHATO HpaBI/IJH)HO, B JIOTHYECCKOM
pPacCyXJI€HUU HET CYIIECTBEHHBIX OLIMOOK,
HO JIOMYIIEHBI CYIIECTBEHHBIC OLIMOKU B
BbIOOpEe GOpMyNnl HIM B MaTEeMaTHYECKUX
pacyerax; 3aJlaHue PEeHIeHO HE IMOJTHOCTHIO
WIN B OOIIIEM BUJIE.

CTy,Z[eHTOM 3aIaHUEC HE PCIICHO.

3. CooTBeTCTBHE M3YYaeMbIX Pa3/1eJioB, Pe3yJbTATOB 00YUeHHS U OLIEHOYHBIX

CpelacTB
Ne KonTponupyemsbie pazaesnsl Kon xonTponu- HanmeHnoBanue o1ieHOYHOTO
/i (TeMbl) TUCIUTUINHBL pyemoii Kkomre- CpelcTBa
TEeHIINH (WU €€
4acTH)

1 [Beenennme. Ocnopnpie monstus n|  YK-1, IIK-4 CobecenoBaHNe, TECTOBBIIH KOH-

3aKOHBI XUMUU TPOJIb. KOHTpOJ'IBHaSI pa60Ta
2 |Ctpoenue aToma YK-1, I[IK-4
3 |[epromuueckuii 3aKOH U EPHO- VK-1,1IK-4  |CobecenoBaHue, TECTOBBII KOH-

JINYCCKasl CUCTEMA XUMHNYCCKUX
snemenToB .M. Menneneena.

TpoJib. KoHTponbHas pabora




4 [Xummueckas cBs3b VK-1, IIK-4 Co0OecenoBaHue, TSCTOBBIM KOH-

TpoJib. KontpoibHas pabora

S |Crpoenue u coiictBa kommurekc-| YK-1,IIK-4  |CoGecenosanue, TecToBbIH KOH-
HBIX COCI[I/IHCHI/If/'I TPOJIb. KOHTpOHBHaﬂ pa60Ta

6 [Hauyama xumudeckou TepMoarHa- VK-1, IIK-4 CobecemoBaHne, TECTOBLINA KOH-
MUKU TpoJib. KoHTposibHast pabota

! |Kuneruka 1 MEXaHH3M XHMIYEC- YK-1, T1IK-4 CobOecenmoBaHue, TSCTOBBIM KOH-
KHX pCaKInu Tpoib. KontponpHas pabota

8 [PactBOpHI VK-1, IIK-4 CobeceroBaHnEe, TSCTOBBIN KOH-
Tpoib. KonTponpHas pabora

9 |OkucauTenbHO-BOCCTAHOBHTE - VYK-1, IIK-4 CobecenoBaHue, TECTOBBIA KOH-
HbIC pCAKIINN U SJICKTPOXUMU- TpoJib. KontposnbHas pabora

YEeCKHE CBOWMCTBA PAaCTBOPOB

Tema:

1.

10.

4. OHEHOYHBIE CPEJACTBA JJISA TEKYIIEI'O KOHTPOJISL
YCHEBAEMOCTH, TIPOMEXYTOYHOMN ATTECTAIIMU 110 UTOTAM
OCBOEHMSA JUCHHAIIJIMHBI

Bonpocul onsa cobecedosanusn
«OCHOBHBIE KJIACCHI HEOPTAHUYECKHUX COCTUHEHMID)

Kakue OuHapHbIE COeIMHEHNS Ha3bIBAIOT OKCUAAMH? YKaKUTE BO3MOKHBIE CITOCOOBI UX
MOJTyYEHUSI.

Ha gyeM ocHOBaHa kiaccuduKaius OKCHIOB Ha: a) HeCoJIeo0pas3yrolue 1 coneodpa-
3yro1ue; 0) KUCIOTHBIE, OCHOBHBIE U MPOSIBISIONINE KHCIOTHO-OCHOBHYIO
JBoicTBeHHOCTH? Kakue peakiuu XxapakTepHbl JUIsl OKCUIOB KaXKI0M U3 3TUX TPy’
[IpuBenuTe MpuUMEPHI OKCUIOB, KOTOPBIEC MPU B3aUMOJICHUCTBUH C BOJION 00pa3yroT 1B
kuciothl. Kak B3aumozeiictBytot ¢ pactBopom Ca(OH), okcuabt N2Os, NoO3 1 NO,?

B uem nposiBnsieTcst KMCIOTHAs IPUPOJIA TEX OKCHUJIOB, KOTOPBIE C BOJIOM HEMOCPECT-
BEHHO HE B3aUMOJICUCTBYIOT?

Ha3zoBuTe OCHOBHBIE OKCH/IBI, HETIOCPEACTBEHHO B3aUMOJEHCTBYIOLIME ¢ Boou. Ha-
MUILIUTE YPAaBHEHUSI COOTBETCTBYIOLIUX PEAKIUH.

Kaxkue mo xapakrepy oKCuabl 00pa3yroT HEMETAJIJIbI U METaJUTbl B PA3HBIX CTETICHSIX
okucienusa? [lokaxure 310 Ha npumepe okcuaoB xpoma CrO, Cry03, CrO:s.

Y Kakoro u3 IByX OKCHJIOB OCHOBHBIC CBOMCTBA BhIpakeHbI criibHee: FeO wmm Fe,Og;
SnO wmm SnOy; ZnO umu CdO; SnO umm PO; BbO niu CaO; As,O3 mim Bi,O3?

B kakux cinyyasx ABa OKCHIa MOTYT B3aUMOJEHCTBOBATH JIPYT C IPYTOM U KaKUe CO-
€AMHEHUS TIPH 3TOM 00pa3yrorcs?

Kakue okcupl 1 Ha KAKOM OCHOBAaHHH MOTYT OBITh OTHECEHBI TAKXKE U K KIJIACCY COJIei?
[IpuBeauTE COOTBETCTBYIOIINE TPUMEPHI.

DopmynamMu KaKUX COJeH MOXKET OBbITh (hOpMaIbHO BEIPAXKEH COCTAB TAKUX MUHEPAJIOB,
Kak IIMHHENH, FTayCMaHuT, MarHeTut? K kakoMy Ki1accy cieayeT OTHECTH 3TH
coeuHEHNs?



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Tema:

Kax mommyunts okcuasl CuO, CO,, SO, P20s, Fe;03, MgO 13 mpocThIX U CITOKHBIX
BEIECTB?

[TomryunTe MO ABa OKCHJIA U3 PA3IMYHBIX HCXOIHBIX BEIIECTB: a) KUCIOT, 0) OCHOBaHUH,
B) COJIEH.

Kakoli okcua MOKHO TIOTYYUTh U3 KaxI0H KUCIOTHI cienyromero psga: HCIO,,
H2MOO4, HzCF207?

Kaxk mosryunth OKCH IMHKA U3: a) MeTasuia, 0) MuHepaiioB ramMes ZNCO3 v IUHKOBOM
obmanku ZnS?

UYepes Kakoi MPOMEKYTOUHBIN MPOJIYKT, JIETKO pa3iaraloliuiics pu HarpeBaHuH,
MO>KHO MOJYYHUTh OKCHJ] MeTasuia u3 ero conu? Ilokaxxure 3T0 Ha MpUMeEpax:
FeCl3—Fe,0s; AI(CH3C00)3—>A1203; CUSO4—>CUO; MnBr,—MnO. Kak MOKHO 11
OJIHOTO ¥ TOTO K€ JIEMEHTA U3 OJTHOTO OKCH/JIA TIOJTYIHUTh JIPYTOH.

Kakwue conm Ha3pIBaroT rHIpoKcocosisiMu? Kak uX MOYKHO MOJIYYHTh, €CIIA UCXOTHBIM
BEIIIECTBOM SIBJISICTCS THIPOKCH WK coJtb, Hartpumep MN(OH), u Fey(SO4)3?
Hanummte rpaduyeckue Gopmysibl: ruapokcoopomuia mapranma (11);
TUAPOKCOKapOOHAaTa MarHusl; THAPOKCOHUTPATA aTIOMUHUS; TpUruapokcodochara
KaJbIHUS.

B uem ruapokcocoIu mposIBISIFOT CXO/ICTBO: C OCHOBAHHSIMH, ¢ colsiMu? [lokaxkure 310
YPaBHCHUSIMH COOTBETCTBYIOIIMX PEAKITHIA.

[TpuBenuTe IPUMEPHI AIIEMEHTOB, KOTOPBIE BMECTO THJIPOKCOCOJICH 00pa3yr0T OKCOCOIH.
3a cuer yero 370 npoucxoaut? Hanummure rpapuyeckue GopMyibl: XJI0puaa
okcocypbMbI(1Il); cynbdara okcoTHTaHa; XJI0pUIa THOKCOYpaHa.

[TpuBenuTe mpuMep KUCIOT, OCHOBAHUM U CONIEH, U3 KOTOPBIX HEb34 MOJIYUYUTh THAPO- U
THUAPOKCOCOITH.

Kak MOXHO OCYIIECTBUTH CIEAYIOIINE MEPEXObI B IPSIMOM M 0OpaTHOM HAIIPaBICHUHU:
KHCIIOTa —THAPOCOJIb —CPEIHSS COJIb —THUAPOKCOCOIb — TUAPOKCUIA OKCUT?
Hamummure ypaBHEHUS peakIfii, KOTOPBIEC MTOCIISOBATEIHLHO MTPOTEKAIOT IPH TOCTeE-
nenHoM jobasnennn: a) NaOH k pactBopy runpocynbdara iHKa; 0) KUCIOTHI K
pacTBOpy aTrOMUHATA KaJIHS.

Kakumu nBymst crioco0amMu MOYKHO TOJYYUTh: a) CyIb(PUI MEIU U3 METAIUTUYECKON
Mean; 0) XJIOpHUA aTIOMUHUS U3 METAUTHUYECKOTO aIIFOMUHHUS?

Hamummre ypaBHeHUs peakiuii, MpU MOMOIIN KOTOPBIX MePEeUHCIEHHBIC HUXKE COJIU
MoryT ObITh niepeBezieHbl B cpeaaue: (CUOH),SO4, Ca(HCOs3),, [AI(OH);]2SO4,
Crg(OH)4SO4.

«Ctpoenue atoma. [leproanyeckuii 3aK0H ¥ NePUOANYECKAS CHCTEMAa XUMUYECKHUX
semenToB /.. MeHaeneeBay»

UYto Ha3bIBAIOT MPUHIIUIIOM HEOIIPEAEIECHHOCTH U COOTHOIIEHUEM HEeOolpeaeIeHHOCTU?
[TpuMeHMMO J1 TOHSTHE TPAEKTOPHUH JIBUKEHHS K MUKpodacThiaMm? YeM 3To omnpene-
JSIETCSI U KaKOE MOHSTHE €r0 3aMEHSET?

3 . Heomnpeie1eHHOCTh MOJI0KEHUS 3JIEKTPOHA PABHA:

a) 10™ w; 6) 1 cm. Kaxoii Gy/1eT mpH 5TOM HEONPEICICHHOCTh B HMITYIIbCE H
cKopocTH?

HeonpeneneHHOCTh B CKOPOCTH 3JIEKTPOHA paBHA 108 cm/c. Haiigure COOTBETCTBYIOILYIO
HEOIpeIeIEHHOCTh B MOJIOKEHUH 3JIEKTPOHA.



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

18.

19.

20.

21.

22.

23.

24.

[TorpentHOCTh B ONPEEICHUH MOJ0KEHHS 3JIeKTpoHa paBHa: a) 0,5 cm; 6) 0,05 am.
Kakoii Oyaer mpu TOM MOTrpemHoCTh B ONpeaesieHuu ckopoctu? Jlist BToporo ciy4das
cpaBHuTe AV, BBIpQXKEHHYIO B KM/C, CO CKOPOCTBIO JIBIKEHHSI AJIEKTPOHA T10 TIEPBOH
opobute bopa.

CKOpOCTh JBM)KEHUS JIEKTPOHA 110 TIEpBO OOpOBCcKOit opouTe paBHa 2187 km/c. Eciu
HOTPEIIHOCTh B ONPENIENIEHUN CKOPOCTH paBHa 1 KM/c, TO Kakoi OyAeT Ipu 3ToM
HOrPEIIHOCTD B OIpeieleHu KoopArHaTel? CpaBHUTE €€ CO 3HAaUEHUEM pajauyca
OpOUTHI.

Caer MMeeT 1BOMCTBEHHYIO IPUPOLY, IOATOMY IHEPIus (OTOHA MOXKET OBITh BBIPAJKEHA
IByMsl ypaBHeHusimu: E=hv u E=mc’. Haiiyiure 0TCIO/1a B3aNMOCBS3b MEXIY JUIMHON
BOJIHBI, CKOPOCTBIO CBeTa M Maccoit ¢porona. [lomyunte ypaBuenue ne bpoiins, 3aMeHuB
¢dotoH m000i1 MukpodacTuliel. [louemy KOpmycKyJIsipHO-BOJTHOBOMN Ayaln3M CBOMCTBEH
TOJIbKO MUKpOYacTHIIaM?

Kakoe skcrepuMeHTanbHOe MOATBEPIKICHHE Halllla rMroTe3a e bpoiins o BOJTHOBBIX
CBOWCTBaX MUKPOYACTHI?

Yemy paBHa aeOpoilyieBCcKas AJMHA BOJIHBI 3JIEKTPOHA, IBUKYILETOCS CO CKOPOCTBIO: a)
6-10° m/c; 6) 2187 xm/c?

UYemy paBHa Macca (hoToHa kpacHoro cera (X=648 am)? CpaBHUTE €€ C MacCoi
anekTpona (9,11 108 r).

Uemy paBeH umiyibe (poToHa 1)1 cBeTa ¢ A=485 Hm?

Oneprus GoToHa paBHa 5 10" k. Haiimure JUIMHY BOJIHBI 3TOT0 U3ilydeHus. Yemy
paBHBI JUIMHA BOJIHBI, Macca U UMITYJIbC JJ1s OTOHA C sHepruei 6,7 s3B?

Ecnu arom renust umeet snepruto 0,04 5B (sHeprus TeminoBoro ABMKEHUS IPH KOM-
HaTHOI TemIneparype), To Kakoi OyeT COOTBETCTBEHHO JeOpoiiieBcKas JJIMHA BOIHbI?
Yro HazpiBaroT 2Hepruen nonnsanuu? Kakas BenuunHa MMeeT ¢ HEW OAMHAKOBOE Y-
cJI0BO€ 3HaueHne? B KakuX eVMHMIIAX OHU U3MEPSIOTCS?

Uemy paBHO 4MCIIO BCEX BO3MOKHBIX HOHU3AI[MOHHBIX OTEHIIMAJIOB /Ul JAHHOT'O aTOMa
Y YTO SIBJISIETCS IPUYMHON YBEITMUEHUS UX 3HaueHHi B psny: 11<Ix<ls...?

Kak 3aBucuT BelMunMHa MOHU3ALMOHHOTO IOTEHIIMAJIAa OT 3HAUEHUS JJIs DJIEKTPOHA
[JIaBHOT'O KBAHTOBOT'O YMCJIA U YEM 3Ta 3aBUCUMOCTH 00yCIIOBJIeHA?

Kak MOXHO 10 9KCIIEpUMEHTAILHO HalIEHHBIM HOHU3AL[MIOHHBIM ITIOTEHIMAJIAM YC-
TAHOBUTH HAJIMYHUE B ATOME NIEKTPOHHBIX CJIOEB U YUCIIO IJIEKTPOHOB, KOTOPHIE OHU
conepxar? Ilokaxute 3T0, MOJIB3YSCh 3HAYCHUSAMHU 3TUX BEIMUUH [yt Oeprniust: 11=9,3;
1,=18,2; 15=153,7 u 1,==217 3B.

Kak 1omKHBI OTIIMYAThCS IPYT OT Ipyra HOHU3AlMOHHbIE TOTEHIIMAIbI aTOMOB: a)
HaTpU U XJIopa, 0) Kaiaus U KpUNTOHA, B) Oepwiuins u Oapus?

YT0 Ha3BIBAIOT CPOJACTBOM aTOMA K JIEKTPOHY? J{JIs KAKMX 3JIEMEHTOB 3Ta BEIMYHHA
uMeeT HauOoJIblIee MOJIOKUTEIbHOE 3HAYEHUE U [T KaKUX OTpULIaTeIbHOE 3HaYeHHEe?
Kakue skcriepuMeHTalbHbIE JaHHBIE YKA3bIBAIOT HA HEBO3MOXKHOCTh CYIIIECTBOBAHHUS
MHOT'03apsIIHBIX TPOCTBIX HOHOB?

Kakoli BBIBOJI MOKHO CJIENaTh O CBOMCTBAX JEMEHTA 110 3HAYEHHUIO JUIsl HETO NOHU-
3allMOHHOIO MOTEHIIMAJIA U CPOJCTBA K DJIEKTPOHY?

UYto Ha3BIBaOT a0COTIOTHON U OTHOCUTEIBHOM JIEKTPOOTpHUIIATEeIbHOCTHIO? Kak 1o
3HAYEHUIO ITOM BEITMUUHBI MOXKHO, CYIUTh O HAIIPABJICHUH CMELLICHHSI SIEKTPOHHON
MJIOTHOCTH TIPH 00pa30BaHUU CBSI3EH?

Yo Ha3bIBAIOT CTENEHBIO OKUCICHHS JIEMEHTA U YeMy paBHA MX 00Ilas cymma B
MOJIEKYJIE U HOHE?



25. HpI/I BBICOKHMX MM HU3KUX 3HAYECHUAX CTEICHb OKHCIICHUS DJIEMEHTA MOXKET OBITh paBHa

Tema:

3apsily ero CBOOOAHOTO MPOCTOro HOHA?

«XHuMHYeCKas CBA3bY»

Memoo eanenmmnuix cxem.

1.

10.

11.

MoskeT Jiu JJiiHa CBSI3U OBITh PABHOW CyMMeE PaJInyCcOB JBYX aTOMOB, KOTOpbIE €€ 00-

pasytor? [lokaxkute u 0ObSICHUTE Ha IpUMepe MosIeKyJbl Hp, 3Has, uro 1/H/=0,0531M, a
d/H- H/=0,074uMm.

Breraucnure sHepruto o -cBsizu C-C, ecnu ctanaapTHas TerioTa oopaszoBanus C-H u3
ra3oo0pa3HbIX yriaepoza u Bogoposa pasHa -2815 k/[x/monb, a sneprus o-cBszu C-H
paBHa - 411,3 x/[>x/Mo0b.

Oneprus aucconuarnuu HJ pasua 298,4 kJIx/mMonb. MoxxHO 1 pasznoxuts HI Ha 3me-
MEHTBI TP 00JTy4EeHUU YIbTPa(UONIETOBBIM CBETOM A =2 100 M2 Kakyto snepruto
HaJI0 3aTPATHUTh, YTOOBI PA3JIOKHUTh 5103 r HI?

Hoquy MaKCHuMaJiIbHas1 KOBAJICHTHOCTb (1)0C(1)0pa MOJKET OBITH paBHOﬁ IIsITH, a y a30Ta
TaKO€ COCTOAHHC OTCYTCTByeT?

B pamkax teopun BC 00bsiICHUTD, TOUEMY y OOJIBLIIMHCTBA P-3JIEMEHTOB C IIEPEMEHHOMN
BAJICHTHOCTBIO €€ 3HAUECHHUsI pa3inyaroTcs Ha 27

Jisl KakuX 2JIeMEHTOB, IMEIOIIHX JIEKTPOHHBIE KOH(UTYpPAIH BHEITHETO CIIOSI aTOMa
3s?p?, 4s* p*, 55°p°, 65’ p° XapaKTEepHBI IEPEMEHHAs YETHAS U IEPEMEHHAs HEYETHAs
BaJICHTHOCTb?

Ha ocHOoBaHMM pa3HOCTH 3IEKTPOOTPUIIATEILHOCTH ATOMOB DJIEMEHTOB YKaXKUTE, KaK
WU3MEHSETCS CTEeIEHb NOHHOCTH cBs3H B coenquuenusx HF, HCI, HBr, HJ?

Paccuutaiite 3 pekTHBHBIE 3apsabl ATOMOB BOJOPOJA U XJI0pa, 00pa3yoLIX KOBa-
JIEHTHYIO NOJIIPHYIO CBA3b, €CIIU 3y MONIEKYIBI HC1 paBen 3,410% KoM, a wmna
cesa3u H- C1 paBHa 1,2710™ m.

Kak  MOXHO OOBSICHUTH, YTO aMMHUaK U TPU(TOPH]] a30Ta, UMEIOIIHE OJMHAKOBYIO ITH-
pamMuaanbHy0 GOpMy U COAEpIKaIIie aTOMBI JJIEMEHTOB C IPUMEPHO OJMHAKOBBIM
pa3ianureM B AJIEKTPOOTPUIIATETHHOCTH, CYIIIECTBEHHO Pa3IUYArOTCs 10 BETHYHNHE
TUMONBbHBIX MOMEHTOB: [ (NH3) =0,49 » 10%° Kirm, (N Fg)=0,07-10'29 K- m?

Kak cormacoBars Mayro NOJISPHOCTH cBsi3u B Mojekyse CO (1 = 3,33 10! Kim) co
3HaunTeNnbHBIM paznudreM B D0 C u O D0(C)=2,5; 50(0) = 3.5.

Juuna cBs3u H-F pasra 0,092 uwm, a monsspHOCcTh coctasistet 45%. Haiiaure u/H-F/.

. YCTaHOBUTH MPOCTPAHCTBEHHYIO CTPYKTYPY CIEIYIOIIUX MOJEKYII:

COS, COCl,, CFy, SiFs®:
NHs, NO, ", PH3, PO,*:
st, SC|2, SF4, SOZFZ;



d)

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Cl,0, ClO;~ ClO, 7, JOg”.

[ToxakuTe BIUSHHUE HETIOACIEHHBIX AIeKTpoHHBIX mmap /HII/ na dopmy monekyn BrFs,
SF4, JCl; 7, JFs. IIpenckaxkute /9KBaTOpUAIbHOE WM aKcHallbHOE/ pacmooxenue HIT.

Memoo monexkyaapuvlx opoumaei.

Kaxk na ocaose Teopun MO onpefensitoT KpaTHOCTh CBSI3H MEX]1y ABYMsI aTOMaMu?
[TpuBenute mpuUMepHL.

Kaxk Teopust MO 00bsicHsIET HEBO3MOKHOCTH 00pa3zoBanust MoJekyn Hey, Bey, Ne,.

Kak teopust MO 00bscHsieT: a)nuamaraetu3m Moiiekyn No, Fo; 6) mapamaruerusm By u
02.

Cocrasuthb sHepretrueckyro auarpammy MO gactury NO', NO u NO™ u cpaBHUTH HX
KpaTHOCTh U E;?

CocraButb 3HepreTudeckyro quarpammy MO u AO mosekynsl LiH Kakue opoutanu B
HEH SIBJISIFOTCS CBSI3bIBAIOLIMMHU, a KAKHE HECBSI3bIBAIOIIUMHU 7

VY kakoii monekynbl Ny uinn CO 6osbliiie 3Heprusi TUCConnanun?

OOBbscHUTE, TOYEMY OTPBIB OTHOT'O JIEKTPOHA OT MoJieKyJbl CO MpUBOAMT K ocial-
JICHHUIO CBS3HU , a 0T MoJekyinbl NO™ k e€ ynpouHeHuto ?

Hounas cease.

Temneparypa miasienus CaCl1,=780°C, CdCl,=560°Q paxuyc Ca pasen 0,104 M,
Cd—0,09 uM. OOBACHHUTH pa3INUne TEMIIEPATYP MIABICHUS.

[Tpu nepexone ot CSF k CsJ Temmeparypa miaBieHUs] KPUCTAIUIOB YMEHBIIIACTCS.
OO0BsICHUTH HAOTIOJAEMBIN X0 U3MEHEHHUS TEMIIEPATyPhI TUTABJICHHUS.

OO0bsicHUTH HeycToMUnBOCTB ruapokcuoB Meau (1) u cepedpa (I).

OOBSICHUTD C TIO3UIIHIA MPEACTABICHHUN O MOISPU3AINHA HOHOB MEHBIITYI0 YCTOWYNBOCTD
AuCl; B cpaBaenuu ¢ AuCl.

K>CO3 mnaButcs npu 890°C 6e3 paznoxkenust, AgoCO; pasmaraercs yxe mpu 220°C.
OOBSICHUTH YKa3aHHOE pa3iNyue.

BaCl, B BomHbIX pacTBOpax aucconuupyeT moaHocteto, @ HYCl, mouru ve mucco-
uupyeT. OOBSICHUTE 3TO Pa3IUUKEe B CBOMCTBAX COJIEH.

UTo Ha3bIBAIOT TOTIOJHUTEIBHBIM MOISAPU3AIUOHHBIM dPPekToM? OOBSICHUTH, KaK €ro
HaJIMYUE B COETUHEHUIX ng+ nenaet okcua HYO menee ycroitunBbiM, ueM okcua ZnO,
HECMOTPS Ha OONBIINI panyC HOHA PTYTH.

Kakoe coenqunenune repmudeckn 6oinee ycroituuso: a) PbCO3 u CaCOs3, 6) HJCly u
PbCl,, B) FeCls u NiCls, r) Zn(OH)2 u Ca(OH),, 1) MgCO3 u SrCOs.

Mescmonekynapnoe 3aumooeiicmeue.



29.

30.
31.

32.

Tema:

1)
2)
3)

10.

Yewm 00BsICHACTCS PA3HOCTh TeMIiepaTyp kumneHus azota (-195,8°C), kucnopona (-
183°C) u ¢propa (-187,9°C)? IloueMmy HaMHOTO OTIMYACTCA OT HUX TeMIlepaTypa
kunenus xyopa (-34°C)?

YeM 0OBSICHUTH Pa3HYIO SHEPTHIO BOJAOPOIHBIX CBSI3CH.

Kak 1 mouemy u3meHsieMCs arperaTHOE COCTOSIHUE MPOCTHIX BEIIECTB MPU KOMHATHOU
Temmeparype B psaay ¢rop-iioa. Kakoe arperatHoe cocTosiHHE JOJKEH UMETh acTar?

YeM 00BACHUTH, UTO TEMIIEPATYpa IUIABJICHUS BO/IbI 3HAUUTEIHHO BHIIIE TEMIIEPATyPhI
miaBiaeHus Gpropoogopoaa (-83°C), XOTs TUTTOIBHBIA MOMEHT MOJICKYJIbI BOJIBI

-29 -29
(0,61-10°7 Kn'm) menbire, yem modiekyiasl HF (0,636-10™7 Kir'm).

«CTpoeHue 1 CBOMCTBA KOMIUIEKCHBIX CO€IUHEHUi»
Kaxkune coequHEHU MOKHO OTHECTH K KOMIIIEKCHBIM?

ITonb3ysce NOOKEHUIMHA KOOPAVHALIMOHHON Teopun BepHepa naiTe onpenenenus
CJICAYIOIIMM MOHATHUSM: a) KOMIUIEKCO0Opa30oBaTellb, 0) TUTraHabl, B) KOOPIUHAIIMOHHOE
YHCII0 KOMITJIEKCO0Opa30BaTelis, I') BHYTPEHHsISl U BHEIH:AA cepa KOMIUIEKca.

Kak onpenessiroTes 3apsii KOMILICKCHOTO HOHA M CTEIIEHb OKHCIICHUS
KOMIUTIEKCOOOpa3zoBaTeis?

Kakas cBs13b MeX/1y CTPOEHHEM aTOMOB AJIEMEHTOB M UX CIIOCOOHOCTBIO K
KOMIUIeKkcooOpazoBanuto? [IpuBeante npuMepsl THIUYHBIX KOMITJIEKCOOOpa3oBaTesei.

HpI/IBCHI/ITe MPUMEPLI TUITMYHBIX JIMTAHIO0B. Kaxkwue JIUTaHAbl HAa3bIBAXOTCS
MOHOJCHTATHBIMH N KaKHEC HOJ'II/II[GHTaTHI)IMI/I?

Kakoe Bansanune JOJIKHO OKa3bIBATh HAa 3HAUYCHUEC KOOPAWHAIIMOHHOI'O YUCJia YBCIIMYCHUC
pamuyca u 3apsijia: a) KOMILIeKCooOpa3oBaTensi, 0) uranoB? KakuM cooTHOIIEHHEM
JABYX CHII, )IGI\/’ICTBYIOHH/IX MCKAY HUCHTPAJIbHBIM aTOMOM U JIMTaHJAaAMH 1 MCXKY CaMUMU
JMTaH/IaMH, OTIPEIeTISIeTCs KOOPINHAIIMOHHOE YUCIIO?

IIpuBenuTe npuMeEpPsl KOMIJIEKCHBIX COCIMHEHHN:

C KOMIUIEKCHBIM aHUOHOM,
C KOMIUIEKCHBIM KaTHOHOM,
SIBJISTFOIIMXCST HEAJIEKTPOIUTAMM.
[aiiTe UM Ha3BaHHUE.

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

VYKaxuTe OCHOBHBIE BU/Ibl N30MEPHUH KOMIUIEKCHBIX coelMHeHM. [IpuBennte nmpumMepsl.

Kak ¢ mo3uiuit MeToia BaJIeHTHBIX CBsi3el 0OBSICHUTH 00pa30BaHUE CBSA3CH MEXKITY
KOMIUTIEKCOoOOpa3zoBateneM 1 uranaamu? Kakue opOuTanu eHTpaaIbHOro aToMa MOTYT
OJIHOBPEMEHHO y4acTBOBaTh B 00pa3oBaHuM cBs3el? Uem 310 ompenensercs?



11. Kakyro reoMeTpruecKyro KOH(DUTypalnio uMeeT KOMIIJIEKCHBIN HOH MPY 3HAYCHUH
KOOPJIMHAIIMOHHOT'O YUCJIa KOMILIEKcooOpazoBatens 2, 4, 67 Ykaxure
COOTBETCTBYIOIIME TUIIBI THOPUAM3AIAN OpOUTAIIEH.

12. Kakue KOMIIJIEKCHBIE COeTMHEHNS Ha3bIBAIOTCSl BHEITHEOPOUTAIEHBIMU H
BHYTPUOPOUTATIHHBIMU? UeM 00BICHSACTCS UX pa3iuyHas MPOYHOCTDH?

13. Ilo kakuM PKCHIEpUMEHTAIBHBIM JAHHBIM HaXOJAT YMCIIO HECIIAPEHHBIX IEKTPOHOB B
komiuiekcax? IIpuBenure npuMepsl.

14. Kakne KOMIIEKCHI HAa3bIBAIOT BEICOKOCIIMHOBBEIMM M HU3KOCITMHOBBIMH? YKaKUTE
nmapaMeETphl, KOTOPBIC ABJIAIOTCA 11 HUX O6H_[I/IMI/I " pa3JIMIHbIMHU.

15. Kakas Teopus moiy4uiia Ha3BaHHuEe TEOPUH KpUcTainyeckoro noya? YeM otnuvaercs
oHa ot MeTtona BC?

16. YUto Taxoe OHCPIUA PaCICIVICHUA KPUCTAIUIMYCCKUM ITI0JIEM, OT 4€TO OHA 3aBUCHUT?
Kakne (baKTOpr OIpCACIIAIOT ITOJIOKCHUE JIMI'aHld B CIICKTPOXUMUYICCKOM pﬂHY?

17. Kax TKII o0bsicHSIET 3aKOHOMEPHOCTH U3MEHEHHS YCTOMYMBOCTU KOMIUIEKCHBIX
COEIMHEHU?

18. Ucxons u3 TKII, 00BsCHATE OKpAaCcKy KOMILIEKCHBIX COECTUHEHHA.
19. Yto siBisieTcst KOMUYIECTBEHHOMN XapaKTEPUCTHKONW YCTOWIMBOCTH KOMIUIEKCHBIX
20. noHoB?

21. KakoBO COOTHOIIIEHNE MEX Ty 0011elf KOHCTAHTON HECTOMKOCTH U KOHCTaHTaMH,
XapaKTEePU3YIOLUMMHU OTAENbHbBIE CTAJANH MPOLECCa AUCCOLMUALIMN KOMIUIEKCHOTO HOHA?

22. Kakoe BIMsIHUE OKa3bIBaeT KOMIIJIEKCOOOpa30BaTeb Ha CBA3H B KOOPAMHUPOBAHHBIX
okoJjio Hero Monekynax HpO u NH;3?

23. HpI/IBeI[I/ITe IMPUMEPHI, ITOKA3BIBAOIIUC BIMAHNUEC KOOPANHALIUNA Ha OKHCIIUTCIBHO-
BOCCTaHOBHUTEIbHBIEC CBOMCTBA KOMHHCKCOO6pa3OBaTCH$I.

24. CocraBbTe KoOpAnHaNMOHHBIE opmyibl cnenyromux coeauHernit: 2NHCl-PtCly,
K,C504 -CuC,0s4, KClAUC'g, 2C8(CN)2 'FE(CN)z, (NH4)4F€(SO4)2

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

Tema: «Havana xumu4eckoil TepMOAUHAMHUKH

1. Ha kakyro BeIHMYHUHY OTIWYAETCS U3MEHEHHUE YHTAIBITHH OT U3MEHEHHS BHYTPEHHEH
sHeprum cuctembl? B kakux cioydasx AH=AU n Qv=Qp?

2. 3aBUCHUT JI1 U3MEHEHHUE SHTAJIBIINKI CUCTEMBI OT TEMIIEPATYPhI?

3. Kakue cuctembl Ha3bIBaIOT KOHAEHCHPOBaHHbIMI? [ToueMy 71t HIX 0OBIYHO OMyCKAIOT
orpaHMYMBaroNIue yciaoBust V=CoONnst u p=const?

4. Kakoii 3aK0OH SBJISICTCS OCHOBHBIM 3aKOHOM TepMoxumuu? Jlaiite ero popmynupoBky.



10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

[lepeuncnure ciencTBus, BbITEKAONIME U3 3akoHa ['ecca. JJist Kakux onpenesieHuil OHU
UCIIOJIB3YIOTCSI B TEPMOXHUMHUYECKUX pacueTax?

Cornactao npunnumny beptiio (1867) xumudeckue peakiiuu caMOpou3BOIbHO MPOTE-
KalOT B CTOPOHY BBIJICJICHUS TEILJIOTHI, T.€. B CTOPOHY YMEHBIICHHS SHTAIBIHUU. SIBsieTcs
JIM 3TO MPABUIIO OOIIUM MM OTPAHUYCHHBIM?

Kakoii pyHKIIMEH COCTOSIHUS XapaKTepU3yeTcsl TEHACHIIHS CUCTEMBI K IOCTHXKEHUIO TaK
HA3bIBAEMOT'0 BEPOSITHOI'O COCTOSIHUS, KOTOPOMY COOTBETCTBYET MaKCHUMaJlbHAs
0ecropsIIOUHOCTh pacipeieieHus YacTuil?

B u3onupoBaHHOl cucTeMe Bce CaMONPOU3BOJIbHBIE MPOIIECCH] MPOTEKAIOT B CTOPOHY
yBenmueHus Oecropsaka. Kak u3MeHseTCsl pu 3TOM SHTPOTIHs?

Kak u3MeHsIeTCsi SHTPOIUsI CUCTEMBI 33 CUET MPSIMON U 00paTHOM peakiuii Ipu CUHTE3e
aMMuaka?

Kaxk u3mensieTcst SJHTPOIKS CUCTEMBI C TIOBBIIIEHUEM TEMIIEPATYPhI, B PEAKIIUIX CHHTE3a
U Pa3lI0KEHUs BEeUIeCTB?

Kak BiusieT Ha SHTPOIHUIO CUCTEMBI 00pa30BaHUE ra3000pa3HBIX MTPOAYKTOB?

Kak u3meHsieTcst SHTPOIus: CUCTEMBI IPU MCTIAPEHUHU, KOH/ICHCAIIUH, YBEIMUCHUU
naBiieHus, (ha30BbIX Mepexoaax?

[Touemy npu TUTABJICHUH BEIIECTBA TEMIIEPATypa OCTAECTCS MOCTOSTHHON HECMOTPS Ha TO,
YTO B 3TO BPEMSI TEIJIOTA K CUCTEME MO IBOIUTCS?

Kakumu 0JJHOBpEMEHHO JCHCTBYIONTUMH (aKTOpaMU OIPEACIISASTCS HAMPABICHHOCTh
XUMHYECKOTO Tporiecca?

Kakyro TeHACHIINIO CHCTEMBI BBIPAXKAET: a) SHTAIBIHIHBIN (akTop, 0) SHTPOMUUHBIHI
dakrop? Kakas pyHKIHS COCTOSHUS CUCTEMBI JaeT KOJTHMUECTBEHHYIO XapaKTePUCTUKY
OJIHOBPEMEHHOTO BJIMSIHUSI TOTO U Jipyroro (¢akropa? Kakum ypaBHEHHEM 3TO
BBIpaXaeTcs?

Yro Ha3bIBarOT 3Hepruei ['nooca? Kakum oopazoM u3meneHue 3toil BeauuuHbl (AG)
YKa3bIBa€T Ha TEPMOJMHAMUYECKYIO BO3MOKHOCTD UM HEBO3MOXXHOCTh
CaMOIIPOM3BOJILHOTO MpoTekaHus nporecca? Kakoe 3nauenne AG onpezenser
PaBHOBECHOE COCTOSIHHE CHCTEMBI?

[Tpu xakom cootHomennn AH u TAS: a) cucrema HaxoauTCs B paBHOBEeCHH, 0) XU-
MHUYECKHUM MPOLECC HANIPABJIEH B CTOPOHY AK30TEPMUUECKON UITU SHAOTEPMUYECKOMN
peakuuu?

Yem 00BsICHSIETCS BO3MOKHOCTH SHIOTEPMHUECKHUX PEAKIIMiA U TTIOUYEMY OHA BO3PACTAET C
YBEJIUYEHUEM TEMIEPATYPHI?

DHTAIBIMAHBIM WU SHTPONTUHUHBIM (PaKTOPOM OIPEACIISICTCS HAMPABICHUE XUMUYECKUX
peaklyii Mpyu O4eHb HU3KUX TEMIIepaTypax’?

[Touemy mpu HU3KUX TEMIEpaTypax U B KOHJICHCUPOBAHHBIX CHCTEMAaxX BO3MOXXHOCTh
MPOTEKAHUS PEAKIUIA ONPEIesieTCss B OCHOBHOM ToJibko 3HaKoM AH? Cornacyercs au
3TO ¢ npuHuunoM beptio?

Bo03M0HO 7111 caMOnpou3BOJILHOE TPOTEKAHUE MPSIMOM PEAKIINK, €CJIH MPU TOJIOKH-
TenpHOM 3HadeHun AS: a) AH>0, 6) |JAH|>|TAS|?

CrannaprHas Teruiota oopazoBanust NH3 u PH3 paBHa coorBercTBeHHO —46,2 11 +5,0
kJ>x/mMonb. Kakoii cieayer caenarb BBIBOJ U3 ATUX JTaHHBIX 00 OTHOCUTEIBHOMN YyCTONYH-
Boctu Mouiekys1 NH3 u PH3?

[Tpu cxxuranum rpadurta odbpazoBancs okcun yraeposaa (IV) maccoit 8,86 r. Beraucnure
terioty oopaszoBanus CO, u3 anemenToB. TemnoBoi a¢dext peakimu AH=-79,2 xJ[x.



24. CrannaptHas Temiora oopazoanus MgO (k) u CO; (r) cooTBeTcTBeHHO paBHa — 601,8
u —393,5 xJIx/monb. Terora paznoxxenuss MgCO3; na MgO u CO,; AH=+100,7
k/[x/Monb. Vicionb3yst 9TH JaHHbBIE, HalauTe TeroTy obpaszoBanust MgCO; u3
AIIEMEHTOB.

Tema: «KnHeTHKAa M1 MEXaHU3M XHMHYECKHUX peakunﬁ»

1. Peakuwms uzaer o ypaBHenuto 4NH3 +50,=4NO+6H,0. Kak usmMeHuTCs CKOpOCTh pe-
aKIIMHY, €CJIM YBEJIUYUTD JJaBJI€HME B 2 paza?

2. Peakmus mexnay BeniectBamu A u B Beipaxkaercs ypapHeHueM 2A+B=2C. HauanpHas
KOHIIEHTpaIus BemectBa A paBHa 0,3 Mo/, a Bemecrsa B — 0,5 monw/n. Koncranra
CKOPOCTH peakiuy pasra 0,8 1°/Monb’MuH ", PaccunTaiiTe HaYaIbHYIO CKOPOCTH MPSIMO
pPEeaKIUU ¥ CKOPOCTh 110 HCTCYCHUH HEKOTOPOTO BPEMEHH, KOTJa KOHIICHTPALIHS
BemecTBa A ymenbinaercs Ha 0,1 Mouib.

3. Pasznoxenue N,O Ha TOBEpXHOCTH 30JI0TA TP BHICOKUX TEMIIEPATYPAX MPOTECKAET 110
ypaBaeHut0: 2N,0=2N,+0, KoHcTaHTa CKOPOCTH JTaHHOH peakiuy paBHA 510"
n/moneMmuH nipu 1173 K. Hawansnas kornerrpamus N,O 3,2 monw/n. Onpenenure
CKOPOCTh PEaKIIMH IIPH 33TaHHOW TEMIIEpPaType B HAYAJIbHBII MOMEHT U B TOT MOMEHT,
koraa pasznoxurcs 25 % N,O.

4. Peakuus unet no ypasaeHuto 2NO+0,=2N0O,. HauanbHbIe KOHIICHTpALIUU pearu-
pyromux BerecTB Obu1H (MOJB/11): C(NO)=0,8; C(O,) =0,6. Kak u3MeHHTCS CKOPOCTh
PEaKIMHU, eCIIM KOHIIEHTPALUIO KUCIO0poia YBEMUYUTH 10 0,9 MOJIb/J1, a KOHLIEHTPALHIO
okcuaa azota 10 1,2 Monb/n?

5. JlokaxkuTe, 4TO peakiys B3aUMOJICHCTBHS MypaBbUHOTO allbJETH/1a U IEPOKCUIA BO-
J0pojia ¢ 00pa3oBaHUEM MYPaBbHUHOM KHCIOTHI U BOJbI SIBJISETCS peakieil BToporo
NOpsIZIKa, €CIIM Yepe3 2 4 Mocie Hayalla peakius 3asepiminack Ha 50 %, a uepes 2 4 40
MUH KOHIIEHTpalus MypaBbHHOM kucaoThl ctana 0,285 mons/n. Ucxoanble
koHueHnTpauun HCOH u H2O; ogunakoBs! u paBHbl 0,50 Mob/11.

6. PaccuunTaiiTe KOHCTAaHTY CKOPOCTH PEAKIIMU NEPBOro MOPAKA, YUUTHIBAs, UTO 3a 25 MUH
peakuus IpoxoauT Ha 25 %, T. €. IpopearnpoBaia YeTBEpTasi 4acTh BEIIECTB.

7. KOHCTaHTa CKOPOCTH PeaKIliy IepBoro mopsyika pasHa 2,5-10” ¢, Kakoe komuaectso
ocTaHeTcsl HenpopearnupoBaBnM uepe3 10 1 nocine Havana peakuuu? HavanbHas
KOHIIEHTpaLus paBHa 1 MOJIb/1I.

8. CKOJBbKO BpeMEHHU HEOOXO0MMO JIJIsl MPOX0XkAeHHUs Ha 60 % peakuuu BTOPOro MOpsiIKa,
€CJIN IIpU TOM ke TemnepaType 3a 20 MuH peakuus npotekaeT Ha 30%? HavanbHble
KOHIIEHTPALMU UCXOHBIX BEIIECTB OMHAKOBBI U PaBHBI 2 MOJIB/II.

9. KoncranTa ckopocT HeKOTOpoii peakuuu npu 273 u 298 K paBHa COOTBETCTBEHHO
10. 1,17 u 6,56 n/monb-MuH. Haiinute TemnepaTypHbIii KOAQGHUIMEHT CKOPOCTH PEAKIINH.

11. Bo ckosbKo pa3 yBeTUUHUTCS CKOPOCTh pacTBOpeHus xeinesa B 5 %-noit HC1 npu no-
BBIIIICHUH TeMIIEpaTyphl Ha 32°, eciii TeMIiepaTypHbId KOA(DPHUITUEHT CKOPOCTH
pacTBOpeHMs paBeH 2,87
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ITpu 393 K peakius 3akaHunBaercs 3a 18 muH. Uepe3 CKOJIbKO BpEMEHU 3Ta peaKiius

3akoHunTcs npu 453 K, ecnu TemnepatrypHblid K03 GUIIMEHT CKOPOCTH peakul paBeH
3?

Omnpenenute TemMrepaTypHblid KO3(pPUIUEHT CKOPOCTH pEeaKLUH, €CIIU PU TOHWKEHUN
TEeMIEpaTypsbl, Ha 45° peakuus 3aMeuIniIach B 25 pas.

KoHcTaHThI cCKOpOCTH peakiuu nepBoro nopsiaka rnpu 288 u 325 K cOOTBETCTBEHHO

-2 -1 o .
paBubl 2:10° 1 0,38 ¢ . KakoBbI TemnepaTypHblii KOOQGHUIHEHT CKOPOCTH ITON peaKiiuu
Y KOHCTaHTa CKOPOCTH 3TOH peakiuu npu temneparype 303 K?

[Ipu HEKOTOPO# TemMIepaType KOHCTAHTA PABHOBECHUSI TEPMUYECKOMN TUCCOIIUAIINH
N204=2NO, K=0,26. PaBnoBecnas konnentpanus NO; paBraa 0,28 Mob/11. Berauciure
pPaBHOBECHYIO U TiepBoHavYaibHYI0 KoHIeHTparuu N2O,4. Kakas maccoBast mosst B %
ATOrO BEHIECTBA MPOIUCCOIIMUPOBAJIa K MOMEHTY YCTaHOBJICHUSI PABHOBECHSI?

[Tpu cuntese pocrena umeer mecto papHoBecue peakiuu Cl,+CO=COClI,. Onpenenure
UCXOJIHBIC KOHIICHTPAIIMH XJIOpA M OKCHJIA YIIIEpO/1a, €CIM PABHOBECHBIC KOHIICHTPAIMH

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

Xumnueckoe paBaoBecue peakinun COCl,=CO+Cl, ycraHOBHIOCH TPH KOHIIEHTPAIHSIX
pearupyromux Bemiects (Monb/n): C(COCI,)=10; C(CO)=2; C(Cl,)=4. B paBHOBecHYIO
cucTeMy 00BN XJIOp B KosmdecTBe 4 Moib/11. Onpenennure HOBbIe PABHOBECHBIC
KOHIICHTPALIMH PEarHPYIOIINX BEIIECTB MOCIIE CMEIICHHS PABHOBECHSI.

PaBHOBecHEIC KOHIOCHTpAUX BEIICCTB, YUACTBYIOIIHNX B pCaKIINN

CH3COOH+C;HsOH=CH3COOC;H5+H,0 paBubI (Monb/n): C(xucnorer) = 0,02;
C(cmmupra) = 0,32; C(3dupa) = 0,08; C(Boan1)=0,08. Kakumu cTanu paBHOBECHbBIC
KOHICHTPAUHX MMOCJIC CMCUICHUA PaBHOBECHUA BCICACTBUC YBCINYCHN A KOHICHTPALUN
C,HsOH B 4 paza?

Tema: «PacTrBOopbI»

Kakue BelecTBa Ha3bIBalOT 31EKTPoJIUTaMU? YeM OTIMYAOTCS UX BOJIHBIE PACTBOPHI OT
pPacTBOPOB HEAJIEKTPOIUTOB?

Yo Ha3BIBAIOT U30TOHUYECKUM Kod(duienToM 1? KakoB ero Gpu3nveckuii CMbICT U
METO/IbI SKCIIEPUMEHTAILHOTO onpeneneHuss? OT Kakux (pakTOpOB 3aBUCST 3HAUCHHS 17
Kaknmu YCIOBUAMHU OIIPEACIIACTCA BO3ZMOKHOCTD C)HeKTpOJIHTI/I‘IeCKOﬁ Jucconuannumn
BemecTBa? Kakasi BenmmunHa XapakTepu3yeT HOHU3UPYIOIYIO CITOCOOHOCTH
pactBoputensa? [lokaxuTe MeXaHU3M paciajia YaCTHI] PAaCTBOPEHHOTO BEIECTBA Ha
HNOHBI.

Byner nu oquHakoBOM 3eKTpUUecKasi IPOBOJIUMOCTb BOAHBIX U CHUPTOBBIX PACTBOPOB
OJIHOTO ¥ TOTO K€ BEIIECTBA MPU OJTHOM U TOM ke KoHLeHTpanuu? OObsICHUTE.

Kakue BennYnHBI SBISIIOTCS KOJTMYECTBEHHON XapaKTepUCTUKOU Mpoliecca dJIEKTPOIIH-
THYecKOU aucconuanuu? Jlaiire ux onpenenenus. Kakyro u3 HUX ¥ MoyeMy Ha3bIBAIOT
MIOCTOSIHHOW BEJTMYUHOM?

Ha xakue rpynmsl yCJI0BHO AEIAT AJIEKTPOJIUTHI [0 BETUYMHE CTENEHN UX AUCCOIAIUN?
[IpuBeanTe MpuMepbl TPEACTABUTENCH 3TUX TPYIII.

Kak 1 nmouemy BiMseT Ha CTENEHb JUCCOLUAIMH CIa00r0 AJIEKTPOINTA BBEACHHE B €r0
pacTBOp OJJHOMMEHHOTO HOHA U pa30aBJeHue pacTBopa?
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Tema:

[Touemy KOHCTaHTa AJIEKTPOJIUTUUECKON JUCCOIMAIINY SBIIsIeTCs OoJiee ynoOHO# Xxa-
PaKTEPUCTUKOMN IIIEKTPOIIUTA 110 CPABHEHHUIO CO CTEIEHBIO JUCCOIUAIIH?

Kak Bimsier Ha paCTBOPUMOCTH BEIIIECTBA BBEJCHHE B €T'0 HACBIICHHBINA PACTBOP OJI-
HOMMEHHOT'0 HOoHA?

B kakux cimydasx MpOUCXOIUT PaCTBOPEHUE OCATKOB C 00pa30BaHNEM KOMIUICKCHBIX
COEeIMHEHUN?

Beimager i1 ocagok rmpu CIMBaHUU HAChIICHHBIX pacTBopoB: SrCl, u CaSQO,; CaCl, u
SrS0O4?

B kakoii mociie10BaTeIbHOCTH IOJDKHBI BBITIAZaTh OCAIKH, €CIIH K pacTBOpaM, CO-
nepxarum nonsr: 1) Ca®*, Ba?*, Sr** u 2) CI', I', Br', mocTenenno nprbaBisTh: K
nepomy pactBop Na;SOa, a ko Bropomy pactBop AgNO3?

Kakas u3 1ByX cosieid 0oJbIle pacTBOprMa U BO ckoJibko pa3: CaSO, wm BaSO,4, BaCO3
HIn SI’COg, Pb|2 W PbClz”

Ocranercst 1 mpo3pavnbiM GuiabTpar uz-mox ocanka PhCly, eciu k Hemy 100aBUTH
pacTBOpP HOIUIA KaTUs?

B naceimennom pactsope Pbl, koHmenTpamus woaug HoHoB paBHa 1,3- 103 momb/i1.
HailinuTe KOHIIEHTpAIMIO HOHOB Pb%" B 3TOM pacTBope.

B naceiennom pactBope Mgs(PO4), o6bemom 10 11 copepKUTest CoJib Maccou 3 T.
BerurcnuTe ee pacTBOPUMOCTD U HAlIUTE MOJISIPHBIC KOHIICHTPAIUH KaXKI0TO HOHA B
3TOM PacTBOPE.

Uewm onpenensieTcst CTENECHb CMEIIEHUST PABHOBECHS JIUCCOIUAIINH BOJIBI IIPH PACTBO-
PEHHH B HEW COIU, CIIOCOOHOM K TUAPONIN3Y?

Bcerna a1 HEWTpallbHOCTH PaCTBOpA COJIM YKa3bIBaeT Ha OTCYTCTBUE THIPOIN3a?
OOBbscHUTE.

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

Kakwue U3 cosei He oIBEepraroTCs THIPOIN3Y, U €CIIN TTOIBEPTAI0TCS, TO 110 KAKOMY
tuny: K;SOy4, NaySe, BaS, RobNOj3, ZnCh, K,SO03, KCIO3;, HCOOK, NaC104, KBrO?
st xakoit conmu pH pactBopa 6yaer umers 6onbmiee 3Hadenne: NaNO3 i NaNO3,
CH3COOK umn CH3COONH,, KCIO umun KCIO3?

JlaiiTe cpaBHUTENBHYIO XapaKTEPUCTUKY CYIb(PaTOB, CyIb(HUTOB U CYIbPHUIOB IIIe-
JIOYHBIX METAJUIOB MO UX CIIOCOOHOCTH K THAPOIIHU3Y.

Kakwue Be paBHOBECHBIE CHCTEMBI B PACTBOPaX KHCIBIX COJIEH OMPENEeNSIFOT ISl HIX
3Hauenue pH? Uto sBiseTcss MpUUUHOMN IIe04HO0M cpebl ams pactBopoB NaHCO; u
kucioi st pacteopoB NaHSO3?

JIns Kakux coneu ruposu3 MPOXOAUT CTYIIEHAMU? YeM onpenensieTcss uX Ynucio U Kak
M3MEHSIETCS UHTEHCUBHOCTh TUAPOIIM3a OT MEPBOM CTYNEHU K MOCIECTHEN?

[Touemy MamuHOBas Okpacka GeHo(TaICHHA B paCTBOPE aleTaTa HaTPUsI CTAHOBUTCS
0oJiee MHTEHCUBHOW MPU HATPEBAHUM PACTBOPA U CHOBA OJIETHEET MPHU €ro OXITKICHUH?
OObsicHUTE TPUYUHY U3MEHEHHUS CTETICHH THAPOIIN3a COJIel TP HarpeBaHUU UX pac-
TBOPOB, OCHOBBIBASICh Ha 3aBUCHMOCTH JIUCCOIMAIIMY BOJABI OT TEMIIEPATYPHI.

Uto Ha3BIBAIOT KOHCTAHTOU ruaponu3a Ke. 3aBUCUT I 3Ta BETMYHUHA OT: IPUPOJIBI COJIH,
KOHIICHTpAIlUX pacTBOpa, TemmepaTypsl? Uem onpenensieTcs: 00bIee WK MEHbBIIIEE
3HaueHue Ke 115 pa3iuuHbIX coyeit?

«OKHCIUTENbHO-BOCCTAHOBHUTEIbHBIE PC€AKIIUU U IJICKTPOXHMHUYECCKHUE MPOLECChD»
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11.

[TokakuTe yCIOBHOCTh TEPMUHOB «IIPUHUMAET» U «OTJAET» AJIEKTPOHBI IPU OMpeie-
JeHun GYHKUIUN OKUCIUTEINS U BOCCTaHOBUTENS. [TouemMy Takast yCIIOBHOCTh BO3MOKHA?

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

UTo Ha3bIBAIOT OKUCIUTENLHO-BOCCTAHOBUTEIbHBIMU KOd(hdunmenTamu? Kakue MeTo b1
CYIIECTBYIOT JUIs BiX omnpeaencHus? [lokaxkuTe CyIHOCTh KaXa0ro U OObSICHUTE, B
KaKUX CIIy4asiX U Mo4YeMy OJMH U3 HUX MPEANOUYTHTEIIbHEE IPYroro.

MEHSIOTCSI WIIM OCTAIOTCS TOCTOSTHHBIMHU 3apsiJl M aTOMHBIN COCTaB HOHOB, YYaCTBYFOIIIHX
B OKHUCIIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKHI/IﬂX? Bo3MoxkHo IMpCBpaliCHUC MMpoCTOro
MOHA B OKCOAHMOH WK 00paTHBIN mporecc?

Ecnu kucnora, B3gTas B U30bITKE, yUaCTBYET B PEaKLIMU KaK OKUCIUTENb WM BOCCTA-
HOBHTEJIb, TO COBIAAACT JIU IS Hee KOA((OUIIMEHT B MOJICKYIIIPHOM YPaBHEHUHU
pPEeaKIMKU C OKUCIUTEIbHO-BOCCTAHOBUTENbHBIM? Pa3zbepute aTu ciiydau Ha mpuMepax
B3aUMOJICUCTBUS: MEIU C Pa30aBICHHON a30THONU KUCIOTOM, COJSTHON KUCIIOTHI C
AUXPOMATOM KaJIWs.

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

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

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

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

KakuMu KuCIioTaMu MOKHO TTOJTB30BaThCSI TSI CO3IaHUS CPEIIBI IPU TIPOBEICHUH
Red-Ox peakiuii? [Touemy ¢ 3TO¥ 1eNbI0 TPUMEHSIOT OOBIYHO pa30aBICHHYIO CEPHYIO
KUCIO0TY?

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

Dnekmpoonvle nOMenyUaAIbl U HANPAGIEHUE OKUCTUMETbHO-80CCMAHOSUM ETbHBIX
peakuyui

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

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

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

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

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

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

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

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

JouHoOM cpene?

Inekmponu3. Koppozus memannos

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

W3 kakux MpoleccoB ciaraercs o0Iasi peakius MeKTPOXUMHUYECKOTO Pa3NoKeHUs
BelecTna’?

YeMm oTimyaeTcs EKTPOJIA3 BOJHBIX PACTBOPOB AJIEKTPOJIUTOB OT 3JIEKTPOIN3a UX
pacmiaBoB? Kakue HOHBI M MOJIEKYJIbI, HAXOSAIIMECS B BOAHBIX paCTBOpPaxX COJIEH MOTYT
BOCCTaHABJIMBAThCS HA KaTOJE U OKUCIAThCA Ha aHoje? HamummTe ypaBHEeHUsS
COOTBETCTBYIOIIUX PEAKLIUH.

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

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

Bcerna mum Macca BBIIETHBIIETOCS HA DJIEKTPOJIE BEIIECTBA COOTBETCTBYET KOJIHMUECTBY
NPOIIEAIIETO Yepe3 ICKTPOIHT deKTpudecTBa? SIBIsIeTCs M 3TO HAPYIICHUEM 3aKOHOB
dapanesn? UTo Ha3bIBAIOT BBIXOJ0M 110 TOKY \BT\?

[Tpu snekrponmuze pactBopoB AGNO3, CuSO,, BiCls, Haxoasimmxcst B TOCIEI0BATEIEHO
COGIMHEHHBIX 3JIEKTPOJIN3Eepax, BEIICINIOCH 5,41 cepedpa. Haiinure maccy
BBIIETIMBLINXCS IIPU 3TOM M€ U BUCMYTa.



26. OIMHAKOBO JIM OTHOIIEHHE K KOPPO3UH TEXHUYECKOTO ¥ XMMHUYECKH YHCTOTO MeTaa?
UeM BBI3BIBACTCSI KOPPO3HsI OOBIYHOM CTANU?

27. CoBmiaiaeT JId CpaBHHUTEIbHAS OLIEHKA CIIOCOOHOCTH K KOPPO3HUH JKejie3a M ATFOMUHHS 110
3HAYCHHUIO UX CTaH,Z[apTHLIX SHCKTpOI[HBIX IIOTCHIOHMAJIOB U ITO UX IMTOBCACHUIO B KOHTAKTEC
¢ BOJIOI?

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

Ilpumepnutit Komnaekm 3a0anuil 0711 KOHMPOALHBLIX PAOOmM NO OUCUUNIUHE
«H30pannvle 2nagvl HEOP2AHUYECKOU XUMUW)

Tema. «OCHOBHBIE NOHSATHSA U 3aKOHBI XUMHH. OCHOBHBIE KJIACCHI HEOPraHUIECCKUX

COeIMHEeHUI»
Bapuant Nel
1. Omnpepennte S5KBUBAIIEHTHI 3JIEMEHTOB B UX okcuaax: Rb,O, MgO, Cr,03, SOs.
2. I HekoToporo Meraiia coequusercs ¢ 8,89r 6poma u ¢ 1,78r cepbl. Haiinure xBHBa-

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

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

H3POy4, Hy5203, (CUOH)2C03, NaH»AsO,.

5. Kaxkoit 00beM kuciioposa cienyer 100aBuTh K M Bo3ayxa (21% O3), utoObI copepxa-
HHE€ B HEM KHUCJIOPO/ia MTOBBICKIIOCH 110 25%.

6. Omnpenenure GopMyiTy OJHOTO U3 KPUCTAIIIOTHIPATOB Cylb(haTa HaTpus, €CIM €ro Macca
IIPU MOJIHOM 00€3BOKMBAaHUM yMeHbIINIach Ha 47%.

7. Hanurmte hopmyiisl cosield, COOTBETCTBYIOIIUX CIICAYIONIMM JABOMHBIM okcuaaMm: PhyOs3
u Pb3O,4. HazoBure ux.

Bapuant Ne2
1. Omnpenenute SKBUBAICHTHBIE Macchl coeaunenuii: Fe;03, KH,PO4, Cr(OH)s, H,Si0s.
2. Ompenenure Maccy cepbl, 00pa3yroencs Py B3aUMOICUCTBHU CEPOBOIOPOIA KOJIUYE-

cTBOM BenecTBa skBuBajieHTa 0,0 1moib ¢ n30p1TkOM KOHIIeHTpupoBaHHOM HNO3
3. Hanumure ypaBHEeHHs peakinii, COOTBETCTBYIOIIUX CIEAYIOIIEH CXeMe:

Fez(SO4)3 —> X1 —b FeClz —b X2 —p> Fe3O4 <—X3 —p FGQ(SO4)3



4, CocraBbTe popMyItbl (AMIUPHUECKUE TpadUUecKre) BCeX BO3MOKHBIX COJIei 00pa3o-
BAaHHBIX TUJPOKCUIOM MAarHus U XpOMOBOM KHUCIOTOMU. JlaiiTe HA3BaHMS COJISM.

5. K 50m1 cmecu B 2-x okcuaax yriepoja go6asmwim 100Mi1 kuciopoaa U mogoxriu. B
pe3ynbTaTe peakuuu oot 00beM ra3oB ymeHbimmics Ha 10%. Bce 00beMbl ra30B U3MEpSINCh
P OJIMHAKOBBIX YCIOBUSAX. OnpenenuTe 00beMHBIN COCTaB HCXOIHBIN CMECH.

6. [Ipu Tepmudeckom pasnoxeHuu okcuaa mapranua (IV), B3sitoro maccoit 0,435r, Boize-
JWJICS KHCIIOPOJI M 00pa3oBalicst Apyroi okcu Maprania maccoit 0,382r. Kakosa ¢popmyia
3TOrO OKCcuaa?

7. Uto Ha3bIBAIOT 3KBUBAJICHTOM BelnecTBa? [Ipy KakoM yCIIOBUU 3KBUBAJICHT HJICHTHYCH
caMOM JacTHUIIE BelecTBa?

Tema: «Ctpoenue atoma. [lepnoandeckuii 3aK0oH ¥ MePUOIUYECKAS] CHCTEMA XUMM--
yeckuXx jaemMenToB /I.A. MeHaeeeBa

Bapuant Nel
1. UTo Ha3bIBAIOT MPUHIIUIIOM HEONPEAENEHHOCTH U COOTHOIIIEHUEM HEONPEeAeIEHHOCTH.
2. s ckonbkux AO cymma N+1=8? EcTb i1 Takue OpOUTAIH Y 3JIEMEHTOB IIEPHUOIUIECKOM

cucTeMbl? ATOMBI, KAKHX 3JIEMEHTOB MMEIOT HauOOJIbIliee 3HAaUCHHE CyMMBI N+|?
-2
3. Harmimre snextporso-rpadudeckue Gopmyisr: Cr, Cl+°, Te?, Tb.

4. Hanummre snekTpoHHbIe GOPMYIIBI €11le HEOTKPBITHIX y1eMeHToB Nel108, Nel13 u yka-
KUTE, KAKOE MECTO OHM 3alIMYT B IEPUOJANYECKOM cucTeMeE.

S. CKOpoCTb JBMXKEHUS 3JIEKTPOHA 10 IepBoi 60poBcKkoit opouTte paBHa 2187 km/c. Ecnu
MOTPENIHOCTh B ONPEEIEHNN CKOPOCTH paBHa 1 KM/c, TO Kakoil OyJIeT Mpu 3TOM HOTPEIIHOCTh B
ornpezeneHuu KoopauHatel? CpaBHUTE €€ CO 3HaUEHHUEM pajinyca OpOUTHI.

6. Ilogacuute IMIPUYIUHY pa3jiInvius B BEIIMUNHAX HOHHBIX paAUyCOB JJISI H303JICKTPOHHBIX
nonos; 1,33(F); 1,36(0%); 0,98(Na*); 0,74(Mg®"); 0,57(AI*")

7. OO0BsicHUTE 0000 HU3KYIO YCTOWYMBOCTH COETMHEHUN P-3JIEMEHTOB 6-TIepro/ia B BBIC-
meit C.O.

Bapuant Ne2
1. [IpuMeHMMO 1M TOHATHE TPAEKTOPUH IBUKEHUS K MUKpouyacThiam? Yem 3To onpenens-

€TCS 1 KaKoe IIOHATHE €TI0 3aMCHSCT?

2. YKaKUTe 3HAYCHUE KBAHTOBBIX YHCE JIJISI BHEITHUX JICKTPOHOB B aTOMaX AJIEMEHTOB C
nopsiAKOBBIM HOMepoMm 11, 14, 20, 23, 33.

+2 -2

3. Hanwumure snekrponHo-rpaduueckue Gopmyisr: Pd, Zr', S

4, Ha ocHoBaHuM yueHuUs 0 CTpOEHHUH aToMa OOBSCHUTE, TTOYEMY DHEPTeTUUECKHUM S-
HOJIypPOBEHb BKJIIOYAET OJIHY OPOUTAIIb, P-TIOAYPOBEHbB - TpH, d-10ypOBEHb - ISATH U T-
MOYPOBEHB - CEMb. YKaXHUTE MaX YUCIIO 3JIEKTPOHOB Ha 3TUX MOJYPOBHSX.



5. Uemy paBHa neOpoiIeBcKas AJIMHA BOJTHBI 3JIEKTPOHA, IBHXKYIIIETOCS CO CKOPOCTHIO: a)
6-10° m/c; 6) 2187 km/c?

6. DHeprusi MOHU3ALUU MIPHU TIOCJICIOBATEIFHOM OTPBIBE JIEKTPpOHA 0T aToMoB M(Q cocTas-
nset: E1=733, E;=1447 u E3=7718 x)/mMonb. Uem 00BbICHUTH pe3koe Bo3pacTanue Ez?

7. Kakyro cTpykTypy n0mKkeH uMeTh BOCbMOM nepuo1? [IoBTOpsIET Jin OH MOJTHOCTHIO
cenpMoit nepuo?

Tema: « XuMudeckast CBA3b)»
BapuanT Nel

1. UeM 0OBICHHTL HEBO3MOXKHOCTEL 0OpazoBanusa 100% MOHHON CBA3K M YEMY IIPHUMEPHO
Yy
PpaBHa O0Ji1 KOBAJICHTHOCTU B Han0oJiee NOHHBIX 61/1Hapme COCIII/IHGHI/ISIX?

2. Y cTaHOBHTE IPOCTPAHCTBEHHYIO CTPYKTYPY CICIYIOIIMX MOJIEKYJI U HOHOB, OITPEICITHB
opOuTAK IIEHTpaTbHOTO aToMa U ux tun ruopuausanun: NF3, NO,', PHj3, PO43'.

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

4, [TonstpuzyemocTh Kakoro u3 HOHOB Ooubie: F umm Br, S unm Tez', Cl' wm 1I"? O6bsc-
HUTE IPUYHHY.

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

6. UeM 00BSCHUTH 3HAYMTEIIBHO OoJiee Beicokue Tt u Tk. BOJbI 1 IJIABUKOBOM KHCJIOTHI
MO0 CPAaBHCHUIO C TEMH, KOTOPBIC JOJPKHBI COOTBETCTBOBATH UX MOJIAPHBIM Maccam?

7. DNeKTpUYeCKUit MOMEHT AMIOJIS MOJIeKyiIbl HoS paBen

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

Bapuant Ne2

1. [ToueMy npu HaJIMYMK OJHON CBSA3HM MEXKAY aTOMaMU OHA MOKET OBITh TOJIBKO O-
cBs3bto? [lpu kakux ycnoBusix oOpazyercs m- U 0-CBSI3U?

2. Ckounbko cBsi3eit y atoma cepol B Mojiekyiie SO,Cly, y yriepona B mosekyiae COCl,; kak
ATO COTJIACYETCS C TUTIOM THOpUAN3aun?

3. Kakas mosnexyna MoskeT cymectBoBath u mouemy? ClF3, FCls, Brls, 1Brs.

4, Kak u3mensieTcs monspusyroliee 1eHCTBUE HOHOB S-3JIEMEHTOB BTOPOH Tpymmbl oT Mg k
Ba 1 moueMy 3TO MPUBOAMT K MOBBIIEHUIO TEPMUUECKON YCTOWYNBOCTH WX KapOOHATOB B TOM
’)K€ IOCJIEJ0BATEILHOCTH?

5. Tk. HF=293K, HCI=188K, HBr=206K, HI=238K. O0bscHiTE TPHYNHBI N3MECHEHUS ATOM
BEJINYMHBI.



6. Kakoe coenunenne 6omee repmuuecku yeroiunbo? PhCO3 i CaCOg; PbCly nim
PbBI’4.

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

Tema: «Havana xumuuyeckoi TepMmoauHaMuki. KuHeTuka U MEXaHU3M XHUMHYECKHX
peaxuuin»

BapuanT Nel
1. HI/IXPOMaT AMMOHM ITPU HAarp€BaHUUM pasjiaracrcs 1o peakmum:
(N H4)2CI’207(T)=N2T(I‘) + 4H20(F) +Cr203(T) AH® x p =-503 xx

CKOJIBKO OHECPIYU BBIACIINIIOCH IIPH PA3JIOKCHUU HGKOTOpOfI nopuur [uxpomMara aMmo-
HUs, €CJIM MacCa TBEPAOIro 0OCTaTKka Ha 10T MeHBIIIE MacChHI HCXOAHOT'O BEUICCTBA.

2. Ouranbnus oopazoBanus HyO,(T) U3 npocthix BemiecTs paBHa - 136,1 k/[x/Monb, 3H-
TaJbINS TUCCOIHAIIMY Ta3000pa3HbIX BOJIOPOIA U KUCIOPOAa COOTBETCTBEHHO paBHBI 432, 490
k/[x/Momnb. Berauciure auepruro cszu O-H B mepokcue Bogopoia, MPUHSB dHEPTHio CBsizH O-
O paBHoii - 138,07 xI>x/MOb.

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

4. ITpu Temneparype 100°C ckopocTb 01HOM peakuuu B 2 paza 601bIlIe CKOPOCTH BTOPOH.
TemnepaTypHblil KO3 (HULHEHT CKOPOCTH NEPBON PEAKIMK paBeH - 2, BTopoi - 4. Ilpu kakoi
TEMIEPATYpe CKOPOCTH 00EUX PEAKIMil BBIpaBHUBAIOTCS ?

5. Kak n3meHuTcs naBiieHue B ccTeMe NepBoHavaibHO coaepkamieid HBr u Oy, ecnu k Mo-
MeHTy HacTyruieHus: papHoBecus: 4HBr(T) + Oy(t) = 2H20(r) + 2Br2(r)  mpopearuposaio 10%
MCXOHOTO KOJIMYECTBA KUCIOPOa, a paBHOBECHbIE KoHLeHTpauuu [HBIr]=0,6 momns/;
[0,]=0,36 momab/n?

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

YroObl P yMEHBIIEHUU KOHIIEHTpAIUK BemecTBa Ay B 4 pa3a CKOpOCTb IPSIMO peak-
LIUY HE U3MEHUIIACH?

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

a) K >1; 6) k<l; B) B paBHOBECHOI cMecHu MpeodIaaaroT MPOIYKThl PEaKIiy; I') B
PaBHOBECHOM CMeCH MPeo0IaaroT UCXOIHBIC BEIIeCTBa?

Bapuant Ne2

1. [Tpu BoccTanoBnennu 80T okcuaa xene3a(3) amroMuaneM Beiienutcs 426,3 kJx Tera.
[Ipu cropanuu 5,4 r MeTaJIIMUECKOTO amoMuHus BeaenuTcs 167,3 k/x termia. Ha ocHoBaHumn
9TUX JaHHBIX, UCIOJIBb3Ys 3aKOoH ['ecca, BeuuciuTe sHeprerudeckuii a3 ekt nmpu odpazoBanuu 1
MOJTb OKcHa kemne3a(3).



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

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

5. Jlyst Toro yToOBI yBeMuuThb B 216 1 256 pa3 ckopocTs peakuuu cuate3a NH3, Bo ckoJib-
KO pa3 HaJl0 OBBICUTH B IIEPBOM cily4ae KOoHLeHTpauuto Hp, a Bo Bropom nasnenue? Kak
M3MEHHUTCSl CKOPOCTh pEeaklUy U yBeJIIMYeHUH JaBieHus B10 paz?

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

Haxonutcs B paBHOBecHH. YKa3aTh: a) Kak U3MeHUTCS coaepkanue CO B cucreme npu
NoBbIIICHUH t ¥ Tpy Hen3MeHHOM AaBieHnu? C yBenndeHueM JaBIeHus IPU HeUn3MeH-
HOH Temneparype? 0) MI3MeHHUTCs M K P IIPY TOBBIIIEHHH OOIIEro JaBICHUS U HEH3-
meHHoM t? [Tpu yBenuuenuu t? Ilpu BBeeHUM B cucteMy karaiauzaropa? OTBeT 060CHO-
BaTh.

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

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

Tema: «PacTrBOpbI»
Bapuant Nel

1. PactBop conmepxkut 0,1mons CaCl, u 0,1mo516 AICI3 B 271 pactBopa. KakoBa momnsipHas
konueHrpanus nona Cl” B pactBope?

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

3. VYka3arb, He IPOU3BO/S BBIUNCICHUN, B KAKOM U3 PACTBOPOB JIBYX COJIEH PaBHOU KOH-
neHTpauuu pH 6omnpiie nian menbie. OTBeT 000CHYHTE UCXO/s U3 3aKOHOMEPHOCTH U3MEHEHUS
KHCJIOTHO-OCHOBHBIX CBOMCTB atekTposuToB: KySe n K, Te; NasPO4 u NagHPO,.

4. Haiinnure ctenens ruaponusa cosield n 3HaueHne pH 11 UX pacTBOPOB KOHIIEHTPALIUA
0.1mome/m: NH4Br, KCIO, HCOONa.

5. ITPAQ,Cr,07 , ipu 25°C paBHO 2:107. Brimamaer mu ocanok AgoCr,07 pu cMemBanuu
paBHbIX 00BeMOB 0,051 pactBopoB AGNO3 u K;Cr,07? Ctenenp Tucconuauy 3THX
ANEKTPOJIUTOB paBHa 90%.

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

7. CpaBuutb pacrBopumocts PbCl, u Pbly, Be(OH), u Ca(OH),. OtBet o6ocHYiiTe HCXOIs
U3 TOJIIPU3AIMOHHBIX TPEICTABICHHIA.



Bapuant Ne2

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

2. Brrauciure pH 0,001 pactBopa CepHOM KUCIOTHI.

3. VYka3atrb, He IPOU3BO/S BBIUMCICHUN, B KAKOM U3 PACTBOPOB [IBYX COJIEH PaBHOU KOH-
neHrpanuu pH 6onbiie nin meHbine. OTBET 000CHYITE UCXO/Is U3 3aKOHOMEPHOCTH H3MEHEHHUS
KHCJIOTHO-OCHOBHBIX CBOMCTB 2s1ekTpoautoB: NaHCO3; u Na,ClO3; NaClos 1 NaClO.

4, Kakue BennunHbI ABJISIOTCS KOJUYECTBEHHON XapaKTEPUCTUKOM MPOIEcca AIEKTPOJIH-
THYecKor nucconuanuu? Jlaite ux onpeaenenue. Kakyro U3 HUX U MOYEMY Ha3bIBAIOT
OCTOSIHHOMN BEIUYUHON?

5. Haiinure crenens ruaponu3a NalOs u NalO B pactBopax xonunentparuu 0,1mois/i. U3
MIOJTYYCHHBIX JIAaHHBIX CJICTIATe BBIBOJ O CPABHUTEIBHOM CUIIE KUCIIOT, 00Pa30BaBIINX 3TH COJIH.
Kn(HIO3)=1.6-10" ; Kn(HIO)=2.3-10"",

6. Breimagaer mn BaSO,4 nipu no6aBineHnn pacTBopa cepHou KuciaoTel oobemMom 100mit mpu
konueHrpanuu 0,2mMois/11. K pactBopy BaCl, Toro sxe 00bema, eciii MOJIIpHasi KOHIICHTPAILHSI
9KBHBAJICHTA 3TOr0 pacTBopa pasHa 0,2Moib/11.7 ByneT 1 100aBiIeHHOE KOJIMYECTBO CEPHOI
KHCJIOTHI SKBUBAJICHTHBIM WJIH U30BITOYHBIM?

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

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

Bapuant Nel

1. 3aKOHUYUTH COCTABJICHHE YPaBHEHUS peakuu U MoA00paTh KoApHUIUEHTHI IPOCTENIINM
crocobom: SO,+H3ASO4+H,0—H3ASOs+...

2. Hanwmiure ypaBHEHHs peakiMii U moa00paTs KOOQPUIMEHTH DIEKTPOHHO-HOHHBIM Me-
TOJIOM: MnSO4+(NH4)28208+H20—>HMnO4+...; H,0,+CaOCl—

3. CoCTaBHTH B MOJIEKYJISPHOIT (popme ypaBHerue peakimm: [Fe(CN)g]*
+H,0,—[Fe(CN)6]*+0,
4. Yemy paBHa MOJISIpHAsE Macca SKBUBAJIICHTA TIEPMaHTaHATa KaJTUs KaK OKHCIIUTENS, €CIT

9TO BEIIECTBO B MPOIIECCE PEeaKIIMK BOCCTaHABIMBAETCA: a) A0 cynbdara mapranma (II) 6) no
JMOKCHJIa MapraHiia B) 1o Manranara kaimus Ko,MnO,4?

5. Bynet nu pabotarh raabBaHUYECKHM 3JIEMEHT, COCTOSIIEH U3 BOJOPOIHBIX AJIEKTPOJIOB,
norpyxenubix B 1 1 0,11 pacrBopsr KOH npu 25°C, ecnu kaxyias cTenedb qUCCOLMAINN
pactBopoB KOH cootBercTBenHo paBHbl 77 1 91%7?

6. T"anpBannueCcKUi DJIEMEHT

(-)2Cr/2Cr3+ | HySO4 | (Ph) 3Ha/6H" (+)



00pa3oBaBIICICS TPH KOPPO3UU XPOMa, OTIASTHHOTO CO CBHHIIOM, JTA€T TOK CUJION OA.
Kakas macca Xxpoma OKHCITUTCSI B CKOJIBKO JTUTPOB BOJIOPO/IA BELICTUTCS 32 55C pabOThI
ATOTO 3JIeMEHTa?

7. MenHblii KyJIOHOMETP COEIMHEH MOCJIEN0BATENBHO C JJIEKTPOIU3EPOM, B KOTOPOM UJIET
anektposin3 BogHoro pactBopa AGNO3 Ha yrobHBIX JEKTPOAax (alTe MOTHYIO CXEMY
nporieccoB, mpoucxoninmx npu snekrponanse AgNO;). Ha kaToze B KylIoHOMETpE BBIECTUIOCH
192r menu, a B anexrponusepe 450r cepedpa. Onpenenure BBIXOI IO TOKY B AJIEKTPOJIH3EPE.
Kaxoil 00beM 3aiiMeT BLIAEIMBIINICS KUCIOPO/, ECIIM 3TOT 00beM u3MepuTh 1pu 10°C u
nasiennu 9730311a?

Bapuant Ne2

1. 3aKOHYHTH COCTABIICHUE YPABHEHHS PEAKIIMU U 110100paTh KO PHUIUEHTHI POCTEHIITNM
criocobom: HSO4+KI+KCIO;—KCl+ls...

2. Hamnummre ypaBHEHHUS peakiuii i mo100path K03)OUIMEHTHI 3JIEKTPOHHO-HOHHBIM Me-
TonoM: H,SO4+H,S+KMNnO4—S+...; HNOs+FeS,—

3. CocraBuTth B MoseKyJsipHoi (popme ypaBHeHue peakuuu: NoHg+l,—No+I.

4, Kakyro maccy amoMuHusg MOKHO OKHCIUTE ¢ momotsio 0,11 0,251 K;Cr,07 o peakiiuu
A|+chr207+H2804—>A12(SO4)3+CFQ(SO4)3+KzSO4+H20.

5. DJ1C ranpBanuueckoi memu (-)Ag/AgNO; 0,0058  /0=98% | | Ag/x
H/0=85%/AgNO3(+)=0,085B. Onpenenure KOHIEHTPAIHIO 3JICKTPOIHUTA MPH MOJIOKUTESITBHOM
3IIEKTPOJE, ecii K03 (PUIIMEHTHl aKTUBHOCTH HOHA cepedpa B pacTBopax AGNO; mpu
OTPHUIIATEIIEHOM U TIOJIOKHUTEIILHOM 3J1eKTpoie paBHbl 0,945 u 0,750.

6. ITpu paboTe ranbBaHUYECKOTO JIEMEHTA
(-) 4A1/4A1 | H,0, O, | (Cr) 120H/6H,0, 30; (+)

00pa30BaBIIETOCs IPU KOPPO3UH AIFOMUHUS, KOTOPBI HAXOAUTCA B KOHTAKTE C XPOMOM,
3a ImuH 20c ero paboThl Ha XpOMOBOM KaTtojie BocctaHoBuioch 0,034 kucinopoaa.

OHpelleJ'II/ITe, HACKOJIbKO YMCHBIINJIACH ITPU 3TOM MacCa alFOMUHUCBOTO 3JICKTpOaAa U
YEMYy paBHa CUJia TOKaA, MPOTCKUICTO 110 BHEIITHEH IIeTTH TaIbBAHNYECKOTO DJICMEHTA.

7. Uepes cepeOpsiHbIN KyJIOHOMETP MPOMYCKaIN TOK B Te4eHHEe 34. AMIepMeTp MOKa3bIBajl
cuity Toka paBHyto 0,9A. Haiitin % norpenrHocty, 1aBaeMblii aMIiepMeTpoM, €CiIH 3a 3TO BpeMs
B KYJIOHOMETpE Ha KaToe BeIIeTuiI0ch 12,321 cepebdpa.

Tema: «CTpoeHue U CBOHCTBA KOMIJIEKCHBIX COEIUHEHUI
Bapuant Nel

1. Hasparp komimiekcubie coenunenus: Ba[Cu(C,0,).], [Co(NHs3)2(en)(Cl,)]CI,
[PtCIZ][AuCly].

2. Hanwucates ¢popmynsr: a) rerpaitononnaat(l) nunaus™); 6) xmopun 6pomMaTeTpaaMMu-
HakBaxpoma(1ll); B) TppaMMUHXJIOPOTUHUTPOKOOATIBT.



3. MoskHo s ocaauth nonsl Ni>+ u3 pactsopa Ko[Ni(CN)4] o6bemom 11 u C=0,1
Moutb/ TP, coneprkaero 0,2 Monb KCN(a=80%), eciu moGasuts 10™Mous cybduna
ammoHus? [Ipyu Kakoi MT KOHIICHTPALUH Cyab(uaa aMMOHUS HAYHET BbINAIaTh 0CaJOK?
(IIP(NiS)=2:10"%).

4. Omnpenenute THIT THOPUIU3AINY B CICAYIOIIMX KOMIUIEKCaX, a TaK ke n300pa3uTe ux
reomerpuuieckyto popmyiny: [AuCly] ; [PtCls]” .Uemy paBHBI HX MarHUTHBIE MOMEHTBI?

5. J11st ocaXkIeHHSI XJIOPUI-HOHOB, COCTABJISIOIINX BHEIIHIOK chepy KOMIICKCHOTO CO-
enunenus, u3 100ma 0,02m pactBopa coenunenust CrCls-5H,0 motpe6oBanocs 20Mit

0,2m pactBopa AgNOQOs. 1o pe3yapTaTaM 3TOro OIBITAa COCTaBHTE KOOPAUHAIIMOHHYIO (OPMYITY
COCJTMHEHUS M HA30BHTE €rO.

3+
6. C JIMraHAaMu ¢1a00r0 MM CHIHHOIO Mot KoMiniekcsl Co ABJIIIOTCA CUJIBHBIMHA

2+ .
OKHCITUTEIAMH, a KOMIUIEKChl CO”" IPOSBIISIIOT BOCCTAaHOBUTENIBbHBIEC cBOKicTBa? Kak 3T0
o0psacuser TKII?

Bapuant Ne2
1. HasBatb komiuiekcubie coequrenus: Na[Zn(OH),], [Ni(H20)6](NO3)2, [Co(En)3(NO3)s].

2. Hanmcates ¢popmynsr: a) ammuanentanuanogpeppar(Il) natpus; 6) nuruapokcoreTpa-
xnoporutatusat (IV) ammonus.

3. K 0,2m NiSO4 106aBum pasusiii 06bem 2M NHs, Beranciauts [Ni]*+, ecim canrars 9o B
pactBope obpasyercst komruiekcHbIit non [Ni(NHs)g]*+.

4. B xommmekcax [CO(NO2)g]* 1 [Ni(CNS)e]* nuramzas 061a1ai0T CHIBHBIM MONEM.
CocTaBbTe SHEPTETHUECKYIO cXeMy oOpa3oBaHus cBs3elt (Meton BC) B 3THX KOMILUIEKCaxX U
YK@KUTE MarHUTHBIE CBOWCTBA KOMITJIEKCOB.

5. Omnpepenute KOOPAUHAIIMOHHOE YUCIIO (X): [Fe”Fx]'(x'z); [Fe”CIx]'(X'z).

6 7
6. Kaxkas snexkrponnas koudwurypanus, d” wiu d', naet 6onbiiee 3Hauenue Ecy st
OKTa3pUUECKUX BHICOKOCITMHOBBIX U HU3KOCITMHOBBIX KOMILJIEKCOB?

1. (marnetut). Kakomy comepxkanuio (B %) MarHeTuTa 3TO COOTBETCTBYET?

Kpurepun oueHKH 0TBeTAa CTYAEHTA IIPH BHINOJTHEHUH KOHTPOJIBbHON padoThl

Onenka TpeOoBanus kK 3HAHUAM
OTJINYHO NPUBCACHBLI IIOJHBIC MPABUJIBHBIC PCHICHUSA, OTBCTHI T'PaMOTHO
apryMEHTHPOBaHBI
XOpOILO JONYIIEHBl HE3HAYUTENFHBIC TTOTPEIIHOCTH TPH OTBETAX Ha BOMPOCHI,
aprymeHTanus Obuia He OJTHON
yJIOBJICTBOPHUTEIHHO | B oTBeTax Ha HEKOTOPHIE BOMPOCHI AJONYIICHHI I'pyOble OMMOKH, YaCTh




BBIBOJIOB HE apryMEHTHpPOBaHa WM apryMEHTUPOBaHA HEMPAaBUIBLHO

HeynoBierBoputenabHo | OtBetsl Ha 50 u Oosnee % BOMPOCOB OMIMOOYHBI, OOJBIIMHCTBO
BBIBOJIOB HE apIyMEHTHUPOBaHbI WM apTyMEHTHPOBaHbI HEMIPABUIILHO

Ilpumepnvie sapuanmol mecmosvix 3a0anuil
Tema: «OcHOBHBIE KJIACCHI HEOPTAHUYECKUX COeJUHEHHUID»
Bapuant Nel

1. ®opmyna kpucrauioruapara cyibdaTa HaTpHsi, Macca KOTOPOro MpH 00e3BOKMBAHUU
yMeHbImiIach Ha 47%

1) Na;SO4 * 2H,0  2) NaSO4 * 7H,0
3) Na,SO4 * 5H20 4) Na,SO4 * 6H,0

2. KapOonar xanus pearupyet B pacTBOpe ¢ BellecTBaMu Habopa
1) CO,, SO,, H3PO4  2) CO, KOH, HC1
3) BaCl,, HNOS3, Rb,SOs  4) KHSO4, NaOH, SO3
3. OmHOBpEeMEHHO HE MOTYT HaXOJHUTCS B PACTBOPE BellecTBa Habopa
1)Na,SO4 u HC1 2) NaOH u H,SO,
3) NaC1l u H,SO4  4) NaOH u K;SO4

4. OnHOBPEMEHHO B pacTBOPE MOTYT HaXOUTCSI HOHBI

1) Ni%*, K*, S04, I 2) Pb?*, S, CH3COO; Ba**
3)NH,", PO,*, Ca?" F  4) A1* Fe*, CO4%, Br

5. YCcTaHOBUTH COOTBETCTBUE MCKAY BCIICCTBOM U CBOMCTBaMH

1: a3oTHas kuciaoTa A: B3aMMOJEUCTBUE C COJSIMU MEJIU C 00pa30BaHUEM OCaJIKa

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

3: consHas KucioTa B: B3aumonelcTBUE C cepo IPU HATPEBAHUU

4: cynbdat amoMuHUS I': B3ammoelicTBHE ¢ IMHKOM C 00pa3oBaHUEM BOJOpOaA

6. KonmyecTBo BO3MOKHBIX cosieii oopazoBanHbix H3S04 u Al(OH)
14 2)1 3) 2 4)3 5)5

Bapuant Ne 2

1. Tmapua ogHOBaJIGHTHOTO MeTajuta coaepkut 12,5% Bomoposa mo mMacce.
1) cepebpo  2) Harpwmii 3) nuTuit 4)30510TO

2. Jlwmokcup yriepo/ia MOXKET pearupoBaTh C BEIIeCTBaMU Habopa
1) CaO, (NH,4).C03 pactBop, HNO3; 2) Na,CO3 pactBop, Mg, C (kokc)
3) KOH, H,S0q, pacTBoOp BaC|2 4) CuS04, NH3, NaOH




3. OmHOBpEeMEHHO HE MOTYT HaXOAMTCS B pacTBOpE BEIIECTBA Habopa
1) BaCl, u NaNO3  2) BaCl, u NaBr
3) Ba(NO0s3); u Kl 4) Ba(N03)2 u H2SO4
4. Kucmiyro cojib MOKHO MOJIY4YUTh B BOJHON Cpejie pU B3aUMOAEHCTBUU
1) LiOH u HBr 2)CsOH u P,05
3) Mg(0H),; u HCOOH 4) AIOH)3 u N2O3
5. OIHOBPEMEHHO B pacTBOPE MOTYT HAXOUTCSI HOHBI

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

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

6. YCTaHOBUTH COOTBETCTBUE MCKAY BCIICCTBOM U CIIocoOOM €ero pacno3HaHuA.

1) 1: yraekucnblii ra3  A: BO3ropaHue TJICIOMICH JTyUHHBI

2) aMMHuaKk b: Bo3ropanue ¢ xapakTepHbIM 3ByKOM

3) KuciIopox B: nomyTHeHuEe N3BECTKOBOI BO/IbI

4) BomOpOA I': n3MeHeHne OKPaCKH BIIAKHON MHIMKATOPHON OyMakKKH

7. YCTaHOBHUTH COOTBETCTBUE MCXKAY BCIICCTBOM U CBOMCTBAMH:

1) a3orHas KuciOTa A: B3auMoJieiicTBUE C CONSIMU MEM ¢ 00pa30BaHUEM
ocajka

2) TUApPOKCU HaTpus b: B3aumMoJeicTBHE ¢ COsIMH Oapus ¢ 00pa3oBaHHEM
ocajka

3) cossiHas KKCIO0Ta B: B3aumojelicTBre ¢ cepoil IpU HarpeBaHUU

4) cynsdat aqroMuHAS [ B3aUMOJICHCTBHE C IIMHKOM ¢ 00pa30BaHHEM BOIOPO/Ia

8. B pesynbprare ciemyromux mpeBpamieHui

Si02+C Ca HCl 02 Ca3(P04)2
C&3(PO4)2 X1 Xs X3 Xy

Xs
o0pasyeTcs KOHeUHBIH MPOIYKT X5

1) Ca(HPOy), 2) CaHPO, 3) CaHPO,*2H,0 4) CayP,0;

Tema: «Crtpoenune aroma. Ilepuoamyeckuii 3aKOH M INEpHOAUYECKAs CHCTeMA
xumuuyeckux 3eMenToB [[.1. MenaeneeBa»

Bapuant Ne 1
1. W30371eKTpoHHBIE aTOMBI U HOHBI
1) Fe**, Co®* 2) Co, Ni** 3) Fe**, Fe**  4) Co*, Mn

2. DIeKTpOHHas eMKOCTh T -moaypoBHs



1)14 2)6 3)18 4)10
3. DHeprus CpoACTBA K 3JIEKTPOHY B MEPHUOJIE

1) He u3MeHsieTCsT  2) YMEHbIIIAETCS
3) yBenmuuBaercst  4) OCTalOTCS MOCTOSTHHOM

4. Pa3pemieHHBI HAOOP KBAaHTOBBIX YUCEN 3JIEKTPOHA

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. Hammenbmmii paguyc uMeeT HOH
1) Cs 2) Ba** 3) Te*4) I

6. Monuens aToma, co3nannas O.Pesepdopaom Ha3bIBaeTCs

7. Ywucno ypOBHeﬁ Yy aToMa onpeacsieTCa KBaHTOBBIM 4YHCJIOM

8. DHeprus OTpbIBa AIEKTPOHA OT aTOMA HA3bIBACTCS SHEPTUEH

9. Ecnu snexTpoHn aenaet BoIOOp Mexkay 4d 1 5 S aTOMHOM OpOUTANIBIO, TO ATOM COAEPIKUT
-3JIEKTPOHOB

10. YcTaHOBHTH COOTBETCTBHE MEXKIY AIEKTPOHHBIMU KOH(PUTYPALIUAMHU H XUMAYECKIMU
YaCTULIAMH

1: 1s%25°2p°®3s%3p*  A: Na'
2: 1s725%2p°3s%3p°  B: N
3: 1s%25%2p° B: §%
4: 1s%2s%2p° I: Al

11. Pacniosio:uTh B IPaBUIBLHOM MOCE0BATEIILHOCTH 3aMOTHEHUS SHEPTETUUECKIX
MOypPOBHEHN B aTOMax

A:5s b:4d B:3d I':5p H:6s E:4p
Bapuant Ne 2
1. M3037eKTPOHHBIC ATOMBI U HOHBI
1) Fe**, Co®* 2) Co, Ni**  3) Fe**, Fe** 4) Co*, Mn
2. HaGop xBanToBbIX umicen N =3, | = 1, s =+1/2 umeer
1HSi 2)Al 3)ClI 4)S 5)P
3. OnnMHAKOBOE KOJMYECTBO AJIEKTPOHOB Y HOHOB
1) Ba®*, Mg?*, Cd®*  2) Ba’+, I, Te* 3)Hg®,I,Sn  4) I, Cd**, Sn*
4. DJeKTpOHHAs eMKOCTb { -ITOyPOBHS

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



5. DHeprusi HOHU3AIMHA B TPYIIIE
1) He u3MeHsIETC  2) YBEIMYMBAETCS
3) yMeHbIaeTcs 4) 0CTaOTCS MOCTOSHHOM
6. AToMHbIe opOUTaNK Aat0T cymmy N+ 1 =9
1) 6f, 7d, 8p 2) 5f, 7p, 8s 3) 4f, 5d, 6p 4) 4d, 5p, 6s

7. Ywucno HECITAPCHHEBIX 3JICKTPOHOB B aTOME XpoOMa B H6B036y}KI[eHHOM COCTOSAHHUH

8. Dueprus monmsanuu atroma Ca (3B): 11 = 6,113; I, = 11,871, I3 =51, 21. TpeThs sHeprus
HMOHM3AI[MH PE3KO BO3pacTaeT U3-3a OTPhIBa 3JIEKTPOHA

9. 9.Yucio Op6HTaﬂeI>'I Yy aToMa OIIpCACIIACTCA KBAHTOBBIM YU CJIOM

10. YCcTaHOBUTH COOTBETCTBUE MCKAY DJICKTPOHHBIMU KOHd)HpraHI/IHMI/I 1 XUMHNYCCKHNMU
qaCTuuamMu

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

Tema: «XnMuueckasi CBA3b»
Bapuant Ne 1

1. B psaay BogopoaHsix coeauHenuii anemenToB VI A rpymmer: H,O — H,S- HoSe
MOJISIPHOCTH cBsi3u D — H:

1) yBenuumBaercs
2) HE U3MCHsETCS
3) ymeHbIaercs
4) cHayaja yMEHbBIIAETCS, TOTOM YBEIMYNBACTCS

2. ToybKO KOBaJICHTHAS CBSI3b UMEET MECTO B COSTMHECHUU C POPMYJITOM
1) Ba(OH)2 2) NH4N03 3) H2804 4) LizCO3
3. Atom yriepojia B BO30YKICHHOM COCTOSTHUHM 00pa3yerT:

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

2) TpH CBSI3H, 3a CUET JABYX HECHAPEHHBIX AIIEKTPOHOB U HETIOICICHHOM AIEKTPOHHOU
napsl

3) HH OJIHOH, aTOM yIJIepo/ia B HEBO30YKIEHHOM COCTOSTHUM XUMHUECKHX CBS3EH HE
obpazyer

4) nBe CBSI3M, 3a CUCT JIBYX HECHAPCHHBIX JIEKTPOHOB

4. BemecTBo, KOTOpOE HE MOTYT 00OpPa30BBIBATh BOJIOPOIHYIO CBSI3h



1) H,O 2) HF 3)HN3 4) HI
5. sp’ ruGpUAN3ALMS PEATH3yeTCs TOIHOCThIO
1) SO, 2) CHy 3) SO3 4) C1O0°

6. YCTaHOBHUTH COOTBETCTBHE MEXIY (PU3HMUECKUMH CBOMCTBAMH U THIIAMHU
KPUCTAJUIMYECKUX PELIETOK:

1: KOBKOCTB

2: HM3Kas TeMIepaTypa KUIIEHUs

3: BbICOKas TBEPAOCTh

4: snekTpuYecKas NpoOBOJIUMOCTh pPacTBOpa
A: atomHas

b: metannuyeckas

B: nonnas

I': MmonexynspHas

7. YcTaHOBHUTH COOTBETCTBHE MEXKIY rMOpUIU3aliiel 1 MOJEKYIOU WIIH YaCTHUIIeH

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

1. BemecTBO ¢ MOHHOH CBSI3bI0 UMEET GOPMYITY

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

2. ATOMHas KpUCTaJUIMUEcKas pelleTKa XapakTepHa JUis
1) anromMuHMS U KapOuIa KPeMHUS

2) cepsl U Hoaa

3) okcuza KpeMHUS U XJI0pH1a Kaaus

4) anmaza u 6opa

3. Sp® rHOPHAM3ALHS PEAIH3YETCS TIOTHOCTBIO

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

4. YCTaHOBHUTH COOTBETCTBHE MCKAY BCUICCTBAMU U BUAAMU XAMUYCCKOH CBS3U B HUX 1

BOJIb(Ppam A KOBaJICHTHasl MOJISIpHAs anmas
anmas b: xoBaJIeHTHas1 HENOJIApHAs aMMHaK
aMHak B: metanmnnueckas

MOBApEHHAs COJIb I': nonnas



5. YCTaHOBUTHL COOTBETCTBHE MCXKAY BCIICCTBAMU U THIIAMU KPHUCTATINIMYCCKHUX PEIICTOK

YIJIEKUCIIBIN Ta3 A: nonunas
KapOoOpyHI b: monekynsipHas
HUKEIb B: Merannuueckas
aleTaTr HaTpus I': atomHas

6. YcCTaHOBHTH COOTBETCTBUE MEXy THOPUIN3AIUEH H MOJICKYJION

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

4:  spd

Tembl: «Havasia xumu4ieckoil TepMoauHaMuKi. KuHeTuka u MexaHu3M XUMH4YeCKOMI

peaKium»

Bapuant Ne 1

1.

Bo ckombko pa3 yBenuuutesi ckopocth peakuuu Ha(r) + I2(r) = 2HI(r) npu yBenuuenun
JaBJieHus B 3 pasa

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

[Tpu Temneparype 90°C peaxius npotekaet 1 muH. [Ipu kakoit Temneparype peakius
3aKoHYMTCS 3a 14 21MuH, eciu TeMnepaTypHbIi K03 (UIIMEHT paBeH 3

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

Xumnueckoe paBHoBecue peakuuu Zn(t) + 16HI(d = 8l(1) + 8H,S(d - Q cmecTutes
BITPABO MPH MOHWKECHUH

1) xonnenTparuu H,S
2) xonueHTpauu Hl
3) naBneHus

4) TeMnepatypbl

Xumuueckoe paBHoBecue peakuuu Zr(t) + 2C1,(r) = ZrCly(r) + Q cMerraercst BimpaBo
npu

1) NOBBITIICHUH JTABJICHHUS

2) noBbimeHnH KoHIeHTpauu ZrCly
3) JOMOTHUTEIHFHOM BBEJACHUU ZI

4) MOBBIIICHUH TEMITEPaTyPhI

B romorennoii cucreme 3A(r) + B(r) = 2C(1) + D(r) paBHOBECHBIE KOHIIEHTPAIIUH
BemecTB (Moub/im) coctaBuiu: A - 0,03; B - 0,02; C - 0,004. NcxonHast KOHIICHTPAIIHS
BerecTBa A (MOJIb/T) paBHA



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

6. U3 2 monp CO u 2 mons Cl; o6pa3oBanoch npu HekoTopoi Temrepatype 0,45 moib
COC1,. Koncranra paBaoBecus peakuuu CO + Cl, = COC1;(r)

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

7. Cranpaptras terora oopasoanus MgO (k) u CO; (1) cooTBeTcTBeHHO paBHa -601,8 u
- 393,5 xJIx/moub. Temnora paznoxeruss MgCO3; na MgO u CO, AH = 100,7 xJI>x/MOIIb.
Tennora oopazoBanuss MgCO3

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

8. TGHJIOTa, KOTOpas norjiomacTcsa Uik BbIACIIACTCA IPH Pa3JI0KCHUN XUMHUYCCKOI'O
COCIUHCHHNA KOJINYCCTBOM 1 MoJss Ha IIPOCTBIC BCIICCTBA HA3BIBACTCS

9. Ecnu ckopocTh IPSIMOHN peakiiui paBHa CKOPOCTH OOPaTHON peakluH, TO HACTyIaeT
XUMHYECKOE

10. 3aBUCHUMOCTBH CKOPOCTH PEAKIUU OT TEMIIEPATYPhI ONPEISISICTCS TPABUIOM

Bapuant Ne 2

1. Bo ckoibpko pa3 yBemmuutesi ckopocts peaknuun CaO(7) + CO,(r) = CaCOs(1) mpu
yBEJIMYECHHUN JaBJIeHHus B 3 pasa

1) B9 pa3
2) B8pa3
3) BO6pa3
4) B3 pa3

5) He U3MEHHUTCS

2. Bo cKOJIBKO pa3 yBEIMYUTCS CKOPOCTh peakiuu rnpu HarpeBanuu ot 75°C o 115°C,
€CII TeMIepaTypHbIN K03 (UIIMEHT paBeH 2

1) B2 pa3

2) B4 pa3

3) B8 pa3

4) He UBMEHUTCS
5) B 16 pa3

3. HpI/I ITOBBIIIICHUHN OABJICHUS XUMHWUYCCKOC paBHOBCCI/Ie CMCIIACTCsA BHpaBO
1) 2NO(r) + Oy(r) = 2NO,(r ) 2) C(t) + COL(r) = 2CO(r)

3) 2NF(r) + 3Ha(r)= 6HF(r) + No(r)  4) CHa(r) + 4S(r) = CSy(r) + 2H,S (1)



10.

Xumudeckoe paBHoBecHe peakimn 4FeSy(1) + 110,(r) = 8S0,(y) + 2Fe05(1) +Q
CMECTUTCS BIIPABO IIPU

1) NOBBILICHNY TaBICHUS
2) noBbIlIcHUN KOHIIeHTparuu SO,

3) nononHKUTENbHOM BBeAcHHN F€,03
4) MOMOJIHUTENLHOM BBeieHHH FeS;

B romorennoii cucteme Ha(r) + I2(r) = 2HI(;) paBHOBEeCHBIC KOHIICHTPAIIUH BEIIICCTB
(momw/m) coctaBmiu: HI - 0,02; 1, - 0,05; Hy - 0,03. McxoaHas KOHIIEHTpaIKs BOAOPO1a
(MoJB/TT) paBHA

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

B romorennoii cucteme 4HC1(r) + Oy(r) = 2H,0( r) + 2C1, paBHOBECHBIC
KOHIIEHTpaluu Bemiects (Moib/n) cocrapmau: HC1 - 0,85; O, - 0,44; C1, - 0,3.
VcxoaHasi KOHIIEHTparys KUCIIopoaa (MOJIb/T) paBHa

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

[Tpu cxxuranum rpadura odpazoBaiics okeuy yraepona (1V) maccoit 8,86 r. Ternosoii
addekr peakiuu AH = -79,2 k/Ix. Teruora o6pazoanust CO,

1) -393,3 xJIx/M0ib

2) -358.,4 xJIx/Moib

3) -335,5 k/Ix/Moutb

4) -326,4 xJIx/Mob
Temnnora, KOTOpast MOTJIOIIAETCS WM BBIIENSIETCS PU 00pa30BaHUN XUMHUYECKOTO
COEJMHEHUS KOJMYECTBOM BeIIeCTBa | MOJIb U3 MPOCTHIX BEIIECTB MPH 33JaHHBIX
YCIIOBUSX Ha3bIBACTCS

CMGH_ICHI/IC XUMHUYCCKOI'0 paBHOBECHUSA ONIPEACIIACTCA MPUHITUIIOM

MuHuManbHas U30bITOYHAS OHEprus, KOTOpOfI JOJIDKHBI O6J'I8.I[8.TL MOIJICKYJIbI, YTOOBI
pCaknus MCXKIAy HUMU CTaJia BO3MOXKHOM Ha3bIBaeTCs

Tema: «PacTBOopbI»

Bapuant Ne 1

1.

2.

Cwmemranst 100 T 20%-H0T0 pactBopa u 50 T 32%-HOTO pacTBOpa HEKOTOPOTO BEIIECTBA.
KonneHnTpanus nojry4eHHOro pacTBopa

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

Just mommydenus: 9%-Horo pacTBopa COJITHOM KHCIOTHI Hano pactBoputh 67,2 1 HCI B
BOJIE MacCoH

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



3. YpaBHeHUIO 3Ag+ + PO43' = AQg3PO,4 cooTBETCTBYET B3aUMOICHCTBUE
1) AgN03 ¢ Na,PO4 2) AgZO ¢ HsPO4
3) AgNO3 ¢ H3PO4  4) AgClI ¢ NazPOy

4. KucnoTHOCTb pacTBOPOB COJIEH C OJMHAKOBOW MOJIAPHOM KOHLIEHTpaLuen
YBEJIUYUBACTCS B PALY

HUTpAT KaJIusl, CHIMKAT KaJns
OpoMuU[ KaJIbIUs, OPOMHU/T ATFOMUHUS
XJIOPHJ KaJHst, PTOPUI KaJIUs
XJIOPHJ JIUTHUS, XJIOPH]] KaJIHsI

5. Xmopup Oapust maccoit 41,6 T pacTBOpuIK B Bojie. B osryueHHOM pacTBOpe COAEPKUTCS
0,35 mMonb xopua-uoHOB. CTENeHb TUCCONMAIMN XJI0puaa 6apus

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

6. Ecim KOHIEHTpALMs PacTBOpa TMAPOKCHIa aMmMonns pasra 0,1M u K, = 1,76*107, o
€ro CTeNeHb UOHU3AIHNH (Olyon) COCTABUT

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

7. Ecnu xoHUeHTpamus HoHOoB Bogopoaa [H'] u anerar-nonos [CH3COO] B 0,1M
pactBope ykcycHoi kucnothl paBHa 0,00132 Monb/m, TO €€ KOHCTaHTa HOHU3AIUN

1) 1,74*10° 2)1,76*10* 3)1,78*10* 4)1,74*10*
8. KonnenTrpamnuio HoHOB Bojioposa B pactBope npu pH = 4,32 paBHa
1) 4,78*10" 2) 4,76*10° 3)4,74*10° 4) 4,74*10°

9. AkTHUBHAas KOHIICHTpaIus aHHOHOB don- B 0,01M pactBopa runpokcuia kamus KOH,
YYHUTHIBasi HOHHYIO CUJTy pacTBOpa paBHA

1)9*10°  2)8*10° 3) 7*10° 4) 6*107

10. KoncranTa runponusa, creneds ruapoinsza u pH 0,1M pactopa conu HCOONH,4
(Kn(xuc)= 1,8%10™, Kn(ocn) = 1,76*107)

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

Bapuant Ne 2

1. K 100 mn 96%-Hoi1 cepHoii kucnotsl (p = 1,84r/mun) npudaBuiau 400Mi1 BOJbI, TOTYUUIICS
pacTBOp IIOTHOCTHIO 1,225 1/Mi1. MonsipHast KOHIIEHTpAIT|sl pacTBOpa

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



N3 400 r 20%-HOro pacTBOpa MpHu OXJIaXACHUH BbIIETWIOCH 50 I paCTBOPEHHOTO
BenlecTBa. MaccoBast 10Ji BELIECTBA B OCTaBIIEMCSI pacTBOpE

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

YpaBHEeHUIO Fe** + 30H = Fe(OH)3 cooTBeTCTBYET B3aUMOICHCTBHE
1) FeC1; ¢ KOH 2) Fe,(SO4)3 ¢ Ba(OH),

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

[[{es04HOCTE PACTBOPOB COJIEH C OAMHAKOBOM MOJISIPHOM KOHLIEHTpauuen
YBEIUYUBAETCS B ALY

1) kapOoHAT HATPHsI, UOIAHUT HATPHUS

2) cynbdut Kanus, CynbpuI HaTpHUs
3)HUTPUT HATPHSI, HATPAT HATPHSI
4) XJI0pUa TUTHSL, XJIOPUT AMMOHHUS

KonuuectBo oTpunarenbHbix HOHOB B 120 r 10% pacTBOpa aMMOHMS, €ClIM CTENEHb
Jaucconuanuu coiau pasaa 90%

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

Ecnu xonnentpanus azoructoit kucnotsl HNO; paBua 0,12M u K, = 6,9*10'4, TO
CTEIEHb €€ NOHU3AIUU COCTABUT

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

Eci KOHIEHTPAIHS PacTBOPA MHAPOKCHAa aMMonus pasHa 0,1M u K, = 1,76*10, o
€ro CTeNeHb HOHU3ALUH (y04) COCTABUT

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

KoHuenTpauus nosos Bogopoaa [H'] 6%-Horo pacTeopa XJI0poBOAOPOIHOH KHCIOTHI
(p = 1,028 r/mn) cocTaBisieT

1) 1,69

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



9.

AxTuBHOCTH XJIopuaA-uoHOB B 0,1 M pactBope xsopuaa nHarpus NaCl paBHa
1) 7,58*107
2) 7,62*107
3) 7,68*107

4) 7,54*10°2

10. Crenenp ruaponu3a u pH conu 6pomuaa ammonnss NH4Bu pH 0,011 pactBopa (Ka =

1,76*107)

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

Tema: «OKHCIUTENbHO-BOCCTAHOBUTEIbHbIC PEAKIIUH U JJIEKTPOXUMHYECKHE PO ecChD)
Bapuant Ne 1

1.

Peakius TucipornopiiuoHupOBaHHUSI

HNO; = HNO3 + NO + H,0

KoMnQO4 + H,0 = KMnO,4 + MnO,4 + KOH

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

KCIO3 =0, + KCI

Peakiust BHyTpHMOJIEKYJIIPHOTO OKUCIICHUS-BOCCTAHOBIICHUS
1) AgNO3; = Ag + NO; + O3

2) Ag,0 =0, + Ag

3) K2S03 = K,S04 + KS

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

Onpenenure cymmy koddduimentoB B ypaBHenue peakiiuu CaOCl, + H,O + NaBr —

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

YcTaHOBUTE COOTBETCTBUE

1: mpoaykTsl anekTposu3a paciiasa CuCl, A:CuuCl,

2: mpoayktsl anektponnsa pacteopa CU(NO3),  b: Cuu O,

3: mpoaykThl aaekTponn3a pactopa Ca(N03); B: H, u O,
I:Cau0O,
I[Z H2 u ClI 2

B nporiecce anexTponusa pactopa NaCl, npu cuie Toka 5A 3a 85 MuH Ha aHOjIE
BBIICIIICTCS MPOAYKT 00BEMOM 71 (OKpYTIIUTB JI0 JECATHIX )




6. Jlnsa okucnenus B kucioi cpeae 0,05 1 0,2 M NaNO; norpebyercs 0,25 H pacTBOp

KMnQO,4 o6semom 1 (OKpPYIIUTB JI0 COTHIX)

7. Hcxons us peakuuu S0, + HCIO, + H,0 = HCI + H,SO4 , rae 1 11 pacTBOpa comepKuTes
10 r HCIO4, HopmansrocTh HCIO, paBHa -MOJIB/JT (OKPYTIIUTH 710

JIECSTBHIX )

8. 3HaucHMe 3ICKTPOJAHOrO MOTeHIMana Meau, morpy;xeraroi B 0,0005 1 pactsop Cu(NO3),
paBHO B (OKpyriuTh 10 THICSYHBIX )

9. Eciu KOHIIEHTpalusi HOHOB BOJOPO/Ia B pacTBOpE 4,8*10’3 MOJIB/J, TO HOTEHIIHAT

BOJIOPOJTHOTO 3JIEKTPOJa paBeH B (okpyriuTh 10 THICSYHBIX )

10. Ecau B 0,51 pactBopa cogepskutcs 0,0699 r FeCl, r, To moTeHIra KeIe3Horo
3JIEKTPO/ia paBeH B (OKpyrJIUTh 10 THICSYHBIX)

Bapuant Ne 2

1. Peakuust BHyTpUMOJIEKYJISIPHOTO OKUCIEHUS-BOCCTAHOBIICHUS
1) KCIO3 = 0, + KCI
2) NH4NO3; = N20O + H,0
3) HNO; = HNO3; + NO + H,0
4) K;MnO4 + H,0 = KMnOy4 + MnO,4 + KOH

2. Peaknust IucnpomoOpunOHUPOBAHUS
1) KySO3=KyS0O4 + K;S  2) NO, + H,O = HNO3 + HNO,
3) AgNO; = Ag + NO, + O, 4) Ag,0 =0, +Ag

3. Omnpenenure cyMMy K03(pPHUIIMEHTOB B ypaBHEHHE peaKlIUn

K>Cr,07 + H,SO4 + NayS03 —
1) 17
2) 18
3) 19
4) 20
4. YcTaHOBUTE COOTBETCTBHE
1: KMnO,4 + Na,SO3 + H,SO, —  A: MnSO,4 + K,SO,4 + Na,SO,4 + H,O
2: KMnQy4 + Na;S03 + H,0 — b: MnO, + KOH + Na,SO,4
3: KMnO4 + Na2803 + KOH — B: KzMnO4 + N8.2804 + HZO
I': MnSO4 + KOH + Na,SO,4 + H,0

5. B mpomecce anekrponm3a paciiaBa NaCl, mpu cune Toka 2A 3a 45 MUH. Ha KaToje
BBIJICJISIETCS IPOIYKT MAacCOM T (OKpYTJIUTH JI0 COTHIX)

6. B mpomecce anexkrposnmsa pactBopa Nay;SOy, ipu crite Toka 2A 3a 2 4 Ha aHOJIE
BBIICIIICTCS MPOAYKT 00BEMOM 71 (OKpYTJIIUTB JIO COTHIX)




7. Ecmm nuxpomMar-uoH BocctaHaBiauBaercs 10 xpoma (111), To MonsipHas KOHIIEHTpaIus
SKBUBANeHTa quxpomaTta kamus (o =10%; p = 1,07 r/mi) paBHa
MOJIB/JI. (OKPYTJIUTh A0 COTHIX)

8. s B3aumonetictus ¢ 0,25 mons K,Cr,O7 TpebGyeres 2 H pactBop HBr o6semom
71 (OKpYTJIUTB JIO COTHIX)

9. Ecinu KoHIEHTpalusi HOHOB BOAOPO/a B pacTBope 3,8* 107 MOJIB/J, TO HOTEHIIHAT
BOJIOPOJIHOTO JIEKTPOJA PaBEH B (oxpyrauTh 10 THICSYHBIX)

10. Ecnu moTeHIMan BoIOPOHOTO JIEKTpoa paBeH - 236 MB, To akTHBHOCTh HOHOB
BOJIOPO/Ia B pacTBOPE paBHA MOJIB/JI (3amucaTh B CTAaHAAPTHOM

BU/JIC)
Tema: «CTpoeHHe H CBOMCTBA KOMIUIEKCHBIX CO€TUHEHUI
Bapuant Ne 1
1. TlapamarHUTHBIM HU3KOCIIMHOBBIA BHYTPUOPOUTAIIbHBIN
1) [Mn(NOo)e]*
2) [CoBrg]*
3) [Fe(CO)4)™
4) [VC14]*
2. YCTaHOBHUTH COOTBETCTBHE MEXTYy Ha3BaHUEM M OPMYIIONH KOMITJICKCHOM COJIN
1: Ky[PtC14]

2: [PtC13(NH3)3]Br

3: [C0F3(H20)3]

4: [CO(NHg)a][CO(NOz)e]

A: terpaxnoporutatusart (1) kanus

b: Opomu TpraMMUHTpUHHTpOXTOpOorIaTuHbI (1V)

B: TpuakBarpudropoxoOanbT

I': rekcanutpokobansTat (111) rekcaammunkobansta (11 [1: muxmoporerpaaMMHUHHHKEIS
E: rexcanimanodeppat(Il) xanus

3. YcTaHOBUTH COOTBETCTBHE MCKAY (bOpMyJIOfI COCAUHCHUA U KOOPANHAITMOHHBIM YUCIIOM
1: [FeFx] ™2 A: 6

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

4. Ecmu pactBop comepxut 0,05 mon/1 Ko[Ag(CN)3] i 0,05 moms KCN, K, = 1¥10%, o
KOHIICHTpAIHs HOHOB cepedpa B MOJIb/JT




5. Eciu py1s1 KOMIJIEKCHOTO MOHA HEPTHs paciieruienus paBaa 167,2 kJx/mMoib, TO OH
MOIJIOLIAET CBET C JJIMHOM BOJHBI B HM

6. Ecnu npu aeiicTBUM pacTBOpa CEPHOM KUCIOTHI BECh OapHii U3 pacTBopa
Ba(CN),*Cu(CNS); ocaxxnaercs B Bujie cyibdara 0apus, TO KOOpIUHAIIMOHHAS
dbopmyna comu

Bapuant Ne 2
1. TlapamMarHUTHBIN BHICOKOCTIMHOBBIM BHYTPHOPOUTATBHBIN
[VCI]™  2) [Fe(CO)]*
[NiCL]™  4) [Pd(NHz)e]**

2. YCTaHOBUTH COOTBETCTBUE MCKAY Ha3BAHUCM U (bopMynoﬁ KOMIIJIEKCHOM coJi 1:

Ks[Fe(CN)g] A: rexcarmanodeppar(l11) kamus
2: [Ni(NH3),4]Cl; b: xmopuna terpaamvunaukess( 1)
3: Ko[SiFg] B: rekcadropocunukar (IV) kanus
4: [Ni(CO)4] I': TeTpakapOOHMITHUKEIH

J: auxmopoTeTpaaMMUHHHUKEIIS
E: rekcaumanogeppat(ll) xanus

3. YCTaHOBUTH COOTBETCTBHE MEXKAY POPMYIIOH COeTMHEHHS U KOOPIUHAIIMOHHBIM YHCIIOM

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

4. Ecmu pactBop coaepkut 0,02 mosis/i1 CA(NO3), u 1 mose NH3, K, = 2,75*10'7, TO
KOHI_[eHTpaHI/ISI MOHOB KaaIMUs B MOJ'H)/.]'I

5. Ecnm MakcuMyM IMOTJIOIIEHHUS! BUAUMOTO CBETA [T KOMILIEKCA COOTBETCTBYET JUIMHE
BostHbI 400 HM, TO 3HEprus paciuerieHus B kJ[>x/Moib

6. Ecmu mas ocakaenus xiopa u3 pactsopa Ha 1 moss PtCl,*3NH;3 (KUp; = 6) Tpebyetcs 1
MOJIb HUTpaTa cepedpa, To KoopANHAIIMOHHAs hopMyIia
COEIMHEHUS

Kpumepuu OUECHKU omeema cmydeuma npu 6blNOJIHEHUU MECmMOoBblX 3a0anuil

Ounenka TpeOoBanusi K 3HAHUSAM

OneHKa «OTJIMYHO» BBICTABISIETCS CTYAEHTY, €CIM OH TIyOOKO M




IIPOYHO  OCBOWMJI  IPOTPAMMHBIM  MaTepuall,  HMCUYEPIBIBAIOLIE,
OTJIMYHO [IOCJIEZ0BATENBHO, YETKO U JIOTUYECKU CTPOMHO €0 M3J1araeT, yMeeT
TECHO YBA3bIBaTb TEOPHUIO C IPAKTHKON, CBOOOJHO CIIpaBisieTcs C
3aJa4aMM, BOIPOCAMU M JPYIrMMH BHJIAaMM IPUMEHECHHA 3HAHUM,
IIPUYEM HE 3aTPYIHSETCS ¢ OTBETOM IIPH BHJIOM3MEHEHMM 3aJaHUM,
IIPABUJIBHO OOOCHOBBIBAET IIPUHSITOE PELICHUE.

OneHka «Xopouio» BBICTABIIAETCS CTYAEHTY, €CIIM OH TBEPJO 3HAET
MaTepuajn, IpaMOTHO M IO CYLIECTBY M3JIaraeT €ro, He IOIyCKas
XO0pouIo CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIPOC, IIPABHIIBHO
IIPUMEHSAET TEOPETUYECKUE IIOJOKEHHUS IIPU PEIIECHUU NPAKTUYECKUX
BOIIPOCOB M 3a]1ay, BJIaJieeT HEOOXOAUMBIMU HaBBIKAMH U IIPUEMaMH UX
BBIIIOJIHCHHSL.

Onenka «YOOBJICTBOPUTECIIBHO» BBICTABIACTCA CTYACHTY, €CJIIM OH
HMECT 3HAHUA TOJIbKO OCHOBHOI'O XapaKTe€pa, HO HE YCBOUI Cro

YAOBJICTBOPUTCIBHO I[eTaneﬁ, AOITYCKACT HETOYHOCTH, HEJO0CTAaTOYHO IIpaBUJIbHBIC

(GOpMYIMPOBKH, HAPYIICHUS JIOTHYECKOW IMOCIEAOBATEILHOCTH B
U3JI0KCHUU MTPOTPAMMHOT0 MaTepHalia, UCIBITHIBACT 3aTPYTHCHHS TIPU
000CHOBaHNH OTBETA.

OreHka «HEeYJIOBIETBOPUTEIHHOY» BBICTABIISETCS CTYACHTY, KOTOPBIN
HE 3HaeT 3HAYUTEIBHOW YacTH MPOTPaMMHOI0 MaTepHaia, JOIMYCKaeT

HCYHOOBJICTBOPUTCIIBHO | CYHICCTBCHHBIC OH_II/I6KI/I, HUMECT 3aTpYAHCHUA IIPpU OTBCTC HA BOIIPOCHI

u 000CHOBaHUU OTBETOB. Kak MPaBUIIO, OIICHKA
«HEYIOBIETBOPUTEIBHO» CTaBUTCS CTyJIEHTaM, KOTOpbIE HE MOTYT
MPOJOJDKUTh ~ 00ydeHHue  0e3  JOMOJHUTEIBHBIX  3aHATUM  TIO
COOTBETCTBYIOIIEH TUCIMILIAHE.

~own

10.

11.

Hepeueub 60NPOCOB K IK3AMEHy

OcHoBuble nonoxenuss AMY. Arom. Monekyna. Xumuueckuil anemeHt. IIpocteie u
cnoxHble BeulecTBa. OTHOCHTENbHAs aTOMHAs Macca, OTHOCUTENIbHAs MOJIEKYJIsIpHas
Mmacca. Moub.Yucno Asoranpo. MonsipHas Macca.

OCHOBHBIE CTEXHOMETPUUECKHE 3aKOHBI.

OcHOBHBIE TUIIBI XUMUUYECKUX PEAKLIUH.

Knaccel Heoprannmueckux BEUIECTB:OKCH/IbI, KUCIOThI, OCHOBaHHUS, conu. X ¢pusnyeckue
U XUMHYECKHE CBOMCTBA, CIIOCOOBI MOTY4EHUSI.

Crpoenune aroma. Mognens Pesepdopma, ero nemoctatku. Teopus bopa. KanTomas
TEOpHsl CTPOEHUS aTOMa.

KBanToBeie uncna. [Ipunnun Ilaynu. [Ipasuno I'yana. [IpyuHIMnD HanMeHbIIEN SHEPIUH.
[TpaBuiia KneukoBckoro.

[lepponnuecknii  3aKOH M INEPUOJHMYECKAs] CHCTEMAa XUMHYECKHX  DJIEMEHTOB
JA.M.Menneneesa. Ilpunuun mnoctpoeHus. ['pynnbsl U nepuoisl. 3aKOHOMEPHOCTH
U3MEHEHHUs CBOMCTB aTOMOB, IPOCTBIX BEHIECTB U COEAMHEHMH, OOpa30BaHHBIX
XUMHYECKMMH D3JIEMEHTAMM, B MpEAeNax IJIaBHBIX HOJATPYNI MU IEPUOJOB CHUCTEMBI
AN .Menneneesa. [lepuoindyHOCTh CBOMCTB aTOMOB .

Xumnueckasi cBsi3b. M3o0pakeHne xumuueckod cBs3u. KoBaneHTHas (mossipHasi,
HernosipHast). Mexanu3Mbl  00pa3oBaHUsl KOBaJeHTHOW cBsi3u. CBOWCTBA KOBAJICHTHOU
cBsi3u. ['ubpuamsanus opouraneii. JAumonb, JMHA U0, TUTOILHBI MOMEHT.

MeTto BaJIeHTHEIX cBs13eil. OcHOBHEBIE mmooKeHNUsT Metona BC.

Meton MoONIEKYISpHBIX opOuTtaneil. MarHutHele CBoOWcTBa BemiecTB.  JIuHeitHas
koMOuHanus atoMHbIX opoutaneit (JIKAO). CessbiBatomue u paspoixistome MO
NounHnas cBs3b.




12.

13.
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35.

BonoponHas cBsA3b. MeXMoseKymsipHasi U BHYTPUMOJIEKYJISIPHAs BOJOPOJHBIE CBSI3U.
MexMonekyasipHoe B3auMOJIEHCTBUE: 1) D3IEKTPOCTaTHYECKOE — OPHUEHTAMOHHOE
(IUMONB-AUMONIBHOE), WHIYKIMOHHOE U JUCHEPCHOHHOE; 2) JOHOPHO-aKLENTOPHOE.
VYpaBuenue Ban-nep-Baanbca. 3HaueHue BOJIOPOIHBIX CBI3EH.

Mertannuueckast cBA3b. CXOACTBO M pa3iuyue C KOBAJICHTHOM  CBSI3BIO.
HeHachl1eHHOCTh U HEHAINIPABIEHHOCTh METAININYECKON CBSI3U.

Xumuyeckass kuHeTHKa. CKOpOCTb XMMHUYECKMX peakuuid. Cucrema. I'omoreHHsle u
rereporeHnbie cucteMbl. Paza. CKOPOCTh TOMOT€HHOM U T€TePOreHHON peaKini.
@daxToppl, BIUAMOIIME HA CKOPOCTh XMMHYECKUX peaKkUMid. 3aBUCUMOCTb OT
KOHLIeHTpauuu. OCHOBHOM 3aKOH XMMUYECKON KMHETHKHU.

BrusiHue Ha CKOpOCTh XMMHUYECKUX peakiuii temmepartypsl. [IpaBuno Baut-I'odda.
AKTUBHBIE MOJIEKYJbl. OHEPrus AaKTUBALMH. 3aBUCUMOCTb HSHEPrUM aKTHUBALUU OT
IPUPOJIBI PEArupyOIIUX BEIIECTB. DHEPreTHUECKUil Oapbep, MEPEXOJHOE COCTOSIHHE.
VYpaBHeHue AppeHuyca, Kak Oojieeé TOYHO OIUCHIBAIOIIEE 3aBUCHUMOCTH CKOPOCTH
XUMHUYECKON peaKklMU OT TEMIIEPATYPHI.

3aBUCUMOCTbh CKOPOCTH XMMUYECKHUX PEAKLMI OT IPUPOIbl PEAarHPYIOLIErO BELIECTBA.
IlonsTne o karanuse M Karanusaropax. Karamurudeckue peakuuu. ['OMOreHHBI U
FeTEepOreHHbI KaTanu3. MexaHu3M JAEeNCTBUSL KaTaau3aTopoB. AKTUBHBIE II€HTpPbI
karanu3aTopoB. Karanutudeckue siiapl. [IpoMoTopsl. M30MpaTelbHOCTL KaTAIN3aTOPOB.
Tepmonunamuka. TepmoaumHamuueckass cuctema. @aza. ['ereporeHHass U roMOreHHas
cucrembl. KomnoHeHTsl cucrembl. @DYHKIMM U HapaMeTpbl COCTOSIHMS. BHyTpeHHss
SHEprusl.

[lepBoe Hayamo (3aKOH) TepMOAMHAMHUKU. OHTanbnus. CTaHIAPTHOE COCTOSIHUE
BelecTBa. CTaHAapTHAs SHTAJIBIINS PEAKLIUH.

Tepmoxumust. Tepmoxumuyeckoe ypaBHeHue. 3akoH JlaByaswe-Jlammaca. OcHOBHOM
3aKOH TEPMOXUMHUH - 3aKOH I'ecca. Kpyrosbie npouecchl (LUKIIBI).

OHTponus Kak (YHKIHS COCTOSHUS CHCTEMBl. TepMoaMHaMuyecKkass BEpOSTHOCTD
coctosHuss cucremMbl W. CranmapTHas »SHTponus. Btopoe Hauyano (3aKOH)
TEPMOINHAMUKHU.

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

Oneprus ['n66ca. Ca3anHas sHeprusi. HanpaBiaeHHOCTh XUMHUYECKOTO Mpolecca.
OOparumble W HeoOpaTHMbIE peakiuu. XuMmMuuyeckoe paBHoBecue. [lpuniun Jle
[Matense. CMeLIEHNE XUMUYECKOTO PABHOBECHSI.

PactBopsl. Knaccudukanuss pacTBOpoB MO arperatHomy coctosiHuio. HaceleHHsle,
HEHACBILICHHBIE U NIEPECHILICHHBIE PACTBOPHI.

Konnentpanus pactsopoB. KoHileHTpupoBaHHbIe U pa3baBieHHbIe pacTBOPbL. CrOCOObI
BBIPAKEHHS KOHLIEHTPALMU PacTBOPOB.

DNEKTPOIUTHI U HEINEKTPOIUTHI. CHIIbHBIE, ca0ble U CpelHEN CHIIbI 3JIEKTPOIUTHI.
OnexrponauTnueckas aucconuanus. OCHOBHBIE MOJIOXKEHUS TEOPUH DJIEKTPOIUTHUUYECKON
muccouuanuu. Mexanusm aucconuanui. KucinoTsl, OCHOBaHUS U COJM C TOYKU 3pEHUs
TOA. Crenenp auccounanuu. KoHCTaHTa AMCCOLMALINM. 3akoH pa30aBieHUs
OctBanpa.

OnexTpoauTHuecKas auccouuanus Bojel. oHHOe nmpousBeneHue Boasl. BonopoaHslil u
TUJIPOKCHIIbHBIN Moka3zaTenu. pH pacTBopoB couieil.

[Tpou3sBeneHne pacTBOPUMOCTHU. Peakiinu HOHHOTO 0OMeHa.

I'mppomnus coneit. Tunsl ruaponusa. Peakius cpenpl. CTeneHb 1 KOHCTaHTa THAPOJIA3a.
WneanpHble pacTBOpbl. KosmuratuBHele cBoiicTBa pacTBopoB. Ocmoc. OcMmoTHueCcKOe
nasienue. 3akoH Paynsa. CneactBus u3 3akoHa Payis.
OxuCcIuTENbHO-BOCCTAaHOBUTENbHBIE  peakuuu. Teopus OBP. Knaccudukanus
OBP.Oxucnurenu 1 BOCCTaHOBUTENU. MeToabl cocTaBiieHus: ypaBHenuii OBP.
DNeKTpoan3. DIEKTPOJIU3 PACILIaBOB, BOAHBIX pacTBOpoB. [lonstue o I'D. CocraBnenue
I'D. OJIC snemenra. Cranmaptaas D/]C snemenTa.



36. DnexTponHble moreHIManbl. CTaHAAPTHBIE 3JIEKTPOJHBIC MOTCHIMANBl. 3aBUCHMOCTD
JIEKTPOJHOIO MOTEHLMAa OT KOHIEHTpalui BELeCTB M TeMmIiepaTypbl ( ypaBHEHHE
Hepncra). DnekTpoxuMuyeckuil psji Halups>KeHU METaIoB.

37. KonuuecTBeHHas XapakTepUCTUKA MPOLIECCOB AIEKTpou3a (3akoH Dapazes).

38. ucnepcubie cuctembl. JlucnepcHast ¢aza u aucnepcuonHas cpea. CycneH3uH |
smynbcud. Kommowansle pactBopbl. Oddext Tunmans. Koarymsmus. 3HaueHue
KOJUJIOMJIHBIX PAaCTBOPOB.

39. KommuiekcHble coenuHenus. Koopannanuonnas teopust Bepuepa. OCHOBHBIE THUIIBI K.C.
Homenknarypa k. c. [IpakTudyeckoe npuMeHEHHE K. C.

Ilpumeput IK3aMeHAUUOHHBIX OUNIEMO6
UHI'YUICKUM FOCYI[APCTBEHHI)II71 YHUBEPCHUTET
IK3aMeHAMOHHELIN onier Ne 1

ITo xypcy «U30paHHbIEe IJIABbI HEOPTAHUYECKOH XUMMI))

IJIsl_CTYAEHTOB 3 Kypca cnenuajbHOCTH «XMMHS)

Bonpocskl.1. OCHOBHbBIE CTEXMOMETPUUECKHUE 3aKOHBI. THUIIBI XUMHUUECKUX PEAKIUIL.

2. ITocrynar [Inanka (TpeTbe Hayano TEPMOJMHAMUKH). VI3MEeHEHHEe SHTPONMHM BEILeCTBa
¢ yBenumdeHreM Temrieparypbl.OHeprus [mb0ca. CBs3anHas sHeprus. HampaBiieHHOCTb
XMMHUYECKOI'0 Tpoliecca.
3. Hanumure ypaBHEHHUS 3JEKTPOJUTHUECKOM IMCCOLMALMU CIEAYIOUIMX BEIIECTB: a)
cynbdara kanus; 6) opropochopHoi KucIoThl; B) xyopuaa xenesa (I11); 1) Hutpara
Oapusi; ) THAPOKCUAA HATPHUSL.

burner paccMoTpeH U yTBEpK/IeH Ha 3acelaHuu Kadeapbl

3aB. xadenpoii, mpodeccop A.M.Camnamos

UHI'YIIICKUN FOCYI[APCTBEHHHﬁ YHUBEPCUTET
JK3aMeHALMOHHBIN Omiaer Ne 2

ITo xypcy «M30paHHBbIE IJ1aBbI HEOPTAHUYECKOH XMMHUH

IJIsl_CTYAEHTOB 3 Kypca CcnenuaJbHOCTH «XHMMHSD)

Bonpocsl. 1. OcHoBHble nonoxkeHuss AMY. CoBpeMeHHbIE ONpPEAEIEHUS IOHATUI aTOM
n Monekyna. lIpoctsie m cioxsble BemiectBa. OTHOCUTENIBHAs aTroMHas Macca,
OTHOCHUTEIIbHAs MOJIEKyJIsipHas Macca. Moib. Yucno ABoragpo. MossipHas macca.

2. DHTponus Kak (YHKIMS COCTOSHUSI CHCTEMbI. TepMOoIMHaMHuecKas BEpOATHOCTb
cocrosHuss cucremMbl W. CranpgaptHas oHTpomus. Bropoe Hawano — (3aKoH)
TEPMOJVMHAMUKHU.

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

buner paccMOTpeH U yTBep:KJieH Ha 3acelaHu| Kadeapbl




3aB. kadenpoii, mpodeccop

A.M.CanamoB

Kpumepuu OUEHKU omeema HA IK3AdMeEHe

4-0asyupHas IIKaJIa

(YpoBeHb
OCBOCHHS)

ITokazarenu

Kpurepun

OTnn4HO
(TOBBIIIIEHHBII
YPOBEHD)

Xopomo
(6a30BbIi
YPOBEHB)

Y 10BII€TBOPUTEITH
HO
(moporoBbIit
YPOBEHD)

Heynosnersopure
JIBHO

. IlomHOTA WM3NIOXKEHUSI

TEOPETHYECKOTO
MarepHana;

. IlomHoTa u

IIPABUJIBHOCTb
peLeHus
[IPAKTUYECKOIO
3aJlaHus;

. IlpaBunbHOCTD W/WIN

apryMEeHTUPOBAHHOCT
b H3JI0KEHUS
(mocnenoBaTeIbHOCTh
JIeHCTBHI);

. CaMOCTOATEIIEHOCTD

OTBETA,

. Kynprypa peuu;
. UT.I.

CTyneHTOM JaH TIOJHBIM, B JIOTHYECKOM
MOCJICIOBATEILHOCTH Pa3BEPHYTHIA OTBET
Ha T[IOCTaBJIEHHBIH  BOIPOC, TJ€ OH
MPOJICMOHCTPUPOBAJI 3HAHUS TIpPEeIMeTa B
[IOJIHOM 00beMe Yy4yeOHOH MpOrpamMMmBbl,
JIOCTAaTOYHO r1yooKo OCMBICIIMBAET
JTUCLUTLIIAHY, CaMOCTOSTCILHO, i
HCYEPITHIBAOIIIC OTBEYAET Ha
JIOTIOJIHUTEIIbHBIE ~ BOMPOCHI,  MPUBOJIUT
COOCTBEHHBIC TPUMEPHI IO MPOOJIEMATHKE
IIOCTaBJICHHOI'O BOIIpOCA, penmi
MPEAJIOKEHHBIC TTPAKTHYSCKHUE 3aaHus 0e3
OIINOOK.

CryaeHTOM J1aH pa3BEpHYTHI OTBET Ha
MOCTaBJIEHHBIM  BONpPOC, TAE€  CTYACHT
JIEMOHCTPHUPYET 3HAHUS, TPHOOPETECHHBIC HA
JIEKUMOHHBIX U CEMMHApCKUX 3aHATHAX, a
TAKXKE MOJTYYECHHBIE MOCPEICTBOM M3YUYEHHUS
00s13aTeNbHBIX Y4€OHBIX MAaTEepPHAIOB IO
KypCy, AaeT apryMEHTHPOBAHHBIE OTBETHI,
[IPUBOJIUT MPUMEPBI, B OTBETE NPUCYTCTBYET
CBOOOJHOE  BJAJEHUE  MOHOJOIMYECKOMN
pEeYBI0, JIOTUYHOCTh U IOCIEN0BATEIBHOCTD
orBeta. OHAKO JOMYCKAaeTCsl HETOYHOCTh B
OTBETE. Permn MPEIJI0KEHHBIE
MPaKTUYECKHEe 3aJaHusi C HEOOIBIIMMHI
HETOYHOCTSIMH.

Crynenrom JaH OTBET,
CBUJIETEIBCTBYIOIINNA B OCHOBHOM O 3HAHUU
MPOIIECCOB HA3y4aemMoit JTIACIUTUINHBI,
OTJIMYAIOIIMNACSA HEJOCTAaTOYHOM TiIyOMHON
U TIOJIHOTOW pAacKpBITUS TEMbI, 3HAHUEM
OCHOBHBIX  BONPOCOB  TEOpUH,  CJIabo
c(OpMUPOBAaHHBIMU  HaBbIKAMHU  aHajlIM3a
ABJICHUM,  TPOLECCOB,  HEAOCTATOYHBIM
YyMEHHEM  JaBaThb  apryMEHTHpPOBaHHbIE
OTBETHI u MPUBOAUTH MIPUMEPBHI,
HEIOCTAaTOYHO  CBOOOIHBIM  BJAaJEHHEM
MOHOJIOTHYECKON pEYbl0, JIOTMYHOCTBIO U
MIOCJIEI0BATEIbHOCTBIO OTBETA.
JlomyckaeTcsi ~ HECKONbKO  OIIMOOK B
COZIepKaHUU OTBETA " penieHnu
MPAKTUYECKUX 3aJaHUM.

CTyneHTOM J1JaH OTBET, KOTOPBIA COJEPIKUT
pan CEpPbE3HBIX HETOYHOCTEH,




(ypoBeHb HE OOHApY)XMBAIOIINKA HE3HAHHE MPOIECCOB
chopmupoBaH) n3y4yaeMoi MpeAMETHOMN obnacrtu,
OTJIMYAIOIIUNCA HErNIyOOKUM PacKpbITUEM
TeMbl, HE3HAaHHUEM OCHOBHBIX BOMPOCOB
TeopuHu, Hec(HOPMUPOBAHHBIMU HaBBIKAMU
aHaJlM3a SIBJICHUN, IPOLIECCOB, HEYMEHUEM
JaBaTh ~ apryMEHTHpPOBaHHbIE  OTBETHI,
ciabbIM  BIIAZICHHEM  MOHOJIOTHUYECKOU
peublo,  OTCYTCTBHEM  JIOTUYHOCTH U
[IOCIEA0BATEIbHOCTH. BriBogb!
MOBEPXHOCTHHI. PerieHne mpakTHUECKUX
3alaHUil HE BBINOJIHEHO. T.e CcTyAaeHT He
CIOCOOEH OTBETUTH Ha BOIPOCHI Jlaxe MPHU
JIOTIOJIHUTEIBHBIX ~ HABOSIIMX  BOIPOCAX
IpenojaBaTes.

METOJIMYECKUE YKA3ZAHUS J1J151 OBYYAIOIUXCS IO OCBOEHHMIO
JUCHMUILIAHBI

Jucuumnmna «/30paHHbIe TJIaBbl HEOPTaHMYECKOW XMMHN» HarpaBjieHa Ha (JOPMUPOBAHHE
kommetennuii: YK-1, I1IK-4.

[TpomexyTouHast aTTecTalys PEANONaraeT K3aMeH.

[Tpuctynas K M3y4eHUIO JUCLUUIUIMHBL, HEOOXOAUMO B INEPBYIO OYepe/lb O3HAKOMUTHCS C
coJiep;kaHueM padoueit mporpammsl gucuumiauHel (PITT).

Jlexuuy UMEIOT LIEIbI0 AaTh CUCTEMATU3UPOBAHHBIE OCHOBBI HAYYHBIX 3HAHUI.

[Ipu usyuenun u npopaboTKe TEOPETUUECKOTO MaTepraia HeoOX0IUMO:

- MOBTOPUTH 3aKOHCIIEKTHUPOBAHHBIN Ha JIEKIIMOHHOM 3aHATHUU MaTepual U JONOJIHUTH €ro C
Y4E€TOM PEKOMEHJIOBAaHHOM 110 JAHHOM TEME JINTEpaTyphl;

- IIpU CAMOCTOSITEIbHOM H3YYEHHM TEOPETUYECKOW TEMBl CHENaTh KOHCIEKT, HCIONb3Ys
pexomennoBanHele B PIIJI nuTepaTypHble HUCTOYHMKM U pecypchl HHQPOPMAIMOHHO-
TEJIEKOMMYHUKaMOHHOMU ceTh « HTepHeT»

- IIpY MOATOTOBKE K MPOMEKYTOYHON aTTEeCTAI[Mi MO0 MOJYJIIO MCIIOIb30BaTh MaTepuaisl (GpoHaa
OLICHOYHBIX CPENICTB.

JlaBGoparopHble 3aHATHS TPOBOASTCS C IENbI0 YIIYOJIeHHWs U 3aKpeluyieHus 3HaHH,
MOJYYEHHBIX Ha JIEKUMSAX M B IPOIECCE CAaMOCTOATENbHOM padoThl HaJl HOPMAaTUBHBIMHU
JIOKyMEHTaMU, Y4eOHOM U Hay4yHOU TUTepaTypoil.

[Tpu moAroTOBKE K 1a00paTOPHOMY 3aHSATHIO HEOOXOIUMO:

- U3Y4HTb, TIOBTOPUTH TEOPETUUECKUI MaTepHall MO 3aaHHOI TeMe;
- IIpH BBIIIOJIHEHUH JOMAIIHUX PACUETHBIX 3aJIJaHUI, U3yYUTh, IOBTOPUTH TUIIOBBIE 3a/1aHuUs,
BBITOJIHSIEMbIE B Ay TUTOPUH.

Pexomenganum mo padore ¢ HaAy4YHO! U Y4eOHOI JTUTEPaTypOi

PaboTa ¢ yueOHOM 1 HAyIHOU TUTEPATYPOH SBIISCTCS TIIaBHON (hOPMON CaMOCTOSITEIIBHON
paboTbl U HeoO0XoArMMa MpPU TOATOTOBKE K YCTHOMY ONpPOCY Ha CEMHUHApCKUX 3aHATUAX, K
MOJ1yJIbHBIM KOHTPOJIbHBIM paboTaM, onpocy, 3aueTy. OHa BKJIIOYaeT MpopaboTKy JIEKIIHOHHOTO
MaTepuaiga — H3y4€HHE PEKOMEHIOBAHHBIX MCTOYHHUKOB M JMUTEPATYphl 0 TEMATUKE JIEKIIHM.
KoHcnekT nekuuu A0okeH coiepkarh peepaTHBHYIO 3allMCh OCHOBHBIX BOIPOCOB JIEKIHH,
IPEUIOKEHHBIX MpenojaBareaeM cxeMm (IpU HMX JEMOHCTpAlMM), OCHOBHBIX HMCTOYHHKOB U
JUTEPATYphl 1O T€MaM, BBIBOJBI IO KaXJOMy Bompocy. KoHCHEeKT foikeH ObITh BBINOJIHEH B
OTHeNbHONW TeTpanu mo npeamery. OH JOKEH ObITh aKKypaTHBIM, XOPOLIO YHTAaEeMbIM, HE
COJIEpKATh HE OTHOCSILYIOCS K TeMe UH(OPMAIUIO UIH PUCYHKH.

KoHcnekTsl HaydHO TUTEpaTyphl IPU CAMOCTOATEIBLHON MOATOTOBKE K 3aHATHSIM JTOJIKHBI



OBITH BBINIOJIHEHBI TaKXKe aKKypaTHO, COJAEP)KaTh OTBETHl HA KaKIbI MOCTABIECHHBIA B TeMe
BOIPOC, MMETh CCBUIKY Ha MCTOYHHMK HH(GOpMaluu ¢ 00sS3aTelbHBIM YKa3aHHEM aBTOpa,
Ha3BaHUS M ToJa HM3JAHUS HUCIHOJIb3yeMOW HAy4YHOH suTepaTypbl. KOHCIEKT MOXeT OBITh
OTOPHBIM (COJIEPKATh JIUIIL OCHOBHBIE KIIFOUEBbIE MO3UIMH), HO IPU STOM MO3BOJIAIOIIUM J1aTh
MOJIHBIN OTBET IO BOIIPOCY, MOXKET OBITh MOAPOOHBIM. OOBbEM KOHCIIEKTA OMPEACISIETCS CaMUM
00yJaronuMcs.

B npornecce paboThl ¢ yueOHON M HAyYHOH JIMNTEpaTypoil 00ydaronIuiics MOXKET:

- JenaTh 3alUCU MO XOAYy 4YTEHHUS B BHUJE NPOCTOrO0 WM Pa3BEPHYTOro IUlaHa (CO3/1aBaTh
nepevyeHb OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B HICTOUHUKE);

- COCTaBJIATh TE3UCHl (LUTUpOBaHME Hauboyiee BaXKHBIX MECT CTaTbM WM MOHOrpadwuu,
KOPOTKOE M3JI0)KEHNE OCHOBHBIX MBICIICH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 0000IIIEeHnEe OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEpHYThIC TE3UCHI).



