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1. HEJIX OCBOEHUA JUCHUIIJIMHBI

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

2.MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII BO

HU3Yy4YCHUC CTYACHTAMU OCHOBHBIX MMOHATUH ¥ 3aKOHOB XHMUU,

OCBOCHHEC OCHOBHOT'O Marcpuajlia IO CTPOCHHIO aTOMOB, XUMHYECKOM CBS3U H

3aKOHOMECPHOCTSM, CBA3aHHBIM C IIEPHOJHYCCKHM 3aKOHOM H HGpHOI[PI‘ICCKOﬁ

cuctemoit anemenToB /. 1. MeHneneena.

H3y4YCHUC OCHOB XUMHYECKOM TEPMOAUMHAMHUKN W KHUHCTUKH XHUMHYCCKUX

IPOLIECCOB.

IMMOJIy4YCHHC FJ'Iy6OKI/IX 3HAHUU T10 TCOPHUU PACTBOPOB U TCOPUH IJICKTPOXUMHUUCCKUX

IPOLIECCOB.

Juctumuimaa «OJIeMEHTapHBIH KypC XUMHUW» OTHOCHUTCS K 4YacTH, (GopMyinupyemMoin

Y4aCTHUKaMH O6paSOB8.TeJ'IBHBIX oTHoIIeHUH biioka 1; HU3y4dacTcCsd B 1 CEMCCTPC.

Tao6auna 2.1.

CBs3b JMCHUILIHHBI «JJIEMEHTAPHBIN KypC XUMHI ¢ MOCTAeIYIOIMMMHA

AUCHUIIVIMHAMHU U CPOKH MX U3YUCHUSA

Kon JIuCuuIimHel, Caeayomne 3a JTUCIHUILUIMHON Cemectp
JMCLIUTUTAHBI «OneMeHTapHbIM Kypc XUMUU»

b1.0.06 Heopranunueckas xumus 1,2
b1.0.18 AHanuTHyeckast XUMHs 3,4
b51.0.07 Opraanyeckast XUMHSI 5,6
b1.0.08 dusnyeckas XUMHUS 5,6
b1.B.18 BrIcOKOMONIEKYIIApHBIE COETUHEHUS 7
b1.0.10 Komnonanast xumust 7
b1.B.05 Teoperudeckre OCHOBBI HEOPTraHUYECKON XUMUH 9,10

B pe3ysbTare 0cBOeHUsI AUCHHUILIMHBI 00y4aIOLIUHIICH JOJIAKEH:

3HATh:



. [IpuHuuUIBI KIaCCU(PUKAMU ¥  HOMEHKJIATYpy  HEOPraHHYECKUX
COCIUHCHMI,

° OCHOBHBIE TUITHI XUMHUYECKUX CBSISCﬁ;

o OCHOBBI COBPEMEHHOM TEOPUH CTPOCHUS aTOMa;

. Teopuro KOMIIEKCHBIX COEIUHEHUM;

° OCHOBEI OHCPICTUKU U KUHCTUKHU XUMHUYCCKUX ITPOLICCCOB;

. Teoputo pacTBOPOB HERIEKTPOIUTOB U SJIEKTPOJIUTOB;

° OCHOBBI JIEKTPOJIUTUYECKUX TPOIECCOB,;

YmMmern:

° HaXOI[I/ITB CBA3b MCKAY CTPOCHHEM BCHICCTBA W €ro XUMHWYCCKUMU
BO3MOKHOCTSIMU;

. Pemmars r00ble XUMHUYECKUE 3a/1a4H, ONMUPAsICh HA TEOPETUUECKUN MaTepHal
OCHOB XUMHH;

° [IpoBoauTh mpocTedIME PacdyEThl MO OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIM
peakuuiaM, SOHCPIrCTUICCKUM U KUHCTUYCCKUM IIponueccaM, TCOPHUU paCTBOPOB;

. Paborate B mabopaTopuu ¢ HCMONB30BAaHHEM MPOCTEHILEro J1abopaTopHOro
000pyI0BaHNS;

. [MucaTte XuUMHYECKHE pEaKIUH JI0OBIX XHUMHUYECKHUX IPOILIECCOB U
BBITMIOJHATH HA UX OCHOBE HEOOXO/IMMBbIE PACUETHI.

Baagern:

° MeToukoi TpOBEAEHHMS] XMMHUYECKOTO SKCIIEpUMEHTa B JIAOOpPaTOPHBIX
YCIIOBUSIX;

. YMeHueM mpaBWIbHOTO 00BSCHEHUS PE3yIbTaTOB IKCIIEPUMEHTA, €CIIU JIaXKe
pe3yJIbTaT OTPUIIATEIbHBIN;

. Merogamu oOKa3zaHHMs TIEPBOM MOMOIIM NP HECUYACTHBIX CIIy4asX B

XUMHUYECKOH JIabOpaTOpHUH.

3. KOMIIETEHIHUH OBYYAIOIIIEI'OCA, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMA JUCIIAITJIMHBI

[Tporiecc M3ydyeHus TUCUMIUIMHBI HampaBieH Ha (OPMUPOBAHHE DJIEMEHTOB CIIEAYIOIIUX
komneTeHMi B coorsercTBuu ¢ ®I'OC BO 1o 1aHHOMY HanpaBiIeHUIO:

Tabauya 3.1.
Kon HaumenoBanne Nupukarop B pesyabTaTte ocBoeHus
KOMIIETEHI] KOMIIeTEeHIUH JOCTHKEHUS AUCUHMIJIMHBI 00yYalonuiics
11 KOMIETEeHIINH JAOJI5KEeH:
Yuueepcanvnovie komnemenyuu (YK) u unouxamopul ux oocmusicenus
VK-1 CoocobeHn YK-1.1. Anammmsupyer | 3HaTh: CBOM JIMYHOCTHBIE
Y
OCYIIECTBISTE NpOOIEMHYI0 CHTya- | OCOOCHHOCTH M PECYpCHI
YMeTb: aJeKkBaTHO OIICHUBATH
o LU0 KaK CHCTEMY, .
KPUTAYECKUIN aHAIIU3 U cBOM CIOCOBHOCTH -
BBUSIBIISIL €€ COCTaB-
CUHTES I/IHd)OpMaLU/II/I, BO3MOXHOCTH C COOTBETCTBUEM
_ | mAromme  wm cBA3M .
MPUMEHSATL CUCTEMHBbIIA KOHKPETHOM CHTyalnn
Baangers: HaBBIKAMH




MOAXOA,
ONS peLIeHuns
MOCTaB/IEHHbIX

3aaay

MCKAY HUMU

CaMOAMAarHOCTUKM  JIMYHOCTHBIX
KOMMYHHMKAaTUBHBIX CIIOCOOHOCTEH
B JIEIOBOM B3aMMOJECHCTBUU

YK-1.2. Kpuruuecku
OLICHUBAET HAJICKHO-
CTh HWCTOYHHKOB WH-
¢dopmanmm, pabortaet ¢
MPOTUBOPEYMBON WH-
dhopmarnueit u3 pa3HbIX

3HaTh: CII0COOBI
CaMOCOBEPIIICHCTBOBAHUS  CBOECH
JEITEIBHOCTH C  YYETOM CBOHMX
JINYHOCTHBIX, JIETOBBIX,
KOMMYHHKaTHBHBIX Ka4eCTB

YMeTh: OIpeneniTs MPHOPUTETHI

JMYHOCTHOTO u

HCTOYHUKOB npogecCHOHAIBLHOTO pocTa
Baagers: pueMamMu
LeJIeNoaranusl M IUIaHUPOBAHUS
cBoei npogeccCHoHATBHON
JIeATeIbHOCTH

YK-1.3. Pazpabatel- | 3HaTh: BO3MOXHBIE BapHAHTHI

BAET U COIEPHKATEIHLHO PpeICHU TUIIMYHBIX 3a1a4

apryMEHTHpYeT CTpa- Ymersn: UCIIOJIb30BATh
HHCTPYMEHTBI HETIPEPLIBHOTO

TETdI0 PpeIleHHus Ipo-

5 . caMo00pazoBaHUs

MHOHU CUT HH H

JICMHOM CHTYall 4 | Baagers: METOJMKaMU

OCHOBE CHCTEMHOTO H | camopa3BUTHS u

MEXIUCUUTUINHAPHO- caMo00pazoBaHUs

r'o IIOJX0I0B

Ilpogpeccuonanvuvie (IIK) komnemenyuu u unoukam

opbl UxX oocmudiceHusn

IK-1

Crnoco0eH BbIOHpATHL H
HCIO0JIL30BATh  TEeXHH-
YyecKHe CpelcTBa M Me-
TOABI MCHBITAHUI A
pelieHUsl  HCCJIeAoBa-
TeJbCKUX 3a/1a4 XUMH-
YecKOi  NMPOMBIILICH-
NMOCTABJIEHHBIX
crenuaJmcToMm  OoJtee

BBICOKOI KBaju(uka-

HOCTH,

187011

IK-1.1 TlpoBomuT 3KC-
MePUMEHTAITbHBIE "
(wm) pacyeTHO-Teope-
TUYECKUE WCCIIETOBAHMUS
B paMKax  Tpeajo-
JKEHHOTO TUTaHA

MK-1.2. Cucremarusu-
pyer uH(pOpMaIHo, To-
JYYEeHHYI0O B XOAe C00-
CTBEHHBIX  HCCJIEJ0Ba-
HUM, aHaJIU3UpPYET €€ U
COTOCTABJISIET C JIUTE-
paTypHBIMH JJaHHBIMA

3HaTh: - CTaHAApTHBIC IPHUEMBI
BBITOJIHEHUS TPOCTEHUIINX aHAINUTH-
YEeCKHX OTIBITOB;

- Tunbl  (QYHKIMOHAJBHBIX MaTe-
pHAJIOB B XUMHYECKOH TEXHOJIOTHH:
KaTaJn3aTopbl, afcopOEHTHI, HIIEKT-
POJIbI, MEMOpaHbL, CEHCOPHI H JIp.

- ¢yHOaMeHTanbHBIE  KPUTEPHUU
3¢ heKkTBHOCTH HCIIOb30BaHUS
celppsi 1 3HepropecypcoB B XTC,
OCHOBHBIC HAITPABJICHUSI TOBBIIIIE-
HUSL 3(QQPEKTUBHOCTH HCIOJIB30Ba-
HUSl CHIPHEBBIX U DHEPreTHUECKUX

pecypcos
YMeTb: - TPUMEHSITH THUIOBBIC
MpUEMBbl  aHalIHW3a  BEINECTB U
MaTepHaoB;

- TIONB30BaThCsd  CTaHAAPTHBIM

000pyJI0BaHHEM XMMHYECKOH J1abo-




patopuu TpU PEUICHUH YYEOHBIX
3aJa4 Kypca aHAJIUTHYECKOM XH-
MUU;
- CHCTEMaTU3UpOBaTh MaTepHabl
no COCTaBYy, CBOMCTBaM u
(YHKIMOHAIBHOMY Ha3HauYCHHUIO;

- OLIEHUTh BECh MPOMBIIUICHHBIN
00BEKT Kak OOJNBIIYI0 XHMHKO-
TEXHOJIOTHYECKYI0  CHCTEMY H
rpaMOTHO  OIHUcaThb €€ uepap-
XHUYECKYIO CTPYKTYPY;

- HCIONB30BATh  TEOPETHYECKHE
NpPEACTaBIeHUs. 11 O0OOCHOBaHHUS
BBIOOpa TOTO WM HMHOTO METOAa
aHaJIN3a;

- TPaMOTHO aHAJIN3HPOBATH IOJY-
YCHHBIC PE3YyJIbTAThl, COIMOCTABJIATH
C UMEIOLIMMUCS B JIMTEPATYPE;

- OIECHHUTHh HAy4YHYI0 HOBH3HY,
IPAKTUYECKYIO 3Ha4YUMOCTh 5
JIOCTOBEPHOCTh PE3yJlbTAaTOB Hay4-
HBIX MCCIICIOBaHUM.

Bnapers: - craHIapTHBIMU HHCTPY-
MCHTAJIbHBIMHA METOJaMU HCCIEI0-
BaHUS OPraHWYECKUX BEUIECTB H
MaTEepUaNoB;

- HaBbIKaMH (POPMYITHPOBKH Ha-
YYHOM  HOBM3HBI, IPAKTUYECKOHN
3HaYMMOCTH ¥ JOCTOBEPHOCTH pe-
3yJIbTaTOB COOCTBEHHBIX Hay4YHBIX
HCCIIEOBAHUMN.

4. OB bEM JINUCIIUIIUHBI U BUJbI YYEBHOM PABOThBI

Taoauna 4.1.

O0beM IMCUMNJIMHBI M BUABI Y4eOHOIl padoThI

Buj yueOHoit padoThI Bcero yacos 1
cemMecTp
OO61mast TpyA0eMKOCTh TUCIIUTUTHHBI 108 108
AynuTOpHBIE 3aHATHS 34 34
Jlexun 18 18
IIpakTnyeckue 3aHATHA 16 16
CamocrositenbHas pabora cryaentoB (CPC) 74 74

5. COAEPKAHUE JUCIUAIIJIMHDBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3AEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA
AKAJEMHUYECKHUX HJIM ACTPOHOMHNYECKHUX YACOB 1 BU1OB YYEBHbIX

3AHATUUA




5.1. CTpyKTypa THCHUNINHBI

OO01mas Tpy10eMKOCTb JUCIUILIMHBI COCTABIISIET 3 3a4eTHRIX eauHull, 108 yvacos

Tao6auuna 5.1.

NeNe Cem. Buasi
n/n Paznen Y4e6Hoii padoThI DopMa TeKyLIero KOHTpPOJIs
AUCHHUILIMHBI ycneBaeMoCTH
Jlek- Hpaxr. | CPC
117071
padoThI
1. [Tpeamet xummum. 9 2 1 8
OcHOBHBIE IOHATHUSA U TecT Ha XMM. HOMEHKJIATYpPY
3aKOHBI XUMHUH.
2. Crtpoenue atoma 9 2 2 8 TecTtoBbie 3agaHus
3. Xumuyeckas CBs3b 9 2 2 8 KonTponbnas pabora Nel
4. [lepuon. 3axoH n 9 2 2 8
Konnoksuym Nel
MepHoJI. CUCTEMA
5. Crpoenue 9 2 1 8
KOMILJIEKCHBIX TecToBble 3agaHus
COeTMHEHNN
6. Hauana xumudaeckoit 10 2 2 8
TecToBble 3agaHus
TEPMOJAMHAMUKH
7. Kuneruka u 10 2 2 8
MEXaHU3M
KonTponbnas padorta No2
XUMHUYECKON peaKiuu
8. PacTtBOpBI 10 2 2 10 TecroBble 3anaHus
9. 10 2 2 8 TectoBble 3aganns
DNEKTPOXUMHUYECKUE
Konrponsnas padora Ne3
CBOMCTBA PaCTBOPOB
Komnoxsuym Ne 2
Hroro 3a cemectp 18 16 74

5.2. Coep:xkaHue TUCHHUILITNHBI «JJIeMEHTAPHBII KypC XUMHI

1. BBenenue




XUMHSI KaK CUCTEMA 3HAHUW O BEUIECTBAX U UX MPEBpPAILCHUAX. TEopHs U dKCIIEPUMEHT
B XUMHH. PasznuyHbie YpOoBHHU XuUMHYecKOH Teopuu. Mubopmarmonnsie cucrembl. Cucrema
MPHOPHUTETOB B pa3BUTHH XUMUU. OCHOBHBIE MTPOOIEMBI COBPEMEHHOW HEOPTaHUYECKOW XUMUMU.
Pycckass HOMeHKJIaTypa HEOPTraHMYECKUX COSAMHEHUHN (KUCIOPOJ, OKHUCEN, THAPOOKUCH, BOJA,
1IeJioyb, TEPEKUCh BOAOPOJIA, CEPHOKHUCIBIM, XJOPUCTBIM W T.J.). MexayHapoaHas
HOMEHKJIaTypa. XUMHUS U IKOJIOTHS.

OCHOBHBIE TIOHATHSI M 3aKOHBI XWMHHM. ATOMHAsT €IMHMIA Macchl. ATOMHasT U
MOJIEKyJIsipHast Mmaccbl. Mok, MonbHas macca. BasieHTHOCTE. CTeneHb OKMCIEHUS. DKBUBAJICHT.
MonbHast Macca skBuBajieHTa. OmnpeaesieHuss XUMUYECKOr0 3KBUBAJIICHTA 3JIEMEHTA, KUCIOTHI,
TUJPOKCHIA, CONU, OKcuaa. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE AKBUBAJICHTHI. 3aKOH
CTEXMOMETPHUHU. 3aKOH SKBUBAJIICHTOB.

CriocoObI BRIpaKEHHS KOHIICHTPAIIUH PACTBOPOB.

2. CTpoeHne atoma. PazButue l'lpe)ICTaBJ'leHI/Iﬁ 0 CTPpOCHHUHU aToMa. KBanToBo-
MexaHn4YeCckas MoaeJ1b.

AtoM — kak cioxHas cucrema. CnoxkHas cTpykTypa siapa. [IpoTOHBI M HEHTPOHBI.
ITpOTOHHO-HEUTPOHHAS TEOPUS CTPOEHUS sLIpa.

JIBOMCTBEHHAs1 NMpUpOJAA IIEKTpOoHA. Macca M 3aps] 2JIEKTPOHOB. BOIHOBBIE CBONCTBA
anekTpoHoB. CooTHoleHue HeonpeaenaeHHoctu I'eiizenOepra. Ilonstue opOutanu. BomHoBas
¢ynkuus u BoiaHOBoe ypaBHeHue llpemunrepa. PagmanbHast m opOMTanbHAs COCTaBIISIOIINE
BOJIHOBOU (DYHKIIMH.

KBanToBbie uncia. CTpyKTypa 3JEKTPOHHBIX 000si0ueK. KBaHTOBBIE YpPOBHH, KBAHTOBBIC
HoAypoBHH, s-, P-, d-, f- aromubie opOurtamu. IlpaBuno KieukoBckoro. PeanbHbie
pacmoJIoKEHUS] YPOBHEN U TOAYPOBHEW B aTOME.

OCHOBHBIE NPHUHLMIIBI PACIPEACICHUS JJIEKTPOHOB B aTOME: NPUHLMII HaMMEHbIIEH
sHepruu, npuHuun [laynu u npasuno ['ynaa.

N300pakeHue 3IeKTPOHHON CTPYKTYphl aTOMA MPHU MOMOIIH JIEKTPOHHBIX (PopMya U
KBAHTOBBIX fU€eK. DHEPreTUUeCKre AuarpaMMbl MHOTO3JIEKTPOHHBIX aTOMOB.

3. XuMnueckas cBf3hb

ITonatne xumuyeckoi cBs3u. KpuBble M3MEHEHMS >HEPruu IMpHU OOpa30BaHUM CBS3H.
IIpupona xumuueckoi cBs3u. KonmuecTBeHHbIE XapaKTEpUCTUKH CBA3U. Tun cBs3u. BaneHTHBIE
U MEXMOJIEKYJISIPHBIE CBA3H.

KoBasientHast cBa3b. JIBa MeToma OOBSICHEHUS KOBAJICHTHOW CBsi3M. (OCHOBHBIE
nojoxeHus Merona BajeHTHbIX cBszel (BC). IlomsipHocTs cBs3u. HemonsipHble W MOJSpHbIE
MOJIEKYJIBI. JIMNOJIBHBIE MOMEHT M XapaKTEPUCTHUKH CTENEHW IOJSIPHOCTH CBSI3U. THIIBI
ruOpuIu3anii aTOMHBIX OpOuTaell, HalpaBI€HHOCTh XMMHYECKOH CBS3M, Ie€OMETpHuYecKas
KOH(QUrypauuss MOJEKyl. o- U 7n- cBsi3u. OjauHapHble, ABOWHBIE U TPOMHbBIE CBS3U.
HenaceplmaemocThb cBA3U. DHEPrHs CBSI3H.

OcHOBHBIE TIOJIOKEHHUSI METOJIa MOJEKYJSIpHBIX opoutaneir (MMO). Cas3pIBaromiue,
PasphIXJISIOMIME U HECBA3BIBAIOIIME MOJEKYJSIpHbIE OpOUTAM; G- W T- MOJEKYJSpHbIE
opbutanu. CxeMbl MOJEKYJISIPHBIX OpOUTael IByXaTOMHBIX TOMOSAEPHBIX, T€TEPOSIIEPHBIX U
MHOT0aTOMHBIX MoJieKyl. ITopsnok cBsi3u. MaruutHele cBoiicTBa MoJieKyJsl. CpaBHEHHE METOIOB
BC u MMO.

HNonnas cBs3b. Kputepuii oOpazoBaHus HOHHOW cBs3M. HeHachlaeMocTh CBS3H.
Kpucramnmaeckoe cOCTOSIHUE HOHHBIX COeIMHEHNN. HeHanpaBieHHOCTh CBSI3U. DHEPIHUsl CBSI3H.

MexMounekyisipHbIe CBA3U. BonopoaHas CBs3b.

4. Ilepuoauyecknii 3aK0H M IepuoaAuvYeckas cucrema 3jemenros JILH.

MenaeeeBa



Iloucku  OCHOBBI  KJIACCH(PUKAIMM  XUMHUYECKUX  DJIEMEHTOB  JI0  OTKPBITUSA
MEPUOIUYECKOTO 3aKOHA.

Tpu srana pabdotsr [I.11. MenzaeneeBa B 00JIaCTH CUCTEMAaTHKU XUMHUECKUX HIIEMEHTOB.
DopMynMpoOBKa IMEpUOAMYECKOro 3akoHa. Co3naHue MNEpUOJUYECKON CHUCTEMBI 3JIEMEHTOB.
Jlornueckue BbIBO/IBI U3 IEPUOAMUYECKOTO 3aKOHA U IEPUOINUECKON CUCTEMBI 3JIEMEHTOB.

CoBpemenHas ¢GopMylIHpoBKa Mepuoaudyeckoro 3akoHa. CTpyKTypa COBPEMEHHOMN
NIEPUOJIUYECKON CUCTEMBI JIEMEHTOB. KOpOTKONEPUOIHBIA M JJIMHHOIEPUOIHBIA BapUaHThI
nepuoauyeckoit cucremsl. Ilepuon. I'pynma. [enenue rpynnbel Ha mOArpynmbl. Tunuyueckue
AJIEMEHTBI, IIOJIHbIE aHAJIOTH.

S-, p-, d-, f- anemenThl. BHYTpeHHSs ¥ BTOPHYHAS TIEPHOAUIHOCTb.

3aKOHOMEPHOCTH M3MEHEHHMS] OCHOBHBIX XapaKTEpPUCTUK aTOMOB [0 IEpHOJaM MU
rpynmnaM. Paauycel aToMOB M HMOHOB, 3HEpPrus MOHMU3ALMUHU, CPOJACTBO K BJIEKTPOHY,
JIEKTPOOTPULIATEILHOCTh: HW3MEHEHUS JTHX XapaKTepUCTHK IO NEpUOAaM U TIpyIIaM.
3aKOHOMEPHOCTU M3MEHEHHUS BAJIEHTHOCTHU, OKHUCIHMTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
AJIEMEHTOB U CBOMCTB OJIHOTUITHBIX COCIMHEHUM.

BasieHTHBIE 3JIEKTPOHBI U MHOTOOOpa3ue BaJCHTHBIX COCTOSHHI aToMOB S-, p-, d-, f-
AJIEMEHTOB.

5. CTpoeHue KOMILIEKCHBIX CO€eIMHEeHUI

Koopaunanonnass teopust BepHepa kak mepBas yjnadHas IOINBITKA TEOPETHYECKOIO
oObsicHeHus1  cTpoeHust  KoMIiuvleKcHbIX — coeauHeHuil  (KC).  OcHOBHbIE — MOJOXKEHUA
KOOpPJMHAIIMOHHOM TEOpHUM: LIEHTPAJIbHBI aTOM M JINTAH/bl, BHELIHSS UM BHYTPEHHsAA cdepa,
KOOP/IMHAIIMOHHOE YHUCIIO, AP0 KOMILIEKCA, €ro 3apsil, [1aBHas ¥ 1000YHAas BaJICHTHOCTH

[Ipupona xumuueckoit cBsizu B KC. Coueranue 371€KTpOCTaTUYECKOIO M KOBaJIEHTHOI'O
B3aUMOJICHCTBUS IIEHTPAJIbHOIO aTroMa (WIM HMOHA) C Jura"gamu. lloHsTHE O KHUCIOTax u
OCHOBaHUsX JIprouca.

Pons KC B mpupoze (pepmeHTsI, XJ10pouILI, reMoraio01H, KOMIUIEKCHbIE COSUHEHNUS
MHUKpO3JIEMEHTOB B MUTAaHUM PAacTeHMH, JiekapcTBa U sibl). Mcnons3oBanne KC B TexHonorumy,
CEJIbCKOM XO3HCTBE U MEIUIIMHE (pa3eleHne U OUUCTKA CMecel HEOpPraHMYECKUX COeTUHEHH,
060opbba ¢ XJIOPO30M pacTeHUl, MPOTUBOOMYXOJIEBOE JEHCTBUE KOMIUIEKCOB IUIATUHBI U JIPYTHX
snemeHToB). Jleryune KC u uX poiab B HEOPraHMYECKOM CHHTe3€ (TOHKUE IUICHKH,

reTepOCTPYKTYPHI).

6. Hauana xuMn4eckoil TepMOAUHAMMKH

OCHOBHBIE TOHATHS XHMHYECKOW TEPMOJMHAMHUKH: CHUCTEMA, MapaMeTPbl COCTOSIHMS,
paborta, sHeprus, TermoTa.

BHyTpeHHss 5Heprus, U ee U3MEHEHHEe NPU XUMHUYECKMX U (pa30BBbIX IMPEBPALICHUSIX.
[lepBoe Hauano TEPMOAMHAMHUKH. OHTAIbNOUS O0Opa30BaHUS XUMHUECKUX COEAMHEHU.
CranpgaptHoe cocrostHue. CraHnapTHble OJHTanbNuU oOpa3zoBaHus. TemoBble 3¢ eKTs
XUMUYECKHUX peakuui. TepMOXMMHUYECKHE pacyeThl, OCHOBaHHBIE Ha 3akoHe ['ecca. Tepmoxu-
Muyeckne HUKiIbl. TemtoemkocTs. TemneparypHas 3aBUCUMOCTh TEIJIOEMKOCTH W DHTAJIBIIHH.
VYpasuenue Kupxroda. JHeprus XuMU4eckoil CBs3H.

Bropoii 3ak0OH TepMOJWHAMHMKN. DHTPONMS. 3aBUCUMOCTh SHTPONHMHU OT TEMIIEPATypHI.
CranpaptHass sHTponus. M3MmeHeHHe »HTponuU MNpHu (Ha3oBBIX IMEpexojax M XHUMHUYECKHX
peakuusx. OnHepruss [mb0ca u sHeprus [enpmronmeua. Kpurtepuit caMonpon3BOIBHOTO
MIPOTEKaHUs MPOLECCOB. XUMUYECKUN MOTEHIMAI, 3aBUCUMOCTh XMMUYECKOT0 IOTEHIHANIA OT
KOHIEHTPAllu¥, [JaBJICHHUA pEarcHTOB. YCIOBHE XHMMHMYECKOTO paBHOBecus. M3orepma
XAMHUYECKOW PEaKLUU.

KoHcTaHTa XMMHYECKOTO paBHOBECHS KaK Mepa TIJIyOMHbI IPOTEKAHUs IPOLECCOB.
Hcnonb3oBaHue 3HAYEHUM CTAHJAPTHOM DSHTANBIIMM M DHTPOIMM JJI1 pacyeTa KOHCTaHT
PaBHOBECHS XUMHUYECKUX peakinid. PaKkTophl, BIUAIOIINAE Ha BEIUYHHY KOHCTAHTBI PABHOBECHS.



TepMoanHaMHUUyeCKUil BBIBOJ, 3aKOHA AeMcCTByromMX Macc. CIOBUI XMMHYECKOIO pPaBHOBECHS.
[Tpuniun Jle [larensbe.

7. KnHeTHKAa M MeXaHHM3M XHMHYECKHX peaxum‘i

CKOopocTh XUMHYECKON peakIh, €€ 3aBUCUMOCTh OT MPHUPOJbl M KOHIIEHTPAlUH
peareHToB, Temmneparypsl. [lopsok u MosexkyisspHocTh peakuuu. KoHcTaHTa ckopocTH, ee
3aBHCUMOCThH OT TE€MIIEpaTyphl. YpaBHEHHE AppeHuyca. JHEprusi akTUBAlUU (AefcTBUTEIbHAS
u Kaxymascs). [lonaTue o TeopuM aKTUBHBIX COYJAapEeHHUH, aKTHBHUPOBAHHOM KOMIUIEKCE B
Teopun abCONIOTHBIX CKOpOCTeH peakuuu. MexaHu3M W KUHETHUKa PEaKIUil B TOMOT€HHBIX U
rereporenubix cucrtemax. llemapie (H.H.CemenoB) wu xonebarenvhbie (b.I1.Benoycos,
A.M.KabotuHckuii) peaknuu. ['OMOreHHBII W TreTeporeHHbIl KaTaim3. WHruOuTopbl u
uHruouposanue. OcoOEHHOCTH KUHETUKH Ta30()a3HbIX, >KUAKO(PA3HBIX U TBEpAO(da3HBIX
peakiuii. MexaHU3Mbl peakiuii C y4acTUeM OPraHMYECKUX COSIUHEHUN.

Xumuyeckoe paBHoBecue. OOpartuMble U HeoOpaTHUMble XMMHMUYECKHUE PEAKIUH.
CocTosiHME paBHOBECHS U MPUHIIMI MUKPOCKOMUYECKONH 00paTuMocTu peakiuu. Kunernueckuit
Y TEPMOJIMHAMUYECKUH MOAXO0Abl K ONIMCAHUI0 XUMUUECKOT'O PABHOBECHS.

KoHcTanTa XuMU4eCKOro paBHOBECHS M pa3lUYHbIE CIOCOObI ee BbIpaxkeHHs. CBs3b
KOHCTaHTbl XMUMHYECKOI'O PpABHOBECHS CO CTaHJApTHBIM M3MEHEHHEeM »3Hepruu ['uodbca.
CMmelieHe XuMUYECKOTo paBHOBecHs Ipu u3MeHeHnH ycioBui. [Ipunnun Jle Hlatenbe.

BnusHue cpenpl Ha MNpOTEKaHWE XUMHYECKHUX peakiuui. Poib SHTaNbNUAHOIO U
SHTPONUIHOTO (JaKTOPOB B OMpE/IEIICHUN HAPABIEHUS MpoIiecca.

8. PacTBOpHBI

PactBopbl >kuakue (BOJHBIE W HEBOJAHBIE), TBepible M Tra3oo0pasHble. CrocoObl
BBIPQXEHHUSI KOHLEHTPALMW pPacTBOPOB: MaccoBasi JI0Ji1, MOJSIPHOCTb, HOPMalbHOCTb,
MOJIIJIBHOCTB, ~ MOJSpHas  fAoisl.  PacTBOpbl  HACBHIIEHHBIE,  HEHACBHINIEHHBIE W,
KOHIEHTPUPOBAaHHbIE U pa30aBieHHbIE. 3aBUCUMOCTb PACTBOPUMOCTH OT TeMIIEpaTyphl.
PacTBOpBI Hi€alIbHBIE U pEATIBHEBIE.

[ToHsITHE O KOJIIOUIHBIX PACTBOpax.

Komnratusasle CBOMCTBa paCTBOPOB HE JIEKTPOJIUTOB U AJIEKTPOIUTOB. JlaBiieHue napa
OuHapHBIX pacTBOpoB. 3akoHbl Paynsa. Kpuockonuss u  30y/IMOCKONMST Kak METOMAbI
onpeAeneHuss MOJSApHbIX Macc. OCMOC M OCMOTHMYECKOE JABJIEHWE B HEOPraHWYECKUX U
Oouonoruueckux cucremax. 3akonsl Payns u Bant ['odda ans pacTBOpoB HE 37IEKTPOJIUTOB U
3NIEeKTPOIUTOB. M30TOHMUECKHH KO3 UITHEHT.

Onekrpomutrueckas aucconuanus (C.Apperuyc). CuibHbIe W clIa0ble SJIEKTPOJIHTEHL.
Crenenp M KOHCTaHTa Aguccouuanuu. PakTophl, BIMAIOIIAE HA CTENEHb 3JIEKTPOIUTHUECKON
muccouuanuu. Kaxymiascs creneHb AWCCOLMALIMM CHJIBHBIX 3JIEKTPOJIUTOB. Jluccoumanus
CJIa0BIX ANEKTPOIUTOB. 3aKOH pa3BeneHust OcTBalIbA.

Boma kak BaxuHeWmmii pactBoputTenb. KoHcTanTa auccoumanuu Bonbl. MoHHOE
IIPOU3BEIEHUE BOIbl. BOOpOIHBIN NTOKa3aTENb.

IM'maponus comeii. KoHcTanTa paBHOBECHS peakny ruiposin3a. GakTopbl, BIUSIONIME HA
paBHOBECHE PEAKIUI THAPOIIN3A.

[IpousBeneHre pacTBOPUMOCTH IIJIOXO PACTBOPUMBIX CHIIBHBIX 3JEKTPOJIUTOB. Y CIOBUS
OCAKICHMS U PaCTBOPEHUS OCATKOB.

9. DiIeKTPOXMMHUYECKHE CBOIICTBA PACTBOPOB

CornpsixkeHHbIE  OKUCIUTENIbHO-BOCCTAHOBUTEIbHBIE mapbl. [loHsiTHE O ABOITHOM
AJIEKTPUYECKOM CJIO€. OJEKTPOJbl, TaJlbBaHUYECKasl sA4YeWKa. OJIEKTPOJIHBIA IMOTECHIUAI.
CraHpapTHBIM 3J€KTpOAHBIM mnoTeHIMan. Psan HampspkeHuid. OnpeneneHue HamnpaBiICHUS



OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX peakuui. YpaBHeHHe HepHcra. DnekTponus,
JNEKTPOXUMHYECKNE UCTOYHUKHU SHEPTUH, KOPPO3HS KaK MIEKTPOXUMUYECKUH MPOLIECC.

6. OGPA3OBATEJIBHBIE TEXHOJIOT' UM

[Ipy u3ydYeHHH TEOPETUYECKOTO Kypca Ha JEKIMSIX MPEAyCMaTpUBACTCS 3aJI0KEHUE
MaTepuaia B Buje npe3eHTauuu. OTAenbHbIe JEKIUU U3JIaraloTcs M0 MPo0IeMHON TEXHOJIOTHUH.

Ha nexnusx ucrosb3yroTcs B KauecTBE JEMOHCTpallMOHHOro marepuana Ilepuoanueckas
cuctema snemenToB JI. M. MenneneeBa u psii ApYTUX CIPABOYHBIX TAOJIHII.

HpI/I HN3YyUCHUHN CBOICTB OTACIIBbHBIX XUMHWYCCKUX COCI[I/IHGHI/Iﬁ U XUMHUUYCCKHX ITPOLCCCOB
MpelycCMaTPUBAETCS MOCTAHOBKA JICKIIMOHHBIX JIEMOHCTPAIIMOHHBIX OMBITOB.

HekoTopeie  paszenbl  TEOPETHUECKOrO  Kypca HM3ydaloTCs C  HCIOJIb30BaHHEM
OTIEepEKAIOIIECH CaAMOCTOSTEIFHON PaOOThI: CTYACHTHI MOJIYYalOT 3aJaHHs HAa O3HAKOMIICHHE C
HOBBIM MAaTCpHUaJIOM 0 €ro U3JIOKCHUA Ha JICKIHAX.

[lepen ouepenHol JEKIWH, KaK MPAaBHIIO, MPAKTUKYIOTCA <JIETYUYKH» MO MarepHany
NpeAbIAYIIEeNd JIEKIUU. ODTO MO3BOJISIET OMNPENEIUTh CTENEHb YCBOCHMS H3JIOKEHHOTO paHee
marepuana. /s Oosiee OCHOBATEIbHOM OIIGHKHM YCBOSEMOCTH TEOPETHYECKOTO Marepuala
CTYACHTAMMU HCIHOJIB3YIOTCSA TCCTBI, a TaKXE TPaJUIUOHHBIC THCHbMCHHBIEC W  YCTHBIC

KOHTPOJIBHBIC MECPOIIPUATUSA (KOJ'IJ'IOKBI/IYMLI, KOHTPOJIBHBIC pa6OTLI).

7. MEPEYEHDb YYEBHO-METONYECKOTO OBECIIEYEHUS 1JIS
CAMOCTOSITEJBHOI PABOTBI OBYYAIOIUXCS MO JUCIHUATIJIVHE (MOJIYJIIO)

.HeKI_II/IOHHLIe 3aHATHA HIPOBOAATCA 1 pa3 HESOCIO B 00beMe 2 4acoB U 3 4acoB MPAKTHYCCKUX 3aHITUH B
IEpBOM CEMECCTPC. Ilocne oxoHuaHMs HU3YUCHUA Ka)KILOﬁ TEMbI CTYACHTBI MPOXOAAT TCCTUPOBAHMUC,

coOece/I0BaHNe, BHITIOIHSIOT KOHTPOJILHBIE PA0OTHI.

7.1. IlepeueHb-y4eOHO-METOAMUECKOTO O0eCTIEUeHUS TSl O0yUJaAIOIIUXCS 110 AUCITUTUTHHE:

1. AxwmeroB H. C. O6mias u Heopranudeckas Xxumus: yaeOnuk ais By3os/H. C.
AxmetoB. — M.: Bercmr. mik., 2012. — 743 c.
2. I'munka H.JL. O6mas xumus. — M.:Uurterpan-Ilpecc, 2010. — 727 c.

3. I'muaka H.JL. 3agaun u ynpaknenus o oomeit xumuu. — JI.: Xumus, 2011.

7.2. YkazaHus ajsi 00y4aroniuxcs o OCBOCHHUIO TUCITUTUTHHBI

Taoauna 7.1.



Conep:kanue caMmoOCTOSATEILHON Pad0ThI 00YYAOIIMXCS

Homep| Temwi/sonpocui, sbinocumvie Ha camocmosmensHoe uzy- | Kon-6o | @opmer pabomel

4ernue yacoe
pazoen

Bgenenne. OCHOBHBIE OHATUS U 3aKOHBI XUMUU. 8 cobecenoBanue,
TECTOBBII

KOHTPOJIb

2. CtpoeHue aToma 8 cobeceioBaHue,
TECTOBBII

8 CobecenoBanue,
TECTOBBIA KOH-
TPOJIb

3. XUMHYECKas CBSI3b

[TeproauuecKuit 3aKOH W IepuojHdecKas cucrema O Cobecenosanue,
TECTOBbIN KOH-
XUMHUYeCKHX daeMeHToB JI.M1.Menneneesa TPOIIb

8 cobecenoBaHue,
= CTpocHHE KOMIUIEKCHBIX COETUHEHUI TeCTOBEIM KOH-

TPOJb

6. .
Hauana xumuueckon TCPMOAUHAMUKHA 8 CO6€C€)IOBEII;II/I€,
TCCTOBbBIN

KOHTPOJIb

/. |KuHeTHKa U MeXaHH3M XMMUUYECKOM peakuuu 8 coOeceloBaHueE,
TECTOBBII
KOHTPOJIb

8. |PacTBopsI 10 cobecenoBaHue,
TECTOBBII
KOHTPOJITb

9. . 8 cobeceoBaHueE,
DIIEKTPOXUMHUYECKHE CBOMCTBA PACTBOPOB .
TECTOBBII

KOHTPOJIb

8. OHEHOYHBIE CPEACTBA JJIAA TEKYIIETI'O KOHTPOJIA YCIIEBAEMOCTHU U
IMPOMEXYTOYHOM ATTECTAIIIH

Bonpocwt 01a codecedosanusn
Tema: «OCHOBHBIE KJIaCChl HCOPraHMYECKUX COeIMHEHUIN»

1. Kakue OMHapHBIE COETMHEHUS HA3bIBAIOT OKCHIaMU? YKaXUTE BO3MOXKHBIE CIIOCOOBI X
MOJTyYEHHUSI.

2. Ha yeM ocHOBaHa Ki1accH(pHKAIUsI OKCHJIOB Ha: a) HECOJIC00pa3yIoIue u coeoopa-
3yromue; 0) KUCIOTHBIC, OCHOBHBIC U MTPOSIBIISIONINE KHCIOTHO-OCHOBHYIO
JIBOMCTBEHHOCTH? Kakue peakuyuu XxapakTepHBbI 111 OKCUI0B KaKI0W U3 ATUX TPyI?

3. TlpuBenuTte nmpuMepsl OKCHIOB, KOTOPHIE TPH B3aUMOJICHCTBUH C BOJIOW 00Pa3yrOT JIBE
kucnothl. Kak B3aumopeiictBytot ¢ pactBopom Ca(OH); oxcuabt N2Os, N2O3 1 NO,?



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

B yem nposiBisieTcs KUCIOTHASI MPUPOA TEX OKCUIOB, KOTOPBIE C BOJON HEOCPEICT-
BEHHO HE B3aUMOJICUCTBYIOT?

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

Kakue mo xapakrepy OKCHIBI 00pa3yIOT HEMETAIUTBI U METAJUTBI B Pa3HBIX CTETICHSIX
okucienusn? [lokaxure 310 Ha mpumepe okcuaoB xpoma CrO, Cr,03, CrOs.

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

B kakux ciny4asix 1Ba OKCHIa MOTYT B3aUMOJICHCTBOBATH JIPYT C IPYTOM U KakKHe Co-
eAMHECHHUS TIPH 3TOM 00pa3yroTcs?

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

dopmynamMu KaKuX COJIeH MOKET OBITh ()OPMaTbHO BBIPAXKECH COCTAB TAKMX MUHEPAJIOB,
KaK IIMUHENN, TayCMaHuT, MarHeTuT? K KkakoMy kiaccy ciefyeT OTHECTH 3TU
coequHEHUs?

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

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

Kakoii okcui MOXHO TIOYYUTh U3 KX 0K KUCIOThI cienyromiero psga: HC1O,,
H2M004, HzCF207?

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

Uepes kakoii MPOMEXYTOUHBII MPOIYKT, JIETKO pa3Jararoluiics Ipyu HarpeBaHUH,
MO>KHO MOJYYUTh OKCUJ MeTasuia u3 ero conu? [lokaxxkure 3To Ha mpuMepax:
FeCl3—Fe;03; A1(CH3CO0)3—A1,03; CuSO4—CuO; MnBr,—MnO. Kak MoxHO 117151
OJIHOTO ¥ TOTO K€ JIEMEHTA U3 OJTHOTO OKCH/IA TIOJTYIHUTh JIPYTOH.

Kakue conmu Ha3pIBaroT ruapokcocosisiMu? Kak BX MOYKHO MOJYYIHTh, €CITH UCXOTHBIM
BEILIECTBOM SIBJISICTCS THPOKCH] WK couib, Harmpumep MN(OH), u Fey(SO4)3?
Hanummre rpaguueckue popmyibl: ruapokcoopomuaa mapraumna (11);
TUAPOKCOKapOOHATa MarHus; THAPOKCOHUTPATA aTIOMUHUS; TpUruapokcodocdara
KaJbIHUs.

B yem rupokcocoay mposBISIFOT CXO/ICTBO: C OCHOBaHHIMH, ¢ consiMu? [lokaxkure 310
YpaBHEHUSIMH COOTBETCTBYIOIINX PEAKIIHIA.

[TpuBeauTe IPUMEPHI FTIEMEHTOB, KOTOPBIE BMECTO THJIPOKCOCOJICH 00pa3yroT OKCOCOIH.
3a cyer yero 370 npoucxoaut? Hanummure rpadpudeckue Gopmyssl: Xjaopuia
okcocypbMbI(11]); cynbdaTa okcoTuTaHa; XJI0pUIa JMOKCOYpaHa.

[TpuBeuTe IPUEMEP KUCIIOT, OCHOBAHHM U COJICH, U3 KOTOPBIX HEIb3s MOJYyIUTh THIPO- U
TUAPOKCOCOJTH.

Kax MOXHO OCYIIECTBUTH CIEAYIOIINE MTEPEXOAbl B IPSIMOM U 0OpaTHOM HaIlPaBICHUH:
KHCIIOTa —THAPOCOJIb —CPEIHSS COJIb —TUAPOKCOCOIb — TUAPOKCUIA OKCUT?
Hanummure ypaBHEHUs peakiluii, KOTOPbIE MOCIEI0BATEILHO MPOTEKAIOT MPH ITOCTE-
nerHoM pobasinenun: a) NaOH k pactBopy ruapocynbdara muHKa; 0) KHCIOTHI K
pacTBOpy aqlOMUHATa KaJus.

Kakumu nBymst crioco6amMut MOYKHO TIOJTYYUTD: a) CyJIbPUI MEIH U3 METAUTAYECKOU
Meau; 0) XJIOpHUA aTIOMUHUS U3 METAUTMUYECKOTO aIIFOMUHHUS?



24.

Tema:

10.
11
12.
13.
14.
15.

16.

Hanwmmure ypaBHEHHS peakinii, TPH MOMOIIK KOTOPBIX MEPEUNCIICHHBIC HIKE COJTH
MoryT ObITh niepeBesieHbl B cpeaaue: (CUOH),SO4, Ca(HCO3),, [AI(OH);]2SO4,
CI’z(OH)4SO4.

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

UYTo Ha3pIBAIOT MPUHIUIIOM HEONIPEAEIEHHOCTU U COOTHOLIEHUEM HEONPEACIEHHOCTH?
[IpyMeHMMO J1M TOHATHE TPACKTOPUH IBHKEHUS K MUKpouyacTuiam? Yem 3To onpene-
JSETCS U KAKOE MOHATHE €ro 3aMEHSAET?

3 . HeompeneneHHOCTh NOJI0KEHUS AJIEKTPOHA paBHa:

a) 10™% m; 6) 1 em. Kaxoii GyaeT mpH 5TOM HEOIPEAeICHHOCTb B MMITYJIbCE U
CKOpOCTH?

HeomnpeneneHHOCTh B CKOPOCTH JIEKTPOHA paBHA 10® em/c. Haitzure COOTBETCTBYIOILYIO
HEOIIPEAEIEHHOCTD B IIOJIOKEHUH JJIEKTPOHA.

[TorpentHocTsb B onpeieleHnH MOJI0KEHUS 3eKTpoHa paBHa: a) 0,5 cm; 0) 0,05 M.
Kakoii Oyner mpu 3TOM NOTrpemHocTh B ONpeaesieHu ckopoctu? Jlist BToporo ciy4das
cpaBHUTE AV, BBIPQXKEHHYIO B KM/C, CO CKOPOCTBIO JABMKEHHSI SJIEKTPOHA I10 IePBOH
opoute bopa.

CKOpoCTh JBM)KEHUS JIEKTPOHA TI0 TIEpBO OOPOBCKOi opbuTe paBHa 2187 km/c. Ecin
MOTPENIHOCTh B ONPEJEIEHNN CKOPOCTH paBHa 1 KM/c, TO Kakoil OyJeT npu 3ToM
MOTPEIIHOCTh B ONPEeIEHNN KOopAUHAThI? CpaBHUTE €€ CO 3HaYeHHEM pajanyca
OpOUTBHL.

CBeT MMeeT IBOMCTBEHHYIO IPUPOLY, IOATOMY SHEPrusi OTOHA MOXKET OBITh BBIpA)KEHA
IByMsi ypaBHeHHssMU: E=hv u E=mc?. Haiizmre 0TCI0a B3aMMOCBSI3b MEXIY JIUHON
BOJIHBI, CKOPOCTBIO CBeTa M Maccoit ortoHa. [Tonyunte ypaBHenue ne bpoiins, 3aMeHuB
¢doroH 1100011 Mukpouactuneil. [Touemy KopnycKyasspHO-BOIHOBOM Jyannu3M CBOMCTBEH
TOJILKO MUKpOYacTHIIaM?

Kakoe skcnieprMeHTanbHOE MOATBEPIKIEHUE Halllla TUIoTe3a e bpoiis 0 BOTHOBBIX
CBOICTBaX MUKpPOUYACTHIL?

Uemy paBHa neOpoiisieBcKast JUTMHA BOJIHBI 3JIEKTPOHA, ABUKYIIETOCS CO CKOPOCTHIO: a)
6-10° m/c; 6) 2187 xm/c?

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

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

Yemy paBeH umMnyibc (GoToHa Ui cBeTa ¢ A=485 HM?

Oueprus (poToHa paBHA 5 10 Jx. Haiinure nyivHy BOJHBI 3TOTO M3iydeHus. Uemy
paBHBI JUIMHA BOJIHBI, Macca U UMITYJIbC Uit poTOHA ¢ 3Heprueit 6,7 2B?

Ecnu atom renus umeet suepruto 0,04 3B (3HEprus TemioBoro IBUKEHUS MPU KOM-
HATHOU TemIepaType), TO Kakoil Oy/1eT COOTBETCTBEHHO 1e0poiiieBcKas AJIMHA BOJIHBI?
Uro Ha3pIBaroT 3Hepruel nonusanuun? Kakas BenuunHa MMeeT ¢ HEMl OJMHAKOBOE M-
cloBO€ 3HaueHue? B Kakux eaUHMUIIAX OHU U3MEPSIOTCS?

17. quy PAaBHO YHCJIO BCCX BO3MOKHBIX HOHU3AIIMOHHBIX ITOTCHIIUAJIOB IJId JAHHOI'O aTOMa

18.

U YTO SIBJISIETCS IPUYMHOM YBETMUEHUS UX 3HaueHui B pany: 11<Ix<ls...?
Kak 3aBucHT BeTMuMHA MOHU3ALIMOHHOTO MOTEHLIMAIA OT 3HAUEHHs U1 2JIEKTPOHA
[JIABHOT'O KBAHTOBOI'O YMCJIA M YEM 3Ta 3aBUCUMOCTh 00YCIIOBIIEHA?



19.

20.

21.

22.

23.

24.

25.

Tema:

Kax M0XHO 1Mo 3KCIepuMEHTaTbHO HalIEHHBIM HOHU3AI[MIOHHBIM ITOTEHIIMAIaM YC-
TaHOBUTH HAJTMYHE B ATOME JICKTPOHHBIX CJIOCB U YHCIIO JICKTPOHOB, KOTOPHIE OHU
conepxar? Ilokakute 3T0, MOJIB3YSICh 3HAYCHUSAMH ITUX BETHUUH U1 Oeprntust: 11=9,3;
1,=18,2; 15=153,7 u 1,==217 3B.

Kak 1oymKHBI OTIIMYAThCSI IPYT OT APYyra HOHU3AIMOHHBIC TOTCHIIMATBI aTOMOB: Q)
HaTpHS U XJIOpa, 0) KaJaus ¥ KPUNITOHA, B) OepriLIus U Oapusi?

UTo Ha3bIBaIOT CPOJICTBOM aTOMa K 3JIEKTPOHY? J[JIsl KaKuX 3JIEMEHTOB 3Ta BeIMYHHA
uMeeT HauOoJIblIee MOJIOKUTEIbHOE 3HAYCHUE U JUI KaKUX OTpULIATEIbHOE 3HAUeHHE?
Kakmue skcriepuMeHTallbHbIE JaHHBIE YKA3bIBAIOT HA HEBO3MOKHOCTh CYIIECTBOBAHMUS
MHOTO03apPSITHBIX TPOCTHIX HOHOB?

Kakoii BBIBOJ MOKHO CZI€JIaTh O CBOMCTBAX 3JIEMEHTA MO 3HAYEHHUIO JJIs1 HErO HOHU -
3alMOHHOTO MOTEHIMAJIA U CPOJICTBA K JICKTPOHY?

UTto Ha3pIBatOT aOCOMIOTHON M OTHOCUTEIBHOM 3JIeKTpooTpuliaTeaIbHOCThI0? Kak mo
3HAYEHUIO ITON BEIMYUHBI MOKHO, CY/IUTh O HAMIPABICHUU CMEIICHUS IEKTPOHHOM
IUIOTHOCTHU MIPpU 00pa30BaHUU CBsI3EH?

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

[Tpu BBICOKMX MM HU3KWX 3HAYCHUSX CTCIICHb OKUCIICHUS DJIEMEHTA MOXET ObITh paBHA
3apsiLy ero CBOOOTHOTO IPOCTOTO HOHA?

«XuMHYeCcKas CBA3b»

Memoo eanenmmuupix cxem.

1.

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

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

Oueprus aucconmanuu HJ pasaa 298,4 k/[x/mMons. MoxHO 1 pa3noxuts HI Ha ame-
MEHTBHI IIPH 00JyYEHUHN YIbTPaPHOIETOBBIM CBETOM A = 2 100 m? Kakyto snepruro
HAJI0 3aTPATUTh, YTOOBI Pa3NIOKUTh 5103 r HI?

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

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

JInst KaKMX AJIEMEHTOB, HMEIOIIUX AIICKTPOHHBIE KOH(PHUTYPAIIMH BHEITHETO CIIOSI aTOMa
3s?p?, 4s* p*, 5% p°, 65! p° xapaKkTepHBI IepeMeHHAs YETHAS U ICPEMCHHAs HeUSTHas
BaJICHTHOCTb?

Ha ocHoBaHuM pa3zHOCTH 3JEKTPOOTPULIATETLHOCTH aTOMOB 3JIEMEHTOB YKAXKUTE, KaK
W3MEHSETCS CTENeHb HOHHOCTH cBsA3u B coeauHennsx HF, HCI, HBr, HJ?



10.

11.

12.

b)

c)
d)

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Paccunraiite a3 pexTHBHBIE 3apsIbI ATOMOB BOAOPOAA U XJI0pa, 00pa3yIONIuX KOBa-
-30

JICHTHYIO TOJIAPHYIO CBSI3b, €CIH Wy MOJieKyibl HC1 pasen 3,4-10" KM, a niuHa

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

Kak  MOXHO OOBSCHHUTH, YTO AMMHAK U TPU(PTOPH]I a30Ta, HMEIOIINE OJNHAKOBYIO K-
paMuIabHYI0 (OPMY U COACPIKAIIIE aTOMBI 3JIEMEHTOB C IIPUMEPHO OJIMHAKOBBIM
pa3IMuUeM B 3JICKTPOOTPULIATEIIEHOCTH, CYIIECTBEHHO Pa3InYatOTCsl [0 BEIUIHHE
munonsHeX MoMentoB:  p (NH3) = 0,49 « 10 Kim, u(NF3)=0,07-10"%° Ko m?

Kaxk cornacoBaTps Manyo noJsipHOCTh CBsi3U B MoJiekyie CO (u = 3,33 10! Kim) co
3HaunTeNbHbIM paziauureM B 30 C u O D0(C)=2,5; 30(0) = 3.,5.

Juna cBsizu H-F pasna 0,092 uMm, a monsipHocTh coctaniser 45%. Haiaure W/H-F/.

YcTaHOBUTD MMPOCTPAHCTBCHHYIO CTPYKTYPY CICAYIOIIUX MOJICKYII:

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

[TokaxwuTte BIusiHUE HEMOACNEHHBIX AeKTpoHHbIX nap /HII/ na hopmy monexyn BrFs,
SF4, JCl; ", JFs. IIpeackaxkute /9KBaTOpUAIbHOE WM aKCHallbHOe/ pacmooxenue HIT.

Memoo monexynapuslx opoumaeil.

Kak Ha ocHoBe Teopun MO onpenensitoT KpaTHOCTb CBSI3U MEXKY JBYMsI aTOMaMu?
[TpuBenute npuUMeEpBI.

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

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

CocraBuTh sHEpretTideckyto auarpammy MO gactury NO', NO u NO™ 1 cpaBHHUTH nx
KpaTHOCTh U E¢;?

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

VY xakoit monekynbl Ny unu CO Gounbliie SHEPTUs TUCCOLUAITUU?

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

Hounnas cease.

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

[Tpu nepexozae ot CsF k CsJ Temmneparypa miaBieHHs] KPUCTALIOB YMEHBIIIACTCS.
OOBscHUTH HAOTIOAAEMBIN X0/ U3MEHEHHS TEMIIEPATYPhI TUTABIICHHUS.



23.

24.

25.

26.

217.

28.

OOBACHUTH HEYCTOWYUBOCTH THApOKcH10B Meau (1) u cepedpa (1).

OOBSCHUTD C TO3UIIMIA MTPEICTABICHUHA O MOJISPU3AIMA HOHOB MEHBIIYI0 YCTOWYHMBOCTh
AuUCl; B cpaBaenun ¢ AuCl.

K>CO3 mnmaButcs mpu 890°C 6e3 paznoxenusi, Ag,CO3 paznaraercs yxe mpu 220°C.
OOBSACHUTH YKa3aHHOE pa3IHyue.

BaCl, B BogHbIX pacTBOpax auccoruupyet noiaaocteo, 8 HYCl, mouru He aucco-
nuupyet. OOBSCHUTE ATO pa3Inyue B CBOMCTBAX COJICH.

UTo Ha3bIBAIOT JOMOJHUTEIIBHBIM IMOJISIPU3AIUOHHBIM 3P dekToM? OOBICHUTH, KaK €ro
2+ .

Hajuure B coequHenusx HY™ nemaer okcnn HQO menee ycroitumBbiM, ueM okcua ZnO,

HECMOTPs Ha OOJIBIIUI pajinyc HOHA PTYTH.

Kakoe coenunenue repmuuecku 6onee ycroitunso: a) PbCO3; u CaCOs, 6) HJCly u
PbCly, B) FeCls u NiCls, r) Zn(OH), u Ca(OH),, 1) MgCO3 u SrCOs.

MesxiemoneKkynapuoe e3aumooeiicmeue.

29.

30.

31.

32.

Tema:

UYem 00bsACHsETCS pa3HOCTh TemInepaTyp kuneHus azora (-195,8°C), kucnopona (-
183°C) u ¢propa (-187,9°C)? Ilouemy HAMHOTO OTIMYAETCA OT HUX TeMIlepaTypa
kureHus xyopa (-34°C)?

YeM 00BACHUTD PA3HYIO SHEPTUIO BOJOPOIHBIX CBSI3EH.

Kak n MMOo4YeMYy U3MCHACMCA arpe€raTHoOC COCTOAHNE NPOCTHIX BCUICCTB IPHU KOMHATHOU
TeMIiepatype B psaay grop-iioa. Kakoe arperatHoe coCTOSIHUE TOKEH UMETh acTat?

YeM 00BACHUTH, UTO TEMIIEPATypa IUIABICHUS BOIbI 3HAYUTENHHO BBIIIE TEMIIEPATYPhI
maBieHust Gpropoogopoaa (-83°C), XOTs TUTIOIBHBIA MOMEHT MOJIEKYJTBI BOJIBI

-2 -2
(0,61-10 S Ki-m) mensbie, uem monexynst HF (0,636-10 ’ Ki-m).

«CTpoeHue U CBOICTBAa KOMILIEKCHBIX COeINHEHMID)
Kakue coeqHeHHsS MOKHO OTHECTH K KOMILIEKCHBIM ?

[Tonb3ysce MoONOXKEHUAMHA KOOPAVHAILIMOHHON Teopun BepHepa faiiTe onpeneneHus
CIIETYIOIINUM MOHSTHIM: a) KOMIUIEKCO00pa30oBaTelb, 0) JUTraH/bl, B) KOOPANHAIIMOHHOE
YHCII0 KOMITJIEKCO0Opa30BaTeis, T) BHYTPEHHS U BHEIIHSS chepa KOMIUIEKCa.

Kak omnpenenstorcs 3apsii KOMIDICKCHOTO HOHA M CTETICHb OKHCIICHUS
KOMILJIEKCOOOpa3oBaTesi?

Kaxkas cBsi3b MEXIy CTPOSHHEM aTOMOB JIEMEHTOB U UX CIIOCOOHOCTHIO K
KoMILTekcooOpazoBanuto? [IpuBenure mpuMepsl THIMMUYHBIX KOMILIEKCOOOPa30BaTEIICH.

HpI/IBC,I[I/ITe IMPUMEPHBI TUIIUYHBIX JIMTAaHOIOB. Kakne JIMTraHAbI HAa3bIBAKOTCA
MOHOJICHTAaTHBIMHU U KaKHEC HOJ'II/II[eHTaTHBIMI/I?



6. Kakoe BausiHUE JOKHO OKa3bIBAaTh HA 3HAUCHUE KOOPAMHAIIMOHHOTO YUCIIA YBETUICHUE
paanyca u 3apsja: a) KoOMIuiekcoobpaszosatens, 0) auranao? Kakum cOOTHOIIICHHEM
JIBYX CHWJI, A€MCTBYIOIIMX MEXAY LIEHTPAIbHBIM aTOMOM U JIMTAHJAMH U MEXIY CAMUMU
JUTaHIaMH, ONIPEACIIAECTCS KOOPAMHAIMOHHOE YUCI0?

7. IlpuBenurte npuMepbl KOMIUIEKCHBIX COEAMHEHU!

1) ¢ KOMILICKCHBIM aHHOHOM,

2) C KOMILIEKCHBIM KaTHOHOM,

3) SABJISIOMIUXCS HEJICKTPOIUTAMHU.
[aiiTe UM Ha3BaHHUE.

8. I[aﬁTe OHpeI[eJICHI/Ie n HpI/IBeIII/ITe HpI/IMepI)I OCHOBHBIX THUIIOB KOMIIJICKCHBIX
COEJIUHEHMI.

9. VYKaxuTe OCHOBHEIE BBl U3OMCPUHU KOMIIJICKCHBIX COCJIMHECHUM. HpI/IBC,I[I/ITe IIPpUMCEPBLI.

10. Kak ¢ mo3unuii MeTo/1a BaJIeHTHBIX CBSI3€i 00BSICHUTH 00pa30BaHUE CBSA3CH MEKIY
KOMIUIEKcooOpa3oBaTesneM u uranaaMu? Kakue opOuTany neHTpaabsHOro aToMa MOTYT
OJIHOBPEMEHHO Yy4acTBOBATh B 00pazoBaHuu cBszei? YeM 3o onpexaensercs?

11. Kakyto reoMeTpu4ecKy0 KOHPUTYpaLIUIO UMEET KOMIUIEKCHBIN HOH IPU 3HAYCHHUH
KOOPJIMHAIIMOHHOT'O YUCIIa KOMILUIEKCcooOpa3oBareis 2, 4, 67 Ykaxure
COOTBETCTBYIOIIME TUIBI THOpUAN3ALUY OpOUTAIIEH.

12. Kakue KOMIUIEKCHBIE COEIMHEHUS Ha3bIBAIOTCS BHEITHEOPOUTAIBHBIMH U
BHYTPUOPOUTAIBHBIMU? UeM 00bSICHSACTCS UX pa3iIuyHas IPOYHOCTh?

13. TTo kakuM 3KCIIEpUMEHTATIBHBIM JJAHHBIM HAXOJSAT YUCIIO HECTIAPEHHBIX 3JIEKTPOHOB B
komruiekcax? IlpuBeanre npumepsl.

14. Kakue KOMIUIEKCHI Ha3bIBalOT BEICOKOCITMHOBBIMU 1 HU3KOCITHHOBBIMU? Y Ka)KHUTE
napaMeTpbl, KOTOPBIC ABJIAIOTCA JJIS1 HUX O6I_I_II/IMI/I " pa3jInIHbIMHU.

15. Kakas Teopusi moyyusia Ha3BaHHE TEOPUU KPUCTAIUTMUECKOTO nojs? Uem oTimuaeTcs
oHa ot Metona BC?

16. Yro Takoe sHEprHsl pacuieTICHHsI KPUCTAUTMIECKUM TI0JIEM, OT Yero OHa 3aBUCHT?
Kakue pakTops! onpeaensoT NoJI0KEeHNE JIMTaHa B CHEKTPOXUMHUUECKOM psity?

17. Kak TKII 06bscHsA€T 3aKOHOMEPHOCTH U3MEHEHHUS YCTOMUYNBOCTH KOMILIEKCHBIX
COeTUHEHUN?

18. Ucxonst u3 TKII, 00BACHUTH OKpAaCKy KOMIUIEKCHBIX COEIMHEHHH.
19. Yro siBrsieTcst KOMMYECTBEHHON XapaKTEPUCTUKON YCTOMUYUBOCTH KOMITIIEKCHBIX
20. noHos?

21. KakoBO COOTHOIIECHUE MEXAY OOIIe KOHCTAHTOW HECTOUKOCTH M KOHCTAaHTaMH,
XapaKTEePU3YIOLUIUMHU OTAENbHbBIE CTaJANH MPOLECca AUCCOLMUALIMN KOMIUIEKCHOTO HOHA?



22.

23.

24.

25.

Tema:

10.

11.
12.

13.

14.

15.

Kakoe BimusiHuE OKa3bIBaeT KOMILUIEKCOOOpA30BaTEIb HA CBSA3H B KOOPIUHUPOBAHHBIX
okoJo Hero Mosiekyinax Hp,O i NH3?

[TpuBenuTe MpUMeEpHI, MOKA3BIBAIONINE BIMSHAE KOOPIUHAIINY HA OKUCIUTEIHHO-
BOCCTaHOBUTEIIbHBIC CBOWCTBA KOMILIEKCOOOPa30BaTeIs.

CocraBbTe KOOpAHHALMOHHBIE (hopmyitbl ciaeayromux coeaunennii: 2NH4CI-PtCly,
K>C504 -CuC,04, 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
pactBop BToporo uzomepa - pH = 13,3 nipu 25°C. Ilo pe3ynbTaTtam OInbiTa COCTaBbTE
KOpJIMHAIIMOHHBIE POPMYIIBI 000UX U30MEPOB.

«Hagana xuMu4YecKkoi TEPMOAUNHAMHUKHN>

Ha kakyto BenmuuuHy OTJIMYAETCs] U3MEHEHHUE SHTAIBIIUN OT U3MEHEHHUS BHYTPEHHEH
sHepruu cucreMbl? B kakux cnydasx AH=AU u Qv=Qp?

3aBHUCUT JIM U3MEHEHHE SHTAIIBIIUU CUCTEMBI OT TeMIIepaTyphl?

Kakue cucreMbl Ha3bIBalOT KOHACHCHPOBaHHBIMU? [louemy A1 HUX OOBIYHO OMYCKaIOT
OorpaHHYMBaroNIne yciaoBus V=CONst u p=const?

Kakoii 3aK0H sIBIIsSIeTCS OCHOBHBIM 3aKOHOM TepMoxuMuu? Jlaite ero popmMyaupoBKy.
[Tepeuncnure ciencTBUs, BBITEKAONIME U3 3akoHa ['ecca. J[Jig Kakux onpeneneHnii OH|
WCIIOJIB3YIOTCSI B TEPMOXHUMHYECKUX pacueTax?

Cornacno npuniuny beptio (1867) xumudeckue peakiiuu caMopou3BOJIBHO MTPOTE-
KarOT B CTOPOHY BBIJICJICHUS TEIJIOTHI, T.€. B CTOPOHY YMEHBIIICHUS SHTAJIBIIUH. SIBsieTCs
JIM 3TO MPABUJIO OOILIUM UM OTPAHUYEHHBIM?

Kakoii pyHKIIMEH COCTOSIHUS XapaKTepru3yeTcsl TeHIESHIUS CUCTEMBI K IOCTHKEHUIO TaK
Ha3bIBAEMOT'0 BEPOATHOI'O COCTOSIHUS, KOTOPOMY COOTBETCTBYET MaKCUMaJIbHAsI
OecTopsIIOYHOCTh pacipeieIeHHs YaCTHII?

B n3onmpoBaHHO# cUCTEME BCe CaMONPOU3BOJIbHBIE MTPOLIECCH TPOTEKAIOT B CTOPOHY
yBenu4eHus oecrnopsiaka. Kak usmensiercs mpu 3ToM SHTpOIUs?

Kaxk n3mensieTcst SHTPOIHS CUCTEMBI 32 CUET IPSIMOM 1 OOpaTHOW PEaKIMii MPYU CUHTE3€
aMMHuaka?

Kaxk n3mensiercst SJHTPOIHS CUCTEMBI C TIOBBIIIIEHUEM TEMITEPATYPhl, B PEAKIIUSIX CHHTE3a
U Pa3JI0KEeHUsI BEIIECTB?

Kak Bnusier Ha S2HTPOMUIO CUCTEMBI 00pa30BaHUE ra3000pa3HbBIX TPOAYKTOB?

Kak n3mensiercss sHTpOIUs CUCTEMbI TPU UCTIAPEHUH, KOHACHCAIINH, YBETUYECHUN
naBieHus, (ha30BBIX Mepexoaax?

[Toyemy mpu TIaBICHUH BEIIECTBA TEMIIEPATypa OCTACTCS MOCTOSTHHON HECMOTPS Ha TO,
YTO B 3TO BPEMSI TEIJIOTA K CHCTEME IO IBOIUTCS?

Kakumu oyHOBpeMEHHO JEHCTBYIOMMMH (DAKTOpAMH OTIPEACIISIETCS] HAPABJICHHOCTh
XHMHYECKOT0 npornecca?

Kakyto TeHJIeHIIMIO CUCTEMBI BBIPAXKAET: ) SHTANBIIUHHBIN (akTop, 6) SHTPONHUIHBIHI
dakrop? Kakas GyHKIHS COCTOSIHUS CUCTEMBI JaeT KOTHYECTBEHHYIO XapaKTePUCTUKY
OJIHOBPEMEHHOTO BJIHSIHHSI TOTO U JIpyroro ¢akropa? Kakum ypaBHEHHEM 3TO
BBbIpaXKaeTcst?
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17.

18.

19.
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24.

Tema:

Yro HasbIBaroT sHepruei ['m606ca? Kakum odpa3zom uzMeHeHue 310 BeaunuuHbl (AG)
yKa3bIBaET Ha TEPMOIMHAMHUYECKYIO BO3MOKHOCTh HITH HEBO3MOXKHOCTh
CaMONPOM3BOJILHOTO IpoTekanus npouecca? Kakoe 3nauenne AG onpenenser
PaBHOBECHOE COCTOSIHHE CUCTEMbI?

[Tpu kakom cootHomennu AH u TAS: a) cucrema HaxXoIUTCA B paBHOBECHH, 0) Xu-
MUYECKHIl MpoIiecc HApaBiieH B CTOPOHY SK30TEPMUUECKON MITH SHIAOTEPMHUUECKOMN
peakuuu?

UYem 00bsACHAETCS BO3MOKHOCTD SHIOTEPMHUUECKHUX PEAKIIMIA U TOYeMy OHa BO3PACTaET C
YBEJIMYEHUEM TeMIIepaTyphi?

DOHTANBIUHHBIM WIH SHTPOIUHHBIM (aKTOPOM OIpPEeseTCs HAPaBICHNE XUMUYECKUX
peakiuii Ipy OYeHb HU3KUX TeMmIeparypax?

[Touemy npu HU3KUX TEMIIEpaTypax U B KOHJCHCUPOBAHHBIX CUCTEMaX BO3ZMOKHOCTh
IPOTEKaHUsl PEAKINil onpeaensercs B OCHOBHOM ToibKko 3HakoM AH? Cornacyercs nu
3TO ¢ mpuHUUIIOM beptio?

Bo3MokHO 11 caMOpON3BOIbHOE MPOTEKAaHUE MPSMOU PeaKkiuu, €CIU MPHU TOJT0KH -
TenbHOM 3HadeHuu AS: a) AH>0, 6) |JAH|>|TAS|?

CrannmaptHas Teriora oopazoanust NH; u PH3 paBHa coorBerctBeHHO —46,2 1 +5,0
k/[x/mMomnb. Kakoit creyeT cienarh BRIBOJ U3 3TUX JJAHHBIX 00 OTHOCUTEIHLHOW YCTONYH-
Boct Mosiekyn NH; u PH3?

[Tpu cxxuranuu rpadura odpazoBaiics okcun yraepona (IV) maccoit 8,86 r. Berancaure
teroty obpazoBanus CO; u3 anemenToB. TermnoBoit a¢ ekt peakuun AH= -79,2 /] x.
CrangaprHas Temnora oopaszoBanus MgO (k) u CO; () cooTBeTcTBeHHO paBHa — 601,8
u —393,5 xJIxx/monb. Ternota paznoxkenuss MgCO3; na MgO u CO,; AH=+100,7
k/[x/Monb. Mcrionb3yst 3TH 1aHHbIE, HaluTe TeroTy oopazoBanust MgCO; u3
HJIEMEHTOB.

«KnHeTrnka 1 MeXaHM3M XMMHYECKHX pealcum”l»

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

Peaxmust mexy BemectBamMu A u B Beipakaetcs ypaBHeHnem 2A+B=2C. HauanpHas
KOHIIEHTpaIus BemectBa A pasHa 0,3 Mmonb/m, a BemectBa B — 0,5 monb/n. Koncranra
CKOpOCTH peakiuu pasHa 0,8 n°/monb’Mun ", Paccunraiite HaYyaJIbHYI0 CKOPOCTh MPSIMOit
pEeaKIMK U CKOPOCTh MO UCTEUEHUH HEKOTOPOTO BPEMEHH, KOTJ]a KOHLIEHTpaIus

BeniecTBa A ymensiunaercs Ha 0,1 Moub.

Paznoxenne NoO Ha MOBEpPXHOCTH 30JI0Ta MIPU BBICOKUX TEMIIEpaTypax MpoTeKaeT Mo
ypasuenuio: 2N,0=2N,+0, KoHcTanTa CKOpOCTH IaHHOM peakiuy pasHa 5-10™
a/monbsmuH nipu 1173 K. Hauanbnas koruentpamus NoO 3,2 mons/n. Onpenenure
CKOpOCTh PEaKIMy MPH 3aJaHHOH TeMIepaType B Ha4albHBII MOMEHT M B TOT MOMEHT,
Korja paznoxures 25 % NO.

Peakuwmst unet mo ypaBuenuto 2NO+0,=2N0O,. HauanpHble KOHIIEHTPAIIUU pearu-
pyromux Bemect 0putH (M06/11): C(NO)=0,8; C(07) =0,6. Kak u3MEHHUTCS CKOPOCTH



pEaKIMK, €CIM KOHIICHTPALUIO KUCIOPOoaa YBeTHUUTh 10 0,9 MOJIB/JI, a KOHIIEHTPALHIO
oKcuIa as3ora 1o 1,2 Moab/n?

5. Jlokaxkure, 4YTO peakys B3aUMOACHCTBUS MypaBbUHOTO allbJErUa U IepoKcua Bo-
J0pojia ¢ 00pa3oBaHHEM MYPaBbHHOM KHCIOTHI U BOJIBI SIBJISIETCS pEaKIeil BTOPOTO
Nopsi/iKa, €clid yepe3 2 4 mociie Havyasia peakius 3apepuimiachk Ha 50 %, a uepes 2 1 40
MUH KOHIICHTpalus MypaBbHHOHN KHcHIOTHI cTana 0,285 mons/n. McxoaHbie
koHuentpauun HCOH u H,O; ogunakoBs! u paBabl 0,50 Mob/11.

6. PaccumraiiTe KOHCTaHTY CKOPOCTH PEaKIUH IEPBOT0 MOPSIKA, YIUTHIBAS, YTO 32 25 MUH
peakuus npoxoauT Ha 25 %, T. . mpopearupoBaia YeTBEepTasi 4acTh BEIIECTB.

5 -1

7. KoHcTaHTa CKOPOCTH peakIuy MepBoro nopsiaka pasua 2,5-10™ ¢ . Kakoe xomuaecTBo
ocTaHeTcsl HelpopearuposasiuuM uepe3 10 1 nocne Havana peakuuu? HavanbHas
KOHIICHTpaLus paBHa 1 MO/

8. Cxoibko BpeMeHH HE00X0UMO Ui TpoxXoskaeHus Ha 60 % peakiuu BTOPOTo MopsiaKa,
€CJIM MpHU TOH ke Temrieparype 3a 20 muH peakuus npotekaet Ha 30%? HauansHbie
KOHIICHTPALIMU UCXOIHBIX BEIIECTB OAMHAKOBBI M PABHBI 2 MOJIB/JI.

9. KoncTaHTa CKOPOCTH HEKOTOpO# peakuuu nipu 273 u 298 K paBHa cCOOTBETCTBEHHO
10. 1,17 u 6,56 n/monb-MuH. Haitnure TemnepaTypHblii KO3 OUIIMEHT CKOPOCTU PEAKITUH.

11. Bo ckoabKO pa3 yBEIUYUTCSA CKOPOCTh pacTBOpeHus xenes3a B 5 %-noit HC1 npu no-
BBILLICHUH TeMIIepaTyphl Ha 32°, eciu TeMnepaTypHblid KO3QPUIUEHT CKOPOCTH
pacTBOpeHMs paBeH 2,87

12. TIpu 393 K peaxuust 3akaHunBaercs 3a 18 MuH. Uepe3 CKOJIbKO BPEMEHH 3Ta peakius

3akoHuMTCs pu 453 K, ecnu TemnepatypHblid K03 PUIIMEHT CKOPOCTH peaklui paBeH
3?

13. Ompenenute TemnepaTypHbIii KOOQPHUIUEHT CKOPOCTH PEAKLINH, €CIH IPU TOHUKEHUN
TEMIEPATYyphbl, Ha 45° peakuus 3aMeUInIach B 25 pas.

14. KoHCTaHTBI CKOPOCTHU peakIuy rneporo nopsjaka npu 288 u 325 K cooTBeTCTBEHHO
PaBHBI 210 1 0,38 ¢™*. Kakossl TEMIepaTypHbIA KOAPPHUIIMEHT CKOPOCTH ITON peaKIiuu
Y KOHCTAaHTa CKOPOCTH 3TOM peakuuu npu temneparype 303 K?

15. Tlpu HEeKOTOpOU TeMIepaType KOHCTAaHTa PABHOBECHSI TEPMUUYECKON TUCCOLUALINN
N204=2NO,; K=0,26. PaBHoBecnas konnentpanus NO; paBna 0,28 Monb/n. Beraucnure
pPaBHOBECHYIO U TiepBoHavaNbHYI0 KoHIeHTparuu N2O,4. Kakas maccoBast nons B %
3TOTO BEMIECTBA IMPOJIUCCOIMUPOBAIA K MOMEHTY YCTAaHOBJICHUS PABHOBECHS?

16. I1pu cunTe3e pocrena umeer mecto papaoBecue peakuuu Cl,+CO=COCI,. Onpenenure
UCXO/IHBIE KOHIIEHTPAIIUH XJIOpA M OKCHJIA YIIIepo/ia, €CIM PAaBHOBECHBIE KOHLIEHTPAIMU
pasubI (Moais/i): C(Clp) = 2,5; C(CO)=1,8; C(COCI)=3,2.

17. Xumnueckoe paBHoBecue peakiuu COCl,=CO+Cl, ycTaHOBHIOCH ITPH KOHIIEHTPALUSIX
pearupyromnux BeriectB (Moiib/n): C(COCI,)=10; C(CO)=2; C(Cl,)=4. B paBHOBeCHYIO



CUCTEMY J00aBHIIM XJIOp B KoinuecTBe 4 Mouib/1. OnpenennuTe HOBbIE paBHOBECHbBIE
KOHIICHTPAIlUK Pearupyroumx BEMIeCTB MOCIe CMEIICHUSI PAaBHOBECHSI.

18. PaBHOBECHBIC KOHIICHTPALIMH BEIIECTB, YIACTBYIOIIUX B PEAKIIUU

19. CH3COOH+C,;Hs0H=CH3COOC;Hs5+H,0 paBusI (Monb/n): C(kucnotsr) = 0,02;

20. C(cupra) = 0,32; C(adpupa) = 0,08; C(Boas)=0,08. Kakumu ctamu paBHOBECHBIC
KOHIICHTPAIIMH ITOCIIC CMEIICHUSI PABHOBECHS BCIICJICTBHE YBEIMUCHHS KOHIICHTPAIIUU
C,HsOH B 4 paza?

Tema: «PacTrBopbI»

1. Kakue BemecTBa Ha3bIBAIOT AJICKTPOIUTAMU? UeM OTIMYAIOTCA UX BOJHBIE PACTBOPHI OT
pPacTBOPOB HEIINEKTPOIUTOB?

2. Yr0 Ha3BIBAIOT M30TOHUYECKUM K03 dumuerTom i? KakoB ero Gu3HyueCKuii CMBICI U
METO/IbI 3KCIIEPUMEHTAILHOTO omnpenenerusn? Ot kakux (pakTopoB 3aBUCSIT 3HAYCHUS 1?7

3. Kakumu ycinoBusMH OTIpeIeNiIeTCs BO3MOKHOCTD dJIEKTPOITUTHUSCKOHN TUCCOIMAIIAN
BeniecTBa? Kakas BenmunHa XapakTepru3yeT HOHU3HPYIOIIYIO CIIOCOOHOCTh
pactBoputens? [TokaxuTe MexaHU3M pacliaja YacTHUI] pACTBOPEHHOTO BEIIECTBA HA
HOHBI.

4. bypaer nu oqMHAKOBOMU AJIEKTpUYECKasi MPOBOJIUMOCTH BOJHBIX U CIIUPTOBBIX PACTBOPOB
OJIHOTO U TOTO K€ BELIECTBA IPU OJTHON U TOM ke KoHLeHTpauuu? OO0bscHUTE.

5. Kakue BennunHbBI SABISIOTCS KOJIMYECTBEHHON XapaKTEPUCTUKOMN MpoIiecca IIeKTPOIn-
TUYeCKOU aucconmanuu? Jlaiire ux onpeneneHus. Kakyro U3 HUX ¥ moyeMy Ha3bIBAIOT
MTOCTOSTHHOM BEJTMYUHOM?

6. Ha kakue rpymibl YCIOBHO ACISAT JIEKTPOJUTHI TI0 BETUYHHE CTETICHH UX JIUCCOIHAIIH?
IIpuBenuTe npuMEpPHI IPEACTABUTENIECH ITUX TPYIIL.

7. Kak 1 mouyeMy BIHsET Ha CTENEHb AUCCOIUAINH cIa00T0 2EKTPOITUTA BBEICHHE B €T0
pacTBOp OJHOMMEHHOTO HOHA U pa30aBieHue pacTBopa?

8. Ilouemy KOHCTaHTa IAEKTPOIUTHUECKOMN THUCCONMALINU sBIIsieTCs Oosee y1oOHOI Xa-
PaKTEPUCTUKOMN DIIEKTPOIUTA 110 CPABHEHHUIO CO CTEMEHBIO JUCCOIUAIITH?

9. Kak BimsieT Ha paCTBOPUMOCTD BEIIIECTBA BBEACHHUE B €r0 HACBIIIICHHBIN pacTBOP OJI-
HOMMEHHOTO MOHa?

10. B xakux ciryqasx MpOUCXOJHUT PACTBOPCHHE OCAJIKOB ¢ 00pa30BaHHUEM KOMILIEKCHBIX
COeTUHEHNN?

11. BeimazeT i 0caIoK MpH CIMBaHUK HachIeHHBIX pacTBopoB: SrCl, u CaSOy; CaCl, u
SrS04?

12. B xakoii mocne10BaTeIbHOCTH IOJDKHBI BRITIAAATh OCAIKH, €CJIH K pacTBOpam, Co-
JepIKaIuM HOHBL: 1) Ca2+, Ba2+, Sr**u 2) CI', I', Br', mocreneHHO nMpuOaBiIsTh: K
nepomy pactBop Na;SOa, a ko Bropomy pactBop AgNO3?

13. Kakas u3 1ByX coJieii 00JbIlie pacTBOpHMa U BO ckoJibko pa3: CaSO, wim BaSO,4, BaCO3
501071 SFCO3, Pb|2 501071 PbClz')

14. Ocranercs 1 npo3pavyHbiM GuiabTpar us-moj ocaaka PbCly, eciiu k Hemy 106aBUTH
pacTBOp MOUA KAJIHs?

15. B HaceimieHHoM pactBope Pbl, koHIeHTparus noauy HoHoOB paBHa 1,3 10" mons/m.
Haitgure KOHIIEHTpALKUIO HOHOB Pb?* B sTOM pactBope.



16. B Haceimennom pactsope Mgs(PO4),2 06bemMom 10 11 coepKUTCs COIb MacCoi 3 T.
BerurcnuTe ee pacTBOPUMOCTD U HAMIUTE MOJISIPHBIE KOHIICHTPAIMH KaKJI0TO HOHA B
3TOM pacTBOpE.

17. Yem ompenensieTcs CTeNeHb CMEIEHUsT PABHOBECHUS JUCCOIIUAIINH BOJIBI ITPH PACTBO-
PEHUU B HEW COJIM, CIIOCOOHON K TUAPOIU3Y?

18. Becerna i1 HEHTpaIbHOCTh PACTBOPA COJIM YKA3bIBAET HA OTCYTCTBUE TUApOIH3a?
Oo6mbscuure.

19. i pacTBOpOB Kakux cosied pH nMeer Takoe e 3HaueHue, Kak s Boasl? [TokaxkuTe
sto Ha mpuMepe NaCl u CH;COONHy,.

20. Kakue u3 cosneil He MOABEepraroTcs TUAPOIU3Y, U €CIIH MOJIBEPraroTCs, TO 0 KaKOMY
THUITY: K,S0,4, Na,Se, BaS, RbNOg, ZnCh, KzSOg, KC'Og, HCOOK, NaClO4, KBrO?

21. JInst kako# conmu pH pactBopa Oynet umets Oomnbiee 3HaueHre: NaNO3 nm NaNOs,
CH3COOK i CH3COONH,, KCIO mmu KCIO3?

22. JlaiiTe CpaBHUTEIHHYIO XapaKTEPUCTUKY CYNb(aToB, CyIb(GUTOB U CyIb(HUIOB IIIe-
JIOYHBIX METAJUIOB MO UX CIIOCOOHOCTH K THAPOIIHU3Y.

23. Kakue 1Be paBHOBECHBIE CUCTEMBI B PACTBOPaX KHUCIBIX COJIEH OMPENeNstoT IS HUX
3nauenune pH? Yto sBnsercs npuynHON menouHo cpensl s pactBopoB NaHCO;3 u
kucioit st pacteopoB NaHSO3?

24. JInst KaKuX COJICH TUIPOITH3 MPOXOAUT CTYMEeHIMU? UeM onpeensieTcss X YHCIIo U KaK
U3MEHSETCS UHTEHCUBHOCTD THAPOJIH3a OT MEPBOI CTYNEHH K MOCIEIHEN?

25. TTouemy ManuHOBast OKpacka (eHoJIPTaTeHHa B paCTBOPE alleTaTa HaTPHs CTAHOBUTCS
0oJiee HIHTEHCUBHOM MPU HarPEBaHUU PACTBOPA U CHOBA OJIETHEET MPH €ro OXJIaKICHUH?

26. O0bscHUTE TPUYNHY U3MEHEHUS CTETNICHH THAPOIIN3a CONIeH pU HArpeBaHUU UX pac-
TBOPOB, OCHOBBIBASICh Ha 3aBUCIMOCTH JIUCCOIMAIINY BOABI OT TEMIEPATYPHI.

27.Yto Ha3bIBAIOT KOHCTAHTOM TUapon3a Ke. 3aBUCHUT JIM 3Ta BEIMYUHA OT: PUPOJIBI COJIH,
KOHIIEHTPAIlUU pacTBOpa, TemrepaTypsl? Uem onpezensercs: O0ibllee WK MEHbIIee
3HaueHue Ke 11 pa3inuyuHbIX coeit?

Tema: «OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PC€AKIHUHU U IJICKTPOXHMHUYECCKHUE MMPOLECCHD»

1. Tlokaxwure YCJIOBHOCTb TCPMUHOB «IIPUHUMACT» U «KOTHACT> DJICKTPOHBI IIPU OIIPCIAC-
JICHUHN CI)YHKI_II/Iﬁ OKHCIHUTCIIA 1 BOCCTAHOBUTCIIA. Hoquy TaKasa yYCIIOBHOCTb BO3MO>KHA?

2. Yto Ha3BIBAIOT COHpﬂ)KeHHOﬁ OKHCIIMTEIIbHO-BOCCTAHOBUTEIILHOM napoﬁ " CKOJBKO HUX
JOJIKHO Y4aCTBOBATh B OKHCIUTEIbHO-BOCCTAaHOBUTEILHOM pCaKI_[I/II/I? qCMy
COOTBCTCTBYCT KaxKaasl U3 HUX?

3. UTo Ha3BIBAIOT OKUCIUTEILHO-BOCCTAHOBUTEIHHBIMHU KOB(I)(I)I/ILII/IeHTaMI/I? Kakue MCTO/bI
CYIICCTBYIOT JIA UX OHpC,Z[CJ'ICHI/I}I? ITokaxkute CYIITHOCTb KaXKI0TO U 06T>SICHI/ITC, B
KaKuXx ClIydasaX U No4YeMy OJUWH U3 HUX NPCANOUTUTCIIBHCE APYTroro.

4. MEHSI0TCS UM OCTAI0TCS OCTOSIHHBIMU 3aps/l M aTOMHBINA COCTaB HOHOB, Y4aCTBYIOIIUX
B OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuusax? Bo3MoKHO M MpeBpaleHre mpocToro
MOHA B OKCOAaHMOH WJIM 00paTHBIN mporecc?

5. Ecnu kucnorta, B3sTas B U30bITKE, yYaCTBYET B PEAKIIMU KaK OKHUCIUTENb UM BOCCTa-
HOBUTEJIb, TO COBIAAACT JIU JUIS Hee KOA((UIIMEHT B MOJICKYJIIPHOM ypaBHEHUHU
PEaKIMU C OKUCIUTEIbHO-BOCCTAaHOBUTEIbHBIM? Paz0bepute 3TH ciiydan Ha mpUMepax



10.

11.

12.

13.

14.

15.

B3aUMOJICHCTBUS: MEIU C pa30aBICHHON a30THOW KHCIIOTOM, COISTHOM KUCIIOTHI C
I[I/IXpOMaTOM KaJiusl.

OOBsicCHUTE IPUYHUHY PE3KOTO Pa3INYMsI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX CBOMCTB
nByx metayuios 1 rpymnmnsl [IC, Haxondmmxcs B 5-M nepuoJe.

Hanummre ypaBHeHus: noaypeakuuii 1 HOHHO-MOJICKYJISPHbIE YpaBHEHUS, KOTOPBIMU
MOTYT OBITh BBIPaXKEHBI TPOLIECCHI OKUCIICHUS U BOCCTAHOBJICHUS B BOJHBIX pacTBOpax,
UIYIIUX 10 CIEAYIOIINM CXeMaM:

KC10 + KJ + H,SOs—
KBiOs+ HC1 — BiCls+
KC103+ KNO,; —»KC1 + ...
KCIO + KJ + H,O0— KCI +

IToxaxkute BIUSIHUE Cpeabl Ha MMPOTCKAHHUEC OKHUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ
Ha OpUMEpPE NU3MCHCHUA OKHCIIUTEILHON €MKOCTH [nepmMaHraHar - MoHa.

KakuMu KUCIIOTaMU MOXHO TIOJIB30BATHCS ISl CO3/IaHUS CPEJIbI IIPH MPOBEICHUN
Red-Ox peakmuii? [Touemy ¢ 3TOM 1E/IbIO TIPUMEHSIFOT OOBIYHO Pa30aBICHHYIO CEPHYIO
KHUCIIOTY?

CriocoOCTByeT JIM KUCIIasi Cpejia: a) OKUCIICHUIO KATHOHOB JI0 OKCOAHHOHOB; 0) OKHC-
JUTETHLHOMY JEHCTBUIO OKCOAHHOHOB?

Dnekmpoonvle nOMERYUANbL U HANPAGIEHUE OKUCTUMETbHO-60CCHMAHOSUM ENbHBIX
peaxuyuil

Kakue okucnuTenbHO-BOCCTAHOBUTEIbHBIE CUCTEMBI HA3bIBAIOT I€TEPO- U TOMOT€H-
HeIMU? UTO SBIIsIETCS IPUUMHON BOSHUKHOBEHHS CKayKa MOTEHIIMAJa B CUCTEMaX
nepBoro Tuna? Y aeTcs M dKCIEPUMEHTAIbHO OMPEAETUTh €ro a0COMOTHOE 3HAUCHUE,
OTHOCHTEJIbHOE 3HaueHue?

UeM 10KHBI OTJIMYATHCA IPYT OT APYra JABE OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
CUCTEMBI JJIsl TOTO, YTOOBI UX MOKHO OBLIO UCTIOIB30BaTh MPU COCTABICHUH
rajJibBAaHUYECKOr0 diieMeHTa?

Kakyro napopmanuio coaep uT dIeKTPOXUMHUSCKUN Psi/i CTAHAAPTHBIX dJEKTPOIHBIX
MOTEHIINAJIOB O CpaBHUTENbHOU aKTUBHOCTH BD 1 O metamnon? [loueMy oH gaeT BO3-
MO>HOCTB O11eHUTh DJ[C raqpBaHHYECKUX JIEMEHTOB, COCTABIICHHBIX M3 JIFOOBIX Tap
METaJLIOB?

[Toyemy BOIOPOIHBIN STEKTPOJI B MMApe ¢ MEAHBIM MOTYIJIEMEHTOM SIBIISIETCS aHOJIOM, a B
rnape ¢ HUHKOM - KaTo1oM?

N3 yetpipex metamnoB Ag, Cu, AU u Sn BeIOepHTE T Mapbl, KOTOPHIE JAIOT HaK-
MeHbIIYI0 U HanOobiyo J/[C cocTaBIeHHOTO W3 HUX TaIbBAHUYECKOTO AJIEMEHTA.



16. 1o xakoii popmysie MOKHO HAUTH JEKTPOTHBIN OTSHITMA METaJlIa MPH JTFOOBIX
TEMIIepaType U KOHIEHTPAIUK PACTBOPA €T0 COJIH, €CIIU JJIsl HETO U3BECTHO 3HAUCHHE
¢°? Ilpu xakux yciaoBusix ¢=¢°?

17. Kakue n3MeHeHus: KOHIEHTpalUil pacTBOPOB COJIEH HA JIEKTPOAE-OKUCIUTENE U
AIIEKTPO/I€-BOCCTAHOBUTEIIE IPUBOJAT K YBEIMUEHUIO U YMEHbIIeHH0 DJ{C?

18. Tloyemy B kadecTBe OKHCIUTENs Henonb3yercs xpom \WI\ B cocrase nona Cr,072, a He B
2-
cocraBe nona CrO,~, u mouemy okucienue xpoma M\ 1o xpoma \VI\ nmpoBourcs B 1e-
JouHOM cpene?

Inekmpoaus. Koppozua memannos

19. Kakue 31eKTpOXUMHUYECKUE MPOIIECCHl MPOTEKAIOT HA ANEKTPOAAX MPHU AIIEKTPOIIU3E
pacmiaBoB anekTponuToB? [IpuBenute npumepsl.

20. N3 xakux MpOIIECCOB cllaraeTcsi o0Ias peakiusi SJIEKTPOXUMUICCKOTO Pa3I0KESHUS
BelecTna’?

21. YeMm oTauuaercs QJICKTPOJIU3 BOJAHBIX PACTBOPOB JJICKTPOJIMTOB OT 3JICKTPOJIM3a UX
paCHHaBOB? Kaxwue nonsl u MOJICKYIJIbI, HAXOOAMUCCA B BOAHBIX PACTBOPAX coJiei MOT'YT
BOCCTaHABJIMBATHCA HAa KaTOAC U OKUCJIATHCA Ha aHOI[C? Hanumure YpaBHCHU
COOTBCTCTBYIOIHUX peaKI.[PIfI.

22. HpI/I KaKnX yCJIIOBUAX U U3 KaKHUX COJ'ICfI, BO3MOJXHO, ITOJYUUTH C TIOMOIIBIO 3JICKTPOJIN3a
OIHOBPCMCHHO HICJIOYb U KI/ICJ'IOTY?

23. Jlaiite popmynrpoBky 3akoHOB Papasies U UX MaTeMaTHYeCKUe BbIpaxeHus. Uto Ha-
3pIBatoT yuciioMm Papazes F? Uemy paBHa 3Ta BeTMYMHA B KYJIOHAX U amIiep-yacax?

24. Becerna 1y Macca BBIJICIUBIIETOCS Ha DIIEKTPO/IE BEIIECTBA COOTBETCTBYET KOIUYECTBY
MPOLLIEIIETO Yepe3 dIEKTPOJIUT dIeKTpudecTBa? SIBISIETCS JIM 3TO HAPYIIEHUEM 3aKOHOB
dapanes? YTo Ha3bIBAIOT BHIXOIO0M 110 TOKY \BT\?

25. ITpu snextponuse pactBopoB AGNO3, CuSO4, BiCls, Haxomsmuxcst B mociea0BaTeIbHO
COEMHEHHBIX JJIEKTPOJIM3epax, BhIICINIOCH 5,41 cepedpa. Haiinure maccy
BBIJICJIUBLIMXCS TIPH TOM MEJIU ¥ BUCMYTA.

26. OIMHAKOBO JIM OTHOLIEHHE K KOPPO3UU TEXHUUYECKOTO U XUMHUYECKH YUCTOTO MeTaia?
YeM BbI3bIBaCTCSA KOPPO3Us OOBIYHON cTamun?

27. CoBmagaet Jiv CpaBHUTEIIbHAS OIICHKA CIIOCOOHOCTH K KOPPO3HH XKelle3a U TFOMUHUS TI0
3HAUEHUIO UX CTAHAAPTHBIX DJIEKTPOTHBIX TOTEHIMAIOB U 1O UX MOBEICHUIO B KOHTAKTE
¢ BOJOit?

28. Kakue cymecTBYIOT CIIOCOOBI 3aIIMTHI METAIOB OT Koppo3uu? KpaTtko u3noxure
CYIITHOCTb KaXXAO0T'O U3 HUX.

Ilpumepnulit Komnaekm 3a0anHuil 0711 KOHMPOALHBLIX PAOOM NO OUCUUNIUHE



«Inemenmapnulii Kypc Xumuu»

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

cOeIMHEeHUIN»
Bapuant Nel
1. Omnpepenute SKBUBAICHTHI 3JIEMEHTOB B UX okcuaax: Rb,O, MgO, Cr,03, SOs.
2. It HekoToporo Metaiia coeauusercs ¢ 8,89r 6poma u ¢ 1,78r ceprl. Haiinure xBHBa-

JICHTHBIE Macchl OpoMa U Me, 3Hasl, YTO IKBUBAJICHTHAsI Macca cepbl 16,0r/MOIb.

3. Hanwumire ypaBHEHHS peakinii, COOTBETCTBYIOIIMX CISAYIOIIEH cxeme:
SiO,+C Ca HCI 02 Ca3(P0O4)2
Cas(PO4), 1200°C A~ ¢°C B c D E
4, Hanummure rpaduueckue ¢popmynsl coenuHeHui U naite ux Hazanusa: HyOz, SnOy,

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

5. Kakoii 06beM kuciopoa cieayer 100aBUTh K 1M Bo3ayxa (21% O3), utoObI copepxa-
HHE B HEM KHCJIOPO/1a MTOBBICKIIOCH 110 25%.

6. Omnpenenurte GopMyiTy OJHOTO U3 KPUCTAIJIOTHIPATOB Cylb(haTa HaTpus, €CIHM €ro Macca
IpY TOJTHOM 00€3BOXKMBAHUN YMEHbIIMIAch Ha 47%.

7. Hanummte hopmyIisl cosield, COOTBETCTBYIOIIUX CIICTYIOLIMM JBOHHBIM okcuaaMm: PbyOs
u Pb304. HazoBure ux.

Bapuant Ne2
1. Omnpenenute SKBUBAICHTHBIC MacChl coeaunenuit: Fe;03, KH,PO4, Cr(OH)3, H,SiOs.
2. Omnpenenute Maccy cepbl, 00pa3yroIIeics MPU B3aUMOICHCTBHH CEPOBOJIOPOIa KOIHYE-

cTBOM BemecTBa dkBuBajienTa 0,01moib ¢ n30pITKOM KoHIeHTprpoBaHHOH HNO;
3. Hanummre ypaBHEeHUs peakiifii, COOTBETCTBYIOIIMX CIEIYIOLIEH CXEME:
Fe2(804)3 —p Xy —P FeCl, —p X5 — P F6304 <—X3 —b> F62(804)3

4. CoctaBbTe QopMmysbl (3MIHpUYEcKUe rpagruecKkre) BCeX BOZMOXKHBIX cosiel 00pa3o-
BAaHHBIX THJIPOKCUIOM MAarHUs U XpPOMOBOM KHCIOTOM. JlaiiTe HA3BaHMS COJISIM.

5. K 50m1 cmecu B 2-x okcugax yraeposa godasmim 100Mi1 kuciopoaa U mogoxrin. B
pe3ynbTaTe peakiuu oot 00beM razoB ymeHsImics Ha 10%. Bee 00beMbl Ta30B U3MEPSUTHCH
P OJMHAKOBBIX YCIOBUSAX. OnpenenuTe 00beMHBIN COCTaB HCXOIHBIN CMECH.

6. [Tpu Tepmudeckom pasnoxeHuu okcuaa mapranna (IV), B3sitoro maccoit 0,435r, Beize-
JIUJICSL KUCTIOPO M 00pa3oBasics Ipyroi okcua maprania maccoit 0,382r. KakoBa ¢opmyna
ATOro okcuaa?



7. Uto Ha3bIBAIOT SKBHBAJIECHTOM BemiecTBa? [Ipr KakoMm yCIIOBUM SKBUBAJICHT UACHTUYEH
caMOM JacTHUIlE BellecTBa?

Tema: «Ctpoenue atoma. [lepnoanyeckuii 3aK0H ¥ ePUOIUYECKAS] CHCTEMA XUMM--
yeckux j1eMeHToB [I.1. MeHnaeneeBa»

BapuanT Nel
1. UTo Ha3bIBAIOT MPUHIIUIIOM HEONPEAECIEHHOCTH U COOTHOIIIEHUEM HEONpeAeIEHHOCTH.
2. s ckonbkux AO cymma N+1=8? EcTb 11 Takue opOUTAIH Y 3JIEMEHTOB NIEPUOIUIECKOM

CHCTEeMbI? ATOMBI, KAKHX 3JICMEHTOB UMEIOT HanOOJIbIIee 3HAYUCHHE CyMMBI N+]?
-2
3. Harmimre snextponHo-rpadudeckue Gopmysr: Cr, Cl+°, Te?, Tb.

4. Hanummure snekTpoHHbIe GOpMYIIBI €11e HEOTKPBITHIX 1eMeHToB Nel108, Nel13 u yka-
KUTE, KAKOE MECTO OHM 3aiIMyT B IEPUOJANYECKOI cucTeMe.

5. CKOpOCTh ABMIKEHUS JICKTPOHA 10 TIEPBOM OOpOBCKOiI opouTe paBHa 2187 km/c. Ecin
MOTPEIIHOCTH B ONPEIEIIEHUN CKOPOCTH paBHA | KM/C, TO KaKoii Oy/eT MpH 3TOM MOTPEITHOCTH B
ornpezeneHuu KoopauHatel? CpaBHUTE €€ CO 3HaUEHUEM pajinyca OpOUTHI.

6. ITosicauTe I[MPUYUHY pas3jiniuAa B BEJIMUWHAX HOHHBIX PaaAuyCOB JJIS1 U303JICKTPOHHBIX

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

7. OOBsicHUTE 0c000 HU3KYIO YCTOWYMBOCTH COETMHEHUN P-3JIEMEHTOB 6-TIeproJia B BbIC-
mreit C.O.

Bapuant Ne2
1. [IpyMeHMMO 1M TOHATHE TPAEKTOPUH IBHKEHUS K MUKpouyacTuiam? Yem 3To onpenens-

€TCs U KaKoe IOHATHE €T0 3aMCHSET?

2. VYKaxxute 3HaUCHUE KBAHTOBBIX YHUCEI JJISI BHEIIHUX AJIEKTPOHOB B aTOMaXx 3JIEMEHTOB C
NopsiAKOBBIM HOMepoMm 11, 14, 20, 23, 33.

3. Hanurmre snextponHo-rpaduyeckue Gopmysnsr: Pd, Zr? 52,

4. Ha ocHoBaHUM y4eHUs O CTPOEHUU aTOMa OOBSCHUTE, TOYEMY SHEPTeTUUECKUH S-
MOJlyPOBEHB BKJIIOYAET OJIHY OPOUTAJIb, P-TIOAYPOBEHbB - TpH, d-10ypOBEHb - TSATH U T-
ITOAYPOBEHB - CEMb. Y KQKUTE MAX YUCIIO AIEKTPOHOB HA ITUX MOTYPOBHSX.

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

6. DHeprusi MOHU3AIUU MTPU TIOCIISIOBATEIFHOM OTPBIBE 3JIEKTPOHA OT aroMoB M(Q cocTas-
nsiet: E1=733, Eo=1447 u E3=7718 xJI)/Moib. UeMm 00BICHUTE pe3koe Bo3pacTanue Ez?

7. Kakyro cTpykTypy n0KeH UMeTh BOCbMOM nepuo1? [TIoBTOpSIET Jin OH MOJTHOCTHIO
ceapMoii nepuoa?

Tema: «XumMnueckasi CBA3b»



BapuanT Nel

1. Yem 00bACHUTH HEBO3MOKHOCTH 00pazoBanus 100% HOHHOI CBS3U U YeMy IPUMEPHO
paBHa J10J11 KOBaJICHTHOCTH B Har0oJiee HOHHBIX OMHAPHBIX COSUHEHUSIX ?

2. Y cTaHOBHTE IPOCTPAHCTBEHHYIO CTPYKTYPY CICAYIOIIMX MOJICKYJI U HOHOB, OIIPEICIIHB
opOuTa M MeHTpaIbHOTO aToma U ux Ttur ruopuausanuu: NF3, NO;', PHs, PO43‘.

3. Kak 10/mKHBI MEHSATHCS 3HaY€HHE MOMEHTOB IUIIOJIeH MoJieky B psaay: a) CIF-BrF-1F; 6)
NH3-PH3-AsH3?

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

5. Tnn. ans NaF=997°C, MgF,=1398°C, AlF3;=1040°C, SiF4=-90°C, PF5=-94°C, SF¢=-56°C.
OOBSICHUTH HAOTIOTAEMYTO 3aBUCHMOCTE. O0BsACHUTH pe3koe pasnuune Trut. AlF; u SiFy
CUMTas, YTO MOJSPHOCTH CBSI3U paBHOMEpHO yMeHbinaeTcst oT NaF k SF.

6. Yem 00BICHUTH 3HAYUTEIILHO 00stee BeICOKHME Tir. 1 TK. BOIBI M IJIABUKOBOW KHUCIIOTEI
110 CPAaBHEHUIO C TEMU, KOTOPBIE IOJKHBI COOTBETCTBOBATh UX MOJISIPHBIM Maccam?

7. DNEKTPUUECKUN MOMEHT JUIIONS MOJICKYIbl HyS paBeH

0,31-10%°Ka-m, a H,Se-0,08-02°Krm. Omnpenenure, Kak OTHOCATCS JUTMHBI TUTIONEH 00enx
MOJICKYL.

Bapuant Ne2

1. [Touemy npu HATMYUU OAHOM CBA3M MEXJly aTOMaMH OHa MOKET OBITh TOJIBKO O-
cBs3bto? Ilpu Kakux ycnoBusix oOpazyercs m- ¥ 0-CBsA3U?

2. CkoJbKo cBsi3eii y aroma cepbl B Moiiekyiie SO2Cl,, y yriiepona B monekyne COCly; kak
3TO corjlacyeTcs ¢ TUIIOM rHOpHuau3anumn?

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

4, Kaxk n3mensiercs mossipusyroiiee 1eiCTBHE HOHOB S-3JIEMEHTOB BTOPOH Tpytiibl o M(
Ba 1 moueMy 3TO MPUBOAMT K MOBBIIIEHUIO TEPMUUECKON YCTOWYHUBOCTH WX KapOOHATOB B TOM
’)K€ IOCJIEeJ0BAaTEILHOCTH?

5. Tx. HF=293K, HCI=188K, HBr=206K, HI=238K. O0bsicHiTE MPUUNHBI H3MECHEHHUS ITOM
BEJIMYMHEI.

6. Kakoe coennnenune 6omee repmuuecku yeroiunBo? PhCO3 wmun CaCOg; PbCly nm
PbBr4.
7. Paccunraiite a¢pextuBHbIN paanyc noHa Na B kpucramie NaF, eciu koHcTaHTa pemier-

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



Tema: «Havana xumuuyeckoi TepmoauHaMuki. KuHeTHKka U MEXaHU3M XHUMHYECKHX
peakuuin»

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

CKOJIBKO OHCPIYU BBIACIINIIOCH IIPH PA3JIOKCHUN HeKOTOpOfI nopuuu Jjuxpomara aMmo-
HUs, €CJIM MacCa TBEPAOIro OCTaTKa Ha 10r MeHBIIIE MaCChI HCXOAHOTI'O BEUICCTBA.

2. Ouranbnust oopazoBanus HyO,(T) U3 nmpocThix BemiecTB paBHa - 136,1 k/[x/Monb, 3H-
TaJbIUS TUCCOIHAIIMHU Ta3000pa3HbIX BOJIOPOIa U KUCIOPOa COOTBETCTBEHHO paBHbI 432, 490
k/[x/Monb. Berauciure suepruro csizu O-H B mepokcue Boaopoia, MPUHSB dHEPTHio CBsizH O-
O paBHnoii - 138,07 xI>x/MOb.

3. Omnpenemure AH98 1 AU cuctemsr: 4NH3(r) + 302(r) = 2N2(r) + 6H,0(Kk)

4. [Ipu Tremneparype 100°C ckopocTh 01HOM peakuuu B 2 pa3a 60JbIlIe CKOPOCTH BTOPOH.
TemmeparypHbiii K03()(PUIIMEHT CKOPOCTH MIEPBOI PEaKLIUU paBeH - 2, BTopou - 4. [Ipu kakoit
TEMIIEPATYPE CKOPOCTH 00EUX PEAKIMil BBIpaBHUBAIOTCS?

5. Kak n3meHuTCs naBieHne B CUCTEME IepBoHavaibHO coaepkamieir HBr u Oy, ecnu k mo-
MeHTy HacTyruieHus: pasHoBecus: 4HBr(T) + Oy(1) = 2H20(r) + 2Bry(r)  mpopearuposaiio 10%
HCXOHOT'O KOJIMYECTBA KUCIOPOa, a paBHOBECHbIE KoHLeHTpauuu [HBIr]=0,6 momns/m;
[0,]=0,36 momab/n?

6. Bo ckonbko pa3 cienyeT yBeIMUUTh KOHIIEHTPALUIO BelecTBa By B cucreme:
2A;( 1) + Ba(r) = 2A,B(1)

YroObl MpU yMEHBIIEHUU KOHIEHTpalUY BemecTBa Ay B 4 pa3a CKOpOCTh IPSIMOM peak-
LIUY HE U3MEHUJIACH?

7. Jlia HekoTopoit peakuuu AG°>0. Kakue 13 npuBeIeHHBIX YTBEP)KIEHUHN NPABUIIbHBI:

a) K >1; 0) k<l; B) B paBHOBECHOI cMecH NMpeodIIaatoT MPOAYKThl PEaKIuU; T') B
PaBHOBECHOM cMecH NMpeo0I1aaioT UCXOIHbIE BellecTBa?

Bapuant Ne2

1. [Tpu BoccTanoBnennu 80T okcuaa xene3a(3) amroMuaneM Beinenutces 426,3 kJx Tera.
IIpu cropanuu 5,4 T MeTaIUIMYECKOTO AIFOMUHUA BbIaenutces 167,3 x/[x Terua. Ha ocHoBaHnn
ATHX JaHHBIX, UCIIOJIB3Ys 3aKOH ['ecca, BBIYMCINTE SHEepreTnyeckuii a3gppext npu odpazoBanuu 1
MOJIb OKcHa xene3a(3).

2. AH® 6, MgO(x) 1 CO»(r) cooTBeTcTBEeHHO paBHa- 601,8 u -393,5 x/lx/Moinb. Temnora
paznoxxerunss MgCos va MgO u CO, JIH=100,7 x[)/mMoib. Ucrons3ys 3T JaHHBIC, HAWIUTE
teroty oopazoBanus MgCO3 U3 371eMEHTOB.



4, Brraucnuts TemneparypHsiii Ko3QGUITUEHT CKOPOCTH PEaKINH, €CJIM KOHCTaHTa CKOPO-
cru ee pu 100°C cocrasisier 6:107, a mpu 150°C -7,2:107%

5. Jlyst Toro uyToOBI yBeMuuThb B 216 1 256 pa3 ckopocTs peakuuu cuate3a NH3, Bo ckoJib-
KO pa3 HaJl0 OBBICUTH B IIEPBOM cCilydae KoHLeHTpauuto Hp, a Bo Bropom nasnenue? Kak
M3MEHHUTCS CKOPOCTh pEeaklUy IpU yBeJIMYeHUH JaBieHus B10 paz?

6. Cucrema C(rpadur) +CO,(1) = 2CO(r) AH° =172,5 x]JIx

Haxonurcs B paBHOBEeCHH. YKa3aTh: a) Kak U3MeHHTCS conepxkanue CO B cucreme mpu
HoBbIIIeHUH ¥ Tpy Hen3MeHHOM AaBieHnu? C yBenndeHUeM JaBIeHus IpU HeU3MeH-
HOH Temneparype? 0) I3MeHHUTCS 1 K p IPY MOBBIICHHH OOIIETo JaBJICHUS U HEH3-
meHHoM t? [Tpu yBenuuenuu t? Ilpu BBeeHuM B cucteMy kKaraiauzaropa? OTBeT 060CHO-
BaTh.

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

Y CcTaHOBUTH MPH CAEAYIOUINX KOHIEHTpauusx: (A) = 6Mounb/1, (B) = 2mons/m, (C) =
4monsw/n, () = 3monb/n. B paBHOBecHYIO cuctemy A00aBuiu 4 Mob/i BeniectBa B. Boi-
YHUCIIUTh HOBBIC PABHOBECHBIC KOHIICHTPAIIUU BEIICCTB.

Tema: «PacTBOpBI»
Bapuant Nel

1. PactBop conmepxkut 0,1mons CaCl, u 0,1mom6 AICI; B 21 pactBopa. KakoBa momnsipHas
koHentpaius nona Cl” B pacrBope?

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

3. VYka3arb, He IPOU3BO/S BBIUNCICHUN, B KAKOM U3 PaCTBOPOB JIBYX COJIEH paBHOU KOH-
neHTpauuu pH 6omnpiie nian menbie. OTBeT 000CHYHTE UCXO/As U3 3aKOHOMEPHOCTH U3MEHEHUS
KHCIIOTHO-OCHOBHBIX CBOMCTB 2ntekTposuToB: KySe n K, Te; NasPO4 u NagHPO,.

4. Haiinnre crenens ruaponusa cosield n 3HaueHne pH 1 ux pacTBOPOB KOHIIEHTPALUA
0.1moms/i: NH4Br, KCIO, HCOONa.

5. ITPAQ,Cr,07 , ipu 25°C paBHO 2:107. Breimamaer nmu ocanok AgoCr,07 pu cMemBanuu
paBHbIX 00BeMOB 0,051 pactBopoB AGNO3 u K,Cr,07? Ctenenp qucconuauy 3THX
ANEKTPOSIUTOB paBHa 90%.

6. Boruncnouts a u (H+) B 0,3M pacTBOpe yKCYCHON KHCIIOTBI (K=1,8-10"). Kakwue 3HauCHHs
OPUMYT 3TH BEJIMYMHBI 1Tociie fo0aBienus K 11 pactBopa kucnotsl 0,2mons CH3COONa?
Koadpunment akrusroctu nonos f(CH3;COO") =0,7.

7. Cpasuutb pactBopumocts POCl, u Pbly, Be(OH), u Ca(OH),. OtBet 06ocHy#iTEe NCX01s
U3 TOJIIPU3AIMOHHBIX MPEICTABICHHIA.



Bapuant Ne2

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

2. Borunciute pH 0,001H pacTBOpa cepHOIl KUCIIOTHI.

3. VYka3arb, He IPOU3BO/S BBIUNCICHUN, B KAKOM U3 PACTBOPOB [IBYX COJIEH paBHOU KOH-
nentparun pH 6osbine win MeHbine. OTBET 000CHYITE HCXOs U3 3aKOHOMEPHOCTH H3MEHEHHUS
KHCJIOTHO-OCHOBHBIX CBOMCTB 2j1ekTpoautoB: NaHCO3; u Na,ClO3; NaClos 1 NaClO.

4. Kakne BemmuuHBI SBISAIOTCA KOJIUYECTBEHHON XapaKTEPUCTUKON ITPOLECcca MIEKTPOIIHU-
TUYeCKOU aucconuanuu? Jlaiire ux onpenenenue. Kakyroo u3 HuUX v moyemMy Ha3bIBalOT
MOCTOSIHHOW BEJIMYUHOM?

5. Hatigure crenens ruaposmsa NalOs u NalO B pactBopax koHmnentparwu 0,1 mous/n. 13
MOJTyYEHHBIX JAHHBIX CICIIANTE BBIBOJ O CPABHUTEIHHOU CHUIIC KHCIIOT, 00pa30BaBIINX ITH COJIH.
Kn(HIO3)=1.6-10" ; Kn(HIO)=2.3-10".

6. Bremamaer iu BaSO, npu 1o6aBneHnn pacTBopa CEpHOM KUCIOTH 00beMoM 100MiT mpu
koHieHntpaiuu 0,2Moib/11. K pactBopy BaCl, Toro sxe oobemMa, ecitn MoJsipHast KOHIICHTPAIUS
SKBHUBAJIEHTA 3TOT0 pacTBopa paBHa 0,2Moub/11.7 Byner nu 1o0aBIeHHOE KOJIMYECTBO CEPHOU
KHUCTIOTHI 9KBUBAJIEHTHBIM WU H30BITOUYHBIM?

7. Cxonbko Moms NH,Cl crenryer mo6asuts k 11 0,1M pacreopa NH;OH(K=1,8-10") st
TOTO, YTOOBI KOHIIeHTpauus noHoB OH” crana uncnenno pasaa Ka? YciaoBHo nprumem
f(NH,")=1.

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

Bapuant Nel

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

2. Hanummre ypaBHeHus peakiuii u mogoopath KO3(PPHUIIMEHTHI 2JIEKTPOHHO-MOHHBIM Me-
TOJIOM: MnSO4+(NH4)28208+H20—>HMnO4+...; H,0,+CaOCl—

3. CoCTaBHTH B MOJICKYJISPHOIT (popme ypaBHerue peakimm: [Fe(CN)g]*
+H,0,—[Fe(CN)6]*+0,
4. Yemy paBHa MOJISIpHAsi Macca SKBUBAJIICHTA TIEPMaHTaHaTa KaJlus KaK OKHCIIUTENS, €CITU

9TO BEIIECTBO B MPOIIECCE PEaKIIMU BOCCTaHABIMBAETCA: a) 70 cynbdara mapranma (II) 6) no
JMOKCH]Ia MapTaHiia B) 10 MaHranara kanus KoMnQO,?

5. Byner nu paboTarh raJbBaHMYECKHM 3JIEMEHT, COCTOSIIEH U3 BOJAOPOAHBIX 3JIEKTPOJIOB,
norpyxenubix B 1 u 0,11 pacrBopsr KOH npu 25°C, ecnu kaxyias cTenedb qUCCOLMUAINN
pactBopoB KOH cootBercTtBenHO paBHbl 77 1 91%7?



6. I"anpBaHMYEeCKUH DIIEMEHT
(-)2Cr/2Cr3+ | H,S04 | (Ph) 3HA/6H" (+)

00pa3oBaBIICICS IPH KOPPO3UU XPOMa, OTIASTHHOTO CO CBHHIIOM, JIa€T TOK CHUJION OA.
Kaxkast Macca XpoMa OKHCIIUTCS U CKOJIBKO JIUTPOB BOJOPOA BBIICTUTCS 32 55¢C paboThI
3TOro djieMeHTa’?

7. MenaHblii KyTOHOMETP COEAMHEH MOCIEA0BATENbHO C 3JIEKTPOIU3EPOM, B KOTOPOM UJAET
anexTponu3 BogHoro pactBopa AGNO3 Ha yroibHBIX 3JEKTpoJax (1aiTe MOJHYI0 CXeMY
nporeccos, mpoucxoasanmx npu aiekrponnze AGNO3). Ha kaTone B KyTOoHOMETpe BbIIEINUIIOCH
192r menu, a B anekTpoausepe 450r cepedpa. Onpenenute BBIXO/ IO TOKY B 3JIEKTPOIH3EPE.
Kakoii 00beM 3aiiMeT BBIIEIHUBIIUNACS KHCIOPOI, ECIIH 9TOT 00beM u3MepuTh 1ipu 10°C u
nasienun 9730311a?

Bapuant Ne2

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

2. Hanwumre ypaBHeHHs peakiuii v mo1o0path K03 GUIMEHTHI 3JIeKTPOHHO-UOHHBIM Me-
togoM: HySO4+H,S+KMNn0O4—S+...; HNOs+FeS,—

3. CoctaBuTth B MosekysipHoi hopme ypaBHeHue peakuuu: NoHg+l,—No+I.

4, Kakyro mMaccy aimoMuHAS MOKHO OKHCIUTE ¢ momoiisio 0,11 0,250 K,Cr,07 o peakiuu
A|+KzCI’zO7+HzSO4—>A12(SO4)3+Cr2(804)3+K2804+H20.

5. DJIC ranbBannveckoii menu (-)Ag/AgNO; 0,0058  /a=98% | | Ag/x
1/0=85%/AgNO3(+)=0,085B. OmnpeaennuTe KOHICHTPAIINIO JIEKTPOIUTA IPH MTOJIOKUTEITHHOM
ANIEKTPOJE, ecii K03 (PUIIMEHThl aKTUBHOCTH HOHA cepedpa B pacTBopax AGNO; npu
OTPHULATENIEHOM U MOJIOXKUTEIBHOM 351eKTpoae paBHbl 0,945 u 0,750.

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

00pa30BaBLIErOCs MPU KOPPO3UHU ATFOMUHHMSI, KOTOPBI HAXOAUTCS B KOHTAKTe C XPOMOM,
3a ImuH 20c ero paboTsl Ha XpOMOBOM Katoze BoccTtanoBuiioch 0,034 kucnopoaa.

OHpCI[CJ'II/ITC, HACKOJIbKO YMCHBIIWJIACH ITPU 3TOM MacCCa aIFOMUHUCBOTO 3JICKTPOAA U
Y€MYy paBHa CUJia TOKaA, MPOTECKUICTO 110 BHEIITHEH OCIH IraJJIbBAHHYCCKOTO 3JICMCHTA.

7. Uepes cepeOpstHbIi KyJIOHOMETpP MPOMYCKAIN TOK B Te4eHHE 34. AMIIEpMeTp MOKa3bIBall
cuity Toka paBHy0 0,9A. Haiitn % morpenrHocTy, 1aBaeMblii aMIiepMeTpoM, €CITH 3a 3TO BpeMs
B KYJIOHOMETpE Ha KaToe BeIIeTuI0Ch 12,321 cepebdpa.

Tema: «CTpoeHue 1 CBOHCTBA KOMILJIEKCHBIX COEIUHEHUI

Bapuant Nel



1. HasBatb komruiekcubie coequaenus: Ba[Cu(C,04)], [Co(NH3)2(en)(Cl)]ClI,
[PtCI,][AuCly].

2. Harmmcarp ¢popmyisl: a) rerpaiiogonnaar(Lll) naausa”™); 6) xmopua 6poMareTpaaMMu-
HakBaxpoMa(lll); B) TpHaMMHHXJIOPOIUHUTPOKOOAIIBT.

3. MoskHo Ju ocaauth nonsl Ni>+ u3 pactsopa Ko[Ni(CN)4] o6bemom 11 u C=0,1
Mostb/auTp, coaepikariero 0,2 moiab KCN(a=80%), eciu 1006aBUTH 10™*moub cynabbuaa
ammonus? [Ipu Kakol MT KOHIICHTPALIMH CYJIb(UIa AMMOHUS HAYHET BBINMAaTh 0Ca0K?
(IIP(NiS)=2:10"%).

4., OrmpenenuTe THI THOPUIM3ALUH B CICAYIOLUIMX KOMILUICKCAX, a TaK )K€ H300pa3uTe ux
reomerpuueckyto ¢popmyiny: [AuCly] ; [PtCls]” .Uemy paBHBI HX MAarHUTHBIC MOMEHTBI?

5. JI1st ocaXkICHHSI XJIOPU-WOHOB, COCTABJISIFOIINX BHEIIHIOK c(hepy KOMIUIEKCHOTO CO-
enunenus, u3 100ma 0,02m pactBopa coenunenust CrCls-5H,0 motpe6oBanocs 20Mmi

0,2m pactBopa AgNOs. ITo pe3ynbTaTam 3TOT0 OIBITa COCTaBHTE KOOPAUHAIIMOHHYIO POPMYITY
COCIMHEHUS 1 HA30BUTE €T0.

3+
6. C JJMIraHAaMu ¢1a00r0 MU CHJILHOIO o KoMIniekchl Co ABJIIIOTCA CUJIbHBIMH

2 .
OKHCITUTENAMH, a KoMmruiekcsl Co™' MIPOSIBIISIIOT BOCCTAHOBUTENbHBIE CBOMCTBA? Kak 310
o0psacuser TKII?

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

2. Hanwucate ¢popmynsl: a) ammunnentanuanogpeppar(Il) natpus; 6) nuruapokcoreTrpa-
xnoporutatusat (IV) ammonus.

3. K 0,2m NiSO,4 mobasuiu paBHbiii 00beM 2M NH3, BBIUHCITUTD [Ni]2+, €CIIH CUUTATh 4YTO B
pactBope o6pasyercst kommrekcubiit moH [Ni(NHz)s]*+.

4. B xommmekcax [CO(NO2)g]* 1 [Ni(CNS)e]* nuramzas 061a1ai0T CHIBHBIM MONEM.
CoctaBbTe dHEpreTHYecKyto cxemy obpa3zoBanus cBsized (Mmetoq BC) B aTHX KOMIUIEKCax U
YKa)KUTE MAarHUTHBIC CBOWCTBA KOMIUICKCOB.

5. Omnpenennre KOOPAMHAIMOHHOE YHCIIO (X): [Fe”Fx]'(X'Z); [Fe”CIx]'(X'Z).

6 7
6. Kakas anexkrponnas kondurypanus, d” wim d’, naet 6osbinee 3HaueHue Ecyrn s
OKTa’pUUECKUX BHICOKOCITMHOBBIX U HU3KOCITMHOBBIX KOMILIEKCOB?

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

Kpurepun ouieHKH 0TBETA CTY/IE€HTA NPHU BHINIOJHEHUN KOHTPOJIbHOU padoThl



Onenka TpeOoBanus kK 3HAHUAM

OTJINYHO MPUBEJICHbI TIOJIHbIE MPABWIbHBIC PEIICHHUS, OTBETHl T'PAMOTHO
apryMEeHTHPOBAHbI
XOpOIIIO JIOTIYIIIEHbI HE3HAYUTENbHbIE MOTPEIIHOCTH MPH OTBETaX Ha BOIMPOCHI,

apryMmeHranus Oblja He TIOJTHOM

YIOBIIETBOPUTENbHO | B OoTBeTax Ha HEKOTOPHIE BOMPOCH JAOMYIIEHBI TPYObIe OMINOKH, YacTh

BBIBOJIOB HE apryMCHTHPOBAaHA UK apTYMCHTHUPOBAaHA HEIIPABUIIBHO

HEYHAOBJICTBOPUTCIIBHO OtBetrel Ha 50 wu Oomee % BOITPOCOB OI_I_II/I60‘IHBI, OOJILIINHCTBO

BBIBOJIOB HE ApPI'yMEHTUPOBAHbI WM APIYMEHTHUPOBAHbBI HENIPABUIIBHO

Ilpumepnsle sapuanmaol mecmoavix 3a0aHUll

Tema: «OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX COEeMHEHM D)

Bapuant Nel

1.

dopmyna KpuCTAIIOTHAPaTa Cylib(ara HaTPUsl, Macca KOTOPOTo MPH 00e3BOKUBAHUH
yMeHbImiIach Ha 47%

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

KapOonar kanus pearupyeT B pacTBOpE C BellecTBaMU Habopa

1) CO,, SO,, H3PO4  2) CO, KOH, HC1

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

OnHOBpEMEHHO HE MOTYT HaXOAMUTCS B pacTBOpE BelllecTBa Habopa

1)Na,SO4 u HC1 2) NaOH u H,SO4

3) NaClu H,SO,  4) NaOH u K,SO,4

OZ[HOBpCMCHHO B paCTBOPC MOT'YT HAXOJUTCA NOHBI

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

VY CcTaHOBUTH COOTBETCTBHE MCXKIY BCIICCTBOM U CBOMCTBaAMH

1:
2:
3:
4.

a30THasi KUCIIOTa A: B3aMMOJIEICTBHE C COJIIMU MEAH ¢ 00pa30BaHUEM OCajIKa
ruapokcua Hatpus b: B3anmoaelictBre ¢ cosimu Oapusi ¢ 00pa3oBaHUEM OCaaKa
coJisiHas KucioTa B: B3auMoAeHCTBHE C CEPOil MPU HArPEBAHUM

Cynb(aT aTFOMUHUS I': B3auMoelicTBHE C IMHKOM C 00pa30BaHUEM BOJOPOIa




6. KoauuecTBo BO3MOXHBIX cojicit oOpa3oBanHbix H3S04 1 AI(OH)

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

1. Tmapun omHOBaJEHTHOTO MeTayia conepxkuT 12,5% Bomopoaa mo macce.
1) cepebpo  2) Harpwuii 3) nuTuit 4)30110TO

2. Jlmoxcup yriepoaa MOXKET pearupoBaTh ¢ BeleCTBaMH Habopa

1) CaO, (NH,4)>C03; pactBop, HNO3; 2) Na,CO3 pactBop, Mg, C (kokc)
3) KOH, H,SOq, pacTBoOp BaC|2 4) CuS04, NH3, NaOH
3. OmxHOBpEMEHHO HE MOTYT HAaXOJUTCS B paCTBOpE BEIIeCTBAa Habopa
1) BaCl, u NaNO;  2) BaCl, u NaBr
3) Ba(N03)2 u Kl 4) Ba(N03)2 u HySO4

4. Kuciyro cob MOKHO TIOIYYUTh B BOAHOM Cpee P B3aUMOICHCTBHH
1) LiOH u HBr 2)CsOH u P05
3) Mg(0H), u HCOOH 4) AlIOH)3 u N2Os

5. OAHOBpPEMEHHO B PaCTBOPE MOT'YT HAXOJUTCS MOHbI

1) Ba’*, Na*, F, CO%

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

6. YcTaHOBUTBH COOTBETCTBHE MEXKIY BEIIECTBOM M CIIOCOOOM €T0 PAaCIO3HAHMUS

1) 1: yrumekucnslii ra3  A: BO3ropaHHe TICHOIICH JIyYHHBI

2) amMMHaK b: Bo3ropanue ¢ xapakTepHbIM 3ByKOM
3) kucmopon B: nmomyTHeHnE U3BECTKOBOI BOJIBI
4) BoIOpPOI I': n3MeHeHne OKpacKu BIIAXKHON MHIMKATOPHOM OyMakKH

7. YcTaHOBUTH COOTBETCTBHE MCXKAY BCIICCTBOM U CBOMCTBAMM:

1) a3orHas KucioTa A: B3aMMOJIEHICTBHE C COMSIMH MeIU ¢ 00pa30BaHUEM
ocaska

2) TUAPOKCHUJ HaTpus b: B3aumMojeicTBHe ¢ CoMsiMU Oapus ¢ 00pa3oBaHUEM
ocajka

3) consiHas KHCIO0Ta B: B3aumozeiicTBue ¢ cepoil Ipu HarpeBaHUU

4) cynbtat amoMuHus [ : B3auMOJIEiiCTBUE C IMHKOM C 00pa3oBaHUEM BOJIOPOAA

8. B pesynbTare clieAyIONIMX MPEBPALLICHUI

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

Ca3(PO4)2 X1 X5 X3 X4
Xs
o0pasyeTcs KOHEUHBIN TPOIYKT X5




1) Ca(HPO4)2 2) CaHPO, 3) CaHPO4*2H,0 4) Ca,P,04

Tema: «CTpOCHI/Ie aToMa. Hepl/IOI[I/I‘ICCKHﬁ 3aKOH H IIepuoanvecKkasi CucremMa

xuMudeckux 3jeMenToB .. MenaeneeBa»

Bapuant Ne 1

1.

10.

11.

I/I303HCKTpOHHBI€ dTOMBbI U HOHBI

1) Fe**, Co®* 2) Co, Ni** 3) Fe**, Fe**  4) Co*, Mn
DJeKTpoHHAs eMKOCTh T -1oypoBHs

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

3Hepr1/1${ CpOACTBA K JJICKTPOHY B IICPHUOIC

1) He u3MeHsieTcsT  2) yMEHbIIaeTcs
3) yBenuuuBaetrca  4) OCTalOTCS MOCTOSIHHON

PaSPCHIeHHHﬁ Ha60p KBAHTOBBLIX YHCCJI JICKTPOHA

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

Hanmenbmmii paguyc vMeeT HOH
1) Cs™ 2) Ba?* 3) Te?4) I

Mognens aTroma, co3nanHas O.Pesepdopaom HazbIBaeTcs

Yuciao ypOBHGfI Yy aTOMa OIpeaACIACTCA KBAaHTOBBIM YHCJIOM

DHeprus oTphIBa 3JEKTPOHA OT aTOMa Ha3bIBACTCs dSHEprue

Ecmu anexTpon aenaet BoiOOp Mekay 40 v 5 S aTOMHO#M OpOUTAIBIO, TO ATOM COAEPIKUAT
-3JIEKTPOHOB

VY CTaHOBUTH COOTBETCTBUE MEXKY 3JIEKTPOHHBIMU KOHDUTYpAITUSIMU U XUMHUYECKUMHU
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

Pacnonoxuts B HpaBHHBHOﬁ MOCJICA0OBATCIIBHOCTH 3alIOJTHCHUA DOHEPITCTUICCKUX
MOJypOBHEHN B aTOMax

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



Bapuant Ne 2

1.

10.

N30351€KTpOHHBIE aTOMBI U HOHBI

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

OnrHaKOBOE KOJIMYECTBO AIEKTPOHOB Y HOHOB

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

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

DHeprusi HOHU3ALUHU B TPYIINE

1) He u3MeHsieTCsT  2) YBEIHYUBAETCSI

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

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

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

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

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

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

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

Tema: «XuMuueckasi CBA3b»

Bapuant Ne 1

1.

B psaay BomopoanbsIx coenuaennid aeMenToB VI A rpymmer: H,O — H,S- HpSe
MOJISIPHOCTH CBsizu D — H:

1) yBenwuuBacrcs
2) HE MU3MEHSETCS
3) yMeHbIIaercs



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

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

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

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

4) nBe CBsI3M, 3a CUCT JBYX HECIAPEHHBIX 3JIEKTPOHOB

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

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

6. YcTaHOBUTH COOTBETCTBHE MCKOAY (I)I/I3I/I‘IGCKI/IMI/I CBOMCTBAMM U TUIIAMH
KpHUCTAJUIMYECKUX PCHICTOK.

1: KOBKOCTh

2: HU3Kas Temrneparypa KUIeHHs

3: BBICOKasI TBEPJIOCTh

4: sanekTpuyeckasl IpoOBOJMMOCTb PacTBOpa
A: atroMmHas

b: metannudueckas

B: nonnasa

I': MmonexynspHas

7. YCTaHOBUTbH COOTBETCTBUE MEKIY r'MOpUAM3aIe U MOJIEKYJION I YacTULlen

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

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

2. ATOMHas KpUCTaJUIMUECKas PEIIeTKa XapaKTepHa JUIs



1) amroMuHMS ¥ KapOuIa KPEMHHMS

2) cepsl U Hoaa

3) okcuaa KpEMHHS U XJIOpHIa Kallus

4) anmasa u 6opa

3. Sp® rHOPHAM3ALHS PEANIH3YETCS TIOTHOCTHIO
1) SO, 2)SO; 3)CH; 4)CIO  5)CIO;

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

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

MOBapeHHas CoJb I': nonnas

5. YcraHoBHTH COOTBETCTBHUE MCKAY BCIICCTBAMU U TUIIAMU KPUCTAJIINYCCKUX PCUICTOK

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

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

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

4:  spd

Temvi: «Hauana xumuueckoit mepmoéunamuku. Kunemuxa u mexanuzm xumuueckou
peaxkyuu)

Bapuant Ne 1

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

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

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

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



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

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

4) TreMneparypbl

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

1) OBBIIIICHUH TaBJICHHS

2) noBbImeHuH KoHIeHTpauu ZrCly
3) JOMOJHUTENHFHOM BBEJCHUU ZI

4) NOBBILLIEHUH TEMIIEPATYpPbI

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

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

6. U3 2 monb CO u 2 mons Cl, obpazoBanock mpu HeKOTOpoii Temmneparype 0,45 Mob
COC1;. Koncranra paBaoBecus peakinun CO + Cl, = COC1,(r)

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

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

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

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

9. Ecnm ckopocTh IPSIMO peakIuy paBHA CKOPOCTH OOPATHOM peaKIuu, TO HACTYIAeT
XUMHYECKOE

10. 3aBHCHMOCTH CKOPOCTH PEAKITUH OT TEMITePaTyPhl ONPEACIIAETCS TPABHIIOM

Bapuant Ne 2

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

1) B9 pa3



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

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

1) B2 pa3

2) B4 pa3

3) B8 pa3

4) He U3MCHUTCS
5) B 16 pa3

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

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

1) MOBBIIIIEHNH 1aBJICHUS
2) moBbIIIeHHH KoHIeHTparmu SO,

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

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

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

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

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

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

1) -393,3 xJIx/Moib

2) -358,4 x]JI/Moib

3) -335,5 x/Ix/Moub

4) -326.,4 xJIx/MoIb
. Tennora, KOTOpAast MOTJIONIAETCS WIIN BBIACISETCS TPHU 00pa30BaHNH XUMHYECKOTO
COCMHEHUS KOJMYECTBOM BEIECTBa | MOJIb U3 POCTHIX BEIIECTB MPH 3aJaHHBIX
YCIIOBUSAX HA3bIBACTCS




9.

CmMenieHre XUMHIECKOTO paBHOBECHS ONPEACTIACTCA TPUHIUIIOM

10. MuHnuManbHast U30BITOYHAS YPHEPTHUS, KOTOPOH JOHKHBI 00J1a1aTh MOJIEKYJIBI, YTOOBI

pCaKknus MCXKI1y HUMU CTaJia BO3MOXKHOI HA3bIBACTCS

Tema: «PacTBopbI»

Bapuant Ne 1

1.

Cwmemansl 100 r 20%-1oro pactBopa u 50 T 32%-HOr0 pacTBopa HEKOTOPOT'O BEIIECTBA.
KoHIeHTpaIius mosxy4eHHOro pacTBopa

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

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

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

YpaBHeHUIO 3Ag+ + PO43' = Ag3PO,4 cooTBETCTBYET B3aUMO/ICHiCTBHE
1) AgNO;3 ¢ NaPO4  2) Ag20 ¢ H3PO,

3) AgNO3; ¢ H3PO,4  4) AgCI ¢ NazPO,4

KucnotrHoCcTs pacTBOpPOB COJIEH C OJIMHAKOBOW MOJISIPHOM KOHIICHTPALUEH
YBEIINYUBAETCS B ALY

HUTPAT KaJIHs, CUITUKAT KaJIHS
OpoMUJI KanbIus, OPOMHU] ATTFOMUHHUS
XJIOpU]T Kausi, PTOpH Kaaus
XJIOPU/T JIUTHUS, XJTIOPU Kalusi

Xnopua 6apus mMaccoii 41,6 r pacTBopuiM B BoJie. B moigydeHHOM pacTBOpe coepKUTCS
0,35 Mounb xsopu-uoHoB. CTeneHb JUCCOLMAlUU XJIopuaa 6apus

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

ECiH KOHLIEHTPAIHS pacTBOPA MHAPOKCHAa aMMouus paHa 0,1M u K, = 1,76%10, o
€ro CTeNeHb HOHU3AINH (Olyon) COCTABUT

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

Ecnu koHIIEHTpauuss MOHOB BOAOPOJA [H+] u anerat-uonos [CH3COO'] B 0,1M pactBope
yKcycHOU kucioTel paBHa 0,00132 Monb/i1, TO €€ KOHCTaHTa MOHU3AIUN

1) 1,74*10° 2)1,76*10* 3)1,78*10* 4)1,74*10*

Konuenrpaunto noHoB Bogopoaa B pactsope npu pH = 4,32 paBHa



1) 4,78%10* 2) 4,76%10° 3)4,74*10° 4) 4,74*10°

9. AKTHUBHas KOHIICHTpalus aHHOHOB aon- B 0,01 M pactBopa rumpokcuaa kamuss KOH,
YYHUTHIBasi HOHHYIO CUJTy pacTBOpa paBHA

1)9*10°  2)8*10° 3) 7*10° 4) 6*107

10. Koncranra ruaponusa, crenenb ruaponusa u pH 0,1M pactBopa comt 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 u 8,54  4) 5,75%10™°, 0,345 u 6,62

Bapuant Ne 2

1. K 100 m 96%-Hoti cepHO#t kuciotsl (p = 1,84r/mi1) mpudasmmm 400MIT BOJBI, TOTYIHIICS
pacTBOp MIOTHOCTHIO 1,225 r/Mir. MonsipHast KOHIIGHTpALus pacTBOpa

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

2. N3 400 r 20%-H0T0 pacTBOpa MpHU OXJKICHUH BbIACTUIOCH 50 T pacTBOPEHHOTO
BeriecTBa. MaccoBast 10Jis BEIIeCTBa B OCTaBIIIEMCs paCTBOPE

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

3. Vpasrennio Fe** + 30H" = Fe(OH); cooTBeTCTBYeT B3anMOeiicTBIE
1) FeC1; ¢ KOH 2) Fey(SO4)3 ¢ Ba(OH),
3) FeSO,c NaOH  4) Fe(OH); c HC1

4. 1llenoyHOCTH PaCTBOPOB COJIEH C OMHAKOBOM MOJISIPHOI KOHIIEHTpauuei
YBEJIUYUBAECTCS B PALY

1) kapOoHaT HAaTpUs, HOAU] HATPUS

2) cynb(UT Kanus, Cynbpu HaTpUs
3)HUTPUT HATPUS, HUTPAT HATPHS
4) XJ0pUJ TUTHSL, XJTOPUT AMMOHHUS

5. KomnuectBo oTpunarenbHbix HOHOB B 120 r 10% pacTBOopa aMMOHUS, €CIIU CTETIEHB
JUCCOIMAITNHN COTU paBHA 90%

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

6. Ecmum xonnentparus azotuctoit kuciotrel HNO; pagna 0,12M u K, = 6,9*10'4, TO
CTENEHb €€ HOHU3AINA COCTABUT



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

7. Eciu KOHIEHTPAIKS pacTBOPA MHAPOKCHAA aMMorus pasHa 0,1M i K, = 1,76%10, to
€ro CTeNeHb MOHU3AIMH (o) COCTABUT

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

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

1) 1,69

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

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

10. Creniens ruaponusa u pH comu 6pomuna ammonns NH4B41 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-BOCCTAHOBUTEIbHbIC PEAKIIUH M 3JIEKTPOXUMHYECKHE NMPOLecChD)
Bapuant Ne 1

1. Peakuus AucnponopuHOHUPOBAHUS
HNO; = HNO3 + NO + H,0
K2MnO4 + H,0 = KMnO4 + MnO,4 + KOH
NH4NO;3; = N,O + H,O
KCI0; = 0, + KCI
2. Peakuus BHyTPHUMOJIEKYJISIPHOTO OKHCJICHUS-BOCCTAHOBJICHUS

1) AgNO; = Ag + NO, + O,



2) Ag.0 =0, + Ag
3) K3S03 = K3SO4 + KoS
4) NO; + H,0 = HNO3; + HNO,
3. Omnpenenure cymmy ko3 dunmento B ypaBaenue peakiuun CaOCl, + H,O + NaBr —

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

4. YCcTaHOBUTH COOTBETCTBUE

1: mpoaykTh anekTposu3a paciuiaBa CuCl, A:CuuCl,

2: mpoayktsl anektponusa pactBopa CU(NO3),  b: Cuu O,

3: mpoaykThl 3nekTposin3a pactBopa Ca(N03); B: H, u O
I:Cau0O,
I[Z H2 u ClI 2

5. B mporuecce anekrposusa pacrBopa NaCl, nmpu cuie Toka SA 3a 85 muH Ha aHO/IE

BBIJIETISIETCSI IPOJIYKT 00BEMOM 1 (OKpPYIVIUTh 10 AECSTHIX)

6. s oxucienus B kucioit cpene 0,05 1 0,2 M NaNO, nmotpebyercst 0,25 H pacTBOp
KMnQO,4 o6semom 1 (OKpPYIJIUTB 70 COTHIX)

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

JIECSITHIX )

8. 3HaueHue IEKTPOTHOTO MOTeHIIMANA M, morpyxennoi B 0,0005 u pactBop Cu(NOs3),

paBHO B (OKpyriuTh 10 THICSYHBIX )

9. Ecnu KOHIIEHTpAIMsl HOHOB BOJIOPO/a B PaCTBOPE 4,8%107 MoIB/11, TO TIOTEHIMAL
BOZIOPOJHOTO 3JIEKTPOJA PABEH B (oxpyriuTh 10 THICSYHBIX )

10. Ecnm B 0,51 pactBopa coaepxkutcs 0,0699 r FeCl, r, To moTeHIman xene3Horo
3JIEKTPO/Ia PaBEH B (okpyriuTh 10 THICSYHBIX )

Bapuant Ne 2
1. Peakuus BHyTPUMOJIEKYJIIPHOTO OKUCJICHUS-BOCCTAHOBJICHUS
1) KCI103 = O, + KCI
2) NH;sNO3; = N20 + H,0
3) HNO; = HNO3 + NO + H,0
4) Ko;MnO4 + H,0 = KMnOy4 + MnO,4 + KOH

2. Peakuus quciponOpIIMOHUPOBAHUS



l) K,S03=K,50,4 + K5S 2) NO, + H,O = HNO3; + HNO,
3) AgNO; = Ag + NO, + O, 4) Ag,0 =0, +Ag
3. Omnpenenute cyMMy KO3(DPHUITMEHTOB B ypaBHECHUE PEAKITUN

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

5. B mpouecce anekrponmsa pacruiaBa NaCl, mpu cuie Toka 2A 3a 45 MUH. Ha KaToze
BBIJICIIAETCS IPOLYKT MacCou I (OKpPYIJIUTH 10 COTHIX)

6. B mporecce anexTponu3a pactBopa Na,SO,, npu cuiie Toka 2A 3a 2 4 Ha aHOJIE
BBIJIETISIETCSI IPOJIYKT 00BEMOM 1 (OKpYIJIUTh J0 COTHIX)

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

8. [ns B3ammonetictust ¢ 0,25 monb KCr,O7 pebyercs 2 H pactBop HBr o6semom
71 (OKpYTJIUTB JIO COTHIX)

9. Ecii KOHIIEHTPALKS HOHOB BOOPO/A B pacTBope 3,8%10™ MOB/I1, TO MOTEHIHA
BOZIOPOJHOTO 3JIEKTPOJA PABEH B (oKpyriuTh 10 THICSYHBIX )

10. Ecnu moTeHIMan BOAOPOAHOTO JIEKTpo/ia paBeH - 236 MB, To aKTHBHOCTh HOHOB
BOJIOPOJa B pacTBOpPE paBHA MOJIB/JT (3aIKcaTh B CTaHIAPTHOM

BH/IC)
Tema: «CTpoeHue 1 CBOHCTBA KOMILJIEKCHBIX COEUHEHUI)
Bapuant Ne 1

1. TlapamarHUTHBIN HU3KOCIMHOBBIN BHYTPHOPOUTATBHBIN

1) [Mn(NO,)¢]*

2) [CoBre]*

3) [Fe(CO).I*

4) [VC1e]*

2. YCTaHOBUTH COOTBETCTBHUE MEXKy Ha3BaHUEM U (POPMYIIOH KOMILJIEKCHOU COJIH



1 Kz[PtC14]

2: [PtC13(NH3)3]Br

3: [CoF3(H20)s3]

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

A: terpaxisioporiatunart (1) kamus

b: 6pomun TppaMmuHTprHUTpOXIOpOILIaTUHBI (1V)

B: TpuakBarpudropoxobanbT

I': rekcanutpokoOanbTaT (111) rekcaammunko6ansta (111 [ muxmoporerpaaMMUHHHUKEIS
E: rexcanimanodeppat(Il) kammst

3. YCTaHOBUTH COOTBETCTBHE MEXY (DOPMYJION COSIMHEHUS M KOOPAUHAIIMOHHBIM YHCIIOM
1: [FeFx] ™2 A:6

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

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

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

6. Ecmu npu AeiiCTBUU pacTBOpa CEPHOM KHCIOTHI BeCh Oapuii U3 pacTBopa
Ba(CN),*Cu(CNS); ocaxxnaercs B Bujie Cyibdara 0apus, TO KOOPIHHAIIMOHHAS
dbopmyna conu

Bapuant Ne 2
1. TlapamMarHUTHBIA BBICOKOCITMHOBBIM BHYTPHOPOUTAIBHBIN
[VCIe]”  2) [Fe(C0))*
[NiCli*  4) [Pd(NH3)s]

2. YcTaHOBUTH COOTBETCTBHE MEXIY Ha3BaHHEM U (POPMYJION KOMIUIEKCHOM comu 1:

Ks[Fe(CN)g] A: rexcanmanodeppat(l11) kanus
2: [Ni(NH3),4]Cl; b: xnmopun terpaammuuauikess( 1)
3: Ky[SiFs] B: rexcadropocunukar (IV) xanus
4: [Ni(CO)4] I': TeTpakapOOHMITHUKEITH

J1: mIXJI0pOTeTpaaMMUHHUKEIIS
E: rexcanimanodeppat(ll) xamus

3. YCTaHOBHUTH COOTBETCTBUE MEXKIY (POPMYIION COeNMHEHUS M KOOPAUHAIIMOHHBIM YHCIOM



[Ni(C0)x]°
[Co(CN)x]*?
[Fe(CO)x]°

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

4. Ecnu pactBop cogepxut 0,02 mosn/m CAd(NO3), u 1 moas NH3, Ky, = 2,75*10'7, TO

KOHIICHTpalusg NOHOB KaJIMHU B MOJIb/IT

5. Eciu MakcuMyM NOTIJIONIEHUS BUAMMOIO CBETA JJIsl KOMIUIEKCA COOTBETCTBYET JUIMHE
BosiHBI 400 HM, TO SHEprus pacueruieHus B Kk/Mob

6. Ecnm ms ocaxaenus xyopa u3 pactBopa Ha 1 mosb PtCl,*3NH3 (KUYp; = 6) Tpedyercs 1
MOJIb HUTpaTa cepedpa, TO KOOpAUHAIMOHHAs hopMyIia

COCAMHCHU S

Kpumepuu OUEeHKU omeema cmyoeuma npu 6blINOJIHEHUU mMecmoeblx 3a0aHuii

Onenka

TpeboBanusi K 3HAHUAM

OTJIMYHO

OneHka «OTJIMYHO» BBICTABISIETCS CTYAEHTY, €CIM OH TJyOOKO U
IIPOYHO  OCBOWJI  INPOTrPaMMHBI  MaTepuall,  HCYEPIBIBAIOLIE,
MIOCJIEIOBATEIbHO, YETKO U JIOTUYECKH CTPOMHO €ro M3JIaraer, yMeer
TECHO YBS3bIBaThb TEOPHUIO C IPAKTHKOH, CBOOOJHO CIIpaBIsieTcs C
3aJa4aMH, BOIPOCAMU M JPYTUMH BHJIAaMU IPUMCHEHHsS 3HAHUM,
IIPUYEM HE 3aTPYAHSIETCS C OTBETOM INPHU BHUJIOM3MECHEHWM 3aJaHMIA,
MIPABUJIBHO OOOCHOBBIBAET MIPUHSITOE PELICHHE.

XOPpOLIO

OneHka «XOpOUIO» BBICTABIISETCA CTYAEHTY, €CIIM OH TBEPJO 3HAET
MaTepHual, IpaMOTHO M IO CYIIECTBY H3JaraeT €ro, He JOIycKas
CYLIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BONPOC, IPAaBUIBHO
MPUMEHSIET TEOPETUYECKUE TOJIOKEHUS MPHU PEUIeHUH MPaKTUYECKUX
BOIIPOCOB M 3a]1a4, BiIaJeeT HE0OXO0AUMMBIMU HaBBIKAMHU U ITPHEMaMH HX
BBITTOJIHEHUSL.

YIOBJIETBOPUTEILHO

OrneHka «yqOBIIETBOPUTEIHHO» BBICTABISETCS CTYIASHTY, €CIH OH
UMeeT 3HaHHS TOJIBKO OCHOBHOIO XapakTepa, HO HE YCBOWUJI €ro
JIeTaned, JONMycKaeT HETOYHOCTH, HEAOCTaTOYHO  IpaBHIIbHBIE
GOpMYIUPOBKH, HApPYyIIEHUs JIOTUYECKOW MOCIEA0BAaTEILHOCTH B
N3JI0KCHUU HpOFpaMMHOFO MaTepI/Iana, HUCIIBITHIBACT San}I}IHeHI/ISI HpI/I
000OCHOBAHHMH OTBETA.

OreHka «HEeYOBIETBOPUTEIHHOY» BBICTABIISETCS CTYACHTY, KOTOPBIN
HE 3HAeT 3HAYMTENbHOM 4acTu MPOrpaMMHOI0 MaTepuaia, JAOMYyCKaeT




CYIIECTBEHHbIC OMIMOKH, MMEET 3aTPYJHEHHUSI IPU OTBETE HA BOIPOCHI
u 000CHOBAaHUU OTBETOB. Kax IIpaBuUIIO, OLIEHKa
HEYJOBJIETBOPUTEIILHO
«HEYAOBJIETBOPUTEIIBHO» CTaBUTCS CTYJIEHTaM, KOTOpPbIE HE MOTYT
OPOJOKUTh  OOydeHHe ©Oe3  JONMOJIHUTEIbHBIX  3aHATHH 10
COOTBETCTBYIOLIEH TUCLUILIIMHE.
Ilepeuens 6onpocos K 3auemy
1. OcHoBHble nonoxeHus AMY. AtoMm. Monekyna. Xumuueckuii snemeHtT. IIpocteie u

o

10.

11.
12.

13.

14.

15.

16.

17.

cioxHble BewecTBa. OTHOCHUTENbHAs aTOMHAsk Macca, OTHOCHUTENbHAs MOJIEKYJspHas
Macca. Mosb.Yuciio ABoraapo. Mossipaas macca.

OCHOBHBIE CTEXMOMETPUUECKUE 3aKOHBIL.

OcHOBHBIE TUIIBI XUMUYECKUX PEAKLIUH.

Knaccel HeopraHnueckux BellecTB:OKCHJIbI, KUCIOThI, OCHOBaHUs, coiu. Mx ¢usuueckue
Y XUMHUYECKUE CBOWCTBA, CIIOCOOBI MOTYUYEHHUS.

Crtpoenue aroma. Monenb Pesepdopna, ero nemocratku. Teopus bopa. KBantoas
TEOpHsI CTPOEHUS aTOMa.

KBanToBeie uncna. [Ipunnun Ilaynu. [IpaBuno ['ynna. [lpuHuun HauMeHblIeH SHEPTUU.
IIpaBuna KneykoBckoro.

[lepponuuecknii  3aKOH M NEPUOJHUYECKAs] CHUCTEMAa XUMHUYECKHUX  DJIEMEHTOB
JA..Menneneesa. Ilpunnun mnoctpoeHus. ['pynnbsl U nepuoisl. 3aKOHOMEPHOCTH
U3MEHEHHUsS CBOWCTB aTOMOB, IPOCTBIX BELIECTB M COEAMHEHUH, OOpa30BaHHBIX
XUMUYECKMMH JJIEMEHTAMM, B IIPEAENax IUIABHBIX IMOATPYNI U IEPUOJIOB CHCTEMBI
A N.Menneneesa. [lepruoIn4HOCTH CBOMCTB aTOMOB .

Xumuueckasi CBsizb. M3o00pakeHwe xumudeckodl cBs3u. KoBaneHTHas (mossipHas,
HenossipHast). Mexanu3Mel  00pa30BaHUsl KOBaJEHTHOW cBsi3u. CBOICTBAa KOBAJEHTHOM
cBs3u. ['ubpuansanus opOuranein. Jlunons, JyiMHa AUMONS, JUIOIbHBI MOMEHT.

Metop BasieHTHBIX cBsA3eld. OcHOBHBIE MO0XkeHuss Merona BC.

Metonq MOJIEKYJIApHBIX opOuTaneil. MaruutHele cBoiicTBa BemiecTB.  JluHelHas
koMOuHanus aroMHbIx opoutaneit (JIKAO). Ces3piBarommue u paspoixistoiiine MO
NouHnas cBs3b.

Bonopoanast cBa3b. MeXMONIEKYIJIApHAas U BHYTPUMOJIEKYJSIPHAs BOJOPOIHBIEC CBS3H.
MexMonekyasipHoe B3auMOJIeHCTBUE: 1) B3JIEKTPOCTaTHUYECKOE — OpPHUEHTAlMOHHOE
(IUMONb-TUIONBHOE), WHAYKIMOHHOE M JMCIEPCHOHHOE; 2) JOHOPHO-aKLENTOPHOE.
VYpaBHenue Ban-nep-Baanbca. 3HaueHue BOJJOPOIHBIX CBSI3EH.

Merannuueckast cBA3b. CXOACTBO M pa3iuyue C KOBAJICHTHOW  CBA3BIO.
HenachileHHOCTh M HEHAPaBJIEHHOCTh METAJUIMYECKON CBSI3H.

XnuMuueckass kuHeTHKa. CKOpOCTb XMMHUYECKMX peakuuid. Cucrema. I'omoreHHsle u
rereporeHHele cucreMmsl. @a3za. CKOpOCTh TOMOT€HHOM M T€TEPOr€HHOM peaKIuil.
@akTopbl, BIMAIOLIME Ha CKOPOCTb XMMHYECKUX pEaKUHMHd. 3aBUCUMOCTb OT
KOHIleHTpauun. OCHOBHOM 3aKOH XMMHYECKOW KUHETHKH.

BnusiHue Ha cKOpOCTh XHMMHUYECKUX peakuuil Temmeparypsl. IIpaBuno Bant-I'oddda.
AKTHBHBIE MOJIEKYJbl. ODHEpPrus aKTUBAllMU. 3aBUCHMOCTb SHEPrUU AaKTHUBAILMH OT
NPUPOJBl PEarupyrollux BEUIECTB. DHEPreTHYecKuil Oapbep, MepexoJHOE COCTOSHHE.
VYpaBHeHue AppeHuyca, Kak Oojiee TOYHO OIMCHIBAIOIIEE 3aBHUCHUMOCTH CKOPOCTH
XUMUYECKOU PEAKLUU OT TEMIIEPATYPBL.

3aBUCUMOCTb CKOPOCTH XMMUYECKHUX PEAKLIUN OT MPUPOJIBI PEArNPYIOIIETr0 BEUIECTBA.




18.

19.

20.

21.

22.

23.

24.
25.

26.

27.

28.
29.

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

37.
38.

39.

[TonssiTne o kartamusze W Katanuszaropax. Kartanmutuueckue peakuuu. ['OMOTeHHBIN H
TeTEpOreHHbI Karanu3. MexaHusM JeHCTBHSA KaTalu3aTOpOB. AKTHUBHBIE LEHTPHI
karanu3atopoB. Karanutudeckue siiapl. [IpomoTopsl. M30upaTelbHOCT KaTaIM3aTOPOB.
Tepmonnnamuka. Tepmogunamuueckas cucrema. dasza. I'ereporenHas u romoreHHas
cuctembl. KomnoHeHTsl cucrembl. @DYHKIMM U IapaMeTpbl COCTOSIHUs. BHYyTpeHHss
JHEprus.

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

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

OHTponHs Kak (YHKIUS COCTOSHHUS CHUCTeMBL. TepMoaMHaMHU4YecKas BEpPOSATHOCTH
cocrosgHuss cucrembl W. CranpmaprHas SHTponus. Bropoe Hawano (3aKoH)
TEPMOJUHAMUKHU.

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

Oneprus ['n66ca. Ca3anHas sHeprusi. HanpaBiaeHHOCTh XUMHUYECKOTO MpoLecca.
OO6parumble W HeEOOpaTHUMbIE peakluu. XuMU4Yeckoe paBHoBecue. I[lpuniun Jle
[Hatenbe. CMeLEHNE XUMUYECKOTO PABHOBECHSI.

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

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

DIEKTPOTUTHI M HEANIEKTPOINTHL. CHIIbHBIC, ClTa0ble U CPETHEN CHIIBI DJIEKTPOJIUATHL.
OnexrponuTnueckas guccounanus. OCHOBHBIE IOJOKEHUS TEOPUH JIEKTPOIUTHUECKON
quccouuanuu. Mexanusm auccouuanuu. KucioTsl, OCHOBaHMS U COJM C TOYKU 3PEHUS
TOA. Crenenp puccoumanuu. KoHCTaHTa IHMCCOLMALIMM. 3akoH pa30aBieHUs
OcTtBanpa.

OnexTponauTHueckas auccouuanus Boael. MloHHOE npousseneHue Boasl. Boropoausiii u
TUJIPOKCHIIBHBIN MoKa3aTenu. pH pacTBopoB colieil.

[TpousBeneHne pacTBOPUMOCTHU. Peakiiny HOHHOTO 0OMEeHa.

['unponus coneil. Tunel ruaponusa. Peakuus cpenpl. CTeneHb U KOHCTaHTa TUPOIIN3A.
Nneanpuble pactBopsl. KosmmratueHele cBoiicTBa pacTBopoB. Ocmoc. OcmoTnueckoe
nasnenue. 3akoH Paymns. CrnenctBust u3 3akoHa Paysst.
OkuCIUTENBHO-BOCCTaHOBUTENbHBIE  peakuuu. Teopus OBP. Knaccudukanus
OBP.Oxkucnurenu u BocctanoBuTenu. MeTo/pl coctaBineHus ypapHenuit OBP.
OneKTpoan3. DNEKTPOJIN3 PacIulaBOB, BOIHBIX pacTBOpoB. [lonsaTue o I'D. CocraBnenue
I'3. DAC snementa. Crangaptaas 3/]C snemenTa.

OnexTpoaHsle NnoTeHuuanbl. CTaHIApTHBIE JIEKTPOIHBIE MOTEHIMANIBL. 3aBUCUMOCTD
3JIEKTPOAHOIO TOTEHIMala OT KOHIEHTpAlUMi BEIIeCTB M TeMIeparypbl ( ypaBHEHUE
Hepncra). DnekTpoXuMHUUYECKUH psJl HAPSYKEHUI METAJUIOB.

KonnyecTBeHHas xapakTepUCTHKA MTPOIIECCOB dJIeKTposn3a (3akoH Dapaest).
Hucnepcuble cuctembl. JlucnepcHas ¢asza u aucnepcuoHHas cpena. CycneH3uM H
smynbcuu. Kosmnouansle pactBopbel. Oddext Tunpans. Koarynauus. 3HaueHue
KOJUIOMJIHBIX PacTBOPOB.

Komnnekcusie coequnennsi. Koopaunamonnas teopusi Bepnepa. OCHOBHBIE THIIBI K.C.
Homenxknarypa k. c. [IpakTnueckoe npuMeHEHHE K. C.

Kpumepuu OUEHKU omeema Ha 3aueme

Ounenka \ Kpurepun orera




3a4TeHo

['myOokoe u xopollee 3HaHHE U MOHUMaHHE MpPEAMETa, B TOM 4YHCIIE
TEPMUHOJIOTUU u OCHOBHBIX MOHSTUH; TEOPETHUECKUX
3aKOHOMEPHOCTEH; bakTHyecKux JAHHBIX; 00CTOSTEIbHBIN,
JIOTUYECKHUM ¥ TPAMOTHBIN OTBET BO BPEMS CIIauM 3a4€Ta; YACIbHBIN BEC
OIIMOOK MPU KOHTPOJILHOM TeCTUpOBaHUU — He 6osee 50%.

He3aureno

Crnaboe 3HaHHE OCHOBHOW TEPMHHOJIOTHH, TEOPETUICCKIX
3aKOHOMEPHOCTEH, (DaKTUUECKUX TaHHBIX, ONIMOOYHBIN OTBET HA
3a4ere; yJeNbHBIA BEC OMMOOK MTPU KOHTPOJIHHOM TECTHPOBAHUN —
6onee 50%.

9. YYHEBHO-METOAUYECKOE U HTHOOPMALIMOHHOE OBECIIEYEHHUE

JUCHUTINHBI

9.1. YueOHas uTepatypa

a) OCHOBHA:

1. Axwmeros H. C. O6mas u Heopranudeckas xumusi: yaeOHuk ais By3os/H. C.
AxmetoB. — M.: Bricr. mik., 2012. — 743 c.
2. T'muaka H.JI. O6mas xumust. — M.:Uuaterpan-Tlpecc, 2010. — 727 c.

3.I'munaxa H.JIL. 3agaun u ynpaxkaenus no oomei xumuu. — JI.: Xumus, 2011.

4. Hekpacos b.B. O6mas u Heopranuueckast xumusi. — M.:Xumus, 1973.

5. Heoprauunueckas xumust: B 3 1./ITox pex. FO. [I. Tperbsikosa . - M.: M3narenbckuii

neHTp «Akaaemusi», 2004. — 240 c.
6.Yraii S.A. O6mas u Heopranndeckas xumus. — M.:BIII, 2000. — 527 c.

0) 10MOJTHUTEJIbHAS:

1. Crenun b. JI. Heopranuueckas Xumusi: y4eOHUK ISl XUMHUYECKUX U XUMUKO-

TEXHOJIOTHYECKHUX crenuanbHocTel Boicil. yueb. 3aBeaeHuit/b. [[. Crenun, A. A.llBeTkoB. — M.:

Bricmras mkoia, 2008. — 256 c.

2. CyBopoB A. B. O6mas xumus: yauebHoe nmocodue 1ist BbIcil. yued. 3aBeieHuit/A.

B. CyBopos, A. b. Hukonsckuit. — CII6.: xumus, 1995. — 624 c.

3. Jlugun P. A. Peakunu HeOpraHMYECKUX BEIIeCTB: cipaBouHuk/P. A. Jlunun. — 2-¢

u31., nepepad. u gon. — M.: [Ipoda, 2009. — 638 c.




4, PabunoBuu B. A. Kpatkuit xumuuecknii cnpaBounuk/B. A. Pabunosuy, 3. S1.
Xasuna. — CII0 .: Xumusg, 1994. — 432 c.

S. Jlypse 1O. 1O. CnpaBounuk no anamurudeckoit xumun/1O. 0. Jlypre. — M.
Xumusg, 1967. — 390 c.

6. 3amaun W ynpaxxHeHus 1o obmiel xumuu: yueoHoe nocooue./ITox pea. H. B.
Koposuna. — M.: Beicmas mkoina, 2003. — 255 c.

7. ['onb6paiix P. A. COopHUK 3a/1a4 1 YIpaXHEHUH 0 XUMUK: Y4eOHOoe ocodue
JUISL XMUM.-T€XHOJI. CIell. BeIcil. yueO. 3aBenenuii/P. A. 'onpopaiix, E. . Macnos. — M.:

Bricmas mixomna, 1997. — 384 c.

9.2. NuTepHeT-pecypcebl

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

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

Noook~whPE

9.3. IlporpammHoe obecnieueHnune

YHuBepcuter o0ecnedeH HEOOXOIUMBIM KOMIUIEKTOM JIMIIEH3HOHHOTO U CBOOOIHO
pacmpocTpaHseMOro MPOrpaMMHOT0 00eCIeYeHHs, B TOM YHCIIe OT€YECTBEHHOTO MTPOU3BO/ICTRA.

Kaxxaplii oOyyaromuiicss B TeUeHHE BCEro rnepuoia o0yueHus: odecrneueH UHIMBUIYalbHbIM
HEOTPAaHMUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOW HH(pOpPMalMOHHO-00pa30BaTeIbHON cpene
YHHUBEpCUTETa U3 Jr000M TOUYKHM, B KOTOPOH MMEeTcss JOCTyl K HH(POPMALHOHHO-
TEJIEKOMMYHUKAIIMOHHOM ceTH «/IHTepHET» Kak Ha TEPPUTOPUN YHUBEPCUTETA, TAK U BHE €€.

YHuBepcuter obecreyeH CIEIYOMUM KOMIUIEKTOM JIMLEH3UMOHHOTO TMPOTrpaMMHOI0

obecrieueHusl.
1. JluneHsuoHHOE MporpamMMHoOe odecrieueHue, ucrnonbzyemoe B MHrl'Y

1.1. Microsoft Windows 7

1.2. Microsoft Office 2007

1.3. IIporpammusiii kommiaekc MMUC “Busyanbsaas Ctynus TectupoBanus™

1.4. AntuBupycnoe [10 Eset Nod32

1.5. CnpaBouHo-nipaBoBasi cucrema “I'apant”

Hapﬂz[y C TpaAUOWMOHHBIMH HU3JaHHUAMHU CTYACHTBI MU COTPYAHHKU HMCEIOT BO3MOKHOCTH
IMOJIB30BATHCS DJICKTPOHHBIMHU IMOJTHOTEKCTOBBIMHA 0azaMu JaHHBIX

Tabnuya 9.1.


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

Ha3Banue pecypca

Ccblika/noctyn

OnekTpoHHass OubnmoTexka oHiaiH «EauHOE OKHO K

00pa3oBaTelIbHbIM pecypcam»»

http://window.edu.ru

«O6pazoBatenbHbIi pecypc Poccun»

http://school-collection.edu.ru

@OenepanbHblii  00pa30BaTENBHBIA MOPTATL:  YUPEKIACHUS,
nporpammsl, cranaaptsl, BY3b1, tectol EI'D, THA

http://www.edu.ru —

®denepalibHBI  TIEHTP HHPOPMAIIMOHHO-00pa30BaTEIbHBIX
pecypcoB (PLINOP)

http://fcior.edu.ru -

ObC "KOHCVYJIbTAHT CTYIAEHTA".
OuOIMOTEKa TEXHUIECKOTO By3a

DJIeKTpOHHAs

http://polpred.com/news

W3narenscTBO «Jlanp». OneKTpOHHO-OMOINoTEUHAs

CHUCTEMA

http://www.studentlibrary.ru -

Pycckas BupTyanbHast Oubinorexa

http://rvb.ru —

N3narenscTBO «Jlanp». DneKTpOHHO-OMOINoTEUHAs

CHCTEMA

http://e.lanbook.com -

ExenenenbHuk Hayku u oOpasoBanus IOra Poccun
«AKaneMus»

http://old.rsue.ru/Academy/Archive
s/Index.htm

Hayunas anexkrponnast 6ubnnotexa «e-Library»

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

OnekTpoHHO-0nbOaoTeuHas cuctema IPRbooks

http://www.iprbookshop.ru -

DJEeKTPOHHO-CIIPABOYHAsl CHUCTEMa JOKYMEHTOB B cdepe
oOpasoBanus «1apopmMuo»

http://www.informio.ru

HNudopmannonHo-mpaBoBas cuctema «l apant»

CereBas BepcHsi, TOCTYIHA CO BCEX
KOMIIBIOTEPOB B  KOPIIOPATUBHOM
cetu Uarl'y

OnekTpoHHO-01OaoTeyHast cuctema «HOpaifT»

https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUIIJIMHBI

TpeGoBanusi K ayauTOpPHHM JUIsl JICKIMOHHBIX M TPAKTUYECKHX 3aHATHN: OecrryMHas
CBETJIasi ayAUTOPHUs Ha 25 MOCATOYHBIX MECT C UHTEPAKTUBHOMN JOCKOM.

JI71s1 TOJTHOIIEHHOTO OCYIIECTBIICHHS y4eOHOTO TIpoliecca Mo AUCITUTUTMHE UMEIOTCS .



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

Jleknuu, npe3eHTauuu

KonTpoJsibHbIE TECTHI.

Cnucok BOIMPOCOB JJIsl TPOBEACHUS KOJUIOKBUYMOB.
Tabauel.

BapuanTs! 3a1aHuii 17151 KOHTPOJIBHBIX paboT.
BapuaHTbl 3aaHuii 151 CaMOCTOSITEILHON pabOTHI.

SoukrwnE

11. METOJJMYECKHME YKA3AHMS JJIS1 OBYYAIOILIUXCSI IO OCBOEHUIO
TACIHATITAHBI

Jucuumimna «neMeHTapHbIi Kype XUMUM HarpaBlieHa Ha (OpMUPOBAHHE KOMITETEHIIUMI:
YK-1, OIIK-2, I1K-1.

[TpomexyTouHast aTTecTalys MPEANONaraeT 3ayeT.

[Tpuctynas K M3y4eHUIO NUCLUIUIMHBL, HEOOXOAUMO B INEPBYIO OYepe/lb O3HAKOMUTHCS C
coJiep;kaHueM pabouelt nporpammsl gucuuminHel (PITI).

Jlexuuy UMEIOT LIEIbI0 AaTh CUCTEMATU3UPOBAHHbBIE OCHOBBI HAYYHbBIX 3HAHUI.

[Ipu usyyenun u npopaboOTKe TEOPETUUECKOTO MaTepuaa HEOOXOIUMO:

- MOBTOPUTbH 3aKOHCIIEKTHUPOBAHHBIN Ha JIEKIIMOHHOM 3aHATHUU MaTepual U JONOJIHUTH €ro C
Y4E€TOM PEKOMEHJIOBAaHHOM 110 JAaHHOM TEME JINTEPaTyphl;

- IIpU CAMOCTOSTEIbHOM H3YYEHMM TEOPETUYECKOW TEMBl CHENIaTh KOHCHEKT, HCIOIb3Ys
pexomennoBanHele B PIIJI nuTepaTypHble MCTOYHMKM W pecypchl HMHQOPMAIMOHHO-
TEJIEeKOMMYHUKaMOHHOMU ceTh «HTepHeT»

- TIPY IOJTOTOBKE K MIPOMEKYTOYHOW aTTECTAI[MH 10 MOJIYJIIO UCIOIB30BaTh MaTepuaibl (GoHIa
OLICHOYHBIX CPENICTB.

[TpakTHueckue 3aHSATUS TPOBOJATCS C LEIbI0 YIAyONeHHsT M 3aKperyieHUs 3HaHU,
NOJYYEHHBIX Ha JIEKUMSAX M B IPOIECCE CaMOCTOATENbHOM padoThl HaJl HOPMAaTUBHBIMU
JIOKyMEHTaMU, Y4eOHOM U Hay4yHOU TUTepaTypoi.

[Tpy mOATroTOBKE K MPAaKTUYECKOMY 3aHATHIO HEOOXOAUMO:

- U3Y4HTb, TIOBTOPUTH TEOPETUUECKUI MaTepHall IO 3aJJaHHOI TeME;
- IIpY BBIIIOJIHEHUU JOMAIIHUX PACUETHBIX 3a/laHUM, U3yUUTh, IOBTOPUTH TUIIOBBIE 3a/1aHNUS,
BBITOJIHSEMbIE B Ay TUTOPUU.

Pexomenganum mo padore ¢ HaAy4YHOH U Y4eOHOI JTUTEPATYPOH

Pabota ¢ yueOHOI 1 HaydHOI TUTEPATYPOU SIBISETCS TJIaBHOU (DOPMOIT caMOCTOATENbHON
paboThl U HeoO0XoAMMa MpHU MOATOTOBKE K YCTHOMY ONPOCY Ha CEMHUHApCKUX 3aHATUAX, K
MOJ1yJIbHBIM KOHTPOJIBHBIM paboTaM, ompocy, 3aueTy. OHa BKJIIOYaeT NpopaboTKy JEKIIHOHHOTO
MaTepuaiga — H3Y4eHHE PEKOMEHJOBAHHBIX MCTOYHHUKOB M JMUTEPATYphl 10 TEMATUKE JIEKIIHM.
KoHcnekT nexkuun NomKeH cojep)kaTh pedepaTHBHYIO 3allMCh OCHOBHBIX BOIPOCOB JIEKIIUH,
IPEUIOKEHHBIX TpernojaBareneM cxeM (IIPU HMX JEMOHCTpAllu), OCHOBHBIX HCTOYHHUKOB M
JUTEpaTyphl IO TeEMaM, BBIBOJBI MO KaxaoMy Bompocy. KoHcmekT aomkeH ObITh BBIMOJIHEH B
OTJeNnbHON TeTpanu mo mpeamery. OH JODKeH ObITh aKKypaTHBIM, XOPOLIO YHUTAaeMbIM, He
COJIepKaTh HE OTHOCSILYIOCS K TeMe HH(DOPMAIIUIO UK PUCYHKH.

KoHcnekTsl HaydHOI TUTEpaTyphl IPH CAMOCTOATEILHON MOATOTOBKE K 3aHITHSIM JTOJIKHBI
OBITH BBIMIOJIHEHBI TaKXKe aKKypaTHO, COJEp>KaTh OTBEThl Ha KaXKIbl IOCTABJICHHBII B TeMe
BONPOC, HUMETh CCBUIKY Ha HCTOYHHMK HMH(OpManuu C 00sM3aTeNbHBIM YKa3aHHUEM aBTopa,
Ha3BaHMS M TOJa W3/aHUA HCIONb3yeMOl HaydHoOW muTepaTypbl. KoHCIEKT MOXeT ObITh
ONOPHBIM (COZEPKATh JINIIb OCHOBHBIE KIIFOUEBBIE NO3UIMH), HO IIPX 3TOM IO3BOJISIOIUM 1aTh
HOJIHBIM OTBET IO BOIPOCY, MOXKET OBITh MOAPOOHBIM. OOBEM KOHCIIEKTa ONpPENEISIETCs CaMUM
oOyJaromumcs.

B nporiecce paGoTsl ¢ yueOHOM U HAYYHOU JIUTEPATypOil OOYJAFOIIIHIICS MOYKET:



- JieNiaTh 3alMCH 0 XOJIy YTEHHS B BHJIE IPOCTOTO HJIM DPa3BEpHYTOro IjiaHa (CO31aBaTh
HepeyeHb OCHOBHBIX BOTIPOCOB, PACCMOTPEHHBIX B HCTOYHHUKE);

- COCTaBJATH TE3UCHl (IUTHPOBAHUE HamOoJee BAXKHBIX MECT CTaTbM WJIM MoHOrpadumu,
KOPOTKOE M3JI0’KEHHE OCHOBHBIX MBICIICH aBTOPA);

- TOTOBUTH aHHOTALMH (KpaTKoe 0000IeHe OCHOBHBIX BOIIPOCOB Pa0OTHI);

- CO3J1aBaTh KOHCIIEKTHI (pPa3BEPHYTHIC TE3UCHI).



PaGouas mnporpamma IUCHMIUIMHBI «OJIEMEHTAapHbIM Kypc  XMMHUH» COCTaBJIE€HA B
cootBercTBUM ¢ TpeboBanusiMu ®PI'OC BO mno cnermansHoct 04.05.01. «@yHgameHnTanbHas u
OPUKIAJHAS XUMUS», YTBEPXKACHHOTO MpHKa3oM MMHHCTEpCTBa 00pa3oBaHUsS W HAYKH
Poccwuiickoit @eneparnuu ot 13 utons 2017 . Ne 652

[Iporpammy cocraBmiia: K.T.H., TOIIEHT Kadenpsl xumuu bokosa JI.M.

Pabouas nporpamma ogo0peHa Ha 3aceaHuu KaQeapbl XUMUH
[Tpotokoun 3acemanus Ne _ 10 oT « 20 » wnroHA 2023 r.

Pabouast mporpamMmma ogoOpeHa y4eOHO-METOIUYECKUM COBETOM XHMHUKO-OMOJIOTHYECKOTO
dakynbrera
[Tpotokoun 3acemanust Ne _ 10 OoT « 26 » uIoHSA 2023 .

[Iporpamma paccMOTpeHa Ha 3aceJaHuu Y 4e0HO-METOANIECKOTO COBETa YHUBEPCUTETA
[Tpotokoun 3acemanust Ne _ 10 OoT « 28 » HIOHSA 2023 .



CBe)IeHI/Iﬂ 0 INEPEYTBEPKACHUU IIPOrPpaMMBbI HaA oqepeglﬂoﬁ y'{eﬁﬂblf/i roaxu
perucrpanuu H3MEHEeHHH

YueOHbIit Pemienne Baecennble n13MEHEHUS Iloxnuce 3aB.

Kadeapsl kadeapoi
roj

(Ne mpoTtokoia,
JiaTa)




