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1. HEJIX OCBOEHUA JUCHUIIINHBI

He.]'lﬂMl/l OCBOCHHMA JUCHHUIIJIMHBbI «TeopeaneCKaﬂ HEOpraHuveckasi XuMusm»»

ABJIHAIOTCHA:

I/ISY‘-IGHI/IG CTyI[eHTaMI/I OCHOBHBIX HOHSITI/Iﬁ U 3aKOHOB XUMMUU,

— OCBOEHHE OCHOBHOI'0 MaTepuaja Mo CTPOCHUIO aTOMOB, XUMHUUYECKOU CBSI3U U
3aKOHOMEPHOCTSIM, CBSI3aHHBIM C TICPUOUIYCCKAM 3aKOHOM M IEPUOINICCKOM
cuctemoit anemenToB J. 1. Menaeneena.

— HW3y4YeHUE OCHOB XMMUYECKOW TEPMOJMHAMHUKU U KHHETHKH XUMHUYECKUX
MIPOIIECCOB.

— TIOJIy4eHHE TITyOOKHMX 3HAHHUI M0 TEOPUH PACTBOPOB M TEOPUH DIICKTPOXUMHUICCKUX

IPOIIECCOB.

2.MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII BO

Hucuunnuna  «TeopeTtuyeckass HeEOpraHWYeCKass XUMHUsS» OTHOCHUTCS K YacTH,
dbopMupyeMoil  ydyacTHHKaMH 0oOpa3oBaTelbHBIX OTHOIIeHW bnoka 1 wu  sBisercs

aHBTCpHaTHBHOﬁ HHCHHHHHHOfI; HN3Yy4acTCd B 1 CEMECTpE.

Taoauua 2.1.
Csa3p TACHHUILINHDBI «Teopernueckas HeopraHuyeckas XHMHUS c
NnpeanecTBYOMUMHU TUCIHUIIJIMHAMYA U CPOKHU UX H3YyUYEHHUS
Kon JIMCIMIUTHHBL, TIPEIIECTBYIONINE TUCITUTUTMHE Cemectp
JIUCLUIUIAHBI «Teopernyeckass HEOpPraHUYECKask XUMHUSDY
b1.0.11 Martemartuka 1
b1.0.15 dusuka 1
b1.0.14 Nudopmartuka 1
Tao0auna 2.2.

CBs3b JUCHHUIIJIMHBI «TeopeaneCKaﬂ HEOpraunvIeckasgs XuMus» € moCJeaAyrumuMH
AUCIHUIIJIMHAMHA U CPOKH UX H3YUYCHHUSA



Kon JMCUMIUIMHBIL, CIIEAYIOIINE 33 TUCIUIIIIMHON Cemectp
JUCIUILITUHBI «Teopernueckas HeOpraHuuecKasi XUMHI»

51.0.06 Heopranuyeckas Xumust 2,3

51.B.09 AHanuTuueckas XUMHs 4,5

51.0.07 Opranudeckasi XMMus 6,7

b1.0.08 duznyeckast XUMHUs 6,7

b1.B.07 BrIcOKOMONEKYIIApHBIE COETUHEHNUS 8
b1.B.JIB.03.01 | KomrougHas XuMus 8

B pe3yabTare 0cBOEHUS AMCHUILIMHBI 00yYaIOLIHIICS JOJIKEH:

3HATh:
o [MpuaHIMIE! KTaccuPUKAITIN 1 HOMEHKJIATYPY HEOPTaHUIECKUX COCTMHCHUN;
o OCHOBHBIE THITBI XUMUYECKUX CBSI3EH;
o OCHOBBI COBpEMEHHOM TEOPUHU CTPOCHHSI aTOMa;
o Teoputo KOMIIEKCHBIX COCTMHEHU;
o OCHOBBI PHEPTCTHKN M KHHETUKH XUMHUYECKUX MTPOIIECCOB;
J Teoputo pacTBOPOB HEAIEKTPOIUTOB U JIEKTPOJIUTOB;
° OCHOBBI 3JIEKTPOTUTHUECKHUX TTPOIECCOB;
yMeTh:
o HaxoguTh CBsS3pb MEXKAY CTPOCHHEM BEIIECTBA W €0 XHUMHYECKUMU
BO3MOXKHOCTSIMU;
o Pemath J1r00bIe XUMHYECKHE 3a/1a9H, OIMUPASCh HA TEOPETUICCKUI MaTepra
OCHOB XHMWH;
o [IpoBoauTh mpocTeiiine pacdyérbl MO OKUCIUTEIBHO-BOCCTAHOBUTEIHHBIM
peaKIusIM, YHEPTeTHYSCKUM U KHHETHYSCKHUM ITPOIleccaM, TCOPHH PAaCTBOPOB;
o PaGorarh B 1a00opaToOpuu C MCIONB30BAHUEM MPOCTEHINEro 1a0opaTOPHOTO
o0opyIoBaHus;
o CocCTaBIsITh XUMHUYCCKUE PEAKIUU JIFOOBIX XUMHUYECKHX IPOIECCOB U

BBIINNOJIHATH HA UX OCHOBC HGO6XO,ZLI/IMBI€ PpacCyCThI.

BJIAJETh:
o MeToaukol NpoOBEACHHUS] XUMHUYECKOTO HKCIIEPUMEHTa B J1abOpaTOpHBIX
YCIIOBUSIX;
o YMeHueM npaBUIbHOTO OOBSICHEHUS PE3YJIbTATOB SKCIIEPUMEHTA, €CIIH JIaXe
pe3ynbpTaT OTPULATENbHBIN;
. MetonamMu  oka3zaHUS TIEpPBOM TIOMOIIM IIPYM HECYACTHBIX CIy4asX B

XUMHUYECKOH J1abopaTopuu.



3. KOMIIETEHIIUH OBYYAIOLIEI'OCA, POPMUPYEMBIE B PE3YJIBTATE
OCBOEHMUSA JIMCIIUITJIMHBI

[Iponecc

HU3YUCHUA OUCHUILIMHBI

HampaBlIeH Ha (OpMUPOBAHHE DJIEMEHTOB

caenyroumx kommnereHuid B cooTBerctBUM ¢ OI'OC BO wu OIIOII BO no npanHomy

HaIpaBJICHUIO ITOATOTOBKH:

Tabnuua 3.1.
Kon HaumeHnoBanue Nuaukarop B pe3yabTate ocBoeHusI
KOMIIETEHII KOMMETeH[UH JMOCTHKEHH ST AUCUHUILTUHBI 00yYaIoIuiicst
M KOMIETeH MU JMOJIKEH
Yuueepcanvnovle komnemenyuu u UHOUKAMOPBL UX 00OCHIUNCCHUSL
YK-2 Cnoco6en onpenensite | YK-2.1. Onpenensier 3HaTh:

KPYT 3a1a4 B paMKax
MOCTABJIEHHOMH eI 1
BbIOMPATH ONTHMAJIb-
HbIEe CIOCcOo0bI UX pele-
HHUSI, HCXO/I51 U3 JeHCT-
BYIOIIMX NPABOBBIX
HOPM, HMEIO LM XCH
pecypcoB U OrpaHu-
YeHM .

KpYT 33724 B paMKax
TMOCTaBJICHHOM MCIH,
OTIpe/IeTIsIeT CBS3H
MC)KZ[y HHUMU,

YK-2.2. Tlpenynaraer
CMOCOOBI peIlICHUS
IIOCTABJICHHBIX 3a1a4
U 0XHJIAeMbIC PE3yJib-
TaThl; OICHUBACT
[IPEII0KCHHBIC
CIIOCOOBI C TOUKH
3pEHHUS] COOTBETCTBHS
TSN TTPOEKTa,

YK-2.3. [Inanupyer
peanm3anuio 3a7a4 B
30HE CBOEH OTBETCT-
BEHHOCTH C YIETOM
HAMEIONINXCS pecyp-
COB U OTPaHUYCHU,
JNEHCTBYIOMIMNX TIpa-
BOBBIX HOPM;

YK-2.4. Beiongser
3aJ]a4d B 30HE CBOCH
OTBCTCTBCHHOCTU B
COOTBETCTBHH C 3aIlja-
HUPOBAHHBIMH PE3YITb-
TaTaMH ¥ TOYKaMU
KOHTPOJISL, TIPH HEOO-
XOJIMMOCTH KOPpEK-
TUPYET CIIOCOOBI
peIIeHus 3a/1a4;

YK-2.5. [Ipencrasmns
€T pe3yJIbTaThl MPOCK-
Ta, MpeJIaracT BO3MO-
JKHOCTH MX HCIIOJIb30-
BaHUsI U/UIIA COBEp-
HICHCTBOBAaHUA.

- TpeOOBaHMS M IPUHLUIIBI LEJIe-
MOJIaraHus;

- IPUHIIMITBI ¥ METObI IJIAHUPOBA-
HUS,

- METOABI OPraHn3aluy 1 yIpaBs-
JIeHUs1 B 00J1aCTH XUMHH, IPUMEHSI-
eMble Ha (pezeparbHOM U PErHo-
HAJIbHOM YPOBHSIX;

Ymern:

- (opmynmpoBath nepeycHb
B3aMMOCBSI3aHHBIX 3aja4, 00ecedn-
BAaIOMINX JOCTHXCHUE ITIOCTABJICH-
HOM 1IN,

- OTIPENIEINATH 0KUAAEMBIE PE3YIIb-
TaThI pEIICHHs 331a4;

- pa3pabaThIBaTh Pa3InuHbIC BUbI
TUIAHOB TIO PeaN3aliK TIPOTPaMM B
00JIaCTH XUMMH;

- IPOBOJIUTh AHAN3 TUIAHOB C
MO3HULIUH TPABOBBIX HOPM, UMEIO-
LIUXCS PECYPCOB U OIPAHUYECHU;

- IPOBOJUTH OLIEHKY PECYPCHOTO
oOecrieueHus pa3TuIHbIX
MEpPONPHUATUIl XUMUIECKOTO
XapakTepa (HayqyHO-TIpaKTHYECKHe
KOH(epeHLUH, Hay4YHbIE CEMUHAPBI,
JUCITYTHI);

- OPUEHTUPOBATHLCS B 3aKOHOA-
TEJILCTBE U MPaBOBOM JIUTEPaATYpE,
[IPUHUMATh PEILICHUS U COBEPILATH
JEWCTBHS B COOTBETCTBHU C 3aKO-
HOM.

Baapers:

- METOAMKOM U METOIaMH TUIAHH-
POBaHUsSI U IPOBEACHUS HAYYHOTO
HCCIIEIOBAHUS TI0 OTIPEICIICHUTO
3¢ heKTUBHOCTH AEATEIHHOCTH B
00J1aCTH XUMUHU.




Hpoqbeccuouaﬂbnbte Komnemenuyuu u undukamopbl UX 00CMuUNCeHUA

IIK-3

CnocodeH ucnoJib30-
BaTh CUCTeMbI (pyHa-
MEHTAJbHbIX XMMH-
YyeCKUX NMOHATHIH U
MEeTO/10JI0THYeCKHX
acleKTOB XUMHUH, (hOpM
U MEeTOA0B HAYYHOI' 0
TO3HAHNS.

MK-3.1. 3HaeT OCHOBHI
(dyHIaMeHTaIbHBIX
pa3IenoB XUMHUH: He-
OPTaHUYECKON XUMUU
(cocraB, cTpoeHmue,
CBOWCTBA BEIICCTB U
COCIIMHCHUI), OpTaHU-
YECKOM XUMHU (OCHOB-
HBIE KJIACCHI YTIIEBO-
JIOPOJIOB, TOMO(YHK-
LIMOHAJILHBIX, T€TEPO-
(hYHKIIMOHATEHBIX U
TeTePOLIUKINYCCKHUX
COEIMHEHUH), aHAIIN-
TUYECKON XUMHUH (MET-
POJIOTHYECKHE METOIBI
aHaJm3a, CyIIeCTBO
peaxIuii, MPUHIINTIBL U
00JacTH UCTI0JNIB30-
BaHUS XUMHUYIECKOTO
aHanu3a), pusnueckoit
XUMUU (OCHOBBI TEP-
MOJIMHAMUKH, TEOPUHU
pacTBOPOB 1 (Ha30BBIX
paBHOBeECHUH, XUMU-
YeCKOW KMHETUKU U
KaTanmsa,
JIEKTPOXHUMUH)

MK-3.2.YMmeer npume-
HATHh TEOPEPTUUECKUE
3HaHUA IJ1d pECHICHUA
KOHKPETHBIX 3a/la4 B
XHUMHH; TIOJIb30BaThCS
COBPEMEHHBIMU Ipe.I-
CTaBJICHUSIMH OCHOB-
HBIX pa3JIeloB €CTeCT-
BEHHBIX HayK JJIs
00BsIcHEHNS crierTu(u-
KU ITIOBCACHUSA XUMHU-
YECKUX COCIUHCHUIM;
HCIIOJL30BaTh JaHHBIC
110 CTPOEHUIO BEIIECTB
W COCAMHEHUN 1151
HU3Y4YEHUS UX CBOKCTB,
HCIOJIb30BaTh CTPYK-
TYpHBIE TaHHBIE B HC-
CIICIOBAHUM.

IK-3.3.Bnaneer oc-
HOBaMH TeOpUH GyH-
JaMCHTaJIbHBIX pasic-
JIOB XMMHH,; HABBIKAMHA

3HaTh: 0a30BBIC IOHATHUS HEOPTa-
HUYECKOHM, OPraHWYEeCcKOM, aHau-
THYECKOH, PU3NIECKOH, KBAaHTO-
BOM XMMHH, XUMHH BEICOKOMOJIC-
KYJSIPDHBIX COCUHEHUN U XUMU-
YECKOHN TEXHOJIOTUH U 3aKOHOMEp-
HOCTH XMMHUYECKHX MPOLIECCOB C
y4acTHEM HEOPTaHUYECKHUX, a TAKKe
HU3KO- U BBICOKOMOJIEKYJISIPHBIX
OpPTraHUYECKUX BEILECTB

Ymerh:

- MPOBOAUTD MPOCTHIE ONEePALIUN
(ananmza u kmaccupukanyun
BEIIECTB, COCTaBJICHUS (HOPMYIL,
CXEM TPOIIECCOB, IEPBUIHOTO
aHanM3a pe3yJIbTaToB | T.I1.),
BOCITPOM3BOJANTH OCHOBHBIC TTOHS-
THS HEOPTraHUYECKOM, Oprannyec-
KOU, aHATUTUIECKON, PU3UICCKOH,
KBaHTOBOM XWMMH, XUMHH BBICOKO-
MOJIEKYJISIPHBIX CO€IMHEHUIN U
XUMHYECKON TEXHOJIOTUH U
3aKOHOMEPHOCTH XUMUYECKUX
MPOLECCOB C yYaCTUEM HEOPTaHU-
YeCKHX, a TAKXKEe HU3KO- U BBICOKO-
MOJICKYJISIPHBIX OPTaHUIECKUX
BEILECTB.

Baaners:

- HaBBIKOM PabOTHI C Y4eOHOM
JlurepaTypoil 10 HEOPraHUYECKOH,
OpPraHUYECKOU, aHATUTHYECKOM,
(u3nYeCKOr, KBAHTOBON XUMUH,
XUMUU BBICOKOMOJIEKYISIPHBIX
COCIMHEHUHN U XUMHYECKOU
TEXHOJIOTUH




pelIeHus] KOHKPETHBIX
TEOPETUYCCKUX U
SKCIEPUMEHTATbHBIX
3a1a4.

4. OFbEM JUCHUIIUHBI U BUJIbl YYEEHOM PABOTBHI

Taoauna 4.1.
O0beM IMCHMIIIMHBI M BUABI y4eOHOH padoThl
Bup yueOHoii padoThl Bcero 1
4acoB cemecTp
OO01mast TpPyA0eMKOCTh TUCIUTITHHBI 252 252
AyIUTOpHBIC 3aHATHUS 166 166
Jlexuun 54 54
[TpakTuueckue 3aHATHI 112 112
CamocrositensHas pabora ctyneHtoB (CPC) 59 59
KonTtposb 27 27

5. CONJEP)KAHUE JUCLUIIJINHBI, CTPYKTYPUPOBAHHOE I10 TEMAM
(PA3EJIAM) C YKA3BAHUEM OTBEJEHHOT' O HA HUX KOJIMYECTBA
AKAJJEMHUYECKHX WJIH ACTPOHOMHUYECKHNX YACOB U BUJIOB YYEBHBIX
3AHATUUA

Tabuauua 5.1.
5.1. CTpykTypa U coaepKaHue JUCIUTTHHBI

OO0mast TpyT0eMKOCTbh JUCITUTLTHHBI COCTABIISICT 5 3aueTHhIX enuauil, 180 gacon

Bunbr yueOHO# pa-
dopMma TeKyIero
0O0TBI, BKIIOYast

NoNo § KOHTPOJISI YCIIEBAEMOCTH,
Pa3znen nucuuninHb o} camMocT. paboTy
/1 2 dbopMa IPOMEKYTOYHOTO
O Jlex | IIpakT. [CamoCTOSIT.
KOHTPOJISI ¥ aTTECTAIUN
uMu | pabotel| pabora
1 Bsenenne. OcHOBHEBIE 1 4 10 4 TecT Ha XUM.
MOHATUS U 3aKOHBI XUMUU. HOMEHKIJIATYpPy
2 Crpoenue atoma 1 6 14 7 TecToBrle 3agaHus




KonTponbHas pabora
XHUMHYECKas! CBA3b 1 6 14 6
Nel
[Tepuon. 3axon u [lepuos. 1 6 10 6 Komtoksuym Ne 1
cucTeMa
CrpoeHne KOMIUTCKCHBIX 1 6 10 6 TecToBbIE 3aAaHUS
COEIUHEHNN
Hauana xumudeckoit 1 6 14 8 TecToBbIE 3aaHUS
TEPMOIUHAMUKH
Kunetnka u Mexanusm 1 6 14
XUMUYECKOU PeaKInu o KonTponbnas pabora
Ne 2
PactBopHI 1 8 14
8 TecToBBIe 3amaHNA
DIEKTPOXUMHUYECKUE 1 6
CBOICTBa pacTBOPOB TecToBbIE 3aMaHUA
12 6 KonTtponbHas pabota Ne3
Komnnoksuym Ne 2
HUroro: 54 112 59

5.2. Conep:xanue nucuunaunbl «Teopernyeckas HeopraHuYecKast XMMHS

1. BBeaenue

XvMHUs Kak CUCTeMa 3HaHMUU O BEIIeCTBaX M UX MpeBpalieHusX. Teopus U SKCIIEPUMEHT
B XUMUHU. Pasnnynble ypoBHM Xumuueckoil Teopuu. WHpopmanmonnsle cuctemsl. Cucrema
MIPUOPUTETOB B pa3BUTHH XUMUU. OCHOBHBIE MTPOOIEMBI COBPEMEHHON HEOPTaHMYECKON XUMUU.
Pycckast HOMeHKIaTypa HEOPTaHMYECKUX COSAUHEHUN (KHUCIOpPOMd, OKUCEN, THAPOOKUCH, BOJA,
IeJI0o4b, TMEPEeKUCh BOAOPOAA, CEPHOKHCIBIA, XIJIOPUCTHIM u T.JA.). MexayHapoaHas
HOMCHKIJIaTypa. XUMHSA ¥ DKOJIOTHS.

OCHOBHBIE TIOHATHS W 3aKOHbl XUMHH. ATOMHAs €IUHUIA MacChl. ATOMHas H
MOJIeKyJIsipHast Macchl. Moiib. MonbHast macca. BanentHocTh. CTenieHh OKUCICHUS. DKBUBAJICHT.
MonbHas mMacca skBuBajieHTa. OnpenesieHuss XUMUYECKOI0 SKBUBAJIEHTA AJIEMEHTA, KUCIOTHI,
TUAPOKCUAA, COJHM, OKcuaa. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE SKBUBAJICHTHI. 3aKOH
CTCXUOMCTpPUH. 3aKOH 3KBUBAJIEHTOB.

CriocoObI BbIpayKEeHUS] KOHIIEHTPAIH PACTBOPOB.

2. Crpoenne atoma. PazBurHe npejacraBieHuii o ctpoeHun atoma. KBanroso-
MeXaHH4eCKasi Mojeb.

ATOM — Kak cnoxHas cuctema. CioxHas cTpykrypa siapa. [I[poToHbI U HEHTPOHBI.
IIpoTOHHO-HENTPOHHAs TEOPUS CTPOCHHUS ALIpa.

JIBoiicTBeHHasi mpupoja 3JIeKTpoHa. Macca M 3apsia 3JIEKTpOHOB. BoJHOBBIE CBOICTBA
anektpoHoB. CooTHomeHue HeompenaenaeHHoctu I'erizenbepra. Ilonstue opOutamu. BonHoBas




¢byHkuus U BoiaHOBoe ypaBHeHue lllpenunrepa. Panuanbhas m opOHTanbHas COCTaBISIONINE
BOJIHOBOM (PYHKIIMU.

KBanToBble uncia. CTpyKTypa 3JIeKTpOHHBIX 000704eK. KBaHTOBbIE YpOBHU, KBAHTOBbIE
moaypoBHH, S-, P-, d-, f- aromueie opOurtamu. IlpaBuino KieukoBckoro. PeanbHbie
PacIIONIOKEHUsl YPOBHEW U IIOAYPOBHEU B aTOME.

OCHOBHbBIE TMPHUHIMUIIBI PACTIpPEAENICHUs] 3JEKTPOHOB B aTOMe: MPHUHILMUII HauMEHbIIEH
sHepruu, npunuui Ilaynmu u npasuno I'ynaa.

N300paxeHne 371eKTPOHHON CTPYKTYpbI aTOMa MpHU MOMOIIHU JIEKTPOHHBIX (hopMyIt u
KBaHTOBBIX SYEEK. DHEPreTUUECKHE JUarpaMMbl MHOTO3JIEKTPOHHBIX aTOMOB.

3. XuMH4YecKas CBA3b

[Tonsitne xumudeckoil cBsizu. KpuBble M3MEHEHHUS DHEPrUU MPH 0O0Pa30BAaHUU CBS3H.
[Ipupona xumuueckoii cBsi3u. KonnuecTBeHHbIE XapaKTEpUCTUKU CBA3U. Tum cBs3u. BaneHTHble
1 MEKMOJIEKYJIIPHBIE CBS3H.

KoBanentnass cBs3b. JlBa MeToga OOBSCHEHWS KOBAJICHTHOW cBsi3u. (OCHOBHBIE
nookeHuss metona BaeHTHBIX cBs3el (BC). IMomsaprocThs cBsizu. HemomnspHbie W MONsIpHBIC
MOJIEKYJbl. JIUMOJIBHBII MOMEHT M XapaKTEpPUCTUKHU CTENEHU IMOJIAPHOCTU CBA3U. THIbI
ruOpuAN3ail aTOMHBIX OpOHTaNel, HampaBIEHHOCTh XHMHUYECKON CBSA3U, Te€OMEeTpUyecKas
KOHpUTypanus MOJEKyl. G- U m- CBa3u. OJuHapHBIE, JBOWHBIE M TPOHHBIE CBS3H.
HenacpimaemocTs cBsI3U. DHEPrUs CBSI3H.

OCHOBHBIE TOJOXEHUS METOJa MOJEKyJsipHbIX opOutaneit (MMO). CassbiBaromue,
Pa3pBIXJISIIONIMNE W HECBS3BIBAIOLINE MOJICKYISIpHbIE OpOWTaNM; G- U 7- MOJEKYJSpHBIC
opbutanu. CxeMbl MOJEKYJISPHBIX OpOUTaNIel IBYXaTOMHBIX TOMOSIIEPHBIX, T€TEPOAIEPHBIX U
MHOT0aTOMHBIX MOJeKyll. [Topsaok cBa3u. MaruuTHsle cBoiicTBa MoJieKyil. CpaBHEHHE METOJI0B
BC u MMO.

Nonnast cBs3p. Kputepuit o0pazoBaHusi HMOHHOW CBsi3U. HeHachlllaeMoCTh CBSI3H.
Kpucrannuueckoe cocTosiHue HOHHBIX coeuHeHUH. HenanpaBineHHOCTh CBSI3U. DHEPrus CBA3H.

MexmonekynsipHble cBsi3U. BogopoaHas CBs3b.

4, Ilepuonnyeckuii 3akoH W mnepuoauveckass cucrema »3jemenroB JI.H.
MenpeieeBa

[Touckn  oCHOBBI  KIacCU(UKAIMU  XUMHUECKHX  DJIIEMEHTOB  JI0  OTKPBITHS
MEPUONYECKOTO 3aKOHA.

Tpu stana pabotsr .M. MenneneeBa B 001aCTH CHCTEMAaTUKU XUMUYECKUX 3JIEMEHTOB.
dopMynHpoBKa MEPUOAMYECKOTO 3akoHa. Co3maHue TEePUOIUYECKON CHUCTEMBI SJIEMEHTOB.
Jloruueckue BBIBOJIbI U3 IEPUOIUYECKOTO 3aKOHA U IEPUOJUYECKON CUCTEMBI 3JIEMEHTOB.

CoBpeMeHHast (QopMyIHUpOBKa TMepuoandeckoro 3akoHa. CTpyKTypa COBPEMEHHOU
MEePUONYECKON CUCTEMBI 3J€MEHTOB. KOpOTKONMEPHOIHBI M AJITMHHONEPUOIHBIA BapUAHTHI
nepuoanudeckoi cucremsl. llepuon. I'pynma. [lenenue rpynmsl Ha noarpymmnsl. Tunudeckue
3JIEMEHTHI, TOJTHbIE AHAJIOTH.

S-, p-, d-, f- amemenThl. BHYTpEeHHSS ¥ BTOpUYHAS TIEPUOTUYIHOCTb.

3aKOHOMEPHOCTH M3MEHEHHSI OCHOBHBIX XapaKTEPUCTUK aTOMOB IO MEPHOJAM H
rpynnaM. Paauycsl aTOMOB M HMOHOB, 3HEPIUSl MOHU3ALUH, CPOACTBO K DJIEKTPOHY,
DJIEKTPOOTPULIATEIIBHOCT: U3MEHEHHUS DTHUX XAPAKTEPUCTHUK I10 MEPUOAAM U TpyIIIam.
3aKOHOMEPHOCTHU U3MEHEHUSI BAJICHTHOCTU, OKUCIUTEIIbHO-BOCCTAHOBUTEIbHBIX CBOMCTB
3JIEMEHTOB U CBOMCTB OJHOTHUITHBIX COCTUHEHUM.

BajeHTHBIC 3JIEKTPOHBI 1 MHOTOOOpPAa3Ke BAJICHTHBIX COCTOSIHUN aTOMOB S-, pP-, d-,
f- anemeHTOB.

5. CTpoeHHe KOMIJIEKCHBIX COeTHHEeHUil
Koopnunamnuonnass teopuss BepHepa kak mepBast yJgadHasi IOIBITKA TEOPETHUYECKOTO
oObsicHeHust  cTpoeHust  KoMmIulekcHbIX — coeauHeHuit  (KC).  OcHOBHblE  MOJOXKEHUS



KOOPJIUHAIIMOHHOW TEOpHH: IICHTPAIbHBIA aTOM W JIMTaH/bI, BHEIIHSS U BHYTpPEHHsA cdepa,
KOOPJAMHAIIMOHHOE YHUCIIO, SIIPO KOMIUIEKCA, €T0 3apsij, II1aBHas U OOOYHAs BaJICHTHOCTH

[Ipupona xumuueckoit cBa3u B KC. Coueranue 3J€KTPOCTATUUECKOTO U KOBAJIECHTHOTO
B3aMMOJICHCTBUSl LIEHTPAJIbHOTO aroma (WM HOHA) ¢ JuraHgamu. [loHsATHE O KHCIOTax H
ocHoBaHMsX JIbrouca.

Pons KC B mpupone (pepmentsl, xopoduiii, reMorao0uH, KOMIUIEKCHBIE COCTHMHECHHUS
MHKPO3JIEMEHTOB B TUTAHUU PACTEHUH, JiekapcTBa U sijbl). Mcnons3oBanue KC B TexHonorumu,
CEJTLCKOM XO3SICTBE M MEAUIIMHE (pa3/eleHue U OUYMCTKA CMECe HEOPTaHWYECKUX COSTUHENH,
O0oprba ¢ XJIOPO30M paCTEHUH, MPOTUBOOIYXOJIEBOE JEHCTBUE KOMIUIEKCOB TUIATHHBI U JPYTHUX
anemeHToB). Jletyume KC wu ux poinb B HEOPraHWYECKOM CHHTE3€ (TOHKHE IIJICHKH,

TeTEPOCTPYKTYPBHI).

6. Hauajia XuMH4€eCKOii TepMOANHAMUKH

XWUMUYECKHE TIPOIECCHl Ha MHUKPO - U MAaKpOypOBHSX. BakHeillne mnpu3HaAKu
XUMHAYECKHX TpeBpamieHuid. [IoHsITHe 0 XMMHUYECKHX MPEBPALICHUS B HEOOBIYHBIX YCIOBUSX:
IJIAa3MOXUMUS, 3ByKO- U MEXaHOXUMHMSI, KpUOXHUMHUSL, JTA3€PHAST XUMHS.

OCHOBHBIE TIOHATHS XUMHUYECKOW TEPMOJMHAMHUKU: CHUCTEMA, HapaMeTpbl COCTOSHUSA,
paborta, 3Heprus, TerioTa.

BHyTpeHHss 3Heprus, U €€ U3MEHEHUE NPHU XUMHUYECKUX M (Pa30BBbIX MPEBPALICHUSX.
[lepBoe Hauamo TEPMOAUHAMHUKH. OHTAJIbOUS OOPa30BaHHUS XUMHYECKHX COCTUHEHHIA.
CrannaptHoe cocrosiHue. CraHmapTHble OSHTaIbIUU oOpa3oBaHus. TeruioBele APQPEKTH
XUMUYECKHUX peakuui. TepMOXMMHUYECKHE pacyeThl, OCHOBaHHbIE Ha 3akoHe I'ecca. Tepmoxu-
MHUYecKHe IMKIBL. TernoeMkocTs. TemmnepaTypHasl 3aBUCUMOCTb TEINIOEMKOCTH M SHTAJIbIIHU.
VYpasuenue Kupxroda. JHeprusi XuMHUUECKON CBSI3H.

Bropoil 3ak0H TepMOIMHAMUKU. DHTPOIUSA. 3aBUCUMOCTh 3HTPOIUU OT TEMIEPaTyphl.
CrangaptHas SHTpomnus. M3meHeHnue sHTponuu mnpu (Pa3oBBIX MepexoAax M XUMHUECKHX
peakmusix. Oueprusi [mb6ca wu osHeprusi [embmronsma. Kpurtepuit  caMOnpou3BOIIEHOTO
MPOTEKAaHUs MPOLIECCOB. XUMUYECKUM MOTEHIMAN, 3aBUCUMOCTh XMMUYECKOIO MOTEHIHANA OT
KOHLIEHTpAllMy, JaBJICHHUS pEareHTOB. YCJIOBHE XHUMHUYECKOro paBHOBecus. M3orepma
XUMUYECKON PEaKLUH.

KoHcTanTa XMMHMYECKOrOo paBHOBECHS KaK Mepa INIyOMHBI NPOTEKaHHs IPOLECCOB.
Hcnonb3oBaHue 3HAYEHUM CTAHAAPTHOM HSHTAIBIMM M HSHTPONMM JISI pacuera KOHCTAHT
paBHOBECHS XMMHUYECKUX peakiuil. DaKkTopbl, BIAUSIONINE Ha BEJIMYUHY KOHCTAHThl pABHOBECHSI.
TepMmoarHamMuuecKnil BBIBOJ, 3aKOHA AEUCTBYROIIMX Macc. CIOBUI XMMHYECKOI'O PaBHOBECHS.
[Tpunnumn Jle [Hlatense.

7. KMHeTHKa U MeXaHU3M XHMHYECKHX peaKkuuii

CKOpoCTh XMMHMUYECKOM pEaKkIUH, €€ 3aBUCHUMOCTb OT IPHUPOABI M KOHIEHTpALUU
peareHToB, Temnepartypbl. [lopsnok u MojekyiaspHocTh peakuuu. KoHcTaHTa ckopocTH, ee
3aBHCUMOCTB OT TEMIIEpaTyphl. YpaBHEHHE AppeHHuyca. DHEprusl aKTUBalUuH (JeiicTBUTENbHAs
n Kaxymascs). [loHsatue o Teopunm aKTHBHBIX COYJAapeHHH, aKTHBHPOBAaHHOM KOMILJIEKCE B
TEOpUH aOCOJIIOTHBIX CKOPOCTEH peakuuu. MexaHu3M M KUHETHKAa PEaKIUid B TOMOTEHHBIX U
rereporeHHbix cuctemax. llemubie (H.H.CemenoB) u konebarenbnbie (b.I1.benoycos,
A.M.Xabotunckuii) peakuuu. ['oMoreHHbIii U reTeporeHHb Karanus. Ayrtokaranu3. Kune-
TUYECKUM BBIBOJ, 3aKOHa JeUCTByromux Macc. QDopmaibHas KUHETHKA, KHUHETHUYECKUE
YpaBHEHUS sl OMHOCTOPOHHUX peakuumii [ u 1l nopsnka.

Nurubutopsr u narubupoBanue. OCOOEHHOCTH KMHETHKHU Ta30(a3HbIX, KUAKODA3HBIX U
TBEpA0(a3HBIX peakuuid. MeXxaHu3Mbl peakluii C yuaCTHEM OPTaHUYeCKUX COeTMHEHUH.

Xumnueckoe paHoBecue. OOpaTumble M HEOOpAaTUMbIE XUMHUYECKHE PEAKIIUU.
CocTosHME paBHOBECHS U MIPUHILIUII MUKPOCKOIIMYECKON 00paTUMOCTU peakuuu. KnHeTnueckuit
U TEPMOAMHAMHUYECKUN NOIXObI K OIIMCAHUIO XUMUYECKOIO PaBHOBECHSL.



KoHcTaHTa XMMHMYECKOrOo paBHOBECHS W pas3lUYHble CHOCOOBI ee BbIpakeHUs. CBs3b
KOHCTaHTBhl XMUMHYECKOI'O PpAaBHOBECHS CO CTaHAAPTHBIM M3MEHEeHHeM »HHepruu ['nbdbca.
CMmeleHne XuMHU4ECKOro paBHOBECHsI TpH U3MeHeHuH yciioBuil. [Ipunnun Jle Hlatense.

Bnusaue cpenbl Ha TpoTekaHWE XMMHUYECKHX peakiuil. OcoO0eHHOCTH Ta30(ha3HbIX,
KHUIKO(pa3HBIX, TBEPIOQa3HbIX peakuuil. Posb SHTaIBIMUHOTO M SHTPONMUHHOIO (HaKTOPOB B
OTIPEJIEIICHUH HAIlpaBJIEHUs IIpolecca.

8. PacTBOpHBI

PactBopbl kuakue (BOAHBIE M HEBOIHBIC), TBepAble M Tra3oo0pasHbie. CrnocoOb!
BBIpQKEHUSI KOHLIEHTPAllUM pPacTBOPOB: MaccoBas JOJs, MOJSPHOCTh, HOPMaJbHOCTH,
MOJISITBHOCTh, MOJISIpHAsE JoJisl. BiusiHME Ha  pacTBOPUMOCTh DHEPTHH  CTPYKTYPHI
KPUCTAJJIMYECKOTO  BEIIeCTBAa W  HJHEPruu  COJbBaTallMu. PacTBOpBl  HACHIIICHHEBIE,
HEHACHIIIEHHbIE ¥, KOHIIEHTPUPOBAaHHBIE M pa30aBleHHbIE. 3aBHCUMOCTh PACTBOPHUMOCTH OT
Temrnepatypbl. PacTBopbl HieaabHbIE U peaibHbIE.

PactBop kak (¢a3za mepemeHHoro cocrtaBa. IloHatue o (a3oBBIX JAMarpaMmax,
KOMIIOHEHTax, (a3zax, cremeHsx cBoOonabl. [IpaBmimo (a3 ['mbGOca. dazoBble aUATPAMMBI
OJTHOKOMIIOHEHTHBIX CHCTEM Ha TMpHUMEpE IuarpaMMbl COCTOSHHMI BOAbl. OCHOBHBIC THIIBI
(ha30BBIX nMAarpaMM JABYXKOMIIOHEHTHBIX CHCTEM: CHCTEMbI C HEOTPaHHYEHHOH pPacTBOPHUMO-
CTBbIO, DIBTEKTHYECKHE CHCTEMBI, CHCTEMBI, BKJIIOYAIOIINE KOHTPYIHTHO W HMHTOHTPYIHTHO
IIaBSIIMECS XUMUYECKHE COeTUHEHUs. TpHaHT YIS CII0XKHBIX CUCTEM.

[ToHsiTHE O KOJUTOMTHBIX PACTBOPAX.

KonnuratusHble CBOMCTBAa pacTBOPOB HE IEKTPOIUTOB U ANEKTPOIUTOB. J[aBieHue napa
OMHapHBIX pacTBOpoB. 3akoHbl Paymsa. Kpuockomuss u  30y/UIMOCKONUS Kak METOJIBI
ompejeNneHus: MOJSpHbIX Macc. OCMOC W OCMOTHYECKOE JaBIIEHHE B HEOPTraHHMYECKUX H
Omnonornyeckux cucreMax. 3akoHsl Payns u Bant ['odda nns pacTBopoB HE AJIEKTPOIHUTOB U
ANEKTPONUTOB. M30TOHMUECKHt KOA(hOUILIUEHT.

[pomuecc 3amep3anust BOABI M BOJHBIX PacTBOPOB. Kproruapar n KpuoruapaTHas TOUKa.
BriBeTpuBaHHe KpHUCTANIOTUAPATOB coyiel. PacruibiBaHre 00€3BOKEHHBIX COJICH BO BIAXKHOMN
atMocdepe.

Onexrponutuyeckas auccouuanus (C.Appenuyc). CunbHble U ciaa0ble AJIEKTPOIUTHL
CreneHp W KOHCTaHTa aucconuanui. MakTophl, BIUSIONIAE HA CTETEHb SJICKTPOIUTHYECKOU
mucconuanuu. Kaxyimascs creneHb IUCCONMAIMUA CHJIBHBIX AJIEKTPONUTOB. Jluccouumanus
c1a0BIX DIIEKTPOIUTOB. 3aKOH pa3BeneHnss OcTBaIbA.

Boma kak Baxueimmii pactBoputenb. KoHcTaHTa aumcconmanuu Boibl. HMoHHOe
MIPOU3BEACHNE BOIBI. BOOPOIHBII TOKa3aTElNb.

I'unponu3 u conpBonu3 coseil. KoHcTanTa paBHOBECHs peakiuu TUApoin3a. DakTopsl,
BIIHMSIFOIIIME HAa PABHOBECHE PEAKIUN THAPOITU3A.

[TpousBeneHne pacTBOPUMOCTH IJIOXO PACTBOPUMBIX CHIIBHBIX AJIEKTPOJMTOB. Y CIOBUS
OCaXJICHUS ¥ PACTBOPEHHSI OCAIKOB.

OcHOBHBIE TMOJNIOKEHUSI NpoTonuTHueckoi Teopun bpencrena-Jloypu. ComnpsbkeHHbIE
KHCJIOTHI M OCHOBaHWsA. KOHCTaHTa MPOTOIUTHYECKOTO PABHOBECHS KaK XapaKTEPUCTHKA CHIIBI
KHCIIOTHI 1 OCHOBAHHS.

9. DyeKTpPOXMMHYECKHUE CBOMCTBA PACTBOPOB

ConpsiKeHHBIE  OKUCIIMTEJIbHO-BOCCTAHOBUTENbHBIE Mmapbl. [loHsATHE O 1BOMHOM
3JEKTPUUYECKOM CJO€. DJEKTPOJbl, TrajbBaHUYEcKas suyehka. OJIEKTPOJIHbIA MOTEHIIHAII.
CrangapTHbI 3JICKTPOAHBIM TNOTEeHIMaN. Psn Hanpspkenuid. OnpeneneHue HampabBiieHUS
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuii. YpaBHeHue Hepncra. Jluarpammsel Jlatumepa.
[TonsaTHe 0 AMarpaMmax OKUCIUTEIbHBIX COCTOSIHUM (uarpaMMbl «BOJIBT-9KBUBAJICHT - CTEIICHb



OKHCIICHHMS»). 3aBHCHMOCTb 3JIEKTPOJHOTO MOTeHuuana ot pH cpenpl. Dnektponus,
3JEKTPOXUMHUUYECKUE UCTOUYHUKH SHEPTUH, KOPPO3US KAK AIEKTPOXUMUYECKHN IpoOIieCC.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

[lpy w3ydeHHH TEOPETHUECKOrOo Kypca Ha JEKIUSAX MpelycMaTPUBACTCS 3aJ0KECHHE
MaTepuala B Bue npe3eHTanuu. OTAenbHbIe JTEKIINH N3JIaraloTcs 1Mo MPOOIeMHON TEXHOIOTHH.

Ha nekumsix ucmons3yloTcs B KauecTBE AEMOHCTpAIlMOHHOTrO Matepuana [lepuogndeckas
cucrema semenToB J[. V. MenaeneeBa u psi Apyrux CIpaBOYHBIX TaOJHIIL.

[Tpu u3y4yeHUH CBOWCTB OTIEIBHBIX XUMHUUYECKUX COCAUHEHHUM U XMMHUYECKHUX MPOIECCOB
npeayCMaTpuBacTCA IOCTAHOBKA JICKIIMOHHBIX JCMOHCTPAIMOHHBIX OIIBITOB.

HekxoTopsie paszmenbl  TEOPETHYECKOTO Kypca HM3YYalTCs C  HCIOJIB30BAaHUEM
oTeperKaromell CaMOCTOSTEIFHONW paOOThl: CTYIEHTHI MONMYyYaloT 3aaHHus Ha O3HAKOMIICHHE C
HOBBIM MaTEPHUATIOM JI0 €T0 U3NIOKEHUS Ha JIEKIUAX.

Ilepen ouepenHON JNEKIHMH, KaK IPaBUIO, MPAKTHUKYIOTCA <JIETyYKH» IO MaTepuaily
HpeILLII[YH_Ieﬁ JICKIIUH. DTO MO3BOJIAET OnpeaACINTb CTCICHbL YCBOCHHUA M3JIOKCHHOI'O pPaHCC
Matepuana. Jlnsg Oosiee OCHOBATENbHON OLIEHKH YCBOSIEMOCTH TEOPETHUECKOro Marepualia
CTYACHTAaMU HCHOJIB3YHOTCAd TCECTbI, a TaKXKXC TpaAUIUOHHBIC MNHUCBMCHHBIC U YCTHBIC
KOHTPOJIbHBIE MEPONPUATHS (KOJIJIOKBUYMBI, KOHTPOJIbHBIE PAOOTHI).

6. NEPEYEHb YYEBHO-METOAUYECKOI'O OBECIIEYHEHUSA JJ51
CAMOCTOSTEJBHOMN PABOTHI OBYUAIOIINXCS MO JTACHUIIIUHE

JlekIMOHHBIE 3aHATUS MPOBOAATCS 1 pa3 HeAemo B 00beMe 2 4acoB M 4 YacOB MPAKTUYCCKUX
3aHATHH B TIepBOM  ceMecTpe. Ilocine OKOHUAHWS W3YyYCHUS KaXIAOW TEMBI CTYICHTHI IMPOXOISIT

TECTUPOBaHME, cOOECETOBAHIE, BRITOHIIOT KOHTPOIbHBIC PAOOTHI.
7.1. IlepeueHb-y4eOHO-METOIMUECKOTO OOECIICUEHUS TSl O0YUJaAIONUXCS IO TUCIIUILIAHE:

1. AxmetoB H. C. O0mias 1 HeopraHu4eckasi XUMusi: Y4eOHHK JIJISl BYy30B/—
M.: Beicm. mk., 2012. — 743 c.
2. ['muaka H.JI. O6mas xumust. — M.:Uuterpan-Ilpecc, 2010. — 727 c.

3. I'muaka H.JL. 3agaun u ynpaxknenus mo ooment xumuu. — JI.: Xumust, 2011.

7.2. Yxazanus 1yt 00y4aromuxcs 0 OCBOCHUIO JUCITUTUTHHBI
Taoauna 7.1.

Coaep:kanue caMOCTOATEIBbHOI PadoThI 00yUYaIOIIUXCS
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TeMbl/SOI’IPOCbl, BbIHOCUMbLE HA CAMOCNOAMENbHOE U3)-
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Dopmvl pabomol

BBCI[CHI/Ie. OCHOBHBIE ITOHSATHSA M 3aKOHBI XHMHH.

cobeceoBanue,
TECTOBLIN
KOHTPOJIb

CtpoeHue atoma

coOeceoBanue,
TECTOBLIN

XuMuueckas CBA3b

CobecenoBanue,
TECTOBBIA KOH-

TPOJIb

[lepuonnueckuin 3aKOH U IepUOAUYECKast

xuMudeckux ayemeHToB J[.M.Menaeneena

CHUCTEMA

CobecennoBanue,
TECTOBBIA KOH-

TPOJIb

CTpOeHI/Ie KOMILJIEKCHBIX CO€JUHEHUI

cobeceioBaHme,
TECTOBBIM KOH-
TPOJb

Hauana xumMuueckor TepMOJNHAMUKHI

cobeceIoBaHume,
TECTOBBIN
KOHTPOJIb

KuHeTrnka 1 MEXaHU3M XUMUYECKON pEaKIMU

cobeceoBanue,
TECTOBBLIN
KOHTPOJIb

PacTtBOpBI

cobeceIoBaHmeE,
TECTOBBIN
KOHTPOJIb

3J'ICKTpOXI/IMI/ILICCKI/IC CBOMCTBaA pacTBOpPOB

cobeceIoBaHmeE,
TECTOBBIN
KOHTPOJIb

8. OHEHOYHBIE CPEACTBA JJIAA TEKYIIEI'O KOHTPOJIAA YCIIEBAEMOCTHU "
MMPOMEXYTOYHOM ATTECTAIIUA

Bonpocwl ona covbecedosanusn

Tema: «OcHOBHbIE IOHATHA H 3aKOHBI XMMHH. DKBHBAJIEHT)

. . 3
1. OObeM pe3nHOBOW KamMepbl aBTOMOOMIIbHOM mMHBI paBeH 0,025 M”, naBieHue B

Heit 5,0665 10° Ila. Ornpenenute Maccy BO3/1yXa, HaXOISIIETOCS B KaMepe Mpu

20°C.

2. PaccuuTaiiTe MOJEKYIIpHYIO Maccy rasa, eciu 7 10 kr ero pu 20°C n
0,253: 10° Tla 3aHUMAIOT 06BEM 22,18 102 M2,

3. Paccuuraiite cpeHIOI0 MOJNIEKYJISIPHYIO MacCy U INIOTHOCTb IO AUOKCUIY
yriepoaa CMecH Ta3oB, cojepikaiieit mo ooremy 38% docrena COCl, u 62 %

xJyiopa Cl .




4. Ompenenure Maccy 10°® m® rasoBoii cmecH, conepxkarteit (mo oovemy) 50%
Bozopoza u 50% nuokcuaa yriaepoaa (H.y.).

5. Ta3 (n.y.) 3anmmaer o6sem 1 M°. TIpn Kakoii TemmepaType 0GbeM rasa yIPOHTCS,
€CJIM JIaBJICHHE Ta3a He MEHseTCs?

6. Ilpu xakoMm JaBIEHUMHU Macca XJIopa 00beMoM 3+ 10 m® cocrasur 2,5-10° kr, ecin
t=23°C?

7. Kaxkyro maccy CaCO3 Haio B3sITh, YTOOBI OJYYUTh NPU €70 NPOKATUBAHUU
JTMOKCHJT YIIIepO/Ia, 3aHUMAIOIUH 00beM 25 10° »° npu 15°C u naBnenun
104000 I1a?

8. Brerunciure 06bem 0,100 xr razosoit cmecu coctaBa 3CO+2CO, pu 50°C u
nasieaud 98600 I1a.

9. M3510°kr xyopara kanust KCIO3 6pu10 omygeno 0,7 10°% u° KHCJIOPOJIa,
n3MmepenHoro npu 20°C u gasnenun 111900 ITa. Onpenenute MaccoByro 10110
npuUMeceil B XJiopaTe Kajusl.

10. ITpu 0°C B cocyne oobemom 14- 103 m° COZIEPKUTCS 0,8-10'3 Kr Bogopoaa u 6,30
107 kr azora. Ornpenenure napiyaiIbHOE JAaBJICHUE a30Ta U 001Iee JaBICHUE
CMECH.

Tema: «OCHOBHBIE KJIACCHI HEOPraHNYECKUX COeIUHEeHUii»

1.

10.

Kakue GunapHbie coeAMHEHUS HA3BIBAIOT OKCUAAMU? YKaXUTE BOZMOXKHBIE CTIOCOOBI UX
MOJIY4CHHUS.

Ha geM ocHOBaHa knaccuduKaiys OKCUIOB Ha: a) HecolieoOpa3yrolue 1 coneodpa-
3yrolue; 0) KUCIOTHBIE, OCHOBHBIE U MPOSBISAIONINE KUCIOTHO-OCHOBHYIO
JIBOWCTBEHHOCTH? Kakne peakinu XxapaKTepHbI IS OKCUIOB KaKIOW M3 3TUX TPYII ?
[TpuBenuTe MpUMEPHI OKCUIOB, KOTOPBIE MPU B3aUMOACHCTBUHU C BOAOM 00pa3yloT JiBe
kucnothl. Kak B3anmopeiictByroT ¢ pactBopom Ca(OH); okcuabt N2Os, N2O3 1 NO,?

B ueM nposiBisieTcst KUCIOTHAs IPUPOJA TEX OKCUIOB, KOTOPBIE C BOJIOM HEMOCPECT-
BEHHO HE B3aMMOJICUCTBYIOT?

HazoBuTte 0OCHOBHBIE OKCHIBI, HETOCPEACTBEHHO B3aMMOAEHCTBYIONIME ¢ BOAoM. Ha-
MUIIUTE YPaBHEHUS COOTBETCTBYIOIINX PEAKIIUN.

Kakue mo xapakrepy oKCHIIbI 00pa3yloT HEMETAIIBI U METAILIBI B Pa3HBIX CTEIICHSIX
okucienus? [lokaxure 310 Ha mpuMepe okcuaoB xpoma CrO, Cry03, CrOs.

VY Kakoro u3 IByX OKCHJIOB OCHOBHBIC CBOMCTBA BhIpakeHbI criibHee: FeO unmm Fe,Os;
SnO uiu SNO,; ZnO wim CdO; SnO unu PO; BbO wim CaO; As,O3 i BirO3?

B kakux ciydasx J1Ba OKCHJIa MOTYT B3aUMOJEHCTBOBATD JIPYT C APYTrOM U KAaKUE CO-
eIMHEHUS IIPU 3TOM 00pa3yroTcs?

Kaxue okcuibl 1 Ha KaKOM OCHOBAaHUU MOT'YT OBITh OTHECEHBI TAKXKe U K KJIacCy coJjeit?
[IpuBeuTE COOTBETCTBYIOIINE IPUMEPHI.

dopMyliaMH KaKHX COJIEH MOXKET OBITh (hOPMaTILHO BBIPAKEH COCTAB TAKUX MUHEPAJIOB,
Kak IIIUHENN, raycMaHuT, MarueTut? K kakoMy Kjaccy ciielyeT OTHECTH 3TH
coeMHeHus1?

Tema: «CTPOCHI/IC aToMa. Hepuonntwcxm‘i 3aKOH H MepuoanvdeCKass CHCTeMa XUMHIECCKUX

asnemeHTOB .. MeHaeeeBay



1. Yto Ha3BIBAIOT NPUHIUIIOM HEOMPEEICHHOCTH U COOTHOLIIEHUEM HEOMPEICTICHHOCTH?

2. TlpuMeHHMMO ¥ IOHATHE TPASKTOPHUH JABUKEHUS K MUKpodacTuiiam? Yem 3To onpeie-
JISIeTCS U KaKOe TIOHSTHE €T0 3aMEHSICT?

3. HeompeneneHHOCTh B CKOPOCTH 3JIEKTPOHA PaBHA 10® em/c. Haiinure COOTBETCTBYIOLIYIO
HEONPEIEIEHHOCTh B MOJIOKEHUH JIEKTPOHA.

4. Yto Ha3bIBaAIOT SHEPTHEH noHn3auu? Kakas BeTuyrHa UMEET C He OJJMHAKOBOE YH-
cJ0BO€ 3HaUeHHe? B Kakux eNMHUIIaX OHU U3MEPSIOTCS?

5. Uemy paBHO YHCIIO BCEX BO3MOXKHBIX HOHU3AIIMOHHBIX MOTEHIIMAIOB JIJIsi JAHHOTO aToMa
U YTO SBJISIETCS MPUYMHOM YBETTMUEHUS UX 3HaUeHUH B psany: 11<Ix<ls...?

6. Kak 3aBuCHT BeTMYMHA HOHU3ALIMOHHOTO MOTEHIIMANA OT 3HAUECHHUS JJI SJIeKTPOHA
TJIaBHOTO KBAHTOBOT'O YMCJIa U YeM 3Ta 3aBUCUMOCTH 00yCIIOBjIeHA?

7. Urto HaA3BIBAIOT CPOJCTBOM aTOMa K AJIEKTPOHY? {7151 KaKuX 2JIEMEHTOB ATa BEJIUYMHA
uMeeT HauOoJIbIlIee MOJIOKUTEIHHOE 3HAUCHHE U JIJISl KAKUX OTPUIIATeIbHOE 3HAaUeHUE?
Kakue skcnieprMeHTalIbHbIE JaHHBIE YKa3bIBaIOT HA HEBO3MOXKHOCTh CYILIECTBOBAHUS
MHOT'03apsIIHBIX MPOCTHIX HOHOB?

8. Kaxoii BEIBOZ MOKHO CI€JIaTh O CBOMCTBAX 3JIEMEHTA I10 3HAYEHUIO TSI HErO HOHU-
3aI[MOHHOTO MOTEHIIUAJIA U CPOJCTBA K DJICKTPOHY?

9. Yro Ha3BIBAIOT a0COJFOTHON M OTHOCUTEIILHOM 3JIEKTPOOTPUIIATEILHOCTRIO? Kak 1o
3HAQYEHUIO 3TOU BEJIMUYMHBI MOKHO, CYJUTh O HAMPABICHUU CMEILICHUS SJIEKTPOHHOU
IUIOTHOCTH Tpu 00pa30BaHUM CBsI3E?

10. Yro Ha3BIBAIOT CTETICHBIO OKUCIICHHUS JIEMEHTa M UeMy paBHa MX 001Iasi CcymMMa B
MOJIEKYJE U HOHE?

Tema: «XuUMHUYECKas CBA3L»

1. MoxeT U ITMHA CBSI3U OBITH PAaBHOHM CyMMeE panycoB ABYX aTOMOB, KOTOpbIE €€ 00-
pasyrot? Ilokaxkute u 00bsICHUTE Ha TpuMepe MoseKynbl Hp, 3Has, uto r/H/=0,053uM, a
d/H- H/=0,074um.

2. Berancmute sHepruto 6 -cBsizu C-C, eciu craHgapTHas TeruioTa oopasosanus C-H u3
ra3000pa3HbIX yriaepoaa u Boaoposa paBHa -2815 k//mMonb, a s3Heprus o-cesizu C-H
paBHa - 411,3 xJ[>/MOJIb.

3. DOmneprus qucconuanuu HJ pasaa 298,4 x/x/mMonb. Moxkuo 1 pa3inoxutb Hl Ha 37e-
MEHTBI ITpH 00JIYyYEHUH YIbTPapHOIETOBHIM CBETOM A = 2 100 m2 Kakyro snepruo
HAJ10 3aTPaTUTh, YTOOBI PA3I0KUTh 5 103 T HI?

4. TlouemMy MakcHMMaJIbHasi KOBAJEHTHOCTH ochopa MOKET OBITH PABHOM ITSITH, a Y a30Ta
TaKO€ COCTOSIHME OTCYTCTBYET?

5. B pamkax teopuu BC 00bsCcHUTD, TOYEMY Y OOJIBIIMHCTBA P-3JIEMEHTOB C TIEPEMEHHOM
BaJICHTHOCTHIO €€ 3HAUYCHHSI pa3inyaroTcs Ha 27

6. Jlnsg Kakux 3JI€MEHTOB, UMEIOIINX dJIEKTPOHHBIE KOH(UTYpaIIM BHEITHETO CJIOS aTOMa
2.2 4124 25 pel nb ! R
3s"p°,4s°p’, 58" p°, 6S p° xapakTepHbI IepeMeHHas YETHASI ¥ IEpEMEHHAs HEUETHAS
BaJICHTHOCTh?
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Tema:

Ha ocHoBaHMM pa3HOCTH 31EKTPOOTPUIIATEILHOCTA ATOMOB DJIEMEHTOB YKXKUTE, KaK
W3MEHSETCS CTENEHb MOHHOCTH cBs3u B coequdenusx HF, HCI, HBr, HJ?

PaccuuTaiite 3 pekTHBHBIE 3apsiibl aTOMOB BOAOPOAA U XJIOpa, 00pa3yroIuX KOBa-

JICHTHYIO TOJISIPHYIO CBSA3b, €CIIH [Wy.; MOJIeKyIbl HC1 paBen 3,4 10 K™, a unna
cesi3u H- C1 pasna 1,2710™° m.

Kak  MOXHO OOBSICHUTB, YTO aMMHAK U TPUPTOPH]L a30Ta, UMEIOLIHE OJIMHAKOBYIO IH-
paMuaIbHYI0 GOPMY U COZIEPIKAIIEe ATOMBI SJIEMEHTOB C IPUMEPHO OJIMHAKOBBIM
pas3IuuueM B 3JIEKTPOOTPHULATEIBHOCTH, CYIIECTBEHHO Pa3INYaloOTCs 10 BEINYNHE
qunonbHeIX MoMenToB: L (NH3) = 0,49 « 10 Kim, w(NF3)=0,07-10"%° Ko m?

Kak cormnacoBaTh Mainyto nossipHOCTb cBsizu B Moiekyne CO (i = 3,33 10°% Knm) co
3HaunTeNbHBIM pazauareM B 30 C u O D0O(C)=2,5; 30(0) = 3,5.

Hounnas cease.

Temmneparypa miasnenus: CaC1,=780°C, CdCl,=560°Q paauyc Ca pasen 0,104 um,
Cd—0,09 uM. OOBSACHUTH PA3IUUUE TEMIICPATYP TUIABICHHS.

ITpu nepexone ot CsF k CsJ remnepatypa miaaBieHUs] KPUCTAIUIOB YMEHbIIACTCS.
OOBsACHUTH HAOIIOAAEMBIN X0 U3MEHEHHS TEMIIEPaTyphl IUIaBICHHUS.

OOBICHUTH HEYCTOMUMBOCTH ruApoKcuaoB Meau (1) u cepedpa (I).

OOBSCHHUTH C TIO3MIIMKA ITPEJICTABICHHUIA O MOJISIPU3AIMA HOHOB MEHBIIIYIO YCTONYUBOCTD
AuCl; B cpaBaennu ¢ AuCl.

K>CO3 mnasurcs npu 890°C 6e3 paznoxenus, Ag,CO; pasnaraercs yxe npu 220°C.
OOBSICHUTH YKa3aHHOE pa3IndHe.

BaCl, B BonHbIX pacTBOpax auccouuupyeT nmoiaHocteio, a HYCl, moutn He aucco-
uupyeT. OOBSICHUTE 3TO Pa3JInYUe B CBOMCTBAX COJIEH.

Uto Ha3bIBaIOT TONOJHUTEIBHBIM MOJIAPU3ALUOHHBIM 3P dekToM? OOBACHUTH, KaK €ro
+ o

HaJIn4Me B COCTMHEHUAX ng nemnaet okcua HYO menee ycroitunBbiM, ueM okcua ZnO,

HECMOTps Ha OOJIBIINI pasnyc HOHA PTYTH.

Kakoe coennnenne tepmudecku 6onee yctoitunso: a) PbCO3 u CaCOs, 6) HYCly u
PbCly, B) FeCl3 u NiCl3, r) Zn(OH), u Ca(OH),, 1) MgCO3 u SrCOs.

<<3HepreTnKa U HANIPABJICHHOCTb XUMHYE€CKHUX ITPOLECCOB»

Kakoii 3aKoH sBJIsIeTCS. OCHOBHBIM 3aKOHOM TepMoxumun? Jlaiite ero ¢opmMyInpoBKy.
Ilepeunciure cnenacTBUs, BRITEKAIOMIME U3 3aKoHa ['ecca. Jlid KakuX ONpeeeHU OHU
UCIIOJIB3YIOTCSI B TEPMOXUMUYECKUX pacyeTax?

Kakoil pyHKIMEeH COCTOSIHUS XapaKTepU3yeTcsl TEHACHIIUS CUCTEMBI K JJOCTHKEHUIO TaK
Ha3bIBAEMOI'0 BEPOATHOI'O COCTOSIHUSA, KOTOPOMY COOTBETCTBYET MaKCUMAJIbHAS
0ecropsAT0YHOCTD PACIIPEICICHUS YaCTHIL?

Kak u3meHseTcs S3HTPONUs CUCTEMBI C TIOBBIILIEHUEM TEMIIEPATYpPhl, B PEaKLMIX CUHTE3A
Y Pa3JIOKEHUS BEIIECTB?
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Tema:

Kak BiusieT Ha SHTPONMIO CUCTEMbI 00pa30BaHuE ra3000pa3HbIX MPOIYKTOB?
KakuMu oJTHOBpEMEHHO NeHCTBYIOIMMH (DaKTOpaMu ONpeiessieTCs HalpaBIEHHOCTh
XUMHUYECKOTO Tpoiiecca?

Yro HazbIBaroT SHepruei ['mo0ca? Kakum oOpa3zom nsMeHeHue 31oit BenuuuHbl (AG)
yKa3bIBaeT Ha TEPMOJIMHAMUYECKYIO BO3MOXHOCTb MJIM HEBO3MOXKHOCTb
CaMOIIPOM3BOJILHOIO IpoTekaHus npouecca? Kakoe 3nauenue AG onpenesnser
PaBHOBECHOE COCTOSTHUE CUCTEMBI?

I[Tpu xakom cootHomennu AH u TAS: a) cucrema HaxoauTCs B paBHOBECHH, 0) Xu-
MUYECKHN IPOLECC HAIIPABJIEH B CTOPOHY IK30TEPMHUUECKON WU HHAOTEPMUYECKON
peakuuu?

OHTaNBIMUHBIM WX SHTPOIUIHBIM (DAKTOPOM ONpeessieTcs HalpaBIeHNe XUMHUUECKUX
peakuuii Ipu O4YeHb HU3KKUX TemrepaTypax?

B03M0XHO J11 caMONIPOU3BOJIBHOE MPOTEKAHUE MPSMOI pEaKIUU, €CIIN IIPU MOJI0KHU -
TenbHOM 3HaueHun AS: a) AH>0, 6) |AH[>|TAS|?

((CKOpOCTb XUMHUYECCKHUX peaKIlI/Iﬁ. XuMHYeCKoe PAaBHOBECHUE»

Peakuus unet no ypasHenuto 4NH;3 +50,=4NO+6H,0. Kak u3smMeHutcst CKopocTh pe-
aKIIMU, €CJIM YBEJIUYHTD JaBJICHHE B 2 pa3a?

Peakmus mexny BemectBamMu A u B Beipakaetcst ypasHenneM 2A+B=2C. HauansHas
KOHIIeHTpaIus BemectBa A pana 0,3 monw/m, a Bemectsa B — 0,5 monbs/n. Koncranra
CKOPOCTH peakuuu paBaa 0,8 °/monp’Mun . Paccunraiite HAYaJIbHYIO CKOPOCTh MPSIMOA
pPEeaKIuu ¥ CKOPOCTh MO0 HCTEUCHUH HEKOTOPOTO BPEMEHH, KOT1a KOHIICHTPAITUs
BemecTBa A ymensbinaercs Ha 0,1 MoJib.

Paznoxenne N,O Ha MOBEpXHOCTH 30JI0Ta IPU BBICOKUX TEMIIEpaTypax MpoTeKaeT 1o
ypaBHeHu1o: 2N,0=2N,+0, KoHcTaHTa CKOPOCTH JaHHOM peaKIuu paBHa 5- 10
n/monsmuH nipu 1173 K. Hauansraas kornentparus N,O 3,2 momns/in. Onpenenure
CKOPOCTh PEaKIMU MIPH 33IaHHOM TeMIIepaType B Ha4adbHbIA MOMEHT U B TOT MOMEHT,
korna paznoxurcs 25 % NO.

Peaxmus unet o ypasHernto 2NO+0,=2NO,. HauanbHbIe KOHIIEHTPAIIUH pearu-
pytomux BetmecTs 0bu1H (MOJIB/11): C(NO)=0,8; C(O,) =0,6. Kak u3mMeHHUTCS CKOPOCTh
peaxIyu, eclii KOHUEHTPAIMIO KHCIOPOoAa YBeTHUuTh 10 0,9 MOb/J, a KOHLIEHTPAIUIO
okcuaa aszora 10 1,2 Moas/n?

PaccunraiiTe KOHCTaHTY CKOPOCTHU PEAKIUH NEPBOT0 MOPsAKA, YUUTHIBAs, UTO 3a 25 MUH
peakius mpoxoaut Ha 25 %, T. €. mpopearupoBaja 4eTBepTas YacTh BELIECTB.

5 -1
KoncranTta ckopocTH peakuuu nepBoro nopsijaka passua 2,5-10~ ¢ . Kakoe koinuecTBo
OCTaHeTcsl HenpopearupoBaBuInM yepe3 10 4 mocie Havana peakuuu? HavanbHas
KOHIIGHTpaLus paBHa 1 MOJb/1I.

CKOJIbKO BpeMEHU HE0O0XO0UMO Ui MPoxoxaeHus Ha 60 % peakiuu BTOpOro Nopsaka,
€CJIM TIpH TOH ke Temrepartype 3a 20 muH peakuus npotekaet Ha 30%? HauanpHbie
KOHIICHTPAI[UU UCXOIHBIX BEIIECTB OJMHAKOBBI M PABHBI 2 MOJIB/I.
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Tema:

ITpu 393 K peakuus 3akaHunBaeTcs 3a 18 MuH. Uepe3 CKONBKO BPEMEHU 3Ta PEAKIIMs

3akoHuuTCs npu 453 K, ecnu TemniepaTypHbIil K0O3(QPHUIIMEHT CKOPOCTH PEaKIMU paBeH
3?

Omnpenenure TeMnepaTypHblid KOAGGUIUEHT CKOPOCTH PEaKLUU, €CIIU IPY TOHUKEHUU
TeMnepaTypsbl, Ha 45° peakius 3aMeIIiiach B 25 pas.

KoHcTaHThI CKOpOCTH peakuuu nepsoro nopsaka npu 288 u 325 K cooTBETCTBEHHO

2 -1 . .
paBHbl 2-10 1 0,38 ¢. KakoBbl TemnepaTypHbiii KOOPGOUIIUEHT CKOPOCTH ATON PEeaKIHH
Y KOHCTaHTa CKOPOCTH 3TOM peakiuuu npu tremnepatype 303 K?

Tema: «PacTBopsl. Teopust JIeKTPOJUTHYECKOH M CCOLUALTUN»

Kakwue BemiecTBa Ha3bIBAIOT AJIEKTPOIUTAMH? UeM OTINYAIOTCS UX BOJHbBIE PACTBOPHI OT
pPacTBOPOB HEDJICKTPOIUTOB?

Yro Ha3bIBAIOT N30TOHUYECKUM K03 durenToM i? KakoB ero (pmu3nuyueckuii CMbICT U
METOJIbI DKCIIEPUMEHTAIBLHOTO onpeneneHus? OT Kakux (pakTopoB 3aBUCST 3HAUCHHUS 17
Kakue Benu4yHnHbI ABISIOTCS KOJMUECTBEHHOM XapaKTepPUCTUKOMN Mpoliecca 31eKTPOIH-
THYecKO aucconnanuu? Jlaite ux onpeaenenus. Kakyto u3 HUX U MOYEMY Ha3bIBAIOT
MOCTOSIHHOW BETTMYHUHOM?

Ha xaxue rpymnibl yCIOBHO JEJST JIEKTPOIUTHI IO BEIMYMHE CTETIEHU UX TUCCOLUAIH?
[IpuBeauTe npuMepsl MpeICTaBUTENCH ITUX TPYIIL

BeimazeT a1 0cazok MpH CIIMBaHKK HachlleHHbIX pacTBopoB: SrCl, u CaSO,; CaCl, u
SrS047

B kakoii mocnegoBaTeIbHOCTH TOJDKHBI BBINAIaTh OCAJIKH, €CIIH K pacTBOpaM, CO-
JepKaliuM HOHBL: 1) Ca?*, Ba®*, Sr*" u 2) CI', I', Br’, mocteneHHo npuOaBIATE: K
nepBomy pactBop NaSOs, a ko BTopomy pactBop AgNO3?

Kaxkas u3 nByx coseid 6oJibliie pacTBOpUMa U BO CKoOJIbKO pa3: CaSO4 nnm BaSO,4, BaCO3
i STCOQ,, Pblg HIn PbClg')

Kakwue u3 coseii He MoIBepraroTCs THAPOIH3Y, U €CIIU TIOABEPTarOTCs, TO 110 KAKOMY
tuny: K;SO4, Na,Se, BaS, RoNO3, ZnCh, K,;S03, KCIO3;, HCOOK, NaC10O,4, KBrO?
Jnis kakoit conu pH pactBopa 6yzaer umers 6oibiiee 3HaueHre: NaNO3z mim NaNO»,
CH3COOK mim CH3COONH,, KCIO wiu KCIO3?

JlaiiTe cpaBHUTENIbHYIO XapaKTEPUCTUKY CYIb(PaTOB, CYyIb(OUTOB U CYIbPHUI0B IIe-
JIOYHBIX METAJUIOB 110 X CIIOCOOHOCTH K THIPOJIN3Y.

«OKHCINTENbHO-BOCCTAHOBUTEIbHbIE PC€AKIHUH H IJTCKTPOXUMHICCKHUE MTPOHECCHD>

IlokaxuTe yCIIOBHOCTb TEPMUHOB «IIPUHUMAECT» U «OTHAAET» IEKTPOHBI IIPU OLIpEAC-
JeHUU QYHKIUI OKUCIUTENS U BoccTaHOBUTENS. [loueMy Takasi yCIIOBHOCTh BO3MOYKHA?

UTo Ha3BIBAIOT COMPSIKEHHON OKUCIUTEIbHO-BOCCTAHOBUTEIBHOM MapoOil U CKOJIBKO HX
JIOJKHO Y4aCTBOBATh B OKUCIUTEIbHO-BOCCTAHOBUTEIBHOM peakiuu? Yemy
COOTBETCTBYET Ka)/1asi U3 HUX?

Uto Ha3bIBaIOT OKUCIUTENbHO-BOCCTAHOBUTENbHBIMU KO3 dunmenTamu? Kakue MmeTo bl
CYIIECTBYIOT JUIs UX onpenaeneHus? [lokaxure CyImHOCTb KaXI0Tr0 U O0BSICHUTE, B
KAKUX CIIy4asX U I04eMY OJMH U3 HUX MPEANOYTUTEIILHEE IPYroro.
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MEeHSI0TCSl MM OCTalOTCs IOCTOSIHHBIMU 3apsA/l U aTOMHBIA COCTaB MOHOB, YYaCTBYIOIIUX
B OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX peakiusax? Bo3MOXKHO 1 npeBpalleHue npocToro
MOHA B OKCOAHWOH WJIM OOpaTHBIN Tporecc?

Ecnu xucnora, B3sTast B U30bITKE, y4aCTBYET B pEaKI[MM KaK OKUCIIUTEIb I BOCCTa-
HOBHUTEIIb, TO COBIA/IAET JIU JUIsl Hee KOA((UIIMEHT B MOJIEKYJIIPHOM YpaBHEHUU
peaKlny C OKHCIUTEIbHO-BOCCTAaHOBUTENBHBIM? Pa3bepute 3Tu ciiyyan Ha nmpumepax
B3aMMOJICHCTBHS: ME/IU C pa30aBIeHHON a30THOW KUCIIOTOM, CONISTHON KUCIIOTHI C
JUXPOMATOM Kajlusl.

OObscHUTE TPUYUHY PE3KOTO Pa3InyMs OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOWCTB
nByx metayuio 1 rpynnel [IC, Haxoasmmxcs B 5-M NepHoeE.

IloxaxnTe BIUSHIE Cp€AbI Ha MPOTECKAHUE OKHUCIIMTCIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ
Ha MpUMEPEC NU3MCHCHUA OKHCJIUTEIILHOM eMKOCTH nepMaHraHart - MOHaA.

Kakyumu KkucinoraMu MOXHO MOJIb30BATHCS 1JIs1 CO3[JaHUs CPEAbI TPU MPOBEICHUN
Red-Ox peaxkiuii? [Touemy ¢ 3TO# 1ETbI0 MPUMEHSIOT 00BIYHO Pa30aBICHHYIO CEPHYIO
KUCJIOTY?

CHOCO6CTByeT JIK KUCJias cpeaa: a) OKHCJICHHIO KaATHOHOB 10 OKCOAaHHUOHOB, 6) OKHC-
JIUTCIIbBHOMY HeﬁCTBHIO OKCOaHHOHOB?

Kakne oKHCIHUTEeIbHO-BOCCTAaHOBUTEIBHEIC CHCTEMEI HAa3hIBAIOT reTepo- U rOMOrcH-
HbeIMH? UTO SBIICTCS HpPI‘-IHHOﬁ BO3HMKHOBCHUS CKa4yKa IIOTCHIMAJIa B CUCTCEMax
IepBoro THIIa? VYnaercsa nu SKCIICPUMCHTAJIBHO OIIPCACIIUTD €Iro a0CoJIFOTHOE 3Ha4YCHUC,
OTHOCHUTEIBHOE 3HaYeHHE?

Inexmponus. Kopposus memannoe.

N3 kakuX TPOIECCOB cllaraeTcs 00Mmas peakius dICKTPOXUMHIECKOTO Pa3I0KEeHHUS
BerecTna’?

Yem oTiinyaeTcst 27€KTPOIU3 BOJHBIX PACTBOPOB JJIEKTPOJIUTOB OT JIEKTPOIN3a UX
pacrutaBoB? Kakue HOHBI M MOJIEKYJIbI, HAXOJAIINECS B BOJHBIX PACTBOPAX COJEH MOTYT
BOCCTAaHABJIMBATLCA HA KaTOAC U OKUCIIATHCA Ha aHone? Hanmmmre YpaBHCHUA
COOTBETCTBYIOIIMX PEAKLIUH.

[Tpu KakuX YCIOBHSIX U U3 KAaKUX COJIEH, BO3MOXKHO, TIOJIYYHTh C IIOMOIIBIO AJIEKTPOJIN3a
OJIHOBPEMEHHO HICJIOYb ¥ KUCIIOTY?

Jaiite popmynupoBky 3akoHOB Dapajies 1 UX MaTeMaTHYeCcKue BelpakeHus. YTo Ha-
3bIBatoT uncioM Papaznesd F? Uemy paBHa 3Ta BeJIMUMHA B KYJIOHAaX U aMmIiep-yacax?

[Tpu snexrponuze pactBopoB AGNO3, CuSO,, BiCls, Haxoasmuxcst B HOCIEA0BaTEIEHO
COEIMHEHHBIX AIICKTPOIIU3epax, BBLACIWIOCH 5,4r cepeOpa. Haiinure maccy
BBIICIMBIINXCS TIPH 9TOM MEJIU U BUCMYTA.

OnMHAKOBO JIM OTHOIIEHHE K KOPPO3UU TEXHUYECKOTO M XMMUYECKH YUCTOI0 MeTaa’?
UeM BBI3BIBACTCSI KOPPO3Hs OOBIYHON CTANU?
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Tema:
1.

2.

1)
2)
3)

10.

11.

Kakue CYIIECTBYIOT CITOCOOBI 3alllUThI MCTAJJIOB OT KOpp03I/II/I? KpaTKO H3JIOXKHUTC
CYIITHOCTb KaXX/I0I'0 U3 HUX.

«KommiiekcHbie COCIUHCHMU >
Kaxkne COCAMHCHUS MOXHO OTHECTH K KOMIIIEKCHBIM?

ITonp3yschk NOI0KEHUAMU KOOPANHALIMOHHON Teopuu BepHepa naiite onpeneneHus
CJICJYIOIIMM HOHATHAM: ) KOMIUIEKCOOOpa30BaTelib, 0) IUraH/Abl, B) KOOPIUHALMOHHOE
YHCIIO KOMILIEKCOOOpa3oBaTels, I') BHYTPEHHsISI U BHELIHSS cdepa KOMILIEKca.

Kak ONpPCACIEIOTCA 3apaJ] KOMIUICKCHOI'O MOHA U CTCIICHb OKUCJICHU A
KOMHJ’ICKCOO6p830BaTeJ'I$I?

Kaxkas cBs3b MCKAY CTPOCHHUEM ATOMOB 3JICMCHTOB U UX CIIOCOOHOCTEIO K
KOMHJ’ICKCOO6p830BaHI/II-O? HpI/IBe)II/ITC MMPUMCPBI TUITUIHBIX KOMHHGKCOO6pa3OBaTCHCﬁ.

HpI/IBeI[I/ITe IPUMEPHI TUIIMYHBIX JIUTaHIOB. Kakne JIMraHAbl Ha3bIBAIOTCA
MOHOJCHTAaTHBIMHU U KaKHEC HOJII/II[eHTEJ,THIJIMI/I‘.7

Kakoe BmsiHUE TOHKHO OKa3bIBaTh HA 3HAYCHHE KOOPAWHAIIMOHHOTO YMCIIA YBEITHYCHHE
paauyca 1 3apsijia: a) KOMIieKcooopazoBatessi, 0) turanaoB? Kakum cOOTHOIIIEHHEM
JIBYX CWJI, IEMCTBYIOIINX MEXAY LICHTPAIbHBIM aTOMOM U JTUTaHAAMH U MEXKIY CAMUMHU
JIMra"HiaMmu, onpeacisiCTCsa KOOpANHAIIHOHHOC ‘-II/ICJIO?

HpI/IBeI[I/ITe IIPHUMEPHI KOMITJICKCHBIX COGI[I/IHGHI/Ifll

C KOMIUIEKCHBIM aHUOHOM,

C KOMIUIEKCHBIM KaTHOHOM,
SIBJISIFOLLIMXCS] HEAJIEKTPOJIUTAMU.
[aiiTe M Ha3BaHuUeE.

[aiite onpeneneHue u NpuUBEAUTE NPUMEPHl OCHOBHBIX TUIIOB KOMILIEKCHBIX
COCIUHEHUH.

VYKakuTe OCHOBHBIE BU/IbI H30MEPUU KOMIUIEKCHBIX coeAuHeHuN. [IpuBenure npumepsl.

Kaxk ¢ mo3unuii MeTojia BaJICHTHBIX CBS3€H OOBSICHUTH 00pa30BaHUE CBA3EH MEXKTY
KOMILIeKcooOpa3oBaTeseM u urangamu? Kakue opOuTany meHTpaaIbHOTO aTOMa MOT'YT
OJTHOBPEMEHHO y4acTBOBaTh B 00pa3oBaHuu cBsi3eit? UeM aTo onpenensiercs?

CocraBbTe KOOpAHHALIMOHHBIE (hopMyitbl creayromux coeaunennii: 2NH4Cl-PtCly,
K>C,04 'CUC204, KC'AUC|3, ZCG(CN)Z 'Fe(CN)z, (NH4)4F€(SO4)2

Ilpumepnutit Komnaexkm 3a0anuii 011 KOHMPOJILHBLIX PadoOm
Tema: «Ocnosnvie nonamusa u 3akonvl xumuu. OCHO6HbBIE KNACCHI HEOP2AHUYECKUX
COeOUHeHUui)

Bapuant Nel



OrmnpeaenuTe SKBUBAJICHTHI 3JIEMEHTOB B uX okcuaax: Rb,0, MgO, Cr,03, SOs.

Ir HEexoTOporo Meraa coeaunsercs ¢ 8,89r 6poma u ¢ 1,78r cepwl. Haiinure 3xBHBa-
JICHTHBIE Macchl Opoma u Me, 3Hasi, YTO PKBHUBaJIeHTHas Macca cepsl 16,0r/Momb.

Hanmmmure ypaBHEHMS peakuuii, COOTBETCTBYIOIIMX CIEAYIOIIEH CXeMe:

SiOp+C Ca HCl 02 Ca3(P0O4)2

Cag(PO,4); 1200°C A~ t°C B c D E

Hanummmre rpaduyeckue hopMyiisl coeTMHCHNH U naiite nx HazBanws: HyOy, SN0y,
H3POy4, Hy5203, (CUOH)2CO3, NaH,AsO,.

Kaxkoit 00beM kucioposa cienyeT 100aBUTh K M Bo3nyxa (21% O-), 9To0BI comepika-
HUE B HEM KHCJIOPO/Ia MOBLICKIIOCH 110 25%.

Omnpenenure GopMylly OJHOTO U3 KPUCTAJUIOTHIPATOB CybdaTa HaTPHs, €CIIU ero Macca
IIPU MTOJIHOM 00€3BOKMBAHUM YMEHbIIUIAch Ha 47%.

Hamumure hopmyIisl coneit, COOTBETCTBYIOIIUX CIIEIYIOLIMM JIBOWHBIM okcunam: Pb,O3
u Pb3O,4. HazoBure ux.

Bapuant Ne2
Omnpenenute SKBUBaJICHTHBIC Macchl coenuHenuit: Fe,03, KH,PO,, Cr(OH)s, H,SiOs.

Ompenenute Maccy cepbl, 00pa3yroneics: Ipu B3anMOIECHCTBIN CEPOBOIOPOIA KOJIMYE-
cTBOM BetecTBa skBuBajeHTa 0,01Moib ¢ n30bITKOM KoHIeHTpUpoBaHHOH HNO3

Hanummre ypaBHEeHHs peakiiii, COOTBETCTBYIOIIUX CIEAYIOIIEH CXeMe:
Fez(SO4)3 —p X3 —P FeCl, —p» X; — P Fe30, 4—X;—P Fez(SO4)3

CocraBbTe hopMyIbl (AMIHpUYECKHE TpadUuecKe) BCEX BO3MOXKHBIX COoJiel 00pa3o-
BAaHHBIX THJIPOKCUIOM MAarHus U XpOMOBOM KHCJIOTOW. JlaliTe Ha3BaHUS COJISM.

K 50mn cmecu B 2-x okcuaax yriaepojaa nodaswin 100mi kuciaopoa u nogoxriu. B
pe3ynbTaTe peakiuu oomuit 00beM razoB ymenbiuics Ha 10%. Bce o6bembl ra3oB
U3MEPSUIUCH MPU OJIMHAKOBBIX yClIoBUAX. Orpeaenutre 00beMHBIN COCTAaB MCXOIHbBIN
CMECH.

[Tpu Tepmudeckom pasnoxenun okcuaa mapranma (IV), B3saroro maccoii 0,435, Bbize-
JIUJICST KUCTTOPOJ M 00pa3oBasics Apyroi okcua maprania maccoi 0,382r. Kakosa ¢op-
MyJia 3TOro oKcuaa?

Uto Ha3bIBAIOT SKBUBAJICHTOM BelnecTBa? [Ipyu KakoM yCIIOBUHM SKBUBAJICHT UICHTHYCH
CaMoOil YacTHUIIE BellecTna?

Tema: «Crtpoenue aroma. [lepuoanyeckuii 3aK0H M MEPUOTUYECKAS CHCTEMA XUMM -
yeckux jaemeHnToB /.. MenaejieeBa»



Bapuant Nel
UTo Ha3BIBAIOT MPUHIIMIIOM HEOIPEAEICHHOCTH U COOTHOIIICHUEM HEOMPEICTICHHOCTH.

s ckonbkux AO cymma N+1=8? EcThb i1 Takue opOUTAIN Y 3]IEMEHTOB IIEPHUOIUIECKOM
cUCTeMbI? ATOMBI, KAKUX 3JIEMEHTOB MMEIOT HaHOOJIbIlIee 3HAUCHHE CyMMBI N+]?

Hanummure snexktponHo-rpaduueckue popmynsi: Cr, Cl+°, Te”, Th.

Hanumure 35ekTpoHHbIE POPMYIIBI e11ie HEOTKPBITHIX 351eMeHTOB Nel08, Nel13 u yka-
JKUTE, KAKOE MECTO OHM 3aMYT B IIEPUOJUYECKON CUCTEME.

CKOpOCTh IBMKEHUS DJIEKTPOHA T10 TIEPBO 00pOBCKOM opouTe paBHa 2187 km/c. Ecnn
MOTPEIIHOCTh B ONPEIEICHUH CKOPOCTH paBHa 1 KM/c, TO Kakoil OyzeT mpu 3TOM Io-
TPEITHOCTh B ONpPeAeIIeHNH KoopArnHaThI? CpaBHUTE €€ CO 3HAYCHHEM Painyca OpOUTHL.

IToscuute MNPpUYXHY pa3JIM4rid B BEJIMUUMHAX HOHHBIX PaJWyCOB OJIS1 U303JICKTPOHHBIX
nonos; 1,33(F); 1,36(0%); 0,98(Na*); 0,74(Mg*"); 0,57(AI*")

O0bsacHUTE 0000 HU3KYIO YCTOMUNBOCTh COETUHEHUI P-2IIEMEHTOB O-TIepHo/ia B BbIC-
men C.O.

Bapuant Ne2

HpI/IMeHI/IMO JIK IIOHATHE TPACKTOPHUHN ABHXXCHUSA K MI/IKpOLIaCTI/II_IaM? Yem 310 OIpeacisi-
€TCs M KaKOoe€ MOHATHE €r0 3aMEeHSICT?

VKaxuTe 3Ha4€HHE KBAaHTOBBIX YHCENI JIJIS BHEITHUX 9JICKTPOHOB B aTOMAx 3JICMCHTOB C

nopsiAKoBeIM HOMepoMm 11, 14, 20, 23, 33.
Hamnumure anexktponHo-rpadudeckue Gopmyst: Pd, Zr? s7?,

Ha ocHoBaHMM yueHHsI O CTPOEHHH aTOMa OOBSICHUTE, IOYEMY SHEPreTUUECKHUH S-
MOJIypOBEHb BKJIIOYAET OJHY OpOUTAIIb, P-TIOyPOBEHB - TpH, d-NIOAYPOBEHS - NSATH U f-
IIOYPOBEHb - CEMb. Y KaXKUTE MaX YUCIIO MIEKTPOHOB HA ATUX MOAYPOBHSIX.

Uemy paBHa neOpoiiiieBcKast JJIMHA BOJTHBI AJIEKTPOHA, JIBHKYIIIETOCS CO CKOPOCTHIO: a)
6:10° m/c; 6) 2187 km/c?

DHeprus WOHHU3AIUH MIPH MOCIIeI0BATEIILHOM OTPBIBE AJIEKTPOHA OT atToMoB M( cocrtas-
nset: E1=733, E;=1447 u E3=7718 x/[)/momb. Uem 00bICHUTD pe3koe Bo3pacTanue E3?

Kakyro cTpyKTypy A0KE€H UMETh BOCbMOM nepuo? IIoBTOpsIET 1M OH OJTHOCTHIO
ceapMou nepuoj?

Tema: «XumMuueckas CBA3b»
Bapuant Nel

YeM 00BSICHATE HEBO3MOKHOCTE 0OpasoBauusa 100% MOHHON CBSA3U U YEMY IIPUMEPHO
y
paBHa O0JISI KOBAJICHTHOCTHU B HaI/I60J'I€e HNOHHBIX 6I/IHapHI>IX COCI[I/IHCHI/IFIX?



7.

YcTaHOBUTE POCTPAHCTBEHHYIO CTPYKTYPY CIEIYIOMIUX MOJIEKYS U HOHOB, OIIPEIEIHB
opOUTAIN TICHTPATBHOTO aToMa 1 uX Tun ruopuausanuu: NFs, NO,', PH3, PO43'.

Kak 10/KHBI MEHATBCS 3HAUEHHEe MOMEHTOB IUTOJIel Mosieky: B pany: a) CIF-BrF-IF; 6)
NH3-PH3-AsH;3?

[Monsipu3yeMocCTh Kakoro u3 MOHOB Oombie: F wiu Br, S wm Tez', Cl" wmu I'? O6mbsic-
HUTE PUYHHY.

T nns NaF=997°C, MgF,=1398°C, AlFs=1040°C, SiF,=-90°C, PF5=-94°C, SFs=-56°C.
OOBsacHUTH HAOIOTaEMYT0 3aBHCUMOCTh. OOBSICHUTE pe3koe pasinuuue Trur. AlF; u SiF,
CUHMTAs, YTO MOJIAPHOCTH CBSA3M paBHOMEpHO yMeHbIaercst oT NaF k SFe.

YeM 00OBSICHUTH 3HAUYUTEIILHO OoJiee BbICOKHE T1ir. ¥ TK. BOABI M INIABUKOBOM KHUCJIOTHI
M0 CPaBHEHUIO C TEMHU, KOTOPHIE JOKHBI COOTBETCTBOBATH MX MOJISIPHBIM Maccam?

DNeKTpUUECKUit MOMEHT JUIOoII MoJieKyibl HyS paBen

0,31-10'29KJ1-M, a HZSe-O,OS-O'ngJI-M. Onpenenure, Kak OTHOCATCS JAJIMHBI TUTIONEH 00enX

MOJIEKYIL.
Bapuant Ne2
1. Tlouemy npu HaJIUYUU OJHOM CBSI3U MEXKIy AaTOMaMHU OHa MOXKET OBbITh TOJIBKO O-

cBsa3bt0? Ipu Kakux ycinoBusax oOpasyercs m- U 0-CBA3U?

Ckoubko cBsizeit y atoma cepbl B Mosiekyiie SO,Cl,, y yriepoaa B monekyne COCl,; kak
9TO COTJIACYETCS C THIIOM THOpHIU3aIium?

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

Kak u3mensiercs monspusyroliee 1eiCcTBHE HOHOB S-2JIEMEHTOB BTOpOH Tpymmbl oT Mg k
Ba 1 moueMy 3T0 MPUBOAUT K MOBBILIEHUIO TEPMUUECKON YCTOWYMBOCTU UX KapOOHATOB
B TOH K€ IIOCJIETOBATEIILHOCTH ?

Tx. HF=293K, HCI=188K, HBr=206K, HI=238K. O0bsicHiTE IPUYHHBI U3MEHEHHS ITOM
BEJINYMHBI.

Kakoe coenunenue 6omee Tepmuuecku yctoiunbo? PhCO3z unun CaCOg; PhCly niu
PbBr4.

Paccuuraiite a¢pextuBHbIil pannyc nona Na B kpucramie NaF, ecnu koHcTaHTa pemier-
Ku ero pasra 2,31-10™° m, panuyc nona F pasen 1,33-10"% m.

Tema: «CkopocTb XUMHYECKUX peakuuil. XuMH4YecKoe paBHOBecHe. JHEPreTHKA U

HaANmpaBJ€HHOCTb XUMHUYCCKHUX ITPOLECCOB»

1.

Bapuant Nel
JluxpomaT aMMOHUS IPU HarpeBaHUM PA3JIaraeTcs 10 peaKiiu:

(NH4)2Cr07(t)=N21(r) + 4H,0(r) +Cr,03(t) AH® X p = -503 /I



4.

CKOJIBKO 3HEPIrUuH BBIIEINUIIOCH MPU Pa3JI0KEHUH HEKOTOPOU MOPIUH AUXpoMaTa aMmMo-
HUSI, €CJIM Macca TBEpAoro octaTka Ha 10r MeHbIIle MacChl HCXOHOTO BEIIECTBA.

Onranbius oopazoBanus HoO,(T) U3 mpocTeix BemiecTB paBHa - 136,1 kx/Momib, 9H-
TaJIBITUS TUCCOLMAIMH Ta3000pa3HBIX BOJOPO/Ia M KHCIOPOa COOTBETCTBEHHO PABHBI
432, 490 xIx/monb. Beraucnure suepruto cpsizu O-H B mepokcuae Bogopoaa, MpruHsB
sHepruto cBs3u O-O paBHoi - 138,07 k/[x/Monb.

Omnpenenure AH95 1 AU cuctembr: 4NH3(r) + 30,(r) = 2Ny(1) + 6H20(x)

[Tpu temneparype 100°C ckopocTh 01HOHM peakiuu B 2 paza 0oJiblie CKOPOCTH BTOPOH.
TemmnepatypHblii K03 (HUIIMEHT CKOPOCTH MEPBON peaKLMU paBeH - 2, BTopoil - 4. [lpu
KaKoll TemnepaType CKOpOCTH 00€UX peaKiiil BBIpaBHUBAOTCS?

Kak u3meHuTCS aBieHne B cHCTEME TiepBOHaYaIbHO coaepxkamei HBr u Oy, eciu k mo-
MeHTY HacTyruieHus paBHOoBecus: 4HBI(T) + Oy(T) = 2H,0(T) + 2Br)(T)

npopearupoaino 10% HCXOTHOTO KOTUYECTBA KUCIOPO/ia, a pABHOBECHBIE KOHIICHTpa-
ruu [HBr]=0,6 momns/m; [O2]=0,36 Monb/n?

Bo ckonbko pa3 cieayeT yBeIMUUTh KOHIIEHTPALMIO BelecTBa By B cucreme:
2A;( 1) + Ba(r) = 2A,B(1)

UtoObl IpHU yMEHBIIEHUU KOHIIEHTpAIMY BemiecTBa Ay B 4 paza CKOpOCTb IPSMO peak-
LIUY HE U3MEHWIIACh?

st Hekoropoit peakunn AG®>0. Kakue u3 npuBeIeHHbIX YTBEPXKIECHUHN PAaBUIIbHBI:

a) K >1; 6) k<l; B) B paBHOBECHOI1 cMecH IIpeodIaTat0T MPOAYKThI PEAKINH; T') B
PaBHOBECHOW CMeCH IPeodIIaIaloT HCXOIHbIE BenecTBa?

Bapuant Ne2

ITpu BoccTanoBnennu 80T okcuaa xemne3a(3) amoMuHreM BeinenuTes 426,3 kJx Tera.
[Ipu cropanum 5,4 r MmeTayuiMuecKoro antoMuHus Boiienutcs 167,3 x/x temna. Ha oc-
HOBaHUM 3THUX JAHHBIX, UCHOJB3Ys 3aKOH ['ecca, BIuMcanTe SHEpreTHuecKuii ekt
npu obpazoBaHuM 1 Mok okcupa xenesa(3).

AH® 5, MgO(k) u COx(r) coorBeTcTBeHHO paBHa- 601,8 u -393,5 x/[x/Moinb. Temnora
paznoxxenust MgCoz va MgO u CO, IH=100,7 x/[x/mM0nb. Vcrionb3ys 3TH TaHHBIE,
Haiinute TernoTy oopazoBanus MgCO3 U3 311eMeHTOB.

Boruncnuth TeMiepaTypHbli KO3QQUIMEHT CKOPOCTH PeaKIMU, €CIM KOHCTaHTa CKOPO-

ctu ee ipu 100°C cocrapisier 6 107, a npu 150°C -7,2:1072

5.

Jlnst Toro uTo0s! yBenmmuuTh B 216 1 256 pa3 ckopocTh peakiuu cuaTe3a NHs, Bo ckoJb-

KO pa3 HaJl0 MOBBICUTH B MEPBOM ciydae KoHUeHTpanuto Hy, a Bo BTopoMm nasnenue? Kak

WU3MEHUTCS CKOPOCTh PEAKIMU IIPU YBEJIUUEHUU faBieHus B10 pas3?

6.

Cucrema C(rpadut) +CO(r) =2CO(r) AH° =172,5 xIx



Haxonutcs B paBHOBecuH. Yka3aTh: a) Kak u3MeHHUTCs coaepxkanue CO B cucteme npu
NOBBILICHNUH t M IIpU HEM3MEHHOM JaBiieHuH? C yBeIMYEHUEM JABIICHUS IIPU HEU3MEH-
HOU Temmieparype? 6) I3MeHUTCS 71 K p MPH MOBBIIIEHUH OOIIETO JAaBICHUS U HEU3-
menHoil t? [pu yBennuenuu t? IIpu BBenenun B cuctemy karanuszaropa? OTBeT 060CHO-
BaTh.

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

YcTaHOBUTH TIPH CAEAYIOUINX KOHIEHTpauusax: (A) = 6Mouns/1, (B) = 2mons/x, (C) =
4monp/1, (J1) = 3monb/n. B paBHOBecHYI0 crctemy go00aBwmiid 4 MoJib/1 BemecTBa B. Bri-
YHCIIUTH HOBBIC PABHOBECHBIC KOHIICHTPAIIUN BEIICCTB.

Tema: «PacTBopbl. Teopusi 3JIeKTPOJIUTHYECKON TUCCONMATMM
Bapuant Nel

1. PactBop comepxurt 0,1monb CaCl, u 0,1momb AlCI3 B 21 pactBopa. KakoBa mMossipHas
kourenrpanus nona Cl” B pactope?

2. pH 1-110° H pacTBopa c1aboro 0JJHOKUCIOTHOTO OCHOBaHUs paBeH 9. Boruncnure KoH-
CTaHTY IUCCOLMAIIMM OCHOBAHMUS.

3. YKka3zarb, HEe IPOU3BOAS BBIYUCICHHUN, B KAKOM U3 PACTBOPOB JIBYX COJIEH PaBHOM KOH-
nentpanuu pH 6ombire nian menbie. OTBET 000CHYNUTE UCXOAsI U3 3aKOHOMEPHOCTH U3MEHECHHUS
KHCIIOTHO-OCHOBHBIX CBOMCTB 2nekTponuToB: KySe u K;Te; NasPO4 u NagHPO,.

4. Hailinure crenens ruaponusa conel n 3HadeHne pH 11 ux pacTBOpOB KOHLEHTPALUU
0.1monw/m: NH4Br, KCIO, HCOONa.

5. ITPAQ,Cr,07 , mpu 25°C pasHo 2 107 . Bremamaer mu ocagok AQ,Cr,07 pu cMemmBaHum
paBHbIx 00BemMoB 0,051 pactBopoB AGNO3 1 K;Cr,07? Ctenenp qucconuanuy dTHX
ANEKTpoIUTOB paBHa 90%.

6. Boruucnuts a u (H+) B 0,3M pactBope ykcycHol kuciotsl (K=1,8- 10'5). Kaxkne 3Hauenus
MPUMYT 3TU BEJIMYHMHBI 11ociie 1o6aBneHus K 11 pactBopa kuciotsl 0,2mons CH3;COONa?
Koaddunument akruBHoctu noHos f(CH3;COO") =0,7.

7. Cpasuuts pactBopumocts POCI, u Pbl,, Be(OH), u Ca(OH),. OtBeT 060CHYiTEe HCXOas
U3 TOJISIPU3ANMOHHBIX TPEICTaBICHUH.

Bapuant Ne2

1. PactBop comepxut 0,1moib - sxkBuBaienToB (NH4)3PO,4 B 200Mit pacTtBOpa. Kakosa Mo-
nspHas KoHneHTparms noros NH;* B pacteope?

2. Boruncnute pH 0,001H pacTBOpa cepHOI KUCIOTHI.

3. VKkasatb, He IPOU3BO/IS BHIYMCIICHHH, B KAKOM M3 PACTBOPOB JBYX COJIeH paBHOM KOH-
uenrpanuu pH Gonbiie wim Menbine. OTBET 000CHYITE HCXO/Is U3 3aKOHOMEPHOCTH U3MEHEHHUS
KHCJIOTHO-OCHOBHBIX CBOHCTB 31ekTpoauToB: NaHCO3; u Na,ClO3; NaClo, u NaClO.



4, Kakue BennuuHBbI ABISIIOTCA KOJIMYECTBEHHON XapaKTEPUCTUKOM MPOIIEcca 3JIEKTPOIIH-
THYeCcKON auccounanuu? Jlaiite ux onpenenenue. Kakyroo U3 HUX U MOYEMY Ha3bIBAIOT
MOCTOSSHHOM BEJIMYUHO?

5. Haiinute crenens ruaponu3a NalOs u NalO B pactBopax xonrenTpamnuu 0,1 momns/n. 13
MTOJIYYCHHBIX JIAHHBIX CJCIIAlTe BBIBOJ] O CPABHUTEIHLHOM CHIIC KHCIIOT, 00pa30BaBIIMX TH COJIH.
Kn(HIO3)=1.6-10" ; Kn(HIO)=2.3-10™".

6. Bremanaer mu BaSO,4 npu no6aBineHnn pacTBopa cepHOM KUCI0Th o0beMoM 100mi1 mpu
koHmenTpanuu 0,2Moib/11. K pactBopy BaCl, Toro ke 06bema, ecitn MOIsIpHast KOHIIEHTPAIHs
SKBHMBAJIEHTA 3TOT0 pacTBopa paBHa 0,2Moub/1.? Bynet nu 1o6aBieHHOE KOJIUYECTBO CEpHON
KHCIIOTHI SKBUBAJICHTHBIM WU H30BITOUHBIM?

7. Ckonbko Mok NH4Cl crienyer no6asuts k 11 0,1M pactBopa NH4OH(K=1,8~10'5) JUTS
TOT0, 9TOOBI KOHIIEHTpanus noHOoB OH™ cTana uncienHo paBaa Ka? YcmoBHo mpumem
f(NH;=1.

Tema: «OKHCINTEIbHO-BOCCTAHOBHTE/IbHbIC PEAKIMH M JIEKTPOXMMHYECKHE ITPOLECCh»
Bapuant Nel

1. 3aKOHYHTH COCTABIICHHE YPaBHEHHS PEAKIIMU M 110100paTh K03 PHUIIUEHTHI MPOCTEHITNM
cnocobom: SO,+H3AsO4+H,0—H3ASO5+...

2. HanumuTe ypaBHEHUs peakIiuii v 10100path KO3)GUIUEHTHI 2IEKTPOHHO-HOHHBIM Me-
TOJIOM: MnSO4+(NH4)28208+H20—>HMnO4+...; H,0,+CaOCl—

3. CoCTaBHTb B MOJICKYIISIpHOIT (popmMe ypaHenue peakumn: [Fe(CN)g]*
+H,0,—[Fe(CN)6]*+0,
4. Yemy paBHa MOJISIpHAsi Macca SKBUBAJICHTA TIEPMAHTaHATa KaJIUs KaK OKHCIIUTEIS, ECITU

3TO BEHIECTBO B MPOIECCE PEeaKIIMKA BOCCTAHABIMBACTCS: a) 10 cyibdara mapranua (II) 6) mo
JTUOKCHIa MapraHiia B) 1o Manranara kamus KoMnO,?

S. Bbyner nu paboTtaTh raabBaHUYECKHM 37IEMEHT, COCTOSIIEH U3 BOJOPOIHBIX 3JIEKTPOJIOB,
norpyxennsix B 1 u 0,11 pactsopsl KOH npu 25°C, eciu Kaxxyinas CTEINEHb JUCCOLUALUM
pactBopoB KOH cootBercTBeHHO paBHbI 77 1 91%?

6. I'anpBaHWYEeCKUN DIIEMEHT
(-)2Cr/2Cr*+ | H,SO, | (Pb) 3H,/6H" (+)

00pasoBaBIIeiics TPU KOPPO3UHU XPOMa, OTIATHHOTO CO CBHHIIOM, JTA€T TOK CHUJION OA.
Kaxkast Mmacca xpomMa OKHCIIUTCSI M CKOJIBKO JIMTPOB BOJIOPOIA BBIISIHUTCS 32 55¢ paboThI
3TOTO AJIeMeHTa?

Bapuant Ne2

1. 3aKOHUYHUThH COCTABJICHUE YPABHEHHsI PEAKIIUH U 10100paTh KOAPPHUITHEHTHI IIPOCTEUIIIM
criocoooMm: HySO4+KI+KCIO3—KCl+ls...



2. Hanummte ypaBHEHHUs peakiuii v 110100path KOd3)GUIUEHTBI 2IEKTPOHHO-HOHHBIM Me-
tonoM: H,SO4+H>S+KMnO4—S+...; HNO3+FeS,—

3. CoctaBuTh B MOJIEKYIISIpHOM hopme ypaBHeHHe peakiuuu: NoHa+1,—No+I.

4, Kakyro Maccy amoMuHUs MOKHO OKHCITUTH ¢ omoirsio 0,11 0,258 K,Cr,07 mo peakumn
Al+K,>Cr,07+ HzSO4—>A12(SO4)3+CI'2(SO4)3+K2804+ H,0.

5. DJ1C ranpBanndeckoi menu (-)Ag/AgNO; 0,0058  /a=98% | | Ag/X
H/0=85%/AgNO3(+)=0,085B. Onpenenurte KOHIEHTPAIUIO IEKTPOJINUTA TIPH MOTOKUTEITHHOM
ANIEKTPOJIE, ecii K03 (DUIIMEHTHI aKTUBHOCTH HOHA cepedpa B pactBopax AGNO; mpu
OTPHULIATETILHOM U MOJOKUTENbHOM 3J1ekTpojie paBHbl 0,945 u 0,750.

6. [Tpu paboTe raabBaHMYECKOIO AJIEMEHTA
(-) 4A1/4A1 | H,0, O | (Cr) 120H/6H,0, 30, (+)

00pa3oBaBIIETOCS MPH KOPPO3UH ATIOMUHHUS, KOTOPBIH HAXOAUTCS B KOHTAKTE C XPOMOM,
3a ImuH 20c ero paboThl Ha XpPOMOBOM Kartojie BoccTaHoBmiIoch 0,034 kucinopoa.

OHpC,Z[eJ'II/ITC, HACKOJIbKO YMCHBIIUJIACH ITPHU 3TOM MacCCa aJltOMUHUCBOI'O JJICKTPOAa U
YCMYy paBHaA Cujia TOKa, MPOTCKUICTO I10 BHEIITHEH OCIH raJlbBAHUYECCKOI'O 3JICMCHTA.

Tema: «KoMmiekcHbIe cOeTMHEHU
Bapuant Nel

1. HasBath komiuiekcHbie coequnenus: Ba[Cu(C,0,),], [Co(NH3),(en)(Cly)]Cl,
[PtCI,][AuCly].

2. Hanucats popmynst: a) rerpaitoqonnnat(Ill) naaus™); 6) xmopua 6poMaTeTpaaMMu-
HakBaxpoma(lll); B) TppaMMUHXIIOPOAUHUTPOKOOAIBT.

3. Moxuo nu ocaauts nonbl Ni*+ u3 pactsopa Ko[Ni(CN)s] oGbemom la u C=0,1
Moub/uTp, coxepxkamero 0,2 momb KCN(a=80%), ecim moGasute 10mons cymbduma
amMmoHusi? Ilpu Kakoil MT KOHIEHTpAIMM CYyJab(pHIa aMMOHHUS HA4YHET BBINAJATh OCAJO0K?

(ITIP(NiS)=2:10"%).

4. Omnpepenure THI THOPUAM3ALKU B CICAYIOIIMX KOMIUIEKCAX, a TaK K€ M300pa3suTe uX
reomeTpuueckyro Gopmyiny: [AUCly] ; [PtCly] .Yemy paBHBI HX MAarHUTHBIC MOMEHTBI?

5. Jliis ocakJaeHHsT XJIOPHA-HOHOB, COCTABJISIONIMX BHENIHIOK CHEepy KOMIUIEKCHOTO CO-
enunenust, u3 100m 0,02m pactopa coenunenus CrClsSH,O morpedoBaiocs 20mit

0,2m pactBopa AgNOs. Tlo pe3ynbraTam 3TOro OMbITa COCTaBbTE KOOPAMHALMOHHYIO (hopMyTy
COEJIMHEHUS 1 HA30BUTE €rO.

Bapuant Ne2

1. Hassats komiutekcusie coequaenus: Nax[Zn(OH),], [Ni(H20)s](NOs)2, [Co(ENn)3(NO3)s].



2. Hanucate dopmynel: a) ammunnentaunanodeppat(Il) natpus; 6) auruapoxcorerpa-
xynoporiatuHat (IV) ammonus.

3. K 0,2m NiSO,4 no6aBumu paBubiii 00beM 2M NH3, BeIYrcInTh [Ni]2+, €CIIM CYMUTATh YTO B
pacTBope 06pasyercst komutekcHbiit noH [Ni(NHs)e]*+.

4- . 4-
4. B xommutekcax [CO(NO2)s]” um [Ni(CNS)g]” nuranmsr 001amgaroT CHIBHBIM MOJIECM.
CocraBbTe PHEPreTHYECKYI0 cxemy oOpa3zoBaHus cBs3eil (Merox BC) B 9THX KOMILIEKcax H
YKa)KUTEe MarHUTHBIC CBOWCTBA KOMILJIEKCOB.

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

Kpumepuu oyenku omeema cmyoenma npu b1noJIHEeHUU KOHMPOJIbHOI Padombl

Onenka TpeOoBaHus K 3HAHUAM

OTJIINYHO NpUBEICHBl TOJHBIE TPAaBHJIBHBIE PEIICHHS, OTBETHl T'PAMOTHO
apryMEHTUPOBAHBI

Xopomo AOMYIICHBI HE3HAYUTCIIBHBIC MMOTPCIIHOCTH IMPU OTBETAX HAa BOIIPOCHI,

aprymMeHTaius Obljla He OJTHON

YAOBJICTBOPUTCIBHO B OTBCTAaX Ha HEKOTOPLIC BOIIPOCHI JOIYIIICHBI FPY6LIC OIJ_II/I6KI/I, qacCTb
BBIBOZIOB HEC apIr'yMCHTHPOBAHA UJIKM ApTYMCHTUPOBAHA HECIIPABUIIbHO

HCYAOBJICTBOPUTCIBHO otBeThl Ha 50 wu Oonee % BOIIPOCOB OIJ_II/I60‘IHBI, OOJIBIIMHCTBO
BBIBOJOB HE AapIr'yMCHTHUPOBAHBI HJIM ApI'YMCHTHPOBAHbI HEIIPABUJIIBHO

IIPUMEPHBIE BAPUHAHTBI TECTOBBIX 3A/TAHHH
Tema: «OcHOBHBIC MOHATHS M 3aKOHbI XUMUH. JKBHBAJICHT)
Bapuant Ne 1
1. ®axTOop 5KBUBAJEHTHOCTH COJIU

1) 1/0ocHOBHOCTH

2) 1/aucno KaTHOHOB * BAJIGHTHOCTH KATHOHOB

3) 1/KHCIIOTHOCTD

4)1/auciio aTOMOB 3JIeMEeHTa * BaJICHTHOCTh JIEMEHTA




2. CDaKTOp O9KBHBAJICHTHOCTH OCHOBAHUA

1) 1/ocHOBHOCTB

2) 1/aucno KaTHOHOB * BaJIGHTHOCTh KATHOHOB

3) 1/KUCIOTHOCTD

4) 1/aucno aTOMOB 3JIEMEHTAa * BaJICHTHOCTH JIEMEHTA

3. TInotHocTk rasa mo renuto paBHa 11, IIIOTHOCTB ras3a Mo HEOHY
1) 2,2 2)1.1 3) 20 4) 44
4. Tlpu cropanuu 4*10° kr yraepoaa uuciio moiekya CO; paBHO
1) 2*10%  2)2*10°  3)2*10%  4)2*10%
5. DKBHBaJEHT UCXOJIHBIX BELECTB B PEAKIIUU
H,C,0, + Ca(0H), = CaC,04 + H,O
1) 1/2,172  2)1,1/2 3)1/2,1 41,1
6. OObem (B 1), 3aHUMaeMbIii 5,25 T azora npu26°C u naBienuun 98,9 klla # # #

7. MaccoBble 101 TaJIOT€HA B TaJIOTeHU/IE METaJIa U KHCIIOPOa B €ro OKCHIE
COOTBETCTBEHHO paBHbI 68,35% u 15,4%. Ha3panue ranorena # # #

8. Bbpom maccoii 0,4586 r BeiTecHsieT u3 pactBopa Kl ifoxg maccoii 0,7280 r, koTopsIit
B3aUMOJICICTBYET ¢ MeTasuioM Maccoi 0,5935 r. MonsipHas macca 35KBUBaJICHTa METaJljIa
B I/MOJIb

9. IluHk pearupyet ¢ U30bITKOM BOJbI B 1mienounoit cpeae (NaOH) ¢ o6pazoBanuem 5,6 1
rasza (H.y.). DKBUBaJEHTHOE KOJIMYECTBO BEILECTBA IIUHKA B MOJIb

Bapuant Ne 2

1. ®akTop SKBHBAJCHTHOCTU KUCIIOTHI
1) 1/KHCIOTHOCTH
2) 1/0cHOBHOCTH
3) 1/umcio aToMOB 3JIeMEHTa * BaIEHTHOCTD 3JIEMEHTA
4) 1/uncno kaTHOHOB * BaJICHTHOCTh KATHOHOB
2. ®akTop SKBUBAJICHTHOCTH OKCHJIA
1) 1/aucno KaTHOHOB * BaJICHTHOCTb KATHOHOB
2) 1/0cHOBHOCTH
3) 1/auciio aToMOB 3JIeMeHTa * BAJICHTHOCTH JICMEHTA
4) 1/KMCIOTHOCTH
3. Macca (B rpammax) 0,25 MOJIb OKCHIa JTUTHS
1)5,75 2) 6,2 3)7,5 4)9,25
4. 4: KonuyecTBo BemiecTBa (MoJib), conepxaieecs B 37,6  uurpata meau (1I)
1)0,3 2)3,353)0,2 4)5
5. OnuH MOJb BOJIBI ITPH H.Y. 3aHUMAaET 00beM
1) 18 mn 2) 118 n 3)22,4n 4)22,4 mn



6. IlmoTHOCTh ra3a mo Bo3Ayxy paBHa 1,17, MonekysipHas Macca raza
7. Macca (B rpammax) Hatpus B 35,1 T xj0puaa HaTpus paBHA
8. Ha neirpammsarmro 3 v H3AsO,4 uzpacxomosanochk 2,366 1 KOH. OCHOBHOCTB KHUCIIOTBI

10. M3 48,15 r okcua MeTamia MOXKHO MOJTy4uTh 88,65 T ero HuTpaTta. MossipHas macca
SKBHMBAJICHTA JIByXBaJICHTHOTO M€Tajlia B I/MOJIb

Tema: «OcHOBHBIC KJIACCHI HEOPraHUYECKHUX COCANHEHUID
Bapuant Nel

1. ®opmyna kpucramioryapata cyiab(ara HaTpUsi, Macca KOTOPOro Ipu 00e3BOKUBAaHUU
yMeHblmiach Ha 47%

1) Na;SO4 * 2H,0  2) NaySO, * 7H,0
3) N&;SOs * sH,0  4) NapSO4 * 6H,0

2. KapOoHat kanus pearupyeT B pacTBOpe C BelleCTBaMH Habopa
1) CO,, SOy, H3PO,  2) CO, KOH, HC1
3) BaC1,, HNO3, Rb,SO,  4) KHSO,4, NaOH, SO3
3. OnHOBpEeMEHHO HE MOTYT HaXOJHUTCs B pacTBOpE BelecTBa Habopa
1)Na,SO4 u HC1 2) NaOH u H,SO4
3) NaClu H,SO,  4) NaOH u K,SO,
4. OJIHOBPEMEHHO B paCTBOPE MOTYT HAXOAUTCSI HOHBI

1) Ni?*, K, SO%, I 2) Pb**, $%, CH5COO; Ba?*
3)NH,", PO, Ca* F  4) A1*, Fe**, COs%, Br

5. YcTaHOBUTH COOTBETCTBHUE MCKAY BCUICCTBOM U CBOMCTBaMH

1: a30THas kucnoTa A: B3aMMOAEHUCTBUE C COJSIMU MEAM ¢ 00pa30BaHUEM OCaIKa

2: runpokcus Hatpus b: B3anMoeiicTBre ¢ comsiMu 6apusi ¢ 00pa3oBaHUEM OCaIKa

3: congHas kucioTa B: B3aumMozeicTBHeE ¢ cepoil IpU HarpeBaHUU

4: cynbgaT amOMUHUA I': B3auMoielicTBHE ¢ IIMHKOM ¢ 00pa30oBaHUEM BOAOPOAA

6. KomudecTBO BO3MOXHBIX coJjicit oopasoanubix H3S04 1 AI(OH)
1) 4 2)1 3) 2 4)3 55

Bapuant Ne 2

1. Twppun ogHOBAJIEHTHOTO MeTaia conepxkut 12,5% Bomoposa mo macce.
1) cepebpo  2) HaTpuii 3) nutuit 4)3010TO

2. Jluokcun yriiepojia MOKET pearupoBaTh C BellleCTBaMHU Habopa
1) CaO, (NH,4)2CO03 pactBop, HNO3; 2) Na,CO03 pactop, Mg, C (kokc)
3) KOH, H,S0O,, pacTBoOp BaC|2 4) CuS04, NH3, NaOH



3. OnHOBpEeMEHHO HEe MOTYT HaXOJHUTCs B pacTBOpE BelllecTBa Habopa
1) BaCl, u NaNO;  2) BaCl, u NaBr
3) Ba(N03)2 u Kl 4) Ba(N03)2 u H,SO,4
4. Kuciyro coib MOXKHO TOJTYYUTh B BOJHOU Cpefie MPHU B3aUMOIEHCTBUU
1) LiOH u HBr 2)CsOH u P,0s
3) Mg(0H), u HCOOH 4) AlOH)3 u N,O3
5. OngHOBpEMEHHO B pacCTBOPE MOT'YT HAXOJIUTCS NOHBI

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

2) Ag*, Ca**, Br, NO3
3) Zn**  NH,", OH , I
4) Cu®*, AI**, CI', SO4*

6. YcTaHOBHTH COOTBETCTBHUE MCKAY BCUICCTBOM U CIIoco0oM ero pacrio3HaHuA:

1) 1:yrnekucnblii ra3  A: BO3ropaHHe TICIOIICH JTyYUHBI

2) aMMHaKk b: Bo3ropanue ¢ xapakTepHbIM 3BYKOM
3) KuciIopon B: nomyTHEeHHE N3BECTKOBOU BOJBI
4) Bomopon I': u13BMeHeHne OKpacKy BIaKHOW MHAMKATOPHOU OyMaXKKu

7. YCcTaHOBHTBL COOTBETCTBHE MCXKAY BCIICCTBOM U CBOMCTBaMM:

1) a3oTHas KUCIOTA A: B3aMOJEHCTBHE C COJIIMU MEIU ¢ 00pa30BaHUEM
ocajka

2) ruapokcua HaTpus — b: B3ammopeiicTBue ¢ consimu Oapusi ¢ 00pa3oBaHHEM
ocazka

3) cossiHas KUCIOTA B: B3anmopelicTBre ¢ cepoil IpU HarpeBaHUU

4) cynbdat amomMuHus [: B3aMMOJICHCTBHE C IIMHKOM ¢ 00pa30BaHHEM BOIOPO/Ia

8. B pesynbrarte cleaylonmx npeBpanieHui:

Si02+C Ca HCl 02 Ca3(PD4)2

Ca3(PO4)2 X1 Xs X3 Xa
Xs
o0pa3yeTcsi KOHCUHBIH MPOAYKT Xs

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

Tema: «Ctpoenue artoma. I[lepuoaumyeckuii 3aKOH M IEPUHOAUYECKAS CHCTEMA
xumudeckux 3jemenToB JI.M. MenaeseeBa»

Bapuant Ne 1
1. V3031€eKTpOHHBIE AaTOMBI U HOHBI
1) Fe?*, Co®* 2) Co, Ni** 3) Fe®*, Fe**  4) Co*, Mn

2. DieKTpoHHasi eMKOCTh T -1oaypoBHs



1)14 2)6 3)18 4)10
3. DHeprusi CpoJICTBA K DJICKTPOHY B MIEPHOJIE

1) He u3MeHsieTCsT  2) yMEHbIIIAeTCS
3) yBenuunBaeTcss  4) OCTArOTCS MMOCTOSTHHOM

4. Pa3zpelieHHbII HAOOP KBAHTOBBIX YHCEN AIEKTPOHA

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

5. Haummenwmmwii pagnyc ©MEeT HOH
1) Cs™ 2) Ba*" 3) Te¥4) I

6. Monuens aTroma, coznanHas O.PesepdopaoM HazbIBaeTCs

7. Yucno ypoBHEH y aToma OIpenenseTcs KBaHTOBBIM YHCJIOM

8. DHeprus oTphIBa 3JIEKTPOHA OT aTOMa Ha3bIBACTCS SHEPTHEH

9. Ecnu snexTpoH nenaet BbIOOp Mexay 4d u 5 S aTOMHOI OpOUTAIIBIO, TO aTOM COACPIKUT
-3JIEKTPOHOB

10. YcTaHOBUTH COOTBETCTBUE MEXKIY JICKTPOHHBIMUA KOH(PHUTYpaUAMU U XUMHYECKIMH
4acTULIAMHU

1: 1s%°25°2p®3s”3p"  A: Na'
2:15°2s°2p®3s%3p°  B: N

3: 1s%25%2p° B: §%
4: 15°25°2p° I: Al

11. PacmonoXuTh B IPaBUILHON MOCTIEIOBATEILHOCTH 3AMIOJTHEHHS YHEPTETHICCKUX
MOJAYPOBHEMN B aTOMaX

A:5s b:4d B:3d I:5p MH:6s E:4p
Bapuant Ne 2

1. V3031€eKTpOHHBIE ATOMBI U HOHBI
1) Fe**, Co®* 2) Co, Ni**  3) Fe**, Fe** 4) Co*, Mn

2. HabGop kBaHTOBBIX uncen N =3, 1 = 1, s =+1/2 umeer
1)Si 2)Al 3)Cl 4S 5P

3. OnnHaKoBOE KOJIMYECTBO AIIEKTPOHOB Y HOHOB
1) Ba®*, Mg?*, Cd**  2) Ba’+, I, Te* 3)Hg®,1,Sn  4) I, Cd**, sn*

4. DIeKTpOHHAsl EMKOCTh { -TIOypOBHS



1)6 2)14 3)10 4)18
5. DHeprusi HOHU3alUH B rpyIme
1) He u3MeHsieTCss  2) yBEIIMYUBACTCS
3) ymeHblIaeTcs 4) ocTaroTCsl NOCTOSIHHOM
6. Artomubie opOuTaIH qar0T cyMmmy N+ 1=9
1) 6f, 7d, 8p 2) 5f, 7p, 8s 3) 4f, 5d, 6p 4) 4d, 5p, 65

7. Yucno HecmapeHHBIX 3JIEKTPOHOB B aTOME XpOMa B HEBO30Y>KIECHHOM COCTOSTHUU

8. Dmueprus nonmsaruu atoma Ca (3B): I = 6,113; I, = 11,871; I3 =51, 21. TpeThs 3HEprus
HMOHM3AIUN PE3KO BO3pACTaeT U3-3a OTPHIBA JJICKTPOHA

9. Ywucno opbutaneil y aToMa omnpeaesercs KBaHTOBBIM YHCIIOM

10. YcTaHOBUTH COOTBETCTBHE MEXKIY DJIEKTPOHHBIMHU KOH(DUTYpAIIUSIMU U XUMUYECKUMU
YacTUIIAMU

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

Tema: «XumMuueckas cCBA3b»
Bapuant Ne 1

1. B psny BogopoaHbIx coeauHeHuit anemenToB VI A rpynmsr: HoO - H” - H,Se
TOJISIPHOCTH CBsizu O - H

1) yBenuuuBaercs

2) HE U3MEHSCTCS

3) yMeHbIIaeTcs

4) cHayasa yMEHBIIACTCS, TOTOM YBEINIABACTCS

2. Tonbko KOBaJICHTHAsI CBSI3b UMEET MECTO B COCTUHEHUU C (popMymon
1) Ba(OH), 2) NH;NO;3; 3) H,SO, 4) Li,CO3
3. Artom yriepojia B BO30YXJICHHOM COCTOSTHUM 00pa3zyeT

1) YCTBIPC KOBAJICHTHLIC CBA3H, 3da CUCT YCTHIPCX HECCIIAPCHHBIX 3JICKTPOHOB

2) TpH CBsI3H, 33 CUCT JABYX HECMAPEHHBIX JIEKTPOHOB M HETIOICICHHOM
3JIEKTPOHHOM Mapbl

3) HU OJHOM, aTOM yIJIepoja B HEBO30YKICHHOM COCTOSIHMM XUMUYECKHX CBSI3CH He
oOpazyet

4) nBe CBsI3M, 32 CUET JIBYX HECIIAPEHHBIX DJICKTPOHOB



4. BemecTBo, KOTOpOE HE MOT'YT 00pa30BBIBATh BOAOPOAHYIO CBSI3b
1) H,0O 2) HF 3)HN;3 4) HI

5. Sp° rHOPHAM3ALHS PEANH3YeTCs IOTHOCTHIO
1) SO, 2) CH, 3) SO3 4) C10

6. YCTaHOBUTH COOTBETCTBHE MEXKAY (PU3MUECKUMH CBOMCTBAMU U TUIIAMU
KPUCTAJUTMYECKUX PEIIETOK

1: KOBKOCTB

2: HM3Kas TeMIepaTypa KUIeHUs

3: BBICOKAs TBEPIOCTH

4: sniekTpUyecKasi IpOBOJUMOCTh PacTBOpa
A: atoMHas

b: meTanauueckas

B: nonnas

I': monexynsipHas

BapuanT Ne 2

1. V3031€KTpOHHBIE ATOMBI U HOHBI
1) Fe**, Co®*  2) Co, Ni** 3) Fe*, Fe**  4) Co*, Mn

2. HabGop kBaHTOBBIX uncen N =3, 1 = 1, s =+1/2 umeer
1) Si 2) Al 3)CI 4)S 5P

3. OIII/IHaKOBOC KOJIMYCCTBO 3JICKTPOHOB Y HOHOB
1) Ba2+, Mgz+, Cd2+
2) Ba?*, I, Te*
3) Hg**, I', sn**
4) I, cd*, sn**

4. DIeKTpOoHHAs eMKOCTh J —TIOAYPOBHS
1)6 2) 14 3) 10 4) 18

5. DHeprusi HOHU3aLUH B IpyIme
1) HE u3MeHseTcs
2) yBEIMYUBAETCS
3) ymeHbIIaeTcs
4) ocTaroTCs TOCTOSIHHOM

6. AtomHble opOuTanu narot cymmy n+ =9
1) 6f, 7d, 8p  2) 5f, 7p,8s 3) 4f,5d, 6p 4) 4d, 5p, 6s

7. Yucno HecnapeHHBIX 3JIEKTPOHOB B aTOME XpOMa B HEBO30YKIEHHOM
COCTOSIHUH




8. Dueprus nonmzanuu aroma Ca (3B): 11 = 6,113; 1, = 11,871; I3 =51, 21. TpeTbst sHEprUs

MOHU3AIUH PE3KO BO3PACTACT U3-3a OTPHIBA
AJIEKTPOHA

9. 9.Yucno Op6PIT8.J'ICI>i Yy atomMa onpeCaAcIaCTCA KBaHTOBBIM YHCJIOM

10. YcTaHOBUTE COOTBETCTBUE MCKAY SJICKTPOHHBIMHA KOH(I)I/Il"ypaI_II/IHMI/I H XUMHYCCKHUMH

qacTuuuaMun

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

3) 1s%25%2p° B: Fe*?
4) 1s%25%2p? I:Cr

11. PacnonoxuTs B HpaBHHBHOﬁ MOCJICA0BATCIIBHOCTH 3AIIOJTHCHUS SHECPIr€TUICCKUX

MIOAYPOBHEN B aTOMax
A:6s b:7s B:6s TI:4f J:5f E:6d 2K:5d

Tema: «XumMuueckas CBA3bL»

Bapuant Ne 1

1.

B psny Bomopoasbix coenuaennii aemMenToB VI A rpymmsr: H,O — H,S- HySe
MOJIIPHOCTH CBsA3u D — H:

1) yBenuuuBacTCs

2) He U3MEHSETCS

3) yMeHbIIaeTcs

4) cHadvaia yMEHBIIIAETCS, TOTOM yBEIINUUBACTCS

TosbKO KOBaJICHTHAsS CBSA3b UMEET MECTO B COCIMHEHHUH ¢ (POpMyIToit
1) Ba(OH), 2) NH4NO3; 3) H,SO4 4) Li,COg3
AToM yriepojia B BO30YKIC€HHOM COCTOSTHUU 00pa3yerT:

1) deThIpe KOBAJICHTHBIE CBSI3H, 32 CUCT YEThIPEX HECTIAPSHHBIX YJICKTPOHOB

2) TpH CBs3H, 32 CUET JBYX HECMIAPEHHBIX JICKTPOHOB U HEMOACICHHON 3JICKTPOHHOI
rapsl

3) HU OJHOM, aTOM yrJIepojia B HEBO30YKICHHOM COCTOSIHMM XUMUYECKHUX CBSI3CH HE
obpasyer

4) 1Be CBA3M, 33 CUET JABYX HECMAPEHHBIX 3JEKTPOHOB

BemecTBo, koTOpOe HE MOT'YT 00Pa30BBIBATh BOJOPOAHYIO CBSI3b
1) H,O 2) HF 3)HN; 4) HI

Sp’ THGPHM3AIIS PEATH3YETCS TOTHOCTIO

1) SO, 2) CH,4 3) SO; 4) C10°

Y CTaHOBHUTH COOTBETCTBHE MEXY (DU3MYECKUMH CBOMCTBAMU M TUIIAMU
KPUCTAJUIMYECKUX PELIETOK:



1: KOBKOCTB

2: HM3Kas TeMIepaTypa KUIeHUs

3: BbICOKaAs TBEPJOCTh

4: sniekTpUyecKasi IpoOBOJUMOCTh PacTBOpa
A: aToMHas

b: meTannuueckas

B: nonnas

I': monexynsapHas

7. YCTaHOBUTBH COOTBETCTBHE MEXAY T'MOpUAM3AIMEH U MOJIEKYIJION WK YacTUIeh

1) sp A: BeCl,
2) sp? B: CO5*
3) sp® B: NF;
4) sp’d I: PFs
H: PFs
E: XeFg
Bapuant Ne 2

1. BemecTBO ¢ HOHHOH CBSI3bI0 UMEET (GOPMYILY

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

2. AToMHasi KpUCTaJNTMYECKasi pelieTka XxapakTepHa Jis
1) amroMuHHS ¥ KapOu1a KpeMHUS

2) cepsl U floga

3) oKcHIa KPEMHHS U XJIOpHIA KaJus
4) anmasa u 6opa

3. sz TUOpUAN3AIUS peaTnu3yeTcs MOTHOCTHIO
1) SO, 2)SO; 3)CH, 4)CIO" 5)CIOy

4. YcTaHOBHTH COOTBETCTBHUE MCXKAY BCIICCTBAMU U BUIaMU XHMHYECKOM CBSA3H B HUX 1

BOJIb(hpam A KOBaJICHTHas MOJISIpHAs ajamas
aJiMa3s b: xoBanmenTHas HEIMOJIsIpHad aMMHaK
aMuaKk B: Metannnyeckas

NIOBApEHHas COJIb I': nonnas

5. YcTaHOBHUTBH COOTBETCTBUE MCXKAY BCIICCTBAMU U TUIIAMH KPUCTAINIMYCCKUX PCIICTOK

YTJIEKUCIIBIN Ta3 A: nonHas
KapOOpyH/I b: monexkynspHas
HUKEIIb B: metanauueckas
aleraTr HaTpus I': atomuas

6. YcTaHOBHUTH COOTBETCTBUE MEX]y TMOpUIU3aLIUEN U MOJIEKYI0H



3

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

4:  spid

Tembl: «JHepreTnka M HANPABJIEHHOCTh XUMHYECKHUX NpoueccoB», «CKoOpocTh
XMMHYECKHX peaKknuii. XUMHYEeCKOe paBHOBeCHE»

Bapuant Ne 1

1. Bo ckombko pa3 yBenuautcst ckopocth peakuuu Hao(r) + Io(r) = 2HI(r) mpu yBenuuenun
JlaBJieHus B 3 pasa

1) B9 pa3 2) B 8 pa3 3) B 6 pa3 4) B 3 pa3

2. Tlpu temnepatype 90°C peakuus nporekaet 1 muH. [Ipu kakoi TemmepaType peakuus
3aKoHUYUTCS 32 14 21MuH, ecau TeMiepaTypHbIi K03 PUIHeHT paBeH 3

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

3. Xwumwnyeckoe paBHoBecue peakiuu ZNn(t) + 16HI(d = 8l,(r) + 8H,S(d - Q cmectuTcs
BIIPABO IIPY IIOHUKEHUU

1) konuentpanuu H,S;  2) konuentpanuu HI; 3) naBnenus; 4) remneparypsl.

4. Xumnueckoe paBHoBecue peakiuu Zr(t) + 2C1,(r) = ZrCly(r) + Q cmeraercs BpaBo
pu:

1) moBbIlICHUHN aBicHUsT  2) NOBbIIeHHH KOHIIeHTparuu ZrCly
3) IOTOJHUTEILHOM BBeJICHUU ZI  4) TIOBBIIIIEHUN TEMITEPATyPhI

5. B romorennoii cucreme 3A(r) + B(r) = 2C(r) + D(r) paBHOBECHbBIE KOHIIEHTPAIMH
BemecTB (Mob/i) coctaBuiu: A - 0,03; B - 0,02; C - 0,004. McxomHast KOHIIEHTpAITUS
BemecTBa A (MOJIb/JT) paBHA

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

6. M3 2 mons CO u 2 monps Cl, o6pazoBasiocs mpu HEKOTOpoit Temneparype 0,45 Moib
COC1,. Koncranra paBaoBecus peakmuu CO + C1, = COCLy(r)

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

7. CrangaprtHas Teruiota oopaszoBanust MgO (k) u CO; (1) cooTBeTcTBEeHHO paBHa -601,8 1
- 393,5 xIx/monb. Ternora paznoxenus MgCO3z va MgO u CO, AH = 100,7 xJI>x/MOb.
Tennora o6pazoBanus MgCO3

1) -1096 x/Ix/monb; 2) -1006 xJx/mMonb; 3) -996 kJxx/Momnb; 4) -876 kJ[x/Mob.



8. TeHJIOTa, KOTOpPAasa nmorjiiomacTcsa Wi BbIACISACTCA IMPU pa3JIOKCHUN XUMHUYECKOI'O
COCAMHCHUSA KOJIMYCCTBOM 1 monn Ha IMIPOCTBIC BEIICCTBA HA3BIBACTCA

9. Ecnu ckopocTh MpsIMOIl peakiiiy paBHa CKOPOCTH 0OpaTHOM peakiiu, TO HACTYMaeT
XMUMHYECKOe

10. 3aBHCUMOCTH CKOPOCTH PEAKITHH OT TeMIIePaTypPhI ONPEACIISETCS MPABUIOM

Bapuant Ne 2

1. Bo ckombko pa3 yBenmuuutcs ckopocth peakiuu CaO(t1) + CO,(r) = CaCOs(y) mpu
YBEIMUCHUH JJABJICHUS B 3 pasa

1) B9 pa3 2) B8paz3 3)B6paz 4)B3pa3za S5) He U3MEHsETCS.

2. Bo ckosbKO pa3 yBETUYHUTCS CKOPOCTh peakiuu rnmpu HarpeBanuu ot 75°C mo 115°C,
€CJIM TeMIepaTypHbIid Ko PUIueHT papeH 2

1) B2pa3a 2) B4paza 3) B8pa3s 4) Hemsmenurcs 5) B 16 pas.
3. Tlpu moBBIIEHNN TaBICHUS XHMUYECKOE pAaBHOBECHE CMEIIAETCS BIIPABO
1) 2NO(r) + O2(r) = 2NOx(T) 2) C(t) + CO4(1) = 2CO(1)
3) 2NF(r) + 3Hy(r)= 6HF(T) + Na(T) 4) CHa(t) + 4S(r) = CSy(r) + 2H,S (1)

4. Xumunueckoe paBHoBecue peakimu 4FeS;(1) + 110,(r) = 8S04(;) + 2Fe,03(7) +Q
CMECTHTCS BIIPABO IIPH

1) noBbIllIeHUN JaBIeHUS  2) MOBBIIIEHUH KOHIeHTpanuu SO,

3) nomoyiHUTETPHOM BBeJicHUH Fe,03  4) nomonHuTeI-HOM BBeIeHNU FeS,

5. B romorennoii cucreme Hy(r) + lo(r) = 2HI(;) paBHOBECHBIE KOHIIEHTPALIUU BEILICCTB
(momb/m) coctaBmm: HI - 0,02; 1, - 0,05; H, - 0,03. Mcxomnast KOHIIEHTpAIMs BOAOPOIA
(Momb/m) paBHA

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

6. B romorennoii cucreme 4HCI1(r) + Oa(r) = 2H,0( 1) + 2C1; paBHOBeCHBIE
KOHIICHTpaIuu Bemiects (Moiw/i) cocrapmnu: HC1 - 0,85; O, - 0,44; C1, - 0,3.
HcxomHas KOHIIEHTpaIHsl KKHcaopoa (MoJib/J1) paBHA

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

7. Tlpu cxuranuu rpagputa odpaszoaiucs okcun yriepoaa (1V) maccoit 8,86 r. Temooit
addexr peakumu AH = -79,2 x/[x. Terora o6pazoBanust CO,

1) -393,3 k/Ix/monp  2) -358,4 xJlx/Moab 3) -335,5 x/[x/monb 4) -326,4
K J[>K/MOJTB



8.

9.

TCHJ'IOTa, KOTOpas norjiiomacTcsa U BbIACIACTCA IMPU O6pa3OBaHI/II/I XHUMHUYCCKOIo
COCAMHCHUS KOJIMYCCTBOM BCIICCTBA 1 moip u3 IMPOCTBIX BEIICCTB IIPU 3aJaHHBIX
YCJIOBUAX HA3BIBACTCS

CMCH.[GHI/IG XUMHYECKOI'0 paBHOBECHUA ONIPCACTIACTCA IIPUHIUIIOM

10. MuHuManbpHast U30BITOUHAS DHEPTHSI, KOTOPOU JOMKHBI 001a/1aTh MOJIEKYIIbI, YTOOBI

peaKknuAa MCXKAy HUMU CTalla BO3MOKHOM Ha3bIBACTCS

Tema: «PacrBopsbl. Teopust 3JIeKTPOJIUTHYECKOH M CCOLUALIUN»

Bapuant Ne 1

1.

Cwmemansl 100 r 20%-1oro pactBopa u 50 T 32%-HOro pacTBOpa HEKOTOPOTO BEIIECTBA.
KonnenTpanius momyueHHOT0 pacTBOpa

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

Jnst monmydenusi 9%-HOro pacTBOpa COJITHON KHCIOTHI Hamo pactBoputh 67,2 1 HCI B
BOJIE MAacCOU

) 1LI07kr  2)0,505xr  3)0,987 kr  4) 1,227 xr

Vpasrennto 3AQ" + PO, = Ag3PO,4 cooTBeTCTBYET B3aUMOICHCTBHE
1) AgNO;3 ¢ Na,PO4 2) Ag,0 ¢ HzPO,

3) AgNO3 ¢ H3PO,4  4) AgCl ¢ NasPO4

KucnoTHOCTS pacTBOPOB COJIEH € OAMHAKOBOM MOJISIPHON KOHLIEHTpalen
YBEIIMUUBACTCS B PAAY

HUTPAT KaJUsl, CHIINKAT KaJIus
OpOMH/T KaJIbIIHSI, OPOMUJT aJTFOMHHUS
XJIOpU/T KaJust, (GTOPUI Kaus
XJIOPH/T JIATHUS, XJTOPH KaJTHs

Xnopup 6apust Maccoit 41,6 r pacTBOpUIIH B BoJie. B mosryueHHOM pacTBOpe ColepKUTCS
0,35 monb xsopua-uoHoB. CTeneHb TUCCOLMALNYT XIopuaa Oapus

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

Ecnu xoHueHTpamus pactBopa ruapokcuaa ammonus pasia 0,1M u K = 1,76*10'5, TO
€ro CTCTICHb MOHHM3AIUH (Oly;0) COCTABHUT

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

Eciu koHUeHTpaims HoHoB Bogopona [H'] n anerat-nonos [CH;COO] B 0,1M pacTBope
yKcycHO# kucaoTel paBHa 0,00132 Momb/71, TO €€ KOHCTaHTa HOHU3AINH



1) 1,74*10° 2)1,76*10* 3)1,78*10" 4)1,74*10™*
8. KonnenTpamnuio noHOB Bojopoja B pactBope nipu pH = 4,32 paBHa
1) 4,78%10* 2) 4,76%10° 3)4,74*10° 4) 4,74*10°

9. AKTHBHas KOHILIEHTpalUs aHHOHOB don- B 0,01 M pactBopa ruapokcuzaa kanust KOH,
YUUTBIBasi HOHHYIO CHJIy pacTBOpa paBHa

1)9*10°  2)8*107 3) 7*10°  4)6*10°

10. Koncranra runponusa, crenensb ruapoiunsa u pH 0,1M pactsopa comu HCOONH,4
(Kn(xuc)= 1,8*%10™, Kn(ocn) = 1,76*107)

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

Bapuant Ne 2

1. K 100 ma 96%-noit ceproii kucnotsl (p = 1,84r/min) npudasuiiu 400Mi1 BOJBI, MOTYUIHIICS
pacTBOp IUIOTHOCTHIO 1,225 r/Mi1. MossipHas KOHIEHTpaLus pacTBOpa

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

2. 13400 r 20%-HOTO pacTBOpa MPH OXJIAXKIECHUH BBLICTIIOCH SO T paCTBOPEHHOTO
BelecTBa. MaccoBas 10JIs BELIECTBA B OCTaBILIEMCS PaCTBOPE

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

3. YpaBHEHHIO Fe*" + 30H = Fe(OH)3 cooTBeTCTBYET B3aUMO/ICHCTBIE
1) FeC13 ¢ KOH 2) Fe(SO4)3 ¢ Ba(OH),
3) FeSO,c NaOH  4) Fe(OH)3 c HC1

4. 11len0o4HOCTH PaCTBOPOB COJICH C OMMHAKOBOM MOJISIPHOM KOHIICHTPAIIUEH
YBEJIIUYUBAETCS B PSLY

1) kapOoHAT HATpUsI, HOAUT HATPUSA  2) CYAbGUT KaJIus, CYIbGU HATPHS
3)HUTPUT HATPUS, HUTPAT HATPUS 4) xy0pu TUTUSA, XJIOPUA AMMOHUS

5. KomnuuectBo otpunatensbHbix noHOB B 120 T 10% pacTBOpa aMMOHUS, €CIIU CTETICHD
auccouuanuu coiau pasaa 90%

1) 0,135 momp  2) 0,15 moab  3) 0,167 mons  4) 1,67 Monb

6. Ecmm konnenTpanus azotuctoit kuciotel HNO; paBua 0,12M u K, = 6,9*10'4, TO
CTEIEHb €€ HOHN3AIMH COCTABUT

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



7. Ecnu koHIIEHTpaIus pacTBopa ruapokcuna ammonus pasia 0,1M u K = 1,76*10'5, TO
€ro CTETIeHb HOHU3AINH (2y05) COCTABUT

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

8. KonmuenTtparms noHoB Bogopona [H'] 6%-Horo pacTBopa XJI0pOBOIOPOIHON KHCIOTHI
(p = 1,028 r/mi1) cocTaBisieT

1) 169 2) 2)1,76 3) 1,78 4) 165
9. AxtuBHOCTH XxJ0opua-uoHoB B 0,1 M pactBope xnopuna Hatpust NaC1l paBHa
1) 7,58%10%  2)7,62*10% 3)7,68*10°  4)7,54*10%

10. Crenens ruaponusa u pH comu 6pomuaa ammonuss NHyBu pH 0,011 pacteopa (K =
1,76*107)

1) 2,38*102 1 5,62 2)4,52 *10° 1 8,34 3)5,68 *10°u 6,32  4) 3,54*10™ 11 4,35
Tema: «OKHCINTEIBLHO-BOCCTAHOBUTEIbHBIE PC€AKIHH H IJTCKTPOXUMHICCKHE ITPOLHECCHD>
Bapuant Ne 1

1. Peakuus AUCTIpONOPIIMOHUPOBAHUS

HN02 = HNO3 + NO + Hzo

KoMnQ, + H,0 = KMnO,4 + MnO,4 + KOH
NH4N03 = NZO + Hzo

KCIO; = 0, + KCI

2. Peakuus BHYTPUMOJICKYJIIPHOI'O OKHUCJICHUA-BOCCTAHOBJICHU A

1) AgN03 =Ag+ NO, + O,

2) Ag,0 =0, + Ag

3) K»S0O; = Ky,SO, + K5S

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

3. Ompenenure cymmy ko3 dunuenTos B ypaBaenue peakiuun CaOCl, + H,O + NaBr —
1)8 2) 7 3) 9 4) 10
4. YCTaHOBHUTH COOTBETCTBUE

1: mpoaykThI 3nekTposu3a paciiasa CuCl, A: CuuCl,

2: mpoxyKTsl dekTpoaun3a pactBopa Cu(NOs), b: Cuu O,

3: mpoaykTsl 3nekTponu3a pactBopa Ca(NOs); B: H,u O,
I':CauO>,
,211 H2 n Clz

5. B mporecce anextpoinusa pacteopa NaCl, npu cuie Toka 5A 3a 85 MuH Ha aHOIe
BBIJICJISICTCS] TIPOJAYKT 00BEMOM 71 (OKPYTJIIUTH A0 JECATHIX )




6. Hnsa oxucnenus B kucnoit cpeae 0,05 1 0,2 M NaNO, notpebyercs 0,25 H pacTBOp
KMnO,4 o6seMom 71 (OKpYTJIUTB JIO0 COTHIX)

7. WUcxons u3 peaxiuu S0, + HCIO,4 + H,O = HCI + H,SO, , tie 1 1 pacTBopa coaepKutTcst
10 r HCIO4, Hopmansaocts HCIO, paBHa -MOJIb/T (OKPYTJIUTB JI0
JIECSATHIX)

8. 3HayeHue 2MEKTPOAHOrO MOTeHIMaNa Meau, norpyxentnoi B 0,0005 v pactBop Cu(NOs3);
paBHO B (OKpyriuTh 10 THICAYHBIX)

-3
9. Ecnum koHIEHTpalKs HOHOB BOIOpoa B pactBope 4,8*10™ MoJb/11, TO IOTEHITHAT
BOJIOPOJIHOTO 3JIEKTPOJAa PABEH B (oKpyrauTh 10 THICSYHBIX)

10. Ecnu B 0,571 pactBopa coaepxkutcs 0,0699 r FeCl, r, To moTeHIman xeae3Horo
3JIEKTPOJ1a PaBEH B (oKpyriuTh 10 THICSYHBIX )

BapuanT Ne 2

1. Peaxkiusi BHyTPpUMOJIEKYJIIPHOTO OKHCICHUSI-BOCCTAHOBIICHUS
1) KCIO3 = 0, + KCI
2) NH4NO3; = N20 + H,0
3) HNO, = HNO3; + NO + H,0
4) K;zMnOy4 + H,0 = KMnO,4 + MnO,4 + KOH

2. Peaknusi TuCTIpOTIOPITUOHUPOBAHHS
1) K;SO3=K;S04 + K;S  2) NO; + H,O = HNO3; + HNO;
3) AgNO3; = Ag+ NO, + O, 4) Ag.0=0,+ Ag

3. Ompenenute cymMmmy KO3(PGUIIUEHTOB B YPaBHCHHUE PEAKIIUU

K>Cr,07 + H,SO,4 + Na,S0; —
)17 2)18  3)19  4)20

4. YcTaHOBHUTE COOTBETCTBHUE
1: KMnQO4 + Na,SO3 + H,SO, —  A: MnSO, + K»,SO,4 + Na,SO4 + H,0
2: KMnO,4 + Na,SO3 + H,O — Bb: MnO, + KOH + Na,SO,4
3: KMnQO,4 + Na,SOs; + KOH — B: KoMnOg4 + Na,SO,4 + H,O
I': MnSO4 + KOH + Na,SO,4 + H,0

5. B mpouecce anexrponusa pacmiaa NaCl, nmpu cune Toka 2A 3a 45 MuH. Ha KaToje
BBICIISICTCS IIPOLYKT MACCOU I (OKPYIJIUTH 10 COTBIX)

6. B mporecce anexrponusa pactBopa Na,SO,, npu cuse Toka 2A 3a 2 4 Ha aHOJIE
BBIJIETISIETCS POYKT 00bEMOM 71 (OKPYIJIUTH 10 COTHIX)




7. Ecnu auxpomMat-uoH BoccTaHaBnuBaetcs 10 xpoma (l11), To MonspHas koHIIeHTpaIus
SKBHBaJIeHTa Auxpomarta kanus (o =10%; p = 1,07 r/mi) paBHa
MOJIB/J. (OKPYTJIUTB O COTHIX)

8. [na Bzammoneiictus ¢ 0,25 moabs K,Cr,O7 tpebyercs 2 H pactBop HBr o6semom
71 (OKPYTJIUTH JIO COTHIX)

9. Ecnu KoHIEHTpallKsi HOHOB BOJIOPOa B pacTBOPE 3,8"‘10'3 MOJIB/J, TO TOTEHITHA
BOJIOPOJIHOT'O 3JICKTPO/Ia PAaBEH B (okpyriuTh 10 THICSTYHBIX )

10. Ecniu moTeHIa BOAOPOTHOTO JICKTPoAa paBeH - 236 MB, TO aKTHBHOCTH HOHOB
BOJIOPOJIa B pacTBOPE PaBHA MOJIB/T (3amucaTh B CTAaHAAPTHOM

BU/IC)
Tema: «KoMmiekcHbIe COeAUHEHHA»
Bapuant Ne 1
1. TlapaMarHUTHBIN HU3KOCTTUHOBBIM BHYTPHOPOUTAIEHBIN
1) [Mn(NOz)s]"  2)[CoBre]”  3) [Fe(CO)I""  4) [VCLe]®
2. YCTaHOBUTH COOTBETCTBHE MEKIY Ha3BaHHEM U (hOPMYIION KOMILJIEKCHOM COH

1: Ko[PtCLs 2: [PtCLs(NH3)3]Br 3: [CoF3(H,0)s] 4: [Co(NHs)e][CO(NO,)g]

A: terpaxnoporuiatuHat (1) xamus

b: 6pomun TpraMMuHTpUHHETpOXIOpOILIaTUHEI (1V)

B: TpuakBaTpudTOpOoK0OansT

I': rekcanutpokobansTat (111) rekcaammunko6ansta (11 [ nuxmoporerpaaMMUHHHUKES
E: rekcarmmanodeppat(Il) kamms

3. Y CcTaHOBUTE COOTBETCTBHUE MCKIAY (bOpMyJ'IOfI COCAUHCHUA U KOOPANHAIIMOHHBIM YUCIIOM
1: [FeFx] *? A: 6

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

4. Ecmu pactBop comepxut 0,05 Moms/m Ko[Ag(CN)s] 1 0,05 moms KCN, K, = 1¥10%, 10
KOHIICHTpAIKsl HOHOB cepedpa B MOJIB/JT

5. Ecnm 1y KOMIUIEKCHOTO MOHA SHEpTrusl paciuierieHus pasHa 167,2 kJx/mMonb, To OH
HOIJIOIIAET CBET C JJIMHOW BOJIHBI B HM

6. Ecnu npu neiicTBUU pacTBOpa CEPHOM KUCIOTHI Bech Oapuii U3 pacTBOpa
Ba(CN),*Cu(CNS); ocaxxnaetcs B Bujie cyibdara Oapus, TO KOOpIUHAIIMOHHAS
¢dbopmyna conu




Bapuant Ne 2

1. IlapamarauTHbIH1

1) [VCle]*

BBICOKOCTIMHOBBIN BHYTPHUOPOHUTATBHBIN

2) [Fe(C0)a]*" 3) [NiCls]* 4) [Pd(NHa)e]**

2. YCTaHOBHUTH COOTBETCTBHE MEXy Ha3BaHUEM H (HOpMYJION KOMITJIEKCHOM conu 1:

Ka[Fe(CN)e]

2: [Ni(NH3),]Cl,
3: K2[S|F6]

4: [Ni(CO)4]

A: rekcaumanodeppat(l1) xamus
b: xmopux terpaammunuukess(11)
B: rekcadropocunukar (IV) kanmst
I': TeTpakapOOHUIIHUKETH

J1: IMX7I0pOTETPAaMMHUHHUKEIIS

E: rexcarmmanodeppat(ll) xanus

3. YCTaHOBUTH COOTBETCTBHE MEXIY (OPMYJION COSAMHEHUS M KOOPIUHAIIMOHHBIM YUCIIOM

[Ni(C0)x]°
[Co(CN)x]*¥
[Fe(CO)x]°

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

4. Bemu pactsop comepxut 0,02 Mons/1 CA(NOs), 1 1 moss NHa, Ky, = 2,75%107, o
KOHIOCHTpAalusA MOHOB KaIMH B MOJ'II)/J'I

5. Ecnm MakcuMyMm MOTTIOIIEHUSI BUJUMOTO CBETa ISl KOMITJIEKCA COOTBETCTBYET JIJIHE
BosTHBI 400 HM, TO PHEPTUsl pacueryieHus B K[ /Moib

6. Ecnu mis ocaxnenus xyopa u3 pactBopa Ha 1 monb PtCl,*3NH; (KUYp = 6) Tpebyetcs 1
MOJIb HUTpaTa cepedpa, To KOOpAWHAIMOHHAs (hopMyiia

COCOHMHCHUA

Kpumepuu OUEHKU omeema cmyoenma npu 6blNOJIHEHUU MEeCmoBblX 3a0aHuil

Ounenka TpeboBanus K 3HAHUAM
OneHka «OTJIMYHO» BBICTABISETCS CTYICHTY, €CIU OH TIIyOOKO H
MPOYHO  OCBOWJ  MPOTPAaMMHBIA  MaTepuas,  HCUEPIBIBAIOIIE,
OTJIIMYHO

MOCJIEI0BATEIbHO, YETKO U JIOTHUECKU CTPOHHO €ro M3jaaraer, ymeeT
TECHO YBSI3bIBaTh TEOPHIO C MPAKTUKOM, CBOOOIHO CIpPAaBISETCA C
3aJjayaMy, BOINPOCAaMHM M JIpYTMMH BUJaMHM TNPUMEHEHUs 3HAHHH,
IpUYEM HE 3aTpyIHSETCsl ¢ OTBETOM IpU BHUJOU3MEHEHHUM 3aJaHHUH,
MPaBIJIBHO OOOCHOBBIBAET MPUHITOE PELLIEHUE.




OHGHKa «XO0pOomo» BBICTABIACTCA CTYACHTY, €CJIM OH TBEPAO 3HACT
Marcepuaja, rpaMOTHO W MO CYHWCCTBY H3JIaract €ro, HC JOIyCKad
XOpoto CYHICCTBCHHBIX HETOYHOCTEM B OTBEeTEe Ha BOIIPOC, IIPAaBUIIBHO
OPpUMCHACT TCOPCTUUCCKUC IMOJOXCHUA IMPU PCIICHHUH ITPAKTHYCCKUX
BOITPOCOB U 3aJa4, BIIAACCT HCO6XOI[I/IMI>IMI/I HaBbIKaMM WU IIpUEMaMH UX

BBIINIOJTHCHHUA.

YAOBJICTBOPUTCIIBHO

OHCHKa ((y[[OBJIeTBOpI/ITeJIBHO)) BBICTABJISICTCSA CTYI[eHTy, €CJIn OH
MMEEeT 3HaHUsI TOJIbKO OCHOBHOTO XapaKTepa, HO HE YCBOWUJ €ro
JeTanel, JOMyCKaeT HETOYHOCTH, HEJOCTAaTOYHO MpPaBHIIbHBIC
(GOpMYJIMPOBKH, HApYIICHUS JIOTHYECKOW IOCIIE0BATeILHOCTH B
N3JI0KCHHNU HpOFpaMMHOFO MaTCpI/IaJ'Ia, HCIIBITBIBACT San}I}IHeHI/IfI HpI/I
000CHOBaHMU OTBETA.

HCYAOBJICTBOPUTCIBHO

OreHKa «HEYOBJIETBOPUTEIHHOY» BBICTABIISIETCS! CTY/ICHTY, KOTOPBIN
HE 3HAET 3HAYMUTEJBHOM YacTH MPOrpaMMHOIO MaTepuania, JOIMyCKaeT
CYILIECTBEHHBIE OIMOKHU, UMEET 3aTPyJHEHUSI TIPU OTBETE HAa BOMPOCHI
u 000CHOBaHUU OTBETOB. Kak IIpaBuIo, OIICHKA
«HEYIOBJIETBOPUTEIBHO» CTAaBUTCA CTYAEHTaM, KOTOPbIE HE MOTYT
MPOJOJKUTh  O0ydeHWe 0e3  JOTONHHUTEIBHBIX  3aHATHH 10
COOTBETCTBYIOLIEN JUCLIUIUINHE.

w

10.

11.

Hepeltenb 60NPOCOB K IK3AMEH)

OcHoBable nonoxenuss AMY. Arom. Mosnekyna. Xumudeckuil aneMmeHt. IIpocteie n
cioHble BemecTtBa. OTHOCHUTENBbHAss aTOMHAs Macca, OTHOCHUTENIbHAs MOJIEKYJspHas
macca. Moinb.Yucno ABoragpo. MossipHast macca.

OCHOBHBIE CTEXUOMETPUUECKHE 3aKOHBI.

OCHOBHBIE TUIBI XUMUYECKHUX PEAKIIUM.

Knaccel HeopraHm4eckux BeIeCTB:OKCH/IbI, KUCIOThI, OCHOBaHUS, coiu. Mx ¢usnueckue
U XUMUYECKUE CBOMCTBA, CIOCOOBI TIOTYYCHHUS.

Crpoenue aroma. Mogens Pesepdopna, ero nemocratku. Teopus bopa. KanToBas
TEOpHs CTPOEHUS aToMa.

KBanroBsie uncna. [Ipunnun [aynu. [lpaBuno I'yaaa. [lpuniun HauMeHbIIENH SHEPTUU.
IIpaBuna KneykoBckoro.

[lepyonnuecknii 3aKOH M IEpUOAMYECKAss CHCTEMA XUMHUYECKHX DJIEMEHTOB
.M .Menpneneesa. Ilpunuun mnoctpoenus. ['pynmbel U nepuoipl. 3aKOHOMEPHOCTH
U3MEHEHHUs CBOWMCTB aTOMOB, TMPOCTHIX BEHIECTB U COEOUHEHHH, 00pa30BaHHBIX
XUMUYECKUMH 3JIEMEHTaMH, B TIpeJesiaX TJIABHBIX MOATPYNN M TEPHOJIOB CHUCTEMBI
J.N.Menneneena. [lepuoanyHOCTb CBOMCTB aTOMOB .

Xumnueckasi cBsizb. M300pakenne xumuueckod cBs3u. KoBanenTtHas (mossipHas,
HernousipHast). MexaHu3Mbl 00pa3oBaHUS KOBaJICHTHOW CBs3u. CBOMCTBAa KOBaJIGHTHOM
cBsi3u. ['mbpunmszanys opouraneit. J{umons, JIMHA JUTIONS, JUTOIHHBIA MOMEHT.

MeTtona BanneHTHBIX cBs13ei. OcHOBHEIE MTOnoXeHusa Metona BC.

MeTon MOJIEKYISIPHBIX OopOuTaneil. MarHuTHble CBOWcTBa BemiecTB.  JIuHeitHas
koMOuHanusg atoMHbix opoutanei (JIKAO). Ces3piBaromiue u paspoixistone MO
HonHnas cBs3b.




12.

13.

14.

15.

16.

17.
18.

19.

20.

21.

22.

23.

24,
25.

26.

27.

28.
29.

30.
31.
32.
33.

34.

BonoponHas cBA3b. MexMoeKynspHas U BHYTPUMOJIEKYJISIPHAs BOJOPOJHBIE CBSI3H.
MexMOoNeKyIapHOe B3auMOJIEHCTBUE: 1) DIIEKTPOCTATUYECKOE — OPHUEHTAIMOHHOE
(IUIONB-AUMONBHOE), WHAYKIIMOHHOE W JHUCIEPCHOHHOE; 2) JOHOPHO-AKIENTOPHOE.
VpaBnenue Ban-nep-Baanbca. 3HaueHne BOJOPOIHBIX CBSI3EH.

Mertannuueckass cBA3b. (CXOACTBO M pasinyue C KOBAJICHTHOW  CBA3BIO.
HenacrpIleHHOCTh ¥ HEHAIIPaBIEHHOCTh METAJUIMYECKOH CBSI3U.

Xumunyeckass KuHeTHKa. CKOpOCTb XMMHMUECKHX peakuuid. Cuctema. I'omoreHHsle u
rereporeHHele cuctemsl. Paza. CKOpOCTh TOMOT€HHOM M T€TEPOr€HHOM peaKkuil.
@daxkTophl, BIUAIOLIME Ha CKOPOCTh XMMMUYECKHUX peakiuil. 3aBUCUMOCTb OT
KOHIIeHTpanuu. OCHOBHOM 3aKOH XUMHUYECKON KMHETUKH.

BnusiHue Ha CKOpOCTh XMMHUECKUX peakiuil temmeparypsl. [IpaBuno Bant-I'odda.
AKTHBHBIE MOJEKYJBbl. ODHEPIrHs aKTUBALlMHA. 3aBUCUMOCTb JHEPIMU AKTHBALMM OT
IOPUPOABI PEarupyroIiuX BEUIECTB. DHEPreTUYecKuil Oapbep, MepexoJHOe COCTOSHHE.
VYpaBHeHne AppeHuyca, Kak 0ojiee TOYHO OIMCHIBAIOIIEE 3aBUCUMOCTh CKOPOCTH
XMMHUUYECKON peaKkUK OT TEMIIEPaTypBhI.

3aBHCHUMOCTb CKOPOCTH XMMHUYECKHUX PEAKLMHA OT MPUPOABI PEarupyOLIETO BEIIECTBA.
[lonstne o karanmsze M Karanmsatopax. Karanutuueckue peakuuu. ['OMOreHHsIi U
TETEPOTeHHBbIM KaTanu3. MexaHu3sM [eHCTBUS KaTalnu3aTopoB. AKTHBHBIE ILICHTPBI
karanu3aTopoB. Karanutuueckue sapl. [Ipomotopsl. 130upaTenbHOCTh KaTalIn3aToOpOB.
Tepmoaunamuka. Tepmogunamuueckass cucrema. dasa. ['eTreporeHHas m romoreHHas
cucrteMbl. KomnonenTsl cucreMmbl. @OyHKIMM M NapaMeTpbl COCTOSHUA. BHyTpeHH:s
JHEPIusl.

[lepBoe Hayasio (3akOH) TepMOAMHAMHUKU. OHTanbnus. CTaHIAPTHOE COCTOSHUE
BenlecTBa. CTaHapTHAs SHTAJIBIINS PEAKLUHU.

Tepmoxumusi. Tepmoxumuueckoe ypaBHeHue. 3akoH JlaByaswe-Jlammaca. OcHOBHOI
3aKOH TEPMOXMMHUHU - 3aK0oH ['ecca. Kpyrossie npouecchl (LIMKIIBI).

OHTponusi Kak (YHKLIUS COCTOSHUS CHCTEMbI. TepMOAMHAMMYECKas BEpOSTHOCTb
coctosHuss cucremMbl W. CranpaptHas oSHTponus. Bropoe Hawamo (3aKoH)
TEPMOJUHAMUKHU.

Ioctynar ITnanka (TpeThe Ha4ajao TEPMOAMHAMUKN). MI3MeHeHne SHTPONUHU BEIeCTBa C
YBEJIMYEHUEM TEMIIEPATYpBHI.

Oneprus ['m06ca. CBsa3anHas sHeprust. HanmpaBineHHOCT XUMHUECKOTO MTpoLecca.
O6patumbie W HeoOpaTHMbIE peakiuu. XuMHYeckoe paBHoBecue. Ilpunmmmn Jle
[Iatense. CMelIEHNE XUMUYECKOTO PABHOBECHS.

PactBopbl. Knaccuduxanuss pacTBopoB 1Mo arperaTHomy coctosiHuio. HacelieHssle,
HEHACBILICHHBIE U NIEPECHILICHHBIE PACTBOPHI.

Konuentpanus pactBopos. KoHueHTprupoBanHble U pa3zbaBieHHble pacTBOPhL. CriocoObl
BBIPAKEHMSI KOHLIEHTPALIMHA PAaCTBOPOB.

DNEKTPOIUTHI U HEINEKTPOIUTHI. CHIIbHBIE, ca0ble U CpeIHEN CUIIbI DJIEKTPOJIUTHI.
OnexrponauTnueckas aquccounanusi. OCHOBHBIE MOJIOKEHUSI TEOPUU IEKTPOIUTUYECKOM
qucconnanuu. Mexanusm quccounanuu. KucioTsl, OCHOBaHMS U COJIM C TOYKU 3PEHUS
TOA. Crenenp pguccounanuu. KoHCTaHTa aHMCCOLMALNY. 3akoH pa30aBieHUs
OcTBayIBA.

OnexTpoauTHueckas auccouuanus Boasl. loHHoOe npousBeneHue Boasl. Bonopoanslil u
TUJPOKCHIIbHBIN MoKa3zaTeau. pH pacTBOpoB colieil.

[TpousBenenue pacTBOPUMOCTHU. Peakiinu HoHHOTO 0OMeHa.

I'maponus coneit. Tunsl runponu3za. Peakuus cpeapl. CTENEeHb U KOHCTaHTA THAPOIIU3A.
Wneanbuble pactBopsl. KosmuratusHble cBoiicTBa pactBopoB. Ocmoc. OcmoTnuyeckoe
napienue. 3akoH Payns. CneactBus u3 3akona Payis.
OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE  peakuuu. Teopuss OBP. Knaccudukanus
OBP.Okucnurenu u BocCTaHOBUTENIH. MeToibl cocTaBieHus ypaBHeHuii OBP.



35. DnekTposn3. DIAEKTPOIU3 pacIuiaBOB, BOIHBIX pacTBOpoB. [Tonstie o I'D. CocraBnenue

I'D. OAC snementa. CranaaptHas I1C snemenra.

36. DnexTtponHble moreHIManbl. CTaHAApPTHBIE 3JEKTPOJHBIC MOTEHIMAJIBI. 3aBUCUMOCTD
JIEKTPOJHOIO MOTEHLMAJa OT KOHIEHTpAaLMH BELIECTB M TemIeparypbl ( ypaBHEHHUE

HepHucra). DnekTpoXuMHUYeCKU# psAJl HAIPSKEHUI METAJUIOB.
37. KonmmyecTBeHHAs XapaKTEPUCTHKA TPOIIECCOB AIeKTpoin3a (3akoH Dapajes).

38. ucnepcubie cucrembl. JlucnepcHas ¢aza u aucnepcuonHas cpena. CycneH3uM H
smynbeun. Kommouwnmneie pactBopbl. Oddexr Tunmans. Koarymamws. 3HaueHue

KOJUIOUAHBIX paCTBOPOB.

39. Kommnekcubie coenuuenus. Koopaunanmonnas teopust Bepuepa. OCHOBHBIE THIIHI K.C.

Homenkiarypa k. c. [Ipaktueckoe npuMeHEHHE K. C.

Hpumepbt IK3AMEHAUUOHHDBbIX ounemos

UHT'YHICKHA TOCYJAPCTBEHHBII YHUBEPCUTET

IK3aMeHALMOHHBIN Omiaer Ne 1

ITo xypcy «TeopeTnueckasi HEOPraHMYeCKask XUMM I

JIsl_cTyaeHTOB 1 Kypca cnenmajbHOCTH «XHMMHS))

Bonpochl.1. OCHOBHBIE CTEXMOMETPUUECKHE 3aKOHBI. THUIIBI XUMUYECKUX PEaKLU.

2. Tloctynat Ilnanka (TpeTbe Hayajao TEPMOJIWHAMHKH). V3MeHeHHE SHTPOIHH
BEIIECTBA C yBEJIMUYEHHEM TemreparypelL.OHepruss [ub6ca. CBs3aHHas dSHEprus.
HanpaBrneHHOCTh XMMHUYECKOT0 IIpoIiecca.

3. Hanumure ypaBHEHUS 3JEKTPOJIUTHUECKON TUCCOLMALIMYU CIIEAYIOIIMX BEIECTB:
a) cynbdara kanus, 0) oprodochopHoi KucaoThl; B) xjopuaa sxkeneza (lll); r) Hurpara
Oapusi; 1) THIPOKCHIA HATPUSI.

buneT paccMOTpeH U YTBEPKICH Ha 3aceaHuH Kadeaphl

3aB. xkadenpoii, mpodeccop A.M.Canamos

UHT'YHICKU TOCYJAPCTBEHHBIN YHUBEPCUTET

JK3aMeHALMOHHBIN Omier Ne 2

IIo KypCy «TeopeTnyeckasi HEOPraHnyecKass XUMHA»

IJIA CTYAEHTOB 1 Kypca CenHAJILHOCTH «XHMHA»

Bonpocbl. 1. OcHoBHble nonoxxeHuss AMY. CoBpeMeHHbIE ONpEENICHUs TOHATHH
atoM u Monekyaa. [Ipoctele u cioxsble BemecTBa. OTHOCUTENIBHAs aTOMHas Macca,
OTHOCHTEJIbHAs MoJIeKyJisipHas macca. Moinb. Hucno ABoraapo. MonsipHas mMacca.

2. DHTponus Kak (PyHKIMS COCTOSIHMS cUCTeMBl. TepMoauHaMudeckas BEpOsSTHOCTb



cocrosHus cucrembl W. CtangaptHas sHTponus. Bropoe Havano (3akoH) TepMOJIMHAMUKH.
3. OCHOBHBIE TUIIBI XUMHAUYECKHUX peakiuil. [I[puBecTn nmpuMepsl Kaxa01 U3 HUX.

bunet paccMoTpeH U yTBEpXk/I€H Ha 3aceJaHUH Ka(eapsl

3aB. xadenpoii, mpodeccop

A.M.Canamosn

I(pumepuu OUCHKU omeema Ha IK3aMeHe

4-GanpHas mIKana [loka3aTenn Kpurepun
(YpoBeHb
OCBOCHWUS)
OTnryHO [lonnoTa u3noxenus | CTyneHTOM JaH TMOJHBIA, B JIOTHYECKON
(MOBBIIEHHEII TEOPETUUECKOT O MOCJIEI0BATEIIBHOCTH PA3BEPHYTBIM OTBET
YPOBEHB) Marepuana; Ha T[OCTaBJICHHBIM  BOINpPOC, TJ€ OH
ITonnoTa ¥ | IPOJIEMOHCTPUPOBAI 3HAHUA IIpEeAMETa B
MPaBUIILHOCTh MOJIHOM 00beMe y4eOHOW MpOrpaMMBbl,
peleHus JOCTATOYHO rI1y00KO OCMBICJIMBAET
MIPaKTUYECKOTO JUCLUIIIUHY, CaMOCTOSITENBHO, u
3a/1aHMS; HCYEPIIBIBAIOIIE OTBEYAET Ha
HpaBI/IJ'IBHOCTB wu/wiu | AOIIOJHHUTCIIbHbIC BOITPOCHI, IIPpUBOAUT
apryMEHTUPOBAHHOCT | COOCTBEHHbBIC MPUMEPhI MO NPOOIEMATHKE
b W3JI0kKeHus | TOCTaBIEHHOTO BOIIPOCA, penm
(HOCJ’Ie)IOBaTeJ'IBHOCTB NPCAJIOKCHHBIC TTPAKTUYCCKHUC 3aJlaHUA oe3
HeﬁCTBHﬁ); OIIIMOOK.
Xopo1io CamocrostensHocTs | CTyIeHTOM JaH pa3BepHYTbII OTBET Ha
(6a30BbIit OTBETAa; IIOCTaBJIEHHBIM  BONPOC, TO€  CTYACHT
ypOBeHB) KyJ]LTypa peuu; ACMOHCTPUPYCT 3HAHMA, HpI/IO6peTeHHBIe Ha
U T.L JIEKIIMOHHBIX M CEMHUHAPCKUX 3aHATUAX, a
TaK)Ke IOJYYEHHBIE ITIOCPEACTBOM M3Yy4CHMUS
00s3aTeNbHBIX Y4EOHBIX MaTepHaJIOB IO
KypCy, AAeT apryMEHTUPOBAHHBIE OTBETHI,
MIPUBOAUT NPUMEPHI, B OTBETE MPUCYTCTBYET
CBOOOJHOE  BJIAJICHHE  MOHOJOTHYECKOU
peYblO, JIOTUYHOCTh M IOCJEA0BATEIbHOCTh
oreera. OIHAKO JOIMYCKAETCs] HETOYHOCTD B
OTBETE. Pemun MPEAJIOKEHHBIE
MPaKTUYEeCKHe 3aJaHus C HeOOIBIINMH
HETOYHOCTSIMH.
Y n1oBieTBOPUTEID CryneHnTom JaH OTBeET,
HO CBUJICTEILCTBYIOLUIMI B OCHOBHOM O 3HAaHHH
(TIOpOTOBBIiA MPOLIECCOB HA3y4aeMon JHUCLUTUIUHBI,
YPOBEHD) OTJIMYAIOIIUNACA HEIOCTATOYHOW TITyOMHOM

U TIOJHOTOW PACKPBITHS TEMBI, 3HAHUEM
OCHOBHBIX  BONPOCOB  TEOpHH,  Cj1ad0
c()OPMUPOBAHHBEIMH  HABBIKAMHU  aHaJH3a
SIBJICHWH,  TIPOIIECCOB,  HEIOCTATOYHBIM
YMEHHEM  J1aBaTb  apryMEHTHUPOBaHHEIE
OTBETHI u IPUBOIUTH IPUMEDHI,
HEOOCTATOYHO  CBOOOIHBIM  BJIAJEHHEM




MOHOJIOTHYECKOM pE€YbI0, JIOTUYHOCTBIO H

MOCJIEOBATEILHOCTEIO OTBETA.
JlomyckaeTcsi ~ HECKOJbKO  OmHMOOK B
CoJIepKaHUU OTBETA u peteHnmn

MPAKTUYECKUX 3aJITaHHI.
HeynosnerBopure CryaeHTOM JaH OTBET, KOTOPBIA COAEPKHUT
JILHO psn CEpPbE3HBIX HETOYHOCTEH,
(YpoBeHB He OOHapyXHMBAIOIIMA HE3HAHUE MPOIIECCOB
cOpMHpOBaH) n3y4aeMoit MpeAMETHOM obnacTH,

OTJIMYAIOIINICS HETJIIyOOKHUM pacKpbITHEM
T€Mbl, HE3HAaHUEM OCHOBHBIX BOIPOCOB
TEOpHH, HEC(HOPMHUPOBAHHBIMUA HABBIKAMHU
aHaJau3a SIBICHUH, IPOLIECCOB, HEYMEHHUEM
JaBaTh ~ apryMEHTUPOBAHHBIE  OTBETHI,
cnabblM  BJIAJEHUEM  MOHOJOIHMYECKOM
peublo,  OTCYTCTBHEM  JIOTMYHOCTH U
MOCJIEI0BATEIBHOCTH. BeiBobI
[IOBEPXHOCTHBI. PerieHne mpakTHYeCKHX
3aIaHUIl HE BBINOJHEHO. T.e CTyAeHT He
CIIOCOOEH OTBETHTH Ha BOIPOCHI Ja)Ke MpHU
JOTIOJTHUTENBHBIX ~ HABOASIIMX  BOIPOCAX
IpenoaBaTeis.

8. YUEBHO-METOJUYECKOE U UTHOOPMAIIMOHHOE OBECHEYEHHUE
JUCHUIINHBI

9.1. YueOHnas uTeparypa:

a) OCHOBHAA:

1. AxwmeroB H. C. O0mias u Heopranuveckast Xxumusi: yaeOnuk s By3os/H. C.

AxmeToB. — M.: Bricmr. mxk., 2012. — 743 c.

2. T'munka H.JIL. O6mas xumus. — M.:Murerpan-Ilpecc, 2010. — 727 c.

3.I'muaka H.JIL. 3agaun u ynpakaeHus mo oomieit xumun. — JI.: Xumus, 2011.

4. Hexpacos b.B. O6mas u Heopranndeckast xumust. — M.:Xumus, 1973.

5. Heopraaunueckas xumusi: B 3 T1./Tlox pen. 0. [I. TpetssikoBa . - M.: M3narensckuit
HeHTp «Akaaemus», 2004. — 240 c.

6.Yraii S.A. O6mias u Heopranndeckas xumus. — M.:BII, 2000. — 527 c.

1) IONOJIHUTEJbHAS JTUTEPATypa
1. Crenun b. JI. Heoprannueckas xumusi: yaeOHUK JJIsI XHMUYECKUX U XUMHUKO-
TEXHOJIOTMYECKHX CcreluranbHocTel Beicil. yueO. 3apenenuit/b. JI. Crenun, A. A.llBeTkoB. — M.:

Bricmras mkoma, 2008. — 256 c.



2. CysopoB A. B. Obuias xumust: yueOHoe mocodue 1Jis BeIcHl. yueO. 3aBefieHui/A.
B. CyBopos, A. b. Hukonsckuit. — CII6.: xumus, 1995. — 624 c.

3. Jlupua P. A. Peakiuu HeopraHUYeCKHX BEMIeCTB: cripaBouHUK/P. A. Jluaun. — 2-¢
u3l., mepepad. u qom. — M.: Ipoda, 2009. — 638 c.

4, Pabunosuu B. A. Kpatkuii xumudeckuii cnpaBouHuk/B. A. Pabunosuy, 3. 1.
Xasuna. — CII6 .:Xumus, 1994. — 432 c.

5. Jlypse 1O. 1O. CnpaBounuk no ananutudeckoit xumun/t0. 10. Jlyppe. — M.:
Xumus, 1967. — 390 c.

6. 3amaun M ynpaxkHeHHs o oOuiei xumuu: yuedHoe nocodue./Ilox pen. H. B.
Koposuna. — M.: Beicmas mkosna, 2003. — 255 c.

7. lNonwOpaiix P. A. COopHUK 3a7a4 U yIIpa)kHEHUHN IO XUMHUH: Y4yeOHoe ocooue
JUTSL XUM.-T€XHOJ. CIeIl. BBICII. yuel. 3aBeaeHuit/P. A. Tonbopaiix, E. 1. Macnos. — M.:

Bricmias mkoia, 1997. — 384 c.

9.2. UHTepHeT-pecypchl

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

Nook~owhE

9.3. IIporpammHoe obecneyeHue

YHI/IBCpCI/ITCT obecrnieueH HeO6XO,Z[I/IMBIM KOMIIIICKTOM JIMIOICH3MOHHOI'O n CBO60,Z[HO
PacnpoCTpaHdaeMoOro nporpaMMHOro O6CCH€‘ICHI/I$I, B TOM 4YHCJIC OTCYCCTBCHHOI'O IMTPOU3BOACTBA.

Kaxnaprit oOywarommiics B TEYEHHE BCEro IeproAa oOydeHrs oOecredeH HWHAWBUAYaTbHBIM
HEOTPaHUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOH MH(OPMAIMOHHO-00pa30BaTeNIbHOM cpelle YHUBEPCUTETa U3
ar000i TOYKHM, B KOTOPOH HWMeEETCS JMAOCTYN K WHQOPMAIHOHHO-TEICKOMMYHHUKAIIMOHHON CETH
«/HTEpHET» Kak Ha TEPPUTOPUH YHUBEPCUTETA, TAK U BHE €€.

VYHuBepcuteT oOecneueH CHeAyIOIUM KOMIUIEKTOM JIMIEH3UOHHOTO IMPOrpaMMHOI0

obecrieueHusl.
1. JIuueH3uoHHOE mporpaMMHOe o0ecrieueHue, ucnoiapzyemoe B UHrl'Y

1.1. Microsoft Windows 7

1.2. Microsoft Office 2007

1.3. Ilporpammusiii kommuiekc MMUC “Busyansaas Crynus TectupoBanus™

1.4. AntuBupycuoe 10 Eset Nod32

1.5. CmpaBouno-nipaBoBasi cucrema “KoncymbTant”

1.6. CnpaBouHo-nipaBoBasi cuctema “I'apant”


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

Hapsimy ¢ TpaguIMOHHBIMH W3JaHUSIMH  CTYICHTHI

IIOJIB30BATHCA DJICKTPOHHBIMU ITOJIHOTEKCTOBBIMU OazaMu JaHHBIX

n COTPYAHUKHU HMCIOT BO3MOXHOCTH

Taonuua 9.1.

HazBanue pecypca

Cebuika/noctyn

OnextponHas  Oubnuoreka ownaH «Egunoe  okHo Kk | http://window.edu.ru
00pa3oBaTeIbHBIM PECypcam»

«O6pazoBarenbHEIi pecypc Poccum» http://school-collection.edu.ru
denepanbHblii  0Opa3oBaTeNbHBI  HOpTAN:  yupexnaeHus, | http://www.edu.ru —

nporpammel, cranaaptel, BY3sl, Tectel ET'D, THA

DdenepanbHbIi LEHTP nHpopmManmoHHo-00pazoBatenbHbIX | http://fcior.edu.ru -
pecypcos (PLINOP)
3BC  "KOHCVYJIbTAHT  CTYIEHTA". Onexrponnas | http://polpred.com/news

OuOIMOTEKA TEXHHYECKOTO By3a

WznatenscTBo «Jlauby. DIEKTPOHHO-OMOIMOTEUHAS CUCTEMA

http://www.studentlibrary.ru -

Pycckas BupTyansHas Onbnmnoreka

http://rvb.ru —

M3narenscTBO «Jlauby. DIEKTPOHHO-OMOIMOTEYHAS CHCTEMA

http://e.lanbook.com -

ExenenensHuk Hayku 1 oOpazoBanus HOra Poccun «Axanemus

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

Hayunas snextponnas 6ubnmoreka «e-Library»

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

DnexTpoHHO-OnOMMoTeuHas cuctema IPRbooks

http://www.iprbookshop.ru -

9J'I€KTpOHHO -CIIpaBOYHas1 CUCTEMa  OOKYMCHTOB B

chepe
obpazoBanus «MHPOPMHO»

http://www.informio.ru

I/IH(I)OpMaIII/IOHHO-HpaBOBaH cucremMa <<KOHCYHBT3.HT-HIHOC)>

CereBast Bepcus, IOCTyImHa CO BCEX
KOMIIBIOTEPOB B KOPHOPATUBHOU CETH
Nurl'y

HUndopmanmonHo-npasoBas cuctema «I'apant»

CereBas BepcHs, JOCTyIHA CO BCEX
KOMIIBIOTEPOB B KOPIOPATHBHOM CeTH
Nuarl'y

OnexkTpoHHO-0MOIMOTEYHAasA cucTtema «OpaitT»

https://www.biblio-online.ru

10. MATEPHNAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

Teoperuuecknii Kypc



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/

1) Jlekuuu: mpe3eHTaIUH.

2) KoHTpomnbHbIE TECTHI.

3) CrrcoK BOIPOCOB ISl TIPOBEACHUS KOJLIOKBUYMOB.
4) Tabnuie!.

5) BapuanTbl 3a1aHuii Iss KOHTPOJIBHBIX PadoT.

6) BapuanTsl 3a1aHuii 17151 CaMOCTOSITETTBHBIX padoT.

11. METOAAYECKHE YKA3AHUSA JJISI OBYYAIOIIMXCS IO OCBOEHUIO
JTACIHATITAHBI

Jucuunnuna «Teopernueckas HeopraHudeckass XUMUS» HalpasiieHa Ha (OpMUpOBaHUE
komrerenuii: YK-2, T1K-3.

[IpomexyTouHas aTTecTalys MpeanosaraeT K3aMeH.

[lpuctynas K M3y4eHUIO AMCLUIUIMHBL, HEOOXOAMMO B IEPBYIO OYepe/b O3HAKOMUTBCS C
coJiep>kaHueM padoueit mporpammsel quctumiinHel (PITT).

Jlexuuy UMEIOT LENBI0 JaTh CHCTEMAaTU3UPOBAHHbBIE OCHOBBI HAYYHBIX 3HAHUIA.

[Tpu n3ydenuu u npopaboTKe TEOPETUUECKOTO MaTepuana HeoOX0IuMo:

- MOBTOPUTH 3aKOHCIIEKTHMPOBAHHBIN Ha JIEKIMOHHOM 3aHATUU MaTEpHUal U JIONOJIHUTH €ro C
Y4€TOM PEKOMEHJIOBAaHHOM M0 JAHHOM TEME JINTEPATYypPHI;

- IIpU CAMOCTOSITEIbHOM H3Y4EHMHM TEOPETUYECKOM TEMBbl CHENaTh KOHCIEKT, HCIIONb3Ys
pexomennoBannbie B PIIJl nuTepaTypHble HMCTOYHMKM U pecypchl HH(DOpPMAIMOHHO-
TEJIEKOMMYHUKALMOHHOM ceTH «HTepHeT»

- IIpY MOATOTOBKE K MPOMEXYTOYHON aTTeCTallMyU 110 MOJYJIIO MCIOIb30BaTh MaTepraibl poHaa
OLICHOYHBIX CPEJICTB.

JlabopaTopHble 3aHSITUS MPOBOASTCS C LENbI0 YIUIYOJNEHUS M 3aKperyieHUs 3HaHWM,
MOJyYeHHBIX Ha JIEKUMSAX M B TPOLECCEe CaMOCTOSTEIbHON padOThl HajJg HOPMATUBHBIMHU
JIOKyMEHTaMU, Y4eOHOM 1 Hay4yHOU JTUTepaTypoil.

IIpu noaroToBKe K 1a00paTOPHOMY 3aHSTHIO HEOOXOIUMO:

- U3y4UTh, TOBTOPUTH TEOPETHUECKUI MaTepua 1o 3aJaHHOH TeMe;
- IIpY BBIIIOJIHEHUY JIOMAIIHUX PACUETHBIX 3a/laHNi, U3yYUTh, IOBTOPUTH TUIIOBBIE 3aJaHMSI,
BBINOJIHSAEMBIE B AyAUTOPHUH.

Pexomennanum nmo padore ¢ Hay4YHOH U y4eOHOI TuTepaTypoi

Pabota ¢ yueOHOI 1 HAyIHOU JTUTEPATYPOH SBIISIETCS TJIaBHOU (POPMOIT caMOCTOSATETLHOM
paboTel U HeoOXoaMMa IpH MOATOTOBKE K YCTHOMY OIPOCY Ha CEMUHAPCKUX 3aHATUAX, K
MOJIyJIbHBIM KOHTPOJIBHBIM paboTaMm, onpocy, 3adeTy. OHa BK/IIOYaeT NpopaboTKy JEKIIMOHHOTO
Marepuajga — H3y4eHHE PEKOMEHIOBAHHBIX MCTOYHHUKOB U JIMTEPATYPhl 110 TEMATUKE JIEKLIHM.
KoHcnekT nexkuun A0KeH cofepkaTh pedepaTUBHYIO 3alMCh OCHOBHBIX BOMNPOCOB JIEKIHH,
MIPENJIOKEHHBIX MpenojaBaTesieM cxeM (IpU MX JEMOHCTpAlUH), OCHOBHBIX HCTOYHHKOB U
JUTEPATyphl 1O TEMaM, BBIBOJBI MO KaXKAOMY BoIpocy. KOHCHEKT noskeH ObITh BBIOJHEH B
oTAensHOU TeTpanu mo mpeamery. OH JoKeH ObITh aKKypaTHBIM, XOpOIIO YHTAEMbIM, HE
coJiepKaTh HE OTHOCSIIYIOCS K TeMe HH(OPMAIUIO UIH PUCYHKH.

KoHcnekTel HaydyHOM JTUTEpaTyphl IPU CAMOCTOSITEILHON MOATOTOBKE K 3aHATHIM JTOJIKHBI
OBbITh BBINOJHEHBI TAK)XKE AKKYpPaTHO, COAEP)KaTh OTBEThl HAa KaXKIbI MOCTaBIECHHBIH B TeMe
BOINIPOC, WUMETh CCBUIKY Ha HCTOYHUK HH(pOpManuu ¢ 00s3aTeNbHBIM YKa3aHHEM aBTOpa,
Ha3BaHUS M TroJla MU3JaHUs HUCHOJIb3yeMOW HaydHOM JsuTepaTypbl. KOHCIEKT MOXeT ObITh
OTIOPHBIM (COJIEP>KaTh JIUIIb OCHOBHBIE KJIIOUEBBIE MO3UIIUN), HO IIPU 3TOM IO3BOJISIIOLINM AaTh
MIOJIHBIM OTBET IO BOIPOCY, MOXKET ObITh NOAPOOHBIM. OOBEM KOHCIEKTA OIpPEEIeTCs] CaMUM
o0yJaronmmcs.



B nporiecce paboTel ¢ yueOHOM 1 HayYHOH JINTepaTypoil 00yJaroniics MOXKeT:

- JenaTh 3allMCU MO XOAY YTE€HHS B BUJE MPOCTOr0 MWJIM Pa3BepHYTOro IUiaHa (Co37aBaTh
IIEpEeYEHb OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHUKE);

- COCTaBJIATH TE3UChl (LIUTUPOBAHUE HamOOIee BaXKHBIX MECT CTaTbM WJIM MOHOrpaduu,
KOPOTKOE M3JI0KEHNE OCHOBHBIX MBICIIEH aBTOPA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 0000IIeHre OCHOBHBIX BOIPOCOB PabOThI);

- C03/1aBaTh KOHCIEKTHI (pa3BEPHYThIE TE3UCHI).



Pabouass mporpamma aucruruinHel «TeopeTwdeckas HeEOpraHMYECKas XHWMHUS» COCTaBlieHa B
coorBerctBun ¢ TpeboBanusmu DPI'OC BO mo cnemmanbHoctn  04.03.01. «Xwumust (ypoBeHb
OakanaBpmara)», YTBEPKICHHOTO TMpHKa3oM MuHHCTEpCTBa oO0pa3oBaHus W HayKu Poccuiickoi
Oenepanuu ot 17 urons 2017 . Ne 671

IIporpammy cocraBuna:

JIOIIEHT KadeIpbl XUMUU bokosa JI.M.



Pabouas nporpamma yTBepKAeHa Ha 3acefaHuy KadeApsl XUMHUN

[Iporokon 3acemanust Ne _ 8 OT « 22 » ampens 2026 .

Pabouast mporpamma o1o0peHa yueOHO-METOINIECKUM COBETOM

XHUMHMKO-OUOJIOTMYECKOTO (baKVJ'ILTCTa

[Iporoxon 3acemanust Ne __ 6 OT « 28 » ampens 2026 r.

CeeleHMs 0 epeyTBepPKICHUM NPOrPaMMbl HA 0OYepeaHOli y4eOHbIil roJ U perucrpanumn
HU3MEHEeHM i



VYyeOHbIi

ToJI

Pemenne xadenpot

(Ne mpoTtokora,
JaTa)

Buecennbie n3aMeHeHUA

ITonmnuce 3aB.
kadeapoit




