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1. HEJIX OCBOEHUA JUCHUIIINHBI

I_IeJIﬂMI/I OCBOCHMA NTUCHHUIIJIMHBI « I/I36paﬂm>1e IrJ1aBbl HGOpFaHI/I‘IeCKOﬁ XUMMHUHN»

ABJIHAIOTCHA:

— HU3YYCHUC CTYACHTAMH OCHOBHBIX MOHITHU 1 3aKOHOB XUMUU,

— OCBOCHHC OCHOBHOT'O MaTCpHalia 10 CTPOCHUIO aTOMOB, XUMHYECKOM CBS3U U

3aKOHOMCPHOCTAM, CBA3aAHHBIM C IICPUOAUYCCKUM 3aKOHOM U HepHOI[quCKOﬁ

cuctemoii anementoB /. V1. Menneneena;

—  MOJy4eHHe TIyOOKUX 3HAHUI 110 TEOPUH PACTBOPOB;

— H3Y4YCHUC KOOpHHHaHHOHHOﬁ TCOPHUU KOMIIIICKCHBIX CO@HHHCHHﬁ;

- (hopmMupoBaHHUE y CTYACHTOB CMEIIHATHHOTO TUITA XUMUYECKOTO MBIIUICHHS;

- OCO3HAHHUE POJIM XMMHH B IIPOLECCE OXPAHBI OKPYKAIOIIECH CPEJIbI.

q)OpMI/IpyeMLIC }_'[I/ICI_[I/IHJ'H/IHOI‘/'I S3HAaHUA U YMCHHUA T'OTOBSAT BBIITYCKHHUKA ,E[aHHOfI O6pa30BaTCJ'IBHOI>i

MIPOTPaMMBI K BHITTOJHEHHUIO CIEAYIOUIMX 0000MIEHHBIX TPYIOBBIX QYHKIUH (TPYAOBBIX QYHKIHN):

Tabauya 1.1.
Kon u O000menHbIe TPyAOBbIe QYHKIHMH Tpyaosbie QyHKIIUH
HaMMeEHOBaHUeE Kon HaunmeHoBanue Yposenn HaunmeHoBaHue Konx | YpoBennb
npogeccuoHaIbHO KBaJupu (mogypose
ro KAl Hb)
CTaHaapTa KBaJIM(PUK
anuu
01.001 [emaror [enarornueckas Oobwmenenarornyeckas A/01.6
(megarormyeckast EeATeILHOCTD 10 ¢byaxmsa. O0yuenne 6
NeATeTbHOCTH B NPOEKTHPOBAHUIO U
P p BocrniurarenbHas AJ02.6
JAOIIKOJbHOM, peanu3anuu
JESITETFHOCTh
HAYAJTbHOM 00pa3oBaTeILHOTO 6
ooeM, A mporecca
OCHOBHOM 00111eM, 00pa3oBaTeIbHBIX 6
PazBuBaroras A/03.6
cpeaHeM o01eM OpraHU3aNNsIX
JeSTeNbHOCTD
oOpa3oBaHNuU) JIOLIKOJIBHOTO,
(BocnuTATEND, HavaJIbHOTO O0IIero, 6
YYHUTENb) OCHOBHOTO 001LIEro,
CpeaHero ooIero
obpa3oBaHus
[legarornueckas
ACATCIIBbHOCTSD 11O
MPOEKTUPOBAHUIO H [Megarornyeckas
B peanu3anuu 6 JIESITEILHOCTB I10 B/03.6 6
OCHOBHBIX peanm3anuy mporpamMmm
0011e00pa3oBaTeIbHBIX OCHOBHOTO U CPEITHETO

nporpaMm

o01ero oopazoBaHus




2.010 Cnenunauct
no
NMPOMBILJICHH O
dapmanuu B
o0J1acTH
HCCJIe0BaHUM
JIEKApCTBEHHBIX
cpeacTB

[TpoBenenue padboT mo
HCCIIeJOBAaHUSIM
JICKapCTBCHHLIX
CpE/CTB

[IpoBeaenue paboT mo
(hapMmareBTHICCKOM
paspaboTke

A/01.6

IIpoBenenuie u
MOHMTOPHUHT
JIOKIMHUYECKHX
HCCIICIOBAHUHN
JIEKapCTBEHHBIX CPEJICTB

A/02.6

IIpoBenenue n
MOHUTOPUHT
KIUHAYECKHX
HCCIICIOBAHUN
JIEKapCTBEHHBIX
MpernapaToB

A/03.6

26.008
Crnenuajancr-
TEXHOJIOT B
o0J1acTh
NMPUPOI0OXPAHHBIX
(3K0J10THYECKUX)
OMOTEXHOJIOTHii

MoOHUTOPUHT
COCTOSIHUS
OKpYXarollen CpeIbl C
MIpUMEHEHHEM
MIPUPOIOOXPAHHBIX
OMOTEXHOJIOTHI

OcymecTBiaeHne
3KOJIOTMYECKOM OIICHKH
COCTOsSIHUA
ITOTHA/I30PHBIX
TEPPUTOPUI U
BO3MOXHOCTH
MNPUMCHCHUSA HAa HUX
TIPUPOTOOXPAHHBIX
OMOTEXHOJIOTUI

A/01.6

Orenka pucka u
OCYILIECTBJIICHUE MEp
PO HUIAKTHKU
BO3HMKHOBEHUS 04aroB
BPEIHBIX OPTaHU3MOB Ha
MOIHA30PHBIX
TEPPUTOPUSIX C
IIPUMEHEHUEM
MIPUPOIOOXPAHHBIX
OMOTEXHOJIOT Uil

A/02.6

PazpaboTka MapkepHBIX
CUCTEM U MPOTOKOJIOB
MPOBEICHHS
MOHHUTOPHHTA
MOTEHIHATBEHO OTACHBIX
OMO0OBEKTOB

A/06.6

CocraBnenue
MPOTHO3HBIX OLIEHOK
BIIUSTHUS XO3SIHCTBEHHOM
JIeSITEILHOCTH YeI0oBeKa
Ha COCTOSTHHE
OKPYXaIOIEeH CPeIbl C
NPUMCHEHIEM
MPUPOIO0XPAHHBIX
OMOTEXHOJIOTUH

A/04.6

2.MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

I[I/ICI_[I/IHJII/IHa «I/I36paHHbI€ TJIaBbI HeOpI‘aHI/I‘ICCKOﬁ XUMHW)» OTHOCHUTCA K AJUCHUIIIIMHAM

110 BbI60py; HN3Yy4acTCs B 6 CEMCCTpPC. I[J'ISI €€ U3Yy4YCHHU H606X0,I[I/IMBI 0a30BbI€ 3HAHUS KYypCOB

MaTeMaTUKH, GU3NKH, aHATUTUYECKON XUMHUH U (PU3HUECKON XUMHUHU.




Taoauna 2.1.

Cesa3b  aucuuMIUiuHbl  «M30paHHble  TJIaBbl  HEOPraHM4YeCcKOH  XUMHH» €
NnpeamecTBYIOIMUMHU TUCHUIIJIMHAMYA U CPOKHU UX U3YyUYEeHUSs

Kon JINCLMIUIMHBI, NPEIIEeCTBYIOIIE TUCIUIUINHE Cemectp
JIUCIMIUIMHEBL | «[130paHHbIE II1aBbl HEOPTaHWYECKOH XUMHN

Bb1.B.JIB.02.01. |DnemeHTapHBIA Kypc XUMHU 1

51.0.06 Heopranuyeckas XUMUS 2,3

B1.B.09 AHanutuyeckas XMMus 4,5

b1.B.0O6 KBaHTOBast xXuMus 4

51.0.09 CTpoenue BelecTBa S

Tabauna 2.2.

Cesa3b aucuuiInHbl «30paHHble IJIaBbl HEOPraHUYECKOH XUMMK € MOCJIe Ty OIIMMHU
AUCHUIIVIMHAMHA U CpOKH X H3y‘IeHI/lﬂ

Kon JIMCUMTIIMHBL, CICAYIONME 32 JAUCHUILTHHON Cemectp
JIUCUMIUTHHBL | «/30paHHbIe T1aBbl HEOPTaHMYECKOH XUMUI»
51.0.07 OpranuyecKas XuMus 6,7
51.0.08 Du3nUecKas XUMHs 6,7
b1.B.07 BBICOKOMONEKYISIPHBIE COEUHEHUS 7
B1.B.JIB.03.01. | KomnougHas Xumus 8
b1.B.JIB.06.01. |TeopeTuueckue OCHOBBI HEOPIrAHUMUECKON XUMUH 8

B pe3yJjbTaTe OCBOCHUA TUCIHUIIVIMHBI 06yqalomm71c51 HOJI2KCH:

3HATb:

L4 HpI/IHI_II/Il'IBI KJ'IaCCI/I(bI/IKaHI/II/I N HOMCHKJIATYPY HCOPIraHUYCCKHUX COCHHHGHHﬁ;
e  OCHOBHBIC THITHI XUMHUYECKHX CBHSCﬁ;
e  (OcCHOBBI COBpeMeHHOﬁ TCOpHUU CTPOCHUA aTOMA,

L4 Teopmo KOMIIJICKCHBIX COCZ{HHGHHﬁ;



OCHOBBI OHCPICTUKU U KUHCTUKHN XUMHUYCCKHUX ITPOLECCCOB;

Teoputo pacTBOPOB HEANIEKTPOIUTOB U HICKTPOIHUTOB;

® (OCHOBBI NEKTPOIUTUUECKUX ITPOLIECCOB;
YMeTh:
e HaxoauTe CBSI3b MEXKIY CTPOCHHEM BEIIECTBA W €r0  XUMHUYECKUMHU
BO3MOXHOCTSIMHU;
e Pemarte nr00BIE XUMHYECKHE 3aJadud, OMHUPASCh HA TEOPETUYCCKUA MaTepual
OCHOB XMMUH;
e [IIpoBoguTh mpocTEHIIME PACYETBI MO  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIM
PEAKLHUM, SHEPTETUYECKUM U KUHETUYECKUM IIPOLECCaM, TEOPUU PACTBOPOB;
e CoCTaBNsITh XUMUYECKHE PEAKIIUU JTHOOBIX XUMHUYECKHUX IMPOILECCOB U BBHIMOIHSTH
Ha UX OCHOBE HEOOXOUMBIE PACUETHI.
BJIaJIeTh:

YMeHHeM MpaBWIIBHOTO OOBSICHEHUS PE3YJIbTATOB SKCIEPUMEHTA, €CJIH JIaXKe
pe3yJbTaT OTPULIATENBHBIN;
Meronamu Oka3aHHs MEPBOM MOMOIIM IPU HECUACTHBIX CIIydasiX B XUMHUYECKOM

nabopaTopHH.

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCA, POPMUPYEMBIE B PE3YJIBTATE

OCBOEHMUSA JMCIUAITJIMHBbI

[ponecc M3ydeHus: AUCUMIUIMHBI HAMpaBieH Ha (POPMHUPOBAHUE HIIEMEHTOB CIICAYIOIINX

koMmrereHiii B coorBercTBUM ¢ PI'OC BO u OIIOII BO no naHHOMYy HamnpaBiEHUIO

IIOATOTOBKH:
Kon HaunmeHoBaHue Nuaukarop B pe3yibTaTte ocBOCHHS
KOMIIeTeHI KOMIIeTeHIINH JAOCTHKEHU S AUCHMILIMHBI 00yYarommiics
UM KOMIIETeHIIHH JLOJIZKEH .
Yuueepcanvnovie komnemenyuu u unHOUKAMOPHL UX OOCHUICEHUS

YK-1 CrnocodeH ocymrecT- YK-1.1. Anamusupyer | 3HATb:
BJATH MOUCK, KPUTH- 3a1ady, BBIIEISAS €€ - IOHATHE U KiaccupuKanus
YecKHMil aHaAJIN3 U 0azoBbIC CUCTEM;

CHHTe3 HH(popMaIIUH, COCTaBJIAIOIINE; - CTPYKTYpPY W 3aKOHOMEPHOCTH




NPUMEHATHb CUCTEM-
HBIHA MOAXO0d AJIsI pe-
IIeHHUSA MOCTABJCHHBIX
3azav

YK-1.2. Onpenenser,
WHTEPIPETUPYET u
pamxupyer uHpopma-
[0, TPeOyeMyro JUIs
pelIeHusT TOCTaBJICH-
HOW 3aj1a4u;

YK-1.3. Ocymectis-
€T MOMCK WH(pOPMAITUH
JUISL  peIICHHsT  TOoC-
TaBJICHHOHM 3ajauu 1o
Pa3IMYHbIM TUIIaM
3aIpOCOB;

YK-1.4. TIlpu obpa-
0oTke  WHpOpPMALUH
oTan4yaer (axKThl OT
MHEHUH, HWHTEpIIpeTa-
Wi, OIEHOK, (hopMHu-
pyer CcOOCTBEHHBIC
MHEHHSI U CY>KACHUS,
ApTYMEHTHPYET CBOH
BBIBOABI U TOUYKY
3peHUS;

YK-1.5 PaccmarpuBa-
€T ¥ MpeaJiaracT Bo3-
MOXHBIC BApHUAHTHI pe-
IIEHUS TTOCTaBJICHHOMN
3aJla4i, OLICHUBAS UX
JIOCTOMHCTBA ¥ HEJOC-
TaTKH.

(YHKIMOHUPOBAHUS CUCTEM;
- 0COOEHHOCTH CHCTEMHOTO
MOJX0/1a B HAYYHOM MO3HAHUH;

- TIOHSTHUE O CHCTEME, €€ LETIAX,
3ajayax ¥ OOLIMX MPUHLMIIAX;

- OCHOBHBIE TEXHOJIOTHUH MTOUCKA 1
cbopa unpopmanumy;

- bopmarel mpeacTaBICHUS
MH(OpPMALMK B KOMITBIOTEPE;

- IpaBUJIa MCIIOJIb30BAHUSI CPEJCTB
CBSI3W;

- UH()OPMAaIMOHHO-TTOUCKOBBIE
CHCTEMBI 1 0a3bl JIaHHBIX;

- TEXHOJIOTHIO OCYIICCTBIICHUS
NOMCKa HH(POP Malny;

- TEXHOJIOTHIO CHCTEMAaTHU3aIIH
TTOJTYICHHON MH(POPMAIIHH;

- COCOOBI CTATHCTHYECKON 00pa-
OOTKHM JTaHHBIX, TIPEJICTABICHHBIX B
Pa3NUYHBIX H3MEPHUTENIBHBIX IIKa-
JaX W aHAJIH3 HOIYYCHHBIX PE3yiIb-
TaTOB;

- BUJIBI M1 POPMEI pabOTHI C TIea-
TOTMYECKO ¥ HayqHOH JITEpaTy-
poi;

- TpeboBaHMs K 0(pOpMIICHUIO
oubmmorpaduu (CIHCKa JINTEepaTy-
pBI).

Ymern:

- paboTtatb ¢ uHpOpMaIHeH,
[IPEACTABIICHHOMN B PA3JIMYHON
(opwme;

- 00pabarbIBaTh NaHHBIE CPECT-
BaMH{ CTaHJAPTHOTO IPOTPAMMHOTO
oOecIeyeHus;

- CHHTE3WPOBaTh HHPOPMAIIHIO,
MPEACTaBICHHYIO B Pa3IMYHbBIX
WCTOYHUKAX; -

- BEIOMpAaTh HCTOYHUKHU HH(pOpMa-
II1H, aJICKBATHBIEC TOCTABJICHHBIM
3aJayaM U COOTBETCTBYIOINE Ha-
YYHOMY MHUPOBO33PEHHIO;

- OCYILECTBIISITH MOUCK HH(pOpMa-
LHH;

- HHTEPIPETUPOBATH U PAHKUPO-
BaTh HH(POPMaIIHIO, TPEOYEMYIO JUIs
pelIeHus OCTaBICHHOW 3a/1auu.
Baaners:

- IEPCOHAEHBIM KOMITBIOTEPOM U
MOUCKOBBIMH CEPBUCAMU;

- METOAWMKAaMH aHaJMTHUKO-CHHTE-
THYECKOH 00pabOTKM HH(pOpMALUH
U3 pa3INYHbIX HHPOPMAIIMOHHO-
MOMCKOBBIX CUCTEM (TIpeIMETH3a-
WS, aHHOTHPOBaHUE, pedepupo-
BaHMUE).

Ilpogheccuonanvuvie Komnemenyuu u UHOUKAMOPBL UX OOCHIUNCEHUA




K-4

Crnoco0eH NpUMeHSTH
OCHOBHBbIE eCTeCTBEeH-
HOHAYYHbIe 3AKOHbI
NnpH 00CyKIeHNH 10~
JIY4YeHHBIX pe3yJ/bTa-
TOB.

MK-4.1. 3HaeT OCHOBBI
(hyHIaMEHTAITBHBIX
pa3zaenoB MaTeMaThKH,
(bn3uKH, XUMUH, HAYK
0 3emiie ¥ OMOJIOTHH,
HEOOXOJUMBIE B TIPO-
(heccroHanbHOI nes-
TENBHOCTH, BO3MOXK-
HOCTH U 00JIaCTH MPH-
MEHEHUS METOJIOB JK-
CIIePUMEHTAJIbHBIX HC-
cliefoBaHui B pusmke.

IIK-4.2.YMmeer uc-
[10JI30BaTh OCHOBHEIE
3aKOHBI €ECTECTBEHHO-
HAYYHBIX TUCIHILTUH
U1 OOBACHEHHS
IKCIIEPUMEHTATEHBIX
pe3yJIbTaTOB; PUME-
HATb METOIBI MaTeMa-
THYECKOTO aHaIH3a U
MOJIEIINPOBAHWSI, OC-
HOBHBIX 3aKOHOB (hu-
3UKU )T PEIICHAS 3a-
Ja4d mpohecCHOHAIh-
HOH JIeSITCIIbHOCTH,

IIK-4.3.Bnaneer me-
TOJITAMH TEOpETHYEC-
KOT'O U OKCIICPUMCH-
TAILHOTO MCCIIE0Ba-
HUA; HaBbIKAaMU IIPpU-
MEHEHUS] OCHOBHBIX
3aKOHOB €CTECTBEHHO-
HAYYHBIX TUCIUTUIHH
B PO (heCCHOHATTLHOM
JIeSTEbHOCTH.

3HaTh:

- OCHOBHBI€ MOHSTHUSI COBPEMEHHOU
BBICIIIEH MaTEMAaTUKH;

- pyHIaMeHTaTbHBIC 3aKOHBI
MIPUPOJIBI U OCHOBHBIC (PU3NUECKHE
3aKOHBI B 00JIACTH MEXaHUKH,
TEPMOJAUHAMUKH, STICKTPUUECTBA U
MarHeTH3Ma;

- COBPEMEHHbBIEC TEHICHIIUU
pa3Butust KHOYOPMATUKU U
BBIYHUCITUTEILHON TEXHUKH,
KOMITBIOTEPHBIX TEXHOJIOTHIA;
Ymerh:

- MPUMEHSATh MaTEMaTUICCKUE
METOABI AJI PELICHUS IpaKTUyec-
KUX 3aJ1a4;

- MPUMEHSATEH (U3MUECKIE 3aKOHBI
JUTSI peIIeHHs] TTPAKTHUECKHX 33]1a4;
- IPUMEHSThH BBIYUCIUTENbHYIO
TEXHUKY JAJIs PEIICHUS IPaKTU-
YeCcKHUX 3a7ay;

- paboTaTh ¢ COBPEMECHHBIM JKCIIe-
PumMmeHTaTBEHBIM 000pYIOBAHUEM;
Baanern:

- METOJJaMU MaTEMaTHIECKOTO
aHaJu3a;

- 3JIeMeHTaMH (PYHKITHOHAIEHOTO
aHaJu3a;

- COBpPEMEHHBIMH YUCJICHHBIMU
METOJIaMH;

4. OFbEM JUCHUIIMHBI 1 BUJbl YYEBHOU PABOThHI

Taoauna 4.1.
O0bem AMCOMIJIMHBI M BUABI Y4eOHOH padoThI
Bun yue6Hoii paGoThI Bcero yacos 6
cemMecTp
OO61m1as TpyA0€MKOCTh JUCITUTUIHHBI 144 144
AyaUTOpHBIC 3aHATHS 76 76
Jlexkuun 32 32
[TpakTHueckue 3aHATHI 44 44
CamocrositenbHas padora ctyneHtoB (CPC) 41 41
KoHnTponb 27 27




5. COAEPKAHUE JUCIUIIJIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3JAEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA
AKAJEMHUYECKHUX NJIM ACTPOHOMHNYECKHUX YACOB 1 BUJIOB YYEBHBIX

3AHSITUH
Taoéauna 5.1.
5.1.CTpyKTYypa M coepKaHue THCHUIIIHHBI
OO11as TPYA0EMKOCTh AUCIMIUIMHBI COCTABJIACT 4 3a4eTHBIX eIuHMUII, 144 Jaca.
Bunsr
Ne § yueOHOU paboThI dopma TeKyIero KOHTPOJIs

Pasnen nucuninHel 5]

/11 E JIeK| TPAKT. |CaMOCTOSIT. yCIIE€BaeMOCTH
@)

muu| pabotel | pabora
BBenenne. Xummueckast
Tect Ha XUM.
1 CUCTEMATHUKA U 6 4 6 3

HOMEHKJIATypy
HOMEHKJIaTypa

[lepuoanueckuii 3aK0H U
MepUuoANYECcKas CUCTEMA
2 6 4 6 6 TecToBbIE 3amaHus
XUMUYECKUX IJIEMEHTOB

J.N.Menneneepa

Tunel XUMHYECKHUX CBSA3EH U
3 0COOCHHOCTH MX 6 6 6 6 Kontponsnas padora Nel

o0Opa3zoBaHus

Crtpoenue u cBoiicTBa
4 6 6 8 8 KomnokBuym Nel
HEOPTaHUYECKUX COCITUMHCHHUN

I'unpoxcuabl. OCHOBHBIE,
5 6 4 6 6 TecToBble 3anaHus
am(oTepHbIe, KHCIIOTHBIE

Comu. Kucnsie, cpegnue,

OCHOBHbBIE Kontponbnas padota Ne2

7 KoMmmekcHble coenuHEHUS 6 4 6 6 Komnoxksuym Ne 2

Hroro 32 44 41




5.2. Conep:xkanue qucuuiInubl « U30paHHbIe IJIaBbl HEOPraHMYECKO XMMUM»

i. BBenenue. XumMuyeckasi CHCTEMaTHKA 1 HOMEHKJIATYpa.

TpuBnanpHass HOMEHKJIATypa. TexXHHUYECKME M MHMHEPAJOTMYECKHE  Ha3BaHMs
HEOPraHMYECKUX coequHeHui. HoMeHKIaTypa KOMIIEKCHBIX COCIUHEHUMN.

2. Ilepnoanyeckuii 3aKOH H NEPHOAUYECKAA CHCTEMa XMMHYECKHX 3JICMEHTOB
JA.A.Menaeneena.

CTpyKTypa MEpHOIMYECKOM CHUCTEMBI: TEPHOJbI, Tpynmbl. OOIMe 3aKOHOMEPHOCTH B
W3MEHEHHUSAX PaJNyCOB, PHEPTrUi MOHU3ALMHU U CPOJCTBA K AJEKTPOHY aTOMOB B MEPUOJAX U
rpymnmnax mnepuogudeckoit cucrembl. OcoOeHHOCTH CBOWCTB »nemeHToB |l m V mepuomos.
[TeproanYHOCTH U3MEHEHUS CBOMCTB XUMUYECKUX JJIEMEHTOB U UX COEAUHEHHIA.

Bropuunas nepuoAMYHOCTs M JUArOHAJBHOE CXOJCTBO JJIEMEHTOB. Pasznmnuus B
W3MEHEHHUAX CBOMCTB XMMHUYECKUX 3JeMEHTOB B A u B rpymnmax. CKJIOHHOCTb 3JIEMEHTOB K
00pa30BaHUIO0 KaTUOHHBIX M aHUOHHBIX (OpM, KoMILIekcooOpazoBanuto. [lonoxkenue Bogopoa
B TIEpUOIHUECKOM cucteme. Tpuassl d-371eMEHTOB.

3. THunbl XHMMHYECKHX CBsI3ell H 0COOCHHOCTH UX 00pPa30BaHHUs.

BnusHue nosioxkeHusi 3J€MEHTa B NMEPUOAMYECKON CUCTEMe Ha THUIbl (KOBaJIEHTHas,
WOHHAs, METAJUIMYECKas) XUMHUYECKUX CBS3EH B €r0 COCIMHEHMSIX. 3aBUCUMOCTH (DPU3HUUYECKUX
CBOICTB BelIECTB (TeMIeparypa IIaBIeHHs, YIEKTPOIPOBOIHOCTh) OT TUIIA XUMUYECKOH CBSA3U
B COCJTMHEHUSX.

KoBaneHTHast cBsI3b C MO3UIMI TEOPHH BAJICHTHBIX CBsi3eil. [IBa MexaHn3Ma 0Opa3oBaHUs
KOBJICHTHOW XUMHUYECKOW CBs3U. THUIBI XUMHUYECKOW CBSI3U (cUrMa, 1M, JAeNbTa). BrusHue
JUTMHBI U KPATHOCTH KOBAJIEHTHOM CBSI3U HA €€ MPOYHOCTb.

BanmeHTHOCT, W CTENMEHb OKHUCJICHHUS DJJeMeHTa B coenuHeHmsX. Kormenmmm
3JEKTPOOTPULATEIHLHOCTH 3JIEMEHTOB. BajeHTHBIE BO3MOXHOCTH 3JIEMEHTOB BTOPOTO MEPUOIA
Ha [IpUMEpPE COCINHEHNUN a30Ta.

Teopust B3aMMHOIO  OTTAJKUBAHUS  DJIEKTPOHHBIX map (Moxaens ['wimnecnm).
[IpocTpaHCTBEHHOE CTpPOEHHE MOJIEKYJA C TO3UIMA MojAenu [wiecny W TUOpUAN3ANUA
aTOMHBIX OpOHTAJICH.

[TonsipHOCTE M MONSIPU3YEMOCTh XUMHUUYECKUX CBsA3ell. KoHuenuus noiaspusannuy NOHOB.
[IpeacTraBiaeHuss 0 NONSAPU3YIOMIEM ACHCTBUU U MOJISPU3YEMOCTH MOHOB. BiusiHuEe pazmepoB u
3apsA0B HOHOB. Teopus KECTKUX U MATKUX KUCIOT U ocHoBaHui [Tupcona. [IpenckazatenbHbie
1 OOBSCHUTENBHBIE CIIOCOOHOCTH 3THUX KOHIENIWNA. BomopoaHas CBA3b M MEXKMOJICKYISIPHOE
B3aUMO/EHCTBHE.

4. CTpoeHne H CBOICTBa HEOPraHu4€CKuXx coeIMHEeHHUI.

CrexuomMeTpuyeckue u HECTEXUOMETPUYECKUE COEJIMHEHUSI. [Tpuunnsl
HCCTCXUOMCTPUYHOCTH. HeopFaHI/I‘-IeCKI/IC MOJIMMEPBHI. OCHOBHEBIE KJIaCChI HCOPTaHNYCCKUX
coenuHeHuit. [IpocTeie BemiecTBa. MeTauibl MU HEMETaUIbl. AJUIOTPONHS W TMOJTHUMOP(U3M.
OcHOBHBIE MCTOJbI MOJYYCHUS ITPOCTHIX BCIICCTB.

I'unpunbl. Tumnel rupuaoB (KOBaJICHTHBIE, HOHHbIE, BHEIPEHMUSI, TOJIUMEPHbIE).

Oxcuapl. Tunbsl OKCUIOB (KUCIOTHBIC, OCHOBHBIE, aM(pOTEpHBIC, HECOJICOOPa3YIOIIHE).
[Tepokcuapl MOBBILIEHUS] YCTOMYUBOCTH O30HUJIOB OT Kajus K LE3MI0. XMMHYECKHE CBOWCTBA
TuapuaoB, OKCUIA0B, IOJTYUYCHUEC, IPUMCHCHHUC.

5. I'mapoxcuabl. OcHOBHBIE, aM(OTEepPHbIE, KHCJIOTHbIE.



Hcnonp3oBaHue KOHIENIMHM TOJISPU3AIMH  HOHOB JJIsI OOBSICHEHHS JIHUCCOIMALIUN
TUAPOKCHIOB MO KHCJIOTHOMY WJIM OCHOBHOMY THUIly. V3MEHEHHE CTPYKTYpbl U CBOMCTB
TUAPOKCUIOB MO mepuogaM u rpynmaMm. OcoOEHHOCTH THAPOKCHAOB 3JIeMEHTOB V mepuoja.
Ocob6ennoctu crpoeHust pochopHbix kuciaoT. Cuna Kucaotr u ocHoBanui. lllenoun u cuiibHBIE
kucinotel. Koppensiiiuss mexnay ctpoenueMm u cuioit kucnot. [IpaBuna Ilonunra. Xumuueckue
CBOMCTBA TUAPOKCHUJIOB, MOTYICHHUE, IPUMECHEHHE.

6. Couu. Kucable, cpeinue, OCHOBHbBIE.

Peakuuu oOpazoBanus coneld. YcroiiunBocTh cosield. Tepmuueckasi quccoluanus Conei.
[lpuuusbl, o00ycnoBiIMBarolIMe OOJNBLIYI0  YCTOHYMBOCTH COJIEH 10 CPAaBHEHUIO C
COOTBETCTBYIOIIUMHU KHUCJIOTaMu. PacTBOpUMOCTh cOlel W NpPOU3BEJEHUE PACTBOPUMOCTH.
OOBsicHEeHHE 3aKOHOMEPHOCTM HM3MEHEHUs PACTBOPUMOCTH TaJIOTEHHJIOB cepedpa ¢
HCIIOJIB30BAHUEM KOHICIIINHU XKECTKUX U MATKHUX KHUCJIOT HI/IpCOHa. PeaKLII/II/I ruapoJjmsa coyeH —
nporecc OOpaTHBIM peaklMM HeHUTpanu3auuu. YpaBHEHMs THAPOIM3a B HOHHOM U
MOJIEKYJIspHOM  Bujae. DakTopbl, BIHAIOIIME Ha IMpouecc TIuapoiu3a. Tepmuyeckas
YCTOMYMBOCTH coJieil. XUMu4eckue cBOMCTBa coeld. XUMHUYECKUE CBOWCTBA COJIeH, MOydeHHUE,
MIPUMEHEHHE.

7. KomniuekcHble coefNHEeHN .

Teopust kpucramumueckoro noiisd. [IpoyHOCTh CBSI3M, MarHUTHBIE CBOMCTBA M OKpacka
KOMIUIEKCOB. TepMoanHaMuueckass U KHHETHYECKAsl yCTOMYMBOCTh KOMIUIEKCHBIX COEIMHEHHM.
[onsiTusa 1aOUIBHOCTH U MHEPTHOCTU KOMIUIEKCHBIX COEIMHEHUH.

8. 3akJa04YeHne

Ponb MepuoaANYCCKOro 3aKkOHa B HCOpFaHquCKOP’I XHUMHH.

6. ObPA3OBATEJIBHBIE TEXHOJIOI'MHN

I/I3y‘-ICHI/Ie TCOPCTUUCCKOTO MaTCpuaja OCYHICCTBIACTCA C IMMOMOLIBIO 3JICKTPOHHBIX
CpeacCTB O6y‘I€HHH IIpU HEMMOCPCACTBECHHOM MPOYTCHUU JaHHOT'O MaTCpUalia JICKTOPOM.

I[J'IH OLCHKKW OCBOCHHUA TCOPETHYCCKOIO MaT€puajla CTYACHTaAaMH  HCIIOJIB3YIOTCA

TpaAULUOHHBIC TMHUCBMCHHBIC W  YCTHBIC KOHTPOJIBHBIC  MCPOIIPUATHA (KOJ'IJ'IOKBI/IYMI)I,

KOHTPOJIbHBIE pa0OTHI).

7. NEPEYEHb YYEBHO-METOJINYECKOI'O OBECIIEYHEHUA JJI51
CAMOCTOSTEJBHOM PABOTHI OB YYAIOIINXCA IO JACIHUILINHE

CamocrosTenpHas paboTa CTYACHTOB IO KypCy NpU3BaHA HE TOJNBKO 3aKPEIUIsTh U
yrIIyONsTh 3HAHUS, MOJYYEHHBIC Ha ayIUTOPHBIX 3aHATHUSAX, HO U CIIOCOOCTBOBATh Pa3BUTHIO Y

CTYACHTOB TBOPYCCKUX HABBIKOB, MHUIIUATHUBLI, YMCHHUIO OPIr'aHU30BATL CBOC BPCMHI.

[lpn BBIOMHEHWH TUIAaHA CaMOCTOSITENBHON pabOTBl CTYAEHTY HEOOXOIUMO H3Y4YHUTh

TeOpeTI/I‘{eCKI/Iﬁ MaTepuajl, HC TOJIBKO B y‘{e6HI/IKaX n y‘-IeGHBIX HOCO6I/I${X, YKa3aHHbIX B



6I/I6J'II/IOl"pa(1)I/I"IeCKI/IX CIIMCKax, HO M IIO3HAKOMHTBLCA C Hy6JII/IKaLII/I$IMI/I B TICPUOOUYCCKHUX

W3JaHUSIX.

JIekMOHHBIE 3aHATHA OpoBOAATCE | pa3 B Hememo B o0beme 2 4acoB M 2 4acoB

TPAKTUICCKHUX 3aHATHHA B IIECTOM y‘IC6HOM CEMECTPC. Ilocne oxoHuyaHUs HN3Yy4YCHUS KaX(HOﬁ

TEMBI CTYJIEHTBI IPOXOJAT coOeceoBaHue, TECTOBBI KOHTPOJIb.

7.1. IlepedeHb-y4e0HO-METOANYECKOTO O0ECTIEYeHHS AJIsi O0YYAIOLIUXCS 110 TUCIUILTUHE:

1. JlecnuxoBuu A.U., Kpacunkuii B.A. 1306panHble riaBbl HEOPraHMUECKON XUMUU.

—Man.: BI'Y, 2006. 118 c.

2. Ipaiisep /., Dtkunc I1. Heopranuyeckast xumus. B 2-x 1. M.:Mup, 2004,T.1.

679 c.

3. IpatiBep A., Dtrunc I1. Heoprannyeckas xumus. B 2-x 1. M.:Mup, 2004,T.2. .

486 c.

7.2. Yka3zanus JJIA 06yqalouu/1x051 110 OCBOCHHIO JHUCIUIIINHBI

Conep:kaHue caMOCTOATEILHON Pad0oThI 00y YA IINXCS

Taoauua 7.1.

Homep | Temwi/éonpocsi, evinocumvie Ha camocmosmenvroe uzy- | Kor-6o | @opmel padomel
HeHue yacos
pazoena
1.
Bgenenne. XumMuueckass CHCTEMATHUKA U cobecenoBanue,
3 TECTOBBIN
HOMEHKJIaTypa KOHTPOJIb
2. [lepuonnueckuii 3aKOH U MEPUOAMUECKAsi CUCTEMA 6 cobeceqoBanue,
2 xuMudeckux djemenToB .M. MenaeneeBa TCCTOBBIN
’ KOHTNOTE
3 Tumsl XUMHUYECKUX CBA3EH 1 OCOOEHHOCTH UX CobecenoBanue,
6 TECTOBBIA KOH-
o0pa3oBaHus TpOJIb
4. CobecenoBanue,
CTpoeHue U CBOMCTBA HEOPIraHUYECKUX COCTMHEHUM 8 TECTOBBIA KOH-
TPOJIb
cobecenoBaHue,
S. I'unpoxcunbl. OcHOBHBIE, aM(bOTEpPHBIE, KUCIOTHBIE 6 TeCTOBBIH KOH-

TPOJIb




coOeceoBanue,

Comnu. Kucnsie, cpennue, OCHOBHbIE 6 TECTOBBIH
KOHTPOJIb

cobeceIoBaHME,
KomrmtekcHble coequHeHNs 6 TECTOBBII

KOHTPOJIb

8. OEHOYHBLIE CPEACTBA JJISA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTH 1

Tema:

1.

10.

11.

12.

13.

14.

15.

IMPOMEKYTOYHOM ATTECTAIIUU
Bonpocwl ona covbecedosanusn
«OcHOBHBIE KJIACCHI HEOPraHHUYECKHX COeTUHEHHI»

Kakue OuHapHbIC COSTUHEHUS HA3BIBAIOT OKCUIAMU? YKaKUTE BO3MOMKHBIC CITIOCOOBI UX
MOJIYYECHHUS.

Ha yem ocHOBaHa kiaccuuKaIys OKCHIOB Ha: a) HecoseoOpasyrolue 1 cojieoopa-
3yromue; 0) KUCIOTHBIE, OCHOBHBIC U MPOSIBISIONINE KUCIOTHO-OCHOBHYIO
nBoiicTBeHHOCTh? Kakue peakiuu xapakTepHbl JUIsl OKCHIOB KaX10M U3 3TUX rpynn?
[IpuBenuTe mpuMepsl OKCUAOB, KOTOPBIE IIPU B3aUMOJICHCTBUU C BOIOI 00pa3yloT ABe
kucioThl. Kak B3aumonaeictByrot ¢ pactBopom Ca(OH), okcuabt N2Os, NoO3 1 NO,?

B dem nposiBasieTcst KUCIOTHAs IPUPOIA TEX OKCUAOB, KOTOPBIE C BOJIOW HETIOCPEICT-
BEHHO HE B3aUMOJICUCTBYIOT?

HaszoBute 0OCHOBHBIE OKCH/IBI, HEITOCPEACTBEHHO B3aUMOAEHCTBYIOIIME ¢ BOJoM. Ha-
MUIIUTE YPaBHEHUS COOTBETCTBYIOLIUX PEAKLIUM.

Kaxkue no xapakrepy okcHbl 00pa3yloT HEMETAITbI U METAIIJIBI B PA3HBIX CTETICHAX
okucienus? [lokaxure 310 Ha mpuMepe okcuaoB xpoma CrO, Cr03, CrOs.

VY Kakoro u3 ABYX OKCHJIOB OCHOBHBIEC CBOMCTBA BhIpakeHbI cuiibHee: FEO mmu FeyOg;
SnO uim SnNOy,; ZnO wm CdO; SnO unu PO; BbO mim CaO; As,O3 i BirO3?

B kakux ciyyasix ABa OKCHJa MOTYT B3aUMOJEHCTBOBATH JPYT C IPYTrOM U KaKHe CO-
€IMHEHUS IIPU 3TOM 00pa3yroTcs?

Kakue okcumpl 1 Ha KaKOM OCHOBAaHWU MOTYT OBITh OTHECEHBI TAK)KE U K KJIacCy COJei?
[IpuBenuTe COOTBETCTBYIOIINE MPUMEPHI.

dopmynamMu KaKuX COJIe MOXKeT OBITh (POpPMaIbHO BHIPAXKEH COCTaB TAKUX MUHEPAJIOB,
Kak IIMUHENH, TayCMaHUT, MarHeTuT? K kakoMy Ki1accy ciielyeT OTHECTH 3TH
coequHeHus?

Kak monyunts okcuasl CuO, CO,, SO,, P,Os, Fe,03, MgO 13 poCcThIX U CIIOKHBIX
BEIICCTB?

[MomyunTe mo 1Ba OKCHIA U3 PA3IMYHBIX UCXOAHBIX BEIIECTB: a) KUCIOT, 0) OCHOBAHHIA,
B) coJIeil.

Kakoii OKCuI MOKHO TIOJYYUTh U3 K10 KUCIOTHI cireayromero psga: HCIOy,
H2M004, HzCF207?

Kak momyunts OKCHI IMHKA U3: ) MeTaia, 0) MuHepanoB ranMes: ZNCO3 1 HUHKOBOM
obManku ZnS?

Yepes kakoil MPOMEKYTOUHBIN IPOAYKT, JIETKO pa3iaratolluics Py HarpEBAHUH,
MOYHO TOJIYYUTh OKCHUJ MeTaJljia U3 ero coiu? [lokaxkuTe 3To Ha mpUMepax:




16.

17.

18.

19.

20.

21.

22.

23.

24,

Tema:

FeCl3—Fe,03; A1(CH3COO)3—A1,03; CuSO,—CuO; MnBr,—MnO. Kak MoxHO 1151
OJIHOTO U TOTO K€ 2JIEMEHTA U3 OJTHOTO0 OKCHU/1a IIOJIYYUTh APYTroH.

Kakwue conmy Ha3pIBaroT ruzipokcocosiMu? Kak ux MOKHO MOJTY9UTh, €CIIA UCXOTHBIM
BEIIIECTBOM SIBJISICTCS THUPOKCHUIT WK coJib, Harpumep MN(OH), u Fe,(SO,)3?
Hamummre rpaduueckue Gpopmyisl: rumpokcodpomuia mapranuna (11);
I'HJIPOKCOKapOOHaTa MarHus; THAPOKCOHUTPATA aJIOMHUHUSA; TpUruapokcodocdara
KaJIbIIHS.

B yem rugpokcocou nposiBISIIOT CXO/ICTBO: C OCHOBAaHUSAMH, ¢ coisiMu? [lokaxure aTo
YpaBHEHHUSIMU COOTBETCTBYIOLINX PEaKLU.

[IpuBenute npuMepsl 31EMEHTOB, KOTOPbIE BMECTO THAPOKCOCOIIEH 00pa3yroT OKCOCOIH.
3a cuet yero 3To npoucxoaut? Hamummre rpadudeckue GopMyIibl: XJIopuaa
okcocypbMbI(11I); cynbdara okcoTuTana; xsopuaa IMOKCOypaHa.

[IpuBenure mpuMep KUCIOT, OCHOBAHUM U COJIEH, U3 KOTOPBIX HEJNb3s MOIYYUTh THIPO- U
TUAPOKCOCOJIH.

Kak MOXXHO OCYIIECTBHUTH CIIEIYIOLINE IEPEXO0/Ibl B IPSIMOM U OOpAaTHOM HaIlpaBIICHHUHU:
KHCJIOTa —THJIPOCOIIb —CPEIHSISA COb —TUAPOKCOCOIb — THUIPOKCUIA OKCH?
Hanmmmmre ypaBHeHHs1 peakinii, KOTOPBIE TIOCIEOBATEIBHO MTPOTEKAIOT MPH MTOCTE-
nenHoM jnobasnennn: a) NaOH k pactBopy ruznpocynbhaTa HHKa; 0) KUCIOTHI K
pacTBOpy aTrOMHHATA Kalusl.

Kakumu 1Bymst crioco6amMy MOXKHO TMOIYYUTh: ) CyIb()UI MEIU U3 METATITNYECKOH
Meaur; 0) XJIOpHU ATFOMUHUS U3 METAITHYECKOTO aTFOMUHUS?

Hanmmmre ypaBHeHHsT peaklnid, P MOMOIIX KOTOPBIX TIEPEUNCIICHHBIC HIDKE COJH
MoryT ObITh TiepeBeieHbl B cpeanue: (CUOH),SO,4, Ca(HCO3),, [AI(OH),].SO4,
Crz(OH)4SO4.

«Ctpoenue atoma. [lepuognyecknii 3aK0H U NEPHOAUYECKAS] CHCTEMAa XUMHYECKUX
asnemeHTOB JI.. MeHaeneeBay

UTo Ha3bIBAIOT MPUHITUIIOM HEOMPECIICHHOCTA U COOTHOIIICHHEM HEOTPEICIICHHOCTH?
[TpuMeHnMo 1 TOHATHE TPACKTOPHH JBIKEHUS K MUKpouyacTuiiam? Yem 3To ompee-
JSIeTCS ¥ KaKOe MOHSITHE €ro 3aMeHsIeT?

3 . HeonpeneneHHOCTh MOJIOKEHUS AJIEKTPOHA paBHA!

a) 10™ u; 6) 1 em. Kakoii GyaeT mpu 5TOM HEOIPEIeICHHOCTD B HMITYIIbCE H
CKOpOCTH?

HeomnpeaeneHHOCTb B ckopocTH snekTpona pasra 10° em/c. Haiinure cooTBeTCTBYyIOLIYIO
HEOTPEACNICHHOCTh B MIOJIOKEHUU JIEKTPOHA.

[TorpenrHocTs B onpeeseHuH MOJI0KEHHS JIeKTpoHa paBHa: a) 0,5 cm; 6) 0,05 um.
Kakoii OyaeT nmpu TOM MOTPEIHOCTh B ONpeaesieHuH ckopocTu? J{iist Broporo ciydast
cpaBauTe AV, BBIPAXKEHHYIO B KM/C, CO CKOPOCTBIO JABM)KCHUS JIEKTPOHA 10 TIEPBOI
op6ute bopa.

CKOpOCTh ABMKEHUS AJICKTPOHA 110 TIEPBOM OOpOBCKOI opOuTe paBHa 2187 km/c. Eciu
MOTPEITHOCTH B OTIPEJICIICHUN CKOPOCTH paBHA 1 KM/C, TO KaKoi OyJEeT MPU 3TOM
HOTPEIIHOCTD B OIPEICIICHNU KOOpAHAThI? CpaBHUTE €€ CO 3HAYCHUEM pajinyca
OpOUTHI.



10.
11.
12.
13.
14.
15.
16.
17.
18.

19.

20.

21.

22.

23.

24,

25.

Tema:

CBeT MMeeT IBOMCTBEHHYIO IPUPOY, TO3TOMY 3HEPrusi POTOHA MOXKET OBITh BbIpakeHa
nByMs ypaBHeHusimu: E=hv u E=mc’. HaitaguTe oTcroa B3auMOCBSI3b MEXTY JJIMHOMN
BOJIHBI, CKOPOCTBIO cBeTa M Maccoii ¢orona. [lomyunte ypaBHenue ne bpoiins, 3amMeHnB
¢doton 10601 MuKkpouactuiieil. [Touemy KOpIycKyJIsspHO-BOJTHOBOM Jyanu3M CBONCTBEH
TOJIBKO MUKPOYaCTULIAM?

Kakoe skcriepMenTaabHOe MOITBEPKICHIE Hallla runoTe3a e bpoitis o BoJTHOBBIX
CBOICTBaX MUKpPOYACTHIL?

Uemy paBHa neOpoiliieBcKasi IJIMHA BOJIHBI 3JIEKTPOHA, ABMXKYILET0CS CO CKOPOCTHIO: a)
6:10° m/c; 6) 2187 xkm/c?

Yemy paBHa Macca ¢poToHa KpacHOTO cBeTa (X=648 um)? CpaBHUTE €€ ¢ Maccoi
anextpona (9,11 10 r).

Uemy paBeH uMmiynbc (poToHa aiis cBera ¢ A=485 Hm?

Oueprus poToHa paBHa 5 10" JIx. Halinure 1iIMHY BOJIHBI 3TOrO U3JIy4yeHus. Yemy
paBHBI JUTMHA BOJIHBI, Macca U UMITYJbC TSl OTOHA ¢ dHEprueit 6,7 sB?

Ecnu atom renus umeet suepruio 0,04 3B (3HEprus TEMIOBOrO IBUKEHHS IPU KOM-
HATHOM TeMIepaType), TO KaKoi Oy/1eT COOTBETCTBEHHO JIeOpOIIeBCKast ITTMHA BOTHBI?
Uto Ha3wIBatOT YHEprueu nonusamnuu? Kakas BendunHa UMEET ¢ Hel OJJMHAKOBOE K-
cJ0BO€ 3HaueHHe? B Kakux eAMHNUIIaX OHU U3MEPSIIOTCS?

Uemy paBHO YHCIIO BCEX BO3MOXHBIX HOHU3ALIMOHHBIX MOTEHIIMAJIOB JIs JAHHOTO aTOMa
Y 4TO SIBJIACTCS MPUYMHOMN YBEITMUYEHUS UX 3HaUeHUH B pAany: 11<I,<l3...?

Kak 3aBucHT BelMuMHa MOHU3ALMOHHOTO IOTEHIMANIa OT 3HAUEHUS JIs JJIEKTPOHA
IJIaBHOT'O KBAHTOBOT'O YMCJIA U YEM 3Ta 3aBUCUMOCTH 00yCIlIOBIEHA?

Kax M0HO 110 3KCIepuMEHTaJIbHO HaliIEHHBIM HOHU3AIIMOHHBIM [TOTEHIIMAJIaM yC-
TAHOBUTbH HAJIMUYUE B aTOME DJIEKTPOHHBIX CJIOEB U YUCIIO 2JIEKTPOHOB, KOTOPHIE OHU
conepkat? Ilokaxkure 3T0, MONB3yACh 3HAUCHUSIMU ATUX BeIUYUH 175 6epunus: 11=9,3;
|2=18,2; |3:153,7 u l,==217 »B.

Kax nomkHbI oTInYaThest Ipyr OT Apyra MOHU3AalMOHHbIE TOTEHLMAIbl aTOMOB: a)
HATpHs U XJIopa, 0) KaJust U KPUITOHA, B) Oepuiutus u 6apusi?

UTo Ha3BIBAIOT CPOJICTBOM aToOMa K 31eKTpoHY? [ KaKuX 3JIEMEHTOB 3Ta BEJIMYMHA
UMeeT HauOoJIblIee MOJIOKUTETFHOE 3HAUCHUE U JUISI KAKUX OTPUIIATEIbHOE 3HAYeHHEe?
Kaxue skcnieprMeHTalIbHbIE JaHHBIE YKa3bIBAIOT HA HEBO3MOXHOCTh CYIIECTBOBAHMUS
MHOT'03apsITHBIX TPOCTHIX HOHOB?

Kaxoii BBIBOJT MOKHO cJieJaTh O CBOMCTBAX 3JIEMEHTA 110 3HAYEHHUIO JIJIsl HETO HOHU-
3aIlMOHHOTO MOTEHIIMAA U CPOJICTBA K AJIEKTPOHY?

Uto Ha3BIBAIOT A0COFOTHOM U OTHOCHUTEILHOM 3JIEKTpOOTpUIIaTeIbHOCTRIO? Kak 1o
3HAUEHUIO ATON BEJIMUMHBI MOXKHO, CYIUTh O HAIPAaBICHUH CMEILLEHUS 3JIEKTPOHHOM
IUIOTHOCTHU Ipy 00pa30BaHUM CBsI3EN?

UTo Ha3bIBAIOT CTETICHBIO OKUCIICHUS 3JIEMEHTA U YeMy paBHA UX 001as CyMMa B
MoOJIeKyJe U none?

[Tpy BBICOKMX MJIM HU3KUX 3HAYEHUSX CTEIIEHb OKUCIICHUS JIEMEHTa MOXKET ObITh paBHA
3apsily €ro CBOOOIHOTO MPOCTOr0 HoHa?

«XHMHYECKas CBA3L»

Memoo éanenmmnuvix cxem.



10.

11.

MoskeT v AJIMHA CBSA3H OBITh PaBHOW CyMM€ PaJHyCOB BYX aTOMOB, KOTOpBIE €€ 00-
pasytor? [lokaxkute u 00bsICHUTE HA IprMepe MoseKyibl Hy, 3Has, uto r/H/=0,0531M, a
d/H- H/=0,074um.

Breruucnure snepruto ¢ -cBsizu C-C, ecii craHaapTHas Terora oopazoanus C-H u3
ra3zo00pa3HbIX yriepojaa v Bojoposa paBHa -2815 kJ[»/Monb, a sHeprus o-csizu C-H
paBHa - 411,3 xJ[>/MOb.

Oueprus aucconuanuu HJ pasua 298,4 kJ[>x/Monb. MoxHo 11 pa3noxuth HI Ha a1e-
MEHTHI IPU O0JIYICHHUH YIbTPA(PHUOIETOBEIM CBETOM A = 2:10% M2 Kaxkyto snepruro
HAJI0 3aTPATUTh, 4TOGHI pasnoxkuts 5-10° r HI?

[Touemy MakcuMalibHasE KOBaJEHTHOCTH ocdopa MOKET ObITH PABHOM MATH, a y a30Ta
TaKO€ COCTOSIHHE OTCYTCTBYET?

B pamkax reopuu BC 00bsICHUTE, TOUeMyY y OOIBIIMHCTBA P-3JIEMEHTOB C IEPEMEHHON
BaJICHTHOCTBIO €€ 3HAUECHUs pa3InyaroTcs Ha 27

JI1s KaKKX 3JIEMEHTOB, MMEIOIIHMX 3JICKTPOHHbBIE KOH(PHUTYPAIlK BHEIIIHETO CJIOSI aTOMa

2.2 224 E2n5 pol nb - "
3s°p”,4s°p", 55" p’, 6S” p° xapakTepHBI IEpeMEeHHAsT YETHAS U TIEPEMEHHAsT HeUETHAS
BaJICHTHOCTh?

Ha ocHoBaHuM pa3HOCTH 3JIEKTPOOTPUILIATETIEHOCTH aTOMOB JIEMEHTOB YKAKHUTE, KaK
U3MEHSIETCS CTENEHb HOHHOCTH ¢Bs13U B coequnenusx HF, HCI, HBr, HJ?

Paccuuraiite a¢dekTrBHBIE 3apsiibl aTOMOB BOJOPOJIa U XJI0pa, 00pa3yroINX KOBa-
-30

JIEHTHYIO MOJIIPHYIO CBA3b, €CIIH [Wy.; MOJIEKYIbl HC1 paBen 3,4:-10 " Kim, a niuHa

cBsa3u H- C1 paBHa 1,2710%% .

Kak  MOXHO 00BSICHUTb, YTO aMMHAK U TPUPTOPHUJI a30Ta, UMEIOLIHE OMHAKOBYIO M-
pamuIaIbHy0 (POPMY U COACPIKAIIHE ATOMBI SJIEMEHTOB C IPUMEPHO OTHHAKOBBIM
pas3InvueM B 3JICKTPOOTPHULIATEIBHOCTH, CYIIIECTBEHHO Pa3IMYatOTCs 110 BETHYHHE
aunonbHbIXx MOMEHTOB: [t (NH3)=10,49 » 10%° Ko™, (N F3)=0,07-10% K m?

-31
Kak cornmacoBaTs Maiyto mossipHoCTh cBsi3u B MoJiekyie CO (1= 3,33 10 3

3HaunTenbHBIM pazauareMm B 30 C u O D0O(C)=2,5; 30(0) = 3,5.

Kmm) co

Juna cesizu H-F paBua 0,092 uwm, a monsipaocth coctarisieT 45%. Haiinure W/H-F/.

. YCTaHOBUTB POCTPAHCTBEHHYIO CTPYKTYPY CIEAYIOIINX MOJIEKYII:

COS, COCly, CFy, SiF¢*;
NHs, NO,, PH®, PO,*:
HzS, SC|2, SF4, SOZF21
CI,0, Cl0;" CIO, °, JOg"

. [loxaxurte BusiHUE HEMOAEIEHHBIX MeKTpoHHbIX map /HII/ Ha dpopmy monekyn Brks,

SF4, JCl, 7, JFs. IIpeackaxkuTe /2KBaTOpUaIbHOE WK aKcHanbHoe/ pacronokerue HIT.

Memoo monexkyaapusix opoumanei.
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15.

16.

17.

18.

19.
20.

21.

22.

23.

24,

25.

26.

27.

28.

Kaxk Ha ocHoBe Teopun MO onpeensitoT KpaTHOCTh CBSA3U MEXIY IBYMsI aTOMaMU?
[IpuBeauTe mpuMeEpHI.

Kak teopust MO 00bsicHAET HEBO3MOKHOCTH 00pa3oBaHus MoJekyn Hey, Bey, Ney.

Kak Teopust MO 00bsicHsieT: a)quamaraetu3m Mosiekynn N, Fp; 0) mapamaraetnsm By u
02.

CocraButhb 3HEepreTuueckyro auarpaMmmy MO ydactui NO", NO u NO u CpPaBHUTH UX
KpaTHOCTh U E;?

CocraButs sHepreruueckyto nuarpammy MO u AO monekyinsl LiH Kakue opouranu B
HE SBISIOTCS CBA3BIBAIOLIMMHU, a KAKHE HECBSI3bIBAIOIUMHU ?

VY kaxoit monekynsl Ny uau CO Gouibliie SHEpPTrHs AUCCOLUALNN?

OOBsicHUTE, TIOYEMY OTPBIB OJTHOTO AJIEKTPOHA OT MoJieKyJibl CO PUBOAMT K 0Cinad-
JICHUIO CBSI3H , @ T MoJIeKyJibl NO™ k e€ ynpounenwuio ?

Honnas cease.

Temmneparypa miasienuss CaC1,=780°C, CdCl,=560°Q pamuyc Ca pasen 0,104 um,
Cd—0,09 aM. OOBSCHUTH Pa3INUUE TEMIIEPATYP TUIABICHHS.

[Tpu nepexonae ot CsF k CsJ remneparypa miaBieHuss KPUCTALIOB YMEHbBIIIACTCS.
OOBSICHUTH HAOJTIOTAEMBI X0JT U3MEHEHUS TEeMITepaTypPhI TUIABJICHUS.

OOBSICHUTH HEYCTOMUMBOCTH ruApoKkcuaoB Meau (1) u cepedpa (I).

OOBSICHUTD C TIO3UIIHIA MTPEICTABICHUH O MOJISIPU3AIMHA HOHOB MEHBIITYIO YCTOHYHBOCTH
AUCl; B cpaBaenuu ¢ AuCl.

K>CO3 mtaButcs npu 890°C 6e3 pasznoxenus, AgoCO3 pasznaraercs yxe rpu 220°C.
OOBSICHUTH yKa3aHHOE pa3Iuyue.

BaCl;, B BomHbIX pacTBOpax auccouuupyet nmoaHocteto, a HGCl, moutu He nucco-
urpyet. OOBSCHHUTE 3TO Pa3IMYNe B CBOMCTBAX COJICH.

UTo Ha3bIBAIOT HOMOJHUTEIBHBIM MOISIPU3ANHOHHBIM P hekToM? OOBIACHUTH, KaK ero
+ v

HAJINYUE B COEUHEHUIX ng nenaet okcua HYJO menee ycroitunBbiM, ueM okcua ZnO,

HECMOTPS Ha OOJBIINI palyCc HOHA PTYTH.

Kaxkoe coennnenune Tepmudecku 6onee ycroitunBo: a) PbCO3; u CaCOs, 6) HQCl, u
PbC|4, B) FeCI3 u N|C|3, F) Zn(OH)2 u Ca(OH)z, ,Z[) M9003 u SrCO:s.

Meostcmonekynapnoe e3aumooeiicmeue.

29.

30.

UeM 00BsICHSIETCS Pa3HOCTh TeMIepatyp KumneHus azoTa (-195,8°C), kucnopona (-
183°C) u dropa (-187,9°C)? IloueMy HAMHOTO OTIIMYAETCS OT HUX TEMIIepaTypa
kuneHus xiaopa (-34°C)?

UeM 00BACHUTH Pa3HYIO SHCPIrur0 BOJOPOAHBIX CBs3€ii.



31.

32.

Tema:

1)
2)
3)

10.

11.

12.

Kaxk 1 nouemy uzmeHsieMcs arperaTHOe COCTOSIHUE MPOCTBIX BEIIECTB MPH KOMHATHOM
TeMriepatype B psaay prop-iion. Kakoe arperatHoe cocTosiHUE T0HKEH UMETh acTaT?

UeM 00BSICHUTD, UTO TEMIIEpATypa MJIaBICHUS BOABI 3HAUYUTEILHO BBIIIE TEMIIEPATYPhI
miaBiaeHus: GpropoBogopona (-83°C), XOTs TUMOJIBHBIH MOMEHT MOJICKYJIbI BOJIBI

-29 -29
(0,61-10° Kn-m) mensie, ueM mostekyabl HF (0,636-10™ Kir'm).

«CTpoeHue M CBOMCTBAa KOMILIEKCHBIX COeIMHEeHHID)
Kakne COCANMHCHUA MOKHO OTHECTHU K KOMILIEKCHBIM?

[Tonp3ysich MONI0OKEHNUIMU KOOPAMHALIMOHHOM Teopun BepHepa naiite onpenenenus
CJICJYIOIIMM HOHATHAM: ) KOMIUIEKCOOOpa30BaTelib, 0) IUraH/Abl, B) KOOPIUHALMOHHOE
YHCIIO KOMILIEKCOO0Opa3oBaTelis, I') BHyTPEHHsISI U BHEIIHSS cdepa KOMILIEKca.

Kak onpenenstorcs 3apsa KOMIZIEKCHOTO HOHA U CTENIEHb OKUCIICHUS
KOMILIEKcooOpazoBaress?

Kakast cBS3b MEXKIly CTPOCHHEM aTOMOB 3JIEMEHTOB M UX CIIOCOOHOCTHIO K
KoMILIeKcooOpazoBanuio? IIpuBeure mpuMepsl THIMYHBIX KOMILIEKCOOOpa3oBaTeeH.

HpI/IBe,I[I/ITC IMPUMCEPHBI TUIIUYHBIX JIATaHAOB. Kaxkne JIMraHAbI HAa3bIBAKOTCA
MOHOJCHTAaTHBIMHU U KaKHEC HOJII/II[GHTaTHBIMI/I?

Kaxkoe BausiHuEe JOJIKHO OKa3bIBaTh HA 3HAUEHHUE KOOPAMHAIIMOHHOTO YUCJIA YBETUYEHUE
paauyca u 3apsaja: a) KoMIuiekcooopaszosarens, 0) nuranaoB? Kakum cooTHoleHneM
JIBYX CHJI, ICHCTBYIOIINX MEXKY LICHTPATBLHBIM aTOMOM U JIMTAHJIaMH U MEKTy CAMHUMHU
JUTaHIaMU, ONPEACIIAeTCS KOOPAUHAIMOHHOE YUCIIO0?

HpI/IBe,I[I/ITC IMPUMEPBI KOMITJICKCHBIX COGHHHGHHﬁZ

C KOMIUIEKCHBIM aHUOHOM,
C KOMIUIEKCHBIM KaTHOHOM,
ABJISIFOLIUXCS] HEAJIEKTPOIUTAMMU.
[aiiTe M Ha3BaHMUE.

JaiiTe onpeneneHue U NpUBEAUTE MPUMEPHI OCHOBHBIX TUIIOB KOMILJIEKCHBIX
COCIUHEHUH.

VYKaxkute OCHOBHBIE BUbI U30MEPUU KOMIUIEKCHBIX coeMHeHUN. [IpuBennure npumepsl.

Kak ¢ mo3unuii MeTosja BaleHTHBIX CBSi3el 00BACHUTH 0Opa30BaHKE CBA3CH MEXKIY
KOMILIeKcooOpa3zoBaTeneM u nuragaamMu? Kakue opOuTanu HeHTpaabHOTO aTOMa MOTYT
OJTHOBPEMEHHO Y4acTBOBaTh B 00pa3zoBaHuu cBsizeii? UeM 3To onpenenseTcs?

Kaxkyto reomeTprueckyro KOHQUTYpaIio HMEET KOMIUICKCHBIN MOH MPY 3HAYCHUH
KOOPIMHAIIMOHHOTO YKCJIa KOMIUIEKCooOpa3oBarens 2, 4, 67 Ykaxure
COOTBETCTBYIOIIHE TUITH THOPUAM3AIMN OpOUTAIICH.

Kakue kommiekcHble COeIMHEHNs Ha3bIBAIOTCS BHEIIHEOPOUTATIbHBIMU U
BHYTpUOPOUTAIBHBIMU? UeM 00bsICHSIETCS UX pa3IudHas MPOYHOCTh?
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14.

15.

16.

17.

18.
19.
20.

21.

22.

23.

24,

25.

Tema:

[To xakuM >KCIIEpUMEHTAIbHBIM TAHHBIM HAXOAST YUCIO HECTIAPEHHBIX 3JIEKTPOHOB B
komIuiekcax? [IpuBeaure nmpuMepsl.

Kakne KoMIIeKChl Ha3bIBalOT BEICOKOCIIMHOBLIMU M HU3KOCIIMHOBEIMH? YKaKHUTE
napamMeTpbl, KOTOPBIC ABIAIOTCA 11 HUX O6H_II/IMI/I " Pa3JIMIHBIMU.

Kakas Teopus monayuniia Ha3BaHHUE TEOPUH KPUCTATMIECKOTO 1mosisi? Yem oTiinyaercs
oHa ot Mmetona BC?

Uro Takoe 3HEprus pacleIuIeHUs] KPUCTAIUIMYECKUM OJIEM, OT YETO OHA 3aBUCHUT?
Kakwue (hakTopsl onpenessroT MoJ0KEHHE JINTaH A B CIIEKTPOXUMUIECKOM PSy?

Kax TKII 00bsicHSIET 3aKOHOMEPHOCTH U3MEHEHHS YCTOMYMBOCTU KOMIUIEKCHBIX
COeIUHEHU?

Ucxons u3 TKII, 00BbsACHUTH OKpAaCKy KOMIUIEKCHBIX COEIMHEHHMH.
Yto sBIAETCS KOJIUYECTBEHHON XapaKTEPUCTUKON YCTOMYMBOCTH KOMIIJIEKCHBIX
HMOHOB?

KakoBo cooTHomIeHHEe MEX 1y 00I1Ieil KOHCTAHTON HECTOMKOCTH U KOHCTAHTAMH,
XapaKTEepU3YIOIIUMHU OT/I€IbHBIE CTaJAUH IIPOLECCa TUCCOLMALNN KOMIUIEKCHOTO HOHA?

Kakoe BiausiHUE OKa3bIBaeT KOMILUIEKCOOOPA30BaTEIIb HA CBA3H B KOOPIMHHUPOBAHHBIX
okoJio Hero Mosiekyimax H,O m NH3?

HpI/IBCI[I/ITC MMPUMCEPHI, ITOKA3BIBAIOIIUC BIUAHNEC KOOPAUHALMNA HA OKUCIUTCIIBHO-
BOCCTAaHOBHUTEJIbHEIC CBOMCTBA KOMHHGKCOO6paSOBaTeHH.

CocrtaBbTe KOOpAUHALIMOHHBIC (hopmysibl creaytomux coenuueruii: 2NH4Cl-PtCly,
K,C,0,-CuC,0,, KCI-AuCl;, 2Ca(CN), -Fe(CN),, (NH,)4Fe(SO,),.

Boamsrii pactBop nepBoro nzomepa coctaBa Pt(SO,)(OH)2-4NH;3; umeer pH="7,a 0,1 M
pactBop BTOporo uzomepa - pH = 13,3 npu 25°C. Ilo pe3ynbTaram ombITa COCTaBbTE
KOpJMHALMOHHBIE (POPMYIIBI 000UX H30MEPOB.

«Havana XuMH4ecKoM TEPMOINHAMHUKW

Ha kaxyro BeJIMUMHY OTJIMYAETCS U3MEHEHUE SHTAJIBIIUKN OT U3MEHEHHs BHYTPEHHEH
sHepruu cucteMsl? B kakux ciyuasx AH=AU u Qv=Qp?

3aBUCUT JIM U3MEHEHUE SHTAJIBIIMU CUCTEMBI OT TEMIIEPATYphI?

Kakwue cucteMbl Ha3bIBatOT KOHIEHCUPOBaHHBIMU? [loueMy /U1t HUX OOBIYHO OITyCKAIOT
OrpaHUYMBaIoNIHe yciaoBust V=Const u p=const?

Kakoii 3aK0H sIBIsIeTCS OCHOBHBIM 3aKOHOM TepMoxumun? Jlaiite ero ¢opMynupoBKY.
[lepeuncnure cneacTBus, BeITEKaromue 13 3akoHa ['ecca. Jlns kakux ornpeneneHuii oHu
UCIIOJIB3YIOTCS] B TEPMOXUMHUYECKUX pacueTax”?

Cornacno npunnumny beptio (1867) xumudeckue peakiiuu caMOIpOU3BOILHO MPOTE-
KalOT B CTOPOHY BBIICIICHHS TEIUIOTHI, T.€. B CTOPOHY YMEHBILICHHS SHTAIBIHNH. SIBIsSCTCS
JIM 3TO MPABUIIO OOLIUM UM OTPAHUYECHHBIM?
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11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Kaxoii pyHKIIMEH COCTOSTHUS XapaKTepU3yeTcsl TeHICHIIUS CUCTEMBI K JOCTHKEHUIO TaK
HA3bIBAEMOT'0 BEPOSITHOI'O COCTOSIHUS, KOTOPOMY COOTBETCTBYET MaKCUMaJIbHas
0ecropsIIOYHOCTh pacpeleIeHHs YaCTHIL?

B u3onupoBaHHOI cucTeMe Bce CaMOIPOM3BOJIbHbIE ITPOLECCH MPOTEKAIOT B CTOPOHY
yBenuueHus Oecropsnka. Kak u3meHsieTcst mpu 3TOM dHTpomus?

Kak u3meHsieTcst S3HTPOIUs CUCTEMBI 3a CUET MPSIMON U OOPAaTHOM peakluil Ipyu CUHTE3e
ammuaka?

Kax u3MeHsieTcst JHTPOIHS CUCTEMBI C TIOBBIIIICHUEM TEMIICPATYPhI, B PEAKIUSAX CHHTE3a
Y pa3JIoKEHUs BEUIECTB?

Kak Bnusier Ha S3HTpONHIO CUCTEMBI 00pa30BaHUE Ta3000pa3HBIX MPOIYKTOB?

Kak u3meHsieTcst 3HTpOIUs CUCTEMBI IPU UCTIAPEHUH, KOH/ICHCAIIUH, YBEITHUECHUU
naBiieHus, pa3oBbIX Iepexoaax?

[ToueMy mpu mIaBIEHUH BEIIECTBA TEMIIEpATypa OCTAETCS MOCTOSIHHONW HECMOTPSI Ha TO,
4TO B 3TO BpeMs TEIUIOTa K CUCTEME MOABOIUTCS?

Kakumu oHOBpeMeHHO NeHCTBYIOMUME (HaKTOpaMu OMpeAeseTcsl HalpaBIEHHOCTh
XHMHYECKOT0 mporecca’?

Kaxyro TeHIeHIMI0 CUCTEMBI BBIPAXKaeT: a) SHTANBIUUHBIN (pakTop, 0) SHTPONUNHBIH
(dakrop? Kakast GyHKIHSI COCTOSTHHSI CHCTEMBI JIaeT KOJUMYECTBEHHYIO XapaKTEPUCTUKY
OJIHOBPEMEHHOTO BIHSHHS TOTO U pyroro (aktopa? Kakum ypaBHEHHEM 3TO
BbIpaxkaeTcs?

Yro HaspIBaroT sHepruei ['mooca? Kakum oOpa3zom naMeHeHHe 310 BeaunuuHbl (AG)
YKa3bIBaCT HA TEPMOJUHAMHYCCKYIO BO3MOKHOCTh HITH HEBO3MOYKHOCTD
CaMOIIPOM3BOJIBHOTO NpoTekaHus npouecca? Kakoe 3Hauenue AG onpezenser
PaBHOBECHOE COCTOSIHUE CHCTEMBI?

[Tpu kakom cooTHomenun AH u TAS: a) cuctema HaXOaUTCsl B paBHOBECHH, 0) XH-
MHYECKHUI MPOLECC HAMIPABJIEH B CTOPOHY SK30TEPMHUYECKON WM SHAOTEPMUYECKON
peakiuu?

UeM 00BsICHSIETCS BOBMOKHOCTh SHIOTEPMUUECKHUX PEAKINI U TOUYeMy OHa BO3PacTaeT ¢
yBEJIIMYCHUEM TEMITepaTyphl?

DOHTaIBIUIHBIM WM SHTPOIUUHBIM (PaKTOPOM OIpeIeIsIeTCs HallpaBIeHUE XUMHUECKUX
peakuii Ipu OYCeHb HU3KKUX TeMIlepaTypax?

[ToueMy npu HU3KHUX TeMIIepaTypax U B KOHJICHCHUPOBAHHBIX CHCTEMAaX BO3MOKHOCTh
MPOTEKaHUs Peaklnii onpeesnsieTcs B OCHOBHOM ToJbKo 3HaKoM AH? Cornacyercs nu
910 ¢ mpuHuunom beptino?

Bo3MoxkHO 11 caMOpON3BOJIBHOE MPOTEKAHUE MPSMOI peakliy, €clii IpU MOJI0KHU -
TeJIbHOM 3HadeHuu AS: a) AH>0, 0) |AH[>|TAS|?

CrangaprtHas Teruiota oopazoBanus NH; u PH3 paBHa coorBercTBeHHO —46,2 11 +5,0
k/x/Monb. Kakoii ciiefryeT caenaTth BHIBOJ U3 3TUX JAHHBIX 00 OTHOCUTENIBHON YCTONYHM-
Boctu MoJiekyn NHz u PH3?

[Tpu cxxuranum rpaduta odbpazosaics okcun yriaepoaa (IV) maccoit 8,86 r. Berancnure
terutoty oopazosanust CO, u3 anemenToB. TemnoBoit a¢ ekt peakunu AH= -79,2 kJ]x.
CrangaprtHas teruiota oopaszoBanust MgO (k) u CO; () coorBeTcTBeHHO paBHa — 601,8
u —393,5 xJlxx/monb. Ternota paznoxxkenust MgCO3; na MgO u CO, AH=+100,7
k/[x/mMonb. Vcnionb3ys 3TH 1aHHBIe, HaliauTe TEIoTy oOpa3zoBanus MgCO; u3
3JIEMEHTOB.



Tema: «KuHeTnka M MEXaHU3M XMMHUYECKUX PeaKkIuii»

1.

10.

11.

12.

Peaknust unet no ypasuenuto 4NH;3; +50,=4NO+6H,0. Kak usmeHurcs ckopocTs pe-
aKIIMH, €CIIM YBEITUYHUTD JaBieHue B 2 paza?

Peaknust mexxny BemectBamu A u B Beipakaercst ypaBHennem 2A+B=2C. HayanpHas
KOHIIeHTpaIus BemecTBa A pasaa 0,3 monw/n, a BemectBa B — 0,5 mons/n. KoncranTa
CKOpOCTH peakuuu paBHa 0,8 2/Monb’MuH . PaccunTaiite HAYaJIbHYIO CKOPOCTh MIPSIMOA
pPEaKuu U CKOPOCTh MO0 UCTEYEHUU HEKOTOPOTO BPEMEHH, KOT/Ia KOHIIEHTPALIUs
BellecTBa A yMmensbinaercs Ha 0,1 MoJb.

Paznoxenne N,O Ha MOBEPXHOCTH 30J10Ta MPU BHICOKHUX TeMIIEpaTypax MpoTeKaeT Mo
ypaBHenuto: 2N,0=2N,+0; Konctanra ckopocTu JaHHOH peakiiu paBHa 5 107
n/monemuH nipu 1173 K. Havanenas konnentparus NoO 3,2 monbs/n. Onpenenure
CKOPOCTh PEaKIIMH ITPH 33IaHHOW TeMITepaType B Ha4aJbHBIA MOMEHT U B TOT MOMCHT,
korna paznoxurcs 25 % N,O.

Peaxnus unet mo ypaaenuto 2NO+0,=2NO,. HayaibHbIe KOHIIEHTpAIIUU pPearu-
pyromux BemecTs 0putH (M0JB/11): C(NO)=0,8; C(O,) =0,6. Kak u3MeHHUTCS CKOPOCTH
peakIuu, eclii KOHIICHTPAIUIO KUCIOPOo/a YBEIHUUTh 10 0,9 MOJIB/I1, 2 KOHIIEHTPAIHIO
oKcuIa aszora 10 1,2 Moib/in?

Jlokaxkute, 4TO peaklvs B3aUMOJEHCTBHS MYPaBbHHOTO ajbAeTuAa U MEPOKCHIA BO-
J0poJia ¢ 00pa30BaHUEM MypPaBBUHOU KUCIIOTHI M BOJIBI SIBIIICTCSI PEAKITUCH BTOPOTO
NopsiJiKa, €CJId yepe3 2 4 moclie Havaa peakius 3asepiuiachk Ha 50 %, a uepes 2 u 40
MUH KOHIICHTpAIHsl MypaBbHHOU KUCTIOTHI ctana 0,285 momnw/n. UcxoaHbie
konuentparuu HCOH u H,O, ogunakoBsl u paBHbI 0,50 MOJIB/II.

PaccuuTaiiTe KOHCTaHTY CKOPOCTH PEAKLIMH MIEPBOTO MOPSAAKA, YUUTHIBAs, UTO 3a 25 MUH
peakuus npoxoauT Ha 25 %, T. €. IpopearupoBaia YeTBEPTasl YacTh BELLECTB.

5 -1
KoHcTaHTa CKOPOCTH peakiuy NepBoro nopsiaka pasHa 2,5-10™ ¢, Kakoe konmyecTBo
ocTaHeTcs HenpopearuposasiuuM uepe3 10 4 nocie Havana peakuun? HaganpHast
KOHIIEHTpalus paBHa 1 MOib/1.

CKoJbKO BpeMEHH HE00X0uMO [T MpoxoxaeHus Ha 60 % peakiuu BTOpOro nopsaka,
€CJIM IpU TOM ke Temrieparype 3a 20 muH peakuus npotekaet Ha 30%? HauansHbie
KOHIIEHTPAIIUH UCXOJAHBIX BEIIECTB OAMHAKOBBI H PABHBI 2 MOJIB/II.

KoncTanTa ckopoct HeKOTOpou peakuuu npu 273 u 298 K paBHa COOTBETCTBEHHO
1,17 u 6,56 n/monb-MuH. Haiingute TemnepaTypHblii K03()(QUIIMEHT CKOPOCTH peaKInu.

Bo ckonpko pa3 yBeIM4MTCS CKOPOCTh pacTBOpeHMs xkeie3a B S %-noit HC1 npu no-
BBIIIICHUY TeMITepaTyphl Ha 32°, eclid TeMrepaTypHbId KOAPPHUITUESHT CKOPOCTH
pacTBOopeHus paBeH 2,87

ITpu 393 K peakius 3akanuuBaercs 3a 18 MuH. Uepes CKOIbKO BpEMEHHU 3Ta peaKus

3akoHunTCs IpH 453 K, ecnm TemmepatypHbIii K03 (OUITMEHT CKOPOCTH peaKIluy paBeH
3?



13.

14.

15.

16.

17.

18.

19.
20.

Onpenenute TeMnepaTypHbIid KOAGGUIUEHT CKOPOCTH PEAKIIUH, €CITU MPU TTOHWKEHUU
TeMnepaTypsbl, Ha 45° peakius 3aMeIIiiach B 25 pas.

KoHcTaHTsI CKOpOCTH peakunu nepsoro nopsiaka mpu 288 u 325 K cooTBeTCTBEHHO

-2 -1 . .
paBubl 2:10 u 0,38 ¢. KakoBbl TemmniepaTypHbIid KO3(QGUIIMEHT CKOPOCTH 3TON PEeaKIIuu
Y KOHCTaHTa CKOPOCTH 3TOW peakuuu npu tremnepatype 303 K?

[Tpu HekoTOPOI TeMIiepaType KOHCTAaHTa PABHOBECHUS TEPMUYECKON JTUCCOLIUAIIUU
N2O4=2NO, K=0,26. PaBnoBecHas konneHTpamnust NO, paBHa 0,28 Moib/1. Berunciaure
PaBHOBECHYIO U NepBoHavdanbHY0 KoHIIeHTparuu N,O,. Kakast maccoBas goms B %
ATOTO BEMIECTBA MPOJAUCCOIMIPOBATA K MOMEHTY YCTAaHOBIICHUS PABHOBECHS?

Ipu cuntese hocrena umeet mecto paBHoBecue peakiuu Cl,+CO=COCI,. Onpenenure

MCXOJIHBIC KOHIICHTPAIIWH XJIOpa M OKCHUJIA yTIIIepo/Ia, eCIIi PaBHOBECHBIE KOHIICHTPAIINH
pasusl (Mmois/i): C(Cly) = 2,5; C(CO)=1,8; C(COCI)=3,2.

Xumunueckoe pasHoBecue peakiuu COCl,=CO+Cl; ycTaHOBUIIOCH ITPU KOHLICHTPAIHSX
pearupyronux Bemects (Mois/n): C(COCI,)=10; C(CO)=2; C(Cl,)=4. B paBHOBeCHYIO
cucTeMy J0OaBIIM XJIOp B KoiaudecTBe 4 Moib/1. OnpeennuTe HOBbIE PaBHOBECHBIE
KOHIICHTPAIIUH PearupyromuX BEIIeCTB MOCIe CMEIICHHs paBHOBECHS.

PaBHOBecHEIE KOHIOCHTPAaIUN BCIICCTB, YUACTBYIOIIUX B PCAKIITNHU

CH3COOH+C;HsOH=CH3COOC;Hs+H,0 paBubI (Mosb/n): C(kucnoter) = 0,02;
C(cmmupta) = 0,32; C(a¢upa) = 0,08; C(Boasr)=0,08. Kakumu cTanu paBHOBECHBIE
KOHLIEHTpALlMHU MOCJIE CMEILIEHHs pABHOBECHS BCJIEACTBUE YBEIIMUEHUS KOHLICHTPALIUU
C,HsOH B 4 paza?

Tema: «PacTrBOpBD)

Kaxue BemecTBa Ha3bIBaIOT IeKTpoauTamMu? Uem oTiINYaroTCs UX BOAHBIE paCTBOPBI OT
pacTBOpPOB HEDJIEKTPOIUTOB?

YT0 Ha3bIBAIOT U30TOHUUECKUM K03 durmeHToM i? Kakos ero ¢pusnuueckuii CMbICT U
METO/IbI SKCIIEPUMEHTAILHOTO onpeneneHus? OT Kakux (pakTopoB 3aBUCAT 3HAUCHHUS 17
Kakxumu ycnoBusMu onpenensiercs BO3MOXXHOCTb 3JIEKTPOIUTUYECKOM TUCCOMAalUN
BenlecTBa? Kakas BennunHa XapakTepu3yeT HOHU3HPYIOIIYIO CLIOCOOHOCTh
pactBopuTtena? [lokaxure MexaHU3M pacliaja 4acTUL] pACTBOPEHHOI'O BEILIECTBA HA
VOHBI.

Byner nu oguHakoBo# 3yieKTpuUecKas IPOBOJIUMOCTb BOJHBIX U CIIMPTOBBIX PACTBOPOB
OJIHOTO U TOTO K€ BELIECTBA MPU OJJHOM U TOM ke KoHLeHTpaunu? O0bsIcHUTE.

Kakue BesMurHbI SABISIOTCS KOJIWYECTBEHHOM XapaKTEpPUCTUKOM Mpouecca 3JIEKTPOJIr-
TH4eckoi nquccounanuu? Jlaite ux onpenenenus. Kakyro U3 HUX U IOYEMY Ha3bIBAIOT
MOCTOSIHHOW BEJTMYUHON?

Ha xakue rpynms! ycJI0BHO AENAT JIEKTPOIUTHI IO BETNYMHE CTENIEHH UX AUCCOLUAIUN?
[IpuBenure mpumMepsl NpeACTaBUTEIEH 3TUX IPYIIIL.

Kak 1 moyemy BIUseT Ha CTENIEHb JUCCOLMALINY CIIA00r0 3JIEKTPOIUTA BBEJCHHUE B €TO
pacTBOp OJJHOMMEHHOT'O MOHA U pa30aBieHHe pacTBopa’?

[ToueMy KOHCTaHTa 3IEKTPOIUTUYECKOMN TUCCOMAlUU sBIsieTcs Oosee yqo0HOi xa-
PaKTEPUCTUKON AJIEKTPOJINTA IO CPABHEHUIO CO CTETIEHBIO TUCCOLMALIAN?
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Tema:

Kak Bnusier Ha pacTBOPUMOCTH BEIIECTBA BBEJICHUE B €T0 HACHIIIEHHBIH PacTBOpP O~
HOMMEHHOTO MOHA?

B kakux ciayyasx MpouCcXO0JIUT pacTBOPEHUE OCAKOB C 00pa30BaHUEM KOMIUIEKCHBIX
COEIMHEHU?

Beimaget 1 0ca 0K IpH CIMBaHUK HackleHHbIX pacTBopoB: SrCl, u CaSO,; CaCl, u
SrS047

B kaxoii mociie1oBaTeIbHOCTH JODKHBI BBINIAJATh OCAJKH, €CIIU K pacTBOPaM, CO-
JieprKaluM UOHBL: 1) Ca®*, Ba®™, Sr*" u 2) CI', I, Br', nocreneHHo npu0aBisTh: K
nepBomy pactBop NaSOs, a ko BTopomy pactBop AgNO3?

Kaxkas u3 aByx cosneii Gomnbliie pacTBopuMa U Bo ckoibko pa3: CaSO, unu BaSO,, BaCO3
nunn SrCO3z, Pbl, wmm PbCI,?

OcraneTcst i po3padnbiM GuiIbTpat u3-moxa ocaaka PbCl,, eciu k Hemy 100aBuTH
pacTBOp Hoauaa Kamusi?

B naceimenHom pactope Pbl, koHeHTparms noau HoHoB paBHa 1,3 10 moub/i.
Haiinure KOHLIEHTpaLMO HOHOB Pb?* B aTOM pactBope.

B naceimennom pactsope Mg3(PO,)2 o6bemom 10 11 comepKUTCS COb MAacCoi 3 T.
BerarcnuTe ee pacCTBOPUMOCTD U HAWIUTE MOJISIPHBIC KOHIICHTPAIIMH KaXKJI0TO HOHA B
3TOM pacTBOPE.

Uewm ompenensieTcs CTENeHb CMEIIEHUSI PABHOBECHS TUCCOIUAIIMY BOJBI TIPU PACTBO-
PEHUU B HEW COJIH, CTTOCOOHON K THAPOTIU3Y?

Bcerna nm HEWTpaIbHOCTh pacTBOPA COJM YKA3bIBAET HA OTCYTCTBUE THAPOIN3A?
OOmBsicHuTeE.

st pactBOpoB Kakux coseit pH nMeer takoe e 3HaueHue, Kak g Boabl? [lokaxure
st0 Ha puMepe NaCl u CH;COONH,.

Kakwue u3 cozeil He moaBepraroTcs ruIpoin3y, U €ClIy MOIBEPratoTcs, TO M0 KaKOMY
THUIY: K>S0O,4, Na,Se, BaS, RbNO3, ZnCh, K2803, KC'Og, HCOOK, NaClO4, KBro?
Jnst xakoit conmu pH pactBopa Oyzner umers 6onbmee 3HaueHne: NaNO3 i NaNOg,
CH3COOK mmu CH3COONHy,, KCIO unu KCIO3?

JlaiiTe cpaBHUTENBHYIO XapaKTEPUCTUKY CYIb(PATOB, CYIb(OUTOB U CYIHPUIOB IIIe-
JIOYHBIX METAJUIOB MO UX CIIOCOOHOCTH K THAPOIIU3Y.

Kakue nBe paBHOBECHBIE CHCTEMBI B pACTBOPAX KUCIBIX COJICH OMPENEIISIOT ISl HUX
3rauenue pH? UTo sBnsieTcss NpUIuHON MIeT09HOH cpeast At pactBopoB NaHCO; u
kucnoit 1 pactsopos NaHSO3?

Jlis kakux coJieid TUIPOIU3 MPOXOAUT CTyNeHsIMH? UeM onpeenseTcs uX Yucio 1 Kak
M3MEHSIETCS UHTEHCUBHOCTh THAPOJIU3a OT MEPBOM CTYIIEHH K MOCIETHEH?

[Touemy manuHOBast okpacka (heHospTagerHa B pacTBOPE alleTaTta HaTpUsl CTAHOBUTCS
0oJiee MHTEHCUBHOM MPU HATPEBAHUH PACTBOPA M CHOBA OJIEHEET MIPH €ro OXJIAKICHUH?
OObsicHUTE TPUYUHY U3MEHEHUS CTENICHH THAPOIIN3a COJIeH P HATPEeBaHUU UX pac-
TBOPOB, OCHOBBIBASICh Ha 3aBUCMOCTH JUCCOIMAIIMU BOJBI OT TEMIIEPATYyPHI.

Yto Ha3bIBaIOT KOHCTAHTOW ruaposin3a Ke. 3aBUCHUT JIM 3Ta BEJIMYMHA OT: IPUPOJIbI COJIH,
KOHIIEHTpAIlUU pacTBOpa, TemnepaTypsl? UeM onpezensercs 00iblliee WK MEHbIIIEe
3HaueHue Ke 11 pa3nuuHbIX coeit?

«OKHCINTENbHO-BOCCTAHOBUTEIbHbIE PC€AKIHUH H IJTCKTPOXUMHUIECCKHUE MTPOLHECCHD>



10.

11.

[Tokakxute yCIIOBHOCTh TEPMUHOB «IIPUHUMAET» U «OTHAET» JIEKTPOHBI IIPH OIpEe-
JeHuH PYHKUUN OKUCIUTENS U BoccTaHOBUTENS. [loueMy Takasi yCJIOBHOCTh BO3MOKHA?

YTo HaA3BIBAIOT COHpH)KGHHOfI OKHCIIMTEIIbHO-BOCCTAHOBUTEIBHOM napoﬁ " CKOJIBKO HUX
J0JDKHO Y4aCTBOBATh B OKHCJIMTEIHFHO-BOCCTAHOBUTEIILHOM peaKHI/II/I? quy
COOTBETCTBYCT KaxK/aas U3 HuX?

YTo HA3BIBAIOT OKHUCIUTEILHO-BOCCTAHOBUTEILHBIMU KOB(i)(I)I/II_[I/ICHTaMI/I? Kakue MCETObI
CYHWICCTBYIOT JIAA UX onpeﬂeneHI/m? [Tokaxxute CYIITHOCTb KaXKA0TO U O6’[>$ICHI/IT6, B
KaKuXx CliydasdaX W IMMo4eMy OAWH U3 HUX MPCAINIOYTUTEIBHES APYToro.

MemnsroTcs UM OCTalOTCSI TOCTOSIHHBIMU 3apsaa u aTOMHBIN COCTaB HOHOB, YUAaCTBYIOIIUX
B OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX peakiusax? Bo3MOXKHO 11 npeBpalieHue IpocToro
HMOHa B OKCOAHWOH MJTM 0OpaTHBIN mporiecc?

ECJII/I KHCJIOTa, B3dATas B I/I36BITK€, y‘-IaCTByeT B peaKHI/H/I KaK OKHUCJIUTEJIb NI BOCCTA-
HOBHTEIb, TO COBIAAET JIU ISl Hee K0d(h(PUIIMEeHT B MOJIEKYIIPHOM YpaBHEHUU
PEaKIMK ¢ OKHCIIUTEILHO-BOCCTAHOBHUTENIbHBIM? Pa30epuTte 3TH ciiydan Ha mpuUMepax
B3aUMOJICHCTBUS: MEIU C pa30aBICHHON a30THON KUCIOTOM, COJISTHOM KUCIIOTHI C
JTUXPOMATOM KaJlusl.

OO0BsICHUTE IPUYHMHY PE3KOT0 PA3INYUs OKUCITUTEIIPHO-BOCCTAHOBUTEILHBIX CBOWCTB
nByx MetaiioB 1 rpynmsl [IC, Haxoasimuxcst B 5-M nepuoJe.

Hanummre ypaBHeHHs OTypeakMi 1 HOHHO-MOJIEKYJISIpHbIE YPaBHEHUS, KOTOPBIMU
MOT'YT OBbITh BBIPa)KE€HBI IPOLIECCHI OKUCIIEHUS] U BOCCTAHOBJICHHS B BOJIHBIX paCTBOPAX,
UAYIUX [0 CIEIYIOUIMM CXeMaM:

KCI10 + KJ + H,SO4—
KBiOs+ HC1 — BiCls+
KC10s;+ KNO; —»KCI + ...
KCIO + KJ + H,0— KC1 +

Ilokaxute BIusHHE CpCAabl Ha IMTPOTCKAHNUEC OKUCIIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaxunﬁ
Ha IMMpUMEPC U3MCHCHUA OKHUCJIUTEILHON EMKOCTH [IepMaHIraHarT - HOHa.

Kakumu kuciotaMu MOXHO TIOJTB30BATHCS JJIsI CO3TAHUS CPEMIBI PU TPOBEACHUH
Red-Ox peaxkiuii? [Touemy ¢ 3TOM 1ETBI0 TPUMEHSIOT OOBIYHO Pa30aBICHHYIO CEPHYIO
KUCIIOTY?

CriocoOCTByeT JIi KHCIIasi Cpejia: a) OKUCICHHIO KATHOHOB JI0 OKCOAHHOHOB; 0) OKHUC-
JUTENEHOMY JICHCTBUIO OKCOAHHOHOB?

dnexmpoonvle nomenyuaIbl U HaAnPasieHue OKUCIAUME1bHO-80CCHIAHOEUMETbHBIX
peaxkyuii

Kakue OKMCIUTEIBHO-BOCCTAHOBUTEIBHBIC CHCTEMBI HA3bIBAIOT T'€TEPO- U TOMOTEH-
HBIMI/I? LITO ABIISACTCA HpH‘IPIHOfI BO3HUKHOBCHMUA CKAa4YKa ITOTCHIINAJIa B CUCTEMaAX
niepBoro tuna? YaaeTcs JIM SKCIIEPUMEHTAIBHO OIPEICITUTh €ro a0COIOTHOE 3HAUCHUE,
OTHOCHUTEIBHOE 3HaYeHue?
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UeM TOJDKHBI OTIUYATHCS JPYT OT APYTa JIB€ OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIE
CUCTEMBI JJI TOT0, YTOOBI UX MOYKHO OBLIO MCIIOJIh30BaTh MPU COCTABICHHUH
rajJibBaHUYECKOTO diieMeHnTa?

Kakyto nnpopmainio coaepx T 31eKTPOXUMUYECKUN PsIi CTAHAAPTHBIX SJIEKTPOIHBIX
MOTEHIIMAJIOB O CPaBHUTEIBbHON aKTUBHOCTH BD 1 O® metaimos? [louemy oH gaet Bo3-
MO>HOCTB O1leHUTh D/[C raapBaHMUECKUX 3JIEMEHTOB, COCTABJICHHBIX U3 JIOOBIX Tap
MeTaJuioB?

[ToueMy BOAOPOIHBIN IEKTPOJI B IAPE ¢ METHBIM ITOJIYdJIEMEHTOM SIBJIICTCS aHOJIOM, a B
rape ¢ IMHKOM - KaTo10M?

N3 getpipex metamoB Ag, Cu, AU u Sn BeiOepuTe T Maphl, KOTOPBIE JAIOT HAK-
MEHBITYI0 U Hanoombiyo 3/]C cocTaBIeHHOTO U3 HUX TAIbBAHUYECKOTO DJIEMEHTA.

Mo kaxoit popmyse MOXKHO HAUTHU SIMEKTPOTHBIA TOTSHIIMAT METaJUIa TIPH JTFOOBIX
TeMIepaType U KOHUEHTPALMU pacTBOPA €ro COJIM, €CIIU JJIsl HEr0 U3BECTHO 3HAUEHUE
$°? Ipu kakux yCcIoBUAX (p=(°?

Kakue n3MeHeHus KOHIIEHTpaluil pacCTBOPOB COJIEH Ha 3IEKTPOIE-OKUCIIUTENE U
JJIEKTPOAE-BOCCTAHOBUTEIE IPUBOJAT K YBEJIIMYEHHIO U yMeHbIeHuto D /[C?

2-
[Mouemy B kKauecTBe OKuCIUTENS UcHob3yeTcst xpoM \VI\ B coctaBe nona Cr,07”, a He B
2-
cocrase noHa CrO,~, u mouemy okucierue xpoma \l\ 1o xpoma \VI\ npoBoautcs B 1e-
JIOUHOM cpene?

Anexmponu3s. Kopposusa memannos

Kaxkue snexkrpoxuMuueckue npouecchl NpoTEKaOT Ha 3JEKTPOAAX MPH DIIEKTPOIHU3E
pacruiaBoB anekTponutoB? [lpuBeaute npumepsl.

N3 kakux mporeccoB cliaraeTest 001ast peakiyst SIEKTPOXUMHYECKOTO PA3I0KCHHUS
BerecTna’?

YeMm oTmmuaeTcs SJICKTPOJIM3 BOAHBIX PACTBOPOB 3JICKTPOJIUTOB OT JJICKTPOJIN3a UX
paCHJIaBOB? Kaxkwne nons u MOJICKYJIbI, HAXOAAIIHUECA B BOAHBIX PaCTBOPAX colei MOr'yT
BOCCTaHaBJIMBATHCA HA KaTOJAC U OKHCIIATHCA Ha aHOIIC? Hamuiure YpaBHCHUMA
COOTBETCTBYIOIIIUX peaKHHﬁ.

HpI/I KaKuX yCJIOBHAX U U3 KaKUX COHGI\/’I, BO3MOXHO, IIOJTYYUTH C MOMOIIBIO DJICKTPOJIM3a
OOIHOBPCMCHHO MICJI0Yb U KI/ICJIOTY?

Haiite hbopmynupoBKy 3akoHOB Dapajiess 1 UX MaTeMaTHIeCKUe BeIpakeHus. Yto Ha-
3bIBatoT ynciiom @apanes F? Uemy paBHa »Ta BeM4YMHA B KYJIOHaX U ammnep-yacax?

Bcerna niu Macca BBIICIUBIIIETOCS HA AJIEKTPOJIC BEIECTBA COOTBETCTBYET KOJIHUECTBY
HPOILIEAIIETO Yepe3 AIEKTPOIIHT dJIeKTpudecTBa? SIBISETCS JIM 3TO HAPYIICHHEM 3aKOHOB
dapanes? Uto Ha3BIBAIOT BBIXOA0M 110 TOKY \BT\?



25. TIpu anexrporuse pactBopoB AGNO3, CuSO,, BiCls, Haxonsiuxcs B Mociea0BaTeIbHO
COCIMHEHHBIX AJIEKTPOIN3Epax, BeIASIIIOCH 5,41 cepeOpa. Haitnure maccy
BBIJICJIMBIINXCS TIPH TOM MEJIH U BHCMYTA.

26. O1MHAKOBO JIM OTHOIIIEHHE K KOPPO3UU TEXHUYECKOTO U XMMHUYECKH YUCTOro MeTaa?
UeM BBI3bIBACTCS KOPPO3UsT OOBIYHOM CcTaIu?

27. CoBrniaiaet v CpaBHUTENbHAS OLIEHKA CIIOCOOHOCTH K KOPPO3UH JKeJe3a U allFOMUHHUS 110
3HAYCHUIO WX CTAHJIAPTHBIX AJICKTPOIHBIX MMOTCHIIMAIOB U 110 UX ITOBEJICHUIO B KOHTAKTE
¢ BOJOI?

28. Kakwue cymecTByIOT CIIocOObI 3aIIUTH METAIIOB OT Koppo3un? KpaTko u3noxure
CYIIHOCTb KaXJ10T0 U3 HUX.

Ilpumepnulit Komniekm 3a0aHuil 018 KOHMPOIAbHBLIX PAOOM NO OUCUUNIUHE
«H306pannsle 2n1aevl HeOP2AHUYECKOU XUMUL)

Tema: «OcHOBHBbIE MOHATHSA U 3aKOHBI XUMHU. OCHOBHBIE KJIACCHI HEOPraHHYeCKUX

coeTUHEeHMI»
Bapuant Nel
1. Omnpenenure SKBUBAJIEHTHI 3JIEMEHTOB B uX okcuaax: Rb,O, MgO, Cr,03, SOs.
2. Ir HekoToporo metaiia coenunsercs ¢ 8,89r opoma u ¢ 1,78r cepsl. Haitnure sxBuBa-

JICHTHBIC MAaCChI 6p0Ma )51 MC, 3Had, 4YTO S5KBUBAJICHTHAA MacCcCa CCPhbL 16,0F/MOHB.

3. Hanmmmure ypaBHEHMs peakuii, COOTBETCTBYIOIIMX CIEAYIOIIEH CXEME:
SiO,+C Ca HCI 02 Ca3(P0O4)2
Caz(POy4), 1200°C A  t°C B C D E
4, Hanumure rpaduyeckue hopMynsl coeinHeHui U naite ux HazBanus: HyOy, SnOy,

H3PO4, H25203, (CUOH)2CO3, NaH,AsO,.

5. Kakoii 06beM kuciaopoa ciiefyeT 100aBUTh K 1M Bo3ayxa (21% O3), uToObI comepxa-
HHUE B HEM KHCJIOPOJIa MMOBBICKIIOCH 110 25%.

6. Onpenenute GopMyiTy OJHOTO U3 KPUCTAJUIOTUAPATOB Cynb(haTa HATPHS, €CIIH €ro Macca
[IPU IOJTHOM 00€3BOKMBAaHUM yMEHbIINIACh Ha 47%.

7. Hanummre hopmysibl coseid, COOTBETCTBYIOIIMX CIICAYIOIINAM JIBOHHBIM okcuaaM: Pb,0O3
u Pb3O,4. HazoBure ux.

Bapuant Ne2
1. Omnpenenute SKBUBAJICHTHBIC Macchl coeaunenuii: Fe,03, KH,PO,4, Cr(OH)3, H,SiOs.
2. Onpenenure Maccy cepbl, 00pa3yroIIEHCs TPU B3aMMOICHCTBHU CEPOBOIOPO/IA KOJINYE-

cTBOM BetecTBa SkBuBajeHTa 0,01Mob ¢ n30bITKOM KoHIIeHTprupoBaHHOH HNO3



3. Hamumnmre YpaBHCHUA peaKHHﬁ, COOTBECTCTBYROIIIHUX CJ'IC,I[}’IOH_Ieﬁ CXEME:
FEz(SO4)3 —p Xy —P FeCl, — P X5 —P Fes04 4—X3 —» F€2(804)3

4, CocraBbTe hopMyIbl (AMIHpPUYECKHE TpadUuecKre) BCEX BO3MOXKHBIX COJIel 00pa3o-
BAHHBIX THIPOKCHUOM MarHusi ¥ XpOMOBOW KUCJIOTOM. /[aliTe Ha3BaHUA COJISIM.

S. K 50mi1 cmecu B 2-x okcuzax yriepoja noo6aswin 100Mi1 kuciaopoaa v nogoxriu. B
pesynbTaTe peakiuu oot 00bem razos ymenbimics Ha 10%. Bee 06beMbl ra3oB u3Mepsuinch
MIPU OAMHAKOBBIX YCIIOBUAX. OmnpenenuTe 00beMHbII COCTaB UCXOIHBIN CMECH.

6. IIpu TepmuueckoM pasznoxeHun okcuaa mapraaua (IV), Bzaroro maccoit 0,435, Bblne-
JUIICS KHCTIOPOJI U 00pa3oBalics Apyroi okcua Maprania maccoit 0,382r. Kakosa dopmyna
3TOr0 OKcuma?

1. Yto HaA3BIBAIOT PKBUBAJICHTOM BeH_IeCTBa? HpI/I KaKOM YCJIOBHU 3KBHUBAJICHT UJACHTUYCH
caMOM JacTHIIe BeIJ_IeCTBa?

Tema: «Ctpoenne atoma. Ilepnoguvecknii 3aKoH U NepHOAUYECKAA CHCTEMa XHMH -
yeckux diemeHToB [I.1. MenneneeBa»

Bapuant Nel
1. UYro Ha3bIBAIOT IPUHLIUIIOM HEOIPEAECICHHOCTH U COOTHOLIEHUEM HEOIIPEAEICHHOCTH.
2. s cxonmbkux AO cymma N+1=8? EcTb 1 Takue OpOUTAIIN Y 3JIEMEHTOB MIEPUOINIECKOM

cUCTeMbI? ATOMBI, KAKHX 3JIEMCHTOB MMEIOT HaHOOJIbIlIee 3HAUCHHE CyMMBI N+]?
-2
3. Hamnumure anextponHo-rpaduueckue popmynsl: Cr, CI+°, Te?, Th.

4. Hamummre snexktpoHHbIe POpMYIIBI e1ie HEOTKPBITHIX AmeMeHTOB Nel08, Nel13 u yka-
KHUTE, KAKOE MECTO OHU 3alIMYT B IEPUOJAUUYECKON CUCTEME.

5. CKopocThb ABMXKEHHUS JIEKTPOHA 110 TIepBoi 60poBckoit opouTte paBHa 2187 km/c. Eciu
MOTPENTHOCTH B ONPE/ICJICHIH CKOPOCTH paBHa | KM/C, TO KaKo# Oy/eT Mpu 3TOM MOTPEITHOCTh B
orpeieieHu KoopAuHaTel? CpaBHUTE €€ CO 3HAYCHUEM pajinyca OpOUTHI.

6. ITosscamTE IMPUYKUHY pas3jinduAa B BEJIMYWHAX NOHHBIX PAANYCOB IJIA U303JICKTPOHHBIX

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

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

Bapuant Ne2
1. [IpuMeHUMO 11 TOHATHE TPACKTOPUU ABUKEHUS K MUKpodyacTuriam? Yem 3To onpenens-

€TCS U KaKoe MOHATHE €T0 3aMCHSICT?

2. VYKaxuTe 3HaUCHHE KBAHTOBBIX YMCEJ JJISI BHEIITHUX AJICKTPOHOB B aTOMax 3JIEMEHTOB C
nopsiIKOBeIM HOMepoM 11, 14, 20, 23, 33.

3. Hamumure snextponHo-rpadudeckue Gopmynsi: Pd, Zr?, s7?,



4. Ha ocHoBaHMM y4eHHs O CTPOCHUU aTOMa OOBICHUTE, TOYEMY SHEPTETUUECKUH S-
MOJIypOBEHb BKJIIOYAET OJHY OpOUTAII, P-TIOyPOBEHB - TpH, d-NIOAYPOBEHb - ISATH U f-
MOAYPOBEHB - CEMb. YKAXUTE MaX YMCIIO 3JIEKTPOHOB HA ATUX MOYPOBHSX.

5. Uemy paBHa ne0OpoiisieBcKas JJIMHA BOJTHBI 3JICKTPOHA, IBHXKYIIIETOCS CO CKOPOCTHIO: a)
6-10° m/c; 6) 2187 km/c?

6. DHeprus WOHU3AIUH MPH MOCIEeI0BATEIILHOM OTPHIBE AJIEKTPOHA OT atoMoB M( cocras-
nsiet: E1=733, E2=1447 u E5=7718 x/[)x/monb. Uem 00BbACHUTD pe3koe Bo3pacTaHue E3?

7. Kakyto cTpykTypy 10K€H UMETh BOcbMO# niepuo? IIoBTOpsIET 711 OH HOJIHOCTHIO
cepMol epuoj?

Tema: «XumMuueckas CBA3L»
Bapuant Nel

1. Yem 00bICHUTH HEBO3MOKHOCTH 00pa3zoBanus 100% HOHHOI CBA3U U YeMY IPUMEPHO
paBHa O0JIs1 KOBAJICHTHOCTHU B HaH60nee HMOHHBbIX 6I/IHapHBIX COGHI/IHGHI/IHX?

2. YCcTaHOBHTE MPOCTPAHCTBEHHYIO CTPYKTYPY CIEIYIOIIUX MOJICKYJ U HOHOB, ONIPEICITHB
opOuTa N IeHTpabHOTO atomMa U ux tur ruopuauzanun: NFs, NO,', PH3, PO43'.

3. Kak 10/KHBI MEHATBCSI 3HAUEHHE MOMEHTOB IUNoJIel Mosieky: B pany: a) CIF-BrF-IF; 6)
NH3-PH3-AsH3?

4, [TonsipuzyemMocTh Kakoro U3 HOHOB Oobie: F wiu B, S? wm Tez', Cl" wmu I"? O6mbsic-
HUTE MPUYHHY.

5. T nna NaF=997°C, MgF,=1398°C, AlFs=1040°C, SiF,=-90°C, PF5=-94°C, SFs=-56°C.
OOBscHUTH HAOIOTaEMYT0 3aBUCUMOCTh. OOBSICHUTE pe3koe pasiuune Trur. AlF; u SiF,
CUHMTAs, YTO MOJIAPHOCTH CBA3HM paBHOMEpHO yMeHbInaeTcs oT NaF k SFe.

6. YeM 00BSICHATE 3HAUUTENBHO OoJiee BeIicOkKe T1ur. M TK. BOABI U INIABUKOBOU KHUCJIOTHI
110 CpaBHeHI/IIO C TCMU, KOTOpBI€ JOJIKHBI COOTBETCTBOBATH UX MOHﬂpHI)IM MaCC’c’lM?

7. DIEeKTPUYECKUI MOMEHT JTUTIONS MOJIeKy bl HyS paBen

0,31-10%°Kir'm, a H,Se-0,08-0 %Ki m. Omnpenenure, KaKk OTHOCSATCS JUTUHBI JUTOJICH 00enx

MOJIEKYIL.
Bapuant Ne2
1. [Touemy npyu HaTMYUHU OJHOM CBA3H MEXLy aTOMaMH OHA MOKET OBITh TOJIBKO O-

cBs3bto? Ilpu kakux ycnoBusx oOpasyercs m- U 0-CBsA3H?

2. Ckoubko cBsieit y aroma cepbl B Mosiekyiie SO,Cl,, y yriepoaa B monekyne COCl,; kak
9TO COTJIACYEeTCs C TUIIOM TMOpUIU3auu?

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



4, Kak u3mensiercs noisipusyrolee 1eiCcTBUE HOHOB S-2JIEMEHTOB BTOpOU Tpymmbl oT Mg k
Ba 1 moyeMy 3T0 MPUBOJMT K MOBBIIICHUIO TEPMHUICCKON YCTOHIMBOCTH UX KapOOHATORB B TOM
JK€ TI0CJIE0BATEIILHOCTH?

5. Tk. HF=293K, HCI=188K, HBr=206K, HI=238K. O0bsicHUTE IPHYUHBI K3MEHEHUS ITOM
BEJINYNHEL.

6. Kakoe coenunenue 6omnee Tepmuuecku yctoiunbo? PhCO3z unun CaCOs; PbCly nm
PbBr4.
7. Paccunraiire > exruBnbiii paguyc nona Na B kpucramie NaF, ecnu koHcTaHTa perier-

KM €T0 paBHa 2,31:10%0 paauyc uoHa F paBen 1,33-10™ m.

Tema: «Hauajga xumMudeckoii TEPMOJIUHAMUKH. KuHeTHKA 1 MeXaHHU3M XMMHYE€CKHX

peakuuiny
Bapuant Nel
1. JlmuxpoMat aMMOHUs IIPY HAaIrPEBAHUM Pa3JIaracTcs M0 peaKuu:

(NH4)2Cr,07(1)=N21(1) + 4H,0O(r) +Cr,03(t) AH® X p = -503 ]Ik

CKOJIBKO OHEPIUH BBIACIUIIOCH IIPU PA3JIOKCHUN HCKOTOpOfI nopuun auxpomMara aMmmo-
HUA, €CJIM MacCa TBEPAOro OCTaTKa Ha 10r MeHBIIIEC MacChl HCXOJHOI'0 BCIICCTBA.

2. Onranbnus odpazoBanus HoOy(r) u3 mpocTeix BemiecTs paBHa - 136,1 k/x/Moib, 9H-
TaJIbIUS JUCCOIUMAIIMY Ta3000pa3HBIX BOJIOPOIA U KUCIOPOAa COOTBETCTBEHHO paBHBI 432, 490
k/[x/Monb. Berancnure suepruto cBsizu O-H B nmepokcue Booposa, NpUHAB 3HEPruto cBsizu O-
O pasHotii - 138,07 x/I>x/Mob.

3. Omnpenennre AH®98 1 AU cuctembr: 4NH3(r) + 30,(r) = 2Ny(T) + 6H20(k)

4. [Tpu temnieparype 100°C ckopocTh 0/1HOM peakiuu B 2 pa3za O0JbIIe CKOPOCTH BTOPOH.
TemmepaTypHbIii KO3 GUIIMEHT CKOPOCTH TIEPBOM PEaKIMK paBeH - 2, BTopoil - 4. [Ipu kakou
TEMIEpAType CKOPOCTH 00EUX PEeaKI1il BHIpaBHUBAIOTCS ?

5. Kak u3MeHuTCS 1aBjIeHUE B CHCTEME TIepBOHAaYaabHO coaepxaineid HBr u Oy, eciu k Mo-
MeHTy HacTyrieHus paBHoBecusi: 4HBI(r) + Oy(r) = 2H,0(r) + 2Bry(r)  mpopearuposano 10%
HCXOJIHOTO KOJIMYECTBA KUCIOPO/Ia, a paBHOBECHBIE KOHIIeHTpanuu [HBr]=0,6 monb/m;
[02]=0,36 monb/n?

6. Bo ckonbko pas3 ciIeayeT yBCIIMYNTh KOHICHTPAIMIO BCIICCTBA B2 B CUCTEMC:
2A:( 1) + Ba(T) = 2A,B(r)

UToOBI MpU YMEHBIIICHUN KOHIIEHTpAIMu BemecTBa Ay B 4 pa3a CKOPOCTh MPSIMOM peak-
LMY HE U3MEHHUIACH?

7. Jns nexoropoit peakunn AG°>0. Kakne u3 npuBeIeHHBIX YTBEPKICHNUN NIPaBUIIbHBI:

a) K >1; 0) k<l; B) B paBHOBECHOW CMeCH IPe00IaJatoT MPOAYKTH PEAKIIUH; T') B
PaBHOBECHOW CMecCH ITPeo0II1aiatoT UCXOIHbIE BellecTBa?



Bapuant Ne2

1. [Tpu BoccTanoBnenun 80r okcuaa xene3a(3) amoMuHueM Beiienutes 426,3 kJx tera.
IIpu cropanum 5,4 r MmeTauIMueCKOro antoMuHus Boiienutcs 167,3 xJ[x tema. Ha ocHoBaHuM
9THX JIaHHBIX, UCTONB3Ys 3aKOH ['ecca, Bbrunciure 3uepreTuyeckuit 3¢ ekt npu odpazoBanuu 1
MOJIb OKcHa xernesa(3).

2. AH® 55, MgO(x) u COx(r) cootBercTBeHHO paBHa- 601,8 n -393,5 x/Ix/mMoink. Temnora
paznoxenus MgCoz na MgO u CO, IH=100,7 xI>x/Monb. Vicrionb3ys 3TH JaHHBIE, HAHAUTE
terioty oopazoBanus MgCO3 u3 a1emMeHTOB.

4. BeruuciuTh TeMnepaTypHbIi KOOQGHUIMEHT CKOPOCTH PEAKIMU, €CITH KOHCTaHTa CKOPO-
-7 -2
ctu ee ripu 100°C cocraBnset 6-107, a mpu 150°C -7,2-10™.

5. st Toro uroOb! yBenuuuTh B 216 1 256 pa3 ckopoctb peakiuu cunre3a NHs, Bo ckob-
KO pa3 HaJlo MOBBICUTH B IIEPBOM cilydae KoHLeHTpauuto Hy, a Bo Bropom nasnenue? Kak
MU3MEHUTCS CKOPOCTh PEAKIIMU IIPU yBEJIMUEHUU naBieHus B10 pa3?

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

Haxonutcs B paBHOBeCHH. YKa3aTh: a) Kak u3MeHUTcs conepxkanue CO B cucreme 1npu
HOBBIIIEHUHU t ¥ TpU HeM3MeHHOM JaBieHnu? C yBeJIM4eHUEM JIaBICHUs IPU HEU3MEH -
Hoil Temneparype? 6) 3MeHuTcs a1 K p Ipy NOBBIIEHUH OOILETo AaBIECHUS U HEU3-
menHo t? [Ipu yBenuuenuu t? [Ipu BBegenuu B cuctemy karaiauzaropa? OTBeT 000CHO-
BaTh.

7. Xumunueckoe paBHoBecue peakiun A(r) + B(r) = C(r) + (1)

YCTaHOBUTH TIPH CIAEAYIOMINX KOHIEHTpanusax: (A) = 6Mounb/1, (B) = 2mons/n, (C) =
4mounp/1, (J1) = 3moinb/n. B paBHOBecHYyI0 cuctemy n00aBwid 4 MoJIb/J1 BemecTBa B. Bri-
YHUCIIUTH HOBBIC PABHOBECHBIC KOHIICHTPAIIUN BEIIECTB.

Tema: «PacrBopbI»
Bapuant Nel

1. PactBop conepxur 0,1monb CaCl, u 0,1mons AlICI; B 211 pactBopa. KakoBa momisipHast
koHmenrpanus nona Cl” B pacteope?

2. pH 1-110° H pacTBopa c1aboro 0JJHOKUCIOTHOTO OCHOBAaHUS paBeH 9. Brruncnure KoH-
CTaHTY AUCCOLMAIIMY OCHOBAHHUS.

3. VYkazaTh, HE TPOU3BO/IsI BEIYMCIIEHU, B KAKOM U3 PaCTBOPOB JIBYX COJIEH PAaBHOU KOH-
nenTpanuu pH 6ombine nian Menbie. OTBET 000CHYNUTE UCXOASI U3 3aKOHOMEPHOCTH U3MCHECHHUS
KHCIIOTHO-OCHOBHBIX CBOMCTB 3nekTponuToB: KySe u Ky Te; NasPO4 u NagHPO,.

4, Haiinute crenens ruaponausa coneid u 3Hadenue pH 11t ux pacTBOPOB KOHIIEHTPALUU

0.1momns/m: NH4Br, KCIO, HCOONa.



5. ITPAQ,Cr,07 , pu 25°C paBHO 2107, Brimamaer au ocagok Ag,Cr,07 pu cmemmBaHuu
paBHbIX 00BeMOB 0,051 pactBopoB AGNO3 u K,Cr,07? Ctenens aucconuaiy 3THX
3JEKTPoIUTOB paBHa 90%.

6. Beruuciuts a u (H+) B 0,3M pacTBope YKCYCHOW KHCJIOTHI (K=1,8-1O'5). Kaxkue 3Hauenwust
MIPUMYT 3TH BEJIUYHHBI IToce qo0aBieHus K 11 pactBopa kuciaothl 0,2Mome CH3COONa?
Koaddunment akrusaoctu nonos f(CH3COO) =0,7.

7. Cpasuuts pactBopumocts PhCl, u Pbl,, Be(OH), u Ca(OH),. OtBet 060cHYyiiTe HCXOS
U3 MOJISIPU3ANHOHHBIX TIPE/ICTABICHHIA.

Bapuant Ne2

1. PactBop comepsxut 0,1moib - sxBuBaienToB (NH4)3PO,4 B 200Mit pacTtBopa. Kakosa mo-
nspHas koHeHTparus nonos NHs" B pactsope?

2. Berunciute pH 0,001H pacTBOopa CEpHOI KUCIIOTHI.

3. YKka3arb, He IPOU3BOAS BBIYUCICHHUN, B KAKOM U3 PACTBOPOB JIBYX COJIEH PABHOU KOH-
nentpanuu pH 6ombire nian menbie. OTBeT 000CHYNUTE UCXOAsI U3 3aKOHOMEPHOCTH U3MECHECHHUS
KHCJIOTHO-OCHOBHBIX CBOMCTB 31ekTpoiuToB: NaHCO; u Na,ClO3; NaClo, u NaClO.

4. Kakue BenmnuuHbI SBISIIOTCS KOJMYECTBEHHON XapaKTEPUCTUKOM MPOLECCA IIIEKTPOIIHU-
THyeckou aucconuanuu? Jlaiire ux onpenenenue. Kakyro U3 HUX U o4eMy Ha3bIBalOT
MOCTOSIHHOI BEITUYUHON?

5. Haiinure crenens ruapomsa NalOs u NalO B pactBopax konmnentparuu 0,1 Mous/n. 13
MOJIYYEHHBIX JIAHHBIX CIEJIaliTe BBIBOJ] O CPABHUTEIHHOM CUJIE KUCIIOT, 00pa30BaBIIUX STH COJIH.
Kn(HIO3)=1.6-10" ; Kn(HIO)=2.3-10".

6. Bremanaer mu BaSO,4 nipu 1o6aBiieHUN pacTBOpa CEPHON KUCIOTHI 00beMoM 100mT mpu
koHieHTpanuu 0,2Mob/11. K pactBopy BaCl, Toro e o0bema, eciiu MossipHast KOHIICHTPAIUs
HKBUBAJIEHTA 3TOr0 pacTBopa paBHa 0,2Mo1b/11.?7 Bynet au 1o6aBieHHOE KOJINYECTBO CEPHOM
KHUCJIOTHI SKBUBAJICHTHBIM WU U30BITOYHBIM?

7. Croubko mMorms NH,Cl crenryer mo6asuts k 11 0,1M pacteopa NH,OH(K=1,8-10"°) st
TOr0, 4TOOBI KOHIIEHTpanus HoHOB OH™ ctana uncnenHo pasHa Ka? YcinoBHo npumem
f(NH,")=1.

Tema: «OKHCIANTETbHO-BOCCTAHOBUTEIbHbIE PEAKIIUH U JIEKTPOXHMHUYECKHE TIPO-
Hecch»

Bapuant Nel

1. 3aKOHYUTH COCTABIICHUE YPAaBHEHUS PEAKIIMU U 110100paTh KO3PPHUIHUEHTHI MPOCTEHIIUM
crocooom: SO,+H3ASO4+H,0—H3ASOs+...

2. Hanuiure ypaBHEeHHs peakimii U mogo0pars KO3 PUIMEHTHI JIEKTPOHHO-HOHHBIM Me-
TOIOM: MnSO4+(NH4)28208+H20—>HMnO4+...; H,0,+CaOCl—



3. CocTaBuTh B MOJIEKYJISIPHOM (hopMe ypaBHEHHE peaKLnu: [Fe(CN)s]*
+H,0,—[Fe(CN)6]*+0,

4. Uemy paBHa MOJIIpHAsl Macca SKBHBAJICHTA TIEpMaHraHaTa Kallus KaK OKUCIHUTENS, €CITN
9TO BEIIECTBO B MPOIECCE PEaKIIMU BOCCTAHABIMBACTCS: a) 10 cyiab(dara mapranua (I1) 6) go
JMOKCHJIa MapraHiia B) 10 ManraHata kamus Ko;MnO,?

5. byner nu paboTtaTh raapbBaHUYECKHA SJIEMEHT, COCTOSIIIEH U3 BOAOPOIHBIX dJIEKTPOAOB,
norpyxennsix B 1 u 0,11 pactsopsl KOH npu 25°C, eciu Kakyinas CTENeHb JUCCOIUALIUM
pactBopoB KOH cootBercTBeHHO paBHbI 77 1 91%?

6. T"anpBannYeCcKUil DJIIEMEHT
(-)2Cr/2Cr3+ | H,SO, | (Pb) 3Ho/6H" (+)

o0pa3oBaBIIeiics MPU KOPPO3HH XpOMa, ONAsTHHOTO CO CBHHIIOM, J1a€T TOK CHUJION OA.
Kaxkas macca xpoma OKHCIUTCSI M CKOJIBKO JIMTPOB BOJOPOA BBIAEIUTCA 32 55¢ paboThI
3TOro dJjieMeHTa’?

1. MenHblii KyJIOHOMETP COEIUHEH NOCJIEA0BATEIBHO C JIEKTPOIU3EPOM, B KOTOPOM UAET
anekTponu3 BogHoro pactBopa AGNO3 Ha yTONBHBIX AJNEKTPOAAX (alTe MOTHYIO CXeMY
nporieccoB, nmpoucxosanux mpu snekrpoiauze AGNOs). Ha katoae B KyJIoHOMETPE BBIICIUIOCH
192r menu, a B anexrponuzepe 450r cepedpa. OnpenenuTe BBIXO/ IO TOKY B DJIEKTPOIU3EpE.
Kakoii 00beM 3aiiMeT BBIIETMBIIMNCS KUCIOPOI, €CIIU 3TOT 00beM u3MepuTh pu 10°C u
nmaBiaeHud 9730311a?

Bapuant Ne2

1. 3aKOHUYHUThH COCTABJICHUE YPAaBHEHHsI PEAKIIUH U 110100paTh KOAPPHUITUEHTHI POCTEUIIIM
criocoooMm: HySO4+KI+KCIO3—KCl+ls...

2. Hanwmmte ypaBHEHUsI peakiuii u mo1o0path K03 (UIIMEHTHI 37IeKTPOHHO-HOHHBIM Me-
tonoM: HySO4+H>,S+KMn0O4—S+...; HNO3+FeS,—

3. CocTaBuTh B MOJIEKYIsIpHON popme ypaBHeHue peakiun: NoHa+1,—No+I.

4, Kakyro mMaccy amoMuHus MOKHO OKHCTUTH ¢ momortrsio 0,11 0,258 K,Cr,07 mo peakiumn
Al+K,>Cr,07+ H2504—>A12(SO4)3+Cr2(804)3+KzSO4+ H-0.

5. B/1C ranpBannveckoit menu (-)Ag/AgNO; 0,0058  /0=98% | | Ag/x
H/0=85%/AgNO;(+)=0,085B. Onpenennurte KOHIEHTPALUIO 3JCKTPOIUTA [IPHU TTOJIOKUTSIHBHOM
3JIEKTPOJIE, eciin K03 (HUIIMEeHThI aKTUBHOCTH MOHA cepedpa B pactBopax AGNOs mpu
OTPHUIIATEILHOM U MOJ0KUTEILHOM 3J1eKTpojie paBHbI 0,945 1 0,750.

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

o0pa3oBaBIIeTOCs MPU KOPPO3UH ATFOMUHUS, KOTOPBI HAXOAUTCSA B KOHTAKTE C XPOMOM,
3a 1mMuH 20c ero paboThel Ha XPOMOBOM KaTojie BoccTaHoBUIOCH 00,0341 Kucmopoa.



OHpeZ[eJ'II/ITC, HACKOJIBKO YMCHBIINJIACH ITPU 3TOM MaCCa AJIIOMHUHUECBOTO 3JICKTPOAa U
YCMYy paBHa CuJia TOKa, IIPOTCKUICTO I10 BHEIITHEH OCIIH IraJIbBAHHYCCKOI'O 3JICMCHTA.

7. UYepes cepeOpsHBIN KyIOHOMETp MPOITYCKAU TOK B TeYeHHE 34. AMIIEpMETp MOKa3bIBall
cuiy Toka paBayio 0,9A. Halitn % morpenHocTy, JaBaeMblil aMIIEpMETPOM, €CITH 3a 3TO BpeMs
B KyJJOHOMETPE Ha KaToje Bbieamiioch 12,321 cepedpa.

Tema: «CTpoeHHe U CBOICTBAa KOMILJIEKCHBIX COCAUHEHMIA»
Bapuant Nel

1. HasBath komiutiekcHbie coequnenus: Ba[Cu(C,0,),], [Co(NHs).(en)(Cly)]Cl,
[PtCI2][AuCl,].

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

3. MoskHo 1 ocaguts noust Ni%+ u3 pactsopa Ko[Ni(CN)4] o6bemom L u C=0,1
MOJIB/ TP, conepskartero 0,2 Moixs KCN(a=80%), eciu noGasuts 10™mouns cyaspuna
ammonus? [Ipu Kakoit MT KOHLIEHTpAIIUH CyNIb(Uaa aMMOHHUS HAYHET BHINAIaTh OCaI0K?
(ITP(NiS)=2-10%).

4. OrmpenenuTe THIT THOPUIM3AINH B CICAYIONIMX KOMIUIEKCAX, a TaK ke U300pa3uTe ux
reomerpuueckyto popmyny: [AUCly] ; [PtCls]" .Uemy paBHBI X MarHUTHBIE MOMEHTBI?

5. JJis ocaXKIeHUs XJIOPUI-HOHOB, COCTABIISIOIINX BHEIIHIOK c(hepy KOMIJIEKCHOTO CO-
enunenust, u3 100ma 0,02m pactBopa coenunerus CrCls-5H,0 morpedoBaiocs 20mit

0,2m pactBopa AgNOs. Ilo pe3ynpTaTam 3TOTO OIBITa COCTABHTE KOOPAUHAIIMOHHYIO (GOPMYITY
COCIMHECHHUS M HA30BUTE €TO.

3+
6. C nur aHJaMH ¢1a00T0 MK CHIIBHOTO T10JI KoMInIeKchl Co SABJIAOTCSA CUJIBHBIMH

2+ .
OKHUCJIUTEIISIMH, 2 KOMIUTEKCHI CO”" TIPOSBIISIOT BOCCTAHOBUTEIIbHBIE cBolcTBa? Kak 310
o0wsacuser TKII?

Bapuant Ne2
1. Hassath komiutekcubie coequaenus: Nax[Zn(OH),], [Ni(H20)s](NO3)2, [Co(EN)3(NO3)s].

2. Hanucats popmyiisl: a) ammunnentanmanogpeppat(Il) Hatpus; 0) nuruapokcorerpa-
xynoporiatuHat (IV) ammonus.

3. K 0,2m NiSO,4 no6aBunu paBusiii 00bem 2M NH3, Beruncinth [Ni]?+, ecu cumrath uTO B
pacTBope oGpasyercst KomruiekcHslii HoH [Ni(NHz)e]*+.

4 . 4
4. B xommiexcax [CO(NO3)s] ™ 1 [Ni(CNS)g]™ nuranasr 00651a1a10T CUIIBHBIM MOJIEM.
CocTaBbTe SHEpPreTHYecKyto cxemy obpa3zoBanus cBsizeit (Metoq BC) B 3TUX KOMILIEKCaxX U
YKQXHTE MarHUTHBIE CBOWCTBA KOMIUIEKCOB.

5. Onpenenure KOOPAUHAIMOHHOE YUCIIO (X): [Fe”Fx]'(X'Z); [Fe”CIx]'(X'z).
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6. Kaxkas snexkrpornas koudwurypaius, d° wiu d', naet 6onbiiee 3Hauenne Ecyrr ast
OKTadPUUECKUX BHICOKOCITMHOBBIX U HU3KOCITHHOBBIX KOMILIEKCOB?

Kpumepuu OUCHKU omeema cmydenma npu 6blnOJIHEeHUU KOHmp0fle0ﬁ paﬁombt

Onenka TpeOoBanus K 3HAHUAM

OTIIMYHO IIPUBEICHBl IIOJIHBIE [PABUJIBHBIE PELICHUS, OTBETHI I'PAMOTHO
apryMeHTUPOBAHbI

XOpOLIO JOTIYILIEHbl HE3HAYUTEIIbHBIE MTOTPEIIHOCTH IPU OTBETaX Ha BOIIPOCHI,

apryMeHTanus Obuia He IOJTHOU

YIIOBJIETBOPUTEIbHO | B 0TBeTax Ha HEKOTOpBIE BOIPOCH! JOIMYLIEHBI IPyOble OIIMOKHU, YacTh
BBIBOJIOB HE apI'yMEHTHPOBaHa WM apTyMEHTHPOBAHA HEIIPABUIIBHO

HeyzaosneTBoputesibHO | OTBeThl Ha 50 u Oonee % BOMpPOCOB OMIMOOYHBI, OOJIBIIMHCTBO
BBIBOJIOB HE apTYMEHTHUPOBAHBI MJIM apTyMEHTUPOBAHBI HEITPABHILHO

Ilpumepnvie sapuanmol mecmoevix 3a0anuil
Tema: «OcHOBHBIE KJIACCHI HEOPraHUYECKHUX COCANHEHUIN
Bapuant Nel

1. dopmyna kpucTamoruapara cyibhara HaTpHs, Macca KOTOPOTo MpH 00e3BOKUBAHUT
yMeHblminach Ha 47%

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

2. KapOonat xanust pearupyeTt B pacTBOpPE C BelllecTBaMHu Habopa
1) CO,, SOz, H3PO4  2) CO, KOH, HC1
3) BaC1l,, HNO3, Rb,SO4  4) KHSO,4, NaOH, SO3
3. OIHOBpeMEHHO HEe MOTYT HaXOJIUTCS B PACTBOPE BelIeCTBA Habopa
1)Na,SO4 u HC1 2) NaOH u H,SO4
3) NaC1 u H,SO4  4) NaOH u K;SO4
4. OnHOBPEMEHHO B PACTBOPE MOT'YT HaXOJUTCS MOHBI

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




1)
2)
3)
4)

8.

YCTaHOBUTh COOTBETCTBHUE MCKAY BCUICCTBOM U CBOMCTBaMH

1: a3oTHas kucnora A: B3aUMOJICHCTBUE C COJISIMU MEJIA C 00pa30BaHUEM OCaJIKa

2: ruapokcun Hatpusi b: B3anmoaeicTBIe ¢ cosiMu Oapust ¢ 00pa3oBaHUEM OCaIKa

3: cosistHasg kucinoTa B: B3anmozaeicTBHE C cepoil MpU HarpeBaHUU

4: cynbdat amoMuHUS I': B3aumosielicTBHE ¢ IMHKOM C 00pa3oBaHUEM BOJOpPOaA

KonnyecTBo BO3MOXKHBIX couieii o0pazoBaHHbix H3S04 u Al(OH)
14 2)1 3) 2 4) 3 5)5

Bapuant Ne 2

IM'uapun onHOBaneHTHOTO MeTasuia coaepxkuT 12,5% Boaopoia o macce.
1) cepebpo  2) Harpuid 3) nuTHit 4)30110TO

Jlnokcun yriepoia MOKET pearupoBaTh C BellecTBaMu Habopa

1) CaO, (NH,4)2CO03 pactop, HNO3; 2) Na,CO03 pactop, Mg, C (kokc)
3) KOH, H,S0,, pacTBop BaC|2 4) CuS04, NH3, NaOH
OnHOBpEMEHHO HE MOTYT HaXOJUTCS B PacTBOPE BelllecTBa Habopa

1) BaCl, u NaNO;  2) BaCl, u NaBr

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

Kucnyro conp MOKHO NIOJy4UTh B BOJHOW CpeZe MPU B3aUMOACHCTBUU
1) LiOH u HBr 2)CsOH u P,05

3) Mg(OH), u HCOOH 4) AIOH)3; 1 N2O3

OmHOBpPEMEHHO B PACTBOPE MOTYT HaXOIUTCSI MOHBI

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

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

Y CcTaHOBUTH COOTBETCTBHE MCKAY BCIICCTBOM U CIoCco0OM €ro pacno3HaHus .

1: yrnexucnsiii Ta3  A: BO3TOpaHME TIICIOIIEH JTyUHHbI

aMMUaK b: Bozropanue ¢ xapakTepHbIM 3ByKOM

KHUCIIOPOJT B: momyTHeHue U3BECTKOBOI1 BOJIBI

BOJIOPO/I I': u3MeHeHne OKpacku BIAXKHOW WHIUKATOPHOU OyMaXkKKu

Y CcTaHOBUTH COOTBETCTBHE MCXKAY BCUICCTBOM U CBOICTBAMH:

1) a3orHas kucioTa A B3aIMOJICHICTBHE C COJISIMH MEIH C 00pa30BaHUEM
ocazka

2) TuApoKcua HaTpus b: B3ammoeicTBHe ¢ cosiMu Oapus ¢ 00pa3oBaHHEM
ocaska

3) consHas kucnota  B: B3aumopeiicTBHe ¢ cepoil U HAarpeBaHUH

4) cynbdar axroMunus [ B3auMOAEHCTBHE C HIUHKOM C 00pa30oBaHUEM BOAOPO/IaA

B pesynbrate crneayromux npeBpaieHuit



Si02+C Ca HCl 02 Ca3(P04)2
Ca3(PO4)2 X1 Xs X3 Xa

Xs
o0pa3yeTcs KOHEUHBIN MPOIYKT X5

1) C&(HPO4)2 2) CaHPO, 3) CaHPO4*2H20 4) Ca2P207

Tema: «Ctpoenue artoma. [lepumoamyeckmii 3aKOH W NepHOAMYECKAsT CHCTeMA

xumMudeckux 3jeMeHToB .M. MeHaeeeBay

Bapuant Ne 1

1.

10.

I/ISOSJ'IGKTPOHHBIG ATOMBI 1 TOHBI

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

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

DHeprus CPoJICTBA K JIEKTPOHY B MEPHOJIC

1) He u3MeHsieTcss  2) yMEHbILIAETCA
3) yBenmuuuBaeTcsi  4) OCTarOTCS MOCTOSIHHOMN

Pa3pemennsiii HAOOP KBAaHTOBBIX YHMCEJI JIEKTPOHA

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

Haumenbmmit paguyc umeer noH
1) Cs' 2) Ba®* 3) Te®4) I

Mognenb aToma, co3nannas O.Pe3epdopaom Ha3bIBaeTCs

Yucno ypoBHEN y aTOMa ONpeeaeTcs KBaHTOBBIM YHCIIOM

:‘)HepFI/IH OTpPBIBA J3JICKTPOHA OT aTOMa HAa3bIBACTCS BHCpFI/ICﬁ

Ecnu anextpoH aenaet BeIOOp Mexay 4d v 5 S aTOMHO#M OpOHMTANIBIO, TO aTOM COACPIKUT
-3JICKTPOHOB

Y CcTaHOBUTH COOTBETCTBHE MCXKAY 2JICKTPOHHBIMUA KOH(l)I/IpraHI/IHMI/I U XUMHWYCCKUMHU
qacTuuamMu

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

3: 15%25%2p° B: §%
4: 15%25%2p° I: Al



11.

Pacnionoxuth B mpaBUIIBHON MOCJIEI0BATENLHOCTH 3aII0OTHEHUS YHEPTeTUYECKUX
MO ypOBHEHN B aTOMax

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

Bapuant Ne 2

1.

10.

N30s5eKTpoHHBIE aTOMBI U HOHBI

1) Fe**, Co®* 2) Co, Ni**  3) Fe**, Fe** 4) Co®™", Mn
Ha6op kBanToBbIX uricen N = 3, | =1, s=+1/2 umeer
1)Si 2)Al 3)ClI 4)S 5)P

OMHAKOBOE KOJIIMYECTBO AJIEKTPOHOB Y HOHOB

1) Ba®*, Mg®*, Cd**  2) Ba’+, I, Te*  3)Hg®,I,Sn  4) I, Cd**, sn™
DJIEKTPOHHAS EMKOCTh { -ITOIyPOBHSI

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

DHeprusi HOHU3AINHU B TPYIIIE

1) He u3MeHsieTcs  2) YBEIUYHUBACTCS

3) yMeHbIaeTcs 4) 0CTarTCs MOCTOSHHON
ATtomHbIe opOuTanu gart cymmy N+ | =9

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

Yuciao HCCITapCHHBIX JJICKTPOHOB B ATOMC XpOMa B HCB036Y)KI[6HHOM COCTOSAHUU

Oueprus nonusanuu aroma Ca (3B): 11 = 6,113; I, = 11,871, I3 =51, 21. Tpetbs sHEpTHS
MOHM3AINH PE3KO BO3PACTAET U3-32 OTPhIBA AIIEKTPOHA

9.Uucno opOuraneit y atoma onpeaensieTcs KBaHTOBBIM YHCJIOM

YCTaHOBUTH COOTBETCTBHUE MCKAY JJICKTPOHHBIMUA KOH(bHpraL[I/IHMI/I 1 XUMHNYCCKHUMU
qaCTuamMu

1) 1s%25%22p°3s%3p°4s°3d® A F
2) 15°25°2p°3s%3p°4s'3d®  B: C
3) 15°2s%2p° B: Fe*™®
4) 1s%25%2p* I:Cr



Tema: « XuMHUecKas CBIA3L»
Bapunant Ne 1

1. B psany BogopoaHbix coequnenuii anemenToB VI A rpymmsr: H,O — H,S- H,Se
MOJISIPHOCTSH cBsi3u D — H:

1) yBemuuuBaeTcs

2) He U3MEHSETCS

3) yMeHbIIIaeTcs

4) cHayalla yMEHBIIAETCS, [TOTOM YBEININBACTCS

2. TonbKo KOBaJICHTHAs CBSI3b HMEET MECTO B COSJIMHEHUH C (POPMYIIOi
1) Ba(OH), 2) NH;NO3; 3) H,SO4 4) Li,CO3
3. Atowm yriepoaa B BO30YKJIEHHOM COCTOSIHHH 00pa3yeT:

1) deThIpe KOBAJICHTHBIC CBSI3H, 3a CUCT YETHIPEX HECTIAPSHHBIX SJICKTPOHOB

2) TpH CBs3H, 3a CUET JBYX HECMAPEHHBIX 3JIEKTPOHOB M HETOAETICHHOMN 3JIEKTPOHHOM
napel

3) HH OJIHOM, aTOM yTJIepOja B HEBO30Y)KIEHHOM COCTOSIHUM XMMHUYCCKUX CBSI3CH HE
oOpazyer

4) nBe cBsi3W, 33 CUET ABYX HECHAPEHHBIX JIEKTPOHOB

4. BemecTBO, KOTOpOE HE MOT'YT 00OPa30BBIBATH BOJIOPOIHYIO CBS3b
1) H,O 2) HF 3)HN3 4) Hi

S. Sp3 rudpuaN3alus peaanu3yeTcs MOJIHOCThIO
1) SO, 2) CH, 3) SO3 4) C10

6. YCTaHOBHUTH COOTBETCTBHE MEXIY (PH3MUECKUMHU CBOHCTBAMHU M TUTIAMH
KPUCTAJUIMYECKUX PELIETOK:

1: KOBKOCTB

2: HM3Kas TemIepaTypa KUIeHUs

3: BbICOKAs TBEPJOCTh

4: sniekTpUUecKasi IpoOBOJUMOCTh PacTBOpa
A: aToMHas

B: meTannuueckas

B: nonnas

I': MmonexynsapHas

7. YCTaHOBHUTH COOTBETCTBHE MEXy THOPUIU3AKMEH M MOJIEKYJION MIJIM YaCTULICH

1) sp A: BeCl,
2) sp? B: CO5>
3) sp® B: NF;

4) sp’d I': PFs



I[: PFe
E: XeFg

Bapuant Ne 2

1. BemecTBO ¢ HOHHOM CBS3BIO UMEET HOPMYITY

1)KBr 2)SO;  3)CHq

4) HC1

2. AToMHasl KpUCTAJUTMYECKAs PEIIETKA XapaKTepHa st

1) amroMuHHS ¥ KapOu1a KpeMHUS

2) cepsl U floga

3) okcuaa KpeMHUS U XJIOpUAa Kalus

4) anmaza u 6opa
3.

1) SO, 2)SO; 3)CH4 4)CIO

2
Sp” rubpuau3anus peanusyeTcs MoJIHOCTHIO

5) C10,

4. YcTaHOBUTH COOTBETCTBHE MEXKTY BEIIECTBAMHU M BUIAMU XUMHUYECKOH CBS3U B HUX |

BOJIb(pamM

anMas

aMHaK
MOBapeHHas CoJb

A: KOBaJICHTHasl TOJIIpHAs ajiMa3

b: koBasieHTHas HEMoOJIApHAs aMMHaK
B: meTanmnmmueckas

I': monnas

5. YcTaHOBUTH COOTBETCTBHE MCXKAY BCIICCTBAMU U TUIIAMH KPUCTAJUIMYCCKUX PCUICTOK

YTJIEKUCIIBIN Ta3
KapOopyHA
HUKEIb

aueTaT HaTpus

A: nonnas

b: monexynspHas
B: MeTannuueckas
I': atomuas

6. YcTaHOBUTH COOTBETCTBHE MEXIy TMOpUIN3AIMEH U MOJICKYIOH

3

1: sp A:
2:  sp° B:
3 spid? E

4:  spd

4:  spid

Tembl: «Havana xumudeckoi

Bapuant Ne 1

OFZ B: SFe
BF3 I: SF4 .
XeFg I[: BEC|2

TepMOAMHAMHKH. KnHeTHKa U MeXaHH3M XMMHYeCKOH
peakium»

1. Bo ckonbko pa3 yBenuuurcst ckopoctb peakimu Ho(r) + 12(r) = 2HI(r) npu yBennuenun

JlaBjieHus B 3 pasa



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

2. IIpu temneparype 90°C peakuus npotekaer 1 mus. [Ipu kakoit TemnepaType peakuus
3akoHYMTCS 32 14 21MuH, eciu TeMepaTtypHbIi K03 UIMEHT paBeH 3

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

3. Xwumunueckoe paBHoBecue peakiu Zn(t) + 16HI(d = 8l,(r) + 8H,S(d - Q cmecTutcs
BIIPABO NPH MTOHMKEHUH

1) konnenTpanuu H,S
2) konnenTpauuu HI
3) naBneHus

4) TeMnepatypbl

4. Xumunueckoe paBHoBecue peakimu Zr(t) + 2C1,(r) = ZrCly(r) + Q cmemaercs BipaBo
pu

1) NOBBINICHUH JaBICHUS

2) noBeImeHuH KoHIeHTparuu ZrCly
3) IOTOTHUTETLHOM BBEJICHUU ZI

4) MOBBIIIICHUH TEMIIEPATyPhI

5. B romorenno# cucreme 3A(r) + B(r) = 2C(r) + D(r) paBHOBECHBIC KOHIICHTPALIUU
BeriecTB (MoJib/1) cocTaBmiu: A - 0,03; B - 0,02; C - 0,004. NcxoaHast KOHIIEHTpAIHs
BemecTBa A (MOJIb/JT) paBHA

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

6. U3 2 monp CO u 2 mons Cl, o6pa3oBanock npu HekoTopoi Temmepatype 0,45 moib
COC1,. Koncranra paBaoBecus peakuun CO + C1l, = COCLy(r)

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

7. Crannmaptras temiora oopasoanus MgO (k) u CO; (T) cooTBeTcTBeHHO paBHa -601,8 u
- 393,5 xIx/monb. Temnora paznoxenus MgCO3z; xa MgO u CO, AH = 100,7 xJ1>x/MOb.
Tennora o6pazoBanus MgCO3

1) -1096 x/Ix/mMonb. 2) -1006 xJ[x/Mob.
3) -996 x/Ix/monb.  4) -876 xJ]x/Monb.

8. TeHJ’IOTa, KOTOpas norjaomacTCsa UiIn BbIACIIACTCS IIPU PA3JIOKCHUN XUMHUYCCKOT'O
COCAMHCHUSA KOJIMYCCTBOM 1 monn Ha IIPOCTHIC BEIICCTBA HA3BIBACTCA

9. Ecnu ckopocTh NpsAMON peakluu paBHa CKOPOCTH OOpPAaTHOM peaklyu, TO HaCTyNnaeT
XMUMHYECKOe

10. 3aBUCUMOCTH CKOPOCTH PEAKIIMU OT TEMIIEPATYPHI ONIPEISIISACTCS MPABUIIOM




Bapuant Ne 2

1.

Bo ckonbko pa3 yBenmuutes ckopocth peakuuu CaO(1) + CO,(r) = CaCOs(t) npu
yBEJIMUCHUH JIaBJICHUS B 3 pa3a

1) B9 pa3
2) B8pa3
3) BO6Dpa3
4) B3 pa3

5) He U3MEHHUTCS

Bo ckosbko pa3 yBeIu4HUTCA CKOPOCTh peakuuu pu HarpeBanuu ot 75°C go 115°C,
€CIIM TeMIIEPaTYPHBIH KOAPPUIUECHT paBeH 2

1) B2 pa3

2) B4 pa3

3) B8 pa3

4) He U3MEHHUTCS
5) B 16 pa3

HpI/I TOBBIIICHHUU NABJICHUA XUMHWYCCKOC PABHOBCCHUEC CMCIIACTCS BIIPABO
1) 2NO(r) + Oy(r) = 2NO,(r ) 2) C(1) + CO,(r) = 2CO(r)
3) 2NF(r) + 3Ha(r)= 6HF(r) + Na(r)  4) CHa(r) + 4S(r) = CSx(r) + 2H,S (1)

Xummnueckoe paBHoBecue peakunu 4FeSy(1) + 110,(r) = 8S0y(r) + 2Fe20s5(1) +Q
CMECTHTCS BIIPABO MPU

1) MOBBIIIEHUH JABICHUS
2) noBbIieHnH KoHIeHTparmu SO,

3) nomoynHUTEIBHOM BBecHUH Fe,03
4) MOTOTHUTEIFHOM BBelieHNH FeS,

B romorennoii cucteme Hy(r) + I2(r) = 2HI(;) paBHOBeCHBIE KOHIIEHTPAIIMH BEIIECTB
(momb/m) coctaBmmm: HI - 0,02; 1, - 0,05; H, - 0,03. Mcxomnas KOHIIEHTpAIMs BOJAOPOIa
(Momb/m) paBHA

1)0,04 2)001 3)002 4)003 5)0,05

B romorennoii cucteme 4HC1(r) + Oy(r) = 2H,0( 1) + 2C1;, paBHOBECHBIE
KOHIICHTpaIuu Bemiects (Moiw/i) cocrapmnu: HC1 - 0,85; O, - 0,44; C1, - 0,3.
HcxomHas KOHIIEHTpaIysl KKHcaopoa (MoJIb/J1) paBHA

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

[pu coxuranuu rpadura odpazosancs okcun yriaepoaa (1V) maccoii 8,86 r. TeroBoit
adpdexr peakumu AH = -79,2 x/[x. Teruora o6pazoBanus CO,



8.

9.

1) -393,3 xJI/Moib

2) -358,4 x]JIx/M0ib

3) -335,5 x/Ix/Moub

4) -326,4 x/]x/Moiib
TemnoTa, KOTOpast MOTJIOIIAETCS MK BBIIEISAETCS PH 00pa30BaHUN XUMHYECKOTO
COCIMHCHHUS KOJIMYECTBOM BEIIECTBA | MOJIb U3 MPOCTHIX BEIECTB MPH 3aJaHHBIX
YCJIOBHSIX Ha3bIBAETCSI

CMGH_IGHI/IC XUMHYCCKOTI'O paBHOBECUA ONIPCACIACTCA ITPUHIIUIIOM

10. MuHuManbHas H30BITOUHAS YHEPTUsl, KOTOPOH JOJDKHBI 00J1aAaTh MOJIEKYIbI, YTOOBI

peaknus MCKAY HUMU CTaJia BO3MOXKHOH Ha3bIBACTCs

Tema: «PacTrBOpBI»

Bapuant Ne 1

1.

Cwmemranst 100 T 20%-H0T0 pactBopa u 50 T 32%-HOT0 pacTBOpa HEKOTOPOTO BEIIECTBA.
KonueHTpanus noryd4eHHOro pactBopa

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

Jns nonydenust 9%-HOro pacTBopa COJITHOW KUCIOTHI Haslo pacTBoputh 67,2 1 HCI B
BOJIE MacCOU

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

Vpasuenuto 3AQ" + PO, = Ag3PO,4 cooTBeTCTBYET B3aUMOCHCTBIE
1) AgNO; ¢ NaPO4 2) Ag,0 ¢ H3PO4

3) AgNO3 ¢ H3PO,  4) AgCl ¢ NasPO4

KucnoTHOCTh pacTBOPOB COJIEH C OAMHAKOBON MOJISIPHOM KOHLIEHTpaIel
YBEJIINYUBAETCS B ALY

HUTPAT KaJ¥sl, CUITUKAT KaJIHsI
OpoMUJI Kalblus, OpOMHU] ATFOMIHHS
XJIOpUJI KaJust, (GTOPUI Kanus
XJIOPH/I JIATHUS, XJIOPU KaJTHS

Xnopup 6apus maccoit 41,6 T pacTBOpuIIH B BoJie. B mosryueHHOM pacTBOpE CONEPIKUTCS
0,35 monb xsopua-uoHoB. CTeneHb TUCCOLMALNYU XIopuaa Oapus

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

ECITH KOHIIEHTPAIS pacTBOPA THAPOKCHAA aMMoHHs pasHa 0,1M i K, = 1,76*10°, To
€ro CTETeHb NOHU3AIMH (Olyon) COCTABUT



7.

8.

9.

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

Eciu KoHIeHTpanus HoHOB Bogopona [H'] u anerar-nonos [CH;COO] B 0,1M
pacTtBope ykcycHoii kucnothl paBHa 0,00132 Monb/1, TO €e KOHCTaHTa HOHHU3AIUN

1) 1,74*10° 2)1,76*10* 3)1,78*10" 4)1,74*10™
KoHnuenTpanuto nonos Bogopoaa B pactsope npu pH = 4,32 paBHa
1) 4,78*10" 2) 4,76*10° 3) 4,74*10° 4) 4,74*10°

AKTHBHAasi KOHIIEHTpalusi aHnoHOB aon- B 0,01 M pactBopa ruapokcuaa kanuss KOH,
YYUTHIBasi HOHHYIO CUJTy PaCTBOpa paBHA

1) 9*10°° 2) 8*10° 3) 7*10° 4) 6*107

10. KoncranTa runponmsa, crerneHs ruaponunsa u pH 0,1M pacteopa comm HCOONH,4

(Kn(xuc)=1,8*%10, Kn(ock) = 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 mn 96%-Hoii cepnoit kuciotsl (p = 1,84r/mi) npubasunu 400Mi1 BOAbI, MOTYUHIICS
pacTBOp TUIOTHOCTHIO 1,225 v/Mi1. MossipHast KOHIIEHTPALUS PacTBOpa

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

N3 400 r 20%-HOT0 pacTBOpa MpU OXJIAXKACHUHU BBIICIUIOCH SO T paCTBOPEHHOTO
BerecTBa. MaccoBast 10Jis BEIIECTBA B OCTABIIIEMCsI paCTBOPE

1) 8,6 % 2)6,3% A74% 4)95%

Ypasuenuto Fe** + 30H = Fe(OH); cooTBeTCTBYET B3auMOICHCTBHE
1) FeC13 ¢ KOH 2) Fey(SO4)3 ¢ Ba(OH),

3) FeSO,c NaOH  4) Fe(OH)3; ¢ HC1

[I{esT04HOCTh PACTBOPOB COJIEN C OJUHAKOBOM MOJIIPHOM KOHLIEHTpauuen
YBEIIUYUBAETCS B POy

1) kapOoHAT HATPHsI, HOJU HATPHUS

2) cynbdut Kanus, cynbhpua HaTpus
3)HUTPHUT HATPUS, HUTPAT HATPHS
4) XJ0puJ JIUTHSL, XJTOPU aMMOHUS

KonunuectBo orpunarensasix HOHOB B 120 r 10% pacTtBOpa aMMOHUS, €CIIM CTENIEHb
JUCCOLIMAITIH cou paBHA 90%



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

o -4
6. Ecmm xonnentpanus azotuctoit kuciaotel HNO; pasaa 0,12M u K, = 6,9*10™, To
CTEIEHb €€ HOHU3AIMH COCTABUT

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

7. Ecnm KOHIIEHTpaus pacTBopa rujpokcuaa ammonus pasHa 0,1M u K = 1,76*10°, o
€ro CTeNEeHb HOHMU3AINH (3yoy) COCTABUT

1) 1,3*10°
2) 1,510
3) 1,3*10°
4) 1,5*10°

8. KomnmuenTtpanus noHos Bogopozaa [H'] 6%-Horo pacTBopa X10poBOIOPOIHOI KHCIOTHI
(p = 1,028 r/mi1) cocTaBusieT

1) 1,69

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

9. AxtuBHOCTh xnopua-uoHoB B 0,1 M pactope xnopuna Hatpus NaCl pasaa
1) 7,58*10%
2) 7,62*107
3) 7,68*107
4) 7,54*10

10. Crenens ruaponusa u pH conu 6pomuaa ammonust NH4Bu pH 0,011 pactBopa (Kx =
1,76*10)

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

Tema: «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PEAKIIUH U JIEKTPOXUMHYECKHe MPolecchbD)
Bapuant Ne 1

1. Peakuust nucponopluruOHUPOBaHUS
HNO, = HNO;3; + NO + H,O

KaMnO, + H,O = KMnO4 + MnO4 + KOH



NHsNO; = N,O + H,0O
KCIO3 = O, + KCI
2. Peaxuus BHYTPHMOJIEKYISIPHOTO OKUCIICHHUS-BOCCTAHOBIICHUS
1) AgNO3; = Ag + NO; + O,
2) Ag,0 =0, + Ag
3) KzS03 = K3S04 + K3S
4) NO; + H,0 = HNO3; + HNO;
3. Ompenenute cymmy kodduuuentoB B ypaBuenue peakiuu CaOCl, + H,O + NaBr —

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

4. YcTaHOBUTH COOTBETCTBUE

1: mpoaykThl anekTposn3a paciiaBa CuCly A: CuuCl,

2: mpoaykThl anekTposn3a pactsopa Cu(NOs); b:Cuu O,

3: mpoaykThl anekTposin3a pactsopa Ca(N0s3), B: H, u O,
ImCauO,
I[Z H2 n C|2

5. B mporecce anekrponusa pactsopa NaCl, mpu cute Toka SA 3a 85 MuH Ha aHO/IE
BBIJICTISICTCS IIPOJIYKT 00HEMOM 71 (OKpYTIIUTH A0 JECATHIX)

6. s okucinenwus B kucioi cpeae 0,05 1 0,2 M NaNO; norpebyercs 0,25 H pacTBOp
KMnO,4 o6seMmom 71 (OKpYIJIUTh A0 COTHIX)

7. Ucxons u3 peakuuu SO0, + HCIO, + H,0 = HCI + H,SO,4 , tie 1 31 pacTBOpa comepikutes
10 r HCIO4, HopmansaocTs HCIO, paBHa -MOJIb/J (OKPYTJIUTH JI0

JIECSITHIX )

8. 3HaueHHe AIIEKTPOJHOr0 MoTeHNIMana Meau, norpyxentoi B 0,0005 1 pactop Cu(NOs),
paBHO B (0KpyriuTh 10 THICAYHBIX)

9. Ecnu KOHIEHTpaI¥sl HOHOB BOJIOPOJIa B PACTBOPE 4,8%10°° Moub/11, TO MOTEHLMAT
BOJIOPOIHOIO 3JIEKTPOAA PABEH B (OKpyTIuTh 10 THICSYHBIX )

10. Ecmu B 0,51 pactBopa comepxurcs 0,0699 r FeCl, r, To moTeHIman xeIe3Horo
3JIEKTPOJIa PaBEH B (oxpyriuTh 10 THICSAYHBIX)

Bapuant Ne 2
1. Peakuusi BHyTpUMOJIEKYJISIPHOI'O OKUCIICHUA-BOCCTAHOBICHUS

1) KCI103 = O, + KCI



2) NH4NO; = N20 + H,0
3) HNO; = HNO3; + NO + H,0
4) K;MnO4 + H0 = KMnOy4 + MnOy4 + KOH
2. Peakuus AUCIIpONOPIMOHUPOBAHUS
1) KoSO3=K;S04 + K;S  2) NO; + H,O = HNO3 + HNO,
3) AgNO3 = Ag+ NO; + O, 4) Ag.0=0, + Ag
3. Ompenenure cyMmmy K03()PHUIIMEHTOB B ypaBHEHUE PEaKIIHH

K>Cr,07 + H,SO4 + Na,S0; —
1) 17
2) 18
3) 19
4) 20
4. YCTaHOBHUTE COOTBETCTBHE
1: KMnO4 + Na,SO3 + H,SO4 —  A: MnSO4 + K,SO4 + NaySO4 + H,0
2: KMnO,4 + Na,SO3 + H,O — B: MnO, + KOH + Na,SO,
3: KMnO4 + Na,SO; + KOH — B: KoMnOg4 + Na,SO4 + H,O
I': MnSO4 + KOH + Na,SO,4 + H,0

5. B mpomecce anektponu3a pacruiaa NaCl, npu cuite Toka 2A 3a 45 MUH. Ha KaTtoze
BBIJICJISICTCS TIPOYKT MAacCOM T (OKpYTJIUTB IO COTHIX)

6. B mpomecce snextponusa pactBopa Na,SO,, mpu cuse Toka 2A 3a 2 4 Ha aHOJe
BBIZICIISIETCS IPOAYKT 00BEMOM 71 (OKPYTIIUTH 10 COTHIX)

7. Ecnu nuxpomat-uoH BoccTaHaBiuBaercs 10 xpoma (1), To MossipHas KOHLEHTpaIHs
9KBHBaJeHTa Auxpomara kauus (o =10%; p = 1,07 r/min) paBHa
MOJTB/JI. (OKPYTJIUTH 10 COTHIX)

8. s Bzaumoneiictus ¢ 0,25 monb KoCryO7 TpeGyercs 2 H pactBop HBr o6semom
71 (OKPYTJIMTD J0 COTHIX)

3
9. Ecnu KOHIIEHTpAIMs HOHOB BOJIOPOIa B pacTBope 3,8%10™ MOJIB/J1, TO MOTCHITHAI
BOJIOPOJIHOTO 3JIEKTPOJa PABEH B (oKkpyrauTh 10 THICSYHBIX )

10. Ecniu moTeHIMan BoJIOPOIHOTO JIEKTpoia paBeH - 236 MB, To akTHBHOCTb HOHOB
BOJIOpPO/Ia B pacTBOpE paBHA MOJIB/JT (3amucaTh B CTAaHAAPTHOM

BUJIC)
Tema: «CTpoeHue 1 CBOHCTBAa KOMILJIEKCHBIX COeIMHEHUI)
Bapuant Ne 1
1. TlapamarHUTHBIN HU3KOCTIMHOBBIM BHYTPHOPOUTATIBHBIM

1) [Mn(NO,)s]*



2) [CoBre]*
3) [Fe(CO)4J**
4) [VC16]*
2. YcTaHOBUTH COOTBETCTBUE MCXKIY Ha3BaHUCM U (I)OpMYJIOfI KOMILIEKCHON COJIN
1: Ko[PtC1,]

2: [PtC13(NH3)3]Br

3: [CoF3(H20)3]

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

A: terpaxnoporutatuHat (1) kanus

b: 6pomun TpraMmmMuHTpUHHETpOXIOpOILTaTUHEI (1V)

B: TpuakBatpudTopokobansT

I': rexkcanutpokoOanstat (1) rekcaammunko6ansta (11 [1: quxnoporerpaaMMUHHHUKES
E: rexcanmanodeppat(Il) kanus

3. YCTaHOBHUTH COOTBETCTBUE MEX1Y (POPMYIIOH COeTMHEHNUS U KOOPAMHALMOHHBIM YHCIOM
1: [FeFx]*? A: 6

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

4. Ecmu pacteop comepxut 0,05 Mo/ Ko[Ag(CN)s] u 0,05 moms KCN, K, = 1*10°%, To
KOHIIEHTPAIUs HOHOB cepedpa B MOJIb/1T

5. Ecnum ans KoMIUIEKCHOTO MOHA SHEprus paciiervienus pasHa 167,2 k/[x/Moinb, To OH
HOTJIOUIAET CBET C JIMHOW BOJIHBI B HM

6. Ecmm npu mnelicTBuM pacTBOpa CEpHOM KUCIOTHI BeCh Oapuii U3 pacTBOpa
Ba(CN),*Cu(CNS), ocaxxnaercst B Buze cyibdara 0apus, TO KOOPIUHAIIMOHHAS
¢bopmyna comu

Bapuant Ne 2
1. TlapamarHuUTHBINA BEICOKOCITMHOBBIN BHYTPUOPOUTAIIbHBIN
[VClel™  2) [Fe(CO)l*
[NiClj*  4) [Pd(NHy)e]”"

2. YCTaHOBHUTH COOTBETCTBHME MEXKIY Ha3BaHHEM U (DOPMYJIOi KOMILUIEKCHOM COJTH 1:
Ks[Fe(CN)g] A: rexcarmanodeppar(l11) kamus

2: [Ni(NH3)4]Cl, b: xnmopun terpaammunnukess(11)



3: K2[S|F6]
4: [Ni(CO)J]

B: rexcadropocunukar (IV) xanus
I': TerpakapOOHUITHUKEIH

J: muxnopoTeTpaaMMUHHUKENS

E: rexcarmmanodeppat(ll) xanus

3. YcTaHOBUTH COOTBETCTBUE MEXKIY POPMYJIION COEAMHEHNS U KOOPAUHALIMOHHBIM YHCIIOM

[Ni(C0)x]°
[Co(CN)x]*¥
[Fe(CO)x]°

A4

b:6

B:5
I:7
H:3

4. Ecmu pacteop cogepxut 0,02 mons/nm Cd(NO3); 1 1 Mons NHs, K, = 2,75%107, to

KOHICHTpAalHd HOHOB KaaAMUs B MOJIB/JT

5. Ecnu makcuMyM MOTJIOUIEHHS] BUAUMOTO CBETA JIJIsl KOMILIEKCAa COOTBETCTBYET JJTMHE
BoTHBI 400 HM, TO PHEPTHs pacuierieHus B K[ /MoIb

6. Ecnm nns ocaxxnenus xiopa u3 pactsopa Ha 1 moub PtCl,*3NH3 (KUp; = 6) Tpedyercs 1
MOJIb HUTpaTa cepedpa, To KOOpAWHAIMOHHAs (hopmyia

CO€IUHEHUS

I(pumepuu OUEHKU omeema cmy()enma npu 6blNOIHEHUU MeCmoeblx 3a0anuii

Ouenka

TpeGoBaHus K 3HAHUAM

OTIIMYHO

OneHka «OTJIMYHO» BBICTABISAETCS CTYIEHTY, €CJIM OH INIYOOKO U
IPOYHO  OCBOWJI  MPOrpaMMHBIA  MaTepuasl,  HCYEPIBIBAIOLIE,
MOCJIE10BATEIbHO, YETKO U JIOTHUECKU CTPOMHO €ro M3JaraeT, yMeeT
TECHO YBSI3bIBaTb TEOPHIO C MPAKTUKOM, CBOOOIHO CHpaBIseTCA C
3a7layaMH, BONPOCAMM M JAPYTUMHU BUJAMU TPUMEHEHHs 3HaHUH,
IIpUYEM HE 3aTPYIHSETCS C OTBETOM IIPH BUJOM3MEHEHUM 3aJlaHuUM,
IIPaBHJIBHO OOOCHOBBIBAET MPUHSITOE PELICHUE.

XOpOIIO

Onenka «xOponio» BBICTABIIAECTCA CTYAEHTY, €CIIH OH TBEPAO 3HACT
Marepuasn, I'paMOTHO M IO CYIIECTBY H3JIaraeT €ro, He JMAOIyCKas
CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIPOC, IPABHIBHO
IIPUMEHSAET TEOPETUYECKUE IIOJIOKEHUS IPU PELICHUU NPAKTUYECKUX
BOIIPOCOB M 33]1a4, BJIaJIe€T HEOOXOAUMBIMU HABBIKAMU U ITPHUEMaMH UX
BBIIIOJIHCHYSL.

YZIOBJIETBOPUTEIBHO

OreHKa «yJIOBJIETBOPUTEIBHO» BBICTABISIETCA CTYACHTY, €CJIM OH
MMEeT 3HaHMUsS TOJIKO OCHOBHOTO XapaKTepa, HO HE YCBOWUJ €ro
neTajaei, JIOMyCKaeT HETOYHOCTH, HEJOCTATOYHO  IPaBUIIbHBIC
(GOpMyNUPOBKH, HApYyIIEHUS JIOTUYECKOW IOCIEeN0BATEIbHOCTH B
W3JI0KEHUU MPOTPAMMHOI0 MaTepHuaia, UCIIBITHIBACT 3aTPYAHEHUS TIPU
000CHOBaHUHU OTBETA.

HCYAOBJICTBOPUTCIBHO

OueHka «HEeYyJOBJIETBOPUTEIBHOY» BBICTABIISIETCS CTYICHTY, KOTOPBIN
HE 3HAeT 3HAYUTEIHHON YacTH MPOrPaMMHOTO Martepuasa, JOIMyCKaeT
CYILIECTBEHHBIE OIMOKHU, MMEET 3aTPyJHEHUSI TIPU OTBETE HAa BOMPOCHI
Hu 000CHOBaHUHU OTBETOB. Kak MPaBUIIO, OIICHKA
«HEYJOBJIETBOPUTEIBLHO)» CTAaBUTCS CTYAEHTaM, KOTOpble HE MOTYT




NPOJOJKUTh  OOyyeHHe 0e3  JOMOJHUTEIbHBIX  3aHATUH 10
COOTBETCTBYIOLIEN JUCLIUIUIMHE.

wmn

10.

11.
12.

13.

14.

15.

16.

17.
18.

Hepettenb 60NPOCOB K IK3AMEH)Y

OcHoBuble nonoxenuss AMY. Arom. Monekyna. Xumuueckuil snement. llpoctsie u
cloXHble BemecTtBa. OTHOCHUTENbHAas aTOMHAsk Macca, OTHOCHUTENIbHAsl MOJIEKYJspHas
Macca. Moub.Hucno ABoraapo. MonsipHas macca.

OCHOBHBIE CTEXUOMETPUUYECKNE 3aKOHBI.

OCHOBHBIE THUIIBI XUMUYECKUX PEAKLIUH.

Krnaccel HeopraHndeckux BeleCTB:OKCH/IbI, KUCIOThI, OCHOBaHUsA, conu. X gusndeckue
U XUMUYECKHE CBOMCTBA, CIOCOOBI MOTYYECHHUS.

Crtpoenue aroma. Mogenb Pesepdopna, ero nHemocratku. Teopus bopa. KsantoBas
TEOpHsI CTPOEHUS aTOMa.

KsantoBbie uncna. [Ipuauun Iaynu. IIpasuno I'ynaa. IIpuHnun HanMeHbIIe SHEPTUN.
[IpaBuna KneukoBckoro.

[lepponuueckuil  3aKOH MW IIEpUOAMYECKAs CUCTEMa XHMHMUYECKUX  DJIEMEHTOB
.M. Menneneesa. Ilpunuun mnoctpoenus. ['pynmbl U nepuojsl. 3aKOHOMEPHOCTH
U3MEHEHHUs CBOMCTB aTOMOB, IIPOCTBIX BEUIECTB M COEAMHEHHUI, 00pa30BaHHBIX
XUMHUYECKMMH JJIEMEHTAMH, B IIpPEeAesax IUIABHBIX IMOATPYNI M IEPUOJIOB CHCTEMBI
AN .Menneneesa. [leppoIUYHOCTD CBOMCTB aTOMOB .

Xumuueckasi CBsi3b. M300pakeHne XuMmudeckoil cBsi3u. KoBaneHTHas (rmossipHas,
HerossgpHast). Mexanu3Mbel 00pa30BaHUS KOBaJIEHTHOH cBs3H. CBOWCTBA KOBAJIEHTHOM
cBs3u. [ mOpuanzanus opoburaneid. JIumnosns, 1JIMHA JUTIOJNS, TUTIOJIBHBIA MOMEHT.

Meton BaneHTHBIX cBsA3eil. OcHOBHBIE NON0KeHUs Metona BC.

Mertox MOJIEKYJSpHBIX oOpOuWTaneil. MarHuTtHple CcBOWCTBa BemecTB.  JIuHeitHas
koMOuHanus atoMHbIx opoutaneit (JIKAO). Ces3siBaromiue u paspoixistone MO
HonHnas cBs3b.

Bonoponnas cBs3b. MeXMOIEKYJIApHAas U BHYTPUMOJIEKYJISIpPHAs BOJOPOJHBIE CBS3H.
MexMoeKyIapHOe B3auMOJeHCTBHE: 1) DIIEKTPOCTATUYECKOE — OPHUEHTAIMOHHOE
(IMMONb-AUNONBbHOE), WHAYKIMOHHOE M JHUCIEPCHOHHOE; 2) JOHOPHO-AaKIENTOPHOE.
VYpaBnenue Ban-nep-Baanbca. 3HaueHne BOJOPOIHBIX CBSI3EH.

Mertannuueckass  cBA3b. (CXOACTBO U pasiaudue C KOBQJICHTHOHW  CBS3BIO.
HeHacplieHHOCTh M HEHANPABIEHHOCTh METAJIINYECKOM CBS3H.

Xumunyeckass KuHeTHKa. CKOpOCTb XMMHMUYeCKMX peakuuid. Cuctema. I'omoreHHble u
rereporeHHbie cuctembl. Daza. CKOPOCTh TOMOT€HHOM M T€TE€POTr€HHOM PEaAKITUH.
@axkTopsl, BIHAKOLIME Ha CKOPOCTh XMMHMUYECKHMX pEaKIUil. 3aBUCUMOCTb OT
KOHIIeHTpanuu. OCHOBHOM 3aKOH XUMHUYECKONH KUHETUKH.

BnusiHue Ha CKOpPOCTh XMMHYECKUX peakimii TemmepaTypsl. [lpaBuno Bant-T'odda.
AKTHBHBIE MOJIEKYJbl. ODHEpPrusi aKTHBAalUU. 3aBUCUMOCTb SHEPIMM AKTUBALMU OT
NPUPOABI PEarupyroIluX BEUIECTB. DHEPreTUYeCKHid Oaphep, MepexoqHOe COCTOSHHE.
VYpaBHeHue AppeHuyca, Kak Oojiee TOYHO OIUCHIBAIOIIEE 3aBUCHUMOCTH CKOPOCTH
XUMUYECKOU PEAKLUH OT TEMIIEPATYPBI.

3aBUCUMOCTb CKOPOCTH XUMUYECKHUX PEAKUU OT MPUPOJIbI PEArNPYIOIIET0 BEUIECTBA.
[lonsatne o karanuse M karammsatopax. Karanutudeckume peakuuu. ['OMOreHHBId U
FEeTEPOreHHbIM KaTanu3. MeXaHu3M JEeMCTBUSL KaTalu3aTOpoB. AKTUBHBIE II€HTPBI
karanuzaTopoB. Karanutuueckue sapl. [Ipomotopsl. M301paTenbHOCTh KaTalIn3aTopoB.




19.

20.

21.

22.

23.

24,
25.

26.

27.

28.
29.

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

37.
38.

39.

Tepmoaunamuka. TepmoguHamuueckass cucrema. daza. I'ereporeHHass u roMoreHHas
cuctembl. KommnoneHTsl cuctembl. DOyHKIMM W HapaMeTpbl COCTOSHUS. BHyTpeHHss
SHEPrusl.

[lepoe Havaso (3aKOH) TEepMOAWHAMUKH. OHTanblua. CTaHIAPTHOE COCTOSHUE
BenlecTBa. CTaHapTHAs SHTAJIBIINS PEAKLUH.

Tepmoxnmust. Tepmoxumuueckoe ypaBHeHHe. 3akoH JlaByaspe-Jlammaca. OcHOBHOM
3aKOH TEPMOXUMMH - 3aKOH ['ecca. Kpyrosble npouecchl (LIUKIIbI).

OHTpomnusi Kak (YHKUIUS COCTOSHUS CHCTEMBbl. TepMOAMHAMHMYEcKas BepOSTHOCTH
coctostHust cucrembl W. CrangaptHas »HTpornusa. Bropoe Hauyano (3aKOH)
TEPMOJUHAMUKHU.

[loctynar Ilnanka (TpeTse Hauanao TEPMOAMHAMUKH). MI3MEHEHHE PHTPONMHM BELIECTBA C
YBEJIIMYEHUEM TEMIIEPATYPBI.

Oneprus ['m06ca. Csazannas sHeprust. HampaBineHHOCTP XUMHUECKOTO MTpOIecca.
O6patumble W HeoOpaTHMbIe peakiud. XuMHYecKoe paBHoBecue. Ilpuamun Jle
[Iatense. CMelIEeHNE XUMUYECKOTO PaBHOBECHSI.

PactBopel. Knaccudukarus pacTBOpoB IO arperaTHoMy cocTosiHUIO. HachimeHHsbie,
HEHACBILIEHHBIE U NTEPECHILIEHHBIE PACTBOPHI.

Konuentpanus pactBopoB. KoHlleHTpupoBaHHbIE U pa3baBieHHbIe pacTBOPbl. CrOCOOHI
BBIPAXKEHMsI KOHLIEHTPALIUHU PaCTBOPOB.

DAEKTPOIUTHI U HERNEKTPOINThl. CHIIbHBIE, ClTa0ble U CPEAHEN CHUIIbI AJICKTPOJIUTHI.
OnextponauTnueckas auccounanusi. OCHOBHBIE MOJIOKEHUSI TEOPUU AIIEKTPOIUTUUECKOM
qucconnanuu. MexaHn3m qucconnanuu. KuciioTsl, OCHOBaHMs U COJIM C TOYKH 3PEHUS
TOA. Crenenp pguccounanuu. KoHCTaHTa aHMCCOLMALINY. 3akoH pa30aBieHUs
OcTBaybaA.

DnexTpoauThyeckas auccouuanus Boasl. loHHoe npousBeneHue Bojbl. BonopoaHslil u
TUIPOKCUIIBHBIN MOKa3aTenu. pH pacTBopoB coieil.

[IpousBenenue pactBopuMocTH. Peakiiu HoHHOro oOMeHa.

I'mnponus coneit. Tunel ruaponnsa. Peakuus cpenbl. CTeneHb 1 KOHCTaHTa FHAPOJIN3A.
Wneanvubie pactBopsl. KomnuratuBHbeie cBoiicTBa pacTBopoB. Ocmoc. OcmoTHyeckoe
nasienue. 3akoH Paynsa. Cnencrsus u3 3akoHa Payss.
OxucanTEeNbHO-BOCCTAaHOBUTENbHBIE  peakiuu. Teopuss OBP. Knaccudukarms
OBP.Oxucnurenn u BocctaHoBUTENIU. MeToabl cocTaBieHus: ypaBHeHuii OBP.
DneKTponu3. DIEKTPOIN3 PACIUIaBOB, BOAHBIX pacTBOpoB. [lonstue o ['3. CocTaBnenue
I'S. OAC anementa. Cranpaprras O/]C anemeHra.

OnexTpoaHble noTeHuuanbl. CTaHIapTHBIE 3JIEKTPOJHBIE MOTEHIHUANbl. 3aBHUCUMOCTb
JJIEKTPOAHOIO TOTEHIMala OT KOHIEHTpalUil BEIECTB M TeMIepaTypbl ( ypaBHEHHUE
Hepucra). DnexTpoXxuMudeckuil psJi Hanps>KeHU METasuIoB.

KonuyecTBeHHast XxapakTepUCTHKA IPOLIECCOB AIEKTposn3a (3akoH Papazes).
Hucnepcubie cucrtembl. JlucnepcHast ¢aza u aucrnepcuoHHas cpena. CycneH3uu U
smynbeud. Kommouansle pactBopbl. Oddexkr Tunpanit. Koarymsuusa. 3HaueHue
KOJUIOM/IHBIX PaCTBOPOB.

KommnekcHele coequnenus. Koopaunanuonnas teopusi Bepuepa. OCHOBHBIE THIIBI K.C.
Homenknarypa k. ¢. [IpakTuueckoe NIpuMEHEHHE K. C.

Ilpumeput IK3aMEeHAYUOHHBIX OUEM OB
UHI'YIICKUM I OCYI[APCTBEHHLII71 YHUBEPCUTET
IK3aMeHAMOHHBIN Omiaer Ne 1

ITo xypcy «U30paHHBbIE IJIaBbl HEOPrAHUYECKOH XUMH I




IJIsl_CTYAEHTOB 3 Kypca CHenMaJbHOCTH «XHMMHSD)

Bonpockl.1. OCHOBHBIE CTEXMOMETPUUECKHE 3aKOHBI. THUIIBI XUMUYECKUX pEaKLU.
2. Tloctynat Ilnanka (TpeThbe Hayajo TEPMOIWHAMHKH). V3MeHeHHE SHTPOIHH

BC€mICCTBa C

YBCINYCHUCM
HanpaBneHHocn, XUMHYECKOTIO IMpoI1ecca.

TeMIIepaTypbl. DJHEPTUs

I'm66ca. CBszanHass >HeEPrus.

3. Hanummre ypaBHEHUS 3JEKTPOJIUTHUECKON TUCCOLMALMU CIIEAYIOIIMX BEILECTB:

a) cynbdara kanus; 0) opTodocHOpHON KUCTOTHI;

Oapusi; 1) TUAPOKCUIA HATPHUSL.

buiier paccMOTpeH M yTBEpP:KIECH HA 3acelaHUH Kadeapsbl

3aB. kadeapoii, mpodeccop

B) xyopuna xene3a (l1l); r) murpara

A.M.CanamosB

UHT'YHICKHA TOCYJAPCTBEHHBIN YHUBEPCUTET

IK3aMeHAIHOHHBIN Onier Ne 2

ITo xypcy «H30paHHbIE I1aBbl HEOPraHNYECKOW XMMHUN)

Bonpocsl. 1.

IUIS1_CTYAEHTOB 3 Kypca CHelnMaJbHOCTH «XHMHUS)

OcHoBHble non0xkeHUss AMY. CoBpeMeHHbIE ONpeIesICHUs] MOHATUI

atoM u Mojekyna. [Ipocteie u cioxsble BemiecTBa. OTHOCUTENbHAs aTOMHas Macca,
OTHOCHTEJIbHAS MOJIEKyJIsIpHas Macca. Moinb. Yucno Asoragpo. MosnsipHas Macca.
2. DHTponHs Kak (PYHKIUSI COCTOSIHUSI CUCTEMBI. TepMoarmHaMuYecKass BEpOSTHOCTh
cocrosHus cucrembl W. CtangapTHast sHTponus. Bropoe Hadano (3akoH) TEpMOJIMHAMUKH.
3. OcHOBHBIE THIIBI XUMUYECKUX peakuuid. [IpuBectn npuMepsl K01 U3 HUX.

buaer PACCMOTPEH ! YTBEPKACH HA 3aCCJaHUU Ka(l)e)lpbl

3aB. xadenpoii, mpodeccop

A.M.CanamoB

Kpumepuu OUEHKU omeema HA IK3aMeHne

4-GanbHas mIKana Iloka3aTenu Kpurepun
(ypoBeHb
OCBOGHHUS)
OTtnnyHO 1. IlonHota wu3noxenus | CTynieHTOM JaH MOJHBIA, B JIOIMYECKON
(MOBBIIITEHHKII TEOPETUYECKOTO MIOCJIEIOBATENILHOCTA  Pa3BEPHYTHIH  OTBET
YPOBCHB) MaTepuaa; Ha  TIOCTaBJI€HHBIH  BONPOC, TAE€ OH
. IlomHoTa U | IPOJEMOHCTPUPOBAJI 3HAHMUS IpeaMeTa B
IIPaBUIILHOCTh MIOJIHOM 00beMe Yy4yeOHOH MpOrpaMMBbl,
pelieHus JOCTaTOYHO r1y00KO OCMBICJIUBAET
MIPAKTUYECKOTO TUCIUIUINHY, CaMOCTOSITENBHO, u
3a/1aHus; HCYEPIIBIBAIOLIE OTBEUAET Ha
. [IpaBUIbHOCTh W/WJM | JOTOJHUTEIbHBIE  BOMPOCHI,  MPUBOJIUT

apryMEeHTHPOBAaHHOCT

COOCTBEHHBIC IMPUMCEPHBI 110 HpO6JICMaTI/IKe




Xopo1o
(6a3oBbIi
YPOBEHB)

Y 10BIIETBOPUTEIDL
HO
(oporoBbIit
YPOBEHB)

Heynosnersopure
JIBHO
(YpoBeHb He
chopmMupoBaH)

b W3JI0KCHUS
(mocnenoBaTebHOCTh
JEeHCTBUI);

4. CaMOCTOSITENIbHOCTD
OTBETA,

5. Kynbtypa peun;

6. uT.m.

IIOCTaBJIEHHOT'O BOIIpOCa, permit
MPEITIOKEHHBIC TIPAKTHUECKUEe 3adaHus Oe3
OIINOOK.

CryneHTOM JaH pa3BEpHYTHII OTBET Ha
MOCTaBJICHHBIA  BOMPOC, TAE€  CTYICHT
JIEMOHCTPHUPYET 3HAHMsI, MPUOOPETEHHBIE HA
JEKIMOHHBIX M CEMHUHAPCKHUX 3aHSATHSX, a
Tak)Xe TIOTy4eHHBIE TTOCPEACTBOM U3YyUEHUS
00s13aTeIBbHBIX yYEOHBIX MaTEPHAIOB TIO
KypCy, JaeT apryMEHTHPOBAHHBLIE OTBETHI,
MIPUBOJIUT TIPUMEPBI, B OTBETE MPUCYTCTBYET
CBOOOJHOE  BIJIAJICHHE  MOHOJOTHYECKOU
peublo, JJIOTHYHOCTh U TMOCIIEI0BATEILHOCTD
otBeTa. OIHAKO JIOMyCKaeTcs HETOYHOCTh B
OTBETE. Pemmn MPeJI0KEHHBIE
MNPaKTUYCCKUEC 3aJlaHuA C HC60HBHII/IMI/I
HETOYHOCTSIMH.

Cryaentom IaH OTBET,
CBUJICTEILCTBYIONTUH B OCHOBHOM O 3HAHHH
MPOLIECCOB HA3y4aeMoun JHUCLUIUIUHBI,
OTJIMYAIONIUNACS HEIOCTATOYHOW TITyOMHOM
U TIOJHOTOW PACKPBITUS TEMBbI, 3HAHUEM
OCHOBHBIX  BOIIPOCOB  TEOpUH,  C€Jabo
c(OPMUPOBAHHBIMH  HABBIKAMHU  aHaJIH3a
SIBJICHUH,  TPOIIECCOB,  HEIOCTATOYHBIM
yMEHUEM  JaBaTb  apryMEHTHUPOBAHHBIE
OTBETHI u MIPUBOJIUTH MIPUMEPBHI,
HEIOCTaTOYHO  CBOOOAHBIM  BJIAJICHHEM
MOHOJIOTHYECKON pPEeYbl0, JIOTUYHOCTBIO M

IIOCICA0BATCIIbHOCTBIO OTBETA.
HOHYCKaeTCH HECKOJIBKO oIn0OoK B
COJACPKaHNU OTBCTa n peICHUN

MNPAKTUICCKUX SaﬂaHHﬁ.

CryneHToM AaH OTBET, KOTOPBIA COAEPKUT

pan CEPBE3HBIX HETOYHOCTEH,
OOHapYXHMBAIOIIMA HE3HAHUE IPOIECCOB
n3y4yaeMoi MpeIMETHOM obacty,

OTJIMYAIOIIUNCSA HErNIyOOKUM pPAaCKPBITUEM
TEMbI, HE3HAaHHMEM OCHOBHBIX BOIIPOCOB
TEOpUH, HEC(HOPMUPOBAHHBIMH HAaBBIKAMHU
aHajau3a sBICHUH, IPOLECCOB, HEYMEHUEM
JaBaTh  apryMEHTHpPOBAaHHbIE  OTBETHI,
ciabbIM  BJIQZIGHHEM  MOHOJOTMUYECKOU
peybro,  OTCYICTBUEM  JIOTUYHOCTH U
[IOCJIEI0BATEIBHOCTH. Br1Bo b1
MIOBEPXHOCTHBI. PerieHne mpakTHUECKHX
3alaHuil HE BBINOJHEHO. T.e CTylEeHT He
CIOCOOEH OTBETHTh Ha BOIPOCHI Ja)xe MpHU
JOTIOJIHUTENIBHBIX ~ HABOJASAIIMX  BOIpPOCAaX
IIPENogaBaTelIs.




9. YUYEBHO-METOJUYECKOE U HH®OPMALIMOHHOE OBECIIEYEHHE
JTUCHUTINHBI

9.1.YuyeOHas JuTepaTypa

a) OCHOBHAaA:

1. Heoprannueckas xumusi: B 3 1./ITox pen. 1O. 1. TperpsikoBa . T. 1: ®u3uko-xuMu4IecKue

OCHOBBI HEOPTaHMYECKOW XUMUH: YUEeOHHK JUIs CTyH. BhIcHl. yuel. 3aBenenuit/M. E. Tamm, 1O.

. Tpetbsakos; - M.: M3narenbckuii eHTp «Akagemusi», 2004. — 240 c.

2.

© N o O

Heoprannueckas xumusi: B 3 1./Ilox pen. 0. JI. TpetbsikoBa . T. 2: Xumus
HETIEPEXO/IHBIX DJIEMEHTOB: YUeOHUK JUIsl CTY/. BhICII. y4eO. 3aBeneHuii/A. A. JIpo3os.,
B. I1. 3nomanos, I'. H. Mazo, ®. M. CnupunonoB. — M.: U3parenbckuit HEHTp
«Axagemus», 2004. — 368 c.

Heoprannueckas xumus: B 3 1./Ilox pen. 0. JI. TperwbsikoBa . T. 3: XuMus mepexoHbIX
snemeHToB. KH. 1: YueOnuk my1s ctyn. Beicil. yue0. 3aBeaeHuit/A. A. [Ipo3nos, B. I1.
3nomanos, I'. H. Mazo, ®. M. Coupunonos. — M.: U3natenbckuil HEHTP «AKaIeMUs»,
2007.-352 c.

Heopranunueckas xumusi: B 3 1./Tlox pen. 0. 1. Tpetbsikopa . T. 3: Xumus nepexoaHbIx
anemeHToB. KH. 2: YueOHuk 1151 cTy. BeIcH. yue0. 3aBeaeHuit/A. A. [Ipo3nos, B. I1.
3nomanos, I'. H. Ma3zo, ®. M. Coupunonos. — M.: U3natenbckuil HEHTP «AKaIeMHs»,
2007. —400 c.

VYrait S1.A. O6mas u Heoprannyeckas xumus. — M.:BIII, 2000. — 527 c.

[paitep 1., Otkunc I1. Heoprannueckas xumus. B 2-x 1. M.:Mup, 2004,T.1. 679 c.
Mpaiisep 1., Otkunc [1. Heoprannyeckas xumus. B 2-x . M.:Mup, 2004,T.2. . 486 c.
JlecuukoBuu A.U., Kpacunkuii B.A. M30paHHble I71aBbl HEOPTaHUYECKOH XUMHUU. — MH.:

BI'Y, 2006. 118 c.

0) JOMOJHHUTEJIbHAS:

1. Maptemnenko JIL.W., Couusin  B.M. Mertoauueckue  acmekTsl  Kypca

Heoprannueckou xumuu. M.:MI'VY, 1983. 185 c.

2. Mapteiaerko JI.W., Criuubia B.M. M30panHble raBbl HEOPTaHHMUYECKOW XMMHH.

M..MI'Y, Brm.1. 1986. 287 c.

3. Maprteienko JI.W., Cnuupin B.W. V30paHHble r1aBpl HEOPraHUYECKOW XUMUHU.

M..MI'Y, Bem.2. 1988. 256 c.



4. JInpun P.A., Monouko B.A., Kynpsamosa 3.A. HomeHkatypa HeopraHM4eckux
BemectB. M.:Komnocc, 2006. 95 c.

5. Xptou JIx. Heoprannueckast xumusi. CTpoeHH€e BELECTBA U peaKLIMOHHAS
crocoonocts. M.: Xumus, 1987. 696 c.

6. Kpacnos K.C. Monekynel u xumuueckas cBa3b. M.: Beicas mxosna. 1977. 280 c.

7. OO6mas u Heopranmwdeckas xumusa. B 2-x 1. [log. Pexn. Bopobrea A.D. M.:
Axanemkunra, 2004. T.1. 371 c.

8. OOmas u Heopranmueckas xumua. B 2-x 1. Ilox. Pen. BopobbeBa A.®. M.:
Axanemkuura, 2004. T.2. 544 c.

9. Xumuda. OcHoBHbIE TOHATHSL U TepMuHBL. [lon pen. 3akreitma A.FO. M.: Xumus,

2000. 544c.

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/ntml
ChemSoft 2004

NogakrowhE

9.3. IlporpammHuoe odecnieueHne

YHuBepcuter  00€cleYeH  HEOOXOIUMBIM  KOMIUICKTOM  JIMIIEH3MOHHOTO W CBOOOJHO
pacnpoCTpaHseMOro MPOrpaMMHOTO 00ECTICUEHH S, B TOM YHCIIe OTEYECTBEHHOTO IPOU3BOICTRA.

Kam[mﬁ 06yqa}0m1/117lc;1 B TCYCHUEC BCCro ICpuoaa O6y‘ICHI/I$I obecrieucH UHAUBUAYAJTIbHBIM
HCOTrpaHNUYCHHBIM JOCTYIIOM K BHCKTpOHHOﬁ I/IH(i)OpMaI_II/IOHHO -O6pa3OBaTCHBHOI?I Cp€aAc YHUBCPCUTETA U3
Mo00H TOYKH, B KOTOpOﬁ HMECTCA OOCTyll K I/IH(I)OpMaI_II/IOHHO-TGHCKOMMYHHKBHHOHHOﬁ CCTH
<(I/IHTepH€T)) KaK Ha TCPppUTOPHUHN YHUBCPCUTETA, TaK U BHE €C.

YHuBepcUTET OO0ECTeueH CIEeIyIONMM KOMIDIEKTOM JIMIIEH3UOHHOTO IPOTPaMMHOTO

o0ecrieueHusl.
1. JluuensmoHHOE MporpaMMHOE obecrieueHne, ucrnonbzyemoe B Marl'y

1.1.Microsoft Windows 7

1.2.Microsoft Office 2007

1.3.Ilporpammusiii kommekc MMUC “Busyanbsnast Ctynus TectupoBanus’

1.4. AutuBupyctoe I10 Eset Nod32

1.5.CnpaBouno-nipaBoBasi cucrema “Koncynbrant”

1.6.CipaBouno-npaBoBasi cuctema “I"apant”

Hap;my C TpaAULIUOHHBIMU HU3JAHUSAMU CTYACHTBI W COTPYAHUKH HMCKT BO3MOXKHOCTb
I10JIB30BAaTHCA DJICKTPOHHBIMU ITOJIHOTEKCTOBBIMU bazamu JAHHBIX


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

Tabnauua 9.1.

HasBanmne pecypca Ccebuika/gocryn
OnexkrtponHas Oubnmoreka ommaiin  «Emgumoe oxmo k| http://window.edu.ru
00pa3oBaTeIbHBIM pecypcam
«O6pazoBarensHbIN pecypc Poccum» http://school-collection.edu.ru
denepanbHblii  00pa3oBaTeNbHBIA  mOpTAN:  yupexnaeHus, | http://www.edu.ru —

nporpaMmsl, ctaaaapTel, BY3b1, Tecter EI'D, THA

denmepanbHblii  HeHTp — MHbOpPMAIMOHHO-00pasoBarensHbIX | http://fcior.edu.ru -
pecypcoB (PIIMOP)
9BC "KOHCVYJIbLTAHT  CTYAEHTA". Onextponnas | http://polpred.com/news

OuOIMOTEKA TEXHHYECKOTO By3a

M3narenscTBO «Jlauby. DIEeKTPOHHO-OMOIMOTEUHAS CHCTEMA

http://www.studentlibrary.ru -

Pycckas BupTyansHas OnOnmnorexa

http://rvb.ru —

M3narenscTBO «JlaHby. DIEKTPOHHO-OMOIMOTEYHAS CHCTEMA

http://e.lanbook.com -

ExenenensHuk Hayku 1 o6pazoBanus Ora Poccnn « Akamemusny

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

Hayunas snextponHas 6ubnmoreka «e-Library»

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

OnekTpoHHO-O0ubnoTeuHas cuctema IPRbooks

http://www.iprbookshop.ru -

3J'ICKTpOHHO -CIIpaBOYHas1 CUCTEMAa  OOKYMCHTOB B C(i)epe

oOpazoBanus «MapOpMEIO»

http://www.informio.ru

HNudopmanmonHo-npaBoBas cucteMa « KoHCyIIbTaHT-TLTIOC)

CereBast Bepcus, JOCTyIHa CO BCEX
KOMITHIOTEPOB B KOPIIOPATHUBHOW CETH
Narly

HNudopmanmoHHo-TIpaBoBas cucrema «I apanT

CereBasi BepcHs, JOCTyITHA CO BCEX
KOMITHIOTEPOB B KOPIIOPATUBHOUW CETH
Nuarl'y

DnekTpoHHO-OnbMoTeyHas cuctema «HOpaidr»

https://www.biblio-online.ru

10. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

MaTepl/IaﬂbHO-TeXHl/l'{eCKaﬂ 0a3za YHUBEPCUTETA IIO3BOJIACT oOecreunBaTh KadyeCTBEHHOE

MIPOBEJICHUE TEOPETUYECKUX U TAOOPATOPHBIX 3aHATHUH.

[TepedeHb HEOOXOIUMBIX TEXHHUYECKHX CPEICTB 00yUCHNS, UCIIONB3yEMBIX B Y4EOHOM MpoIliecce

JJI1 OCBOCHUSA JUCIUILIMHBI ((I/I36paHHBIC T'JIaBbI HeOpFaHH‘leCKOfI XUMHUHN»:

L KOMIIBIOTCPHOC U MYHBTHMCﬂHﬁHOC O60pyI[OBaHI/I€;

L4 BHUACO- U ayAUOBU3YAJIbHBIC CPEACTBA o6yquH$[ " ap.

TpeboBaHuss K ayIWTOPUHM Ui JIEKIMOHHBIX M MPAKTHMYECKUX 3aHATHI: OeclIyMHas CBeTJast

ayuTopus Ha 25 MOCAJT0YHBIX MECT C UHTEPAKTUBHOMN TOCKOH.

J71s TOTHOIIEHHOT'O OCYIIIECTBICHHS YyIeOHOTO Mpoliecca M0 JUCIUATUTHHE UMETOTCS !

Jlexkuu, npe3eHTanumn
KoHTpobpHEIE TECTHI.

Ta0aumel.
BapuanTsl 3aiaHuii 17151 KOHTPOJIBHBIX padoT.

arwdPE

CHucok BOIIPOCOB IS TPOBEICHUS COOSCEIOBAHMSI U KOJUIOKBUYMOB.



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/

6. BapwaHTHI 3agaHMI 711 CAMOCTOSATEIBHON PAOOTHI.

11. METOJIMYECKHE YKA3AHUS TSI OBYYAIOIIXCS ITO OCBOEHUIO
TUCHUTLINHBI

JucuuruinHa «/30paHHble I1aBbl HEOPraHUYECKONH XUMUM» HaIlpaBieHa Ha (GOpMHpOBaHHE
komnerenmnumii: YK-1,ITK-4.

[IpomexyTouHas aTTecTalys NPEANONAaracT K3aMeH.

[Ipuctynas Kk W3y4yeHUIO TUCLUIUIMHBI, HEOOXOAMMO B MEPBYIO OY€pEab O3HAKOMMTHCS C
conep>kanueM padoueid mporpammel qucturinHel (PITT).

Jlexuuu UMEIOT 1eJbI0 JaTh CUCTEMAaTU3MPOBAHHbBIE OCHOBBI HAYYHBIX 3HAHUIA.

[Tpu n3yyeHun u npopaboTKe TEOPETUUECKOT0 MaTepHuaa Jijisi 0akaiaaBpoB HEOOXOIUMO:

- MOBTOPUTH 3aKOHCIIEKTHMPOBAHHBIA Ha JIEKIIMOHHOM 3aHATUU MaTepuaj U JONOJHHUTH €ro C
Y4ETOM PEKOMEHI0BAHHOM 110 TAHHOM TE€ME JINTEpaTyphl;

- NPU CAMOCTOSITEIbHOM H3YyYEHHHM TEOPETUYECKOM TEeMbl cJenaTh KOHCHEKT, HCIONb3ys
pexomenaoBanusle B PIIJ[ nuTepaTypHble MCTOYHMKH M pecypchl HH(POPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOM ceTh « HTepHET»

- IPY OJTOTOBKE K MPOMEKYTOUHOM aTTECTAllMU MO MOAYJIO UCIOIB30BaTh MaTepuaibl (GoHIa
OLICHOYHBIX CPENICTB.

[lpakTuyeckre 3aHATUS TPOBOAATCS C LENbIO YIUIYOJICHHS U 3aKperieHHs 3HaHUM,
MOJyYEHHBIX Ha JIEKUMSAX M B IPOIECCE CAMOCTOSTEIbHOM padOThl HajJ HOPMATUBHBIMHU
JOKYMEHTaMH, y4eOHOH 1 HaAyYHOI TUTEepaTypOil.

IIpu noaroToBKE K MPaKTUYECKOMY 3aHATHIO HEOOXOJUMO:

- U3Y4UTb, IOBTOPUTH TEOPETUUECKUI MaTepHUall 110 3aJaHHOI TEME;
- IIPY BBIIIOJIHEHUY JIOMAIIHUX PACYCTHBIX 3alaHNUM, U3y4UTh, [IOBTOPUTH TUIIOBBIC 3aJaHMUS,
BBITIOJIHSAEMBIE B Ay IUTOPUH.

Pexomenaanum no paéore ¢ Hay4YHoOIli U y4eOHOI JuTEpPaTypOii

PaGora ¢ yueOHOI 1 HAy4IHOI TUTEPATYPOIl SIBJISIETCS TIaBHOK (DOPMOIT CaMOCTOSATETHHON
paboTbl U HeoOXOoAMMa IpPU IOATOTOBKE K YCTHOMY OIIPOCY Ha CEMUHApCKUX 3aHATUAX, K
MOJTyJBHBIM KOHTPOJBHBIM paboTam, onpocy, 3auery. OHa BKIIOYaeT MpopaboTKy JEKIIMOHHOTO
Marepuaja — H3y4eHHE PEKOMEHIOBAHHBIX MCTOYHHMKOB U JIMTEPATYPhI 110 TEMATUKE JICKIIHM.
KoHcmekT nexkuuu A0mKeH coaepkaTh pedepaTUBHYIO 3alHCh OCHOBHBIX BOMPOCOB JICKIIHH,
IIPEUIOKEHHBIX TpernojaBareiaeM cXeM (IIpU HMX JAEMOHCTpalMH), OCHOBHBIX HCTOYHHUKOB M
JUTEpaATyphl O TEMaM, BBIBOABI 10 KakJ10My BoIpocy. KOHCIEKT 0JIKEH OBbITh BBIIOJIHEH B
OTAeNbHON TeTpaau mo mpeamery. OH JOMDKEH ObIThb aKKypaTHBIM, XOpOILIO YHUTaeMbIM, HE
COJIEpKATh HE OTHOCSIIYIOCS K TeMe HH(OPMAIIHIO UIH PHCYHKH.

KoHCneKTel HaydHOM JTUTEPATYPBI IIPU CAMOCTOSITEILHOW MTOATOTOBKE K 3aHATHM JTOJIKHBI
OBITh BBIIIOJHEHBI TAK)KE AKKypaTHO, COJAEP’KaTh OTBETHl HAa Ka)/blil MOCTABJICHHBIH B TEMeE
BOIPOC, MMETh CCBUIKY Ha HCTOYHUK HH(OpManuu ¢ oO0s3aTeNbHBIM YKa3aHUEM aBTOpa,
Ha3BaHMs M TOAa M3JaHMS MCHOJIb3yeMOH Hay4dyHOW JnuTeparypbl. KoHCIEKT MOXeT ObITh
OTIOPHBIM (COJEPKaTh JIMIIb OCHOBHBIE KJIIOUEBbIE MO3UIMH), HO TIPU 3TOM MO3BOJISIOLINM /1aTh
MIOJIHBIM OTBET IO BOIIPOCY, MOKET ObITh MOAPOOHBIM. OOBEM KOHCIIEKTa OINpPEAEISETCS CaMUM
oOyuaronumcs.

B npouiecce paboTsl ¢ yueOHON U HAyYHOU JIUTEpaTypoi 00ydaroIIUNCs MOKET:

- JlenaTh 3alUCH 10 XOJAY YTEHHs B BHUJAE IMPOCTOr0 WIM pa3BEepHYTOro IjaHa (CO31aBaTh
IepeueHb OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJIATH TE3UCHl (LUTUPOBAHME HambOoOee BaXXKHBIX MECT CTaTbM WJIM MOHOrpaduu,
KOPOTKOE M3JI0KEHNE OCHOBHBIX MBICIIEN aBTOPA);

- TOTOBUThH aHHOTALIMHU (KpaTKoe 0000IIeHNE OCHOBHBIX BOIIPOCOB PaOOTHI);

- CO371aBaTh KOHCIEKTHI (pa3BEPHYTHIE TE3UCHI).



Pabouas mporpamma mucnuininHbl «/30paHHBIE TJaBBl HEOPTaHWYECKON XWMHUHM» COCTaBIIEHA B
coorBerctBuu ¢ TpeboBanmsimu DPI'OC BO mo cnemmameHocTrn  04.03.01. «Xwumust (ypoBeHb
OakanaBpmara)», YTBEPKICHHOTO TMpHKa3oM MuHHCTEpCTBa o00pa3oBaHUsS u Hayku Poccuiickoif
Oenepanuu ot 17 urons 2017 . Ne 671

IIporpammy cocraBui:

npodeccop Kadeapsl XUMHUH CanamoB A.M.

Pabouas nporpamma yTBepskAeHa Ha 3acegaHnn Kabegpbl XMMUK

MpoTokon 3acegaHma Ne 8 oT « 22 » anpens 2026 r.

Pabouasa nporpamma oaobpeHa y4ebHO-MeToAMYECKMM COBETOM

XMMUKO-6nonormyeckoro _dakynbrera

MpoTokon 3acegaHma Ne 6 oT « 28 » anpena 2026 r.




CBeleHus 0 mepeyTBep:KIeHNU MPOrPaMMbI Ha OUepeTHON YUeOHBIH o1 U perucTpanuu

U3MEHEeHM i
YueOHbIH Pemenne xadhenps BHeceHHbIe U3MEHEHUs ITonmnuce 3aB.
roj (Ne mpoTtokorna, kadenpoit

JaTa)




