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1. HEJIX OCBOEHUA JUCHUIIJINHBI

I_Ie.]'lﬂMI/I OCBOCHHUSA NUCHHUILIIMHDBI «TeopeanecKHe OCHOBBI Heopraﬂnqeacoifl XUMHUHN»

ABJAIOTCH:

HN3YUCHUC CTYACHTAMU OCHOBHBIX MOHSATUU U 3aKOHOB XHUMHU,

OCBOCHHEC OCHOBHOI'O Marcpuajla IO CTPOCHHUIO aTOMOB,

XUMHUYECKOH CBSI3U U

3aKOHOMCPHOCTSM, CBA3AaHHBIM C MCPUOJANYCCKUM 3aKOHOM U HCpHOL[PI‘-IGCKOfI CHCTEMOM

snemenToB 1. . Menpneneena.

HN3YUYCHHUC OCHOB XUMHUYECKOU TCPMOANHAMHUKN U KHHCTUKU XUMHUUYCCKHUX ITPOLIECCOB.

NOJy4YeHUEe TIyOOKHMX 3HAHHHA IO TEOPUH PACTBOPOB U TEOPHU IIEKTPOXMMUUYECKHUX

IMpoIcCCoB.

CDOpMI/IpyeMBIe JUCHUIUIMHON 3HAHUS U YMCHUS T'OTOBAT BBIITYCKHHKaA JaHHOM 06p330BaTeHBHOﬁ

MIPOTPaMMBI K BBIITOJIHEHHUIO CIICAYIONINX 0000MEHHBIX TPYIOBBIX (QYHKITHH (TPYAOBBIX (DYHKIINN):

Tabnuya
1.1.
Koa m O0001meHHBIE TPYA0BbIE PYHKIIUM TpynoBblie pyHKIUM
HANMEHOBAH
e Kon HaumeHnoBanue Ypose HanMeHoBaHHe Kox |YpoBen
npogdeccuoH Hb b(noyp
ATLHOIO KBaJIH OBCHb)
(puxa
CTaHaaprTa u KB}
KA
01.001 IMena- Ilenarornueckas aesi- 5-6 | Ilemarornueckas B/03.6 6
ror (megaro-| R TEIBHOCTh MO MPOEKTHU- JIeSITEILHOCTD 110

rmyeckKas

ACATECJIBbHOCT
b B
AOIIKOJIb-

HOM,HAYAJIb-
HOM 00111eM,

OCHOBHOM
oo0mem,

cpeaHem 00-
mem oopa3so-

BaHMH) (BOC-

POBAHHMIO U peaTH3aluu
OCHOBHBIX 00111€00pa-
30BaTEIbHBIX IIPOrPaMM

peanu3anuu mporpaMmm
OCHOBHOTI'O M CPEJTHETO
o0mrero oOpa3oBaHuUs




NUTaTE]b,

YUHUTEb)

26.003 VYnpasnenue ctaausimMu [TpoekTupoBanue 0cob0
«Cneunanuc pabot no CIIOXKHBIX U3ACIUN U3

T 1O MIPOEKTUPOBAHUIO HAHOCTPYKTYPHUPOBAHH

NPOEKTH- U3JICIAIA U3 HAHOCTPYK- BIX KOMIIO3UIIHOHHBIX

POBaHUIO TYpUPOBAHHBIX MaTepHaJIoB

u3Aeui u3 KOMIO3UIIMOHHBIX

HAHOCTPYKT MaTepHajoB C/03.7
YPUPOBaHH

bIX

KOMIO3UILIHO

HHBIX

MaTepu-

aJI0B»

40.011 [IpoBenenune HayyHo- [TpoBenenue marentHeix| B/01.6
«Crienuasue HCCIEeN0BATEIbCKUX U HCCIIEIOBAHUN U

T Mo Hay OTIBITHO- onpejeIeHne

HO-HCCAEN0- KOHCTPYKTOPCKHX XapaKTEPUCTHK

BaTeJIbCKUM

U ONBITHO- pa3paboToK mpu MPOAYKIHUH (YCIIYT)

KOHCTPYKTO HCCIIE0BAHUHT [TpoBenenune padboT Mo B/02.6
PCKHM  pa3- CaMOCTOSITENTLHBIX TEM 00paboTKe U aHaTu3y
pabdoTkam» Hay4YHO-TEXHUYECKOHN

uHpOpMaLIUU U




pe3yIbTaTOB
HUCCIENOBaHUN

PykoBozcTBO rpymmoii B/06.6
pabOTHUKOB MPHU
UCCIICIOBaHUU
CaMOCTOSITEIIbHBIX TEM

A KoHTposb kauecTBa KonTpons kauecTBa A/01.6
26.013 XUMHYECKON 1 OnoTex- 6 CBIPBSI U MAaTEpPUAJIOB B
«Crenuaaucr HOJIOTUYECKON TMPOTYKIIHH OpraHu3aIuu 10
110 KOHTPOJII0 Ha BCEX dTarax Mpou3- MIPOU3BOJICTBY
Ka4ecTBa OMo- BOJICTBEHHOT'O TIpoIiecca ouomnpenapaToB JIs
TEXHOJIOru4ec pacTeHHEBOICTBA

KOr0 MPou3-
BOJICTBA Mpe-
MapaToB JJisi
pacTeHnBeoI-
CTBa»




2.MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII BO

Hucuummna «Teopernueckue OCHOBBI HEOPraHMYECKOW XUMHUU» OTHOcUTcA K bioky 1, k

yacTd, (opMUpPYEeMOI ydacTHUKaMH 00pa3oBaTeIbHBIX OTHOLIEHH; n3ydaercs B 9, 10 cemectpax.

Tab6auuna 2.1.

Cesa3b aucuuiuinebl «TeopeTuyeckue 0CHOBHI HEOPTaHUYECKOH XUMUM» €
NnpeaecTBYOMUMEI JUCHUNIMHAMYA H CPOKH UX U3YUYEHHUS

Kon JvcuuninHel, NpeaecTBYOUUe TUCIUIINHE Cemectp
JMCIATUTAHBI «TeopeTndeckre OCHOBBI HEOPTAHUYECKON XUMHUI
b1.0.10 Maremaruka 1,2
b1.0.11 ®dusuka 1,2
b1.B.08 OJeMeHTapHBIl Kypc XUMUU 1
b1.0.06 Heopranuueckas xumus 2,3
b1.0.07 Oprannyeckast XMUMus 6,7
b1.0.08 duznueckas XuMusI 6,7
b1.B.11 KBantoBas xumus 4
B1.0.19 CrpoeHue BelrecTBa 6

B pe3yabTare 0CBOCHUSI AMCHMILINHBI 00y4aIOIIMIACH JOJIKeH:

3HATh:
o [TpuHIMIBl KTaccUpUKALMY U HOMEHKIIATYPY HEOpPraHUYECKHX COeAMHEHHI;
o OcHOBHBIE TUIIBI XUMUYECKUX CBS3EH;
o OCHOBBI COBPEMEHHOI TEOPUU CTPOCHUSI aTOMa;
o TeopHto KOMIUIEKCHBIX COEIMHEHUM;
o OCHOBBI PHEPTETUKU ¥ KUHETUKH XUMHUYECKHUX MPOIECCOB;
o Teoputo pacTBOPOB HEAIEKTPOIUTOB U AJIEKTPOIUTOB;
° OCHOBBI 3JIEKTPOJTUTHUECKHX TIPOIECCOB;
yMeTb:
J Haxomuth CBSI3b MEXIy CTPOCHMEM BEIIeCTBA U €ro  XMMHYECKUMU
BO3MOXKHOCTSIMU;
J Pemate mro0Oble XMMUYECKHE 33Ja4yH, OMHUPAsCh HAa TEOPETHUECKUI Marepua
OCHOB XMMHH;
o [IpoBoauth mpocreiiime pacyéTbl MO  OKHUCIUTENIbHO-BOCCTAHOBUTEIHHBIM

pCakuusaM, SHEPIrCTUICCKUM U KUHCTUUICCKHUM ITpoLeCcCaM, TCOPHUU paCTBOPOB;



. PaGotats B maGopatopuu C HCHOJB30BaHUEM MPOCTEUIIETO JaOOPATOPHOTO
000pyI0BaHNS;

o CocCTaBISITh XUMHYECKUE pcaknuuu JHOGBIX XUMHYCCKHUX NPOUCCCOB 1 BLIIIOJIHATDH
Ha UX OCHOBE HEOOXOMMBIE PaCUCTHI.

BJIAJEeTh:
° MeToauKo# mpoBeIeHUSI XUMUYECKOT0 SIKCTIEPUMEHTA B JIA0OPATOPHBIX YCIOBUSX;
° YMeHueM MpaBUIBLHOTO OOBSCHEHUSI PE3YIbTAaTOB SKCIEPUMEHTA, €CIH JIake
pe3yJbTaT OTPULIATEIIbHBII;
° MeronamMu Oka3aHUsI MNEPBOM MOMOIIM INPU HECYACTHBIX CIydasgX B XUMHUUYECKOM
nabopaTopuu.

3. KOMIIETEHIUH OBYYAIOIIEI'OCA, @OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMUSA JUCIIUITJIMHBI

Hpouecc HU3YUCHUS MOUCHUIUIMHBI HAIPABJICH Ha (I)OpMI/IpOBaHI/Ie OJIEMCHTOB CJICAYIOLINX

koMmrereHuuii B coorBerctBuu ¢ ®I'OC BO u OIIOII BO no naHHOMY HanpaBJIEHUIO TOATOTOBKHU:

Tabnuuya 3.1.
Kon HaumeHoBaHue HNuaukarop B pe3yabTarte ocBOeHMst
KOMIIETEHI] KOMIIEeTeHIIUH JOCTHIKEHH S TUCHUTIMHBI 00YYaI0IHIiCH
101 KOMIIETEeHIIUH JOJIZKEH:
Yuueepcanvnvie Komnemenyuu u UHOUKAMOPBL UX OOCHIUICCHUA
YK-6 Crnocoben onpenensats 1 | YK-6.1 OuenuBaeT | 3HATH: cBOU JINYHOCTHEIE

peann30BbIBaTh  NPHO- | CBOM PECYpCbl U HX | OCOOEHHOCTH U PECYPCHI
PHUTETHI COOCTBEHHOH | mpezienbl (JIMYHOCTHBIC, | YMeTh:  aJIeKBaTHO OILICHHBATh
JIESTEIbHOCTH M CIIOCO- | CUTyaTHBHBIE, BpPEMEH- | CBOM CrocoOHOCTH u
Obl ee  COBEpILICHCT- | HBIE), ONTHMAIBbHO HX | BOSMOXKHOCTH B  COOTBETCTBUH
BOBaHMS Ha  OCHOBE | MCIIOJIB3YET JUIS YCHENI- | KOHKPETHOM CUTYyalluu

CaMOOIICHKH M 00pa3o- | HOro BBINNOJIHEHUST 110- | Biamers: HaBBLIKAMU

BaHUS B TEYCHHE BCEH | PyYCHHOTO 3aJaHUS CaMOJUAarHOCTHKH

JKU3HU JIMYHOCTHBIX KOMMYHUKATHBHBIX
CHOCOOHOCTEH B JIEIIOBOM

B3aUMOJICUCTBUHU




YK-6.2 Omnpenenser | 3HaThb: CHOCOOBI CaMOCOBEPILECH-

NpUOPUTETHl  Tpodec- | CTBOBaHUS CBOCH IESTENbHOCTH C

CHOHAJILHOTO pOCTa W | yYETOM  CBOMX  JIMYHOCTHBIX,

CIOCOOBI  COBEPILNEHCT- | JENOBBIX, KOMMYHUKATHBHBIX

BOBaHUS COOCTBEHHOH | KayecTs.

JIeSITeIIbHOCTH YMeTh: onpenenits NpUOPHUTETHI
JUYHOCTHOTO 71
npogecCHOHAIBLHOTO POCTa.
Buaaners: npuemamu 1enenonara-
HUSI © IUIAHUPOBAHWS  CBOEH
npogecCHOHAIBHON AeATETLHOCTH

YK-6.3 BeictpauBaer | 3HaTh: BO3MOXHBIC BapHAHTHI

THOKYIO npodeccuo- | peleHns THITHIHBIX 3a1ad.

HAJILHYI0 TPAacKTOpPHIO, | YMeTh: HCIOJIB30BaTh HHCTPY-

UCTIONB3YSl MHCTPYMEH- | MEHTBI HENPEepBIBHOTO CcaM000-

Thl HEMPEPHIBHOTO 00- | pa3oBaHUsl.

pasoBaHUs, C YYETOM
HaAKOIIJICHHOI'O OIIbITa
npohecCHoHaTbHON

NEeATeIbHOCTH W JIWHa-
MHWYHO MH3MCHAIOIINXCA
TpeOOBaHUIA PHIHKA TPY-
it}

Biagers: MeTOQMKAaMH CcaMoOpas-
BUTHSI U CaMO0Opa30BaHus

Ilpogheccuonanvuvie (IIK) komnemenyuu u unouxkam

opbl UX 00CMUICCHUSA

MK-3

Crnioco0eH OKa3bIBaTh
HH()OPMAITHOHHYIO
TOJICPIKKY CTICIHAIIHC-
TaM, OCYIIECTBIIAOIINM
HAY4YHO-KOHCTPYKTOPC-
Kre pabOoThl U TEXHOJIO-
TUYCCKHUEC UCIIbITaAHUA

IIK-3.1. Baageer HaBbI-
KaMH TIONCcKa He00X0-
JUMOU HH(pOPMALIUY B
po(heCCHOHAIBHBIX
0a3ax maHHBIX (B T.4.,
MaTEHTHBIX )

MK-3.2. CocraBnsier
0030p JIUTEpaTypHBIX
HCTOYHUKOB IO 33J[aH-
HOU TeMe, opopMIIsieT
OTYETHI O BHIOJIHEHHOM
paboTe 110 3a/1aHHOM

dhopme

3HATB: METO/IbI BEJICHUS KOHCTPYK-
TOPCKHX pa0OT M TEXHOIOTUIECKUX
HUCIIBITAaHHUI

YMeTh: 0ka3bIBaTh HH(POPMAIIMOH-
HYIO MOJICPIKKY CIICIIUATINCTaM,
OCYIIECTBIISIONINM HAyYHO-KOH-
CTPYKTOPCKUE pabOThI U TEXHOJIO-
THYECKHE UCTILITAHMUS

Baan e T b : 3HAHUAMU 110 BUAAM
KOHCTPYKTOPCKUX PabOT U TEXHO-
JIOTUYECKHX UCIIBITAHUN B BBIOPaH-
Hol obnactu npodeccum.

4. OFBEM JINCIIATIVHBI ¥ BUJbI YYEBHOM PABOTHI

Tab6auna 4.1.
O0beM JMCHUIJIMHBI M BU/IbI Y4eOHOMH padoThl
Buj yueoHoii padoThl Bcero yacoB | 9 cemectp | 10 cemectp
OO6m1ast TpyA0€MKOCTh TUCITUTUIMHBI 324 180 144
AyIHUTOpHBIE 3aHATHS 198 128 70
Jlexmun 72 44 28
ITpakTHyeckue 3aHsATHUS 126 84 42
CamocrositenbHas pabora ctynentoB (CPC) 99 52 47
KoHnTposnb 27 - 27




5. COJEP)KAHUE JUCHUIIJINHBI, CTPYKTYPUPOBAHHOE 10 TEMAM
(PA3JIEJIAM) C YKABAHUEM OTBEJEHHOI'O HA HUX KOJTUYECTBA

AKAJIEMUYECKHUX WJIN ACTPOHOMHNYECKHX YACOB U BUI0B YUEBHBIX
3AHSTUI

5.1. CTpyKTypa AUCHUNITHHBI

Tao6auua 5.1.

OO01as TpyI0eMKOCTh JUCIUTUIMHBI COCTABISACT 9 3a4eTHBIX eauHuIl, 324 daca

NeNe CeM. Bunnl
n/n Paznen Y4e6Hoii padoThl dopma TeKylero KOHTpPoJisi
AUCHHUILIHHBI ycneBaeMoCTH
Jlek- IIpakr. | CPC
117071
padoTbI
1. Beenenue. 9 6 10 10
OCHOBHBIC TIOHATHUS U TecT HAa XMM. HOMEHKJIATYPY
3aKOHBI XUMUH.
2. Crpoenue atoma 9 10 20 10 TecToBbIe 3a1aHUS
3. XuMmuyeckasi CBs3b 9 10 20 12 KonTponbnas padora Nel
4, [lepuon. 3akoH U 9 10 20 10
Komnnokeuym Nel
MepUo. CUCTEMA
5. Crpoenue 9 8 14 10
KOMIUICKCHBIX TecToBbie 3amaHus
COEMHEHUI
Hroro 3a 9-ii cemecTp 44 84 52
6. Hauana xumugeckoi 10 6 10 10
TectoBble 3a1aHus
TEPMOTUHAMUKH
7. Kunernka n 10 6 10 12
MEXaHHU3M
Konrponbnas padora Ne2
XUMHYECKON peaKinu
8. PacTtBOpHI 10 8 12 13 TecToBbIe 3a1aHUS
9. 10 8 10 12 TecroBrle 3anaHus
DIIEKTPOXUMHUYECKUE

CBOIICTBa PaCTBOPOB

Kontponbnas padota Ne3

Komnoksuym Ne 2




Hroro 3a 10-ii cemecTp 28 42 47

HUroro 3a roa 72 126 99

5.2. Copep:xanue qucuumiinHbl « TeopeTuyeckue 0CHOBbI HEOPTAHNYECKO XUMMI)

1. BBenenue

XUMHUA KaK CUCTeMa 3HAaHUM O BEHIECTBaX M HX IMPEBpAlICHUSAX. Teopuss U SKCIEPUMEHT B
XUMHUHM. PasnuyHble ypOBHU XUMH4YecKoW teopuu. HMHopmarnmonHsie cuctembl. Cucrema
MIPUOPUTETOB B Pa3BUTUU XUMHH. OCHOBHBIE MPOOJIEMBI COBPEMEHHOM HEOPTraHWYECKOW XHMHH.
Pycckass HOMeHKiaTypa HEOPraHMYECKMX COEIMHEHMM (KUCIOpOJA, OKHCEN, THIPOOKHUCH, BOJA,
1IeNI0Yb, MEPEKUCh BOAOPOJA, CEPHOKHUCIBIN, XJIOPUCTHIM U T.A.). MeXIyHapoaHas HOMEHKIJIATypa.
XUMHS 1 DKOJIOTHS.

OCHOBHbIE IOHATHUSL U 3aKOHBI XUMHUHU. ATOMHAsl €MHULIA MAacChl. ATOMHAsi U MOJIEKYJIsIpHAst
Maccel. Mous. MonbHas Macca. BanentHocts. CTelleHb OKHCIICHUS. DKBUBaJICHT. MoJlbHas Macca
SKBHUBajeHTa. OmnpeneseHusi XMMUYECKOTO SKBHUBAJICHTA 3JEMEHTA, KUCIOTHI, THAPOKCHUIA, COJIH,
okcuna.  OKHCIHUTENbHO-BOCCTAHOBUTENIBHBIC  SKBUBAJEHTHI. 3aKOH  CTEXUOMETPUHU.  3aKOH
SKBHUBAJICHTOB.

CriocoObl BbIpayKE€HUSI KOHIIEHTPALMH PacTBOPOB.

2. Ctpoenue aTtoma. PazBuTue npejacrapjieHuii o crpoennu aroma. Kanroso-

MEXaHn4YeCKasa MOJd€JIb.

AToM — Kak cioxHas cuctema. CinoxHas cTpykrypa sapa. [Ipotonsl u HeWTpoHBI. [IpoToHHO-
HEUTpOHHAs TEOPUsl CTPOEHUS SAApa.

JIBOMCTBEHHAss mpupoAa 3JIEKTpoHa. Macca M 3apsj DJIEKTPOHOB. BoJIHOBBIE CBOMCTBA
anekTpoHoB. CooTHolleHne HeonpeaeneHHocTH [eitzenOepra. Ilonstue opOutanu. BonHoBas
¢yHknus u BonHoBoe ypaBHeHue Illpenunrepa. PanuanbHas M opOMTaibHas COCTaBIISIOLINE
BOJIHOBOHM (DYHKIIMH.

KBanToBble umcia. CTpyKTypa 3JEKTPOHHBIX 00ojo4ek. KBaHTOBbIE ypOBHM, KBaHTOBBIE
OJypoOBHH, S-, P-, d-, f- aromubie opOutamu. IIpaBuiao KieukoBckoro. PeanbHble pacroyioKeHUs
YPOBHEW U IOJYPOBHEN B aTOME.

OcHOBHbIE NPUHIUIIBI pacTIpeeeHUs JIEKTPOHOB B aTOMe: MPUHLUI HaUMEHbIIEH HEPIUH,
npuHuun [aynu u npasuino I'ynna.

N300paxeHune 3JeKTPOHHOM CTPYKTYpbI aTOMa MPU MOMOIIH 3IEKTPOHHBIX GOPMYI U
KBAHTOBBIX SYEEK. DHEPreTUUECKUE AMarpaMMbl MHOTO3JIEKTPOHHBIX aTOMOB.

3. XumMH4YecKas CBA3b

[TonsTHe XuMHUYeCKOU cBsi3u. KpuBble N3MEHEHHS YHEPTUH MpU 00pazoBaHuu cBsi3u. [Ipupona
XUMHYECKOW CBs3U. KoIMYeCTBEHHBbIE XApaKTEPUCTHUKWA CBA3W. [um CBI3U. BaneHTHble ©
MEKMOJIEKYJISIPHBIE CBS3H.

KoBanientnast cBsi3b. J[Ba mMeTo/a OOBSICHEHUS! KOBAJIEHTHOW CBsI3U. OCHOBHBIE TIOJIOKCHUS
meTona BaneHTHBIX cBszel (BC). IlomspHocTh cBsizu. HemonspHble W TONSPHBIE MOJICKYJIBI.
JIMnonbHBIA MOMEHT U XapaKTEPUCTUKU CTENEHH MOJIIPHOCTU CBS3HU. THMbBI ruOpuan3aluii aTOMHBIX
opOuTanei, HampaBIEHHOCTh XUMUYECKOU CBSI3U, T€OMETpUYECKasi KOH(UTypaIusi MOJIeKYl. G- U T-
cBsi3u. OIMHAPHBIE, IBOMHBIE U TPOMHBIEC CBA3U. HEeHACHIIaeMOCTh CBSI3U. DHEPIUsl CBI3H.

OcHOBHBIE TIONIOKEHUS METOJa MOJICKYIsIpHbIX opourtaneit (MMO). Cas3siBaromue,
Pa3phIXJIAIONIME W HECBS3BIBAIOLINE MOJICKYJSIpHbIE OpOUTANM; G- U T- MOJEKYJsSpHble OpOUTasu.
CxeMbI MOJIEKYJISIPHBIX OpOHMTaNiell BYXaTOMHBIX TOMOSIICPHBIX, T€TEPOSIICPHBIX U MHOTOATOMHBIX
Mosekya. [Topsaok cBs3u. MarauTHble cBoiicTBa MoJiekyil. CpaBHenue metoaoB BC 1 MMO.

Wonnast cBsa3p. Kpurepuit o0pazoBaHMs HOHHOM cBA3M. HeHachIaeMoCTh — CBSA3H.
Kpucrannndeckoe cocTosiHE MOHHBIX COeTMHEHUH. HeHanpaBiIeHHOCTh CBSI3U. DHEPIrUsl CBA3H.




MesxmoltekyIsipable CBsA3U. BoopoaHas CBs3b.
4, Iepuoauyeckuii 3aKoH U nepuoanUYeckas cucrema iemenron /.. MenaesieeBa

ITouckn OCHOBBI KiacCU(UKAUMK XUMHUYECKHUX DJIEMEHTOB 10 OTKPHITHS MEPHOJHYECKOTO
3aKOHa.

Tpu srtama paboter J[.M. MenaeneeBa B 00NacTH CHUCTEMAaTHKH XUMHUYECKHX 3JIEMEHTOB.
@opMynupoBKa nepHoanyYeckoro 3akoHa. (Co3naHue MEepUOAMYECKOM CHCTEMbl HJIEMEHTOB.
Jlormueckuie BbIBO/IBI U3 IEPUOANUECKOTO 3aKOHA U IEPUOIUUYECKON CUCTEMBI 3JIEMEHTOB.

CoBpemenHas  (OpMyNnHpOBKa MEpUOAMYECKOr0 3akoHa. CTpyKTypa  COBPEMEHHOMN
IIEPUOJIUYECKON CHUCTEMBI 3JIEMEHTOB. KOpOTKONEpHOIHBIN U  JAJIMHHOIEPUOAHBIA BAapUAHTHI
nepuoauyeckoit cucremsl. llepumon. I'pynma. Jlenenue rpynnbl Ha NOArpynnbl. Tunudeckue
AJIEMEHTBI, IIOJIHbIE aHAJIOTH.

S-, p-, d-, f- anemenTsl. BHYTpeHHSsA ¥ BTOpHYHAS TIEPHOAUIHOCTb.

3aKOHOMEPHOCTH HM3MEHEHMsI OCHOBHBIX XapaKTEPUCTUK aTOMOB IO NEPUOAAM M IpYIMIaM.
Panuycel aTOMOB M MOHOB, SHEPIUsl MOHU3ALMH, CPOJACTBO K 3JIEKTPOHY, AJIEKTPOOTPULATEIBHOCTD:
U3MEHEHUs OTHX XapaKTEepUCTUK [0 T[epuojaM M TrpynnamM. 3aKOHOMEPHOCTH HW3MEHEHUs
BAJICHTHOCTH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB 3JIEMEHTOB M CBOWCTB OJHOTHUITHBIX
COCIMHEHU.

BasieHTHBIE 3JEKTPOHBI M MHOr0OOpa3We BaJEHTHBIX COCTOSHHUI atomoB S-, p-, d-, f-
AJIEMEHTOB.

o. CTpoeHue KOMILJIEKCHBIX COeIUHEHUH

Koopaunanyonnas Tteopusi BepHepa kak nmepBas yJadHas IONBITKA TEOPETHYECKOIO
00BsicHeHus: cTpoeHust KoMmIuieKcHbIX coequHeHni (KC). OcHOBHBbIE MOJIOKEHUS KOOPAMHALMOHHON
TEOPHUH: LIEHTPAJIbHBIA aTOM W JIMTAH/bI, BHEIIHSAS U BHYTPEHHSAA cdepa, KOOPIUHALMOHHOE YUCIIO,
A7Ip0O KOMIUIEKCa, €ro 3apsij, IJlaBHas U NOOOYHAasl BAJIECHTHOCTH

IIpupona xummueckoit cBsizu B KC. CoueraHue 3I€KTPOCTATHYECKOIO M KOBAJIEHTHOTO
B3aMMOJIEHCTBUS LIEHTPAIbHOTO aToMa (WM MOHA) ¢ Jurangamu. [ToHsTHEe 0 KUCIOTaX U OCHOBAHUAX
JIsronca.

Poas KC B mpupone (pepmentsi, xjaopodusui, TeMOTIOOMH, KOMIUIEKCHBIE COEIUHEHUS
MHUKpOZJIEMEHTOB B IIUTAaHUU pAcCTeHMH, JiekapcTBa U sabl). Mcmons3zoBanne KC B TexHOonoruw,
CEJIbCKOM XO034HCTBE U MeIulLMHE (pa3/eleHHe M OYMCTKAa CMecel HEOpraHMYecKUX COeIWHEnH,
6opp0a ¢ XJIOPO30M pacTeHUil, MPOTHBOOIYXOJEBOE JAEHCTBHE KOMIUIEKCOB IUIATUHBI M JIPYTUX
anemeHToB). Jleryune KC 1 ux posib B HEOpraHMUECKOM CHUHTE3€ (TOHKHUE IJIEHKU, T€TEPOCTPYKTYPBHI).

6. Hauana xumu4eckoil TepMOAMHAMUKH

XHMMHMYECKHE TIPOLIECCHl HA MHMKPO - M MakpOypOBHAX. BakHeWlne NpHU3HAKM XMMHYECKHX
npeBpaiieHui. [IoHATHE 0 XUMUUECKUX MPEeBpAIIEHUs] B HEOOBIYHBIX YCIOBUAX: MIa3MOXUMHUS, 3BYKO-
Y MEXaHOXWMHSI, KPHOXUMUS, JIa3epHask XUMHUS.

OCHOBHbBIE TIOHATUS XUMHYECKON TEPMOAMHAMUKHU: CHCTEMa, IMapaMeTpbl COCTOAHUs, paboTa,
SHEPTHs, TEIJIOTA.

BHyTpeHHss sHeprus, U ee U3MEHeHHe Npu XUMHUYECKUX U (a30BbIX NpeBpaieHusx. Ilepsoe
HAYyajJo0 TEPMOAMHAMUKH. OHTaJbIHUs o00pa3oBaHUS XHMMHUYECKUX coenuHeHud. CraHmapTHOe
cocrosgHue. CTaHOapTHBIE SHTANBINUU O0O0pa3zoBaHMs. TemsoBble 3((EKTHl XUMHUYECKHX pPEaKLUi.
TepmoxnMuueckre pacueTbl, OCHOBaHHble Ha 3akoHe [I'ecca. TepMoxumMuueckne IUKIIBL.
TennmoemkocTb. TemmeparypHas 3aBHCHUMOCTh TEINIOEMKOCTH M SHTaJbIMU. YpaBHeHHe Kupxroda.
DHEPrusi XUMUYECKOMN CBSI3H.

Bropoii 3akoH TEpMOAMHAMMKHU. OHTPOINHA. 3aBUCUMOCTb JHTPONMHM OT TEMIIEPATYpBH.
CranpaptHas sHTpomnus. V3MeHeHue 3HTponuu MmpH (a30BbIX MEPEX0/aX U XUMUYECKUX DPEaKIHSIX.
Oneprust ['n66ca n sueprust ['enpmromnsia. Kputepuii caMonpon3BoIbHOTO MPOTEKAHUS MPOLECCOB.
XVMMHYECKUH NOTEHLHUAN, 3aBUCMMOCTbh XMMHYECKOIO IOTEHIHMAjJa OT KOHLEHTPALWHW, AABJICHUSA
peareHToB. Y CI0BUE XMMUYECKOT0 paBHOBecHs. M30TepMa XMMUYECKON pEeaKIUu.

KoHcTaHTa XMMHUYECKOro paBHOBECHsl Kak Mepa IJyOMHBI IPOTEKAHUS IPOLECCOB.
Hcrnonbs3oBaHne 3HaYCHUN CTAHIAPTHOM SHTAJIBIIMM M DHTPOIMU JJI pacyeTa KOHCTAHT PAaBHOBECHS



XUMHUYECKHUX peakuuii. PakTopsl, BIUAIOMME HAa BEIUYMHY KOHCTaHTBI paBHOBECHsS. TepMoaMHAMH-
4YeCKHil BBIBOJ 3aKOHA JeHCTBYOMUX Macc. Casur xumudeckoro pasHoBecus. [Ipunnun Jle Hlatense.
7. KnHeTHKA M MEXaHU3M XUMHUYECKUX peaKIuid

CKOpOCTh XMMHUYECKOM peaklnM, €€ 3aBUCUMOCTb OT MPHUPOJbl U KOHLEHTpAIMU PEearcHTOB,
temriepatypbl. [lopsaok M MonekymsipHOcTh peakuuu. KoHCTaHTa CKOpPOCTH, €€ 3aBUCUMOCTh OT
TeMIEpaTypbl. YpaBHeHHE AppeHuyca. OHEprusi akTUBAaLUUU (JIEHCTBUTENIbHAA M KaxXylascs).
[TonsiTe 0 TeOpUM AaKTUBHBIX COYJApEHUU, aKTUBUPOBAHHOM KOMIUIEKCE B TEOPUU AOCOIIOTHBIX
CKOpOCTEl peakuuu. MexaHu3M M KHHETHMKA peaKkUuidi B FOMOT€HHBIX M T€TEPOTr€HHBIX CUCTEMaX.
Lenupie (H.H.CemenoB) wu xkonebarensubie (b.Il.bemoycoB, A.M.JKaGoTuHCKHil) peakiuu.
['omMoreHHsbIit ¥ reTeporeHHbI Kartanu3. Ayrokaranu3. KuHeTrnueckuil BbIBOJ 3aKOHA JEHCTBYIOLINUX
Macc. DopmasibHasE KUHETHKA, KUHETUYECKHUE YPaBHEHHUs M1 OJHOCTOpOHHUX peakumid [ u 11
MopsI/IKa.

Nurubutopsl n uHrubupoBanue. OCoOCHHOCTH KHWHETUKH Ta30(a3HbIX, XKUIKO(DA3ZHBIX H
TBepAO0(a3HbIX peakuuii. MexaHN3Mbl peakuii C y4yacTUEM OPIaHUYECKUX COEAUHEHUN.

Xumuyeckoe paBHoBecue. OOpaTtumbie W HeoOpaTuMble XUMUYeckue peakuuu. CocTosHue
paBHOBECHs] Y TPHUHIUMI  MHKPOCKOMHMYECKOW oOpatumoctu peakiuu. Kunetmuyeckuidk u
TEPMOJIMHAMUYECKUI MTOAXObI K OMMCAHUIO XUMUUYECKOTO PAaBHOBECHSL.

KoHcTanTa XHMMHYECKOTO paBHOBECHSI U pazIUYHbIE CHOCOObI ee BbIpakeHus. CBs3b
KOHCTaHTbl XMMHUYECKOI'O PaBHOBECHSI CO CTaHIApTHBIM M3MeHeHHeM 3Hepruu ['mbodca. CmerieHue
XUMUYECKOI0 paBHOBeCHUs Npu u3MeHeHuu ycnoBuid. [Ipunnun Jle Hlatense.

BnusHue cpeapl Ha TpOTEKaHWE XUMHUYECKHX peakmuii. OcoOeHHOCTH Ta30(]a3HbIX,
KUAKOPA3HBIX, TBepAOGaA3HBIX peakuuil. Poiab SHTANIBNUWHOTO W SHTPONMUHHOrO (HaKTOPOB B
OIpe/Ie/IEHUH HalpaBJIeHUs Ipoliecca.

8. PacTBOpHBI

PactBopb! xuakue (BOJIHBIE W HEBOJHBIE), TBEpHble U razoo0pa3Hble. CrocoObl BBIPAKEHUS
KOHIIEHTPAllU pPacTBOPOB: MaccoBas JO0Js, MOJSIPHOCTb, HOPMaJbHOCTb, MOJISUIBHOCTb, MOJIIpHas
noiisi. BiusitHue Ha pacTBOPUMOCTb SHEPTUU CTPYKTYPhl KPUCTAIJIMYECKOTO BEIECTBA M 3HEPIUU
conpBaTanuu. PacTBOpHI HAaCHINIEHHBIC, HEHACHIIIEHHbIE W, KOHIIEHTPUPOBAHHBIE U pa30aBlICHHBIC.
3aBUCUMOCTh PaCTBOPUMOCTH OT TEMIIEpaTyphl. PacTBOpHI HealIbHbIE U pealIbHBIE.

PactBop kak ¢aza mepemenHoro coctaBa. [loHsiTue 0 (a30BbIX Auarpammax, KOMIOHEHTaX,
dazax, crenensx ceodobl. [IpaBuno a3 ['m66ca. dazoBbie nMarpaMMbl OJHOKOMIIOHEHTHBIX CHUCTEM
Ha MIpUMepe JuarpamMmbl COCTOSHUM BoJIbI. OCHOBHBIE THIIBI (DA30BBIX AMATPAMM JIBYXKOMITOHEHTHBIX
CUCTEM: CHUCTEMBl C HEOTPaHMUYEHHOM pPACTBOPUMOCTBIO, 3BTEKTHUECKHE CHCTEMBI, CHCTEMBI,
BKJIFOYAIOUIME KOHIPYIHTHO U MHTOHIPY?HTHO IUIABSIIHMECS XUMHUUECKUE COeANHEHUs. TpUaHTyIIsIIIus
CJIOXHBIX CHCTEM.

[ToHsATHE O KOJIOMAHBIX PACTBOPAX.

KonnuratuBHble CBOMCTBa PAacTBOPOB HE 3JEKTPOJIUTOB M 3IIEKTPOJIUTOB. JlaBineHue mnapa
OMHapHBIX pacTBOpOB. 3akoHbl Paynsa. Kpmockonus m 30yITHOCKONUS KaK METOIbI ONMpPEeNCHHS
MOJIIpHBIX Macc. OCMOC U OCMOTHYECKOE JIaBJIEHHE B HEOPTAaHUYECKUX U OMOJOTHYECKHX CHUCTeMaXx.
3akonsl Payns u Bant ['opda ans pacTBOpoB He 3JIEKTPOIMTOB U AIIEKTPOIUTOB. M30TOHMUECKUIt
KO3 UIIUEHT.

IIpouecc 3amep3aHus BOIbI M BOAHBIX pacTBOpoB. Kpuoruapar u kpuormapaTHas TOUKA.
BriBeTpuBaHue KpuCTAIIOTHAPATOB cosield. PacruibiBaHne 00€3BOKEHHBIX COJIEH BO BJIaKHOMN
atMocdepe.

Onextponutrueckas auccormanus (C.Appennyc). CunpHble U calbie 2IeKTpoauThl. CTeneHb
M KOHCTaHTa Juccouuanuu. PakTophl, BIMSIOMINAE HA CTENEHb AJIEKTPOJUTUYECKOW IHCCOLMALINH.
Kaxymasics creneHb JUCCOLMAIMU CHIIBHBIX DJIEKTPOJIUTOB. J[uccoumanusi ciaaObIX 3JI€KTPOIUTOB.
3akoH pa3BeneHus OcTBaibpaa.

Bona kak BaxxkHenmuii pactBoputenb. KoHcranTta nucconunanuu Bosbl. MoHHOE npousBeneHne
BOJIbI. BOIOpOIHBIN MMOKa3aTelb.

I'maponmus u conbBonu3 coned. KoHcTaHTa paBHOBECHS peakiuu Truaposin3a. DakTopsl,
BIIMSIOLIME HA PABHOBECHE PEAKIUI TUAPOIIN3A.



[IpousBeneHre pacTBOPUMOCTH IUIOXO PACTBOPUMBIX CHJIBHBIX JJIEKTPOIMUTOB. Y CJIOBUS
OCaXJICHUSI U PAaCTBOPEHUS OCAJIKOB.

OcCHOBHBIE MOJOXKEHUA TpoTOIUTHUECKON Teopur bpencrena-Jloypu. ConpsskeHHbIE KUCTOTHI
u ocHoBaHus. KOHCTaHTa MPOTOJUTHYECKOTO PABHOBECHUS KaK XapaKTEPUCTHUKA CHJIBI KHUCIIOTHI U
OCHOBaHHUSI.

9. DiIeKTPOXMMHUYECKHE CBOIICTBA PACTBOPOB

ConpspkeHHBIE  OKHCIUTEIIBHO-BOCCTAHOBHUTENbHBIE  Mapel.  [lomatme 0  OBOMHOM
AIIEKTPUYECKOM CJI0€. DIJIEKTPO/Ibl, FajlbBaHUYECKas s4yeiiKka. DIeKTpoAHbIN oTeHuran. CTaHaapTHBIN
JNEKTPOAHBIA  moTeHuuan. Psax  HanpspkeHui.  OnpezneneHue  HaNpaBICHHs — OKUCIMTEIbHO-
BOCCTAaHOBUTEJBHBIX peakuui. YpasHenue Hepucra. {uarpammel Jlatumepa. Ilonsatue o nuarpammax
OKHCIIUTEIbHBIX COCTOSHUM (IMarpaMMbl «BOJIT-IKBUBAJIIEHT - CTENEHb OKUCIIEHUS»). 3aBUCUMOCTb
JIEKTPOJHOTO noTeHuuana orT pH cpeabl. DnekTponus, 3JE€KTPOXUMHUYECKUE MCTOYHUKM SHEPIuH,
KOPpO3Us KaK 3JIEKTPOXUMHUYECKUI IIPOLECC.

6. ObPA3OBATEJIBHBIE TEXHOJIOT'THA

I/I3y‘~I€HI/I€ TCOPCTUUCCKOTO MaTcpHaia OCYHICCTBIACTCA C MOMOIIBIO 3JICKTPOHHLIX CPCACTB
06y‘l€HI/I${ IIpHU HEIIOCPCACTBCHHOM IMPOYTCHUHU JAHHOI'O MaTCpualia JCKTOPOM.
I[J'ISI OLICHKN OCBOCHUSA TCOPCTUYCCKOTIO MaTcepraja CTYACHTAMH HUCIHOJB3YOTCA TPAAULIMOHHBIC

NUCHbMEHHBIC M YCTHBIE KOHTPOJIBHBIE MEPONIPUATHS (KOJUIOKBHYMBI, KOHTPOJIBHBIE PA0OTHI).

7. IEPEYEHb YYEBHO-METOJUYECKOI'O OBECIIEYEHUSA J1JIsA
CAMOCTOSTEJBHOMN PABOTHI OB YUAIOIINXCS O JUCHUIIJINHE

CamocrosiTenbHas paboTa CTYIEHTOB 0 KypcCy MPU3BaHA HE TOJILKO 3aKPEIUISTh U yIiayOmsTh
3HAHUS, TOJyUYEHHbIE HAa ayAUTOPHBIX 3aHATHSX, HO U CIOCOOCTBOBATH PAa3BUTHIO Y CTYIACHTOB

TBOPYCCKUX HABBIKOB, MHUIIUATUBBLI, YMCHHUIO OPTaHU30BaTb CBOC BPEMHI.

[Ipy BHINOMHEHUM IIJJaHA CAMOCTOSITENIbBHOM  pabOThl  CTYAEHTY HEOOXOAMMO H3y4UTh
TEOPETUYECKUI MaTepuai, He TOJbKO B Y4yeOHMKaXx M y4eOHBIX IOCOOMSX, YyKa3aHHBIX B

OoubmuorpadguuecKux CIUCKaxX, HO U TO3HAKOMHUTHCS C MyOIHKAIUSIMU B IEPUOAUYECKUX U3TAHUSX.
7.1. [lepeueHb-yueOHO-METOANYECKOTO 00ECTIEUSHUS ISl 00YUIArOIIUXCS IO JUCIUILTHHE:

1. AxmeroB H. C. O6mmas 1 Heopranuueckas Xumusi: yaeOHuk ais By30B/H. C. AxmeToB.
—M.: Beic. mk., 2012. — 743 c.

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

3. I'munka H.JIL. 3agaun un ynpaxsaenus no obment xumun. — JI.:Xumus, 2011.

7.2. YkazaHus ajsi 00y4aroniuxcs Mo OCBOCHHUIO TUCITUTUTMHBI
Tadauua 7.1.

Conep:kanue caMOCTOATEILHON PadoThl 00yYAKO M XCH



HOMep TeMbl/60l’lpOCbl, BbIHOCUMDbBLE HA CAMOCMOAMENIbHOE U3Y-

yeHue
pazoen

o

Kon-60
4acoe

Dopmbl pabomul

BBC,I[CHI/IC. OCHOBHBIC TIOHATHS ¥ 3aKOHBI XUMHH

10

cobecenoBaHue,
TECTOBBIN
KOHTPOJIb

CrtpoeHue aToMa

10

cobecenoBaHue,
TECTOBBIN

3 XuMuyeckas CBA3b

12

CobecenoBanue,
TECTOBBLIA KOH-
TPOJIb

HepI/IOI[I/IquKI/Iﬁ 3aKOH MW IICpUOJHYCCKAA

xumudeckux anemenToB J|.M.MeHnieneeBa

CHUCTCMA

10

CobecenioBanmue,
TECTOBLIA KOH-

TPOJIb

CTpOGHI/IC KOMILIEKCHBIX COSIMHEHUN

10

cobecenoBaHue,
TECTOBEIM KOH-

TPOJIb

Hauana xumudeckoi TCPMOAUHAMUNKH

10

cobecenoBaHue,
TECTOBBIN
KOHTPOJIb

/. KnneTtnka n MeXaHH3M XUMHUYECKOH pe€aKuuun

12

cobeceoBaHuE,
TECTOBBIN
KOHTPOJITh

8. PactBOpBI

13

cobecenoBaHue,
TECTOBBIN
KOHTPOJITb

9. DrexTpoxXMMIUEcKHe CBOHCTBA PacTBOPOB

12

cobecenoBaHue,
TECTOBBIN
KOHTPOJIb

8. OHEHOYHBIE CPEACTBA J1JIsA TEKYIHIEI'O KOHTPOJIAA YCIIEBAEMOCTHU U

MPOMEXYTOYHOM ATTECTALIMA

Bonpocwt ona cobecedosanusn

Tema: «OCHOBHBIE KJIACChl HEOPrAaHMYECKUX COEIMHEHHUIN»

1. Kakue 6I/IHapHLIC COCOAMHCHU HAa3bIBAIOT OKCI/II[aMI/I? VKaxuTe BO3MOXKHBIC CITIOCOOBI UX

MOJIYYCHMU.

2. Ha yeMm ocHOBaHa KiaccH(HKaIUsa OKCHJIOB Ha: a) HECOJIe00pas3yIole u coieodpasyromue; 0)

KHCJIOTHBIC, OCHOBHBIC U IPOABIIAIOIINE KUCIIOTHO-OCHOBHYIO HBOI;'ICTBGHHOCTI)? Kaxkmne

peaKMu XapaKTEPHBI 111 OKCUAOB KXKIOW U3 ATUX TpymIi?

3. TlpuBenuTte nmpuMepsl OKCHIOB, KOTOPHIC TIPH B3aMMOJICHCTBHH C BOJION 00pa3yioT JABE
kucnothl. Kak B3aumogeiictBytot ¢ pactBopom Ca(OH); oxcuabt N2Os, N2O3 1 NO,?

4. B yem nposBisieTcs KMCIOTHAsI IPUPOAA TEX OKCHUOB, KOTOPBIE C BOJOM HEMOCPEICTBEHHO HE

B3aUMOJICUCTBYIOT?




5. Ha3zoBuTe OCHOBHBIE OKCH/IbI, HEIOCPEACTBEHHO B3aUMOIEHCTBYOINE ¢ Booi. Hanummure
YpaBHEHUSI COOTBETCTBYIOLIUX PEAKIUH.

6. Kaxkue 1o xapakrepy OKCHIbI 00pa3ylOT HEMETAILIbI K METAJIJIbI B PA3HBIX CTEIICHIX
okucienusa? [lokaxure 310 Ha npumepe okcuaoB xpoma CrO, Cro03, CrO:s.

7. 'Y KaKoro u3 JIByX OKCHJIOB OCHOBHBIE CBOMCTBA BhIpakeHbl cuiibHee: FeO nmu Fe,O3; SnO nmmn

SnOy; ZnO uinu CdO; SNO unu PO; BbO wim CaO; As,03 nnu BirO3?

8. B kakux ciydasix JBa OKCHJIa MOTYT B3aMMOJICHCTBOBATH JPYT C APYTOM M KaKUe COCTUHEHUS
IPH 3TOM 00pasyroTcsi?

9. Kaxue okcuabl 1 Ha KAKOM OCHOBAHUHU MOTYT OBITh OTHECEHBI TAKXKE U K KJIacCy COJIei?
[TpuBenuTE COOTBETCTBYIOIIUE TPHUMEPHI.

10. ®opmynamu Kakux cojeil MOKET OBITh POPMATTLHO BBIPAXKEH COCTAB TAKUX MHUHEPAJIOB, KaK
IIITUHEH, TayCMaHUT, MarHeTuT? K KakoMy Kjaccy clieyeT OTHECTH 3TH COSTUHEHUS?

11. Kak nonyuuts okcuabl CuO, CO,, SO,, P20s, Fe,O3, MgO 13 npocThIX U CIIOKHBIX BELIECTB?

12. TlonyuuTe 1o Ba OKCUIA U3 PA3IMNYHBIX UCXOHBIX BEIIECTB: a) KUCIOT, 0) OCHOBaHUH, B)
COJICHi.

13. Kakoii oKcHI MOKHO MOTYYHTh U3 K10 KUCIOTH ciieayromero psiaa: HC1O4, HoMoOy,
HzCFzO7?

14. Kak momyuuTh OKCHJ IMHKA U3: a) MeTajlia, 0) MuHepanoB ranMes ZNCO3 1 THHKOBOK
obomanku ZnS?

15. Yepes kakoil mpoMeKyTOYHBIN IPOAYKT, JIETKO pasiiararolliuiics Mpu HarpeBaHUU, MOKHO
MOJyYUTh OKcHA MeTaia u3 ero conu? [lokaxute sTo Ha mpumepax: FeClz—Fe,0s;
A1(CH3CO0)3—A1,03; CuSO4—CuO; MnBr,—MnO. Kak MOXHO J1J11 OTHOTO U TOTO ke
AIIEMEHTA U3 OJTHOTO OKCUJA MOTYYUTh IPYTOH.

16. Kakue conu Ha3bIBAIOT TUAPOKCOCOIIMU? Kak WX MOKHO TIOJTYYUTh, €CITH HCXOTHBIM
BEILIECTBOM SIBJISICTCS THPOKCH] WK coJib, Harmpumep MN(OH), u Fey(SO4)3?

17. Hanumure rpapuueckue popmysnsl: ruipokcodpomuaa mapranua (11); rugpoxcoxkapbonara
MarHusi; THAPOKCOHUTPATA ATFOMUHUS; TpUTHAPOKcodocdarTa KaabITus.

18. B ueM ruipoKCcOCONIU MPOSBIISIOT CXOJCTBO: C OCHOBAaHUSIMH, ¢ consimu? [Tokaxute 310
YPaBHEHUSMH COOTBETCTBYIOIIMX PEAKIIHIA.

19. IlpuBenuTe mpuUMeEpHI DIEMEHTOB, KOTOPHIE BMECTO THIAPOKCOCOIEH 00pa3yroT oKcoconu. 3a
cdeT 4yero 3To npoucxonut? Hamumure rpadguueckue Gopmynsl: xmopuaa okcocypbmbi(LL);
cynb(haTa OKCOTUTaHA; XJIOPHUIa JUOKCOypaHa.

20. ITpuBenuTe IPUMEpP KUCIIOT, OCHOBAHHI U COJICH, M3 KOTOPBIX HENb3s MOJYyIUTh THIPO- U
THIPOKCOCOJTH.

21. Kak MOHO OCYIIECTBHTD CJICIYIOIINE MTEPEXOJIbI B IPSMOM M OOpAaTHOM HAIIPABIICHHUM:
KHCIIOTa —THAPOCOJIb —CPEIHSS COJIb —TUAPOKCOCOIh — THAPOKCUAA OKCU?

22. Hanumure ypaBHEHUS peakiinii, KOTOPbIe OCIEA0BATEIHHO MPOTEKAIOT MIPH MOCTETICHHOM

no6asnenun: a) NaOH x pactBopy ruapocyibdara nuHKa; 0) KHUCIOTHI K PaCTBOPY altOMUHATA

KaJIusl.
23. Kakumu 1ByMsl crioco0aMH MOKHO MOJTYYHTh: a) CyIb(UI MU U3 METAJUINYECKON MeH; O)
XJIOPU/I ATFOMHHUS U3 METAITYECKOTO AITFOMHUHUS?

24. Harmmmre ypaBHEHUS pEaKIii, TPU TTOMOIIM KOTOPBIX MTEPEYNCICHHBIE HUKE COITH MOTYT
ob1Th iepeBeacHbI B cpeanune: (CUOH),SO,, Ca(HCO3),, [AI(OH);]2SO4, Cra(OH)4SO.,.

Tema: «Crtpoenue aroma. [leproanveckuii 3aK0H ¥ EPUOANYECKAS CUCTEMA XUMUYECKUX

yemMenTOB /[.1. MeHaeneeBay



10.

11.
12.
13.
14.

15.

UTo Ha3bIBalOT MPUHIUIIOM HEONPEAEIEHHOCTU U COOTHOLIEHUEM HEONPEAECIEHHOCTH?
[IpuMeHUMO 11 MOHATHE TPACKTOPUU ABMKEHUS K MUKpoyacTuiaM? Yem 3To onpeaensercs u
KAaKO€ MOHSATHE €r0 3aMEHseT?

3 . HeonpeneneHHOCTh NOJIOKEHUS JJIEKTPOHA PaBHA!

a) 1010w 0) 1 cm. Kakoii Oyzer mpu 3TOM HEONPEACIEHHOCTh B UMITYJIBCE H CKOPOCTH?
HeomnpeneneHHOCTh B CKOPOCTH JIEKTPOHA paBHA 108 em/c. Haiigute COOTBETCTBYIOIILYIO
HEOIPEIEIEHHOCTh B MIOJIOKEHUU 3JIEKTPOHA.

[TorpemHoCTh B ONpeIeICHUH TTOJIOKEHUS IeKTpoHa paBHa: a) 0,5 cm; 6) 0,05 am. Kakoit
OyJIeT IpH 3TOM MOTPEIIHOCTh B ONpPEEIeHUH cKopocTu? JlJis BToporo citydast cpaBHUTE AV,
BBIPAKEHHYIO B KM/C, CO CKOPOCTBIO IBHKEHHUS AJIEKTPOHA 110 1epBoit opoute bopa.
CKOpOCTh JBMIKEHUS AJICKTPOHA 10 TIEPBOM O0pOBCKOI opOouTe paBHa 2187 km/c. Eciu
MOTPENIHOCTh B ONPEIEICHNN CKOPOCTH paBHa 1 KM/C, TO Kakoil OyJeT Mpu 3TOM MOTPELIHOCTh
B ompezeNieHuu KoopauHatel? CpaBHUTE €€ CO 3HAUCHHUEM paJinyca OpOUTHI.

CBet uMeeT IBONCTBEHHYIO MPUPOAY, TOITOMY dHEPTUsi POTOHA MOKET OBITh BBIpaXKEHA
NBYMs ypaBHeHUsIMU: E=hv u E=mc’. Haiinure orcroia B3anMOCBs3b MEKY JUIMHON BOJIHBI,
CKOpPOCTBIO cBeTa 1 Maccoit porona. [lomyuure ypaBHeHue ne bpoiins, 3aMmeHUB (GOTOH JIF000H
MUKpodacTulel. [loueMy KOpIyCKyIsspHO-BOJIHOBOM JAyalIu3M CBOKWCTBEH TOJIBKO MUKPO-
yacTuuam?

Kakoe skcriepMeHTanbHOE OATBEPIKICHUE Halllla TUnoTe3a e bpoiis o BOIHOBBIX
CBOMCTBAaX MUKpPOYACTHII?

Uemy paBHa neOpoiifieBcKast IMHA BOJIHBI QJIEKTPOHA, ABMXKYIIETOCS CO CKOPOCTHIO: a) 6 10°
M/c; 6) 2187 km/c?

Yemy paBHa Macca (poToHa kpacHoro cera (X=648 um)? CpaBHUTE €€ C Maccoi

anexktpona (9,11 10% r).

UYemy paBeH uMmyinbsc ¢poToHa ais cBeTa ¢ A=485 HM?

OHeprus (poToHa paBHA 5 10 Jx. Haiinure 1uMHYy BOJIHBI 9TOTO M3JIydeHHs. YeMy paBHbI
JUTMHA BOJIHBI, Macca M UMITYJIbC JUTsl OTOHA ¢ dHEpruei 6,7 sB?

Ecnu atom renus umeet suepruto 0,04 5B (sHEprus TEMI0BOro IBUKEHUS MPU KOMHATHOU
TeMIIepaType), TO Kakoit Oy/1eT COOTBETCTBEHHO JeOpoiiieBcKas JJIMHA BOJIHbI?

16. YUto Ha3BIBAIOT 3Hepl"HefI I/IOHI/ISaHI/II/I? Kakas BennunHa UMeeT ¢ Hel OJMHAaKOBOC YHCJIOBOC

3HaueHue? B kakux CAHNIax OHU I/I3Mep$[IOTCH?

17. quy PAaBHO YHCJIO BCEX BO3MOXHBIX HOHU3AIMMOHHBIX IMOTCHIUAJIOB AJId JaHHOI'0 aToMa U 4TO

18.

19

20.

SIBIISICTCS IPUYMHON YBEJIIMYCHUS UX 3HAUeHUH B psaay: 11<l,<l3...?
Kak 3aBrcuT BemMuynHa MOHU3AMOHHOTO OTEHIIMANA OT 3HAUEHUs AJIs DJIEKTPOHA IIaBHOTO
KBAaHTOBOTI'O YMCJIa M YEM 3Ta 3aBUCUMOCTb 00YCIIOBJIEHA?

. Kak moxHO 110 OKCIICPUMCHTAJILEHO HalJICHHBIM HOHHU3AIMOHHBIM ITOTEHI[MAIaM YCTAaHOBHUTD

HAJIMYUE B aTOME JIEKTPOHHBIX CIIOEB U YHUCIIO IEKTPOHOB, KOTOPHIE OHH COepKaT?
[TokaxkuTe 3TO, MONB3YAICH 3HAYCHUSIMH dTUX BeTWUuH A oepuruas: 11=9,3; 1,=18,2;
|3:153,7 u |4::217 3B.

Kak moymKHBI OTIMYaThCs IPYT OT APYyra HOHU3AIMOHHBIC TOTEHIIMATB aTOMOB: a) HATPUS U
xJjiopa, 06) Kanus ¥ KpUIITOHA, B) Oepuiius u O6apus?

21. Uto Ha3BIBAIOT CPOJCTBOM aToMa K AJIEeKTpoHY? JIJisi KaKuX 2JIEMEHTOB 3Ta BETMYNHA HMEET

HanOOoJIbIIEe TTOJIOKUTENBHOE 3HAUCHNE | JJISl KaKUX OTpHLaTeabHoe 3HaueHne? Kakue
9KCIIEPUMEHTAIbHBIC TAaHHBIE YKA3bIBAIOT HA HEBO3MOXHOCTh CYIIECTBOBAHUS MHOTO3aPSTHBIX
IIPOCTBIX NOHOB?



22. Kakoit BBIBOJ MOXHO CACJIAaTh O CBOICTBaX 3JI€MEHTAa 10 3HAYCHUIO JJIs1 HCTO MOHU3allMOHHOI'O

MOTEHIMAIAa U CPOJICTBA K AJIEKTPOHY?

23. Yto Ha3bIBaIOT a0COIIOTHONW U OTHOCUTEIHHOU AJEKTPOOTpHLIaTeIbHOCThI0? Kak no 3HaueHuo

9TOM BETMYMHBI MOXHO, CYJIUTh O HAIPaBICHUU CMEIEHUS 3JIEKTPOHHOM IJIOTHOCTH MPH
00pa3oBaHUM CBS3CH?

24. YT0 HaA3BLIBAIOT CTENEHBIO OKHUCIIEHUS dJIEMEHTA U YEMY paBHaA UX O6H_Ia${ CyMMa B MOJICKYJIE U

none?

25. HpI/I BBICOKHX WJIM HA3KHUX 3HAYEHMSIX CTEIEHD OKHUCIIEHUS DJIEMEHTA MOXKET OBITE paBHa

Tema:

3apsily €ro CBOOOJAHOTO MPOCTOr0 HOHA?

«XHuMHYeCKAas CBA3bY»

Memoo eanenmmnuix cesazei

1.

10.

11.

MoeT 1 JUIMHA CBSI3M OBITh PAaBHOW CyMME PaJINyCOB JIByX aTOMOB, KOTOpbIE €€ 00pa3ytoT?
[MokaxuTe U 00BACHUTE HA TpUMepe MoKy bl Hy, 3Hast, uto r/H/=0,0531m, a d/H-
H/=0,0741Mm.

Breruucnure snepruto ¢ -cBsa3u C-C, ecnu ctangapTHas Termiota oopazoBanus C-H u3
ra3o00pa3HbIX yriaepoja u Bogopoja pasHa -2815 k/[x/monb, a sneprus o-cesa3u C-H paBHa -
411,3 xJIx/M0Ib.

Oueprus aucconuanyu HJ pasua 298,4 kJx/mMonb. MoxxHO 1 pasznnoxuTh HI Ha 3eMeHThI
pu 00Jy4eHUU yIbTPadUOIETOBBIM CBETOM A = 2 100 M2 Kakyto sHepruro Hago 3aTpaTutsb,
4TOOBI Pa3JI0KUTh 5-10°% r HI?

[Touemy MakcuMasbHas KOBAIEHTHOCTH (pocopa MOKET ObITh paBHOM MATH, a Y a30Ta TaKOe
COCTOSIHUE OTCYTCTBYET?

B pamkax teopuu BC 00bsICHUT, TOUeMy y OONBIINHCTBA P-3JIEMEHTOB C TEPEMEHHON
BaJICHTHOCTBIO €€ 3HAUECHHUs pa3InyaroTcs Ha 27

JUTsl KAKHX DIIEMEHTOB, MMEIOIIAX SIEKTPOHHBIE KOH(PHTYDAIIHH BHELIHETO CIIOS aToMa 35° p? |
4s? p* | 5s% p°, 65 p° xapakTepHbI IEpeMEHHAs YETHAS 1 [IePeMEHHAs HeUETHAS BAJICHTHOCTH?

Ha ocHOBaHWY pa3HOCTH JEKTPOOTPHUIIATEIIHHOCTH aTOMOB 3JIEMEHTOB YKaXKHTE, KaK
W3MEHSETCS CTENEHb HOHHOCTH cBsA3U B coeanHennsx HF, HCI, HBr, HJ?

Paccuuraiite 3¢ ekTUBHBIE 3apsi/ibl aTOMOB BOJOPO/Ia U XJI0pa, 00pa3yIoLUX KOBAJIEHTHYIO
MOJISIPHYIO CBSI3b, €CIH Wy MOJIEKYIBI HC1 paBen 3,410 Kirm, a umna csisu H- C1 paBHa
127107 m.

Kak  MOXHO 00BSICHUTB, UTO aMMHAK U TPUPTOPHU a30Ta, UMEIOIINE OJIMHAKOBYIO TTH-
paMUIATBHYIO GOPMY U COEPIKAIINE aTOMBI DJIEMEHTOB C IPUMEPHO OJMHAKOBBIM Pa3IuIHeM
B DJICKTPOOTPUIATCIBHOCTH, CYIICCTBCHHO PAa3JIMYArOTCA 110 BEJIMUUHEC JUITOJIBHBIX MOMCHTOB!
i (NH3) = 0,49 « 10%° Ki'm, p(NF3)=0,07-10% Kir- m?

Kak corracoBath MaiTyio MOISPHOCTB cBsi3i B Mosekyine CO (i = 3,33 10! Kim) co
3HaunTeNbHbIM pazauureM B 30 C u O D0(C)=2,5; 30(0) = 3,5.

nuHa cBa3u H-F pasua 0,092 HM, a nonspHocTs cocrasisieT 45%. Havinure p/H-F/.
A H-F 0,092 45%. Haii IH-F/



12.

a)
b)
c)
d)

13.

14.

15.
16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

Y CTaHOBUTH IPOCTPAHCTBEHHYIO CTPYKTYPY CIEAYIOIIHUX MOJIEKYIL:

COS, COCl,, CF4, SiF¢”;
NHs, NO,', PH?, PO
st, SC|2, SF4, SOze;
Cl,0, ClO;™ ClO, 7, JOg™.

[Tokaxute BIUsHUE HEMOACIEHHBIX ANIeKTpoHHbIX nap /HII/ Ha hopmy monexyn BrFs, SFa,
JCl; ", JFs. [Ipenckaxute /3KBaTOpUaIbHOC WK aKcHalibHOE/ pactooxerue HIT.

Memoo monexkynapuslx opoumaeil.

Kak na ocHoBe Teopun MO onpenensroT KpaTHOCTb CBSI3U MEXKY JBYMs aTOMaMu?
IIpuBenuTe npUMEPSL.

Kak teopust MO 00bsicHsIeT HEBO3MOXKHOCTh 00pa3zoBaHus MoJiekyn Hey, Bey, Nej.
Kak teopust MO o0wsicHsieT: a)quamaraetusm Mosiekyn Na, Fp; 6) mapamaraerusm By u O2.

CocraButh sHepretuueckyio auarpammy MO gacturr NO', NO 1 NO™ u cpaBHUTH HX
KpaTHOCTh U E¢p?

CocraButb 3Hepreruueckyto nuarpammy MO u AO monekyinsl LiH Kakue opOutanu B Hei
ABJIIOTCS CBS3BIBAIOIIMMY, @ KAKUE HECBSA3bIBAIOLIUMU ?

V kaxoit mosiekysbl Ny uinu CO Gouibiiie SHEPTUS TUCCOIUAIIAN?

OO0bscHUTE, TOYEMY OTPBIB OJHOIO AIEKTPOHA OT MoseKybl CO NMpUBOAUT K OCIIa0IEHUIO
CBsI3U , a oT MoJieKyibl NO™ k e€ ynpoyreHuto ?

Hounas cease.

Temneparypa mianenus: CaC1,=780°C, CdCl,=560°Q paauyc Ca pasesn 0,104 um, Cd—0,09
HM. OOBSICHUTD pa3iinuue TEMIIEPATyp IIaBICHHS.

ITpu nepexozae ot CsF k CsJ Temneparypa niaBjieHus: KpUCTAIIOB yMeHbIaeTcs. OObsSCHUTD
HaOJr01aeMbIi X0/1 U3MEHEHUS TEMIIepaTyphl IUIaBICHHUS.

OOBICHUTH HEYCTOMUMBOCTH TUApokcuoB Menu (1) u cepebpa ().

OOBSCHUTD C TMO3UIUIA MTPECTABICHUIA O MOJIIPU3ANU HOHOB MEHBINYI0 ycToitunBocTh AUCI3
B cpaBHeHHH ¢ AUCI.

K>CO3 mnaButcs nmpu 890°C 6e3 paznoxkenus, AQ,CO3 pasnaraercs yxe mpu 220°C.
OOBSICHUTH yKa3aHHOE pa3Iuuue.

BaCl; B BogHBIX pacTBOpax aucconuupyet moiHocteio, a HGCl, moutu He mucconnupyer.
OOBbsicHUTE ATO pa3IUYNe B CBOMCTBAX COJIEH.

UTo Ha3bIBAIOT JTOMOJHUTEIBHBIM MOJSIPU3ANUOHHBIM 3P dekToM? OOBACHUTH, KaK €ro

+ ~
HAJINYUE B COEAUHEHUAX ng nenaet okcua HJO Menee ycroitunBbiM, yeM okcua ZnO, He-
CMOTps Ha OOJIBIITUI pasyC HOHA PTYTH.



28.

Kakoe coenunenue Tepmudecku oosee ycroiunBo: a) PbCO3; u CaCOs, 6) HCl, u PbCl,, B)
FeCls u NiCls, r) Zn(OH), u Ca(OH),, 1) MgCO3 u SrCOs.

Mesxncmonekynapnoe 3aumooeiicmeaue.

29.

30.
31.

32.

Tema:

7.

1)
2)
3)

UYem 00bsACHSAETCS pa3HOCTh TemmepaTyp KumeHus azora (-195,8°C), kucnopoga (- 183°C) u
¢ropa (-187,9°C)? Ilouemy HaMHOTO OTIIMYAETCS OT HUX TEMIIEpaTypa KUIIEHUs Xj1opa (-
34°C)?

YeM 00BACHUTD PA3HYIO SHEPTUIO BOJAOPOIHBIX CBSI3EH.

Kak 1 mouemy u3MeHsieMcsi arperaTHoe COCTOSIHUE IPOCTHIX BEIIECTB MPH KOMHATHOM
Temmeparype B psaay ¢rop-iioa. Kakoe arperatHoe cocTosiHiE JOJIKEH UMETh acTar?

YeM 00BACHUTH, UTO TEMIIEpPATypa IUIABJICHUS BOAbI 3HAYUTEIHHO BBIIIE TEMIIEPATy Pl

riassieHus propoonopoaa (-83°C), XOTs AUIMONIBHBII MOMEHT MOJeKybl Bozbl (0,61-10
-29

Ki-m) mensbiie, yem mosekynsl HF (0,636-107 Ki-m).

-29

«CTpoeHue 1 CBOMCTBA KOMIUIEKCHBIX CO€IUHEHUi
Kaxkune coequHeHUS MOKHO OTHECTH K KOMILIEKCHBIM?

[Tonb3ysce MONOXKEHUAMHA KOOPAVMHALIMOHHON Teopun BepHepa fnailte onpeneseHus
CJICTYIOIIUM TTOHSTHSIM: a) KOMIUIEKCOOOpa30BaTelib, 0) TUTAH/IbI, B) KOOPAUHAIMOHHOE YHCIIO
KOMILIEKCO0Opa3oBaTeis, ') BHYTPEHHsA U BHEHIHSS cpepa KOMILIEKca.

Kak omnpenenstorcs 3apsi1 KOMIDICKCHOTO HOHA U CTETICHh OKHCIICHHS
KOMILJIEKCOOOpa3oBaTesi?

Kakas cBsi3p MeX/1y CTpPOEHHEM aTOMOB JIEMEHTOB M UX CIIOCOOHOCTBIO K
KoMIUIekcooOpa3zoBanuto? [IpuBennre npuMepsl THIUYHBIX KOMIUIEKCOOOpa30BaTeNIEH.

HpI/IBCI[I/ITC MMPUMCEPDBI TUIIMYHBIX JIMTAHAOB. Kaxkne JIUTraHAbI Ha3bIBAXOTCI MOHOACHTAaTHBIMHU U
KakKue HOJ'II/II[CHTaTHI)IMI/I?

Kakoe Biansanue JOJIKHO OKa3bIBaTb HA 3HAYCHHWEC KOOPAWMHALIMOHHOI'O YHUCJIa YBCIIMUCHUC
paanyca u 3apsja:; a) KoMIiekcooopaszoparens, 0) murangoB? Kakum COOTHOIIEHHEM JIBYX
CHII, JleﬁCTBy}OIHHX MCXKAY HCHTPAJIbHBIM aTOMOM U JIMTaHJAAMU U MCXKY CAMHUMU JIMTaHIaMU,
OTIpeNIeNsIeTCs] KOOPIUHAIIMOHHOE YHCII0?

[IpuBenuTe mpuMeEpsl KOMIIJIEKCHBIX COCTMHEHUMN:

C KOMIUIEKCHBIM aHUOHOM,
C KOMIUIEKCHBIM KaTHOHOM,
SIBJISTFOIIIUXCST HEAJIEKTPOJIUTAMH.
[aiiTe UM Ha3BaHHUE.

Jaiite onpeseneHne U NpUBEIUTE MPUMEPHI OCHOBHBIX TUIIOB KOMIUIEKCHBIX COEIMHEHUH.

VYKakuTe OCHOBHBIE BUbI U30MEPUN KOMIUIEKCHBIX COeIMHEHUM. [IpuBenuTe npumepsl.



10. Kak ¢ mo3unuii MeTo/1a BaJICHTHBIX CBs3el OOBSICHUTH 00pa30BaHUE CBI3EH MEXIy
KOMILIeKcooOpa3oBareneM U nuranaaMu? Kakue opOUTaIn HEHTPAIbHOTO aTOMa MOTYT
OJTHOBPEMEHHO y4acTBOBATh B 00pa3oBaHuM cBszeii? Yem 310 onpexensercs?

11. Kakyro reoMeTpUYecKy0 KOHPUTYPALIUI0 UMEET KOMIUIEKCHBIN HOH TPY 3HAYCHUU
KOOPAMHAIIMOHHOT'O YUCJIa KOMILIEKcooOpa3oBatens 2, 4, 67 YKaxkute COOTBETCTBYIOIINE
THUIIB THOPUAN3aLUKA OpOUTaJIeH.

12. Kakue KOMIUICKCHBIC COCTUHEHHS HA3bIBAIOTCSI BHEITHEOPOUTALHBIMHE U
BHYTpUOPOUTATbHBIMU? UeM 00bACHAETCS UX pa3inyHas IPOYHOCTh?

13. TTo kKaKuM 3KCIIEPUMEHTAIBHBIM TAHHBIM HAXOST YHCII0 HECTIAPEHHBIX 3JICKTPOHOB B
komiuiekcax? IIpuBenure npuMepsl.

14. Kakne KOMILIEKCHI HAa3bIBAIOT BLICOKOCIIMHOBBLIMH M HU3KOCIIMHOBBIMU? Y KaKUTE napamMcCTphl,
KOTOPBIC ABJIAIOTCA IJII HUX O6IIII/IMI/I " pa3JIMYHbIMU.

15. Kakas Teopus nosiyunia Ha3BaHUE TEOPUU KPUCTAIUIMUECKOTO noJisA? YeM oTiaudaercs oHa OT
metona BC?

16. Yto Takoe 3HEpTHs PacIISIUICHUS KPUCTALTMICCKIM IT0JIEM, OT 4ero oHa 3aBucut? Kakue
(bakTOphI ONPEACIIAIOT MOJOKECHHUE JIMTAH/a B CIEKTPOXUMHYECKOM PsTy?

17. Kak TKII 06bscHsAeT 3aKOHOMEPHOCTH U3MEHEHHUS YCTOMYUBOCTH KOMILIEKCHBIX COeMHEHUN?
18. Vcxoast uz TKII, 00bACHUTH OKpacKy KOMILUIEKCHBIX COSMHEHUH.

19. Yro sBrsieTCSt KOMMYECTBEHHON XapaKTEPUCTUKOHN YCTONUYNBOCTH KOMITJIEKCHBIX

20. noHos?

21. KakoBO COOTHOIICHHUE MEXIY OOIIeH KOHCTAHTOW HECTOWKOCTH ¥ KOHCTAaHTaMH,
XapaKTEePU3YIOUIUMHU OT/ICIIbHBIE CTAJANH MPOIEecca JUCCOIHAIIUN KOMITJIEKCHOTO HOHA?

22. Kakoe BiIHsHUE OKa3bIBaeT KOMILIEKCOOOpa3oBaTellb Ha CBS3U B KOOPJUHUPOBAHHBIX OKOJIO
Hero monekynax H,O nu NH3?

23. HpI/IBCIlI/ITe IMPUMCEPHI, MMOKA3bIBAIOMIUC BIIMAHNUEC KOOPAUHALINNA Ha OKHUCIIUTCIIBHO-
BOCCTaHOBHUTEIbHBIEC CBOMCTBA KOMHHCKCOO6pa3OBaTCJIH.

24. CoctaBbTe KOOpAMHAIMOHHBIE (opmyiisl crnenyronux coenuaenuii: 2NH4Cl-PtCls, KoCy04
-CuC,0y, KClAUClg, 2C3.(CN)2 Fe(CN)z, (NH4)4F€(SO4)2

25. Bonnslii pactBop nepBoro nzomepa cocraBa Pt(SO4)(OH)2-4NH; umeer pH=7,2 0,1 M
pacTtBop BTOporo uzomepa - pH = 13,3 npu 25°C. Ilo pe3ynbraram OmbITa COCTaBbTE
KOpJMHALMOHHBIE (POPMYIIBI 000MX H30MEPOB.

Tema: «Havana xumMmu4yeckoM TePpMOIMHAMHUKI)

1. Ha kakyro BeJIMYUHY OTINYACTCS N3MEHECHUE YHTAIBITUU OT U3MCHEHHUS BHYTPCHHEH SHEPTUU
cuctembl? B kakux ciyqasx AH=AU u Qv=0Qp?
2. 3aBHCHT JIM U3MEHEHHE SHTAIIBIIUUA CUCTEMBI OT TEMIIEPATyPhI?



10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Kakue cucrembl Ha3pIBalOT KOHIEHCHPOBaHHBIMU? [loueMy /Ui HUX OOBIYHO OITyCKAIOT
orpaHHYUBaroNIue yciaoBust V=CoONnst u p=const?

Kaxkoit 3aK0H SIBJISIETCS OCHOBHBIM 3aKOHOM TepMoxumuu? Jlaiite ero ¢opMynupoBKY.
[lepeuncnure cnencTBus, BeITeKaromue u3 3akoHa ['ecca. s kakux onpezeneHuil OHn
UCIOJIB3YIOTCSl B TEPMOXUMHUUYECKUX pacyeTax?

Cornacno npuniuny beptio (1867) xumMudeckue peakiiuu caMOIPOU3BOJIBHO MTPOTEKAIOT B
CTOPOHY BBIJIEJIEHUS TEIUIOTHL, T.€. B CTOPOHY YMEHBILICHUS SHTAIbINU. SIBISETCS JIU 3TO
NPaBUIIO OOIIUM HIIM OTPaHUYCHHBIM?

Kakoii pyHKIIMEH COCTOSIHUS XapaKTepU3yeTcsl TCHISHIUS CHCTEMBI K JIOCTHIKEHHUIO TaK
Ha3bIBAEMOT0 BEPOSTHOT'O COCTOSIHUS, KOTOPOMY COOTBETCTBYET MaKCUMallbHas Oecrops-
JIOYHOCTb pacrpeziesieHus yacTu?

B n3onmpoBaHHOIi cucTeMe Bce CaMOMPON3BOJIbHBIE MPOIIECCH] IPOTEKAIOT B CTOPOHY
yBenuueHus Oecropsanka. Kak uameHsieTcst mpu 3ToM 3HTponus?

Kak u3MeHsieTcst 3HTpOIUs CUCTEMBI 3a CUET IPSIMON U OOPAaTHOM peakluil MPH CUHTE3e
ammuaka?

Kak u3MeHseTcst 3HTpOIUs CUCTEMBI C MOBBIILIEHUEM TEMIIEPATYphl, B PEAKIUAX CUHTE3A U
pa3iioKEeHUs BEIIECTB?

Kak Bnusier Ha 3HTpONUIO cUcTEMbl 00pa30BaHuE ra3000pa3HbIX IPOAYKTOB?

Kak u3mensiercs 3HTpoIUs CUCTEMBI IIPYU UCHIAPEHUHU, KOH/IEHCAI[UH, YBEJIMUEHUH J1aBJICHUS,
¢dazoBbIX niepexonax?

[ToueMy npu TIaBIEHUH BEILIECTBA TEMIIEpaTypa OCTAETCs OCTOSHHON HECMOTPS Ha TO, YTO B
3TO BpeMsl TEIIOTa K CUCTEME TOJIBOAUTCS?

Kaknmu oTHOBpeMEHHO JeHCTBYIOIUMH (PAKTOpaMu ONpeessieTcsl HalpaBIeHHOCTh
XUMHYECKOTO Tporiecca?

Kakyro TeHJeHI1I0 CHCTEMBI BBIPAXKAET: a) SHTANBIMUHBIN (akTop, 0) SHTPONUNHBIN GakTop?
Kakast pyHKIMS COCTOSHUS CUCTEMBI AA€T KOJIMUYECTBEHHYIO XapaKTEPUCTUKY OHO-
BPEMEHHOTI'0 BIUSHUS TOrO U pyroro (aktopa? KakuM ypaBHEHUEM 3TO BhIpaXkaercs?

Yro Ha3wIBarOT dHepruecii 'no66ca? Kakum 00pazoM u3mMeHeHue 310 BenudnHbl (AG)
YKa3bIBAa€T Ha TEPMOJUHAMHYECKYIO BO3MOKHOCTh WJIM HEBO3MOKHOCTh CAMOIIPOU3BOJIBHOTO
nporekanus npouecca? Kakoe 3HaueHne AG onpenenser paBHOBECHOE COCTOSIHUE CUCTEMBI?
ITpu kakom cootHomennn AH u TAS: a) cucrema HaXoUTCS B PaBHOBECHUH, 0) XUMHUUECKUH
IIPOLIECC HAMPABJIEH B CTOPOHY AK30TEPMHUUECKOMN MM IHIOTEPMUUYECKON PEAKIUU?

Uem 00bsCHSAETCS BOZMOKHOCTh HJIOTEPMUUECKHUX PEAKIINI U TOUeMy OHa BO3pPACTaET C
YBEJIMYEHUEM TeMIIepaTyphl?

DOHTaNbIUMHBIM WM SHTPONIMMHBIM (aKTOPOM ONPEENSIeTCS HallPaBIeHNE XUMUYECKUX
peakluil Mpyu OYeHb HU3KUX TeMIlepaTypax?

[ToueMy npu HU3KHUX TeMIIepaTypax U B KOHAEHCUPOBAHHBIX CHCTEMaX BO3MOXKHOCTh
NPOTEKaHUS PEeaKLUi onpeenseTcs B OCHOBHOM Tosibko 3HakoM AH? CornacyeTcst i1 3To ¢
npuHLMnom bepriao?

B03MO0XHO 1M caMONPOM3BOJIBHOE IPOTEKAHUE MPSAMOM peakliu, €CIIU MPHU NOJ0KUTEILHOM
snadenuu AS: a) AH>0, 6) |AH[>|TAS]|?

CrannaptHas Teriora oopasoanust NHs u PH; paBna coorBerctBenno —46,2 u +5,0
kJ>x/mMonb. Kakoii cienyer caenarb BBIBOJ U3 ATUX JTaHHBIX 00 OTHOCUTEIBLHON YCTOMYHMBOCTH
mostekys NHs u PH3?

[Tpu cxxuranuu rpadura odpazoBaiics okeun yraepona (IV) maccoit 8,86 r. Beruuciure
teroty obpazoanusa CO; u3 anemenToB. TermnoBoit s ekt peakuun AH=-79,2 /] x.
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Tema:

10.

11.

12.

Crangapraas Terora oopazoBanust MgO (k) u CO; () cooTBeTcTBeHHO paBHa — 601,8 1 —
393,5 xJIxx/momnb. Tertora pasnoxenus MgCO; na MgO u CO,; AH=+100,7 x/[»x/Mob.
Hcnionb3ys 3TH nanHble, HalauTe TerioTy oopasoBanus MgCO3 u3 3y1eMeHTOB.

«KHHeTHKA U MeXaHU3M XHMHYECKHX peakunﬁ»

Peakuwmst unet mo ypasaenuto 4NH; +50,=4NO+6H,0. Kak u3sMeHHUTCs CKOPOCTh PEaKIIHH,
€CJIM YBEJIMYUTh JaBjeHue B 2 paza?

Peaknus mexnay BemectBamMu A u B Beipakaetcs ypaBHennem 2A+B=2C. Hauanbnas
KOHIIeHTpanus BemectBa A pasHa 0,3 moib/1, a BemectBa B — 0,5 mons/n. Koncranra ckopo-
CTH peakuuu pasHa 0,8 /Mo’ Mun . PaccunTaiite Ha4aJIbHYIO CKOPOCTb IIPSIMOM PEAKLUU U
CKOPOCTb 110 UCTEUEHUU HEKOTOPOI'0 BPEMEHHU, KOI'/1a KOHIIEHTpAIUs BellecTBa A
ymenbaercs Ha 0,1 Mouib.

Paznoxxenne N,O Ha MOBEPXHOCTH 30JI0Ta MPU BBICOKUX TEMIIEpaTypax MPOTEKAET 10
ypaBaeHut0: 2N,0=2N,+0, KoHcTaHTa CKOPOCTH JTaHHOH peakiuy paBHA 5-10™ n/MonbMuH
npu 1173 K. Hawanenas konuentpanus NoO 3,2 mons/n. Onpenenante CKOpOCTh peakiuy Mpu
3aJJaHHOI TeMIepaType B HauaJbHbIi MOMEHT U B TOT MOMEHT, Korja pasznoxxutcs 25 % N;O.

Peakumst unet mo ypasaenuto 2NO+0,=2N0O,. HavanpHbIe KOHIICHTPAIIUN PEarupyIOIIHX
Berect ObuTH (MOJB/11): C(NO)=0,8; C(O7) =0,6. Kak u3MeHHTCS CKOPOCTh PEaKIluu, eClid
KOHIICHTPAIIUIO KUCIIOpOoia YBEHYUTh 110 0,9 MOJIB/J1, a KOHIIEHTPAIMIO OKCHaa a3ora jio 1,2
MOJIB/T?

JlokaxuTe, 4TO peaklus B3aUMOACHCTBUSI MypPaBbHHOIO aJIbJIErH/1a U IIEPOKCUAA BOJOPOIA C
00pa3oBaHNEM MypaBbUHOMN KUCIIOTHI U BOJIBI SIBJISIETCS peaKLueil BTOPOro nopsijaka, eciu
yepes 2 4 nocie Havana peakuus 3asepiuniack Ha 50 %, a uepes 2 4 40 MUH KOHLEHTpaLUs
MypaBbUHOH KucnoThl ctana 0,285 momnw/n. Ucxoausie konuentpaimu HCOH u H,0, oau-
HakoBbI U paBHbI 0,50 Moub/11.

PaccuuTaiiTe KOHCTAaHTY CKOPOCTH PEAKIIMU EPBOro MOPsIKa, YUUTHIBAs, 4TO 3a 25 MUH
peakuus npoxoaut Ha 25 %, T. €. IpopearnpoBaiia YeTBepTasi 4acTh BEIIECTB.

KoHcTanTa cKOpoCTH peakIiy MepBoro mopsijaka paBHa 2,5-10'5 ¢, Kakoe konmuecTBo
OCTaHeTCsl HempopearupoBasiuM uepe3 10 1 mocne Havana peakiuu? HauanbHast KOHIIEHTpA-
1ys paBHa | MOJIB/II.

CKoJbKO BpeMeHH He0OX0AMMO JUTsl TPoXoxkIeHus Ha 60 Y% peakuuu BTOPOTo MopsaKa, €Ciau
IIpU TOM ke TemmnepaType 3a 20 MuH peakuus nporekaeT Ha 30%? HauanbHble KOHIIEHTpauu
HCXOJHBIX BEIIECTB OJIMHAKOBBI U PaBHBI 2 MOJIb/JI.

KoHcTanTa ckopoctu HEKOTOpO# peakumu mpu 273 u 298 K paBHa COOTBETCTBEHHO
1,17 u 6,56 n/monp-MuH. HaiimuTe TemneparypHblid KO3 PHUIMEHT CKOPOCTH PEaKLIUH.

Bo ckonpko pa3 yBenM4HuTCS CKOPOCTh pacTBOpeHHUs xeine3a B 5 %-noit HC1 npu nosslieHnn
TeMIeparypbl Ha 32°, ecu TeMrepaTypHblid KO3 QUIUEHT CKOPOCTH PacTBOPEHUS paBeH 2,87

ITpu 393 K peaknus 3akaHunBaercs 3a 18 muH. Uepe3 CKOJIbKO BpEMEHU ATa PeaKius
3akoHuHTCs pu 453 K, ecm TemneparypHbiid Ko3(QPUIIMEHT CKOPOCTH PEaKIMK paBeH 37
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14.

15.

16.

17.

18.

19.
20.

Omnpenenure TemrepaTypHbIid K0O3()HUIIMEHT CKOPOCTH peaKkIuy, eClIv P MOHKEHUU
TEMIEPATYpBbI, Ha 45° peakuus 3aMeInIach B 25 pas.

KoHcTanTsl cCKOpOCTH peakiuu nepsoro nopsaka npu 288 u 325 K cooTBETCTBEHHO paBHbI
2:10 1 0,38 ¢™. KakoBsI TeMiiepaTypHblii K03 (HIMEHT CKOPOCTH 9TOi PEaKIHH i KOHCTAHTA
CKOPOCTH 3TOM peakiuu npu temneparype 303 K?

[Tpu HEKOTOPOI TemMIIepaType KOHCTaHTa paBHOBecus Tepmuueckoit quccormanuu NoO,=2NO;
K=0,26. PaBnoBecHas konueHtpaius NO; paBHa 0,28 Momb/11. Beruricnure paBHOBECHYIO U
nepBoHayasibHyt0 KoHIeHTpauuu NoOy4. Kakas maccoBas nosis B % 3T0ro Beuectsa
IPOJANUCCOLUUPOBAJIa K MOMEHTY YCTAaHOBJIEHUS paBHOBeCHs?

[Tpu cunrese pocrena umeer mecto pasHoBecue peakiu Cl,+CO=COCI,. Onpenenute

MCXOJIHBIE KOHIICHTPALIUK XJI0pa M OKCHJIA yIIepo/ia, €ClIM PABHOBECHBIE KOHIICHTPAIIUH
pasubI (Moaw/11): C(Clp) = 2,5; C(CO)=1,8; C(COCI)=3,2.

Xumnueckoe pasHoBecue peakin COCl,=CO+Cl, ycTaHOBHIOCH ITPH KOHIIEHTPALUSIX
pearupyromux BemectB (Moiin/i1): C(COCI,)=10; C(CO)=2; C(Cl,)=4. B paBHOBEeCHYIO
cucTeMy 100aBUIIM XJIOP B KOJIMYeCTBE 4 MOJIb/J1. OnpeieinTe HOBbIE PABHOBECHBIE
KOHIIEHTPAILIMK PEArupyIOIIUX BEIIECTB IIOCIIE CMEIICHUS PABHOBECHS.

PaBHOBecHEIC KOHICHTpAMK BCIICCTB, YHACTBYIOIINX B PCAKIINN

CH3COOH+C;HsOH=CH3COOC;Hs5+H,0 paBubI (Mosb/n): C(kuciorsr) = 0,02;

C(crupta) = 0,32; C(adwupa) = 0,08; C(Boap1)=0,08. Kakumu ctanu paBHOBECHBIE KOHIIEHTpA-
IIUH [T0CTIE CMEIIIEHUs] paBHOBECHUS BClleACTBUE yBenuueHus koHeHTpauun CoHsOH B 4 paza?
Tema: «PacTrBOpbI»

Kakwue BeecTBa Ha3bpIBalOT 3JIEKTpoauTamMu? UeMm OTIIMYaroTCs MX BOJHBIE PACTBOPBI OT
pacTBOPOB HEIEKTPOIUTOB?

Yro Ha3BIBAIOT U30TOHUYECKUM K03 durrenTom 1?7 KakoB ero Gpu3nuuecKuii CMBICT U METO/IbI
IKCIIEPUMEHTAIBLHOTO onpeseneHust? OT kakux (HaKTOpOB 3aBUCAT 3HAYCHHS 17

Kakumu ycnoBusmu onpezensercss BO3MOKHOCTb 3JIEKTPOIUTHUECKOHN THCCOLMALINN
BenlecTBa? Kakas BennunHa XapakTepu3yeT HOHU3UPYIOIIYI0 CHOCOOHOCTh PaCTBOPUTES?
[ToxaxuTe MEXaHU3M pacnaja YacTHUIl paCTBOPEHHOTO BELIECTBA HA HOHBI.

Byzner nu oguHakoBoM AyeKTpruYecKas MPOBOJAUMOCTb BOJHBIX M CIIUPTOBBIX PaCTBOPOB
OJTHOTO M TOTO K€ BEIECTBA IPU OJTHON M TOH ke KoHIeHTpauuu? OObsICHUTE.

Kaxue BeTMUMHBI ABISAIOTCSA KOJIMYECTBEHHON XapaKTEPUCTUKON IPOLECCA AIEKTPOIIH-
THYeckor nucconuanmu? Jlaite ux onpeaenenusd. Kakyroo u3 HUX U mo4yeMy Ha3bIBalOT
MOCTOSIHHOM BETMYMHOMN?

Ha xakue rpynmsl yCJI0BHO JENAT 3JIEKTPOJIUTHI [0 BETUYMHE CTENIEHH UX JAUCCOIHAIUN?
[IpuBenuTe mpUMEpPHI MPEACTABUTENECH STUX TPYII.

Kak 1 mouemy BIUsieT Ha CTENEHb JUCCOLMALIMYU CIAa00T0 IEKTPOIUTA BBEJICHHUE B €T0
pacTBOp OJJTHOMMEHHOT'O MOHA U paz0aBiieHue pacTBopa’?

ITouemy KOHCTaHTa ANIEKTPOIUTUUECKOM TUCCOIMALINY sIBIIeTCs OoJee ynoOHOM xa-
PaKTEPUCTUKOM JIEKTPOJIUTA [0 CPABHEHHUIO CO CTEIIEHBIO JUCCOLUALN?

Kak BnusieT Ha pacTBOPUMOCTD BEILIECTBA BBEJICHUE B €T0 HACBIILIEHHBIN pacTBOp OJ-
HOMMEHHOTO HOHa?
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Tema:

B kakux cimydasx MpouCXOIUT PAaCTBOPEHUE OCATKOB C 00pa30BaHNEM KOMILUIEKCHBIX
COeTMHEHUI?

Beimager v ocagok MpH CIMBaHUU HachImeHHBIX pacTBopoB: SrCl, u CaSQO,4; CaCl, u SrS04?
B kaxoif nmocienoBarensHOCTH JOHKHBI BBINAATh OCAIKHU, €CIIU K PACTBOPaM, COJIEPKALIUM
HOHBI: 1) Ca®, Ba*", Sr** u 2) CI', I', Br, mocreneHHO NMpHOABJIATh: K IEPBOMY PACTBOP
Na,SOg, a ko BTopomy pactBop AgNO3?

Kakas u3 aByx coneii 6ombIne pacTBoprMa U BO cKoibKo pa3: CaSO, nnu BaSO,4, BaCO3 win
SrCOg;, Pbl, i PbCl,?

OcraneTtcs v mpo3pauHbiM GuiIbTpat u3-nox ocaaka PbCl,, ecinu k Hemy 1006aBUTH pacTBOP
MoANIa Kaus?

B naceimennom pacteope Pbl, koHmenTpanus noaum HoHoB paBHa 1,3 10 monb/n. Hatiqure
KOHILEHTpaLuo noHoB Pb?* B 3toM pactBope.

B nacseiennom pactsope Mgs(PO4), 06bemom 10 11 comepkuTest cosib Maccoii 3 r. Beruumciaure
€€ pacTBOPUMOCTh U HaWAUTE MOJIIPHBIE KOHIIEHTPAIIMU Ka)XXI0T0 HOHA B ’TOM PacTBOPE.

Uem omnpenennsercs CTEIeHb CMEIICHUST PABHOBECHS JIUCCOITUAIIMH BOJIBI IPH PACTBOPEHUU B
HEeW coJIi, CTTIOCOOHOM K TUAPOTU3Y?

Bcerna nu HeUTpabHOCTH pacTBOPA COJIM YKa3bIBAET HA OTCYTCTBUE ruipoau3a? OObsCcHUTE.
Jliist pacTBOpOB Kakux coneit pH numeer takoe e 3HaueHue, Kak g Boabl? [lokaxuTe 310 Ha
npumepe NaCl u CH;COONHj.

Kakwue u3 coseil He moBeprarTcs ruApOIU3y, U €CIIU MOABEPratoTCs, TO M0 KAKOMY THUITY:
K>SOy, Na,Se, BaS, RbNO3, ZnCh, K,SO3, KCIO3, HCOOK, NaC10,4, KBrO?

Jnsa kaxoii conu pH pactBopa Oyner umets Oounbinee 3HaueHrne: NaNO3 unu NaNO,,
CH3COOK umu CH3COONH,, KCIO unu KCIO3?

JlaiiTe CpaBHUTEIBHYIO XapaKTEPUCTUKY CYITb(PaTOB, CYIb(MUTOB U CYITHOHUIOB MEITOTHBIX
METAJIJIOB 110 X CITOCOOHOCTH K THPOJTH3Y.

Kakue 1Be paBHOBECHBIC CHCTEMBI B PACTBOPaX KHUCIBIX COJICH OMPEEISIFOT IS HUX 3HAYCHHE
pH? Uro sBrsieTcst mpuuMHOM 1mesiouHoi cpes s pactBopoB NaHCO; u kucmoii auist
pactBopoB NaHSO3?

Jl1ig kakux coiedt TUIPOIN3 MPOXOAUT CTyneHsIMu? UeM ompeenseTcss uX YUclo U KaK
W3MEHSETCS MHTEHCUBHOCTh THPOJIH3a OT NMEPBOM CTYNEHH K MOocaeaHen?

[Touemy manuHOBas okpacka (¢eHondraserHa B pacTBOpE alleTaTa HaTpUsi CTAHOBUTCA Ooliee
WHTCHCUBHOW TP HArPEBaHUU PACTBOPA U CHOBA OJICTHEET MPHU €r0 OXJITAKICHHUH?
OOBsCHHATE TPUYNHY U3MEHEHUS CTCTICHH THIPOJIN3a COJICH TIPY HarpeBaHUHU MX PACTBOPOB,
OCHOBBIBASICh Ha 3aBUCHMOCTH JIUCCOITHAIIMH BOJIBI OT TEMIIEPATYPHI.

Uto Ha3bIBaIOT KOHCTAHTOM ruaposin3a Ke. 3aBUCHUT JIM 3Ta BEJIMYUHA OT: IPUPOIBI COJIH,
KOHIIEHTPAIIUU pacTBOpa, TemrepaTypsl? Uem omnpezensercs O0iblliee WK MEHbIIee 3HaUeHNE
K2 st pa3auuHbIX conen?

«OKHCINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€AKIIUHA U IJICKTPOXHUMHUYECCKHUE MTPOUECCHD>

[TokaxuTe yCIOBHOCTh TEPMUHOB «IIPUHUMAET» U «OTIAET» AIEKTPOHBI IPU ONPEETICHUN
GbyHKIMI OKMCcIuTeNs U BoccTaHOoBUTeEN. [loueMy Takast yClIOBHOCTh BO3MOXHA?

UTo Ha3BIBAIOT CONPSIKEHHON OKHUCINUTEIbHO-BOCCTAHOBUTEIBHOM AP0l M CKOJIBKO MX
JOJI’KHO y4acTBOBATh B OKMCIUTEIbHO-BOCCTAHOBUTENBHOU peakiuu? YeMy COOTBETCTBYET
Ka)kaass U3 Hux?
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UTo Ha3bIBAIOT OKUCIUTENEHO-BOCCTAHOBUTEILHBIMU KO3 punmenramu? Kakue MmeTo b1
CYIIECTBYIOT [UIs UX omnpenenenusi? [lokaxure CyIHOCTb KaX/10T0 U O0BSICHUTE, B KAKUX
ClIy4asx U IOYEMY OJUH U3 HUX MPEANOYTUTEIBHEE IPYTOrO.

MeHSI0TCSl MM OCTAIOTCS MOCTOSIHHBIMU 3apsiJl U aTOMHBIA COCTaB MOHOB, YYaCTBYIOIUX B
OKHCITUTEIHbHO-BOCCTAHOBUTEIbHBIX peakiusax? Bo3MoxkHO 1 mpeBpallieHne NpocToro HOHa B
OKCOAHHOH WJIM OOpaTHBIH npouecc?

Ecnu kucnota, B3siTast B U30BITKE, YIaCTBYET B PEAKIIMH KaK OKHCIUTEIb WIH BOCCTAHOBUTEITb,
TO COBIAJAET JH JIIs Hee KO ULMEHT B MOJIEKYJIIPHOM YPaBHEHUU PEAKIUH C
OKHCJIUTEIbHO-BOCCTAHOBUTENbHBIM? Pa3z0bepute 3TH ciiydan Ha mpUMepax B3auMOJICHCTBUS:
Meau ¢ pa30aBIIEHHOM a30THOM KUCIOTON, COJISTHONM KUCIOTHI C TUXPOMATOM KaJHsl.

OOBbsacHUTE TPUYUHY PE3KOTO PA3INYHNSI OKHUCIUTEIIbHO-BOCCTAHOBUTENBHBIX CBOMCTB JIBYX
metaisioB 1 rpymmsl [IC, Haxoasmuxcs B 5-M nepuo/e.

Hanmmnre ypaBHeHUS NOJIypeakuii 1 HOHHO-MOJIEKYJISIPHBIC YPaBHEHUS, KOTOPBIMU MOTYT
OBbITH BBIPAXKEHBI IPOLIECCHI OKUCIIEHUS! M BOCCTAHOBJICHHSI B BOJHBIX PAaCTBOPAX, UAYIIHUX 110
CIEAYIOLIUM CXEMaM:

KC10 + KJ + H,SO4—
KBiO3+ HC1 — BiCls+
KC103+ KNO; —KCI1 + ...
KCIO + KJ + H,O— KC1 +

Ilokaxute BIUSHHUE CpeAabl Ha MPOTECKAaHNUEC OKUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ Ha
puMepe N3MCHCHUA OKHUCIIMTEIIbHON €MKOCTHU NepMaHraHar - MOHa.

KakuMu KHCIIoOTaMu MOYKHO TOJIb30BAThCS JUTS CO3/IaHMsI Cpelibl pu mpoBeaeHun  Red-Ox
peakuuii? [ToueMy ¢ 3TOi 11€IbI0 IPUMEHSIOT OOBIYHO pa30aBIEHHYIO CEPHYIO KUCIOTY?

CriocoOCTByeT U KHCTask Cpejia: a) OKUCICHUIO KATHOHOB 10 OKCOAHHOHOB; 0) OKHUC-
JUTENBHOMY JAEHCTBUIO OKCOAHHOHOB?

Dnekmpoonvle nOMeEHUUAIbl U HANPAGIEHUE OKUCTUMETbHO-60CCMAHOGUM ETbHBIX
peakuyui

Kakne oKHCIHUTEeTbHO-BOCCTAHOBUTEIIFHBIE CUCTEMBI Ha3bIBAIOT TeTCpo- U romMoreHHeIME? UTO
ABIIACTCA HpH’—IHHOﬁ BO3HHMKHOBCHU CKa4Ka MOTCHIMAJIa B CUCTEMax IEPBOIro THma? YJIaeTCﬂ
JIKX DKCIIEPUMECHTAJIBHO ONIPEACINTE €0 a0COJIFOTHOE 3HAYCHHUEC, OTHOCHUTCIIbBHOC 3Ha4YeHHE?

Uem M0KHBI OTJIMYATHCS JIPYT OT JPYyTra ABE OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE CUCTEMBI JIJIS
TOTO, YTOOBI X MOYXHO OBLIO MCTIOJ30BaTh MPHU COCTABICHUHU TAIbBAHUYECKOTO DJIEMEHTA?

Kaxkyro nndopmaruio coaepxut 37eKTPOXUMHUECKHUHN PSIJT CTAHIAPTHBIX JIEKTPOIHBIX
MOTEHIINAJIOB O CpaBHUTEIbHOU aKTUBHOCTH BD 1 O metamnos? [louemy oH gaeT BO3-
MOHOCTB O11eHUTh DJ[C raJpBaHMYECKUX 3JIEMEHTOB, COCTABIICHHBIX M3 JTFOOBIX TIap
METaJUIOB?

[Toyemy BOIOPOAHBIN SJEKTPOJI B MApe ¢ MEAHBIM MOJTYJIEMEHTOM SIBIISIETCS aHOJIOM, a B IMape
C IIMHKOM - KaToJxoM?



15. U3 yetnipex metamioB Ag, Cu, AU u Sn BEIOEpUTE Te Mapbl, KOTOPBIE TAIOT HAUMEHBIIYIO U
HanOompIryio 3J{C cOCTaBICHHOr0 U3 HUX T'aJbBAHUYECKOTO 3JIEMEHTA.

16. Ilo kakoii (hopmyIie MOKHO HAMTH AJIEKTPOIHBIN MOTSHIIMAT METAJlIa IIPH JTFOOBIX
TEMIIepaType U KOHIEHTPAIMK PAcTBOPA €To COJIH, €CIIU JJIsl HETO U3BECTHO 3HaueHue ¢G°?
ITpu kakux ycioBusix @=¢°?

17. Kakue n3mMeHeHus: KOHLEHTpAIMi paCTBOPOB COJICH Ha 3JEKTPOIC-OKUCIUTENE U AIEKTPOIe-
BOCCTAHOBUTEJIE IIPUBOJIAT K YBEJIMYEHHUIO U yMeHblIeHHI0 DJ[C?

2-
18. [Touemy B kadecTBe OkucauTeNst ucnoib3yercst xpoM \VI\ B cocrase nona Cr,O7”, a He B
2-
cocraBe nona CrO,~, u mouemy okucienue xpoma M\ 1o xpoma \VI\ npoBourcs B 1me-
JouHOM cpene?

Inexmponu3s. Koppozus memannoe

19. Kakue 3eKTpoXxruMHUYecKre IPOLECChl IPOTEKAOT Ha 3JIEKTPOIax MPH IEKTPOIU3€E paciljiaBoB
anektposnnToB? [IpuBenuTe npumepsl.

20. 3 kaxkux IMpOoICCCOB CJIaracTcsa O6IJ_I8.${ PCaAKIHA IJICKTPOXUMHNYCCKOI'O Pa3JIOKCHHA BCH_IGCTBa?

21. Yem oTamyaeTcs 3IEKTPOIU3 BOAHBIX PACTBOPOB JEKTPOIUTOB OT JNEKTPOIIU3a UX
pacruiaBoB? Kakue MOHBI M1 MOJIEKYJIbI, HAXOASIIMECS B BOJAHBIX PACTBOPAX COJIEH MOTYT BOC-
CTaHABIIMBATHCS HA KATOJI€ U OKUCIATHCS Ha aHoze? HanummTe ypaBHEHUsI COOTBETCTBYIOLIUX
peaKuHnii.

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

23. Jlaiite hopmynunpoBky 3akoHOB Papasies U UX MaTeMaTHuyeckue BhIpakeHus. UTo Ha3bIBAIOT
yuciom Papanes F? Uemy paBHa 3Ta BelMYMHA B KyJIOHAaX U amIep-yacax?

24. Becerna nu Macca BBIJICTUBIIETOCS Ha DIIEKTPO/IE BEIIECTBA COOTBETCTBYET KOMUYECTBY
MPOLLIEIIET0 Yepe3 dIEKTPOJIUT deKTpruyecTBa? SBISIETCS JIM 3TO HAPYIIEHUEM 3aKOHOB
dapanes? UTo Ha3bIBAIOT BHIXOIO0M 110 TOKY \BT\?

25. Ipu snexrponmse pactBopoB AGNOs3, CuSO,, BiCls, Haxonsmuxcs B mocieaoBaTeIbHO
COEZMHEHHBIX 3JIEKTPOIU3Epax, BBIIEINIOCH 5,41 cepedpa. Haliqure maccy BhIIETUBIIMXCS
IPY 3TOM MEJH U BUCMYTA.

26. OIMHAKOBO JIM OTHOLIEHUE K KOPPO3UU TEXHUYECKOTO M XUMHUYECKH YUCTOTr0 MeTaia? Yem
BBI3BIBAETCSI KOPPO3HsI OOBIYHOM cTau?

27. CoBmagaet ¥ CpaBHUTENbHAS OIICHKA CIIOCOOHOCTH K KOPPO3UH Kelle3a U ATFOMUHUS TI0
3HAUEHUIO UX CTAHAAPTHBIX DJIEKTPOTHBIX TOTEHIIMAIOB U 1O UX MOBEJACHUIO B KOHTAKTE C
BOJION?

28. Kakue cyImecTBYIOT ClIOCOOBI 3aIIUTHI METAIOB OT KOppo3uu? KpaTko U3NoKUTE CYIIHOCTh
KaXKOT0 U3 HUX.

Ilpumepnolii Komnaekm 3a0anuil 011 KOHMPOJIbHHIX PAdOm no OUCUUnIUHe



«Teopemuuec:cue OCHO6bl Heopzanuttecm)ﬁ xumuu»

Tema: «OcHOBHbI€ NOHATHS M 3aKOHBI XUMHH. OCHOBHbIE KJIACCHI HECOPraHnvIeCKux

coeINHEeHnI»
BapuanT Nel
1. Omnpepenute SKBUBAIICHTHI 3JIEMEHTOB B UX okcuaax: Rb,O, MgO, Cr,03, SOs.
2. Ir HEeKoTOporo Metaiuia coeaunsiercs ¢ 8,89r 6poma u ¢ 1,78r ceprl. Haiinute SKBHBaJICHTHBIC

Macchl Opoma u Me, 3Hasi, 4TO SKBUBAICHTHAs Macca cepbl 16,0r/MoIb.

3. Hanumure ypaBHeHUs peakuid, COOTBETCTBYIOIIMUX CIEAYIOIIEH CXeEMe:
SiO,+C Ca HCI 02 Ca3(P0O4)2
Cas(PO4), 1200°C A t°C B c D E
4, Hanummre rpadpuueckue hopMyiibl coeTMHCHNN U naiiTe ux HasBanus: H,O;, SNO,, H3POy,

H»5203, (CUOH)2C03, NaH,AsO,.

5. Kakoii 06beM kuciopoa cieayer 100aBUTh K 1M Bo3ayxa (21% O3), uToObI copepkaHue B
HEM KHCJIOPOJia TOBBICKIIOCH 110 25%.

6. Omnpenenure GopMylly OJHOTO U3 KPUCTAJUIOTUIPATOB Cyb(haTa HATPUS, €CITH €ero Macca MpH
IIOJTHOM 00€3BOKMBAaHUM yMEHbIINIach Ha 47%.

7. Hanurmte Gopmyiisl cosieid, COOTBETCTBYIOIINX CIIEAYIONIMM JABOMHBIM okcuaam: Pb,O3 u
Pb30,4. Ha3zoBure ux.

Bapuant Ne2
1. Omnpenenute SKBUBATICHTHBIC MacChl coeaunenuii: Fe;03, KH,PO4, Cr(OH)3, H,SiOs.
2. Omnpenenurte Maccy cepbl, 00pa3yroleics Npy B3aUMOAEHCTBUM CEPOBOIOPO/Ia KOJINYECTBOM

BemrecTBa dkuBaiieHTa 0,0 1Momb ¢ n366ITKOM KOHIIEHTpHpoBaHHOW HNO3
3. Hanumure ypaBHEeHUS peakiuii, COOTBETCTBYIOIIUX CIEAYIOIIEH CXEME:
Fe2(804)3 —p Xy —P FeCl, —p X5 — P F6304 <—X3 —b> F62(804)3

4, CocrtaBbTe QopMybl (AIMOMPUYECKUE TPAPUIECKIE) BCEX BO3MOXKHBIX COJIei 00pa30BaHHBIX
TUIPOKCHUIOM MarHusi U XpOMOBOM KHUCJIOTOM. JlaiiTe Ha3BaHUS COJISIM.

5. K 50mi cmecu B 2-x okcuzax yriepoja qooasmwin 100Mi1 kuciaopoa v nogoxrim. B
pe3ysbTaTe peakiuy ooumii 00bem ra3os ymensiuics Ha 10%. Bee 00beMbl ra30B U3MepSUIUCh TPU
OJIMHAKOBBIX ycI0BUsAX. Onpenenure 00bEMHBIN COCTaB UCXOHBIN CMECH.

6. [Ipu Tepmuueckom paznoxeHuun okcuaa mapranua (IV), B3sitoro maccoit 0,435r, Beiienuncs
KHCJIOPOJ U 00pazoBalics ApYyroi okcu Mapradma maccoit 0,382r. Kakosa gopmyina storo okcuaa?



7. UYro Ha3bpIBalOT 3KBUBAJIEHTOM BeliecTBa? [Ipu kakoM yclIOBUM 3KBUBAJIEHT UIEHTHUYEH caMO
4acTHULE BellecTBa?

Tema: «Ctpoenne atoma. [lepuoanyeckuii 3aKoH 1 NepuoANIECKas CUCTEMa XUMHU-
yeckux 3jemMeHToB JI.. MenaesneeBa»

Bapuant Nel
1. UTo Ha3bIBAIOT MPUHIUIIOM HEONPEACTIEHHOCTH U COOTHOLICHHEM HEOMNPEeIIEHHOCTH.
2. s ckonpkux AO cymma N+1=8? EcTb i1 Takue OpOUTAIHN Y 2JIEMEHTOB IIEPUOIUIECKOM

cucTeMbI? ATOMBI, KAKHX 3JIEMEHTOB UMEIOT HauOOJIbIlIee 3HAUECHHE CYMMBbI N+|?
5 1n-2
3. Hanwumure snekrponHo-rpaduueckue Gopmyisr: Cr, Cl+°, Te™, Th.

4. Hanummre snekTpoHHbIEe GOPMYJIBI €111e HEOTKPBITHIX 1eMeHToB Nel108, Nel13 u ykaxure,
KaKo€ MECTO OHHU 3alMYT B IEPHOANUYECKON CHCTEME.

5. CKOpoCTh JBM)XEHUS JIEKTPOHA TI0 TIEPBOi OOpOBCKOi opbuTe paBHa 2187 km/c. Ecim
MOTPEITHOCTh B ONPEJICIICHUN CKOPOCTH paBHa 1 KM/C, TO KaKoil OyIeT mpu 3TOM MOTPEIIHOCTh B
ornpeneneHnu KoopauHaTel? CpaBHUTE €€ CO 3HAYEHUEM pajinyca OpOUTHI.

6. ITosicauTe IMPUYUHY pa3jindus B BEJIMYWHAX HOHHBIX PAANYCOB JJIA U303JICKTPOHHBIX HOHOB;

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

7. O0bscHHUTE 0000 HU3KYIO YCTOMYMBOCTh COETMHEHUN P-2JIEMEHTOB O-TIepro/ia B BhICIIEH
C.0.

Bapuant Ne2
1. IIpMeHMMO 1M TOHSTHE TPAEKTOPHH IBUKEHUS K MUKpouacThiaM? YeM 3To onpezensercs u

KaKO€ TOHSITHE €r0 3aMeHIeT?

2. Vkaxxute 3HaUeHUE KBAHTOBBIX YHUCEN JJI BHEIIHUX AJIEKTPOHOB B aTOMaX 3JIEMEHTOB C
nopsiAKOBBIM HOMepoMm 11, 14, 20, 23, 33.

3. Hamumre snextponHo-rpaduueckue Gopmyinsi: Pd, Zr?, 87,

4. Ha ocHOBaHUM yueHHs O CTPOEHHH aTOMa O0BICHUTE, IOYEMY SHEPreTUYECKH S- MO IypOBEHb
BKJIIOYAET OJJHY OpOHUTaNb, p-OAYPOBEHb - TPH, d-TI0TypOBEHb - NATH U f- MOXYpOBEHD - CEMBb.
VYkaxkute Max 4uciio 3JIEKTPOHOB Ha 3TUX MOAYPOBHSIX.

5. YeMy paBHa 1eOpOiiIeBCKast JUIHHA BOIHBI 3IEKTPOHA, JABHIKYIIETOCS CO CKOPOCTHIO: a) 6-10°
Mm/c; 6) 2187 xkm/c?

6. DHeprus NOHHU3AIUH IPH TTOCIIeI0OBATSIILHOM OTPBIBE JIEKTPOHA OT aToMoB M( cocraBisieT:
E1=733, E;=1447 u E5=7718 xJ>/Monb. UeM 00BSICHUTH pe3koe Bo3pactanue Ejz?

7. Kakyro cTpykTypy n0KkeH uMeTh BOCbMOM nepro1? [IoBTOpSIET JI OH MOJHOCTHIO CEbMOM
nepuona?

Tema: « XuMu4eckast CBA3b)»



Bapuant Nel

1. YeM 00BSICHUTH HEBO3MOKHOCTE 00pazoBanust 100% MOHHOI CBA3M U 4yeMy IPUMEPHO paBHA
JI0J1s1 KOBAJICHTHOCTH B HanbOoJiee HOHHBIX OMHAPHBIX COCAMHEHUSX ?

2. YcTaHOBHTE TPOCTPAHCTBEHHYIO CTPYKTYPY CIEIYIOIIMX MOJIEKYII U HOHOB, OMIPEICIHB
opOuTanU IeHTpanbHOro aromMa u ux tun rudpuausanuu: NF3, NO,', PHjs, PO43'.

3. Kak 10/mKHBI MEHSTHCS 3HaY€HHE MOMEHTOB JUIoJcH Moiekyn B psaay: a) CIF-BrF-1F; 6) NHs3-
PH3-ASH3?

4, [Tonsipu3yemMocTh Kakoro u3 HOHOB Ooutbie: F wmm Br, S unu Tez', Cl' wm I'? O6bsacHuTe
IPUYUHY.

5. Trn. s NaF=997°C, MgF,=1398°C, AlF3;=1040°C, SiF4=-90°C, PF5=-94°C, SF¢=-56°C.
OOBSICHUTH HAOTIOTAEMYTO 3aBUCHMOCTh. O0BsACHUTE pe3koe pasnuune Tt AlF; u SiF4 cuntas, uro
MOJIIPHOCTH CBS3HM paBHOMEpPHO ymeHbInaercs oT NaF k SFe.

6. YeM 00BSICHUTD 3HAUUTENLHO Oojiee Boicokue Tl u Tk. BOJBI 1 IUIABUKOBOM KHCJIOTHI 110
CPaBHCHUIO C TCMH, KOTOPBIC JOJIKHBI COOTBETCTBOBATH UX MOJIAPHBIM maccam?

7. DNEKTPUYECKUI MOMEHT JMIIONS MOJIeKYbl H,S paBeH
0,31 -10'29KJ1-M, a HZSe-O,OS-O'ZgKJI-M. Omnpenenure, Kak OTHOCATCS JUTMHBI TUTIOJEH 00SHX MOJICKYIL.
Bapuant Ne2

1. [ToueMy npu HaJIMYUK OJHOMN CBS3H MEXAY aTOMaMHU OHa MOKET OBITh TOJIBKO O- CBsi3bi0? [lpu
KaKHX yCJIOBHUSX 00pa3zyeTcs - U O-CBA3H?

2. CkoJbKo cBsi3eii y aroma cepbl B Moiiekyiie SO2Cl,, y yriepona B monekyine COCly; kak ato
CorJiacyeTcsi C TUIIOM ruOpuIn3anuu?

3. Kakas monekysa moxert cymiectBoBath u mouemy? ClFs, FCls, Brls, IBrs.

4, Kak n3mensercs MOJIIPU3YIOIIICC JIENICTBHE HOHOB S-2JIEMEHTOB BTOpOI\/’I T'pyHIibl OT Mg k Bawu
MNo4YeMy 3TO MMPUBOJUT K MMOBBIICHUTO TepMquCKOﬁ yCTOI\/’I‘-II/IBOCTI/I nx Kap6OHaTOB B TOH XK€
HOCJ'ICI[OB&TCJ'IBHOCTI/I?

5. Tx. HF=293K, HCI=188K, HBr=206K, HI=238K. O0bsicHuTe IPUUNHBI U3MECHEHUS ITOM
BEJINYHUHBEL.

6. Kakoe coenunenue 6omee Tepmudecku yctonuno? PbCO3 mim CaCOs; PbCly umu PbBr,.

7. Paccuuraiite a¢dextruBHbIN pagnyc nona Na B kpuctaie NaF, eciiu KoHCTaHTa pelIeTKH ero
pasha 2,31-10™° m, paguyc nouna F pasen 1,33-107° m.

Tema: «Havana xumuuyeckoi TepmoauHaMuki. KuHeTuka U MeXaHU3M XUMHYECKHX
peakuuin»

BapuanT Nel

1. JluxpoMaTr aMMOHUS IIPY HATPEBAHUHU PaA3JIaracTcs M0 peakluu:



(NH3)2Cr,07(T)=N21(1) + 4H,0(1) +Cr,03(t) AH® X p =-503 x/Ix

CKOJIbKO 3HEPIUH BBIAEIUIOCH IIPU PA3JI0KEHUH HEKOTOPOU MOPLUHU AUXpOMaTa aMMOHHS,
€CJIM Macca TBEPAOro ocTarka Ha 10r MeHblIe MacChl HCXOJHOIO BELLECTBA.

2. Onranbnust oopazoBanus HyO,(T) U3 nmpocThix BemiecTB paBHa - 136,1 k/[x/Moib, SHTATBINSA
JUCCOLIMAITMY Ta3000pa3HbIX BOJAOPOA U KHCIOPO1a COOTBETCTBEHHO paBHBI 432, 490 kJ[>k/MOJb.
Boruncnute 3nepruto cesizu O-H B nepokcuzie Bogopoza, NpuHsaB 3Hepruto cesizu O-O paBHOI -
138,07 xJI>x/Mo0b.

3. Omnpenemure AH9s 1 AU cuctembr: 4NH3(r) + 302(r) = 2N2(r) + 6H20(k)

4, [Tpu Temneparype 100°C ckopocTh OAHOM peakuu B 2 pa3za 00JIbIlIe CKOPOCTH BTOPOA.
TemmneparypHbiii K03()(PULIMEHT CKOPOCTH MEPBOI PEaKLUU paBeH - 2, BTopoi - 4. [1pu kakoi
TEMIIEPATYPE CKOPOCTH 00EUX PEAKIMil BBIpaBHUBAIOTCS?

5. Kak n3MeHuTCs naBiieHHe B CCTEME IepBOHAYaIbHO coaepxkaniein HBr u Oy, eciiu k MOMEHTY
HactymieHus papHoBecus: 4HBr(r) + Oa(r) = 2H20(r) + 2Bry(r)  mpopearuposano 10% ncxogroro
KOJIMYECTBA KUCIIOPO/a, a paBHOBeCHbIe KoHneHTpawu [HBr]=0,6 mons/n; [O2]=0,36 Mob/n?

6. Bo CKOJIBKO pa3 clieyeT yBeIMYUTh KOHIIEHTPALMIO BellecTBa By B cucreme:
2A;( 1) + By(r) = 2A,B(1)

YtoObl Ipy yMEHBIIIEHUU KOHIIEHTPAIMK BelecTBa Ay B 4 paza CKOPOCTh IPSIMON PEeaKINK He
U3MEHNIAChH?

7. Jlia nekoTopoit peakiuu AG°>0. Kakue 13 npruBeIeHHBIX YTBEPKIEHUHN NPaBUIbHBI:

a) K >1; 6) k<l; B) B paBHOBECHOI1 cMecu IIpeodIagatoT NPOAYKThl peaKkuu; ') B paBHO-
BECHOM cMecu Npeodi1agatoT UCXOIHbIE BelecTBa?

Bapuant Ne2

1. [Tpu BoccTanoBnenuu 80r okcuaa xkenesza(3) amoMuaueM Boinenutces 426,3 k/lx termna. [Ipu
CropaHuu 5,4 T METANTUYECKOTO amroMUuHUsl BeienuTcs 167,3 kJx terna. Ha ocHoBaHuM 3THX
JAaHHBIX, UCTIONB3Ys 3aKoH ['ecca, BrruncauTe sHepreTudeckuii 2 ekt npu odOpazoBanuu 1 MoIb
okcupa xenesa(3).

2. AH®45, MgO(k) 1 COx(r) cootBercTBeHHO paBHa- 601,8 1 -393,5 xJx/Monb. TemnoTa
paznoxenus MgCoz xa MgO u CO, IH=100,7 xI>x/mMob. Vcrionib3ys 3TH TaHHBIC, HAHJIUTE TETUIOTY
obpazoanuss MgCO3 13 21eMEeHTOB.

4. Boruncnuth TemnepaTypHblii KOOQGUIIMEHT CKOPOCTU PEAKIIMH, €CIIM KOHCTaHTa CKOPOCTHU €€
npu 100°C cocrasiser 6:107, a mpu 150°C -7,2-1072.

5. Jli1s Toro uyToObl yBenuuuTh B 216 1 256 pa3 ckopocTh peakuuu cuHTe3a NHs, Bo ckosibko pa3
HAaJ10 MOBBICUTH B IIEPBOM ciy4yae KoHIeHTpauuto Hp, a Bo BTopoM naBnenue? Kak uamenurcs
CKOpPOCTb pEaKIUM MPH yBEIHMYeHUU JaBiieHus B10 pa3?

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



Haxoautcs B paBHOBecuH. YKa3aTh: a) Kak u3MeHUTCs coaepxkanue CO B cucreme npu
MOBBIIICHUH t ¥ TpU HEeM3MEeHHOM JiaBiieHun? C yBeJIMueHUEM JaBJICHUs TP HEU3MEHHOMN
temriepatype? 0) I3MEHHTCS JI1 K p TP MOBBIIIEHUN OOIIEro JaBjaeHus U Heu3MeHHoi t? [Ipu
yBenudeHuu t? [1pu BBenennu B cucreMy karanusaropa? OTBeT 000CHOBATS.

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

Y CTaHOBHTH MPH CIAEAYIONINX KOHIEHTpanusx: (A) = 6mounb/1, (B) = 2mone/1, (C) = 4momnb/n,
(1) = 3mounb/n. B paBHOBecHYIO cucTteMy 100aBuiu 4 MOJIb/1 BemiecTBa B. BeraucnuTs HOBbIE
PaBHOBECHBIC KOHIICHTPAIIMH BEIICCTB.

Tema: «PacTrBOpbI»
Bapuant Nel

1. PactBop coumepxkut 0,1moas CaCl, u 0,1momp AICI3 B 211 pactBopa. KakoBa mossipHas
koHmentpanus wona Cl” B pacrBope?

3
2. pH 1-10™ H pactBopa c1aboro 0 JHOKMCIOTHOT'O OCHOBaHUS paBeH 9. BoruncinTe KOHCTaHTY
JUCCOLIMAIIMU OCHOBAHUSI.

3. VYkazarb, He IPOU3BO/s BBIYMCICHUH, B KAKOM U3 PaCTBOPOB JABYX COJIEH paBHOU KOH-
neHTpauuu pH 6omnpine uan menbine. OTBeT 000CHYHTE UCXOAS U3 3aKOHOMEPHOCTH U3MEHEHUS
KHCJIOTHO-OCHOBHBIX CBOMCTB 3J1eKTposinToB: KoSe u KoTe; NasPO4 u NaaHPOy,.

4, Haitnure crenens ruaponusa cosierd u 3HaueHue pH i ux pacTBOpoB KOHUEHTPALIMU
0.1momb/n: NH4Br, KCIO, HCOONa.

5. ITPAQ,Cr,07 , npu 25°C paBHo 2107 . Bremamaer mu ocagox AgoCr,07 ipu cMemmBaHum
paBHbIX 00BeMoB 0,051 pactBopoB AGNO3 1 K,Cr,07? CreneHb TUCCOMMAIIAN ITHX JJICKTPOIUTOB
paBHa 90%.

6. Boruncnuts a u (H+) B 0,3M pactBope yKCYCHOW KHCIOTBI (K=1,8-1O'5). Kaxne 3nauenus
IPUMYT 3TH BEJIWYHUHEI 1Tociie fobasienus K 11 pacrBopa kucinotsl 0,2moms CH3COONa?
Koadpunuent akrusaoctu nonos f(CH3;COO") =0,7.

7. Cpasuuts pactBopumocts POCl, u Pbly, Be(OH), u Ca(OH),. OtBeT 000CHYITE HCXOIS U3
MOJIAPU3AIITMOHHBIX Hpe)ICTaBHCHI/Iﬁ.

Bapuant Ne2

1. PactBop comepxkut 0,1mois - sxBuBanenToB (NH4)3PO4 B 200Mit pactBopa. KakoBa mossipHas
koruenTparms noHoB NH;" B pactBope?

2. Boruncnute pH 0,001H pacTBOpa CEpHOIl KUCIIOTHI.

3. Vkaszarb, He MPOU3BO/IS BHIYMCIICHHH, B KAKOM M3 PACTBOPOB JIBYX COJIEH paBHOM KOH-
nentparun pH 6osbine win MeHbIne. OTBET 000CHYITE HCXOS U3 3aKOHOMEPHOCTH U3MEHEHHUS
KHCJIOTHO-OCHOBHBIX cBOMCTB 3siekTpoautoB: NaHCO3; u Na,ClO3; NaClos u NaClO.



4. Kaxue BeMuuHbI ABISIOTCS KOJIMYECTBEHHON XapaKTEPUCTUKON IPOLECCA AIEKTPOIIH-
ThYecKor aucconmanuu? Jlaiire ux onpenenenue. Kakyro U3 HUX ¥ MoyeMy Ha3bIBAIOT MOCTOSTHHOM
BEJIMYHNHON?

5. Haiigure crenens rugpommsa NalOz u NalO B pactBopax konnenrparuu 0,1 mons/m. 13
MOJTyYEHHBIX JAHHBIX CICNAlTe BBIBOJ O CPABHUTEIHHOW CHIIE KHCIOT, 00pa30BaBIINX ITH COJIH.

Kn(HIO3)=1.6:10" ; Kn(HIO)=2.3-107.

6. Brimagaer mu BaSO,4 npu 1oGaBineHuu pacTBopa cepHOM KUCIOTH 00beMoM 100mi mpu
xoHenTpauuu 0,2moub/11. K pactBopy BaCl, Toro sxe o0bema, ecin MoJsipHast KOHIICHTPALUsI
9KBHBAJIEHTA 3TOro pactBopa paBHa 0,2Moib/11.7 bynet a1 100aBiIeHHOE KOJIMYECTBO CEPHOM KUCIOTHI
9KBHUBAJIEHTHBIM WJIN U30BITOYHBIM?

7. Ckoubko Mosib NH4Cl crienyer nobasuts x 11 0,1M pactBopa NH4OH(K=1,8~10'5) IIJIA TOTO,
4TOOBI KOHIEHTpamus noHoB OH™ crana uncnenHo pasaa Kn? Yenosuo npumem f(NH;)=1.

Tema: «OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE PEAKIIUH U )JIEKTPOXUMHUYECKHE TIPO-
ecCh»

Bapuant Nel

1. 3aKOHYHTH COCTABIICHUE YPABHEHHSI PEAKIIMU U 110100paTh KO3 PHUINEHTHI MPOCTEHITUM
cnocooom: SO,+H3As04+H,0—H3ASO3+...

2. Hanwuiure ypaBHEeHUs peakiMii U moA00paTh KOdPPUIMEHTHI SIEKTPOHHO-HOHHBIM METOIOM:
MnSO4+(NH4)28208+H20—>HMnO4+...; H,0,+CaOCl—

3. CocTaBUTh B MOJICKYJISIPHOIT (popMe ypasHenne peakuun: [Fe(CN)g]* +H,0,—[Fe(CN)6]*+0,

4, Uemy paBHa MOJIIpHAs Macca SKBHUBAJICHTA MIEpMaHTraHaTa Kalus Kak OKUCIUTENs, €CITU 3TO
BEIIIECTBO B MPOIIECCE PEaKIIMU BOCCTaHABIMBAETCs: a) 10 cynbdara mapranua (1) 6) mo nuoxcuma
Maprasiia B) 1o Manranara kamust K;MnO,?

5. Byner nu paboTath raJbBaHMUYECKHUI 37IEMEHT, COCTOSIIEH U3 BOJAOPOIHBIX 3JIEKTPOJIOB,
norpyskeHnsix B 1 u 0,11 pacteopst KOH mipu 25°C, ecii kaxkyiiast CTeneHb AUCCOIUAI[MU PACTBOPOB
KOH cootBercTBeHHO paBHbl 77 1 91%?

6. T"anpBannueckuii PJIEMEHT
(-)2Cr/2Cr+ | H,SO, | (Pb) 3H2/6H" (+)

00pa3oBaBIIeICS IPH KOPPO3UU XPOMa, OTIATHHOTO CO CBUHIIOM, JIaeT TOK cmioi 6A. Kakas
Macca XpoMa OKHUCIUTCS U CKOJIBKO JIUTPOB BOJOPO/IA BBICITUTCS 32 55¢ pabOTHI 3TOTO
aJeMeHTa’?

7. MenHblil KYJIOHOMETP COETMHEH MOCJIEA0BATEIBHO C JJIEKTPOIU3EPOM, B KOTOPOM HUJIET
anekTpoin3 BogHoro pactBopa AGNO3 Ha yrOJIBHBIX JIEKTPOAAX (JIalHTe MOHYIO CXeMY MPOIIECCOB,
npoucxosamux mpu dekrponusze AGNO;). Ha katone B KynmoHoMeTpe BbIAETUIOCh 1921 menun, a B
anektponusepe 450r cepedpa. Onpeenure BBIXO MO TOKY B dekTponu3epe. Kakoit 06beM 3aiimMer
BBIICIIMBIIINICS KUCIOPOJ, €Cii 3TOT 00beM u3meputh tipu 10°C u nasnennu 9730311a?

Bapuant Ne2



1. 3aKOHYMTH COCTABIICHUE YPAaBHEHHSI PEAKIIMU U 110100paTh KO PHUIHUEHTH! POCTEHIINM
criocobom: HSO4+KI+KCIO;—KCl+ls...

2. Hamumire ypaBHEHHUS peakiuii 1 Hog00paTh KO3 PHUIIHEHTHI AICKTPOHHO-HOHHBIM METO/IOM:
H,SO4+H,S+KMnO4—S+...; HNO3+FeS,—

3. CoctaBuTh B MOJIEKYJISIpHOH (popme ypaBHeHHE peakiui: NoHa+1,— N+l .

4, Kakyro Maccy anmroMuHusS MOXHO OKHCIHTH ¢ romotbio 0,11 0,258 K,>Cr,07 mo peakiuun
A|+KQCI’207+H2804—>A12(SO4)3+CY2(SO4)3+KzSO4+H20.

5. DJIC ransBannueckoii memu (-)Ag/AgNO3 0,0058 /a=98% | | Ag/x
1/a=85%/AgNO3(+)=0,085B. Omnpeaeanute KOHICHTPALHIO IEKTPOIHUTA IIPH IOJIOKUTEIHHOM
AIIEKTPOJIe, e€clii KO3 PUITMEHTHI aKTUBHOCTH HOHA cepedpa B pacTtBopax AGNO3 npu oTpuIiaTeIbHOM
Y TIOJIOKUTEIBHOM 3JieKTpoie paBubl 0,945 u 0,750.

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

00pa30BaBIIerocs MPU KOPPO3UH ATFOMUHUS, KOTOPBIA HAXOAUTCA B KOHTAKTE C XPOMOM, 32
ImuH 20c ero paboTel HA XPOMOBOM KaToie BoccTaHoBMIoch 00,0341 kucnopoa.

OHpeIleJII/ITC, HACKOJIbKO YMCHBIIWJIACH ITPU 3TOM MacCa aJIIOMUHUCBOTIO 3JICKTPOAA U YEMY
paBHa CuJjia TOKaA, HPOTCKIICTO I10 BHEIIHEH 1IeMM raJIbBAaHUYECKOTO 3JIEMEHTA.

7. UYepes cepeOpsiHbIN KyJIOHOMETP MPOMYCKaIN TOK B Te4eHHEe 34. AMIepMeTp MOKa3bIBal CUITY
Toka paBHyto 0,9A. Haiitu % norpemHocTy, jaBaeMblii aMIEpPMETPOM, €CIIH 33 3TO BpeMs B
KyJIOHOMETpe Ha KaToze Bbiienuiock 12,32r cepebpa.

Tema: «CTpoeHHe U CBOICTBA KOMILIEKCHBIX COEHMHEHHIN»
Bapuant Nel
1. Hassatp xomiutekcubie coeaunerus: Ba[Cu(C,04)2], [Co(NH3)2(en)(CILL)]CI, [PtCI;][AuCly].

2. Hanwucate ¢popmynsl: a) rerpaitononnaat(ll) unaus™); 6) xmopun 6poMaTeTpaaMMu-
HakBaxpoma(lll); B) TppaMMUHXJIOpPOTUHUTPOKOOATBT.

3. MoxHO 11 ocaguTh HoHbl Ni*+ 13 pactBopa K3[Ni(CN)4] oosemom 11 u C=0,1 monb/muTp,
coneprkamero 0,2 Mois KCN(a=80%), ecin 106aButh 10™moms cynbduaa ammonns? TIpu kakoil Mt
KOHIIEHTPAIIUU CYIb(PHIa aMMOHHS HAYHET BBINAIaTh OCAT0K? (HP(NiS)=2-10'28).

4. Omnpenenure THIT THOPUIU3AINY B CICAYIOIINX KOMIUIEKCaX, a TaK ke n300pa3uTe ux
reomerpuieckyto popmyny: [AuCly] ; [PtCls]” .Uemy paBHBI HX MarHUTHBIE MOMEHTHI?

5. J171s ocaskeHHs XJIOPUA-HOHOB, COCTABISIONINX BHEUTHIOW c(hepy KOMIUIEKCHOTO COSTUHEHUS,
u3 100m 0,02m pactBopa coenunenust CrCls-5H,0 motpedoBaiocs 20Mit

0,2m pactBopa AgNOQOs. 1o pe3yapTaTaM 3TOT0 OIbITa COCTABHTE KOOPAWHAMOHHYIO (HOPMYITY
COCANHCHUA U HA30BUTE €T0.

3+
6. C JIMraHaaMHu €71a00T0 HIIM CHJILHOI'O MOoJIs KoMIniekchl Co SABJIAIOTCSA CUJIbHBIMU



2 o
OKHCIHUTENSIMU, a KoMInIeKkchl Co * MPOSIBJISIIOT BOCCTAHOBUTENBHBIE cBoMcTBa? Kak 310
o0mpscuser TKIT?

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

2. Harmmcarp ¢popmyibl: a) ammunnentanuanodeppat(Il) mvarpus; 0) auruapoxkcorerpa-
xnopormiatunat (IV) ammonus.

3. K 0,2m NiSO,4 no6aBunu paBHbIil 06beM 2M NH3, BEIUHCIHTE [Ni]2+, €CJIA CYATATh 4YTO B
pactBope oGpasyercst kKomuiekcHbiit no [Ni(NHs)e]*+.

4- . 4-
4. B kommekcax [CO(NO,)e]™ u [Ni(CNS)g]™ nuranasr o6magarot cuiibHbIM mojeM. CocTaBbTe
SHEPreTHYECKYI0 cxeMy oOpa3oBanus cBsseil (Meton BC) B 3THX KOMIUIEKCAX M YKaKHTE MarHUTHBIC
CBOMCTBA KOMILIEKCOB.

5. Onpenenute koopauHamonHoe ucio (x): [Fe"Fx] *?; [Fe'Clx] ™2,

6 7
6. Kakas anexkrponnas kondurypanus, d° wim d’, naet 6osbinee 3HaueHue Ecyrr as
OKTa3IpUYECKUX BHICOKOCIIMHOBBIX M HH3KOCITMHOBBIX KOMILIEKCOB?

KpnTeplm OLCHKH OTBE€TA CTYACHTA INPHU BLINIOJTHCHUH KOHTpOJ’[bHOﬁ paﬁoTLl

Onenka TpeOoBanus Kk 3HAHUAM

OTIIMYHO NIPUBEACHBl  IIOJHBIE  IPaBUJIbHBIE  PEIICHUS, OTBETHl I'PaMOTHO
apryMeHTHPOBAHbI

XOpOILIOo JIOTIYIIEHbl HE3HAUYMUTEJIbHBbIE MOTPEIIHOCTH MpPHU OTBETaX Ha BOIMPOCHI,

aprymeHTanus Obuia He OJTHON

YAOBJICTBOPUTCIBHO B otBerax Ha HCKOTOPBIC BOIIPOCHI HOIYIICHBI Fp}I6BIe OI_HI/I6KI/I, 4acTb
BBIBOZOB HE apryMCHTHPOBAaHA UJIKW apTYMCHTUPOBAHA HEIIPABUJIBHO

HeynoBieTBopuTenbHO  OTBeThl Ha 50 u Gosiee % BOMPOCOB OMMOOYHBI, OOJBITUHCTBO BHIBOIOB
HE apryMEHTUPOBaHbI WM apTYMEHTHPOBAHbI HEMPABUIIBHO

Ilpumepnvie 6apuanmol mecmogvix 3a0aHUlL
Tema: «OCHOBHBIE KJIACChl HECOPTAHMYECKUX COeIMHEHHIT»
Bapuant Nel

1. ®opmyna kpucramioruapara cyiabdara HaTpHsl, Macca KOTOPOTo MPU 00E€3BOKUBAHUN
yMeHbIniach Ha 47%

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

2. KapOonart xanmus pearupyeTt B pacTBOpE C BEIIECTBaMU Habopa



1) CO,, SO,, H3PO4  2) CO, KOH, HC1
3) BaCl,, HNOS, Rb,SOs  4) KHSO4, NaOH, SO3
3. OnHOBpEMEHHO HE MOTYT HaXOJUTCS B pacTBOPE BEIIEeCTBa Habopa
1)Na;SO4 u HC1 2) NaOH u H,SO4
3) NaClu H,SO,  4) NaOH u K;SO,4
4. OJHOBpPEMEHHO B PaCTBOPE MOT'YT HAXOAUTCS NOHbI

1) Ni**, K*, SO.%, I 2) Pb?*, S*, CH3;COO0; Ba**
3) NH,*, PO, Ca% F  4) A1* Fe*", COs”, Br

5. VYcTaHOBUTH COOTBETCTBHE MCKAY BCIICCTBOM U CBOMCTBaMH

1: a3oTHas kuciaoTa A: B3aMMOJEUCTBUE C COISIMU MEJIU C 00pa30BaHUEM OCaIKa

2: ruapokcu HaTpus b: B3anmoeiicTBre ¢ consiMu Oapus ¢ 00pa3oBaHUEM OcalKa

3: consHas kucnora B: B3aumopeiicTBue ¢ cepoil mpu HarpeBaHUU

4: cynbdat amoMuHUs I': B3aumoielicTBHE ¢ IMHKOM C 00pa3oBaHUEM BOJOpPOAA

6. KomuuecTBo BO3MOXHBIX cojieit oopasoBanHbix H3S04 1 AI(OH)
14 2)1 3) 2 4)3 5)5

Bapuant Ne 2

1. Tmapun ogHOBaIEHTHOTO MeTaia coaepkuT 12,5% Bogopoaa mo macce.
1) cepebpo  2) HaTpuit 3) nutuit 4)3010TO

2. Jlmokcup yriiepojia MOXET pearupoBarh ¢ BellecTBaMu Habopa
1) CaO, (NH,4)>C03 pactBop, HNO3; 2) Na,CO3 pactBop, Mg, C (kokc)
3) KOH, H,SOy, pactsop BaCl, 4) CuS04, NH3, NaOH

3. OngHOBpeMEHHO HE MOTYT HAaXOJUTCS B paCTBOpE BellecTBa Habopa
1) BaCl, u NaNO;  2) BaCl, u NaBr
3) Ba(N03)2 u Kl 4) Ba(N03)2 u HySO4

4. Kucnyro coib MOXXHO MOTYYUTh B BOJHOM cpejie MPH B3aUMOICHCTBUU
1) LiOH u HBr 2)CsOH u P,05
3) Mg(0H); u HCOOH 4) AIOH)3; u N,O3

5. OIHOBpPEMEHHO B PacTBOPE MOT'YT HaXOJUTCS UOHBI

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

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

6. YcTaHOBUTBH COOTBETCTBHE MEXY BEIIECTBOM U CIIOCOOOM €T0 PAaCIIO3HAHHMS
1) 1: yrumekucneiii ra3  A: BO3ropaHHe TICIOLICH JIyYHHBI

2) aMMHaK b: Bo3ropaHue ¢ XxapakTEpHBIM 3ByKOM
3) kuciopon B: moMyTHEHHE U3BECTKOBOM BOBI



4) Bomopon I': n3MeHeHne OKPaCKH BIIAXKHON MHIUKATOPHON OyMakKKH
7. YCcTaHOBUTH COOTBETCTBHE MEKY BEIIECTBOM U CBOHCTBAMHU:

1) a3oTHas KucIOTa A: B3auMoOJIeHiCTBHE C COJISIMU MEJIM C 00pa30BaHUEM OCajIKa
2) THIpOKCUa HATpUsi  bB: B3aumojeiicTBre ¢ cosiMu Oapusi ¢ 00pa3oBaHUEM OCaIKa
3) cossiHas KHCI0Ta B: B3aumojelicTBHE ¢ cepoil IIPU HarpeBaHUU

4) cynbdar anroMuHAsS [ B3aMMOJICHCTBHE C IMHKOM C 00pa30BaHKEM BOJIOPO/Ia

8. B pesynbTare clieAyIONMX MPEBPALICHUI

5i02+C Ca HCl oz Ca3(PO4)2

Ca3(PO4)2 X1 Xo X3 X4 X5

o0pasyeTcs KOHEUHBIN TPOIYKT X5

1) Ca(HPO4), 2) CaHPO, 3) CaHPO,*2H,0 4) Ca,P,07

Tema: «Ctpoenne aroma. Ilepuoanyeckuii 3aKOH ¥ NMEPUOANYECKAA CHCTEMA XMMHUYECKHX
ajemenToB .. MenaeieeBay

Bapuant Ne 1
1. M3031€KTpOHHBIE aTOMBI U HOHBI
1) Fe**, Co®* 2) Co, Ni** 3) Fe**, Fe**  4) Co*", Mn
2. DnextpoHHas eMKocTh f -mogypoBHs
1)14 2)6 3)18 4)10
3. DHeprust cpoJICTBA K DJICKTPOHY B TIEPHOJIC

1) He u3MeHsieTcs:  2) yMEHbIIAeTCs
3) yBenuuuBaeTcsi  4) OCTAlOTCS OCTOSIHHON

4. Pa3peH.IeHHBIfI H3.60p KBAHTOBBLIX YHCCJI 3JICKTPOHA

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

5. Haumensmuit paanyc uMeeT HoH
1) Cs™ 2) Ba?* 3) Te?4) I

6. Mogenb aroma, co3garnas D.Pe3epdopaomM HasbIBaeTCS

7. Ywucno ypoBHeil y aToma ornpeaenseTcs KBaHTOBBIM YHCJIOM

8. DHeprus oTpbIBa 3JIEKTPOHA OT aTOMa Ha3bIBACTCS YHEPTUECH




9. Ecuu anekTpoH aenaet BeIOOp Mexny 4d 1 5 S aTOMHO# OpOUTAIIBIO, TO ATOM COACPIKHUT
-3JIEKTPOHOB

10. YcTaHOBUTH COOTBETCTBHUE MEXKIY DIEKTPOHHBIMH KOHPUTYPAIIHSIMA U XUMHUYECKUMH Yac-
TULIAMU

1: 1s°2s2p%3s%3p"  A: Na*
2: 1s°25°2p°3s%3p°  B: N
3: 1s%25%2p° B: §%
4: 1s°25°2p® I: Al

11. PacnonokuTh B MpaBUJIbHOM MOCIIEIOBATEILHOCTH 3aII0JIHEHUS SHEPTeTUUECKUX MO TyPOBHEM
B aTOMax

A:5s b:4d B:3d I':5p [d:6s E:4p
Bapuant Ne 2
1. M30351eKTpOHHBIC aTOMBI M HOHBI
1) Fe**, Co®* 2) Co, Ni**  3) Fe**, Fe** 4) Co*", Mn
2. Hab6op kBantoBbix yucen N = 3, | =1, s=+£1/2 umeer
1)Si 2)Al 3)ClI 4)S 5)P
3. OnnHaKoBOE KOJUYECTBO AJIEKTPOHOB Y HOHOB
1) Ba®*, Mg®*, Cd**  2) Ba’+, I, Te* 3)Hg®,I,Sn  4) I, Cd*", Sn*
4. DnexTpoHHas eMKOCTh { -TIOAYPOBHSI
1)6 2)14 3)10 4)18
5. DHeprus MOHM3AIMH B TpyIIe
1) He u3MeHsieTCsl  2) YBEJIHYUBAETCSI
3) yMeHbIIaeTcst 4) ocTaroTCs MOCTOSHHOM
6. AtomHbIe opOUTaTH Jar0T cymMmmy N+ 1 =9
1) 6f, 7d, 8p 2) 5f, 7p, 8s 3) 4f, 5d, 6p 4) 4d, 5p, 6s

7. Yucmo HECITapCHHBIX 3JICKTPOHOB B aTOMEC XpOMa B HCBO36y)KI[CHHOM COCTOSAHHUH

8. Dueprus nonmsaruu aroma Ca (3B): I3 = 6,113; I, = 11,871, I3 =51, 21. TpeThs dHEprUs Uo-
HU3AIUU PE3KO BO3pACTaeT U3-3a OTPHIBA JJIEKTPOHA

9. 9.Yucno opOuTtaiieil y aToma OmpeeseTcs KBAHTOBBIM UHCIIOM

10. YcTaHOBUTH COOTBETCTBUE MEXKIY dIEKTPOHHBIMHU KOHPUTYPAIISIMA U XUMHUYECKUMH yac-
TULIAMU



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

Tema: «XumMuueckasi CBA3b»

Bapuant Ne 1

1.

B psiny Bogopoanbix coeaunenuit anemenToB VI A rpynmst: H,O — HpS- HpSe nonsprocTs
cBs3u O — H:

1) yBeauuuBacrcs

2) HE U3MEHSCTCS

3) ymeHbIIaercs

4) cHa4ajga yMEHBIIAETCS, IOTOM YBEIIMYNBACTCS

Tonpko KOBaJIGHTHAS CBSI3b UMEET MECTO B COSAMHEHUH C (hOPMYIIOi
1) Ba(OH), 2) NH4NO3; 3) H,SO, 4) Li,CO3
AToMm yriepoza B BO30YKI€HHOM COCTOSIHUU 00pa3yer:

1) YCTBIPC KOBAJICHTHLIC CBA3H, 3a CUCT YETHIPCX HECIIAPCHHBIX 3JICKTPOHOB

2) TpH CBsI3H, 33 CUET JBYX HECMAPEHHBIX 3JICKTPOHOB M HEMOCICHHON 3JIEKTPOHHO# Maphl

3) HH OJIHOW, aTOM yTJIepo/ia B HEBO30YKIEHHOM COCTOSHUM XUMHUUECKHUX CBS3EH HE
obpa3yer

4) nBe CBSI3M, 3a CUET JIBYX HECHAPCHHBIX DJIEKTPOHOB

BemectBo, KOTOpOE HE MOTYT 00pPa30BBIBAaTh BOJOPOIHYIO CBSI3b
1) H,O 2) HF 3)HN3 4) HI

Sp3 THOPUIN3AIIHS PEATTU3YETCS TTOJTHOCThIO

1) SO, 2) CH, 3) SO; 4) C10°

Y CTaHOBUTH COOTBETCTBUE MEXY (PU3HMUECKUMH CBOMCTBAMH M TUIIAMU KPHCTAILTHUECKUX
pELIEeTOK:

1: KOBKOCTb

2: HU3Kas TeMIeparypa KUIeHHs

3: BBICOKasI TBEPJIOCTh

4: snekTpudeckast IpoOBOJIUMOCTh PacTBOpa
A: aTroMmHas

b: metannudueckas

B: nonnasa

I': MmonekymnspHas

VY CTaHOBUTH COOTBETCTBUE MEXKY THOpHAN3AIIMEH U MOJICKYJION MIIA YacCTHIEH

1) sp A: BeCl,



2) sp?
3) sp°
4) spd

Bapuant Ne 2

B: CO5”
B: NF3
I': PFs
I[: PFG
E: XeFg

1. BemiecTBO ¢ MOHHOH CBSI3bIO UMEET HOPMYITy

1)KBr 2) SO,

3) CHa

4) HC1

2. AtomHas KpUCTaAINIMYECKasd PCIICTKA XapaKTCpHa 1A

1) amroMuHMS ¥ KapOKIa KPEMHHS

2) cepsl U Hoaa

3) okcula KpeMHHUSI M XJIOpUIa Kamus

4) anmasa u bopa

3. Sp® ruGpuM3aLs pean3yeTcsl MOJTHOCTHIO

1) SO,

2) SO; 3)CHs 4)CIO

5) CIO;

4. YcTaHOBHTH COOTBETCTBHUE MCXKAY BCUIICCTBAMU U BUAAMU XHUMHYECKOH CBSI3U B HUX 1

BOJIb(Ppam

ajnMas

aMuax
IIOBapeHHas CoJlb

A: KOBaJICHTHAs MOJsIpHAs ajiMa3

b: xoBaJIeHTHas HeNoOJIIpHAs aMMHaK
B: merannudeckas

I': nonnas

5. YCTaHOBUTH COOTBETCTBHE MCXKAY BCIICCTBAMU U TUIIAMU KPHUCTATINIMYCCKHUX PECIICTOK

YTJIEKUCIIBIN Ta3
KapOOpyHI
HUKEJb

aneraT HaTpus

A: noHHas

b: MmonexynsapHas
B: merannuaeckas
I': atomuas

6. YCTaHOBHTH COOTBETCTBHE MEXKy THOPUIAM3AIIUCH W MOJICKYIION

sp®
sp’
spid?
spd
spd

PR

A:  OF, B: SFg
b: BF3 I: SF4 .
E XeFg 212 BEC|2

Tembl: «Hayana xummnueckoilt TepMoanHaMuku. KnHeTnka 1 MexaHM3M XUMHYECKOH peaKkunu»

Bapuant Ne 1



. Bo ckonbko pa3 yBenuuutcst ckopocth peakiuuu Ha(r) + l2(r) = 2HI(r) npu yBenudeHun nasie-
Hus B 3 paza

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

. ITpu tremneparype 90°C peakuus nporekaer 1 muH. [Ipu kakoil TeMiieparype peakius 3aKOH-
yutcs 3a 14 21MuH, eciin TeMieparypHblil K03 (UIIUeHT paBeH 3

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

. Xumunueckoe paBHoBecue peakiuu ZNn(t) + 16HI(d = 8lx(r) + 8H,S(d - Q cmecTuTcs BripaBo
IPH TOHKEHHH

1) konnentpanuu HyS
2) konneHTpanuu Hl
3) naBieHuUs

4) reMmniepatypbl

. Xummuueckoe paBaoBecue peakiuu Zr(t) + 2C1(r) = ZrCly(r) + Q cMermaercs BipaBo mpu
1) MOBBIIICHUN TABICHHSI

2) noBbiieHnn KoHueHrparuu ZrCly

3) JOTOTHUTENHLHOM BBEJECHUU ZI

4) TIOBBIIIIEHUH TEMITEPATYPBI

. B romorennoii cucreme 3A(r) + B(r) = 2C(1) + D(r) paBHOBeCHbBIE KOHIIEHTPAIIUH BEIIECTB
(Monb/m) coctaBunu: A - 0,03; B - 0,02; C - 0,004. cxonHas KOHIIEHTpaIus BelmecTsa A
(Mob/1T) paBHA

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

. 132 moab CO u 2 mons C1; ob6pazoBaniocs npu Hekotopoii Temneparype 0,45 mons COC1,.
Koncranra paBaoBecus peakuuu CO + Cl, = COC1,(r)

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

. CranmgaprtHas Teruiora oopaszoBanus MgO (k) u CO; (T) cooTBeTcTBeHHO paBHa -601,8 u -
393,5 xx/monb. Ternora pasznoxxenus MgCO3z xa MgO u CO, AH = 100,7 xJI>x/MOJb.
TerutoTa oopazoBanus MgCO;

1) -1096 xJIx/mMomb. 2) -1006 kJIk/MOJIb.
3) -996 kJIxx/mMomnb.  4) -876 kJIK/MOJIb.

. TCHHOTa, KOTOpas nmorjiomacTCAa 1IN BEIACIACTCA IPU pa3I0KCHUN XUMHUYCCKOTO0 COCIUHCHUSA
KOJIUYEeCTBOM 1 MOIb Ha IMPOCTHIC BEIICCTBA HA3BIBACTCA

. Ecnm ckopocTh mpsiMoit peakiiuy paBHa CKOPOCTH OOpAaTHOM peakiiu, TO HACTYIaeT XuMuJe-
CKoe




10. 3aBHCUMOCTH CKOPOCTH pEaKIUH OT TEMIIEPaTyphl ONpEAEAeTCs IPABUIOM

Bapuant Ne 2

1. Bo ckoabko pa3 yBenuuutcs ckopocts peakinu CaO(t1) + CO,(r) = CaCOs(y) npu yBennyeHun
JaBlieHus B 3 pasza

1) B9 pa3
2) BS8pa3
3) BO6Dpa3
4) B3pa3
5) He U3MEHHTCS

2. Bo CKOJBKO pa3 yBEIMUYUTCS CKOPOCTh peakuuu npu HarpeBanuu ot 75°C mo 115°C, ecnm
TEMIIepaTypHbIA KO3OPPHUIHUEHT paBeH 2

1) B2 pa3

2) B4 pa3

3) B8 pa3

4) He UBMCHUTCS
5) B 16 pa3

3. Tlpu moBbIIEHNH JaBICHHUS] XUMHYECKOE paBHOBECHE CMEIIAETCS BIPABO
1) 2NO(r) + Oy(r) = 2NO,(r ) 2) C(1) + CO(r) = 2CO(r)
3) 2NF(r) + 3Ha(r)= 6HF(r) + No(r)  4) CHa(r) + 4S(r) = CS(r) + 2H,S (1)

4. Xummueckoe paBHoBecue peakiuu 4FeS;(1) + 110,(r) = 8S0,(;) + 2Fe,03(t) +Q cmectutes
BIIPABO TIPH

1) MOBBIIIIEHUH TaBJIECHHUS
2) moBbIIIeHHH KoHIeHTparmu SO,

3) momoiHKUTENEHOM BBeacHHH F€,03
4) MOTIOTHUTETLHOM BBeleHnH FeS;

5. B romorennoii cucreme Ha(r) + I2(r) = 2HI(;) paBHOBECHBIC KOHIIEHTPAIIMH BEIIECTB (MOJIb/TT)
cocraBuiu: HI - 0,02; I, - 0,05; H; - 0,03. MicxoaHast KOHIIEHTpAIHs BOJOpo/ia (MOJIB/JT) paBHA

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

6. B romorennoi cucreme 4HCL(r) + O,(r) = 2H,0( 1) + 2C1; paBHOBECHbBIE KOHIICHTPAIIMH Be-
niectB (Monw/m) coctapunu: HC1 - 0,85; O, - 0,44; C1; - 0,3. UcxonHast KOHIIEHTpAITHs KUCIIO-
pona (MoJIb/IT) paBHa

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

7. Tlpm cxuranuu rpaputa odbpazosaiucs okcua yrieponaa (1V) maccoii 8,86 r. Termnooit a3 dexr
peakuuu AH = -79,2 k. Tenmora o6pazoBanust CO,



1) -393,3 xJIx/Moib
2) -358,4 x]JIx/Moib
3) -335,5 k/I)x/Moutb
4) -326.,4 xJI:x/MoIb
8. Terutora, KOTOpas MOTJIOIIACTCS WIIM BBIACISETCS IIPH 00pa30BaHUU XMMHUYECKOTO COEAMHEHHUS
KOJIMYECTBOM BeIecTBa | MOJIb M3 TIPOCTHIX BEIIECTB MPH 3aJaHHBIX YCIOBHUSIX
Ha3bIBACTCS

9. CmMenieHre XUMHYIECKOTO paBHOBECHS OIIPEACTIACTCA IPUHIUIIOM

10. MunumanpHasi U30BITOUHAS PHEPTHS], KOTOPOIl TOJKHBI 0071a1aTh MOJIEKYJIbI, YTOOBI peaKIus
MeX/1y HUMH CTaja BO3MOXHOW Ha3bIBAETCS

Tema: «PacTBOpBI»
Bapuant Ne 1

1. Cwmemansl 100 r 20%-10Tr0 pactBopa u 50 T 32%-HOT0 pacTBOpa HEKOTOPOT'O BEIIECTBA.
KonneHTpanus nojry4eHHOro pactBopa

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

2. ns nmomydenus: 9%-HOro pacTBoOpa COJITHON KHCIOTHI Haao pactBoputh 67,2 1 HCI B Boze
Maccou

1) L107xr  2)0,505xr 3)0987kr 4) 1,227 xr
3. YpaBHCHHIO 3Ag+ + PO43' = AgsPO,4 cOOTBETCTBYET B3aUMO/ICHCTBHE

1) AgN03 ¢ Na,PO4 2) AgZO C H3PO4
3) AgNO3 ¢ H3PO,  4) AgCl ¢ NagPOq
4. KuciaoTHOCTh pacTBOPOB COJIEH C OJJMHAKOBON MOJISPHOM KOHIIEHTpAIlMel YBEIIMUUBACTCS B

pany

HUTPAT KaJusl, CUIMKAT KaJIHs
OpoMU/T KaJbIIHsI, OPOMHUJT ATFOMUHUS
XJIOpUA Kajust, (GPTOPHUI Kaus
XJIOpU I JTUTUA, XJIOPUA KAJIHUA

5. Xnopun 6apust maccoit 41,6 r pactBopuiH B Boje. B nmonyuennom pactBope coaepxkurcs 0,35

MOJTb XJIOpUI-HOHOB. CTEIIeHb TUCCOIMAIINHN XJIOpUAa Oapus
1) 87,5% 2) 17,5% 3) 57,1% 4) 96%

6. Eciu KOHIEHTPAIHS pacTBOPA MHAPOKCHAa aMMouus pasHa 0,1M i K, = 1,76*10, To ero
CTENEHb UOHU3ALMHU (Olyon) COCTABUT

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

7. Ecnu xoHUEHTpaius HoHOB Bogopona [H'] u anerar-uonos [CH3COO] B 0,1M pacTBOpe yK-
cycHoit kucioTsl paBHa 0,00132 Mob/I1, TO €€ KOHCTaHTa HOHU3AIUN

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



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

9. AKTHUBHas KOHIICHTpalusi aHHOHOB aon- B 0,01 M pactBopa runpokcuaa kanus KOH, yunteiBas
HMOHHYIO CHIIY pacTBOpa paBHa

1)9*10°  2)8*10° 3) 7107 4) 6*10°

10. Koncranrta ruaponusa, creneHs ruaposmsa u pH 0,1M pactopa comu HCOONH, (Kn(kuc)=
1,8*10™, Kn(och) = 1,76%10°)

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 mi 96%-Hoti cepHO#t kuciots (p = 1,84r/mi1) mpubasmim 400MIT BOBI, MTOTYIHIICS
pacTBOp IIOTHOCTHIO 1,225 r/Mit. MonsipHast KOHIIGHTpALUs PacTBOpa

1)3,78M  2)221M  3)257M  4)4,02M

2. N3 400 r 20%-HO0T0 pacTBOpa MpHU OXJAKICHUH BbIACTNIOCH 50 T pacTBOPEHHOTO BELIECTBA.
MaccoBast 10711 BELIECTBa B OCTaBIIEMCS PacTBOpE

1) 8,6 % 2) 6,3% 74% 4)95%
3. YpaBHEHHIO Fe¥* + 30H = Fe(OH); cooTBeTCTBYET B3aMMOICHCTBHIE

1) FeCl3; ¢ KOH 2) Fey(S04)3 ¢ Ba(OH),
3) FeSO,c NaOH  4) Fe(OH); c HC1
4. IllenoyHOCTH pacTBOPOB COJIEH C OJIMHAKOBOM MOJISIPHOM KOHIIEHTPAIMEH YBEITNUNBACTCA B

pany

1) xapOoHAT HATPUs, HOAU HATPUSI

2) cynb(uT Kanus, Cynbpu HaTpUs
3)HUTPUT HATPUS, HUTPAT HATPHUS
4) X0opuJ TUTHSL, XJTOPUT AMMOHHUS
5. KommnuectBo orpunarensHbix HOHOB B 120 1 10% pacTBOpa aMMOHUS, €CJIH CTETIEHb AUCCO-

nuanuu conu pasHa 90%

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

6. Ecnu xonnentparus azotuctoit kucinotsl HNO; paBra 0,12M u K, = 6,9*10'4, TO CTEIEHD €€
HOHU3AI[UHA COCTAaBUT

1) 7,6%107
2) 8,6%107
3) 8,6*10°°



4) 7,6*10°°

7. Ecnun xoHUEHTpanus pacTBopa ruipokcuia ammonus pasHa 0,1M u K = 1,76*10°, To ero

8.

10.

Tema:

CTETICHb MOHU3AIUH (y0) COCTABUT

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

KonnenTpamus noros Bogoposaa [H'] 6%-Horo pactBopa XJI0pOBOIOPOIHOM KHCIOTEL  (p =
1,028 r/mi) cocTaBisier

1) 1,69

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

AxtuBHOCTB XJ0puA-uoHOB B 0,1 M pactBope xmopuaa varpus NaCl pasna

1) 7,58*10°

2) 7,62*10°

3) 7,68*10

4) 7,54*10

Crenens ruaponusa u pH conu 6pomuna ammonus NH4Bu pH 0,011 pactBopa (Ko = 1,76*10
°)

1) 2,38%102 1 5,62 2)4,52*10° u 8,34 3)5,68*10°21u 6,32  4) 3,54*10"% u 4,35

«OKHCIUTENbHO-BOCCTAHOBHUTEIbHBIE PC€AKIHUHU U IJICKTPOXHMHUYECCKHUE MMPOLECChD»

Bapuant Ne 1

1.

2.

3.

4.

Peakmus AUCTIPOITIOPIHUOHUPOBAHUA

HNO, = HNO3; + NO + H,0

KoMnO4 + H,0 = KMnO4 + MNnO,4 + KOH

NH;NO3; = N,O + H,O

KCIO3; = 0, + KCI

Peakius BHYTPHMOJIEKYISPHOTO OKHCIIEHHSI-BOCCTAHOBIIEHHUS

1) AgNO3 = Ag + NO; + O3

2) Agzo =0, + Ag

3) K>S03 = K,SO,4 + KoS

4) N02 + Hzo = HNO3 + HN02

Omnpenenure cymmy koaddunrentoB B ypaBaenue peakiuun CaOCl, + H,O + NaBr —

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

VY CcTaHOBUTE COOTBETCTBHE



1: mpoaykTh anekTponu3a paciuiaBa CuCl; A:CuuCl,
2: mponyktsl dnekTpoiu3a pactBopa CU(NO3z),  B: Cuu O
3: mpoaykThl aaekTponu3a pactBopa Ca(N03); B:H,u O,

I:Cau0O,
Z[Z H2 u C|2

5. B mporuecce anekrposusa pactBopa NaCl, mpu cuite Toka SA 3a 85 MUH Ha aHOJC BBIAEIACTCS
MPOJIYKT 00beMOM 71 (OKPYTJIIUTB JI0 IECATHIX )

6. mns oxucnenus B kucioit cpene 0,05 1 0,2 M NaNO, notpedyercs 0,25 H pactBop KMnO4
o0beMoM 71 (OKpYTJIUTB JIO COTHIX )

7. Ucxons u3 peaxiuu SO0, + HCIO,4 + H,O = HCI + H,SO4 , re 1 51 pactBopa coaepkutcst 10 r
HCIO,, nopmansaocts HCIO,4 paBHa -MOJIb/J (OKPYTJIUTH 10 AECATHIX)

8. 3HaueHue IIEKTPOHOIO MOTeHIMANA Meu, morpyxennoi B 0,0005 u pactBop Cu(NOs3),
paBHO B (oKpyriuTh 10 THICSYHBIX )

9. Ecnu xoHIIEHTpaIUsi HOHOB BOJIOPOa B pacTBope 4,8%* 10" Moub/11, TO mOTeHIHAN BOJIOpPO/-
HOTO JIEKTPOJA PABEH B (OKpyriuTh 10 THICSYHBIX )

10. Ecau B 0,51 pactBopa cogepxkutcs 0,0699 r FeCl, r, To moTeHIuan )Kene3Horo JeKTpoia
paBeH B (oxpyriuTh 10 THICSAYHBIX )

Bapuant Ne 2

1. Peaxuus BHyTPUMOJIEKYISIPHOTO OKHCIIEHUS-BOCCTAHOBICHUS
1) KCIO3; =0, + KCI
2) NH;NO3; = N20 + H,0
3) HNO, = HNO3 + NO + H,0O
4) KoMnOg4 + H,O = KMnOg4 + MnO4 + KOH

2. Peakuus quciponoOpIHOHUPOBAHUS
1) K>S05; = K5S0O,4 + K5S 2) NO, + H,O = HNO3; + HNO,
3) AgNO3 = Ag + NO, + O, 4) AggO =0, + Ag

3. Ompenenute cymMmmy KO3(pGUIIUEHTOB B YpaBHEHHUE PEAKITUI
K>Cr,07 + H,SO4 + NayS03 —
1) 17
2) 18
3) 19
4) 20

4. YCTaHOBHTE COOTBETCTBHUE

1: KMnO,4 + Na,SO3 + H,SO, —  A: MnSO,4 + K,SO,4 + Na,SO,4 + H,O
2: KMnO,4 + Na,SO3 + H,O0 — B: MnO, + KOH + Na,SO,4
3: KMnO4 + Na,SO3 + KOH — B: KoMnOg4 + Na,SO4 + H,O

I': MnSO4 + KOH + Na,SO4 + H,0



10.

Tema:

B mpouiecce anexrponu3za pacmnaBa NaCl, mpu cune Toka 2A 3a 45 MHUH. Ha KaTOJIE BBIJEISICT-
Cs MPOJAYKT MAaccou T (OKpYTJIUTB IO COTHIX)

B npornecce sanextponnza pactBopa NapSOa, ipu cuiie Toka 2A 3a 2 9 Ha aHOJIE BBIACTSACTCS
MPOIYKT 00bEMOM 71 (OKpYTJIUTB JIO COTHIX)

Ecnu nuxpomar-uon Bocctanasiupaercs 10 xpoma (111), To MossipHas KOHLIEHTpaLys SKBU-
BasieHTa quxpomata kamus (o =10%; p = 1,07 r/mi) paBHa MOJIB/II.

(OKpYTJIUTB 10 COTHIX)

s B3aumopeiicteus ¢ 0,25 mons KoCroO7 Tpebyetcs 2 H pactBop HBr o6semom
71 (OKPYTJIUTB IO COTHIX)

-3
Ecnu koHIIeHTpalns HOHOB Boiopoa B pacTBope 3,8*10™ Moib/11, TO MOTEHIIMAT BOJIOPO/I-
HOTO JIEKTPOJA PaBEH B (oxpyriuTh 10 THICAYHBIX )

Ecnu noteHnuan BOJOPOIHOTO 3IEKTPo/ia paBeH - 236 MB, To akTUBHOCTh HOHOB BOJIOpOA B
pacTBOpe paBHa MOJIB/JI (3aIKCaTh B CTAHAAPTHOM BH/IL)

«CTpoeHue 1 CBOMCTBA KOMILIEKCHBIX COeIUHEeHUi»

Bapunant Ne 1

1.

2.

3.

[TapamMarHUTHBIA HU3KOCIMHOBBIA BHYTPUOPOUTAIILHBIN

1) [Mn(NO2)e]"

2) [CoBre]*

3) [Fe(CO)]™

4) [VCLq]™

Y cTaHOBUTH COOTBETCTBHE MEXIY Ha3BaHUEM U (DOPMYJITIOl KOMITJIEKCHON COJIN

1: Kz[PtC14]

2: [PtC13(NH3)3]Br

3: [CoF3(H20)s3]

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

A: tetpaxnoporuiatusart (1) kanus

b: Opomu TpraMMHHTpUHHETpOXTOpOTIaTUHEI (1V)

B: TpuakBatpudTOopokoOansT

I': rekcanutpokoOansTat (111) rekcaammunko6ansTa (111 [: muxmoporerpaammunnnkens E:
rexcanuanodeppat(Il) xanus

VY CTaHOBUTH COOTBETCTBUE MEXKTY (POPMYIION COeTMHEHUS M KOOPIMHAIIMOHHBIM YHCIOM
1: [FeFx] ™2 A: 6

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

Ecmu pactBop conmepxkut 0,05 Mo/ Ko[Ag(CN)s] u 0,05 mone KCN, K, = 1*10%, 1o
KOHIICHTpAIUs HOHOB cepedpa B MOJIb/JT




5. Ecnm 11 KOMIUIEKCHOTO HOHA SHEPTHsl pacuieryieHust papua 167,2 kJx/mMonb, TO OH Horio-
I1a€T CBET C JUIMHON BOJIHBI B HM

6. Ecnu mpu neiicTBuM pacTBOpa CepHOM KHCIOTHI Bech Oapuit u3 pactBopa Ba(CN),*Cu(CNS),
ocaxksaeTcs B BUue cyabgaTa 6apusi, To KOOpAMHAIIMOHHAs (popMyria conu

Bapuant Ne 2
1. TlapamMarHUTHBIA BBICOKOCITMHOBBIM BHYTPHOPOUTAIHHBIN
[VCIe]”  2) [Fe(C0)y)*
[NiCLJ* 4) [Pd(NH3)e]**

2. YCcTaHOBUTH COOTBETCTBHME MKy HazBaHHEeM U Gopmyinoit komiutekcHoit comu 1: Kz[Fe(CN)g]
A: rexcarmanogeppar(l1) kamus

2: [Ni(NH3)4]Cl; b: xnopuz terpaammunaukessi(ll)
3: Ky[SiFe] B: rexcadropocunukat (IV) xanus
4: [Ni(CO)4] I': TeTpakapOOHUIHHKEITH

J1: mIXI0poTeTpaaMMUHHUKEIIS

E: rexcanmanodeppat(ll) kamus

3. YCTaHOBUTH COOTBETCTBHE MCKAY (I)OpMYHOﬁ COCIMHCHUA U KOOPpAHMHAIIMOHHBIM YK CJIOM

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

4. Ecmu pactBop comepxut 0,02 mosn/m Cd(NO3), u 1 moss NH3, K;; = 2,75*10'7, TO KOHIIEH-
TpaI¥si HOHOB KaJMHS B MOJIb/JT

5. Ecau MakcuMyM HOTJIOIIEHHS] BUIMMOIO CBETa JJIsl KOMIUIEKCAa COOTBETCTBYET JITMHE BOJIHBI
400 HM, TO dHeprus pacuernieHus B K/ x/mMounb

6. Ecmu s ocaxaenus xyopa u3 pactsopa Ha 1 mosb PtCl,*3NH; (KUp; = 6) Tpedyercs 1 Mo
HHUTpaTa cepedpa, TO KOOpAWHAIMOHHAs (OpMyIIa COeTUHEHUS

Kpumepuu OUEHKU omeéema cmydeuma npu 6blNOJIHEHUU Mecmoeblx 3a0anui

Onenka TpeGoBanus Kk 3HAHUAM

OneHka «OTJIMYHO» BBICTABISIETCS CTYAEHTY, €CIH OH TIIyOOKO U

IIPOYHO  OCBOWJI  INPOTrPaMMHBIM  MaTepuall,  HCYEPIBIBAIOLIC,
OTJINYHO

noCICA0BATCIBbHO, YCTKO U JIOTUYCCKU CTpOﬁHO €ro u3jiaract, ymecT




TECHO YBS3BIBATh TEOPHUIO C MPAKTHKOH, CBOOOJHO CIIpaBisieTCS C
3aJjayaMy, BOIMPOCAaMU M JPYTUMHU BHUJIAMU TPUMEHEHHs] 3HaHUH,
IpUYEeM HE 3aTPYyIHSETCS ¢ OTBETOM IPH BHUJIOM3MEHEHHH 3aJaHUM,
MPaBUJIBHO OOOCHOBBIBAET MIPUHSITOE PELICHHE.

XOpOLIO

Onenka «xopouio» BBICTABIIAETCA CTYACHTY, €CIIM OH TBEPIO 3HAET
Marepuaj, rpaMOTHO M IO CYILIECTBY H3JIarae€T €ro, He JOIlyCcKas
CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIPOC, IIPABHIIBHO
IIPUMEHSAET TEOPETUYECKUE IIOJOKEHUS IIPU PELIECHUU NPAKTUYECKUX
BOIIPOCOB M 3a]1a4, BJIaJieeT HEOOXOAMMBIMU HaBBIKAMH M ITPHUEMaMH HX
BBIIIOJIHCHMUS.

YAOBJICTBOPHUTCIIBHO

OlLieHKa «yJTOBJIETBOPUTEIILHO» BBICTABJISETCS CTYACHTY, €CIIM OH
UMEeT 3HaHMs TOJBKO OCHOBHOI'O XapakTepa, HO HE YCBOWUJI €ro
JeTaneil, JOMyCKaeT HETOYHOCTH, HEJIOCTAaTOYHO IPaBUIIbHBIC
(GOpMYIUPOBKH, HAPYIICHUS] JIOTHYECKON TMOCJIEI0OBATEILHOCTH B
M3JI0’KEHUU MIPOTPAMMHOI0 MaTepHasa, UCIBITHIBACT 3aTPYAHEHUS TIPU
000CHOBaHUHU OTBETA.

HCYAOBJICTBOPUTECIILHO

OLeHKa «HEYJIOBIETBOPUTEIIbHO» BBICTABIISIETCS CTYIEHTY, KOTOPbIN
HE 3HaeT 3HAYUTEIbHOM YacTH MPOrPaMMHOIO Marepuania, AOIYCKAaeT
CYIIIECTBEHHbIC OIIMOKU, UMEET 3aTPyIHEHUSI IIPU OTBETE HA BOIPOCHI
n 000CHOBAaHHH OTBETOB. Kak MPaBUIIO, OlLIEHKA
«HEYJIOBJIETBOPUTEIBHO» CTABUTCS CTYJIEHTaM, KOTOPbIE HE MOTYT
MPOJIOJDKUTh ~ 00ydeHHue  0e3  JOMOJHUTEIBHBIX  3aHATUM  TIO
COOTBETCTBYIOLIEH TUCIUIIIINHE.

o

Hepeuenb 680NPOCO6 K IK3ameny

OcHosHble nonoxxeHuss AMY. Atom. Monekyna. Xumudeckuil aneMeHT. [IpocTeie U croxxHble
BenlectBa. OTHOcUTENbHAs aTOMHAas Macca, OTHOCHUTENbHAs MOJIEKYJspHas —Macca.
Mons.Yucno ABoraapo. MomnspHas macca.

OCHOBHBIE CTEXMOMETPUUECKHE 3aKOHBI.

OCHOBHBIE TUITBI XUMAYECKUX PEAKIIHil.

Knaccel HeopraHM4ecKMX BEIIECTB:OKCHJIbI, KMCIOTHI, OCHOBaHHUA, coiu. VX ¢usmueckue u
XUMHYECKHE CBOMCTBA, CIIOCOOBI MOJIYUYEHUSI.

Crpoenne atoma. Moaenb Pesepdopaa, ero nemocratku. Teopust bopa. KsantoBast Teopus
CTPOEHHUSI aTOMa.

KBanroBbie umcna. [Ipunnun Ilaymu. IlpaBuno I'ynna. [lpuHuun HauMeHblIEW SHEpruu.
IIpaBuna KneukoBckoro.

Ilepponnueckuil 3aKOH U NEpUOANYECKAs CUCTEMA XUMHUUECKUX diemMeHToB [[.M.Menneneesa.
[Tpunnun noctpoenus. ['pynnsl v nepuoasl. 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB aTOMOB,
NPOCTHIX BEIIECTB M COEIMHEHHH, 00pPa30BaHHBIX XMMHUYECKHMMHU DJIEMEHTAMH, B Ipe/enax
[VIABHBIX NOArpYNI U nepuonoB cuctemsl JI.M1.MenzaeneeBa. [leppoinuHOCTh CBOWCTB aTOMOB

Xumudeckas cBs3b. 3o00pakenrne xumMmuaeckon cBsizu. KoBasieHTHas (MOsipHAs, HETOSApHAs ).
Mexann3mbl 00pa30BaHUS KOBAICHTHOM CBsi3u. CBOICTBA KOBAJICHTHOM CBs3H. [ mOpuan3ans
opOuTaneit. JIumomns, IuHA AUTONS, JUTOJLHBI MOMEHT.

Merton BaneHTHBIX cBsi3el. OcHOBHEIE mTOIokeHnsT MeTtona BC.



10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.
25.

26.
27.
28.
29.
30.
31.
32.
33.
34.

35.

Metoa MonekyasipHbIX opOuTaneii. MarHuTHbBIE CBOMCTBA BemiecTB. JIMHEWHas KOMOWHAIUS
atoMHbIX opouTtaneit (JIKAO). Ces3piBaromue u paspoixistomnie MO

HonHas cBA3b.

BonoponHas cBsi3b. MexMoneKkynsipHass U BHYTPUMOJIEKYJISpHAs BOJOPOJHBIE CBS3H.
MexmonexkynsipHoe B3auMOJIeHCTBUE: 1) 3IEKTPOCTATHUECKOE — OPUEHTAIIMOHHOE (JIUMOJIb-
JUTIONIBHOE), MHAYKIIMOHHOE M JIMCIIEPCUOHHOE; 2) JOHOPHO-aKLENTOpHOE. YpaBHeHUE BaH-
nep-Baanbca. 3HaueHue BOJIOPOIHBIX CBS3EH.

Mertannuueckast cBa3b. CXOACTBO U pa3iMyMe C KOBAJEHTHOW CBs3bl0. HeHAChIIEHHOCTh U
HEHAIIPaBJIECHHOCTh METAJNINYECKON CBS3U.

Xumuueckass kuHeTuka. CkopocTh xumuueckux peakuumid. Cucrema. ['oMoreHHele u
rereporeHubie cuctembl. Paza. CKOPOCTh TOMOIN€HHOW U T€TEPOTeHHON peaKIui.

@DaxTOopsl, BIUSAIOLIME HA CKOPOCTh XMMHUYECKHUX PEAKIMH. 3aBUCUMOCTb OT KOHLEHTpALUH.
OCHOBHOM 3aKOH XMMHUYECKON KUHETHKHU.

BrnusHue Ha CKOpPOCTh XHMHYECKHX peakmmii Ttemrieparypbl. llpaBmimo Bant-T'odda.
AKTUBHBIE MOJIEKYJIbl. DHEPrus aKTUBALUMUU. 3aBUCUMOCTb SHEPIUU AKTUBALUU OT MPUPOIbI
pearupyomux BeElIECTB. JHEPreTUUecKuid Oapbep, MEPEXOJHOE COCTOSIHME. YpaBHEHHE
AppeHnunyca, kak 0oJjiee TOYHO OMUCHIBAOIIEE 3aBUCUMOCTh CKOPOCTH XUMUYECKOW peakluu OT
TEMIEPATYPHI.

3aBUCUMOCTbh CKOPOCTH XMMUYECKHUX PEaKUUi OT MPUPO/Ibl PEarupyroIiero BeuecTna.
IlonsiTme o Katasms3e W Karanusaropax. Karamutnueckwe peakuuu. ['OMOreHHBI U
FEeTEepPOreHHbI  Karanu3. MexaHu3sM JeHCTBHUS  KaTalu3aTopoB. AKTHBHBIE  II€HTpPbI
karanu3atopoB. Karanmutudeckue siiapl. [IpoMoTopsl. M30upaTelbHOCTh KaTATM3aTOPOB.
Tepmonunamuka. Tepmoaunamuueckas cucrema. @Paza. l'ereporeHHass U TOMOI€HHas
cuctembl. KomnoHneHTsl cuctembl. DyHKIUU U TApaMETPhl COCTOSAHUA. BHYTpeHH s sHEprusl.
[lepBoe Hauano (3aKOH) TepMOAMHAMHKHU. DHTanbnusa. CTaHAapTHOE COCTOSIHHE BELIECTBA.
CrangapTHas SPHTAIBIUS PEAKIIUH.

Tepmoxumust. Tepmoxumuueckoe ypaBHeHue. 3akoH JlaByaswe-Jlammaca. OcHOBHOM 3aKOH
TEPMOXUMUH - 3aK0oH ['ecca. Kpyrosble nporiecchl (LIUKIIbI).

OHTponus Kak (PyHKIMS COCTOSHHUS CUCTEMBL. TepMoJuHaMHUecKas BEPOSTHOCTb COCTOSHUS
cuctembl W. CrangaprtHas sHTponus. Bropoe Hauano (3akoH) TEpMOJUHAMUKH.

[Toctynar Ilnanka (TpeTbe HayaJo TEPMOAWHAMMKH). VI3MEHEHHE SHTPONUHU BEIIECTBA C
YBEJIMUYEHUEM TEMIIEPATYPHI.

Oneprus ['n66ca. Ca3anHas sHeprusi. HanpaBiaeHHOCTh XUMHUYECKOTO MpoLecca.

OOGparumble U HeoOpaTHMbIe peaknuu. Xumudeckoe paBHoBecue. [Ipunimun Jle Illartense.
CMmelieHe XuMUYECKOTO PaBHOBECHS.

PactBopel. Knaccudukamuss pacTBOpoB MO arperaTHOoMy cocTostHuio. HacwinieHHsle,
HEHACBILICHHBIE U NIEPECHILICHHBIE PACTBOPHI.

Konnentpanuss pacrBopoB. KoHueHTpupoBaHHbIE U pa3baBieHHblE pacTBOpbL. CrocoObl
BBIPKEHMSI KOHIEHTPAIIMU PacTBOPOB.

DNEKTPOIUTHI U HEINEKTPOIUTHI. CUIIbHBIE, cT1a0ble U CpeIHEeN CHIIBI DJIEKTPOIUTHI.
OnekTponauTHueckas auccounanus. OCHOBHBIE MOJIOKEHHMSI TEOPUM DJIEKTPOIUTHUYECKOU
aucconranuu. MexaHusm aucconuanui. Kuciorsl, OCHOBaHUS U CONM C TOYKH 3peHus TI/I.
Crenenp qucconnanuu. KoncranTa qucconuanuu. 3akoH paz0asienus OcTBanba.
DJIEKTPONIMTHYECKAsT Auccolmanus BoAbl. MOHHOe mpousBefeHrue BoOIbl. BoaopomHeii u
TUIPOKCHIIBHBIN MoKa3aTtenu. pH pacTBopoB coneil.

[IpousBenenue pactBOpuMOCTH. Peakiiuym HOHHOTO 0OMEHa.

I'mpponus coneil. Tunel ruaponusa. Peakuus cpenpl. CTeNeHb U KOHCTaHTa TMIPOJIN3a.
WNneansHple pactBopel. KosmuratuBHbele cBoMcTBa pacTtBopoB. Ocmoc. OcmotHueckoe
naBnenue. 3akoH Payns. Crnenctsus u3 3akoHa Payosi.

OKHUCIUTENbHO-BOCCTAaHOBUTENIbHBIE  peakiuu.  Teopus  OBP. Knaccudukamms
OBP.Oxucnurenu u BocctanoBuTenu. MeTtoasl cocraBinenust ypasHenuii OBP.

DINIEKTPONIN3. DIEKTPOJIN3 PacIUiaBoB, BOJHBIX pacTBOPoB. [lonstue o I'D. CocraBnenue I'3.
O/1C snementa. CranmaptHas DJC anemeHTa.



36. DOnektponHble moTeHUUan bl. CTaHAapTHBIE BJIEKTPOAHBIE TOTEHIMANbl.  3aBUCUMOCTH
AJIEKTPOIHOIO MOTEHIMaJIa OT KOHLEHTPALUH BELECTB U TeMIeparypsl ( ypaBHeHue HepHera).
DIJIEKTPOXUMHUYECKUH Pl HANIPSIKEHUH METAJIJIOB.

37. KonnyecTBeHHAs XapaKTEPUCTHKA MPOIECCOB AMEeKTposin3a (3akoH Dapajes).

38. lucniepcubie cucrembl. JlucnepcHas ¢asa u aucnepcuonHasi cpefa. CycrneH3uu U 3MYJIbCUU.
Komnouansie pactBopsl. Dddext Tungans. Koarynsuus. 3HaueHne KOUTOUTHBIX PACTBOPOB.

39. Kommniekcuble coeaunenusi. Koopaunaruonnass teopusi Bepnepa. OcHOBHBIE THIIBI K.C.
Homenknarypa k. c. [Ipaktudyeckoe npuMeHEeHHeE K. C.

Hpumepbt IK3AMEHAUUOHHbBIX ounemoe

HUHI'YIIICKAHA FOCYZ[APCTBEHHI)II?I YHUBEPCUTET
DK3aMeHAIMOHHBIN oujer Noe 1

[To xypcy «TeopeTnyeckue 0CHOBBI HEOPTrAHUYECKOH XUMM M)

IS CTVIEHTOB 5 Kypca CHenMaJLHOCTH «XUMHA» (CHelL.)

Bonpocsl. 1. OcHoBHble nonoxenust AMY. CoBpeMeHHbIe OIIpeIeleHHs] IOHATUH aTOM U
Mmosiekyna. [Ipoctele m cnoxkHble BemecTBa. OTHOCUTENIBHAs aTOMHAash Macca, OTHOCHTEIbHAs
MoJieKysipHas Mmacca. Moub. Yueno ABoraapo. MosnsipHas macca.

2. DOHrpomnus Kak (YHKIMS COCTOSHHUS CHUCTeMBL. TepMoaMHAMHuUEcKash BEPOSTHOCTh
cocrosiHus cucreMbl W. CtanaapTtHas sHTponus. Bropoe Hayano (3aK0H) TEpPMOAMHAMUKH.

3. OcHOBHBIE THUIIBI XUMHUYECKUX peakuuil. [I[puBecTy npuMepsl Kaxa0i U3 HUX.

buner paccMoTpeH U yTBep:kJieH Ha 3acelaHuM KadeIpbl

3aB. kadenpoii, mpodeccop A.M. CanamoB

UHTYIIICKAUA FOCYJIAPCTBEHHI)II?I YHUBEPCUTET
DK3aMeHAMOHHBIN Omier Ne 2

ITo xypcy «Teopernuyeckue OCHOBBI HEOPTraHUYECKOH XUMMUY

IJISE CTYAEHTOB 5 Kypca CHenHaJLHOCTH «XHMMUI (cHell.)

Bomnpocel.1. OCHOBHBIE CTEXHOMETPUYECKHE 3aKOHBI. THUIIBI XUMUYECKUX PEAKIIHi.

2. [loctynat Ilnanka (TpeTbe HaYaIo TEPMOAMHAMUKH). MI3MEeHEHHe SHTPONHMH BELIeCTBa C
yBenuueHueM  temreparypbl.OHeprus [ubO6ca. CssizanHas  sHeprus. HampaBieHHOCTB
XUMHUYECKOTrO IpolLecca.

3. HanummTe ypaBHEHHUS SJIEKTPOJMTHYECKOW IMCCOIMAIMK CIIEIYIONINX BEIIEeCTB: a)
cynbdara kanus; 0) oprodochopHoi KucnoTsl; B) xsopuaa xkenesa (I1l); r) murpara Gapus; 1)
TUAPOKCHUIA HATPUSL.

bunet paccMoTpeH U yTBep»AeH Ha 3aceaHuH Kadeapsl

3aB. xkadenpoii, mpodeccop A.M. CanamoB



Kpumepuu OUCHKU omeema HA IK3aMeHe

4-0annpHas 1IKaia
(ypoBeHb
OCBOCHHS)

Iloka3arenn

Kpurepun

OTnan4HO
(IOBBILLIEHHBIHN
YPOBEHD)

Xopo1io
(6a30BbIi
YpOBEHb)

Y 10BIETBOPUTETDL
HO
(moporoBbIit
YPOBEHD)

HeynosnerBopure

o v

[TonHOoTa M3I0XKEHUS
TEOPETUYECKOIO
MaTepuana;

ITonnora u
MPaBUJIBHOCTD
perieHus
MIPAKTUIECKOTO
3aJlaHus;
[IpaBMIIBHOCTH W/HUITU
apryMEHTHUPOBAHHOCT
b U3II0KEHUS
(mocnenoBaTeNbHOCTh
JIeHCTBUI ),
CaMocCTOATEIHHOCTh
OTBETa;

KynbTypa peun;

U T.JI.

CTyneHTOM JaH TIOJHBIM, B JIOTHYECKOM
MOCJIEIOBATEILHOCTH Pa3BEPHYTHIM OTBET
HAa TIOCTaBJEHHBIH BOMpPOC, TI/A€ OH
MPOJIEMOHCTPUPOBAJl 3HAHUSA TMpPEIMeTa B
MIOJITHOM 00beMe Y4eOHOM MpPOTpPaMMBI,
JIOCTaTOYHO r1y0oKO OCMBICIIUBAET
JTUCIUILINHY, CaMOCTOSITEINIBHO, u
MCYEPIIHIBAOIIIC OTBEYAET Ha
JOTIOJTHUTENbHBIE ~ BOMPOCHI,  MPUBOAUT
cOOCTBEHHBIE NPUMEPHI MO MPOOIEMATHKE
MOCTaBJIEHHOTO BOIpOCa, pemn
MPEIUIOKEHHBIC TPAKTHUYSCKUE 3aJaHus 0e3
OIIHOOK.

CryaeHTOM JaH pa3BEepHYTHIM OTBET Ha
MOCTaBJIEHHBIM  BONpPOC, TAE€  CTYACHT
JIEMOHCTPHUPYET 3HaHUS, IPUOOPETEHHBIE Ha
JEKIMOHHBIX UM CEMHHApCKUX 3aHATHAX, a
TAKXE MOJTYyYECHHBIE MOCPEICTBOM M3YUYEHHUS
00s13aTeNbHBIX Y4€OHBIX MAaTEepPHAJIOB IO
KypCy, AaeT apryMEHTHPOBAHHBIE OTBETHI,
[IPUBOJIUT MPUMEPBI, B OTBETE NPUCYTCTBYET
CBOOOJIHOE  BIIAJIECHUE  MOHOJIOTHYECKOM
pEeYBIO, JIOTUYHOCTh M IOCIEA0BATEIBHOCTD
otBeTa. OHAKO JOMYCKAETCS HETOYHOCTh B
OTBETE. Permn MPEJI0KEHHBIE
MpaKTUYECKUEe 3aJaHusi ¢ HEOOIBIINMHU
HETOYHOCTSIMH.

Crynentom JlaH OTBET,
CBUJIETEJLCTBYIOIINIA B OCHOBHOM O 3HAaHUU
IIPOLIECCOB n3y4aeMon JUCHUTITUHBI,
OTJIMYAIOIIUIACS HEAOCTATOYHOW TITyOMHOM
U TIOJIHOTOW PpAacKpbITUS TEMBI, 3HAHUEM
OCHOBHBIX  BOIIPOCOB  TeopuH,  ciabo
c(OpMUPOBAHHBIMU  HABBIKAMHU  aHaJIH3a
SBJIGHUM,  TPOLECCOB,  HEAOCTATOYHBIM
YMEHUEM  JaBaTh  apryMEHTHUPOBAHHBIE
OTBETHI u MIPUBOANTH IPUMEPBHI,
HE/IOCTaTOYHO  CBOOOJHBIM  BJIAJCHHEM
MOHOJIOTHYECKON peubl0, JIOTMYHOCTBIO U
MIOCJIE0BATENBHOCTBIO OTBETA.
JomyckaeTcsi ~ HECKOJbKO  OHIMOOK B
coJlep>KaHNuU OTBETa U peleHuu
IIPAKTUYECKUX 3aJaHUM.

CTyaeHTOM JaH OTBET, KOTOPBIA COJEPKHUT
pAn CEPbE3HBIX HETOYHOCTEN,




JIBHO OOHApY)XMBAIOIINKA HE3HAHHE MPOIECCOB
(ypoBeHb He M3y4aeMoi MpeaMETHOMN o0uacTy,
copmupoBan) OTJIMYAIOIIUIACS HETJIYyOOKHUM PacCKpPBITHEM
TEMbl, HE3HAaHUEM OCHOBHBIX BOIIPOCOB
TeopuH, Hec(HOPMUPOBAHHBIMH HaBBIKAMH
aHaM3a SIBJICHUM, MPOLIECCOB, HEYMEHUEM
J1aBaTh apryMEHTHUPOBAHHbBIC OTBETHI,
c1a0bIM  BJIQJICHHEM  MOHOJIOTHYCCKOM
peubl0,  OTCYTCTBHEM  JIOTMMHOCTH U
MMOCJIEIOBATEIbHOCTH. BriBobI
MOBEPXHOCTHBI. PemieHne MmpakTUYECKUuX
3alaHUi HE BBINOJHEHO. T.e CTyAeHT He
CIocoOCH OTBETUTh Ha BOIPOCHI JaKe MPHU
JIOTIOJIHUTEIBHBIX ~ HABOASIIMX  BOIPOCAX
MIPENo1aBaTes.

9. YVUEBHO-METOJUYECKOE U UHOOPMALIMOHHOE OBECIIEYEHUE
JUCLUTIINHbBI

9.1. YueOHas Juteparypa

a) OCHOBHAaA:
1. Axwmeros H. C. O6mas u Heopranudeckas XuMusi: yaueOHuk a7 By308/H. C. AxmeToB.
—M.: Beicm. mk., 2012. — 743 c.

2. T'muaka H.JI. O6mas xumus. — M.:Uuaterpan-Tlpecc, 2010. — 727 c.

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

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

5. Heoprauunueckas xumust: B 3 1./ITox pex. FO. [I. TperbsikoBa . - M.: M3aarenbckuii
neHTp «Akagemusi», 2004. — 240 c.

6.Yraii SI.A. OGmas u Heopranuwdeckas xumus. — M.:BIII, 2000. — 527 c.

0) 10MOJIHUTEJIbHAS JIUTEpaTypa
1. Crenun b. JI. Heopranuueckast Xumusi: y4eOHUK ISl XUMHUYECKUX U XUMUKO-
TEXHOJIOTHYECKHX CHelunanbHocTel Bhicil. yueb. 3aBenenuit/b. 1. Crenun, A. A.l[BeTkoB. — M.:
Bricmras mkoia, 2008. — 256 c.
2. CyBopoB A. B. O6mas xumusi: yaeOHOe mocodue 1j1s BeICII. yuel. 3aBeeHuit/A. B.

CyBopos, A. b. Hukonsckuii. — CII0.: xumus, 1995. — 624 c.



3. Jlunun P. A. Peakunu HeoOpraHW4ecKUX BEIIECTB: clipaBo4yHUK/P. A. Jlunun. — 2-e usn.,
nepepad. u gom. — M.: [Ipoda, 2009. — 638 c.
4, PabunoBuu B. A. Kpatkuii xumuueckuii cnpaBounuk/B. A. Pabunosuy, 3. fI. XaBuHa.

— CII0 .:Xumus, 1994. — 432 c.

o. Jlypse 1O. FO. CnpaBounuk no anamutudeckont xumun/FO. FO. Jlypee. — M.: Xumus,
1967. -390 c.
6. 3amaun W ynpaxxHeHus 1mo obmei xumun: yaeonoe nocooue./Ilox pex. H. B.

Koposuna. — M.: Beiciias mikona, 2003. — 255 c.

1. [onb6paiix P. A. COopHUK 3a/1a4 ¥ yIpaXHEHUH 110 XUMUH: Y 4eOHOe Toco0ue Jyis
XUM.-T€XHOJ. CIiel. Boicil. yuel. 3aBeaenuii/P. A. I'onbOpaiix, E. . Macnos. — M.: Beiciias mkona,
1997. - 384 c.

9.2. UHTepHeT-pecypcehl

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

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

Noook~whPE

9.3. IIporpamMHoe obecniedeHue

YHuBepcutet ooecreueH He0OX0IUMBIM KOMITJIEKTOM JIMIIEH3UOHHOTO ¥ CBOOOTHO
pacIpoCTpaHseMOro NporpaMMHOro 00ecredeH si, B TOM YHCJIe OTE€UECTBEHHOTO MPOU3BOJICTBA.

Kaxp1ii oOyuaromuiicss B Te4eHHE BCETo Nepuoia 00ydeHus o0ecredeH HHANBUYalbHbIM
HEOTrpaHUYEHHBIM JIOCTYIIOM K JIEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTeNbHOM cpejie yHUBEpCUTEeTa
U3 000N TOYKH, B KOTOPOH UMEETCs TOCTYN K MH(POPMallMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTn
«VlHTEepHET» KaKk Ha TEPPUTOPUH YHUBEPCUTETA, TaK U BHE €€.

VYHuBepcuter oOecrieuyeH  CIHEAYIOIIMM  KOMIUIEKTOM  JIMIIEH3MOHHOTO  IPOTrPaMMHOTO
o0ecreyeHusl.
1. JluueH3moHHOE mporpaMMHOe o0ecreyeHue, ucnomabzyemoe B UHrl'y
1.1. Microsoft Windows 7
1.2. Microsoft Office 2007
1.3. Tlporpammusiii kommiekc MMUC “Busyansaast Ctynust TectupoBanus™
1.4. AutuBupychHoe [10 Eset Nod32

1.5. CopaBouno-mpaBoBasi cuctema “I'apant”

Hap;my C TpaAUuLIUOHHBIMHU MU3AAHUAMU CTYACHTHBI U COTPYAHUKHU HUMCKHOT BO3MOKHOCTbH
IMOJIB30BATHCS SJICKTPOHHBIMHU IMOJTHOTCKCTOBBIMU 0azamMu JaHHBIX

Taonuua 9.1.


http://c-books.narod.ru/pryanishnikov1_2_1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru/
http://chemistry.narod.ru/
http://www.media.ssu.samara.ru/lectures/deryabina/index/html

Ha3Banue pecypca

Ccebuika/noctyn

DneKkTpoHHas 0ubMoTeka oHnaiH «EquHoe OKHO K
00pa3zoBaTebHBIM pecypcam»

http://window.edu.ru

«ObpazoBatenbHbIl pecypc Poccumn»

http://school-collection.edu.ru

®denepanbHbIi 00pa30BaTEIbHBIN OPTAT: YUPEIKICHHUS,
nporpammsl, cranaaptsl, BY3s1, Tectel EI'D, TNA

http://www.edu.ru —

®DenepalibHbII LEHTP UHPOPMALIMOHHO-00pa30BaTENbHbBIX

pecypcoB (PLIIOP)

http://fcior.edu.ru -

ObC "KOHCVYJIbTAHT CTYJJEHTA". DnextponHas
OubIMOTEeKa TEXHUYECKOTO By3a

http://polpred.com/news

Nz natenberBo «Jlanby. D1eKTpOHHO-0MOIMOTEYHAS
cucreMa

http://www.studentlibrary.ru -

Pycckas BupTyanbHast Oubinorexa

http://rvb.ru —

Nz natenberBo «Jlanby. D1eKTpOHHO-0MOIMOTEYHAs
cucreMa

http://e.lanbook.com -

E>xenenenbHuk Hayku U oopasosanus FOra Poccun
«AKkaneMus»

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

Hayunas anexkrponnast 6ubnuotexa «e-Library»

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

DnekTpoHHO-O0ubmoreunas cucrema IPRbooks

http://www.iprbookshop.ru -

DIIeKTPOHHO-CIPABOYHAsl CHCTEMa JOKYMEHTOB B chepe
oOpa3zoBanus «MHpopMuo»

http://www.informio.ru

WupopmaninonHo-npaBoBas cuctema «l"apanT»

CereBas BepcHsi, TOCTYITHA CO BCEX
KOMIBIOTEPOB B KOPIIOPATUBHOM
cetu Uarl'y

OneKTpoHHO-0nbnoTeuHas cucrema «tOpait»

https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUITJINHBI

HeoOxonumsrit 11t peanuzanuu OIIOII noaroroBku cnenuanucTa nepeyeHb MaTepuaibHO-

TEXHUYECKOTO 00ECIIEUEHHS BKITIOUAET B CEOS:
- JICKITMOHHYIO ayTUTOPHIO;
Nwmeromasics matepuanbHas 6a3a 00ecreynBacTt:

- TpOBEACHHE JEKIUH - annapaTrypoil s IeMOHCTpAlluu WIIIOCTPAaTUBHOTO MaTepuaa;

- ayJUTOPHIO U1 CEMUHAPCKUX 3aHATUN;
- TPOEKLUHUOHHOE 000pYyT0BaHHE U KOMIIBIOTED.;



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/

B ayauTopuun nMmeroTcs HeoOXoaumbie yaeOHO-Har s IHbIe Tocoous — [lepuognaeckas
tabmuia JI.M1.MenneneeBa, psaa HapspKEHUH METAJIOB, TaOJIMIIA pACTBOPUMOCTHU COJIEH.
Teopernuecknii Kypc BKIIOYAET B ceOsI:
- JISKIIUHU
- BApUAHTHI 33JJaHUH JIJIs1 KOHTPOJIBHBIX padboT
- BOITPOCHI JIsl COOECETIOBAHMS
- BOIIPOCHI JIsl IOATOTOBKH K K3aMEHY.

11. METOJUYECKHUE YKA3AHUSI JI/1S1 OBYYAIOLUXCSI IO OCBOEHUIO
JUCHUIINHDBI

Juctummaa «TeopeTudeckre OCHOBBI HEOPTAHMYECKON XUMHUWY HAINpaBiIcHAa Ha (HOPMHUPOBAHKE
kommerenmmii: YK-6, ITK-3.

[TpomexyTouHas aTTecTalys MPEANONaracT K3aMeH.

[Tpuctynas K U3y4yeHHIO IUCLMIUIMHBI, HEOOXOAMMO B IEPBYIO OuYepelb O3HAKOMHUTbCA C
coJiep;kaHueM pabouelt nporpammsl gucuuminHel (PITT).

Jlexuuy UMEIOT LIEIIbI0 AaTh CUCTEMATU3UPOBAHHbBIE OCHOBBI HAYYHbBIX 3HAHUIA.

[Tpu nzyuennn u mpopaboOTKe TEOPETHUECKOTO MaTepraia HEOOXO0AUMO:
- IIOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN HA JEKIMOHHOM 3aHATUU MaTepual U JOMOJHUTH €r0 C y4eTOM
PEKOMEHI0BAaHHOM 110 TAHHOW TEME JINTEPATYPBHI;
- IpPU CaMOCTOSITEIBHOM HW3YYEHHHM TEOPETUYECKOW TEMBbI CHeJIaTb KOHCIEKT, MCIIONb3Ys
pexomennoBanHele B PIIJI  nuTeparypHble  HMCTOYHMKM UM pecypchl  MHQOPMAIMOHHO-
TEJIEKOMMYHUKaMOHHOM ceTH «HTepHeT»
- IpHU MOJATOTOBKE K IMPOMEXKYTOYHOW aTTECTAIlMM MO MOJYJIO HCIIOJIb30BaTh MaTepuaibl (GoHaa
OLICHOYHBIX CPEJNICTB.

[TpakTHueckue 3aHATUS MPOBOJATCS C LETbI0 YIIyOJIeHHs U 3aKperyieHUs] 3HAHUH, MOJy4YE€HHBIX
Ha JIEKIUSAX U B MPOLIECCE CaMOCTOATEIbHOM paboThl HaJl HOPMAaTUBHBIMH JOKYMEHTaMHU, y4eOHOU U
HAay4YHOU JIUTEPATYpPOU.

[Tpy mOATrOTOBKE K MPAaKTUYECKOMY 3aHATHIO HEOOXOAUMO:
- U3Y4HTb, TIOBTOPUTH TEOPETUUECKUI MaTepHall IO 3a/1aHHOMN TeMe;
- IIpY BBIIIOJIHEHUU JOMAIIIHUX PACUETHBIX 3alaHUM, U3yYUTh, [IOBTOPUTH TUIIOBBIE 3a/1aHHUS,
BBITNOJIHSIEMbIE B ayTUTOPHUU.

Pexomenganum mo padore ¢ HaAy4YHOH U Y4eOHOI JTUTEPATYPOH

Pabota ¢ yueOHOI 1 HayqHOU TUTEPATYPOH SIBIISIETCS TJIABHOU (DOPMOI CaMOCTOSTEIHHOM
paboThl 1 HEOOXOMMa ITPU MOATOTOBKE K YCTHOMY OIPOCY Ha CEMUHAPCKUX 3aHATHUSAX, K MOJYJIbHBIM
KOHTPOJIbHBIM paboTaM, orpocy, 3adeTy. OHa BKIIOYaeT MpopabOTKy JIEKIIMOHHOTO MaTrepuaia —
W3Y4YE€HHE PEKOMEHJOBAHHBIX UCTOYHHUKOB U JIUTEPATYpHl IO TEMATUKE JeKIui.  KOHCHIEKT jaeKuuun
JIOJKeH cojepaTh pedepaTUBHYIO 3alUCh OCHOBHBIX BOIIPOCOB JIEKIMH, TPEAJIOKEHHBIX
npernojiaBaTeseM cxeMm (Ipu UX JAEMOHCTPALlMU), OCHOBHBIX MCTOYHHMKOB U JIUTEPATYyphbl 10 TEMaw,
BBIBOJIBI 1O KaxaoMy Borpocy. KoHcrektr noikeH OBbITh BBIIIOJHEH B OTIENbHOM TETpaau Io
npeamery. OH JOJDKeH ObITh aKKypaTHBIM, XOPOIIO YHUTaeMbIM, HE COJEp’KaTh HE OTHOCSIIYIOCS K
TeMe MHPOPMAIUIO WIH PUCYHKH.

KoHcnekTsl HaydHO IMTEPATyphl IPH CAMOCTOATEIBHON MOATOTOBKE K 3aHATHM JTOJIKHBI
OBITH BBITIOJHEHBI TAKXKE€ aKKypaTHO, COIEpXaTh OTBEThl HAa KaXKIblil MMOCTABIEHHBIM B TEME BOIPOC,
UMETh CCHUIKY Ha MCTOYHUK HMH(OpManuu C 00s3aTeNbHBIM yKa3aHHEM aBTOpa, Ha3BaHUS U roja
U3JIaHUS UCTIOJIb3yeMOW Hay4dHOH juTepaTypbl. KOHCIIEKT MOXET ObITh OMOPHBIM (COIEPKaTh JIUIIb
OCHOBHBIE KJTIOUEBBIE MO3UIIMN), HO TIPU 3TOM MO3BOJIIONINM J1aTh MOJHBIM OTBET IO BOIIPOCY, MOXKET
OBITH TOAPOOHBIM. OOBEM KOHCIIEKTa OMPEEISAETCS CAaMUM 00YyJaIOIUMCS.
B nporecce paboThl ¢ yueOHON M HAyYHOH JINTEpaTypoil 00y4atOLIHIiCS MOKET:
- JleNaTh 3alKCU MO XOJAYy YTEHHUs B BHJE IPOCTOr0 WM Pa3BEpPHYTOro IJIaHa (CO3/1aBaTh IEpEUYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B HCTOUHUKE);



- COCTaBJIATh TE3UCHl (IIUTHpPOBaHHE HamOOJee BaKHBIX MECT CTaTbM WJIM MOHOrpaduu, KOPOTKOE
U3JI0’KEHNE OCHOBHBIX MBICIICH aBTOPA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 0000IIeHNEe OCHOBHBIX BOITPOCOB PabOTHI);

- CO37]aBaTh KOHCIIEKTHI (pPa3BEPHYTHIE TE3UCHI).



PabGouas mnporpamma gucuuruiiHel «TeopeTMueckne OCHOBBI HEOPraHWYECKOH XMMHH»
cocraBiieHa B cooTBercTBUM ¢ TpeboBanusimu PI'OC BO mno cmenumansHocTH — 04.05.01.
«DyHaMEHTaJIbHAs U NPUKIIAJHAS XUMUS», YTBEPXKIEHHOIO MpuKa3oM MuHHcTepcTBa 00pa3oBaHMs
u Hayku Poccuiickoii @enepaunu ot 13 wutona 2017 r. Ne 652

[Tporpammy coctaBui: npodeccop kadenpsl xumun Canamos A.M.

Pabouas nporpamma yTBepIKeHa Ha 3aceJaHUU Kapeapbl XUMHUHU

[Iporokon 3acenanus Ne 7 or « 13 »  wMapta 2025 .

Pabouas mporpamma oz[o6peHa y‘IC6HO-MeTOI[I/I‘leCKI/IM COBCTOM

XHUMHMKO-OHOJIOTHYSCKOTO d)aKVJ'IBTeTa

[Tporokon 3aceqanust Ne 6 or « 18 » wMapra 2025 1.




CgeneHusi 0 nepeyrBepKIeHUN MPOrPAMMBbI HA OYepeaHOol Y4eOHbIi ro u
perucrpanuu U3MeHeHuil

V4eOHsblit Pemenne Buecennble U3MEHEHUS Iloxnucek 3as.

Kadeapsl kadeapoi
roj

(Ne mpoTokoia,
JiaTa)




