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1. EJIX OCBOEHUA JUCLHUIIJIMHBI

HEJ'IHMI/I OCBOCHUSA JTUCHUIIJINHBI «Teopeanecmle OCHOBBI Heopra}mquKoﬁ XUMHH»

ABJIAIOTCA:

HN3YUCHHUEC CTYACHTAaMHU OCHOBHBIX MOHSITUU U 3aKOHOB XHUMHU,

OCBOCHHUEC OCHOBHOI'O Marcpuajia II0 CTPOCHUKO AaATOMOB,

XHUMHYECKOM CBA3M H

3aKOHOMEPHOCTAM, CBA3AHHBIM C IIEPUOINYCCKUM 3aKOHOM U HGpHOI[PI‘IGCKOfI CHCTEMOM

anemenToB JI. 1. Menaeneena.

HN3YUYCHHUEC OCHOB XUMHYECKOHN TCPMOAWHAMHUKHU U KHHCTUKHW XUMHUYCCKUX ITPOILECCOB.

MoJlydeHUE TIYOOKMX 3HAHUN IO TEOPUU PACTBOPOB M TEOPHH DJIEKTPOXUMHYECKHX

IPOIIECCOB.

dopmupyemble IUCUUIUIMHONW 3HAHMA M YMEHHUS TOTOBST BBITYCKHHMKA JaHHOM 00pa30BaTeNbHON

MPOTPaMMBI K BBITMIOJTHEHUIO CIEAYIONINX 0000IIEHHBIX TPYIOBBIX GYHKINH (TPYAOBBIX (PYHKIIMIA):

Tabnuua
1.1.
Kon n O0600menHbIe TPy/A0BbIe GyHKIUH TpynoBbie GpyHKIMHU
HAHMEHOBaH
e Kon HaunmenoBanue Ypose HaunmenoBanmue Kox |Yposen
npogdeccuon Hb b(moayp
ATLHOIO KBaJIH OBEHb)
(puxa
craHgapra uu KBaJIu G
HKAMH
01.001 IMena- B Ilemarornueckas nes- 5-6 | Ilegaroruueckas B/03.6 6

ror (meaaro-
rmvyeckKas

IeTeJILHOCT
b B
JOIIKOJIb-

HOM,HA4aJIb-
HOM 00111eM,

OCHOBHOM
oomem,

cpeaHem 00-
meM oopaso-

TETBHOCTH TI0 TIPOEKTHU-
POBAHMIO U peaTH3aIIH
OCHOBHBIX 00111€00pa-

30BaTENBHBIX TPOTPaAMM

NESITENIFHOCTD TI0
peau3anuy IporpamMm
OCHOBHOT'O M CPEIHETO
o01rero oopa3zoBaHus




BaHuM) (Boc-

NUTaTeNb,

YUYHTEJb)

26.003 VYnpasieHue cTaiusMu [TpoexTupoBanue 0co0o
«Crnennanmc pabot o CJIOXKHBIX M3J1ETIHN U3

T MO POEKTUPOBAHUIO HaHOCTPYKTYpUPOBaHH

NMPOEKTH- U3JeJIUN U3 HAaHOCTPYK- BIX KOMIIO3UIIMOHHBIX

POBaHHUIO TYPHUPOBAHHBIX MaTepHaioB

u3/1eui U3 KOMITO3UIIMOHHBIX

HAHOCTPYKT MaTepHuaoB C/03.7
YPHPOBaHH

BIX

KOMIIO3ULIHO

HHBIX

MaTepu-

aJioB»

40.011 [IpoBenenue Hay4Ho- IIpoBenenue narentHeix| B/01.6
«Crennanuc HMCCIIETOBATCIbCKUX U HCCIIEIOBAHUM U

T 10 Hay4- OIIBITHO- onpeeNeHne

Ho-meeaen0” KOHCTPYKTOPCKHUX XapaKTePUCTHK

BaTeJIbCKUM

M ONBITHO- pa3paboToK npu NPOAYKIMHU (YCITyT)

KOHCTPYKTO UCCIIEIOBAaHUHT [TpoBeaeHue paboT mo B/02.6
PCKUM  pa3- CaMOCTOSITCIIBHBIX TEM 00paboTKe U aHAIHU3Y
padorkam» HAyYHO-TEXHUYECKOMN

uHpOpPMALIUU U




pe3yIbTaTOB
HUCCIIEIOBAHUN

PykoBozacTBO rpynmnoun
PaOOTHHUKOB TIPH
HCCIIEI0BAHUM
CaMOCTOSITEJIBHBIX TEM

B/06.6

26.013
«Crenuajauct
10 KOHTPOJIIO
KadecTBa OHO-
TEXHOJIOTHYec
KOI'0 MPou3-
BO/JICTBA Mpe-
MnapaTos JJsl
pacTeHuBeoI-
CTBa»

KonTposb kauecTBa
XUMUYECKON U OMOTeX-
HOJIOTUYECKON MPOAYKIIMHU
Ha BCEX ATanax npous-
BOJICTBEHHOI'O ITpoIiecca

KonTponb kauecTBa
CBIPbS U MaTEpPHAJIOB B
OpraHu3aIuu 1Mo
MIPOU3BOJCTBY
OuomnpenapaToB JJIst
pacTeHHEeBOICTBA

A/01.6




2. MECTO JUCHOMIIJIMHBI B CTPYKTYPE OIIOII BO

Juctunnuna «Teopernyeckne OCHOBBI HEOpraHMYECKOW XuMuu» oTHocutcs K bioky 1, k

gacTd, (opMUPYEeMOIl ydaCcTHUKaMH 00pa30oBaTEIbHBIX OTHOIICHMIA;, n3y4daeTcs B 9, 10 cemecTpax.

Tao6auua 2.1.

Ces3b AUCHHUIIJIHHBI «Teopeanecmle OCHOBBI Heopraﬂuqecxoﬁ XUMHUMN» C
NnpeaAmeCTBY OIMUMHUA JUCHUIIITHHAMMUA U CPOKH UX U3YYCHUS

Kon JMCIMIUIMHBI, PEIIECTBYIOUINE TUCIIUIUINHE CemecTtp
JIACIATUTAHBI «TeopeTnyeckre OCHOBBI HEOPTaHUYECKOW XHUMHUM»
b1.0.10 MareMaTuka 1,2
b1.0.11 Dusuka 1,2
b1.B.08 DneMeHTapHbIA Kypc XUMUU 1
b1.0.06 Heopraanueckas Xumust 2,3
b1.0.07 Oprannyeckast XUMHUs 6,7
b1.0.08 Dusnueckas XUMUA 6,7
b1.B.11 KBaHTOBas xumus 4
b1.0.19 CrpoeHue BeniecTBa 6

B pe3yabTaTe 0CBOCHUS M CHUILIMHBI 00YYAIOIIHIACH TOJIKEH

3HATh:
° [MpuHIUIe! KIaccupUKAIMU 1 HOMEHKJIATYPY HEOPraHMYECKUX COEIMHEHU;
o OCHOBHbBIE TUIIBI XUMUYECKHUX CBA3EH;
o OCHOBBI COBPEMEHHOW TEOPUHU CTPOEHUS aTOMa;
° Teopuro KOMIIEKCHBIX COCTMHEHU;
L4 OCHOBBI OHCPICTUKHU U KUHCTUKN XUMHUYCCKHUX MTPOLECCCOB;
o Teopuro pacTBOPOB HEIIEKTPOIUTOB U 3JIEKTPOJIUTOB;
° OCHOBBI 2JIEKTPOTUTHUECKUX MTPOIECCOB;
yMeTh:
. Haxonute CBA3b MeEXIy CTPOEHHMEM BEIIECTBA M €ro  XUMHUYECKUMU
BO3MOXXHOCTSIMU;
° Pemate moOble XMMHUYECKHE 3aJa4yd, ONMHMPAsCh HAa TEOPETHUECKUN Marepua
OCHOB XMMHU;
. [IpoBomute mpocTedmme pacd€Tbl MO  OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIM

peakuuiaM, SHCPIrCTHYCCKUM U KUHCTUYCCKHUM IIponecCaM, TCOPUH paCTBOPOB;



. PaGorate B mabopaTopuu C HCIOJIB30BAHUEM IMPOCTEHINIETO JIa0OpaTOPHOTO
00opynoBaHUs;

o CocCTaBnsTh XMMUYECKHE PEAKIIUH JTFOOBIX XMMHYECKUX MPOILIECCOB M BBITOIHSITH
Ha UX OCHOBE HEOOXOUMBIC PACUCTHI.

BJIAJI€Th:
° MeToauKolM MPOBEACHHSI XUMUIECKOTO IKCIIEPUMEHTA B Ta0OPATOPHBIX YCIOBHSIX;
° YMeHueM MpaBUIBHOTO OOBSICHEHHS pPE3yJIbTaTOB JKCIEPUMEHTA, €CIU Jaxe
pe3ynbTaT OTpULATEIbHBIN;
° Metonamu oka3aHUsI MEPBOM MOMONIM MPU HECYACTHBIX CIy4dasgX B XHUMHUYECKOMN
nabopaTopum.

3. KOMIIETEHIUH OBYYAIOIIEI'OCA, ®POPMUPYEMBIE B PE3YJIbTATE
OCBOEHMUSA JIMCIIUIIVIMHBI

Hpouecc HU3Yy4YCHUS JUCHUILUIMHBI HAIIPABJICH Ha (bOpMHpOBaHI/Ie QJICMCHTOB CJICAYIOIIUX

kommeteHuil B cootBercTBHE ¢ PI'OC BO u OINIOIT BO no nanHOMy HampaBJICHHIO TTOATOTOBKH:

Tabnuua 3.1.
Kon HaunmenoBaHue Nupukarop B pesyibTaTte ocBOCHHS
KOMIIeTeHII KOMIIeTeHI MU HOCTHKEHHUSI AUCHMILIMHBI 00y4Yaromuiics
UM KOMIIeTeHIM U HOJIKeH:
Yuueepcanvnvie komnemenyuu u uHOUKAMOpPsvL UX 0OCHMUINCEHUS
YK-6 Crnocoben ompenensats u | YK-6.1 OuenuBaer | 3HATHh: CBOU JUYHOCTHBIE
peaM30BBIBaTh  TMPHO- | CBOM PECYpChHl W WX | OCOOCHHOCTH U PECypCHI
pUTETHI COOCTBEHHOH | mpenenbl (JMYHOCTHBIE, | YMeTh: aJeKBaTHO OLICHUBATh
JIESITETHOCTH M CIIOCO- | CUTyaTUBHBIE, BPEMEH- | CBOH crocoOHOCTH u
OBl ee  COBEpIICHCT- | HbIE), ONTHUMAILHO WX | BOBMOKHOCTH B  COOTBETCTBHU
BOBaHMS HAa  OCHOBE | MCIOJB3YeT JUIs YCHell- | KOHKPETHOM CUTyaluu

CaMOOIICHKH H 00pa3zo-
BaHHUsg B TEUYECHHE BCEU
JKU3HA

HOTO BBINOJHEHUS T10-
PYUYEHHOTO 3aJ]aHus

Biaangern: HAaBBIKAMU
CaMOIUarHOCTUKH

JIMIHOCTHBIX KOMMYHHKATHBHBIX
CIIOCOOHOCTEN B JIEIIOBOM

B3aUMOJEUCTBUU




YK-6.2 Omnpenensier
NpUOpUTETHL  Tpodec-
CHOHAJILHOTO pocTa H
CIIocOOBl  COBEPILECHCT-
BOBaHUS COOCTBEHHOM
IeATeIbHOCTH

3HaTh: CIOCOOBI CaMOCOBEPIIIEH-
CTBOBaHHS CBOEH AEATEILHOCTH C
Y4U€TOM CBOHUX JINYHOCTHBIX,
JIENIOBBIX, KOMMYHHKATUBHBIX
Ka4ecTB.

YMeTb: onpenensTb NPUOPUTETH
JIMYHOCTHOTI' O )44
npodecCHOHAIBLHOTO POCTa.
Buangers: nmpuemamu nesnenonara-
HUSIT M IUIaHUPOBAaHUSL  CBOEH
po(heCcCHOHANIBHOM e TeIbHOCTH

YK-6.3 BrictpauBaer
THOKYIO npodeccro-
HAIBHYIO TPaeKTOPHIO,
UCTIOJB3Ysl HMHCTPYMEH-
TBl HEMPEPHIBHOTO 00-
pa3oBaHUS, C YYETOM
HAKOIUICHHOTO  OIIBbITA
podecCHOHANBHOM
JeATEILHOCTH W JIMHA-
MHUYHO HU3MCHSIOIIUXCS
TpeOOBaHMIA PBIHKA TPY-
na

3HaTh: BO3MOXHBIE BapHUAHTHI
pelIeHus THIINYHBIX 33/ad.
YMeTh: UCTONB30BaTh HHCTPY-
MEHTHl HEMPEPBIBHOTO  €caM000-
pasoBaHusl.

Bnapers: Merogukamu camopas-
BUTHS I CaMO00Opa30BaHUs

Ilpogpeccuonanvuwie (I1K) komnemenyuu u uHouKam

opbl UxX oocmuiceHus

K-3 Crioco0OeH oKka3bIBaTh
UH(pOPMaIMOHHY O
HOJJICPIKKY CIICIHAINC-
TaM, OCYIIECTBISIONIM
Hay4YHO-KOHCTPYKTOPC-
Kre paboThl U TEXHOJIO-
THYECKUE HCIIBITAHHS

IIK-3.1. Bageer HaBbI-
KaMM II0MCcKa Heo0X0-
TUMO¥ nH(popMauu B
PO eCCHOHATHHBIX
0a3ax ImaHHBIX (B T.9.,
MATEHTHBIX )

IIK-3.2. CocraBiser
0030p JTUTEpaTypHBIX
HCTOYHHKOB II0 3a1aH-
HOU TeMe, 0popMIIsIeT
OTYETHI O BBIITOJIHEHHOMN
paboTe 1o 3aaHHON

dhopme

3HATh: METO/IbI BEJICHHUSI KOHCTPYK-
TOPCKHX pabOT M TEXHOJIOTHYECKUX
HCIIBITAHUM

YMeThb: 0Ka3pIBaTh HH)OPMAIIHOH-
HYIO TTOJIJIEPIKKY CIICIIUAIACTaM,
OCYIIIECTBIISIOIIMM HAayYHO-KOH-
CTPYKTOPCKHE padOTHI U TEXHOJIO-
THYECKHE UCITBITAaHUS

Baap e T b : 3HAaHUAMY TIO BHIAM
KOHCTPYKTOPCKHX paboT U TeXHO-
JIOTUYECKHX HMCITBITAHUH B BHIOpaH-
HOW 00nacTu npodeccun.

4. OFEM JUCIIANIMHBI U BUJbI YYEFHON PABOThHI

Taoauna 4.1.

O0bemM TUCUMIIIMHBI M BUIbI Y4eOHOH padoThI

Buj yueOHoii padoThI Bcero yacoB | 9 cemectp | 10 cemectp
OO01mast TpPyA0eMKOCTh TUCIUTUTHHBI 324 180 144
AyIUTOpHBIE 3aHATHUS 194 134 60
Jlexuun 74 44 30
[IpakTuyeckue 3aHATUS 120 90 30
CamocrositensHas pabora ctynentoB (CPC) 103 46 57
KonTpoub 27 - 27




5. COJEP)KAHUE JMCHUILINHBL, CTPYKTYPUPOBAHHOE I10 TEMAM
(PA3JIEJIAM) C YKA3AHUEM OTBEJIEHHOI'O HA HUX KOJIMYECTBA

AKAJEMHUYECKHUX WJIH ACTPOHOMHUYECKHNX YACOB U BUJJOB YYEBHBIX
3AHSITUHN

5.1. CTpykTypa Q¥ CHUNIHHBI

Taoauna 5.1.

OO11ast Tpy10eMKOCTb AUCHUILTUHBI COCTABIISIET 9 3aueTHBIX enuHuIl, 324 yaca

NeNe Cem. Buasi
n/n Pazgen Y4eOHoi1 padoThHI ®opMa TeKylero KOHTPoJIst
TUCIHUATITAHBI ycrneBaeMoCTH
Jlek- IIpakr. | CPC
107071
padoTbI
1. Bsenenue. 9 6 12 8
OCHOBHBIE TIOHSATHUS U TecT Ha XMM. HOMEHKJIATYPY
3aKOHBI XUMUHU.
2. Crpoenue atoma 9 10 20 10 TecroBble 3a1aHus
3. XHUMHUYECKas CBS3b 9 10 20 12 Konrtponbnas padora Nel
4. [epuon. 3aKoH u 9 10 20 8
KomnmoxBuym Nel
NEepHoJI. CUCTEMA
5. Crpoennue 9 8 18 8
KOMIUTICKCHBIX TecroBbie 3agaHus
COEMHECHUI
Hroro 3a 9-ii cemecTp 44 90 46
6. Hawana xumuaeckoit | 10 6 6 14
TecToBble 3a1aHUS
TEPMOIUHAMUKHU
7. Kunernka n 10 8 8 14
MEXaHH3M
KonTtponbHas padota No2
XUMHYECKOU peaKkuu
8. PacTtBopsI 10 8 8 15 TecToBEBIE 3a1aHN
9. 10 8 8 14 TecToBBIE 3a1aHUA
DNEKTPOXUMHUYECKHE

CBOICTBa PaCTBOPOB

Kontponbnas padora Ne3

Komnoksuym Ne 2




Hroro 3a 10-ii cemecTp 30 30 57

HUroro 3a roa 74 120 103

5.2. Conep:xxkanne nucuuIJIMHbI « TeopeTHyecKrne 0CHOBbI HEOPIAHMYECKOH XHMHH»

1. BBenenune

XuMHUA KaK CHCTEMa 3HAHWM O BEIIECTBAaX M UX MPEBpAIICHUSAX. Te€opuss U SKCIEPUMEHT B
XuMuu. PasnauuHble ypoBHHM xXuMH4eckoi Teopuu. MHpopmarnmonHsle cuctembl. Cucrema
MIPUOPUTETOB B Pa3BUTUU XUMHH. OCHOBHBIE TPOOJIEMBI COBPEMEHHON HEOPraHMYECKOW XUMUHU.
Pycckas HOMEHKIIaTypa HEOPraHMYECKUX COEJUWHEHUN (KUCIOpOJ, OKHCEN, THUJIPOOKHUCH, BOJA,
IeJI0Yb, TEPEKUCh BOAOPO/A, CEPHOKHCIBIN, XJIOPUCTBHIA U T.1.). MexayHapoaHas HOMEHKJIATypa.
XUMHS U DKOJIOTHSI.

OCHOBHBIE TIOHATHUS U 3aKOHBI XMMUHU. ATOMHas €JMHUIIA MAacChl. ATOMHasi U MOJIEKYJIspHas
Maccel. Monbk. MonbHas Macca. BanentHocts. CTeneHb OKUCIICHUS. DKBUBaJCHT. MoabHas macca
SKBUBajieHTa. OmNpeneneHus XMMHYECKOTO SKBHUBAJIEHTA 3JEMEHTa, KHUCJIOTHI, THAPOKCHUIA, COJIH,
okcuaa.  OKHUCIHUTENbHO-BOCCTAHOBUTENIbHBIE  JKBUBAJCHTHL. 3aKOH  CTEXHOMETPHUH.  3aKOH
SKBHBAJICHTOB.

CriocoObI BeIpaKeHUST KOHIICHTPAIIUH PACTBOPOB.

2. Ctpoenue atoma. Pa3zBuTue npeacraBjieHuii o crpoennu aroma. KBanroso-

MEXaHN4YeCKasa MOa¢e/Ib.

AToM — Kak cioxHas cuctema. CioxHas cTpykTypa sapa. IIpotonsl 1 HelTpoHsbI. [IpoToHHO-
HEHUTPOHHAs TEOPHsI CTPOCHHUS SApa.

JIBOMiCTBEHHas1 npupoAa HIIEKTpoHA. Macca M 3apsn 2JIEKTPOHOB. BoiHOBBIE CBOMCTBA
anekTpoHoB. CooTHomeHue HeompeneneHHocTn ['eiizenbepra. Ilonstue opbOurtanu. BonHoBas
¢bynkumss u BomHOBoe ypaBHeHuwe Ilpemunrepa. PammampHas uw opOUTanmbHAast COCTAaBIISIONINC
BOJIHOBOH (DYHKIIUH.

KBanroBbie uuncna. CTpyKTypa 3JIEKTPOHHBIX 00ojouek. KBaHTOBbIE YpOBHM, KBaHTOBbBIE
HOAYpPOBHH, S-, P-, d-, f- aTomubie opOurtanu. IlpaBuno KieukoBckoro. PeanbHble pacrmonoxeHHs
YPOBHEU U NOJYPOBHEH B aTOME.

OcCHOBHBIE PUHIUIBI PACTIPEAEIICHUS JIEKTPOHOB B aTOME: MPUHIUII HAMMEHbIIEH 3HEPTUH,
npuHuun [aymm n npasuno ['ynna.

N300pakeHue 3J1eKTpOHHON CTPYKTYphl aTOMA MPHU IOMOIIH 3IEKTPOHHBIX (GopMy 1
KBAHTOBBIX SY€EK. DHEPreTUUECKHE JUarpaMMbl MHOTO3JIEKTPOHHBIX aTOMOB.

3. XumMnueckasi cBsi3b

[TonsiTie xumuueckoil cs3u. Kpusble n3aMeHeHHs 3HEpruu npu odpa3oBaHuM cBs3u. [lpupona
XUMUYECKOM CBA3U. KOJIMYECTBEHHBIE XapaKTepUCTUKM CBsA3U. Tum cBA3U. BaneHTHble U
MEXMOJIEKYJIIPHBIE CBA3H.

KoBanentHas cBs3b. J[Ba MeTona oObsSCHEHUS KOBaJEHTHOM CBSi3U. OCHOBHBIE TOJOXKEHUS
Metofa BaseHTHbIX cBszeil (BC). IlomspHocTs cBA3u. HenomsipHele M TOJISpHBIE MOJEKYIBI.
JIMMOIBHBIA MOMEHT M XapaKTePUCTUKU CTEIIEHH MOJIAPHOCTU CBA3H. THIbI THOpUAN3AlMi ATOMHBIX
opOuTanei, HaNpaBIEHHOCTh XUMUYECKOM CBsI3U, reoMeTpudeckas KOHQUTypalusi MOJIEKyl. G- U T-
cBs3u. OuHapHble, TBOMHbBIE U TPOWHbIE CBsI3U. HeHachIaeMoCcTh CBsI3U. DHEPTUsl CBA3H.

OcCHOBHBIE TOJIOXKEHHUS MeToJa MOJIEKYJIspHbIX opbOurtaneir (MMO). Casa3biBatolue,
Pa3phIXJISIIOIINE M HECBA3BIBAIOIIME MOJEKYJISpHbIE OpOUTANM; G- M T- MOJEKYJSIpHbIE OpOUTAIH.
CxeMbl MOJIEKYJSIPHBIX OpOuTaneil TByXaTOMHBIX TOMOSJIEPHBIX, FE€TEPOSIEPHBIX U MHOTOATOMHBIX
Mmoutekyi. [lopsanok cBsi3u. Maruuthele cBoiicTBa Mojekyi. CpaBHeHnue metonoB BC u MMO.

Honnas cBsa3p. Kpurtepuit o0pazoBaHus HOHHOM cBA3M. HeHachllaeMoCTh  CBS3H.
Kpucrannuueckoe cocTosiHue HOHHBIX coeAMHeHU. HeHanpaBieHHOCTh CBSI3U. DHEPrus CBA3H.




MexmouekyisipHble cBs3U. BomopoaHas CBs3b.
4, Ilepunoauyeckuii 3aK0H 1 nepuognyeckasi cucrema 3jaemenToB .. MenjaesieeBa

[Toucku OCHOBBI KiacCU(UKAUK XHMHUYECKHUX HJIEMEHTOB J0 OTKPBITHUS MEPHOAMYECKOTO
3aKOHA.

Tpu stama pabotsl J[.M. MenaeneeBa B 00JacTH CHUCTEMAaTHKU XHUMHUYECKHUX SJIEMEHTOB.
@opmynupoBKka nepuoanueckoro 3akoHa. Co3gaHMe NEPUOAMYECKOM CHCTEMBI AJIEMEHTOB.
Jlormueckue BbIBO/IBI U3 IEPUOAUUYECKOTO 3aKOHA U IEPUOJUYECKON CUCTEMBI DJIEMEHTOB.

CoBpemenHass  (GOpMyIHpOBKa TepHoaUyYecKkoro 3akoHa. CTpykTypa  COBpPEMEHHOMH
MEPUOAUYECKON CHUCTEMBI 3JeMEHTOB. KOpOTKONEpHMOAHBI M JJIMHHONEPUOIHBIM BapUaHTHI
nepuonnuecko cuctemsl. Ilepmon. I'pynma. Jlenenme rpymmbl Ha mOArpynnsl. THUnH4YecKue
AJIEMEHTBI, [TOJIHBIE aHAJIOTH.

S-, p-, d-, f- anemenTsl. BHYTpeHHSS ¥ BTOPUYHAS TIEPHOAUIHOCTb.

3aKOHOMEPHOCTH HM3MEHEHMsI OCHOBHBIX XapaKTEPUCTUK aTOMOB IO NEPUOAAM U TCpyIIaM.
Panuycbl aTOMOB ¥ MOHOB, dHEPTUs MOHU3AIMH, CPOACTBO K 3JIEKTPOHY, 3JIEKTPOOTPULIATEIBHOCTD:
U3MEHEHHS OTHUX XapaKTEpUCTHK [0 T[epuojaM U TIpylnnaM. 3aKOHOMEPHOCTH W3MEHEHUs
BaJICHTHOCTH, OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX CBOWCTB 3JIEMEHTOB M CBOMCTB OJHOTHITHBIX
COCIMHECHU.

BasieHTHBIC 3J€KTPOHBI W MHOrooOpa3ue BaJeHTHBIX COCTOSIHUH aTomoB S-, p-, d-, f-
3JIEMEHTOB.

5. CTpoeHue KOMIJIEKCHBIX COeTUHEHUH

Koopnunanonnass teopuss BepHepa kak IiepBas yJaayHas IIOINBITKA TEOPETUYECKOIO
00BbsiCHEHUs cTpoeHUss KoMIUIeKCHbIX coennHeHni (KC). OcHOBHbIE MOJIOXKEHUS KOOPAMHALMOHHOM
TEOPHUH: IIEHTPAJIBHBII aTOM M JIUTAHIbl, BHEIIHSAS U BHYTPEHHAA cdepa, KOOPAWHAIMOHHOE YHCIIO,
AJIpO KOMILIEKCa, €ro 3apsij, IlaBHast 1 TOOOYHAasl BaJICHTHOCTH

[Tpupona xumuyeckoit cBa3su B KC. CoueraHue 31€KTpPOCTATUYECKOTO U KOBAJIEHTHOTO
B3aMMOJICHCTBHSI LICHTPAJIBHOIO aToMa (WM HOHA) ¢ JTUurangamu. [IoHATHE 0 KUCIIOTaX U OCHOBaHMSX
JIprouca.

Pone KC B mpupone (dbepMeHTHI, XJIOpO(UII, T'eMOIJIO0MH, KOMIUIEKCHBIE COEIMHEHHS
MHUKpO3JIEMEHTOB B MHUTAaHUU pAcTeHMi, JiekapcTBa U sabl). Mcmonws3zoBanne KC B TexHosoruu,
CEeJIbCKOM XO3SIHCTBE M MeOUIMHE (pa3lelieHHe M OYMCTKAa CMeceil HEeOpraHM4ecKHX COCIUHEHH,
O6oppba ¢ XJOPO30M pacTEeHUi, MPOTHBOOITYXOJEBOE JEHCTBHE KOMILICKCOB IUIATHHBI WU JIPYTHX
aneMeHTOB). Jleryune KC 1 ux posib B HEOPraHU4eCKOM CHHTE3€ (TOHKHE TNIEHKH, T€TePOCTPYKTYPHI).

6. Hauana xuMmmn4yeckoil TepMOIMHAMUKH

XUMHUYECKUE MPOLECCHl HA MUKPO - U MAKpOYpOBHAX. BaxkHellne Npu3HAKH XUMHUYECKUX
npeBpaieHuil. [loHsTHEe 0 XMMHYECKHUX TPEBPAIICHHS B HEOOBIYHBIX YCIOBUSX: MIIA3MOXUMHUS, 3BYKO-
Y MEXAHOXHUMHUS, KPUOXUMMUS, Ja3epHAST XUMUS.

OCHOBHBIE TIOHATHS XUMHUYECKOW TEPMOAMHAMUKH: CUCTEMA, MapaMeTphbl COCTOSIHUSA, padoTa,
SHEprus, TeIIoTa.

BHyTpeHHsis sHEprusi, U ee U3MEHEHHEe MPU XUMHUYECKHX U (a3oBbIX mpeBpaiieHusx. [lepBoe
Hayajgo TEPMOJMHAMHUKUA. OHTANbIUA O0Opa30oBaHUs XUMHUYECKUX coeauHeHui. CraHmapTHOE
cocrosiue. CTaHIapTHBIE SHTANBNUU OOpa3oBaHus. TeraoBble 3(G(GEKThl XUMHUYECKUX pPEeaKIIHid.
TepMoxuMHUUECKHE pacyeThl, OCHOBaHHbIE Ha 3akoHe I'ecca. TepMOXMMHYECKHE IIMKJIBI.
TemnoemkocTs. TemneparypHasi 3aBUCHMOCTh TETNIOEMKOCTH M SHTalbNuH. YpaBHeHHe Kupxroda.
DHeprusi XUMUYECKOM CBSI3H.

Bropoii 3akoH TepMOAMHAMUKH. ODHTPONUSA. 3aBUCUMOCTh DSHTPONUU OT TEMIEPATYphL.
CrannaptHas >HTponusa. M3MeHeHne sHTpornuu MpU (Pa30BbIX MEPEX0oJax U XMMHUYECKUX PEaKIUsIX.
Oueprus ['n66ca u sneprus ['enpmronbia. Kputepuii caMonponu3BOIsHOTO MPOTEKAHUS MPOIIECCOB.
XWUMUYECKUN TOTEHIMAJ, 3aBUCUMOCTh XHMHYECKOrO TIOTEHIMajda OT KOHUEHTpAlUH, JaBJICHHS
peareHToB. Y CIOBUE XUMHUUYECKOTO paBHOBECHS. M30TepMa XUMUYECKON pPEAKLIUH.

KoHcTanTa XMMHYECKOTO paBHOBeCHs] Kak Mepa TIyOMHBI TPOTEKAHWsS IPOIIECCOB.
Hcnonp30oBanne 3Ha4EHUN CTAaHAAPTHOM SHTAJIBIMU U SHTPONMUU Ul pacdyeTa KOHCTAHT PAaBHOBECHS



XUMHUYECKUX peakiuil. DakTopsl, BAMAIOIIAE HA BEJIMYUHY KOHCTAHTHI PaBHOBECHA. TepMOIUHAMMU-
YECKMI BBIBOJ| 3aKOHA JielcTBYromUX Macc. Casur xumuueckoro pasHoBecus. [Ipunnun Jle [latense.
7. KuHeTHKAa U MeXaHU3M XHMHYECKHX peaKkuuii

CKOpoCTh XUMHUYECKON peakinu, €€ 3aBUCUMOCTh OT MPHUPOJIbI U KOHILIEHTPALIUU PEareHTOB,
Temreparypbl. [lopsgok M MoONEKYISIpHOCTh peakiuu. KoHcTaHTa CKOPOCTH, €€ 3aBUCUMOCTH OT
TEMIIepaTypbl. YpaBHEHHE AppeHuyca. DHEprusi akTUBAUUU (JACUCTBUTENIbHAS U KaXYIIAsCH).
[lonsiTne 0 TEOpWMM AKTHUBHBIX COYAAPCHH, aKTUBUPOBAHHOM KOMIUIEKCE B TEOPHUU aOCOFOTHBIX
CKOpOCTEH peakuuy. MexaHW3M U KHHETHMKA PEaKUuMid B TOMOICHHBIX M T€TEPOrCHHBIX CUCTEMax.
Hennbie (H.H.CemenoB) wu xkonebarenshbie (b.Il.benmoycoB, A.M.JKaGoTuHCckuii) peakiuu.
['omoreHHbIN U reTeporeHHbIN Katanu3. Ayrokaranus. KuHetTnueckuil BbIBOJ] 3aKOHA JIEUCTBYIOIIUX
Macc. DopmanbHas KWHETHKA, KUHETHYECKHE YpaBHEHMS Mg OJAHOCTOpOoHHMX peakuuii [ u Il
MOpsAJIKA.

Nurubutoper u uHruOupoBanre. OCOOCHHOCTH KWHETHUKH Ta30(a3HbIX, XHIAKOPA3HBIX U
TBepA0(a3HBIX peakuuii. MeXaHn3Mbl peakluii C yuacTHEM OPTaHUYEeCKUX COeTMHEHUH.

Xumudeckoe paBHoBecue. OOpaTtumple W HeoOpaTUMble XUMHUYecKHue peakmuu. CoCTOsHHE
paBHOBECHs] M TNPUHIMUI  MHKPOCKONMHYECKOW oOpatumoctd peakuuu. Kunetnmueckuit u
TEPMOANHAMUYECKHUN MOAXObI K ONMCAHUIO XUMHUECKOTO PABHOBECHSI.

KoHcTaHTa XMMHUYECKOTO paBHOBECHS M pas3lUYHbIe CHocoObl ee BblpaxkeHHs. CBs3b
KOHCTaHTBl XMMHUYECKOrO PaBHOBECHS CO CTaHIAPTHHIM H3MeHeHueM sHepruu ['mdbdca. CmemieHnue
XUMHUYECKOI0 paBHOBECHs NpU n3MeHeHuH yciaouil. [Ipunnun Jle [latense.

BnusHue cpeapl Ha TOpOTEKaHWE XUMUYECKHX peakiuil. OcoOeHHOCTH Ta30(]a3HBIX,
KHUIKO(pa3HBIX, TBEpAOQa3HbIX peakuui. Poib SHTANBNIUHHOTO W SHTPONMUHHOTO (AKTOPOB B
ONpEJIETICHUU HaIlpaBJIeHUs Ipolecca.

8. PacTBOpBI

PacTBOpBI Xuakue (BOJHBIE M HEBOJHBIC), TBEpAble M ra3o00pasHble. CrocOOBI BBIpAXKECHHUS
KOHLIEHTpAllUl PacTBOPOB: MAaccoBasi J0Js, MOJSPHOCTb, HOPMAJIbHOCTb, MOJSUIBHOCTb, MOJISIPHAS
nojs. BnusiHMe Ha pacTBOPUMOCTb SHEPIHMM CTPYKTYPbl KPUCTAJUIMUECKOIO BELIECTBA M 3HEPruu
conpBaTaluu. PacTBOpHI HaCHIIIEHHBIE, HEHACHIIIEHHbIE U, KOHLEHTPUPOBAHHBIE U pa30aBlICHHBIC.
3aBUCUMOCTb PACTBOPUMOCTH OT TEMIIEpaTyphl. PacTBOpHI UjcalIbHbIE U PEAJIbHBIE.

PactBop kak (¢aza mepemeHHoro coctaBa. [loHsTHe 0 (az0BbIX AHarpamMmax, KOMIOHEHTaX,
¢azax, crenensx cBo6oabl. [IpaBuno da3z ['m66ca. Pa3zoBbie 1UarpaMMbl OTHOKOMIIOHEHTHBIX CUCTEM
Ha MpUMeEpe TUarpaMMbl COCTOSIHUM BOAbl. OCHOBHBIE TUIIBI (PA30BBIX JUATPAMM JABYXKOMIOHEHTHBIX
CUCTEM: CHCTEMBl C HEOIPAHMYEHHOW paCTBOPUMOCTBIO, 3BTEKTUYECKHUE CHCTEMBI, CHUCTEMBI,
BKJIFOYAIOLIME KOHIPYIHTHO U MHTOHI'PYIHTHO IUIABSIIMECS XUMUYECKUE COeAMHEHUS. Tpranrynsmus
CJIOKHBIX CHCTEM.

[loHsATHE O KOJJIOUIHBIX PACTBOpAX.

KonnuratuBHble CBONCTBAa pacTBOPOB HE JJIEKTPOJIUTOB M AJIEKTPOJIUTOB. JlaBieHue mnapa
OMHApHBIX pacTBOPOB. 3akoHbl Payns. Kpuockomusi u 50yITMOCKONHS KaK METOABI ONpeAeTeHUs
MOJIAIpHBIX Macc. OCMOC U OCMOTHMYECKOE JaBJICHHE B HEOPraHMYECKHUX M OMOJIOTMYECKUX CHCTEMax.
3akonbl Payns u Bant ['odda mist pacTBOPOB HE AJIEKTPOJIIUTOB U AIEKTPONUTOB. M30TOHMUECKHIA
KO3 PHUIIHEHT.

[Ipouecc 3amep3aHusi BOABI U BOAHBIX pacTBOpoB. KpuoruapaT M KpuorujpaTHas TOUKA.
BeiBeTpuBaHMe KpUCTAIIOTHAPATOB cosield. PacruibiBaHuMe 00€3BOKEHHBIX COJIEHl BO BIAXHOU
aTMocdepe.

Onextponutndeckas nuccornmanus (C.Appennyc). CunbHbIe U caa0bie AIeKTpodauThl. CTeneHb
U KOHCTaHTa auccouuanuu. MaxkTopbl, BIUAIONIME HA CTENEHb SJIEKTPOJIMTHYECKOW AUCCOLMAINU.
Kaxymasics creneHp OUCCOLMALUMU CUIIBHBIX 3JEKTPOIUTOB. Jluccouuanusi ciadbIX 3JIEKTPOJIUTOB.
3akoH pa3BeneHus OcTBanbaa.

Bopa kxak BakHenmui pactsoputenb. KoHcTanTa aucconuanuu Boabl. IoHHOE ITpou3BeneHue
BOJIbl. BOOpOIHBIN MTOKa3aTeNb.

I'mppomus w conbBonn3 cosned. KoHcTaHTa paBHOBeCUs peakuuu Tuaposin3a. PakTopsl,
BIIMSAIONINE HA PABHOBECUE PEAKIIUI THAPOIIN3A.



HpOI/I3B€l[eHI/IC PACTBOPUMOCTH IIJIIOXO PACTBOPUMBIX CHIIBHBIX JJICKTPOJIMTOB. Ycnosus
OCXKICHUS M PACTBOPEHUS OCATKOB.

OcHoBHbIE MOJIOKEHUS TpoToauTHYecKoi Teopun bpencrena-JIoypu. ConpsixkeHHbIE KUCIOTHI
n ocHoBaHUsA. KOHCTaHTa MPOTOJUTUYECKOIO PABHOBECHSl KAK XApAKTEPUCTHKA CHIIbI KUCIOTHI U
OCHOBAHUS.

9. DyIeKTPOXHUMHYECKHE CBOIICTBA PACTBOPOB

ConpsiKeHHbIE  OKHCIUTEIIbHO-BOCCTAHOBUTENIbHBIE — mapbl.  [loHATHE O  JABOMHOM
3JEKTPUUYECKOM CJI0€. DJIEKTPO/Ibl, TaJibBaHMUECKAs siuelika. DIeKTpoAHbIN noTeHunuan. CTan1apTHBIN
AJIEKTPOJHBIA MOTEeHIMald. Pan Hanpsokenuil. OnpeneneHue  HalpaBlICHUS  OKHCIHUTEIbHO-
BOCCTaHOBUTEIBHBIX peakuui. YpasHeHue Hepucera. Jluarpammsl Jlatumepa. Ilonstue o nuarpammax
OKHUCJIUTEIBHBIX COCTOSHUM (AMarpamMMmbl «BOJBT-DKBUBAJIEHT - CTENEHb OKUCICHUS»). 3aBUCUMOCTh
3JEKTPOJIHOTO TOTeHIMana oT pH cpenbl. DIEKTponau3, 3IEKTPOXUMUYECKUE UCTOUYHUKH SHEPIUH,
KOPPO3Hs KAK JIEKTPOXUMUYECKHUN MpoIieCC.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'H

H3ydyeHne TEOpEeTHYECKOro MaTepHalla OCYHIECTBIICTCA C IMOMOIIBIO JJIEKTPOHHBIX CPEICTB
00y4eHHs IPU HETIOCPECTBEHHOM MTPOYTEHUH JAaHHOTO MaTepraa JEKTOPOM.
JI71s1 OLIEHKU OCBOEHMS TEOPETUYECKOIO MaTepHaia CTYACHTAMHU UCIIOJIb3YIOTCS TPaJIULIMOHHBIE

MMCbMEHHBIE U YCTHBIE KOHTPOJIbHBIE MEPONPUATHS (KOJJIOKBUYMBI, KOHTPOJIbHBIE PabOTHI).

7. NEPEYEHb YYEBHO-METOANYECKOI'O OBECIIEYEHUA JJI51
CAMOCTOSTEJBHOM PABOTBI OB YUAIOIINUXCS O JUCHUIIJIMHE

CamocrosTenbHas paboTa CTYyIEHTOB IO Kypcy IMpHU3BaHa HE TOJIBKO 3aKPEIUISATh U yriyOmlsTh
3HaHUs, NOJYYEHHbIE Ha AYAUTOPHBIX 3aHATUSAX, HO M CHOCOOCTBOBATh PAa3BUTHIO y CTYIEHTOB

TBOPYCCKUX HABBIKOB, MHUIIUATUBLI, YMCHHUIO OPIraHU30BaTb CBOC BPCMI.

[Ipy BBHIMONHEHMHM IUTAHA CAMOCTOSITENIBHOM  paboThl  CTYACHTY HEOOXOAMMO H3y4YUTh
TEOPEeTUYECKUIl MaTepuall, HE TOJbKO B Y4YeOHHMKAX M Y4eOHBIX MOCOOHMSAX, YKa3aHHBIX B

OoubmorpaduuecKux CIUCKax, HO ¥ TO3HAKOMUTHCS C MyOJIMKAIIUSIMH B IIEPUOTUICCKUX U3TaHHIX.
7.1. IlepeueHb-y4eOHO-METOIMUECKOTO 00SCIIeUeHUs ISl 00 yUJaOIIUXCs 110 TUCIUIUINHE

1. AxwmetoB H. C. O6mias u Heopranudeckas Xumusi: yueOHuk st By30s/H. C. AxmeToB.
— M.: Bercm. mk., 2012. — 743 c.

2. I'munka H.JIL. O6mas xumus. — M.:MuTerpan-Ilpecc, 2010. — 727 c.

3. I'muaka H.JI. 3agaun u ynpakaenus mo oomen xumuu. — JI.: Xumust, 2011.

7.2. Yxazanus 111 00y4aromuxcs 0 OCBOCHUIO TUCITUTUTHHBI
Taoauna 7.1.

Coaepxanue caMOCTOATEJIBHOH padoThl 00yUYarommXxcst



HOMep TeMbl/SOI’ZPOCbl, BbIHOCUMbLE HA CAMOCMOAMENbHOE U3)-

yeHue
pazoen

o

Kon-60
yacoe

Dopmul pabomul

Beenenie. OCHOBHBIE TOHATHA M 3aKOHBI XMUMUU

10

cobeceoBanue,
TECTOBBIN
KOHTPOJIb

Ctpoenue aToma

10

cobecenoBanue,
TECTOBLIHN

3 XuMHuueckas CBA3b

12

CobecenoBanue,
TECTOBBIA KOH-
TPOJIb

[lepuoanueckuit 3aKOH W TEepUOAUYECKast

xuMudeckux djemenToB J|.M.Menneneena

CUCTEMA

10

CobecenoBanue,
TECTOBBLIA KOH-
TPOJIb

CtpoeHue KOMIUIEKCHBIX CO€IMHEHUN

10

cobeceioBanme,
TECTOBBLIA KOH-

TPOJIb

Hauana xuMuueckon TepMOJANHAMUKHI

10

cobeceoBaHme,
TECTOBBIH
KOHTPOJTb

/. |KuHeTHKa U MEXaHHU3M XHUMHUECKOM peakuuun

12

cobecenoBaHue,
TECTOBBIHN
KOHTPOJTb

8. [PactBOpHI

13

cobeceioBaHme,
TECTOBBII
KOHTPOJIb

9. DrekTpoxmMmyeckme CBOHCTBA PaCTBOPOB

12

cobeceioBaHme,
TECTOBBII
KOHTPOJIb

8. OHEHOYHBIE CPEACTBA JJIAA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTHU U

MPOMEXYTOYHOM ATTECTAIIAA

Bonpocul ona cobecedosanusn

Tema: «OcCHOBHBIE KJIACCHI HEOPrAaHNYECKUX COeIMHEHUI»

1. Kaxkue OGuHapHbIC COEUHEHNUS HA3BIBAIOT OKCUAAMU? YKaXUTE BO3ZMOKHBIE CIIOCOOBI UX

MIOJIy4ECHUS.

2. Ha ueMm ocHOBaHa kiaccuguKaluys OKCUIOB Ha: a) HecoJeo0pa3yolre U cojaeodpaszyromiue; 0)

KHUCJIOTHBIC, OCHOBHBIC U ITPOABJIAOINIUE KHUCJIOTHO-OCHOBHYIO ,Z[BOfICTBGHHOCTB? Kaxwne

peaKkIny XapaKTEePHBI TSI OKCHIOB KXKIOH M3 ITHX TPYIIIT?
3. TlpuBenurte mpuMepsl OKCUAOB, KOTOPBIC TIPH B3aUMOJICHCTBUY C BOJOW 00pa3yroT J1Be
kucnothl. Kak B3aumopeiicTBytot ¢ pactBopom Ca(OH); okcuabt N2Os, N,O3 u NO,?

4, Buem IMPOABIIACTCA KUCJIOTHAA IIpUpPOAa TEX OKCHAOB, KOTOPLIC C BOJIOM HCTIOCPCACTBCHHO HC

B3aUMOJICHCTBYIOT?




5. Ha3zoBuTe OCHOBHBIE OKCH/IBI, HEITOCPEACTBEHHO B3aUMO/eCTBYIoLME ¢ Bogoi. Hanummre
YPaBHEHUS COOTBETCTBYIOINX PEAKIIHM.

6. Kakue no xapakrepy oKCuabl 00pa3yroT HEMETAJUIbl U METAJUIbI B Pa3HBIX CTENEHX
okucnenus? [lokaxure 3o Ha nmpumepe okcuaoB xpoma CrO, Cry03, CrOs.

7. Y Kakoro u3 ABYX OKCHJIOB OCHOBHBIC CBOMCTBA BhIpaskeHbl cuibHee: FeO miu Fe,O3; SNO wn

SnO;; ZnO unu CdO; SnO wm PO; BbO unu CaO; As,O3 unu Bi,03?

8. B kakux ciyyasix JBa OKCHAa MOTYT B3aUMOJICHCTBOBATH IPYT C APYrOM M KaKue COeTMHEHUs
MIPU 3TOM 00pa3yroTCs?

9. Kaxkue okcupl M HA KAKOM OCHOBaHHH MOT'YT OBITh OTHECEHBI TAKXKE U K KIaccy COJIen?
[IpuBeauTe COOTBETCTBYIOLINE TPUMEPHI.

10. dopmynamMu KakuxX cosieif MOXKeT ObITh (HOPMaIbHO BBIPAXKEH COCTAB TAKMX MHUHEPAJIOB, KaK
HIMHHENH, TayCMaHuT, MarHeTuT? K kakomy Kiaccy ciaenyeT OTHECTH 3TH COSAUHEHUS?

11. Kak mosryantsb okcuasl CuO, CO,, SO,, P,0s, Fe,03, MgO 13 mpoCcThIX U CIIOKHBIX BEIIECTB?

12. TToryuunTe 10 IBa OKCHJA U3 PA3IMYHBIX MCXOHBIX BEUIECTB: a) KUCIIOT, 0) OCHOBaHUIA, B)
COJICH.

13. Kakoii okcua MO>KHO MOJTYYHTh U3 KaKI0# KucnoTsl cienyromiero psaa: HC1O4, HoMoOs,
H2CF207?

14. Kak moyry9uTh OKCHJI IMHKA W3: a) MeTailIa, 0) MuHepanoB ranmes ZNCO3; 1 IMHKOBOM
obMaHku ZNnS?

15. YUepes kakoil mpoMeXKyTOUHBINA IPOIYKT, JIETKO pasJiararoliuics Ipyu HarpeBaHUH, MOXKHO
MOJYYUTh OKCHJ MeTasuia u3 ero conu? Ilokaxute 310 Ha npumepax: FeClz;—Fey0s;
A1(CH3COO0)3—A1,03; CuSO4—CuO; MnBr,—MnO. Kak MOXHO 151 OTHOTO U TOTO K€
AJIEMEHTA U3 OJTHOT'O OKCHIA ITOTyIUTh JPYTOM.

16. Kakue conu Ha3bIBalOT ruipokcocosiMu? Kak ux MOKHO TIOJTYYHTh, €CITH UCXOTHBIM
BEIIIECTBOM SIBJISIETCS THIPOKCHJT WK coJib, Haripumep MN(OH), u Fe,(S04)3?

17. Hanumute rpadudeckue Gpopmyssl: ruapokcodopomuaa mapranuna (11); ruapokcokapdonara
MarHus; TUAPOKCOHUTpATA aIFOMUHUS; TPUTHAPOKCOpochaTa KambIusl.

18. B uem ruipoKcoCOIH MPOSIBISIIOT CXOACTBO: C OCHOBAHUAMH, ¢ cosimu? [Tokaxure 310
YpPaBHEHUSIMU COOTBETCTBYIOLINX PEaKLIUH.

19. TIpuBeiuTe MpUMEpPHI HIEMEHTOB, KOTOPBIE BMECTO T'HJIPOKCOCOJIEH 00pa3yloT OKCOCOIH. 3a
cdeT 4yero 3To npoucxoaut? Hamummure rpadguueckue popmynsr: xaopuaa okcocypbmbi(1);
cynbdaTa OKCOTUTaHA; XJIOpHUIa AUOKCOypaHa.

20. IlpuBeiuTe MPUMEP KUCIIOT, OCHOBAHUH H COJIEH, N3 KOTOPBIX HEIb3s MOJIYIUTh THAPO- U
THJIPOKCOCOJIH.

21. Kak MOXHO OCYIIECTBUTH CIEAYIOIINE IEPEX0/Ibl B IPSIMOM U 00paTHOM HalpaBJiICHUU:
KHCIIOTa —THAPOCOIb —CPEAHSS COIMb —TUAPOKCOCOIb — TUAPOKCUAA OKCU?

22. Hanumnrte ypaBHEHUS peakiyii, KOTOPbIE [TOCIIE0BATENILHO MPOTEKAIOT NMPU MOCTEIIEHHOM

nob6asienun: a8) NaOH k pactBopy ruapocyibhaTa MUHKa; 0) KUCIOTHI K paCTBOPY alOMHUHATa

KaJIHsl.
23. Kakumu 1ByMs crioco0aMu MOXKHO MOJIYYUTh: a) Cylb(U MeIU U3 MEeTaIIIMUecKoi Meiu; 0)
XJIOPH/]] ATTFOMHUHUS U3 METAIUTHYECKOTO ATFOMUHUS ?

24. Harmmute ypaBHEHUS PEAKIUiA, IPU TIOMOIIY KOTOPBIX MEPEUNCICHHBIE HUKE COTH MOTYT
ob1Th iepeBeaeHbl B cpenuue: (CUOH),SO,4, Ca(HCO3),, [AI(OH)2]2SO4, Cry(OH)4SO,.

Tema: «Ctpoenue aroma. Ilepuoanyeckuii 3aK0H M NEPUOJUYECKAS CUCTEMA XUMUYECKUX

semeHTOB /.. MeHaeneeBay



9.

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

18.

19.

20.

21.

UYto Ha3bIBAIOT MPUHIIMIIOM HEONIPEAEIEHHOCTU U COOTHOIIEHUEM HEONPEAECIEHHOCTH?
IIpuMeHNMO 1T IOHATHE TPAEKTOPUM JBUKEHUS K MUKpoyacTHLiaM? YeM 3To onpenensercs u
KAaKO€ MOHATHE €r0 3aMEHsAET?

3 . HeonpeieaeHHOCTh MOJIOKEHUS 3JIEKTPOHA PaBHA:

a) 10 m; 6) 1 cm. Kakoit GyieT IpH 5TOM HEONPEICICHHOCTb B UMITYIICE H CKOPOCTH?
HeomnpeneneHHOCTh B CKOPOCTH 3JIEKTPOHA paBHA 108 cm/c. Haiizmre COOTBETCTBYIOLLYIO
HEOIPEECIIEHHOCTD B MIOJIOKEHUU 3JIEKTPOHA.

[TorpenHOCTh B ONpe/eeHUH TOJI0KEHHS JIeKTpoHa paBHa: a) 0,5 cm; 6) 0,05 um. Kakoii
OyIeT mpy 3TOM MOTPENTHOCTH B ONpeAeieHnH ckopocTu? J{iis Broporo citydasi cpaBaute AV,
BBIPKEHHYIO B KM/C, CO CKOPOCTBIO JIBIDKEHUS DJIEKTPOHA 10 TIepBOit opoute bopa.
CKOpOCTb JBMXXKEHUS 3JIEKTPOHA IO NIepBOit 60poBcKoit opoute paBHa 2187 km/c. Ecnu
MOTPELIHOCTb B ONPENIEJICHUU CKOPOCTH paBHa | KM/c, TO Kakoi OyAeT pu 3TOM MOTPELIHOCTh
B OMpeJiesieHnn KoopArHaThl? CpaBHUTE €€ CO 3HAYECHUEM pajnyca OpOUTHI.

CBeT MeeT IBOMCTBEHHYIO IPUPOY, IO3TOMY SHEPrusi POTOHA MOXKET OBITH BBIpaKeHA
IByMs ypaBHeHusiMU: E=hv n E=mc’. Haitaure oTcrona B3auMOCBSI3b MEXKAY JJIMHON BOJIHBI,
CKOpOCTBIO cBeTa U Maccoil (hotoHa. [Tomyunre ypaBHenue ne bpoiins, 3ameHuB ¢poToH 1060
Mukpouactuueil. [loueMy KopIycKyJIspHO-BOJIHOBOM yaJIu3M CBOMCTBEH TOJIBKO MHUKPO-
qacTham?

Kakoe skcriepumMeHTaabHOE OATBEPIKIEHUE HAllUIa TUIIOTE3a Jie bpoiiis 0 BOJTHOBBIX
CBOMCTBaX MUKpPOUYACTHILL?

Yemy paBHa aeOpoiieBCKas JJIMHA BOJIHBI JIEKTPOHA, ABHKYILETOCS CO CKOPOCTHIO: a) 6 108
M/c; 0) 2187 km/c?

Yemy paBHa Macca (poToHa KpacHOro cBeTa (X=648 um)? CpaBHUTE €€ ¢ Maccoit

anextpona (9,1 1-110% r).

YeMy paBeH uMmynbe (GOTOHA i cBeTa ¢ A=485 HM?

Oueprus GoToHa paBHa 5 109 Jx. Halinure 1iuHy BOJIHBI 3TOTO U3lydeHus. YeMy paBHbI
JUTMHA BOJIHBI, Macca ¥ UMIYJIbC 1t GOTOHA ¢ dHEpruei 6,7 sB?

Ecnu atom renus numeet 3uepruio 0,04 3B (3HEprus TemIoBoro JBUKEHUs IPU KOMHATHON
TeMIIepaType), TO KaKoil OyJeT COOTBETCTBEHHO JeOpoiieBcKas ATMHA BOJIHBI?

UYro Ha3pIBatOT 3Hepruel nonnzanuu? Kakas BesnunHa UMEET ¢ HEW OJMHAKOBOE YHCIIOBOE
3HaueHue? B Kakux eIMHULaxX OHU U3MEPSIOTCS?

Yemy paBHO YHCIIO BCEX BO3MOXKHBIX MOHU3ALMOHHBIX MOTCHIIMAJIOB ISl JAHHOTO aTOMa M 4TO
SIBIISICTCS TPUYMHON YBEIIMYCHUS X 3HAUCeHUH B paay: 11<I,<l3...?

Kak 3aBucHT BelMUMHA MOHU3ALMOHHOIO IIOTEHIMANa OT 3HAYEHHUS 11 SJIEKTPOHA IVIaBHOT'O
KBaHTOBOTI'O YMCJIa ¥ YEM 3Ta 3aBUCUMOCTb 00YyCJIOBIEHA?

Kak MOXHO IO 9KCIIEpUMEHTAIIBHO HaliIEHHBIM HOHU3ALIMOHHBIM [TOTEHIINATAM YCTaHOBHUTH
HaJM4ue B aTOME DJIEKTPOHHBIX CJI0EB U YHCJIO JJIEKTPOHOB, KOTOPBIE OHU COACpKAT?
[TokaxwuTe 3TO, OJB3YACh 3HAYCHHUSIMU dTUX BeNTW4HH i oepwotus: 1,=9,3; 1,=18,2;
15=153,7 u 1,==217 3B.

Kak nomKHBI 0TAMYaThCs APYT OT IPYyra HOHW3AaLMOHHBIE TOTEHIMAJIBl ATOMOB: a) HATpUs U
XJiopa, 0) KaJus 1 KpUNTOHA, B) Oepuiutus u Oapus?

UYto Ha3bIBAIOT CPOJICTBOM aToMa K AJIEKTPOHY? JIJIsl KaKUX 3JIEMEHTOB 3Ta BEJIMYMHA UMEET
HauOoJIbIIIee OJOKHUTEIBHOE 3HAYCHHE U TSI KaKUX OTpUlaTeNbHoe 3HaueHne? Kakue
9KCIIEPUMEHTAIIbHBIE JJAHHBIE YKA3bIBAIOT HA HEBO3MOKHOCTb CYILIECTBOBAHHUS MHOI03apsIHBIX
IIPOCTBIX MOHOB?



22.

23.

24,

25.

Tema:

Kakoii BEIBOJT MOKHO CJIeIaTh O CBOWCTBAX 3JIEMEHTA 10 3HAYCHHIO JIJIS1 HETO HOHU3AIMOHHOTO
MOTEHIIMAJIA M CPOJICTBA K SJICKTPOHY?

Yo HA3BIBAIOT a0COIFOTHOM U OTHOCUTEIILHOH 3JICKTPOOTPUIIATEIbHOCTIO? Kak 1Mo 3HaueHHI0
9TOW BEJTMYUHBI MOKHO, CYAUTHh O HAIPABICHUN CMEIICHUS JICKTPOHHOM IIOTHOCTH MPU
o0Opa3oBaHUU CBsI3E?

UTo Ha3BIBAIOT CTEIICHBIO OKUCIICHHS SJIEMEHTA U Y€MY paBHA UX 00Ias CyMMa B MOJIEKYJIE U
HoHe?

[Tpy BBICOKMX MJIM HU3KUX 3HAYCHHUSIX CTETICHb OKHCIICHHS JIEMEHTa MOXKET OBITh paBHA
3apsily €ro CBOOOHOTO MTPOCTOTO HOHA?

«XHMHYEeCKas CBA3L»

Memoo eanenmmnuix ceéazeil

1.

10.

11.

MosKeT 1 JJTHHA CBSI3U OBITh PABHOW CYMME PaIHyCOB BYX aTOMOB, KOTOPbIC €€ 00pa3yroT?
INokaxute u 0OBSICHUTE HA TIpuMepe MoJeKyibl Hy, 3Hast, uro r/H/=0,053um, a d/H-
H/=0,074umMm.

Brruncnute sHepruto ¢ -cBsizu C-C, ecnu craHgapTHas TerioTta oopazosanus C-H u3
ra3o00pa3HbIX yriepojaa 1 Bogoposa paBHa -2815 kJ[»x/Mob, a sueprus o-csizu C-H paBHa -
411,3 xJI>x/MOJb.

Oueprust qucconuanuu HJ pasua 298,4 k/[x/mMonb. MoxkHo 1u pa3noxutsh Hl Ha aneMeHTsI
MIpU 00JTy4eHUHN YIBTPA()HUOIETOBBIM CBETOM A = 2- 100 M2 Kaxkyro sHepruro HaJ0 3aTpaTUTh,
q106BI pasnoxkuts 5-10° v HI?

[ToueMy MakcuMalnbHasi KOBaJICHTHOCTH pochopa MOKeT OBITH paBHOM MSTH, a y a30Ta TaKOe
COCTOSTHUE OTCYTCTBYET?

B pamkax teopun BC 00bICHUTB, TOYEMY y OOJIBIIMHCTBA P-3JIEMEHTOB C IEPEMEHHOMI
BaJIEHTHOCTBIO €€ 3HAUCHMs pa3andaroTcs Ha 27

2 .2
JI71s1 KaKuX 3JIEMEHTOB, UMEIOIINX JICKTPOHHBIE KOH(PUTYypalluK BHEIIIHETO CJIosi aToma 3S° p°
2 4 2 5 1,5 .. ..
4s°p*, 55 p°, 6S” p° xapakTepHBI IEpeMEHHAs YETHAS U IIEpEeMEHHAsi HeYETHASI BAJICHTHOCTH?

Ha ocHoBaHMM pa3HOCTH 31EKTPOOTPUIATEILHOCTA ATOMOB 3JIEMEHTOB YKaXKHUTE, KaK
HM3MEHSETCA CTENIEHh NOHHOCTH cBsA3U B coenunenusx HF, HCI, HBr, HJ?

Paccuwnraiite 3¢ (heKkTUBHBIE 3apsIbl aTOMOB BOJAOPO/A U XJIOpa, 00pa3yroIIUX KOBaJICHTHYIO

MOJISIPHYIO CBSI3b, €CIU Uigen MOJIEKYIbI HC1 paBen 3,4+ 10% Kirm, a gouna csisu H- C1 paBHa
-10

1,2710"" m.

Kak  MOXHO OOBSCHHUTB, YTO aMMHAK U TPUPTOPH]L a30Ta, UIMEIOLINE OJIMHAKOBYIO 1~
paMHUIaJIbHYIO (bOpMy " COACPIKAINNE ATOMBI 3JIEMCHTOB C IIPUMCPHO OJJUHAKOBBIM pPa3JIMUUCM
B DJICKTPOOTPHUUATCIBHOCTH, CYIICCTBCHHO PA3JIMYAIOTCA 110 BEJINYHNHE TUITIOJIBHBIX MOMCHTOB!
i (NH3) = 0,49 « 10®° Kirrm, w(NF3)=0,07-10% K- m?

Kak cormacoBaTs Mayro MoiasipHOCTH cBsi3H B MoJiekyine CO (1 = 3,33 103 Kmm) co
3HaunTeNbHBIM paziauareM B 30 C u O D0(C)=2,5; 30(0) = 3,5.

Jumuna cesizu H-F paBha 0,092 uwm, a monsiprocTh coctaBisieT 45%. Haiinure w/H-F/.



12.

a)
b)
c)
d)

13.

14.

15.
16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

Y CTaHOBUTH IPOCTPAHCTBEHHYIO CTPYKTYPY CIEAYIOIIMX MOJIEKYJI:

COS, COCl,, CF4, SiF¢”;
NHs, NO,", PH?, PO,*;
H,S, SCl,, SF4, SOsF;;
Cl,0, ClO;™ ClO, 7, JOg”".

[TokakuTe BIUSHUE HETOACIEHHBIX 3IeKTpoHHBIX Tlap /HIT/ Ha popmy monekyn BrFs, SFy,
JCl, ", JFs. IpenckaxuTe /SKBaTOpUAIbHOE WM aKcuaibHOe/ pacrosiokenue HIT.

Memoo monexkyaapuvix opoumanei.

Kax na ocrHose Teopuu MO omnpenensitor KpaTHOCTb CBSI3H MEX]1y IByMsI aTOMaMu?
[IpuBeaute mpUMEpHL.

Kax Teopust MO 00bsicHsA€T HEBO3MOKHOCTH 0Opa3oBanust MoJiekyn He,, Be,, Ne,.
Kak teopust MO 00bscHsieT: a)iuamaraetusm Mosiekyn N, Fo; 6) mapamaraerusm By u O2.

CocraButh 2Hepretudeckyto auarpammy MO gactuir NO, NO u NO™ u cpaBHHTH HX
KpaTHOCTh U Eg,?

CocraButh 3HepreTrueckyio auarpammy MO u AO monekyisl LiH Kakue opOutanu B Hei
SABJIAIOTCA CBA3BIBAIOIIIMMH, 4 KAKHWEC HCCBA3BIBAOIIIUMU ?

VY kakoit monekynbl Ny wnu CO GoJtbliie HEPTHS TUCCOITUaun?

O0®bsicHUTE, TOYEMY OTPBIB OAHOIO AMEKTPOHA OT MOJeKyJIbl CO NMPUBOAUT K OCIIa0JICHUIO
CBSI3U , a oT MoJiekynbl NO™ k e€ ynpoyHeHuto ?

Honnas cease.

Temnepatypa miaBiaenus CaCl,=780°C, CdCl,=560°Q panuyc Ca pasen 0,104 um, Cd—0,09
HM. OOBSCHUTD pa3Iniue TEMICPATYP IIaBICHUSL.

[Tpu nepexone ot CsF k CsJ Temneparypa TuraBieHus: KPUCTAIUIOB yMeHbIaeTcs. OOBsICHUTH
HAOII0JaeMbIi X0 U3MEHEHHS TEMIIEPaTyphl IUIABICHHUS.

OOBsICHUTH HeYCTOYMBOCTh THApoKcuaoB Meau (1) u cepedpa (1).

OOBSICHUTD C TIO3UIIHIA MTPEACTABICHUH O MOISPU3AIIMA HOHOB MEHBIIYI0 yecTOHYnBOCTH AUCI3
B cpaBHeHHH ¢ AuCl.

K>CO3 mumaBures npu 890°C 6e3 paznoxkenusi, Ag,CO3 paznaraercs yxe mpu 220°C.
OOBSACHUTD yKa3aHHOE pa3InyHe.

BaCl, B BogHbIX pacTBOpax auccoiuupyet monHoctso, a HYCl, moutu He aucconuupyer.
OOBsICHUTE ITO pa3IMYKe B CBOWCTBAX COJIEH.

UYTo Ha3bIBAIOT TOTOJHUTEIBHBIM MOJIIPU3AIUOHHBIM 3P pekToM? OOBSICHUTD, KaK €ro

2+ .
Hanmuyue B coenuHeHusx HY™ nemaer okcun HYO menee ycroiuuBbiM, ueM okcua ZnO, He-
CMOTps Ha OOJIBIITUH paryCc HOHA PTYTH.



28.

Kakoe coenunenue Tepmudecku oosee yctoiuno: a) PbCO3z u CaCOs, 6) HYCl, u PbCly, B)
FeCl; u NiCls, r) Zn(OH), u Ca(OH),, 1) MgCO3 u SrCOs.

Mescmonekynapnoe 3aumodeiicmeue.

29.

30.
31.

32.

Tema:

1)
2)
3)

Uewm 00BsCHAETCS pa3HOCTh TeMriepatyp kuneHus azora (-195,8°C), kucnopona (- 183°C) u
¢dropa (-187,9°C)? Ilouemy HaMHOTO OTJIMYAETCS OT HUX TeMIIepaTypa KUIEeHHs Xjiopa (-
34°C)?

YeM 0OBSICHUTE Pa3HYIO S9HEPIrUur0 BOAOPOAHBIX CBSI3CH.

Kaxk 1 mouemy u3MeHsieMcsi arperaTHOE COCTOSTHUE MTPOCTHIX BEIIECTB MPH KOMHATHOM
Temmeparype B pany prop-iioa. Kakoe arperaTHoe COCTOSTHUE JOIKEH UMETh acTaT?

YeM 00BACHUTH, UTO TEMIIEPATYpa IUIABJICHUS BO/Ibl 3HAUUTEIBHO BhIIIIE TEMIIEPATYPbI

. -29
wiaBneHus groposogopoaa (-83°C), XOTs TUMOIBHBI MOMEHT MoJIeKyIbl Boasl (0,61-10
Ki-m) menbie, yem monekynsl HF (0,636- 10% Ki-m).

«CTpoeHue 1 CBOMCTBA KOMILIEKCHBIX COeIMHEHUI
Kakune coeqnHeHNUST MOKHO OTHECTH K KOMILJIEKCHBIM?

[Tonp3ysach MONOKEHUSIMH KOOPIMHAIIMOHHOW Teopun BepHepa naiite onpeneneHus
CJICIIYFOIIUM TIOHSTHSIM: a) KOMIUIEKCO0Opa30oBaTelib, 0) JTUTraHIbl, B) KOOPIUHAITMOHHOE YUCIIO
KOMILIEKCOOOpa3oBatesis, I') BHyTPEHH:S U BHEIIHAA cepa KOMILIeKca.

Kak onpenemnsiroTcst 3apsii KOMIUIEKCHOTO HOHA M CTETICHb OKUCIICHHUS
KOMILIEKCOOOpa3oBaTesi?

Kakas cBsi3b MeX1y CTPOCHHEM aTOMOB 3JIEMEHTOB M UX CIIOCOOHOCTBIO K
KoMIuiekcooOpazoBanuto? [IpuBenure npuMepsl THIMYHBIX KOMIUIEKCOOOpa3oBaTeei.

HpI/IBC,Z[I/ITC MNPUMCEPBI TUIIMYHBIX JIMTAaHIOB. Kakue mur aHbl Ha3bIBAIOTCA MOHOACHTATHBIMHU 1
KaKue HOJ'II/I,Z[CHTaTHLIMI/I?

Kakoe BnusiHuE 10JKHO OKa3bIBaTh HA 3HAYEHHE KOOPAMHAIIMOHHOTO YUCIIA YBEJIUUECHHE
pazauyca ¥ 3apsiaa: a) KOMIuIeKcooOpaszoBareds, 0) auranioB? Kakum cOOTHOIIEHHEM IBYX
CHWJI, ACMCTBYIOIIMX MEXYy LIECHTPAJIbHBIM aTOMOM U JIMTaHJAMH U MEX1y CAaMUMH JIUTaHJaMH,
oIpeieNaeTcss KOOPJUHALMOHHOE YUCII0?

IIpuBenuTe npuMeEpsl KOMILIEKCHBIX COCIMHEHUN:

C KOMIUIEKCHBIM aHUOHOM,
C KOMIUIEKCHBIM KaTHOHOM,
SIBJISFOIIUXCS. HEAJIEKTPOJIUTAMM.
JlaiiTe UM Ha3BaHUE.

JaiiTe onpenenenye U NPUBEIUTE MPUMEPHI OCHOBHBIX TUIIOB KOMIUIEKCHBIX COEIMHEHUH.

VKaXuTe OCHOBHBIE BUIBI HN30MCPHUU KOMIIJICKCHBIX COE€IUHEHUI. HpI/IBe,Z[I/ITC IIPpUMCPHI.



10. Kak ¢ mo3u1uii MeToa BaJeHTHBIX CBsA3eH OOBSICHUTH OOpa30BaHHE CBSA3EH MEXKIY
KOMIUIEKcoOOpa3oBaTeneM u nurangamu’? Kakue opOuTamy eHTpatbHOTO aTOMa MOTYT
OJTHOBPEMEHHO y4acTBOBATh B 00pa30BaHuM cBsizei? Yem 310 onpexensercs?

11. Kakyro reoMeTpHueCKy0 KOHPUTYpaILUi0 UMEET KOMIUIEKCHBIA MOH TIPH 3HAUYCHUU
KOOPIUHAIIMOHHOTO YKClIa KOMITIEKcooOpazoBatens 2, 4, 67 YKaKuTe COOTBETCTBYIOIIHE
THUIIBI THOPUAN3ALIUNA OpOUTATICH.

12. Kakvie KOMILJICKCHBIE COSIMHEHUS Ha3bIBAIOTCSI BHEIIHEOPOUTAILHBIMH U
BHYTpUOPOUTAIBHBIME? UeM 00BSICHSIETCS UX pa3IudHas MPOYHOCTH?

13. TTo KaKUM SKCIIEPUMEHTATBHBIM JTAHHBIM HAXO/ISIT YUCIIO HECTIAPEHHBIX AIIEKTPOHOB B
koMIuiekcax? [IpuBeaure npuMepsl.

14, Kakue KOMIUIEKCHI Ha3bIBAIOT BHICOKOCITHHOBBIMH Y HU3KOCITMHOBBIMU? YKaXKUTE mapamMeTphbl,
KOTOPBIC ABJIAIOTCA OJI HUX 06HII/IMI/I " pa3JIMYHBIMHU.

15. Kakas Teopus moyryunia Ha3BaHUE TEOPUH KPUCTALITNYECKOro mosia? YeM OTIu4aeTcs oHa OT
metona BC?

16. Uto Takoe 3HEprus pacHICTUICHHSI KPUCTAUTHICCKUM TI0JIEM, OT 4ero oHa 3aBucHut? Kakwue
(hakTOpHI OMPeNeNSIOT MOJOKEHUE JINTaH/1a B CIEKTPOXUMHUYECKOM Psity?

17. Kak TKII 00bscHsS€T 3aKOHOMEPHOCTH U3MEHEHHUS YCTONUNBOCTH KOMITJIEKCHBIX COEIMHEHUI?
18. Ucxoas u3 TKII, 00bACHUTD OKpACKy KOMIUIEKCHBIX CO€AMHEHUH.

19. Uro siBrisieTcsl KOTMUYECTBEHHOW XapaKTEPUCTUKON YCTOMUYNBOCTH KOMILIEKCHBIX

20. noHos?

21. KakoBO COOTHOIICHUE MEKIY OO KOHCTAHTOW HECTOWKOCTH M KOHCTAaHTAMH,
XapaKTEePU3YIOUIMMU OTIEJbHBIE CTaJANH MPOIECCa AUCCOLMAIIMA KOMIIEKCHOTO HOHA?

22. Kakoe BIUsTHUE OKa3bIBaCT KOMIUICKCOOOpA30BaTe b Ha CBSI3H B KOOPIMHUPOBAHHBIX OKOJIO
Hero mosekynax H,O u NH3?

23. HpI/IBeI[I/ITe IMPUMCEPLI, TIOKA3bIBAIOIIHEC BJIUAHNUEC KOOPAUHAIUN Ha OKUCIIUTCIIbHO-
BOCCTAaHOBHUTEIIBHEIC CBOMCTBA KOMHHCKCOO6p&30BaTCH${.

24. CocraBbTe KOOpAMHAIMOHHBIC opMyibl creayromux coequnennii: 2NH4Cl-PtCl,, KoC,04
CuC,04, KCI-AuCls, an(CN)z Fe(CN)z, (N H4)4F€(SO4)2

25. Boaubiit pactBop nepBoro u3omepa cocraa Pt(SO4)(OH)2-4NH; umeer pH=7,a 0,1 M
pactBop BTOporo uzomepa - pH = 13,3 npu 25°C. Ilo pe3ynbraram OIbITa COCTaBbTE
KOpJIUHALIMOHHBIE (POPMYJIIBI 000UX H30MEPOB.

Tema: «Havajsa xumu4eckoid TepMOIUHAMUKH

1. Ha kakyro BeIMYUHY OTIUYAETCS U3MEHEHNE YHTAIBIIUU OT U3MEHEHUSI BHYTPEHHEH dSHepruu
cucteMbl? B kakux ciyqasx AH=AU u Qv=0Qp?
2. 3aBHUCHT JIM H3MCHEHHE SHTAIBITHNA CUCTEMBI OT TEMIIEPATypPhI?



10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Kakue crcreMbl Ha3pIBalOT KOHACHCHUPOBAaHHBIMU? [louemy A1k HUX OOBIYHO OIYCKAIOT
orpaHHYMBaloNIue yciuoBus V=const u p=const?

Kaxkoit 3aKoH SIBJISIETCS OCHOBHBIM 3aKOHOM TepMOoXuMHH? JlaliTe ero popMyIupoBKYy.
[lepeuncnure ciencTBus, BITEKaomue U3 3akoHa ['ecca. st Kakux onpenesieHuii OHU
UCIIOJIb3YIOTCSl B TEPMOXMMHMUYECKUX pacdyeTax”?

Cornacuo npuniuny beptno (1867) xuMuueckue peakiiuy caMOIpPOU3BOIBHO POTEKAIOT B
CTOPOHY BBIJICIICHUS TEIUIOTHL, T.€. B CTOPOHY YMEHBIICHUS SHTANBINU. SIBISETCS JIU 3TO
MIPaBWJIO OOIIMM MM OIPAaHUYECHHBIM?

Kakoii pyHKIIMEH COCTOSIHUSI XapaKTepU3yeTcsl TEHIEHLUS CUCTEMBI K JOCTHKEHHIO TaK
Ha3bIBAEMOT'0 BEPOSTHOI'O COCTOSIHUS, KOTOPOMY COOTBETCTBYET MakCHUMalibHast Oecrops-
JIOYHOCTb paclpeesIeHns yacTul?

B uzonupoBaHHO# cUCTEME Bce CaMOMPOU3BOJIbHBIE MPOIIECCHI MPOTEKAIOT B CTOPOHY
yBenuueHus oecnopsiaka. Kak u3mensiercst npu 3ToM SHTponus?

Kak u3MeHsIeTCsl SHTPOIHS CUCTEMBI 3a CUET MPSIMOU U OOPATHOM peakiuii IpH CUHTE3e
aMmMuaka?

Kak n3meHsiercst SJHTpOIUS CUCTEMBI C TOBBILIEHUEM TEMIIEPATYPHI, B pEaKIUsAX CUHTE3a U
pasnokeHus BEIlecTB?

Kak BiusieT Ha SHTPOIHUIO CUCTEMBI 00pa3oBaHUe ra3000pa3HbIX MPOAYKTOB?

Kak u3meHsieTcst 3HTpOIUs CUCTEMBI IPU UCIIAPEHNUH, KOH/ICHCALlUH, YBEIMUEHUH J1aBJICHUS,
(ba3oBbIX mepexoaax?

IToueMy npu IIaBJIEHUM BEILECTBA TEMIIEpATypa OCTAETCS MOCTOSIHHOM HECMOTPSI HA TO, YTO B
3TO BpeMS TEIIOTA K CUCTEME MOABOIUTCS ?

Kaxumu ogHOBpeMEHHO NeHCTBYIONMME (aKTOpaMu ONpeesisieTcsl HalpaBJIeHHOCTh
XUMHUYECKOTO Tporiecca?

Kakyto TeHJeHIIMIO0 CUCTEMBI BBIPAXKaeT: a) SHTANBIUNHBIN (PakTop, 6) SHTpONHItHbIH (akTop?
Kakast ¢pyHKIMSI COCTOSHUS CUCTEMBI JAeT KOJIHMUECTBEHHYIO XapaKTePUCTUKY OHO-
BPEMEHHOT0 BIUSHUS TOTO U Apyroro ¢gakropa? KakuMm ypaBHEHHEM 3TO BhIpaxaeTcs?

Yro Ha3bIBaroT dHeprueii [ mooca? Kakum o0pazom n3meHeHue 31oii BenuauHbl (AG)
YKa3bIBa€T Ha TEPMOJMHAMHYECKYIO BO3MOKHOCTb UJIM HEBO3MOXHOCTh CaMOIIPOU3BOJIBHOTO
nporekanus npouecca? Kakoe 3Hauenne AG onpeensieT paBHOBECHOE COCTOSIHUE CUCTEMBI?
ITpu xakom cooTHomennn AH 1 TAS: a) cuctema HaXOaUTCsl B paBHOBECHH, 0) XUMHUECKHUI
MPOLECC HAIIPABJIEH B CTOPOHY 3K30TEPMHUYECKON WIIM SHIOTEPMHUYECKON peaKiuu?

Yem 00bsCHAETCS BOZMOKHOCTb HJOTEPMHUECKUX PEAaKIMi U TOYEMY OHA BO3PACTAET C
YBEJIINYEHUEM TEMIIEpPaTyphl?

DHTaJBIUIHBIM WA YHTPOIMIHBIM (aKTOPOM OIPEIeTISIETCS HapaBICHHE XUMHYECKIX
pEeaKIMil IpH OYEHb HU3KUX TEMIIepaTypax’?

[ToueMy npu HU3KUX TeMIlepaTypax U B KOH/IEHCHPOBAHHBIX CUCTEMAX BO3MOKHOCTb
MIPOTEKAaHUs peaKluil ONpeessieTcs] B OCHOBHOM TOJIbKO 3HakoM AH? CornacyeTcst Jiu 3T0 €
npuHUMIoOM beptino?

B03M0>XHO JI1 CaMONIPOU3BOJIBHOE NPOTEKaHUE NPSAMON pEaKLu, €CIIU IPU TOJI0KUTEITBHOM
sHaueHuu AS: a) AH>0, 6) |[AH|>|TAS|?

CrannaptHas teriota oopasoanusi NHz u PHj3 paBna coorBerctBenno —46,2 u +5,0
k/[x/mMonb. Kakoii cneayeT cienaTh BBIBOJ M3 3TUX TaHHBIX 00 OTHOCUTEILHOW YCTOHYMBOCTH
moutekyn NHz u PH3?

[Tpu cxuranuu rpadura odpazosaincs okcua yriaepoaa (IV) maccoii 8,86 r. Beruncnure
terioty oopaszoBanus CO, u3 anemenToB. TermnoBoi a¢dext peakuun AH= -79,2 xJ[x.



24,

Tema:

10.
11.

12.

CrannaptHas Teruiota oopazoBanus MgO (k) u CO; () coorBeTcTBeHHO paBHa — 601,8 1 —
393,5 xJIxx/Monb. Ternota paznoxxenuss MgCO3; na MgO u CO, AH=+100,7 x/[)x/Momb.
Hcnonw3ys 3Tu nanHble, Haiinute Temwnotry oopasosanus MgCO3 u3 sieMeHToB.

«KuHeTHKa H MeXaHU3M XUMHYECKHUX peaKkIuii»

Peakmms unet mo ypapaerunio 4NH3; +50,=4N0O+6H,0. Kak u3aMeHHTCs1 CKOPOCTh pEaKIIHNH,
€CJIM YBEJIMYUThH JIaBJICHUE B 2 paza?

Peakuus mexnay BemectBamu A u B Beipaxaetcs ypaBHenueM 2A+B=2C. HauyanbHas
KOHIIeHTpanus BemecTBa A paBHa 0,3 Moib/m, a BemectBa B — 0,5 monb/n. KoHcTanTa ckopo-
¢ty peakunu pasHa 0,8 /Mo’ MuH . PaccunTaiite HavyaJbHYI CKOPOCTb IPSIMOM pEAKIUU U
CKOPOCTb 110 UCTEYEHUH HEKOTOPOTO BPEMEHHU, KOT/1a KOHIIEHTPAIIHS BellecTBa A
ymenblaercs Ha 0,1 Moub.

Paznoxenne N,O Ha MOBEpXHOCTH 30JI0Ta IPU BBICOKUX TEMIIEpaTypax MpoTeKaeT Mo
ypaBHenuto: 2N,0=2N,+0, KoHcTanTa ckopocTH JaHHOH peaKinu paBHa 5 10™ n/MonbMuH
npu 1173 K. Hauansaas konnentpauuss NoO 3,2 mons/n. Onpenenure CKOPOCTh peakiiuy Mpu
3aJJaHHOI TemIepaType B Ha4aJIbHbIi MOMEHT M B TOT MOMEHT, Korja pa3ioxurcs 25 % N,O.

Peaxnus unet no ypasHeruto 2NO+0,=2NO,. HauanbHble KOHIEHTPAIIUH Pearupyromnmx
BeniectB Obutn (MoJib/11): C(NO)=0,8; C(0O,) =0,6. Kak u3MEeHUTCSI CKOPOCTh PEAKIIUH, SCITH
KOHIEHTPALIMIO KHCIOPO1a YBEIUIHUTh 10 0,9 MOIIB/J, a KOHIIEHTPAIIMIO OKCUAA a30Ta 10 1,2
MOJTB/J1?

Jlokaxxute, 4TO peaKiys B3auMOEHCTBUS MYPaBbUHOTO aJbJCTHIa U IEPOKCUAA BOJAOPO/IA C
o0pa3oBaHHEM MYPaBbHHOUN KUCIOTHI U BOJBI SBISIETCS peaKiiei BTOPOTo MOPsIIKa, €CIH
yepe3 2 4 nocJie Havyaia peakius 3asepimiack Ha 50 %, a yepe3 2 4 40 MUH KOHUEHTpaUus
MypaBbuHOM KucioThI cTana 0,285 monb/n. Ucxonusie konnenTparun HCOH u H,O, oau-
HakoBHI ¥ paBHbI 0,50 MOJIB/TI.

PaccunraiiTe KOHCTaHTY CKOPOCTH PEaKIMH MEPBOTO MOPSAKA, YUUTHIBAs, YTO 3a 25 MUH
peakius npoxoaut Ha 25 %, T. €. mpopearnpoBaja 4eTBepTas 4acTh BEIIECTB.

5 -1
KoHcTaHTa cCKOpOCTH peakIuu rmepBoro mopsaka pasxa 2,5-10 ¢ . Kakoe koimaecTBo
OCTaHEeTCs HempopearupoBasiuM yepe3 10 4 mocie Havana peakiuu? HadanbHas KOHIIEHTpa-
1us paBHa 1 MOJIB/II.

CKOJIBKO BpeMeHHU HeOOXO0JMMO JJIs TPOX0KaAeHHs Ha 60 % peakiuu BTOPOro MopsiiKa, eciu
pu TOU ke Temnepatype 3a 20 muH peakius nporekaeT Ha 30%? HayanbHble KOHLIEHTpAIIUU
HCXOJHBIX BEIIECTB OJIMHAKOBBI U PaBHBI 2 MOJIB/II.

KoHncrtanrta ckopocTu HeKoTOpoi peakiuu npu 273 u 298 K paBHa COOTBETCTBEHHO
1,17 u 6,56 n/mons-MuH. Halimute TemmnepaTypHbiid KO3 GUIIUEHT CKOPOCTH PEaKIUH.

Bo ckosbko pa3 yBenuuuTcs CKOPOCTh pacTBOpeHus xeiesa B 5 %-noit HC1 npu nossieHuu
TeMITepaTyphl Ha 32°, eciu TemnepaTypHbIid KO3 PHUIIMEHT CKOPOCTH pacTBOPEHUS paBeH 2,87

ITpu 393 K peaxnus 3akanunBaercs 3a 18 MuH. Uepes CKOTBKO BPEMEHU 3Ta PeaKIIHs
3akoHuuTCs npu 453 K, ecnm TemnepatypHblii K03 (HUIIMEHT CKOPOCTH peakuy paBeH 37



13.

14.

15.

16.

17.

18.

19.
20.

Onpeznenute TemMrnepaTypHblii K0O3()(HUIIMEHT CKOPOCTH PEeaKLUH, €CIIU IPU TOHWKEHUU
TEMIIepaTyphbl, Ha 45° peakuus 3aMeIIIach B 25 pas.

KoHcTanThl ckopocTH peakiuu nepsoro nopsiaka npu 288 u 325 K cooTBETCTBEHHO paBHbI
21021 0,38 ¢™*. KakossI TeMIepaTypHbIH KOAPPHUIIMEHT CKOPOCTH ITON peaklui U KOHCTaHTa
CKOpOCTH 3TO# peakuuu npu temneparype 303 K?

[Tpu HEKOTOpOI TEMIIepaType KOHCTaHTa paBHOBecHs TepMudeckoit nuccorpanun N2Os=2NO;
K=0,26. PaBnoBecHas konunentpauus NO, pasua 0,28 Moib/11. Beruncianre paBHOBECHYIO U
nepBoHauanbHyto koHeHTpauuu NoOy4. Kakas maccoBas nomst B % 3Toro BemecTsa
MPOJIMCCOIMUPOBAa K MOMEHTY YCTAHOBIICHHS PaBHOBECHS?

[Tpu cuntese pocrena umeer mecto pasHoBecue peakiuu Cl,+CO=COCI,. Onpenenure
HCXO/HBIC KOHIIEHTPAIIUH XJIOpa U OKCHJIA YIIIEPO/Ia, €CIH PABHOBECHBIE KOHIICHTPAIHH
pasusl (Mois/i): C(Cly) = 2,5; C(CO)=1,8; C(COCI)=3,2.

Xumndeckoe paBHoBecue peakiun COCl,=CO+Cl; ycTaHOBHIOCH IPH KOHLIEHTPALUAX
pearupyromux Beriect (Moiib/): C(COCI,)=10; C(CO)=2; C(Cl,)=4. B paBHOBeCcHYIO
cucTeMy J00aBIIM XJIOp B KoiudecTBe 4 Moib/1. OnpesiennnTe HOBbIE PaBHOBECHBIE
KOHIICHTPAIIUH PEarupyIOIINX BEIIECTB IIOCIIEC CMEIICHUS PABHOBECHSI.

PaBHOBecHBIE KOHICHTpAUX BCIICCTB, YHAaCTBYIOIINX B PCAKIINH

CH3COOH+C,HsOH=CH3COOC;H5+H,0 paBnsI (Mmosnb/n): C(kucnotsr) = 0,02;

C(cmmupra) = 0,32; C(adupa) = 0,08; C(Boas1)=0,08. Kakumu cTaim paBHOBECHBIC KOHIIEHTpA-
IIUU TIOCTIE CMEILIEHUSI PABHOBECHS BCIIC/ICTBUE yBenuueHus kKoHeHTpanuu CoHsOH B 4 paza?
Tema: «PacTBOpbD)

Kakwue BemiecTBa Ha3bIBAIOT AJIEKTPOIUTAMHU? UeM OTINYAIOTCS UX BOJIHBIE PACTBOPHI OT
pacTBOPOB HEAIEKTPOJIUTOB?

Yo HA3BIBAIOT H30TOHHUECKUM KO3 duimentom i? Kakos ero pu3ndeckuii CMBICI B METOIbI
IKCIEPUMEHTATIBHOTO onpezeneHus? OT Kakux (paKkTOPOB 3aBUCAT 3HAUCHUS 17

Kakumu ycnoBusMu onpeenseTcss BO3MOKHOCTD 3JIEKTPOIUTUYECKOM TUCCOMAIINN
BemecTBa? Kakas BennunHa XapakTepu3yeT HOHU3HPYIOIIYIO0 CIOCOOHOCTh pacTBOPUTEIS?
[TokaxkxuTe MexXaHW3M pacrmajia YaCTHUI] paCTBOPEHHOTO BEIIECTBA HA UOHBI.

Byner nu oguHakoBO# 31eKTpUUecKasi IPOBOJUMOCTE BOJAHBIX U CTUPTOBBIX PACTBOPOB
OJTHOTO ¥ TOTO K€ BEIIECTBA IPHU OJTHOU U TOH ke KoHIeHTpauuu? OObsICHUTE.

Kakue BeTMYMHBI SBISIOTCS KOJIMYECTBEHHON XapaKTEPUCTUKON MpoIecca dIeKTPOIIU-
THYecKko aucconuanuu? Jlaite ux onpeaenenus. Kakyro u3 HUX U MOYEMY Ha3bIBAIOT
MTOCTOSTHHOM BEJIMUYMHOM?

Ha xaxue rpynmsl yCIOBHO ST 3JIEKTPOIHUTHI IO BEJIMUYMHE CTETIEHU UX JAUCCOLMAIIN?
[IpuBenure npumMepsl NPEACTAaBUTEIEH 3TUX TPYILIL.

Kak u mouemy BIMsI€T Ha CTENEHb AUCCOLHUAIMH CIa00r0 AJIEKTPOINTA BBEACHHUE B €r0
pacTBOp OJHOMMEHHOT'O MOHA U pa30aBieHHe pacTBopa?

[Touemy KOHCTaHTa AIEKTPOIUTUUECKON JUCCOIMAIIUY SIBIIsieTCA OoJiee ynoOHOM xa-
PaKTEpUCTUKOM 3JIEKTPOJIUTA [0 CPABHEHUIO CO CTENIEHBIO JUCCOIUAIHN 7

Kaxk Bnusier Ha pacCTBOPUMOCTD BEILIECTBA BBEACHUE B €r0 HACHIIICHHBIA PacTBOP OA-
HOMMEHHOTO HOHA?
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23.

24,

25.

26.

27.

Tema:

B kakux ciaydasx mMpoUCXOIUT PAaCTBOPEHHUE OCATKOB ¢ 00pa30BaHHEM KOMIUIEKCHBIX
COeIUHEHMNIT?

Beimazger i ocaok Mpu CIMBaHUU HAChIIEHHBIX pacTBOpoB: SrCl, m CaSO,; CaCl, u SrSO47?
B kaxoii mocneqoBaTeabHOCTH AOKHBI BBINIAJATh OCaJAKH, €CIIH K paCTBOPaM, COJEPKaLIIM
HOHBI: 1) Ca?*, Ba®", Sr*" u 2) CI', I', Br', mocreneHHO nprOaBIIsiTh: K IEPBOMY PaCTBOP
Na,SO04, a ko BTOpomy pactBop AgNO3?

Kaxkas u3 nByx coseii 6oJibliie pacTBOpUMa U BO CKOJIbKO pa3: CaSO, mwm BaSO,4, BaCO3 nnn
SfCOg, Pblz 501051 PbC|27

OcraHeTcs i po3pavyHbiM GriibTpat u3-mox ocanka PhCly, eciu k Hemy 106aBuTH pacTBOp
HOINAA KaIus?

B HacwienHom pactBope Pbl, koHIeHTpanums noana noHoB paBHa 1,3 10°® mous/n. Haiizure
KOHLICHTpaLuo HoHoB Ph?* B aTOM pactsope.

B naceiienHom pactBope Mgs(PO,), 00bemom 10 11 comepkutes cosib Maccoit 3 r. Beraucnure
€€ pacTBOPUMOCTb U HAJUTE MOJIIPHBIE KOHIIEHTPALIMH Ka)KJI0T0 HOHA B 3TOM PacTBOPE.

Yem onpenensercs CTENEHb CMELEHUS paBHOBECHSI IMCCOLMALIAN BOJIBI IPU PAaCTBOPEHHH B
Hell conu, crocoOHOM K ruIpoin3y?

Bcerpa nu HeMTpanbHOCTH pacTBOpA COJIM YKa3bIBaeT Ha OTCYTCTBUE TUponn3a? OObsICHUTE.
Jnst pactBopoB Kakux cojieid pH nmeet Takoe ke 3HaueHue, Kak 11 Boabl? [lokaxuTte 310 Ha
npumepe NaCl u CH;COONHL,.

Kakue u3 coseil He NoBEpraroTCsi FTUAPOIIN3Y, U €CIIH NTOABEPratoTCs, TO 10 KAKOMY THILY:
K,SO4, Na,Se, BaS, RbNO3, ZnCh, K;SO3, KClIO3, HCOOK, NaC104, KBrO?

s xakoit conu pH pactBopa Oynet nmets Oonbinee 3HaueHHE: NaNO3z mmm NaNO,,
CH3COOK wuim CH3COONH,, KCIO uu KCIO3?

JlaiiTe cCpaBHUTEIBHYIO XapaKTEPUCTUKY CYIb(ATOB, CYITb(PUTOB U CYTbPHUIOB IMETOTHBIX
METaJUIOB 1O UX CIIOCOOHOCTH K THIPOIIH3Y.

Kakue 1Be paBHOBECHBIE CHCTEMBI B PACTBOPAaX KHUCIBIX COJIEH OMpeAesioT Al HUX 3HaueHHUe
pH? Uto sBasieTcs npuyanHOM meaounoit cpensl 1t pactBopoB NaHCO3 u kucioit s
pactBopoB NaHSO3?

Jlns kakux cosei Tuapoau3 IPOXOAUT cTyneHsIMU? YUeM onpeaensercs ux Yucio 1 Kak
U3MEHSIETCA NHTEHCUBHOCTD TMJIPOJIN3a OT IEPBOM CTYIEHM K MOCIIEIHEN?

[Touemy ManuHOBast Okpacka (eHospTagerHa B pacTBOpE aleTaTta HaTpUsi CTAHOBUTCS Ooliee
MHTEHCUBHOW MIPH HArpPEBaHUU PACTBOPA U CHOBA OJIETHEET MPU €ro OXJIaXACHUN?
OObsicHUTE MPUUMHY U3MEHEHHUS CTENIEHU TUAPOIIN3a COJIEH MPU HarpeBaHUU UX PacTBOPOB,
OCHOBBIBASICh Ha 3aBUCUMOCTHU AMCCOLMAIIMU BOJBI OT TEMIIEPATYPBHI.

Yro Ha3pIBalOT KOHCTAHTOM ruaponan3a Ke. 3aBUCUT JI 3Ta BEIMYMHA OT: IPUPOABI COJIH,
KOHIEHTPALlMU pacTBOpa, Temmepatypsl? Uem onpenensercs OoJblliee WM MEHbIIIee 3HaUeHHe
K2 11t pa3nu4HbIX conen?

«OKHCIAUTENbHO-BOCCTAHOBUTEIbHBIE P€aKIHU M IJTCKTPOXUMHUYIECCKHE MPOUECCHD»

IToxaxxute YCIOBHOCTb TCPMUHOB «IIPUHUMACT» U «OTHAACT» SJICKTPOHBI ITPH ONIPCACIICHHUU
GbyHKUIMH OKUCIUTENS U BoccTaHOBUTENS. [loueMy Takasi yCIIOBHOCTh BO3ZMOYKHA?

UTo HA3BIBAIOT COMPSHKEHHON OKUCIUTEIPHO-BOCCTAHOBUTEILHOM MapOi U CKOJIBKO UX
JTOJDKHO YYaCTBOBATh B OKUCIUTEILHO-BOCCTAHOBUTEIBHOM peakiuu? Uemy cOOTBETCTBYET
KaXknast u3 Hux?



10.

11.

12.

13.

14.

YTo HA3BIBAIOT OKUCIUTEIHFHO-BOCCTAHOBUTENILHBIMU KO3 durmentamu? Kakue MmeTo b1
CYIIECTBYIOT Ui UX omnpenesneHus? [Tokaxure CymHOCTb KaXI0ro U 00bSICHUTE, B KAKUX
ClIyYasx Y MOYeMY OJUH U3 HUX IPEAINOYTUTENIBHEE APYTOro.

MeHSI0TCSl WM OCTal0TCs MOCTOSTHHBIMU 3apsil U aTOMHBIM COCTaB MOHOB, YUYaCTBYIOIIUX B
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX peakiusax? Bo3MoxKHO 11 npeBpaiieHue IpocToro HoHa B
OKCOAHHOH I 00paTHBIi npouecc?

ECJII/I KHCJIOTa, B3dATas B I/136BITKC, yqaCTByeT B peaKI_[I/II/I KaK OKHUCJIHUTCIIb NI BOCCTAaHOBUTCIIb,
TO COBMAAAET JH IS Hee KOA(P(UIIMEHT B MOJIEKYISIPHOM YPAaBHEHUU PEAKIIMU C
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIM? Pa3zbepute 3T ciaydyan Ha mpuMepax B3auMOJICHCTBUS:
MeJIU ¢ pa30aBICHHON a30THOM KUCJIOTOM, COJSTHOM KUCTIOTHI C JUXPOMATOM KaJIHsl.

OOBsICHUTE IPUUUHY PE3IKOTO PA3NTUYUS OKHUCIUTEIEHO-BOCCTAHOBUTEILHBIX CBOMCTB JBYX
metaoB 1 rpymmsl [IC, Haxonsgmmxes B 5-M nepuoe.

Hamummure ypaBHEHMs NOIypeaKLUi 1 HOHHO-MOJIEKYJISIPHBIE YPABHEHUS, KOTOPBIMU MOTYT
OBITH BBIPAXKEHBI MIPOIIECCHI OKUCIIEHUS M BOCCTAHOBIICHHSI B BOJHBIX PACTBOPAX, UAYIIUX I10
CIEAYIOLIUM CXEMaM:

KC10 + KJ + H,SO4—
KBiOs+ HC1 — BiCls+
KC103+ KNO, —»KC1 + ...
KCIO + KJ + H,0— KC1 +

ITokaxuTe BIUSHLIE Cpcabl Ha MMPOTCKAHUEC OKUCIIMTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ Ha
puUMEpC N3MCHCHUA OKHCJIUTEIbHON €MKOCTH NepMaHraHar - MOHaA.

Kakumu kucinoramu MOXHO TOJIB30BATHCS JJIs1 CO3IAHUS CPEABI IPHU MPOBEACHUN Red-Ox
peakuuii? Iloyemy ¢ 3TOH ENbI0 MPUMEHSIOT 00BIYHO pa30aBICHHYIO CEPHYIO KHCTIOTY?

CriocoOCTBYeT JIM KUCJIast Cpejia: a) OKUCICHHIO KATHOHOB JI0 OKCOAHHOHOB; 0) OKHC-
JUTEIHLHOMY JEHCTBUIO OKCOAHHOHOB?

Dnekmpoonvlie nomenyuaIbl U HANPAGIEeHUE OKUCIUMEIbHO-60CCIAHOGUME/IbHBIX
peaxuyuil

Kakne oKHCINTEeNIbHO-BOCCTAHOBUTEIBHEIE CUCTEMBI Ha3bIBAIOT reTepo- U roMmor eHHBIMU? UTO
ABIIACTCA HpPI‘-IPIHOfI BO3HHKHOBCHHA CKa4YKa INOTCHIHAJIA B CUCTCMaX IIEPBOIo0 THna? Y,I[aeTCSI
JIM OKCIICPUMCHTAJILHO OIIPEACINUTD €TI0 a0COJIIOTHOE 3HAa4YCHHUC, OTHOCUTCIIBHOC 3HaueHHe?

YUem JOJDKHBI OTJIIMYATBCA APYT OT Apyra ABC OKHCIHUTCIbHO-BOCCTAHOBUTCIIBHBIC CUCTCMBI JJI
TOrO, YTOOBI UX MOYKHO OBLIIO HCIIOIB30BATh IIpH COCTABJICHUU I'aJIbBAHUYCCKOI'O sJjieMeHTa?

Kakyro nadopmMaiuro coaep KUt 3JIeKTPOXUMUUECKUH psiJl CTaHAAPTHBIX 3JEKTPOIHBIX
MIOTEHLIMAJIOB O CpaBHUTENBbHON akTUBHOCTH BD 1 O® meramio? [Touemy oH naet Bo3-
MOKHOCTh o1leHUTh D/[C ranbBaHUYeCKHUX 3JE€MEHTOB, COCTaBJICHHBIX U3 JIOOBIX Hap
METaJIOB?

[ToueMy BOAOPOIHBIHA IEKTPOJ B IAPE ¢ METHBIM IMOJTYIJIEMEHTOM SIBIISIETCS aHOJIOM, a B TIape
C IIMHKOM - KaTOA0M?



15. U3 yetnipex metamioB Ag, Cu, AU u Sn BeIOepuTe T Maphl, KOTOPBIE AAI0T HAMMEHBINYIO U
Hauboubiryto 3/[C cocTaBIeHHOT0 U3 HUX T'aJIbBAHMYECKOTO JIEMEHTA.

16. Ilo xakoii (hopMyIie MOKHO HAWTH JICKTPOIHBIN MMOTSHITMAI METaJlIa PH JIFOOBIX
TeMIiepaType 1 KOHIIEHTPAIlUU pacTBOPa €ro COJIH, €CJIU JJIsl HEro U3BECTHO 3HaueHue (G°?
[Ipu kakux ycinoBusx @=¢°?

17. Kakue n3meHeHus KOHIICHTPAIIMKA PAaCTBOPOB COJIEH HA SJIEKTPOIC-OKUCIUTENIE U DIIEKTPOIe-
BOCCTaHOBUTEJIE NPUBOJAT K YBEJIMUEHUIO U YyMEHbIIeHNI0 DJ[C?

2-
18. TTouemy B KauecTBe OokucauTes uemoabdyercst xpom \VI\ B cocrase nona Cr,O;, a He B
2-
cocrase noHa CrO,~, u mouemy okucierue xpoma \l\ 1o xpoma \VI\ mpoBoautcs B 1ie-
JI0O4HOM cpene?

Anexmponus. Kopposusa memannos

19. Kakue 31eKTpOXUMHYECKHUE MTPOLECCH TPOTEKAIOT Ha 3JIEKTPOAAX MPH JIEKTPOIHM3€E PACIIIIaBOB
anexkTposnntoB? [IpuBenure npumepsl.

20. U3 xakux MpOLECCOB ciaraeTcsi 00IIas peakiys NIEKTPOXUMUIESCKOT0 Pa3I0KEeHHsI BEIIecTBa?

21. YeM oTnu4aeTCs NEKTPOJINU3 BOJHBIX PACTBOPOB SJEKTPOIUTOB OT ANEKTPOIIN3A UX
pacmnaBoB? Kakue HOHBI 1 MOJIEKYJIbI, HAXOASIIUECS B BOAHBIX PACTBOPAX COJIEH MOT'YT BOC-
CTaHaBJIMBATHCA HAa KaTOAC U OKUCIIATHCA Ha aHone? Hanummure YpaBHCHHA COOTBECTCTBYIOIINUX
pEaKLHiA.

22. IIpu KaKuX YCIOBHSIX M U3 KaKUX COJICH, BO3MOXHO, IMTOJIYIUTh C TIOMOIIBIO JIEKTPOIN3a
OJTHOBPEMEHHO MIEJI0Yb U KUCTIOTY?

23. Maiite hopmynupoBKy 3akoHOB Dapajies U uX MaTeMaTHYeCKHUe BhIpakeHUs. UTO Ha3bIBAIOT
gucioMm Dapazges F? UeMy paBHa 3Ta BeIMYMHA B KyJIOHAX U aMmIiep-4acax?

24. Bcerya i Macca BBIICTUBIIETOCS HA AJIEKTPOJIC BEHIECTBA COOTBETCTBYET KOJIHMYECTBY
MPOILEIIIEr0 YEPE3 IEKTPOIUT deKTpudecTBa? SBISIETCS JIM 3TO HAPYIICHHEM 3aKOHOB
dapanesn? Uro Ha3BIBAIOT BEIXOA0M 110 TOKY \BT\?

25. Tpu snexrponuse pactBopoB AGNO3, CuSO,, BiCls, Haxonsmuxcs B mocie0BaTeIbHO
COEJIMHEHHBIX 3JIEKTPOJIM3epax, BRIICIUIOCH 5,41 cepeOpa. Haiiqute Maccy BBIACTUBIINXCS
IIPY 3TOM MEJIU ¥ BUCMYTAa.

26. OIMHAKOBO JIM OTHOLICHHE K KOPPO3UU TEXHUYECKOTO M XUMHUYECKH YUCTOTO MeTaiua? Yem
BBI3BIBACTCS] KOPPO3US OOBIYHOM cTan?

27. CoBnaziaeT JIn CpaBHUTEIIbHAS OIIEHKA CIIOCOOHOCTH K KOPPO3UH XKeje3a U aTFOMUHHMS TI0
S3HAYCHHUIO UX CTAHAAPTHBIX BJICKTPOAHBIX ITOTCHIIMAJIOB U 110 UX MOBCACHHUIO B KOHTAKTEC C
BOJIOM1?

28. Kakue CcyImecTBYIOT CIIOCOOBI 3alIMTH METAJUIOB OT KOppo3un? KpaTko U3JI0KUTE CYITHOCTh
KaXJ10ro u3 Hux.

Ilpumepnutit Komnaexkm 3a0anHuil 011 KOHMPOJILHBLIX PAdOmM NO OUCUUNIUHE



«Teopemuuecxue OCHOGBbl Heopzanulteawﬁ xumuu»

Tema: «OCHOBHbBIE NOHATHSA U 3aKOHBI XMMHH. OCHOBHbIE KJIACCHI HEOPraHU4€CKHUX

COoeIHHEeHMIT»
Bapuant Nel
1. OmnpenenuTe SKBUBAJICHTHI 3JIEMEHTOB B UX okcuaax: Rb,0, MgO, Cr,03, SOs.
2. It HekoToporo Metayia coenuusetcs ¢ 8,89t 6poma u ¢ 1,78r ceprl. Haitnure skBUBaeHTHBIC

Macchl OpoMa u Me, 3Hasi, 9TO SKBUBAJICHTHAs Macca cephl 16,0r/MoIb.

3. Hanummre ypaBHEHHS peakinii, COOTBETCTBYIOIIUX CIEAYIOIIEH CXeMe:
SiO,+C Ca HCI 02 Ca3(PO4)2
Cas(PO,), 1200°C A~ t°C B c D E
4, Hanmmmre rpaduyeckue hopMyiisl coeTMHEHNH U naiTe ux HazBanus: HyO,, SNO,, H3POy,

H25203, (CUOH)zCOg, NaHgASO4.

5. Kaxkoit 00beM kucioposa cieayeT 100aBUTh K M3 Bo3ayxa (21% O3), uToOBI cotepkaHue B
HEM KHCJIOpOia MOBBICUIIOCH 10 25%.

6. Omnpenenute HopMyiTy OJHOTO U3 KPUCTAIIOTHIPATOB Cyab(aTa HATPUs, €CIH €ro Macca npu
MIOJTHOM 00€3BOKMBAaHUM yMEHbIINIAch Ha 47%.

7. Hanummre hopmysibl comeid, COOTBETCTBYIOMIMX CIICAYIOIINM JABOHHBIM okcuaam: POz u
Pb30,4. Hazosure ux.

Bapuant Ne2
1. OnpezenuTe SKBUBAJICHTHBIE Macchl coequnenuit: Fe,03, KH,PO,4, Cr(OH)3, HySiOs.
2. Onpenenute Maccy cepbl, 00pas3yromencs Mpyu B3auMOICHCTBUU CEPOBOIOPOA KOJTUIECTBOM

BeniectBa skBuBasieHTa 0,01Mo1b ¢ n30bITKOM KOHIIeHTpHpoBaHHOW HNO3
3. HanummTe ypaBHEHHs peakivii, COOTBETCTBYIOIIUX CIEAYIONIEH cXxeMe:
Fez(SO4)3 —p Xy —P FeCl, — P Xo —P Fes0y 4—X3 —Dp F€2(804)3

4. CoctaBbTe GopMyIbl (AMIUpHUECKUE TpadruecKue) BCeX BO3MOXKHBIX COJIeH 00pa30BaHHBIX
TUJIPOKCHIOM MAarHusi U XpOMOBOM KUCIIOTOM. J[aiiTe Ha3BaHUS COJISIM.

S. K 50mi1 cmecu B 2-x okcuzax yriepoza nooasmwin 100Mi kuciaopoaa v nogoxriu. B
pe3ynbTaTe peakiuu oot 00bem razoB ymeHbimics Ha 10%. Bce 00beMbl Ta30B U3MEPSITUCH TPU
OJIMHAKOBBIX yCIIOBUAX. Onpenennte 00beMHBINM COCTAB UCXOIHBIN CMECH.

6. ITpu TepmuueckoM pasnoxeHun okcuaa Maprasua (IV), B3sroro maccoit 0,435, Belaenmics
KHCJIOPOJT 1 0OpazoBaiics apyroi okcu Maprania maccoit 0,382r. Kakosa popmyna storo okcuaa?



7. Uto Ha3bpIBalOT KBUBAJIECHTOM BellecTBa? IIpy KakoM yClIOBUM 3KBUBAJIEHT UIEHTHUYEH CaMOU
4yacTHLe BeniecTa?

Tema: «Ctpoenue atoma. [lepnoanyeckuii 3aK0H ¥ epuoOINYECKAsA CHCTEMA XHMHU -
yeckux 1eMeHTOB /.. MenaeeeBa»

Bapuant Nel
1. UYro Ha3bpIBAIOT PUHIUIIOM HEONPEAEIEHHOCTH U COOTHOLIEHUEM HEOIPEIEIICHHOCTH.
2. s ckonbkux AO cymma N+1=8? EcTb 1 Takue opOUTAIH Yy 3]IEMEHTOB IIEPHUOUIECKOM

cUCTEeMbI? ATOMBI, KAKUX 3JIEMECHTOB MMEIOT HAKOOJIbIIIee 3HAaUCHHUE CyMMBbI N+|?
-2
3. Hanumure snekrponHo-rpadpudeckue Gopmyssi: Cr, CI+°, Te?, Tb.

4. Hanummmre snexktpoHHbIe POPMYITBI e1ie HEOTKPBITHIX AmeMeHToB Nel08, Nel13 u ykaxwure,
KaKO€ MECTO OHM 3alMYT B IEPUOIUYECKOI cUCTEME.

5. CKopoCTh ABMKEHUS AJIEKTPOHA 110 TIEPBOM OOpOBCKOiI opouTe paBHa 2187 km/c. Ecnn
MOTPENTHOCTH B ONPE/IEIICHIH CKOPOCTH paBHa 1 KM/C, TO Kako# OyleT mpu 3TOM MOTPEITHOCTh B
orpeieeHu KoopArHaTel? CpaBHUTE €€ CO 3HAYEHUEM painyca OPOUTHI.

6. [TosicHuTe NpUYMHY pa3auyus B BETUUYMHAX HOHHBIX PAJANYCOB ISl H303JEKTPOHHBIX HOHOB;
1,33(F); 1,36(0%); 0,98(Na*); 0,74(Mg*"); 0,57(AI*")

7. OO0BsicHUTE 0CO00 HU3KYIO YCTOMYMBOCTH COCTMHEHHH P-2JIEMEHTOB O-TIEPHO/Ia B BBICIICH
C.0O.

Bapuant Ne2
1. IIpumeHUMO JI1 TOHATHE TPAEKTOPHH JIBMXKEHHUS K MUKpodacTuaM? Yem 3To onpenensiercs u

KaKOe€ TIOHATHE €T0 3aMEHAET?

2. VYkaxuTe 3HaUeHHE KBAHTOBBIX YMCEJ JIJI BHEITHUX JICKTPOHOB B aTOMaX 3JIEMEHTOB C
NnopsiAKOBEIM HOMepoM 11, 14, 20, 23, 33.

3. Hamumure snextponHo-rpadudeckue Gopmysi: Pd, Zr?, 87,

4, Ha ocHOBaHMM yueHus 0 CTpOEHUU aToMa OOBIACHHUTE, MOYEMY YHEPTETUUECKHUI S- TOTYPOBEHB
BKJIIOYAET OJ{HY OpOUTAIIb, P-TIOAYPOBEHB - TPH, J-110IypPOBEHbD - IATh U - MOTypOBEHD - CEMb.
VYkaxure max 4yuciuo 3JIEKTPOHOB Ha ATUX NMOAYPOBHSIX.

5. Uemy paBHa ne0OpoiisieBCKas JJIMHA BOJTHBI AJICKTPOHA, IBMXKYIIIETOCS CO CKOPOCTHIO: a) 6-10°
Mm/c; 6) 2187 km/c?

6. DHeprus NOHHU3AINH MIPH MOCIIEeI0BATEIbHOM OTPHIBE AJIEKTPOHA OT atoMoB M( cocTaBmseT:
E1=733, Ex=1447 u E5=7718 xJI>x/Monb. Uem 00BACHUTH pe3Kkoe Bo3pacTanue E3?

7. Kakyro cTpyKTypy AOJKEH UMETh BOCbMOM niepruoa? IToBTOpSIET 11 OH NOJHOCTBIO CEbMOI
nepuon?

Tema: «XumMuueckas CBA3b»



Bapuant Nel

1. Yem 00BACHUTH HEBO3MOXKHOCTH 0Opa3zoBanus 100% MOHHOM CBSI3M M YeMy MPUMEPHO paBHA
JI0J1s1 KOBAJICHTHOCTH B HanOoJIee MOHHBIX OMHAPHBIX COCTUHEHUSX ?

2. YcTaHOBHTE MPOCTPAHCTBEHHYIO CTPYKTYPY CIICIYIOIIMX MOJICKYJ U HOHOB, ONIPEICTUB
opOUTAIN TICHTPATBHOTO aToMa U ux il rudpuausaun: NFs, NO,', PH3, PO43'.

3. Kak no/mKHBI MEHSITBCS 3HAUCHHUE MOMEHTOB JTunojiei MoJieky:1 B psay: a) CIF-BrF-1F; 6) NHs-
PH3-AsH3?

4, [TonspuzyemMocTh Kakoro U3 HOHOB Ooibiie: F wiu Br, S wm Tez', Cl" wmu I"? O6bsicaute
MIPUYUHY.

5. T s NaF=997°C, MgF,=1398°C, AlF;=1040°C, SiF,=-90°C, PFs=-94°C, SFs=-56"C.
OOBsICHUTH HaOMIOJaeMYI0 3aBUCHMOCTh. OOBsICHUTH pe3koe paznuune Trut. AlF; u SiF, cuuTast, uto
MOJISIPHOCTD CBSI3U paBHOMEpHO yMeHbmaeTcst oT NaF k SFg.

6. YeM 00BSICHATE 3HAUUTEIHLHO OoJiee BeICOKHE T1ul. U TK. BOIBI U IDIABUKOBOM KUCJIOTHI IO
CpaBHeHI/IIO C TEMU, KOTOpBIe JOJI’)KHBI COOTBECTCTBOBATHh UX MOJ'ISIpHI)IM MaCC.’:lM?

7. DNEeKTPUUECKUNA MOMEHT JHIIOJIS MOJICKYbl H,S paBeH
0,31 -lO'ZgKn-M, a HZSe-O,O8-O'29KJ1-M. Onpenenure, Kak OTHOCATCS JJIMHBI TUTIONEH 00EHX MOJICKYIL.
Bapuant Ne2

1. [ToueMy npu HaTMYUM OJHOM CBSI3U MEXJ1y aTOMaMH OHA MOKET ObITh TOJIbKO O- cBs3b10? [Ipu
KaKHX YCIIOBHSIX 00pa3yeTcs m- U 0-CBA3U?

2. Ckoibko cBsi3eil y atoma cepbl B Mostekyiie SO,Cl,, y yriepoaa B mosiekyine COCly; kak 3To
corjacyercs ¢ THIIOM r'MOpuAn3anuu?

3. Kakas moinekysa MoseT cymectBoBath u mouemy? ClFs, FCls, Brls, IBr3.

4, Kaxk uzmensiercst nossipusyroiiee 1eiCTBHE HOHOB S-3JIEMEHTOB BTOpoM rpynibel oT Mg k Ba u
MOYEeMY 3TO MPUBOAMT K MOBBIIICHUIO TEPMUUYECKON YCTOWIMBOCTH UX KApOOHATOB B TOM XKe
IIOCJIEJOBATEILHOCTH?

5. Tk. HF=293K, HCI=188K, HBr=206K, HI=238K. O0bsicHuTE IPHYUHBI K3MEHEHUS ITOM
BEJIUYNHEL.

6. Kakoe coenunenne 6omee tepmuuecku yctoiunbo? PDCO3 i CaCOg; PbCl, uam PbBry.

7. Paccuuraiite a3 pextuBnblif paguyc nona Na B kpucramie NaF, eciiu koHCTaHTa peleTky ero
paBHa 2,31 10 u, panuyc uoHa F paBeH 1,33-107%% w.

Tema: «Hauana xumnuyeckoil TepmoanHaMuki. KnHeTuka 1 MeXaHN3M XUMHYECKHX
peakuuin

Bapuant Nel

1. I[I/IXpOMaT AMMOHMHA ITPU HArp€BaHUU pas3jiaracTcs 1o peakKmnu:



(NH4)2Cr,07(t)=Nz1(r) + 4H,0(1) +Cr,03(t)  AH® X p = -503 Ik

CKOJIBKO OHEPTHUH BBIACINIIOCH IIPU PA3JIOKCHUN HeKOTOpOfI Imopuuu [uxpomMara aMMOHHA,
€CJIM Macca TBEPAOro oCTtaTtka Ha 10r MeHbIIIE MacCHI HCXOAHOI'0 BE€IICCTBA.

2. OnTtanbnus oopazoBanus H,O,(T) U3 mpocThix BemecTB paBHa - 136,1 kJ[>x/Mob, SHTANBIHS
JUCCOIMAITAN Ta3000pa3HBIX BOJIOPOIA M KUCIOPOIa COOTBETCTBEHHO paBHBI 432, 490 xJk/MOb.
Boruncnute snepruto casizu O-H B nepokcuie Bogoposa, npuHsB 3Hepruto cBsizu O-O paBHO -
138,07 x/I>x/MOb.

3. Onpenenure AH93 1 AU cuctembr: 4NHs(T) + 30,(1) = 2Ny(T) + 6H20(k)

4. [Tpu Temmneparype 100°C ckopocTb 0JTHON peakluu B 2 pa3za 60JblIe CKOPOCTH BTOPOH.
TemnepatypHbiii K0P GUIIUEHT CKOPOCTU NIEPBON PEAKIMK paBeH - 2, BTopoi - 4. [Ipu kakoi
TeMIIepaType CKOPOCTH 00EHX PeaKIuii BEIPaBHUBAIOTCS ?

S. Kak n3MeHuTcs gaBieHue B CUCTEMeE MepBoHavaIbHO coaepxkamieit HBr u Oy, eciiu k MOMEHTY
HactyrieHus paBHoBecusi: 4HBr(r) + Oy(t) = 2H,0(r) + 2Bry(r)  mpopearuposano 10% ucxomaHoro
KOJIMYECTBA KHCIIOPOJIa, a paBHOBEeCHBIC KoHIIeHTpanuu [HBr]=0,6 monw/1; [O,]=0,36 Monas/n?

6. Bo CKOIIBKO pa3 ClIeAyeT yBEJINYUTh KOHLEHTPALMIO BelecTBa By B cucreme:
2A,( 1) + Ba(r) = 2A,B(1)

UToOB! IpU YMEHBIIIEHUU KOHIICHTPAIIMH BemlecTBa Ay B 4 paza CKOPOCTh NPSIMON PEAKIINH HE
U3MEHUIACH?

7. Jns Hekoropoit peakunu AG°>0. Kakue u3 npuBeIeHHbIX YTBEPKIEHUN IPaBUIIbHBI:

a) Kk >1; 6) k<l; B) B paBHOBECHOI cMecH MPeoOIagatoT MPOAYKThI PEAKIUH; T') B paBHO-
BECHOI cMecH IpeodiIaJatoT UCXOAHbIE BEIecTBa?

Bapuant Ne2

1. [Tpu BoccTanoBnennu 80T okcuaa xene3a(3) amomuHueM Bbiaenutes 426,3 k/x tema. [pu
CropaHuu 5,4 T METATHYECKOTO aTtoMUHUS BhiaenuTcs 167,3 kJx terna. Ha ocHoBaHu# 3THX
JAHHBIX, UCIIONB3YS 3aKOH ['ecca, BEIUUCIUTE YHEpreTudeckuit 3 dexr npu odpazoBanuu 1 Moib
okcupa xenesza(3).

2. AH® o5, MgO(x) u COx(r) coorBeTcTBeHHO paBHa- 601,8 u -393,5 x/lx/mMonb. Temnora
paznoxxenust MgCoz va MgO u CO, IH=100,7 x/[>x/mMomnb. crionb3ys 3TH JaHHBIC, HAWAUTE TEIUIOTY
obpazoBanust MgCO3 u3 21eMeHTOB.

4. Berunciauth TemMrepatypHblid K03()GUIIMEHT CKOPOCTH PEAKIMH, €CIH KOHCTAHTA CKOPOCTH €€
7 -2
mpu 100°C cocrasnser 6-:107, a mpu 150°C -7,2-10™.

5. Jlnst Toro uToOB! yBenmmuuTh B 216 1 256 pa3 ckopocTh peakiuu cuaTe3a NHs, Bo ckoibko pa3
HaJI0 MOBBICUTH B MIEPBOM cllyyae KoHIeHTpauuio Hp, a Bo BTopom naBienue? Kak usmeHnutcs
CKOPOCTb peaklUy IpH yBeIUueHUH nasiaeHus B10 pas3?

6. Cucrema C(rpadut) +CO(r) =2CO(r) AH° =172,5 x[Ix



Haxonutcst B paBHOBecHH. YKa3aTh: a) Kak u3MeHuTcd conepxkanue CO B cucteme npu
NOBbIIIEHUH t 1 TpU Hen3MeHHOM AaBieHnn? C yBeIMYEHUEM AaBICHUS TPU HEU3MEHHOM
temriepatype? 6) MI3MeHHTCsI J1 K p TP MOBBIIIICHUH OOIIEro JaBjieHus u HemsMeHHoi t? [pu
yBenmuenun t? [lpu BBegennu B cuctemy katanuzatopa? OTBeT 000CHOBATS.

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

YcTaHOBUTH TIPH CIIEYIONTUX KOHIIEHTpanusX: (A) = 6moinb/1, (B) = 2moins/1n, (C) = 4monb/n,
(1) = 3monp/n. B paBHOBecHYIO cucteMy 100aBwin 4 MOb/J1 BemiecTBa B. Beruuciuts HOBbIE
paBHOBECHBIC KOHIICHTPAIIUH BEIIIECTB.

Tema: «PacTrBOpbD»
Bapuant Nel

1. PactBop conmepsxut 0,1moas CaCl, u 0,1mose AICI3 B 211 pacTBOpa. KakoBa MosisipHast
koHieHTpanus uona Cl™ B pactBope?

-3
2. pH 1-10™ H pactBopa c1aboro ogHOKHUCIOTHOTO OCHOBaHUS paBeH 9. Beruucianre KOHCTAaHTY
TMICCOIIMAIINN OCHOBAHUSI.

3. VYka3arb, HE MPOU3BO/ISI BRIYHCIECHUH, B KAKOM M3 paCTBOPOB JIBYX COJICH paBHOM KOH-
nenTpanuu pH 6ombire nin Menbe. OTBET 000CHYHTE UCXOS U3 3aKOHOMEPHOCTH U3MECHCHHS
KHCIIOTHO-OCHOBHBIX CBOMCTB 2ekTponuToB: K,Se n Ky Te; NasPO4 u NagHPO,.

4, Haiinure crenens ruaponusa coneid v 3HayeHue pH s uX pacTBOPOB KOHIIEHTPALUU
0.1momns/m: NH4Br, KCIO, HCOONa.

5. ITPAQ,Cr,07 , mpu 25°C paBHO 2:107 . Brimmamaer nau ocanok Ag,Cr,O7 mpu cMemrBanuu
paBHbIX 00BeMOB 0,05H pactBopoB AGNO3 n K,Cr,07? Ctenens aAucconmaiy 3THX AIEKTPOIUTOB
paBHa 90%.

6. Beruncnuts a u (H+) B 0,3M pacTtBope yKCYCHON KUCIIOTBI (K=1,8-10"). Kaxue 3HaucHus
MPUMYT 3TH BEITMYUHBI ITOCIe 1o0aBiaeHus Kk 11 pactBopa kuciotsl 0,2mMoms CH3COONa?
Koaddurment akrusroctu nonos f{(CH3COO) =0,7.

7. Cpasuutb pactBopumocts POCl; u Pbly, Be(OH), u Ca(OH),. OtBeT 000CcHYliTEe NCXOs U3
HOJIIPU3AIIMOHHBIX MTPEACTABICHHH.

Bapuant Ne2

1. PactBop comepsxkut 0,1moms - sxBuBanenToB (NH4)3PO,4 B 200Mi pacTBopa. KakoBa mossipHas
xoHuenTparms noHoB NH;" B pacTBope?

2. Beruncnute pH 0,001 pacTBOpa CEpHOI KUCIIOTHI.

3. VYka3arb, He IPOU3BOAS BBIUUCICHNUN, B KAKOM U3 PACTBOPOB JIBYX COJIEH paBHOU KOH-
nenTpanuu pH 6omnbire nin Menbie. OTBET 000CHYHUTE UCXO/SI U3 3aKOHOMEPHOCTH U3MCHECHHUS
KHUCJIOTHO-OCHOBHBIX CBOMCTB 3s1ekTpoiuToB: NaHCO; u Na,ClO3; NaClo, u NaClO.



4. Kakue BelIMYMHBI ABJISAIOTCSA KOJIMYECTBEHHON XapaKTEPUCTUKOMN IpoLiecca 3IeKTPOIIn-
TH4yeckor quccounannu? Jlaite ux onpenenenue. Kakyro U3 HUX ¥ Io4eMy Ha3bIBalOT IOCTOSIHHOM
BEJIMYUHOMN?

5. Haiinute crenens rugposnnza NalOz u NalO B pactBopax konuentpatuu 0,1momns/n. 13

IMOJIYYCHHBIX JAaHHBIX cz[enaﬁTe BbBIBOJ O CpaBHHTeHLHOﬁ CHJIC KHUCJIOT, O6pa30BaBH_II/IX 3TU COJIN.
Kn(HIO3)=1.6:10" ; Kn(HIO)=2.3-10.

6. Brimanaer nmu BaSO,4 npu noGaBieHnu pacTBopa cepHOM KUCI0TH 00bemMoM 100mi1 mpu
koHueHtpauuu 0,2mous/1. k pactBopy BaCl, Toro ke o0bema, ecii MoJsipHast KOHICHTPALIUS
9KBUBAJIEHTA 3TOro pacTBopa paBHa 0,2Mo1b/11.7 Bynet au 1o6aBieHHOE KOJIMYECTBO CEPHOM KUCIOTHI
SKBUBAJICHTHBIM WJIA W30BITOUYHBIM ?

1. Ckonbko Moib NH4Cl crienyet no6asuts k 11 0,1M pactBopa NH4OH(K=1,8-1O'5) JUISL TOTO,
4TO6BI KOHIeHTparms noHoB OH™ crana uncnenno pasna Kn? Venosro npumem f(NH,)=1.

Tema: «OKHCINTEIbHO-BOCCTAHOBUTEIbHDBIE P€aKIHU A IJTCKTPOXUMHYECCKHUE NPO-
HeCChbD»

Bapuant Nel

1. 3aKOHUYUTH COCTaBJICHHE YPAaBHEHUS PEAKIIUU U MOA00paTh KOAPHUIIUEHTH TPOCTEHIIINM
cnocooom: SO,+H3AsO4+H,0—HzASOs+...

2. Hammmmre ypaBHeHuUs peakuuii 1 mogo0pats K03()(GUITHEHTHI AIEKTPOHHO-HOHHBIM METOJIOM:
MnSO4+(NH,4),S,08+H,O0—HMNO,+...; H,0,+CaOCl—

3. CoCTaBHTb B MOJICKYJISIPHOH dopmMe ypasHerue peaxiun: [Fe(CN)g]® +H,0,—[Fe(CN)6]*+0,

4. Yemy paBHa MOJIIpHAsl Macca SKBHBAJIEHTA TIEpMaHTaHaTa Kalusl KaK OKUCIIUTENS, €CIIH 3TO
BEILIECTBO B MPOIIECCE PEAKIIMU BOCCTAaHABIMBAETCA: a) 10 cynbdaTa mapranma (II) 6) mo auokcuaa
Maprasma B) 1o manraHaTa kams Ko,MnO,4?

S. Bynet nu paboTath raJbBaHMYECKHH AIEMEHT, COCTOSAIIECH U3 BOJOPOIHBIX 3JIEKTPOJIOB,
norpyxenubix B 1 u 0,11 pactBopsl KOH npu 25°C, ecnu kaxkylas cTeneHb JUCCOLMAIMN PACTBOPOB
KOH cootBercTBeHHO paBHbl 77 1 91%?

6. ["anpBannyeckuii PJIEMEHT
(-)2Cr/2Cr3+ | H,SO, | (Ph) 3Ho/6H" (+)

o0pa3oBaBIIIeiics IPU KOPPO3HH XpOoMa, OMAsTHHOTO CO CBHHIIOM, JTaeT TOK cuion 6A. Kakas
Macca XpoMa OKUCIHUTCS U CKOJIBKO JIUTPOB BOJOPO/Ia BBIIETUTCS 32 55¢ paboThI ATOTO
anemeHTa’?

7. MenHblii KyJIOHOMETP COEIMHEH NOCIEA0BATEIBHO C AIEKTPOIU3EPOM, B KOTOPOM HIET
anekTponu3 BogHoro pactBopa AGNO3 Ha yTONBbHBIX ANEKTPOAaxX (1aliTe MOTHYIO CXeMY IIPOIECCOB,
npoucxoasaiux mnpu iektpoiausze AGNO3). Ha kaTone B KylloHOMETpE BbIIeTUIOCh 1921 Meau, a B
anextposuzepe 450r cepedpa. OnpenenuTe BBIXOJ IO TOKY B dJiekTponu3epe. Kakoit 00beM 3aiiMeT
BBIIEIUBILINICS KUCIOPOJ, €CIIH 3TOT 00beM u3Meputh npu 10°C u naBnenun 9730311a?

Bapuant Ne2



1. 3aKOHYUTH COCTABIICHHE YPAaBHEHUS PEAKIIUU U 110100paTh KO3 PHUIUEHTHI MPOCTEHIIUM
criocooom: HySO4+KI+KCIO3—KCl+ls...

2. Hammmmure ypaBHEeHUs peakuuii 1 mogqo0pats K03 pUIMEHTHI 371€KTPOHHO-HOHHBIM METOJIOM:
HSO4+H,S+KMnO4—S+...; HNOs+FeS,—

3. CocraBuTh B MOJeKyIsipHON dpopMme ypaBHeHue peakiuu: NoHa+1,—No+I.

4, Kakyro Maccy amoMuHust MOKHO OKHCTUTH ¢ momotrsio 0,11 0,258 K,Cr,07 mo peakimn
Al+K,Cr,O,+ H2804—>A12(SO4)3+Cr2(804)3+KQSO4+ H,0.

5. D/IC ransBannyeckoi menu (-)Ag/AgNO; 0,0058 /a=98% | | Ag/x
H/0=85%/AgNO3(+)=0,085B. Onpenenurte KOHIEHTPALUIO SJICKTPOIUTA MIPHU TTOJIOKUTEITHHOM
3JIEKTPOJIe, €CIM KO3 (HUIIMEHTH aKTUBHOCTH HOHA cepedpa B pacTBopax AGNO3 npu oTpuiiaTeIbHOM
U MOJIOKUTENBHOM 3J1eKTpojie paBHbI 0,945 1 0,750.

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

00pa30BaBLIETOCS IPU KOPPO3UHU ATFOMUHHS, KOTOPbI HAXOAUTCS B KOHTAKTE C XPOMOM, 32
ImuH 20c¢ ero paboTsl Ha XpOMOBOM KaTojie BoccTaHoBmiI0Cch 0,034u1 kuciaopoaa.

OHpCI[CJII/ITe, HACKOJIbKO YMCHBIINJIACh IIPU 3TOM MaccCa aIJIOMUHUCBOTI'O 3JICKTPOAA U UCMY
paBHa CUJia TOKa, IPOTCKIICTO 1O BHEIITHEH 1I€IIH raJIbBAaHUYECKOTO DJIEMEHTA.

7. Yepes cepeOpsiHbI KyJTOHOMETP MPOMYCKaIN TOK B TEUCHHUE 34. AMIIEpMETP MOKa3bIBAJI CHUITY
Toka paBHyto 0,9A. Haiitu % norpemHocTH, JaBaeMblii aMIIEpPMETPOM, €CJIH 33 3TO BpeMs B
KYJIOHOMETpE Ha KaToJie Bbienmioch 12,32r cepedpa.

Tema: «CTpoeHue M CBOHCTBA KOMILJIEKCHBIX COeIMHEHUI
Bapuant Nel

1. Hassats kommutekcusie coequaenus: Ba[Cu(C,0,).], [Co(NHs3)2(en)(Cl,)]ClI, [PtCI;][AuCly].

2. Hamucats popmynsr: a) rerpaitononnaat(lll) unaus™); 6) xaopun OpomaTeTpaaMMu-
HakBaxpoma(lll); B) TppaMMHHXJIOPOAMHUTPOKOOANBT.

3. MosxHo i1 ocauth nonbl Ni*+ u3 pacteopa Ko[Ni(CN),] o6semom 11 1 C=0,1 Mous/nutp,
coxeprkamero 0,2 Mois KCN(a=80%), ecin 1o6aButh 10™Moms cynsduaa ammonns? IIpn kakoit MT
KOHIEHTpalUu Cyiabpuaa aMMOHUS HauHET BhinagaTh ocanok? (ITP(NiS)=2- 10'28).

4. Onpeznenute THN THOPUIU3AIUH B CIEAYIONINX KOMIUIEKCAX, a TaK jK€ H300pa3uTe ux

reomerpuueckyto popmyny: [AuCly] ; [PtCls] .Uemy paBHBI X MAarHUTHBIE MOMEHTBI?

5. Jiis ocaXIeHusI XJIOPUI-HOHOB, COCTABISIOIINX BHEIIHIOI c(hepy KOMIUIEKCHOTO COCMHEHUS,
u3 100m 0,02m pactBopa coeaunenust CrCls-5H,0 motpe6oBanocs 20Mia

0,2m pactBopa AgNO:s. Ilo pe3ynbraTam 3TOro OIBITAa COCTaBbTE KOOPAWHAILIMOHHYIO (OPMYITY
COE/IMHEHHUS M HA30BUTE €TO.

3+
6. C JIMranaamMmu ¢71a00ro Wik CUILHOrO 101 KoMIuiekcsl Co ABJIAOTCA CUJIbHBIMHU



2+ o
OKHUCIIUTENSIMU, a KOMIUIEKCH CO”" MPOSBIISIIOT BOCCTaHOBUTENbHBIE cBoMcTBa? Kak 310
00psacuser TKII?

Bapuant Ne2
1. Hassats komiutekcusie coequaenus: Nax[Zn(OH),], [Ni(H20)s](NO3),, [Co(ENn)3(NO3)s].

2. Hammcats popmyner: a) ammuunenranuanodpeppat(Il) narpus; 0) nuruapoxcoreTpa-
xsnopormnatusar (IV) aMmmonus.

3. K 0,2m NiSO4 mo6aBunmu paBublii 00eM 2M NH3, BeranucinTs [Ni]2+, €CJIM CUUTATh YTO B
pactBope obpasyercst kommiexcusiii non [Ni(NHz)e]*+.

4- . 4-
4, B xommiekcax [CO(NO,)s]™ u [Ni(CNS)g]™ nuranast o6maamaroT ciiibHbIM moieM. COCTaBbTe
SHEPTETHUECKYIO0 cXeMy oOpa3zoBanus cBsizeil (MeTo BC) B 3TUX KOMITIEKCAX U YKAKUTE MAarHUTHBIE
CBOWCTBA KOMIUIEKCOB.

5. Onpenenute KOOPAUHAITMOHHOE YUCIO (X): [Fe”Fx]'(X'Z); [Fe“CIx]'(X‘Z).

6 7
6. Kaxkas snekrponnas konurypamus, d° wmu d', naet 6onblinee 3Hadenue Ecyrn ast
OKTa’ApUUECKUX BHICOKOCITMHOBBIX U HU3KOCITUHOBBIX KOMILJIEKCOB?

Kpurepun oneHKH 0TBeTa CTyJAeHTa NPH BHINIOJHEHHH KOHTPOJIbLHONH padoThI

Ouenka TpeOoBanus K 3HAHUAM

OTJIUYHO NpUBEIECHbl  TOJHBbIE  MPaBWIbHBIE  PEIIEHUS, OTBETHl I'PAMOTHO
apryMEeHTHUPOBAHbI

XOpO1IO JOTIYIIEHbl HE3HAUUTENIbHBIE IOIPEUIHOCTH IPU OTBETAX Ha BOIPOCHI,

apryMeHTanus Obu1a He MOJIHOM

yIOBJIETBOPUTENFHO B 0TBeTax Ha HEKOTOpBIE BOIPOCHI JOMYIIEHBI TpyOble OMIMOKH, YacTh
BBIBOJIOB HE apIr'yMEHTHPOBaHa WJIN apryMEHTHUPOBaHA HENIPaBUIIBHO

HeynosierBoputreabHo  OtBeThl Ha 50 U Gosee % BOMPOCOB OMIMOOYHBI, OOIBIIUHCTBO BBHIBOJIOB
HE apryMEHTUPOBAHBI WM apTYMEHTUPOBAHBI HETIPABIILHO

Ilpumepnvie sapuanmol mecmoevix 3a0anuil
Tema: «OcHOBHBIE KJIACCHI HECOPrAaHUYECKHUX COCANHEHUID»
Bapuant Nel

1. ®opmyna kpucramioruapara cyiabpaTa HaTpuUs, Macca KOTOPOTO MPU 00E3BOKHBAHUH
ymeHbpmmiiachk Ha 47%

1) Na;SO4 * 2H,0  2) NaSO4 * 7H,0
3) Na;SOs * sH,0  4) Na,SO4 * 6H,0

2. KapOoHaT Kayms pearupyeTt B pacTBOpE C BelIeCTBaMHU Habopa



1) COy, SOy, HsPO,  2) CO, KOH, HC1
3) BaC1,, HNO3, Rb,SO4  4) KHSO,4, NaOH, SO3
3. OnHOBpEeMEHHO HEe MOTYT HaXOAMUTCS B pacTBOpE BellecTBa Habopa
1)Na,SO4 u HC1 2) NaOH u H,SO,
3) NaC1 u H,SO4  4) NaOH u K;SO4
4. OaHOBPEMEHHO B paCTBOPE MOTYT HAXOAUTCSI HOHBI

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

5. YcTaHOBUTH COOTBETCTBHUE MCKAY BCHICCTBOM U CBOMCTBaAMU

1: a30THas kucIOTa A: B3aMMOJICUCTBHE C COMISIMHA MEIA ¢ 00pa30BaHHEM OCaIKa

2: ruapokcuy Hatpus b: B3aumozeiicTBue ¢ consimu 6apust ¢ o0pazoBaHHEM OCaIKa

3: cosgHas kucioTa B: B3auMozeicTBue ¢ cepoil IpyU HarpeBaHUU

4: cynpdaT aTrOMUHUA I': B3auMoieficTBHE ¢ IIMHKOM ¢ 00pa30oBaHUEM BOAOPOAA

6. KomuuecTBO BO3MOXHBIX coJjicit oopasoBanubix H3S04 u AI(OH)
1) 4 2)1 3) 2 4)3 55

Bapuant Ne 2

1. Twapun omHOBaJIEHTHOTO MeTasuTa coaepkuT 12,5% Bogopoaa mo macce.
1) cepebpo  2) mHarpuii 3) nmuTHii 4)30710TO

2. Jluokcun yriiepojia MOKET pearupoBaTh ¢ BelleCTBaMHU Habopa
1) Ca0, (NH,).CO03 pactsop, HNO; 2) Na,CO3 pactsop, Mg, C (kokc)
3) KOH, H,S0,, pactBop BaCl, 4) CuS04, NH3, NaOH

3. OmHOBpEeMEHHO HE MOTYT HaXOJMTCS B PACTBOPE BeIlecTBa Habopa
1) BaCl, u NaNO;  2) BaCl, u NaBr
3) Ba(N03); u KI 4) Ba(N03), u H,SO4

4. Kwuciyro coyib MOXHO TIOJIYYHUTh B BOJHOW Cpejie IPU B3aUMOJICHCTBUN
1) LiOH u HBr 2)CsOH u P,05

5. OngHOBpEMEHHO B PaCTBOPE MOT'YT HAXOJUTCS HOHbI

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

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

6. YCTaHOBUTH COOTBETCTBHE MEKAY BEIIECTBOM U CIIOCOOOM €ro pacro3HaHUs:
1) 1:yraekucinelii ra3  A: BO3ropaHue TJICIOLICH JTyIHHBI

2) amMMmmuaK b: Bo3ropanue ¢ xapakTe€pHbIM 3ByKOM
3) KHCIOpO. B: nomyTHEHHE N3BECTKOBOU BOJBI



4) Bomopon I': ©3MeHeHne OKPACKH BIIAYKHOM WHAMKATOPHOU OyMaskKKu
7. YCTaHOBUTH COOTBETCTBHE MEXKIY BEIIECTBOM U CBOHCTBAMH:

1) a3orHas kucimora A: B3auMo/JIeiicTBHE C COJIIMU MEU ¢ 00pa30BaHUEM OCaJIKa
2) TUAPOKCUM HATpHUs b: B3auMMOJCHCTBHE C COMsIME OapHs ¢ 00pa30BaHUEM OCajKa
3) comsiHas KUCIOTA B: B3anmopelicTBre ¢ cepoil IpU HarpeBaHUU

4) cynbdat amoMuHAs [ : B3aMMOJIEHCTBHE C IIMHKOM ¢ 00pa30BaHUEM BOIOPO/Ia

8. B pesynbrare ciaeayromux NpeBpamieHui

5i02+C Ca HCl 0z Ca3({P04)2

Ca3(PO4)2 X1 X5 X3 Xa X5

o0pa3yeTcs KOHEUHBIH MPOIYKT X5

1) Ca(HPOJ), 2) CaHPO, 3) CaHPO,*2H,0 4) Ca,P,0;

Tema: «Ctpoenue aroma. Ilepuoanyeckuii 3aKOH M NMEePUOAUYECKAS CHCTEMA XMMHYECKHX
jiemeHTOB .. MeHaeneeBay»

Bapuant Ne 1
1. M3037€KTpOHHBIC ATOMBI U HOHBI
1) Fe**, Co®* 2) Co, Ni** 3) Fe®*, Fe**  4) Co*, Mn
2. DnekTpoHHast eMKOCTb T -1oaypoBHs
1)14 2)6 3)18 4)10
3. DHeprusi CpoJICTBA K JJICKTPOHY B MEPHUOJIE

1) He u3MeHsieTCsT  2) yMEHbIIaeTcs
3) yBenuunuBaeTcs  4) OCTArOTCS MOCTOSSHHOM

4. Pa3pemeHHbIil HAOOP KBAaHTOBBIX YHCEI 3JIEKTPOHA

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

5. Haumensmuit pagnyc uMeeT HOH
1) Cs' 2) Ba** 3) Te®4) I

6. Mopens atroma, coznanHas O.Pezepopaom HazbIBaeTCs

7. Ywucno ypoBHEH y aTOMa onpeaensercs KBaHTOBBIM YHCJIOM

8. SHCPFI/IH OTpPbIBA JICKTPOHA OT aTOMA HA3BIBACTCS SHCPFHCﬁ




9. Ecum 31ekTpoH aenaet BbIOOp Mexay 4d u 5 S aTOMHOI OpOUTAIIBIO, TO ATOM COACPIKHUT
-3JIEKTPOHOB

10. YcTaHOBUTH COOTBETCTBUE MEKAY JCKTPOHHBIMHA KOHPHUTypausMy M XUMHYECKUMH Yac-
TULAMH

1: 1s%°25%2p®3s”3p"  A: Na"
2:15°25°2p%3s%3p°  B:N
3: 1s%2s%2p° B: %
4: 1s°25°2p® I: Al

11. Pacnionoxuth B MpaBUIBHOM TOCIIEIOBATEILHOCTH 3AMIOJTHEHHS YDHEPTETUICCKUX MOTypPOBHEH
B aTOMax

A:5s b:4d B:3d I:5p M:6s E:4p
Bapuant Ne 2
1. V303meKTpoHHBIE aTOMBI U HOHBI
1) Fe**, Co®* 2) Co, Ni**  3) Fe*, Fe** 4) Co*, Mn
2. HabGop kBaHTOBBIX yncen N =3, | = 1, s =+1/2 umeer
1)Si 2)Al 3)ClI 4)S 5)P
3. OamHaKOBOE KOJIMYECTBO JIEKTPOHOB Y HOHOB
1) Ba®*, Mg®*, Cd**  2) Ba’+, I, Te* 3)Hg®, 1,Sn  4) I, Cd**, sn*
4. DnexTpoHHAs EMKOCTh J -TTOAYPOBHS
1)6 2)14 3)10 4)18
5. DHeprusi MOHU3alMU B TPYIIIEe
1) He u3MeHsIeTCT  2) YBEIUYHUBAETCS
3) yMeHbIIaeTCs 4) ocTaroTCs MOCTOSTHHOM
6. ArtomubIe opOuTaIH qar0T cyMmmy N+ 1=9
1) 6f, 7d, 8p 2) 5f, 7p, 8s 3) 4f, 5d, 6p 4) 4d, 5p, 6s

7. Yucio HCCITAaPpCHHBIX 3JICKTPOHOB B aTOMC XpOMa B HCBO36Y)K,I[CHHOM COCTOAHUH

8. Dueprus nonmzanuu aroma Ca (3B): I3 = 6,113; 1, = 11,871, I3 =51, 21. TpeTbst sHEprUs Uo-
HHU3AIHMK PE3KO BO3PACTACT M3-3a OTPHIBA 3JICKTPOHA

9. 9.Ywmcno opburaneii y aroma onpeneseTcs KBAaHTOBBIM YHCJIOM

10. YcTaHOBUTH COOTBETCTBHE MEXY 3JIEKTPOHHBIMHU KOH(DUTypaIUsIMU M XUMUYECKHUMU Yac-
TULIAMH



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

Tema:. « XuMH4YecKkas CBA3b)»
Bapuant Ne 1

1. B psany Bogoponanbix coenunenuit anementoB VI A rpynmnsr: H,O — H,S- HpSe nonsipaocTs
cBs3u O — H:

1) yBemuumBaercs
2) He U3MEHSETCS
3) yMeHbIIIaeTcs
4) cHadYaya yMEHBIIIACTCS, TOTOM yBEIIUUNBACTCS

2. Tonbko KOBaJICHTHAs CBSA3b UMEET MECTO B COETUHEHUU C (popMysion
1) Ba(OH)g 2) NH4NO3 3) H2804 4) L|2CO3
3. ArtoMm yriepoja B BO30YX/I€HHOM COCTOSIHUM 00pa3yer:

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

2) TpH CBSI3H, 3a CUCT JIBYX HECHAPEHHBIX AJICKTPOHOB U HEMOACICHHOMN 3JICKTPOHHOM Haphbl

3) HU OJHOH, aTOM yIJIepojia B HEBO30YKICHHOM COCTOSIHUM XUMUYECKHUX CBSI3CH He
obOpazyet

4) nBe CBSI3M, 3a CUET JABYX HECIIAPCHHBIX JJICKTPOHOB

4. BemecTBo, KOTOpPOE HE MOT'YT 00pa30BBIBATh BOAOPOAHYIO CBSI3b
1) H,O 2) HF 3)HN3 4) HI

5. sp’ rUOpUIU3aIHs Peau3yeTcsl MOJIHOCTBIO
1) SO, 2) CH,4 3) SO; 4) C10°

6. YCTaHOBUTH COOTBETCTBHE MEXKAY (PU3HMUECKHUMH CBOMCTBAMU M TUTIAMU KPUCTAJUTMYECKUX
pEIIEeTOK:

1: KOBKOCTBH

2: HU3Kas TeMmIepaTypa KUIEeHUs

3: BBICOKAsI TBEPJOCTh

4: anexkTpuyecKas NpoBOJIMMOCTh pacTBOpa
A: aTroMHas

b: MmeTannuueckas

B: nonnas

I': monexynsipuas

7. YCTaHOBUTH COOTBETCTBHE MEXKIY TMOpUIN3AIMEH U MOJIEKYJION I YaCTHIICH

1) sp A: BeCl,



2) sp?
3) sp®
4) spd

Bapuant Ne 2

B: CO5”
B: NF;
I': PFs
I[: PFg
E: XeFg

1. BerecTBO ¢ HOHHOH CBSI3bI0 UMEET (OPMYILY

1) KBr  2) SO;

3) CHs

4) HC1

2. ATOMHas KpUCTaJIIMYECKas pelIeTKa XapakTepHa JJIs

1) anromuHUs ¥ KapOuaa KpeMHHUS

2) cepsl U ioga

3) okcuaa KpeMHUS U XJIOpUAa KaJus

4) anma3sa u 6opa

3. Sp’ THOPHIM3AIHS PeaTH3yeTCs TIOTHOCTBIO

1) SO,

2)SO; 3)CH, 4)CIO

5) CIOy

4. YcTaHOBHTL COOTBETCTBUE MCXKAY BCIICCTBAMU U BUJAAMH XHUMHYECKOH CBSI3U B HUX 1

BOJIb(Ppam

anmas

aMHaK
HIOBapeHHast COJb

A KOBaJICHTHasl MOJIIpHAs ajiMa3

b: xoBaneHTHas HEMOJIIpHAs aMMHaK
B: MmeTanmmgeckas

I': monnas

5. YcTaHOBHUTH COOTBETCTBHE MECXKAY BCIICCTBAMU U TUIIAMH KPUCTAIJIIMYCCKUX PEIICTOK

YTIIEKUCIIBIN Ta3
KapOOpyH[
HUKEIIb

aneTar HaTpus

A: nonHas

b: monexkynspuas
B: meTanmnnueckas
I'": atTomHas

6. VYcTaHOBHUTH COOTBETCTBUE MEX]Y TMOpUIU3ALIMEH 1 MOJIEKYION

sp®
sp?
spid?
spd
3
sp°d

hhoobR

A:  OF B: Sk
b: BF; I': SF;:
E XeFs 1. BeCl,

Tembl: «Havana xumMu4deckoil TepMoauHAMUKU. KMHEeTHKA 1 MeXaHU3M XUMHYECKOH peaKkiuu»

Bapuant Ne 1



. Bo ckoubko pa3 yBenuuutcst ckopocTh peakimu Ho(r) + 1o(r) = 2HI(r) npu yBenuuenun nasie-
HUA B 3 pasza

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

. IIpu remnieparype 90°C peaxkuus nporekaet 1 muH. IIpu kakoil Temriepatype peakius 3aKOH-
guTcs 3a 19 21MuH, ecnu TemMnepatypHbiid KodhPUImeHT paBeH 3

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

. Xumuueckoe paBHoBecue peakiuu ZNn(t) + 16HI(d = 8l,(r) + 8H,S(d - Q cmectutcs BipaBo
NPY TIOHWKCHUH

1) konunentpanuu H,S
2) konueHTpauuu HI
3) naBneHus

4) Temnepartypbl

. Xummueckoe paBHoBecue peakiuu Zr(1) + 2C1,(r) = ZrCly(r) + Q cMmermaercst BpaBo mpu
1) NOBBINICHUH JaBICHUS

2) noBbimeHnH KoHeHTpanuu ZrCly

3) IOTOJHUTEILHOM BBEJIEHUN ZI

4) MOBBIIICHHH TEMITEPATYPhI

. B romorennoii cucreme 3A(r) + B(r) = 2C(r) + D(r) paBHOBECHBIE KOHIIEHTPAIMH BEIIESCTB
(momb/n) coctaBmm: A - 0,03; B - 0,02; C - 0,004. VicxomHas KOHIICHTpalusl BemecTBa A
(Momb/7) paBHA

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

. 132 monp CO u 2 mons C1; obpazoBaniock npu HekoTopoit Temreparype 0,45 mois COC1,.
Koncranra paBaoBecus peakimu CO + Cl, = COC1,(r)

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

. CrannaptHas teruiota oopazoBanust MgO (k) u CO; () cooTBeTcTBEeHHO paBHa -601,8 u -
393,5 xIxx/Momnb. Ternota paznoxkenuss MgCO3; na MgO u CO; AH = 100,7 x/{»/Mob.
Tennora oo6pazopanuss MgCO3

1) -1096 x/Ix/mMonb. 2) -1006 kJ]x/Mob.
3) -996 x/Ixx/Moab.  4) -876 kJIK/MOJIb.

. Tel'IJ'IOTa, KOTOpas nmorjiomacTCAa U BeIACIACTCA IMPU Pa3I0KCHUN XUMHUYCCKOI'0 COCIUHCHUA
KOJIM4ecTBOM 1 MOJIb Ha MMPOCTHIC BCUICCTBA HA3BIBACTCA

. Ecnu ckopocTs npsMoit peakiiuy paBHa CKOPOCTU OOPAaTHOM peakluy, TO HACTYMAeT XUMUYe-
CKOe




10. 3aBUCHMOCTb CKOPOCTH PEAKLIUHU OT TEMIEPATYPHI ONPEEIISETCS IPABUIOM

Bapuant Ne 2

1. Bo ckoubko pa3 yBeauuutcs ckopocts peaknun CaO(1) + CO,(r) = CaCOs(1) mpu yBennyeHUn
JlaBJieHus B 3 pasa

1) B9 pa3
2) B8pa3
3) BO6Dpa3
4) B3 pa3
5) He U3MEHHTCA

2. Bo ckonbko pa3 yBETUYHTCS CKOPOCTh peakiuu npy HarpeBanuu ot 75°C no 115°C, ecnn
TEeMIEPATypHbIA KO3 HULIMEHT paBeH 2

1) B2 pa3
2) B4 pa3
3) B8 pa3
4) He U3MEHHTCS

5) B 16 pa3
3. Ilpu noBbIICHUN JAaBICHUS XUMHYECKOE PAaBHOBECHE CMEIACTCSI BIPABO
1) 2NO(r) + O,(r) = 2NO,(r) 2) C(1) + COy(1) = 2CO(1)
3) 2NF(r) + 3Hy(r)= 6HF(T) + N(T) 4) CHy(1) +4S(r) = CSy(r) + 2H,S (1)

4. Xumuueckoe paBHOBecue peakuuu 4FeSy(1) + 110,(r) = 8S04(;) + 2Fe,03(1) +Q cmectutcs
BIIPaBO MPHU

1) MOBBIIICHUH JTaBICHUS
2) noBbIIcHUN KOHIIEHTparuu SO,

3) nononHKUTEIbHOM BBeAcHHN Fe,03
4) MONOJIHUTEILHOM BBeJicHHH FeS,

5. B romorenno# cucteme Hy(r) + I2(r) = 2HI(;) paBHOBeCHBIC KOHIIEHTPAIIUH BEIIECTB (MOJIb/TT)
coctrapwnu: HI - 0,02; I, - 0,05; H, - 0,03. McxoaHast KOHIIEHTpaus BOJopoia (MOJIb/l1) paBHA

1)0,04 2)0,01 3)002 4)003 5)0,05

6. B romorennoi cucreme 4HCL(r) + O,(r) = 2H,0( 1) + 2C1; paBHOBECHBIC KOHIICHTPAIMH Be-
mectB (Moiib/n) coctaBmiu: HC1 - 0,85; O, - 0,44; C1;, - 0,3. McxoaHas KOHIIEHTpAIUs KUCIIO-
pomaa (MoJb/iT) paBHa

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

7. Tlpu cxuranuu rpadura oopazoBaics okcua yriepoaa (1V) maccoit 8,86 r. TemmoBoit 3 ekt
peakmuu AH = -79,2 /. Terora o6pazoBanus CO,



1) -393,3 k/]»/mMob
2) -358,4 xJIx/Mo0ib
3) -335,5 xJIx/Moib
4) -326,4 x/Ix/Mob
8. Termiora, KOTOpas MOTJIONIACTCS MK BBIICISCTCS IPU 00pa30BaHUU XMMHUUYECKOTO COCTUHCHHS
KOJIMYECTBOM BEIIECTBa | MOJIb U3 MPOCTHIX BEHICCTB MPH 33JAHHBIX YCIOBHUIX
Ha3bIBACTCS

9. Cwmemenue XMMHYECKOTO PABHOBECHS OTIPEIEISICTCS PUHIIUIIOM

10. MuauMansHast H30bITOYHAS OHCPI'u:i, KOTOpOﬁ JOJIDKHBI O6J'Ia,Z[aTL MOJICKYIJIbI, YTOOBI peaKkuuAa
MCXKIY HUMU CTajia BO3MOKHOI Ha3BIBACTCS

Tema: «PacTBOpBHD)
Bapuant Ne 1

1. Cwmemwanst 100 r 20%-noro pactBopa u 50 r 32%-Horo pacTBOpa HEKOTOPOI'O BEIIECTBA.
KoHueHTpalus noixy4eHHOro pacTBopa

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

2. s nonyuenus: 9%-HOro pacTBOpa COJISIHOW KUCIOTHI Haj0 pactBopuTh 67,2 1 HCI B BOsIC
Maccou

1)1,107kr  2)0,505xr 3)0987kr 4) 1,227 kr
3. Vpasuenmio 3Ag" + PO, = Ag3POy4 cOOTBETCTBYET B3aUMOICHCTBHE

1) AgNO;3; ¢ Na,PO, 2) Ag,0O ¢ H3PO,
3) AgN03 C H3PO4 4) AgCl C Na3PO4
4. KuCIO0THOCT PACTBOPOB COJIEN ¢ OJIMHAKOBOM MOJIIPHOM KOHLIEHTPALMEN yBEIMINBAETCS B

pany

HUTpAT KaJlusl, CUIIMKAT KaJIHs
OpOMU/T KaJIbLIHsI, OPOMHMT aTFOMHHHS
XJIOpUJ KaJusi, PTOpUI Kaaus
XJIOPUJL JIUTHUS, XJIOPU] KaJlus
5. Xmopun 6apust maccoii 41,6 T pactBopmid B Bozie. B monyuennom pactope conepxurcs 0,35

MOJIb XJIOpHUI-UOHOB. CTeHeHL AUcCCoHralym Xjaopuaa 6ap1/151
1)875%  2)175%  3)57,1%  4)96%

6. Ecnu koHneHTpamus pacteopa ruapokcuaa ammonus pasta 0,1M u K = 1,76*10'5, TO €ro
CTETNEeHb MOHU3AIMH (Oly;o) COCTABUT

1)1,3*10%  2)1,5%10% 3)1,3*10° 4)15*10°

7. Ecnn koHIeHTpanus HoHoB Bogopoaa [H'] n anerat-nonos [CH;COO] B 0,1M pacTtBOpE K-
cycHoi kucyioTel paBHa 0,00132 MoJb/J1, TO €€ KOHCTaHTa MOHU3AIUN

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



8. KonuenTpanuio HoHOB Bogopoaa B pactBope npu pH = 4,32 paBHa
1) 4,78%10* 2) 4,76*10° 3) 4,74*10° 4) 4,74*10°

9. AKkTHBHas KOHILIEHTpalus aHHOHOB don- B 0,01 M pactBopa ruapokcuza kanus KOH, yuuteiBas
HOHHYIO CHILy pacTBOpa paBHA

1) 9*10° 2) 8*10°° 3) 7*10°° 4) 6*107

10. Koncranra ruaponusa, crenenb ruapoiausa u pH 0,1M pactopa comu HCOONH, (Kn(kuc)=
1,8*10™, Kn(ocH) = 1,76%10°)

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

Bapuant Ne 2

1. K 100 ma 96%-noi cepnoit kucnotsl (p = 1,84r/mi) npudasuiu 400MI1 BOABI, MOTYUHIICS
pacTBOp MWIOTHOCTHIO 1,225 r/Mi. MonsipHast KOHIIEHTpAIUs pacTBOpa

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

2. U3 400 r 20%-HOTO pacTBOpa MpH OXJIAXKIEHUH BBIETHIOCH S0 I paCTBOPEHHOTO BENIECTBA.
MaccoBasi 101151 BELIIECTBA B OCTAaBILIEMCSI pACTBOPE

1) 8,6 % 2) 6,3 % A74% 4)95%
3. VYpasuenuo Fe** + 30H = Fe(OH); cooTBeTCTBYET B3anMOIeHCTBHE

1) FeC13; ¢ KOH 2) Fe,(S0,4);3 ¢ Ba(OH),
3) FeSO,c NaOH  4) Fe(OH); ¢ HC1
4. 1I1ea04HOCTh PacTBOPOB COJICH C OIMHAKOBOM MOJISIPHOM KOHIICHTPALIUCH YBEIUYMBACTCS B

pany

1) kapOOHAT HATPHSL, HOAMI HATPHS

2) cynbdut Kanus, cynbhua HaTpus
3)HUTPUT HATPHSI, HUTPAT HATPHSI
4) XJa0puj IUTUSL, XJIOPUT aMMOHUS
5. KonunuectBo orpuniatenbHbix HoHOB B 120 T 10% pacTBOpa aMMOHUS, €CITU CTETICHb TUCCO-

nuauu conu pasHa 90%

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

o -4
6. Ecnu xonnentparus azotuctoit kuciaorel HNO; pasna 0,12M u K, = 6,9*10™, To crenens ee
NOHM3alluUu COCTAaBUT

1) 7,6*107
2) 8,6%107
3) 8,6*10°



7.

10.

Tema:

4)7,6*10°

5
Ecmu xoHnIeHTparms pactsopa ruapokcuna ammonus pasaa 0,1M u K, = 1,76*10™, To ero
CTETNEHb MOHU3AINH (2y0;) COCTABUT

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

KonnenTtparms noHos Bojgoposaa [H'] 6%-Horo pacTBopa XJI0pOBOJOPOIHON KHCIOTH (P =
1,028 r/mn) cocTaBisieT

1) 1,69

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

AxTuBHOCTH XJ0pHua-noHOB B 0,1 M pactBope xsopuaa Harpus NaCl paBaa

1) 7,58*10%

2) 7,62*107

3) 7,68*107

4) 7,54*10

Creniens Tunponu3a u pH comu 6pomuna ammonus NH,4Bu pH 0,011 pactBopa (Kx = 1,76*10
°)

1) 2,38*10%u 5,62 2)4,52*102u 8,34 3)568*10%u 6,32 4)3,54*10% 1 4,35

«OKHCINTEIBLHO-BOCCTAHOBUTEIbHBIE P€aKIHU M IJTCKTPOXUMHUYIECCKHE MPOUECCHD»

Bapuant Ne 1

1.

2.

3.

4.

Peakuus qucnponopuuoHupoOBaHus

HNO; = HNO3; + NO + H,0

KoMnOy4 + H,O = KMnO4 + MNnO4 + KOH

NH;NO3; = N,O + H,0

KCIO3 =0, + KCI

PeaKHI/IH BHYTPUMOJICKYJIIPHOI'O OKHUCJICHUA-BOCCTAHOBJICHU

1) AgN03 =Ag+ NO, + O,

2) Ag,0 =0, + Ag

3) K»S0O; = Ky,SO,4 + K,S

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

Onpenenute cymmy koaddummentoB B ypaaenue peakuuu CaOCl, + H,O + NaBr —

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

Y CcTaHOBUTE COOTBETCTBUE



1: mpoaykThl anekTponu3a paciiasa CuCly A:CuuCl,
2: mpoayKThI dnekTposm3a pactsopa Cu(NO3); b: Cuu O,
3: mpoaykThl anekTposn3a pacteopa Ca(N0s3); B: H,u O,

I':Cau0,
,}12 H2 u C|2

5. B mporuecce anekrpoausa pactBopa NaCl, mpu cuse Toka 5A 3a 85 MuH Ha aHOIE BBIICIISICTCS
MPOJIYKT 00bEMOM 71 (OKPYIJIUTH 0 AECSTHIX)

6. Jlns oxkucnenus B kucinoii cpeae 0,05 1 0,2 M NaNO; notpebyercs 0,25 H pactBop KMnO4
o0beMoM 1 (OKpYIJIUTh A0 COTHIX)

7. Ucxons u3 peakiuu S0, + HCIO,4 + H,O = HCI + H,SO, , rae 1 1 pactBopa conepxurcs 10 T
HCIO,, HopmansHocTs HCIO, paBHa -MOJIb/1 (OKPYTJIMTH /10 1E€CATHIX)

8. 3HaveHue 3ICKTPOIHOrO MOTEHIMA A Meau, morpyxennoi B 0,0005 u pactBop Cu(NOs),
paBHO B (oxpyriuTh 10 THICSAYHBIX)

9. Ecnu koHIIEHTpaIMs HOHOB BOJIOPOJIa B PaCTBOPE 4,8*10'3 MOJIB/JI, TO TIOTEHIIUA BOAOPO/I-
HOTO JICKTPOJIa paBeH B (oxpyrauTh 10 THICSYHBIX)

10. Ecnu B 0,51 pactBopa coaepskutcst 0,0699 r FeCl; r, To moTeHI#an xene3Horo JIeKTpoa
paBeH B (oxpyrauTh A0 THICSAYHBIX)

Bapuant Ne 2

1. Peakuus BHYTPUMOJIEKYJISIPHOTO OKHCIICHUS-BOCCTAHOBJICHHUS
1) KC|03 = 02 + KCI
2) NH;NO3; = N20 + H,0
3) HN02 = HN03 + NO + Hzo
4) KoMnOy4 + H,O = KMnO4 + MnO4 + KOH

2. Peakuus TuctponopIrimOHUPOBAHHS
1) KyS0;3 = K,S0,4 + K,S 2) NO, + H,O = HNO3; + HNO,
3) AgNO3 = Ag + NO, + O, 4) Ag,0=0, + Ag

3. Ompenenute cyMMy K03 (DHUIIMEHTOB B YpaBHECHUE PEAKITUN
K,Cr,07 + H,SO,4 + Na,S03 —
1) 17
2) 18
3) 19
4) 20

4. YcTaHOBHTE COOTBETCTBUE

1: KMnO4 + Na,SO3 + H,SO4 —  A: MnSO,4 + K>SO, + Na,SO4 + H,O
2: KMnO4 + Na,SO5; + H,O — B: MnO, + KOH + Na,SO4
3: KMnO4 + Na,SO; + KOH — B: KoMnO,4 + Na,SO4 + H,O

I': MnSO,4 + KOH + Na,SO,4 + H»,0



10.

Tema:

B npouecce snextponuza pacruiasa NaCl, npu cuse Toka 2A 3a 45 MUH. Ha KaTo/ie BhIAENACT-
Csl MPOJIYKT Maccoi I (OKpYTJIUTH 10 COTBIX)

B mporiecce anekrponuza pactBopa Na,SO,, mpu cuite Toka 2A 3a 2 9 Ha aHOJIE BBIICIISAETCS
MPOAYKT 00bEMOM 71 (OKPYTJIMTH JI0 COTHIX)

Ecnu nuxpomat-uon Bocctanasnupaercs A0 xpoma (I11), To MonsipHast KOHIEHTpalus SKBU-
BaJieHTa quxpomara kanus (o =10%; p = 1,07 r/mi) paBHa MOJTB/JI.

(OKpYIJIUTB 1O COTHIX)

s Bzaumonetictus ¢ 0,25 Mo KoCr,O7 tpebyercst 2 H pactBop HBr o6semom
71 (OKPYTJIUTP IO COTHIX)

Ecnu koHIIeHTpalusi MFOHOB BOJOPO/Ia B paCTBOPE 3,8*10'3 MOJIB/JI, TO TIOTEHIIUAJ BOAOPOI-
HOTO JICKTPOJIa paBeH B (OKpyrauTh 10 THICSIYHBIX )

Ecnu noteHnyan BOJOPOIHOrO 3JEKTpoJa paBeH - 236 MB, TO akTUBHOCTh HOHOB BOJIOPO/A B
pacTBope paBHa MOJIB/JT (3amMcaTh B CTAHAAPTHOM BU/IE)

«CTpoelme H CBOIiCTBA KOMILJIEKCHBIX COeAMHEHMIT)

Bapuant Ne 1

1.

2.

3.

4.

[TapamarHUTHBIN HU3KOCITMHOBBIA BHYTPHOPOUTAIBLHBIN

1) [Mn(NO,)s]*
2) [CoBrg]*

3) [Fe(CO),J**
4) [VC1e]"

YcTaHOBUTH COOTBETCTBHE MCKAY Ha3BaHUCM U (I)OpMYHOﬁ KOMILIEKCHOM COJIN

1: Ky[PtC14]

2: [PtC13(NH3)3]Br

3: [COFB(H20)3]

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

A: TerpaxnoporutatuHat (1) kanus

b: Opomun TppamMmMuHTpUHHTpOXIOpOILTaTUHEI (1V)

B: TpuakBatpudTopokobansT

I': rekcanutpokobansTat (111) rekcaammunko6ansta (11 [: muxmoporerpaammunankens E:
rekcarmanodeppat(Il) xamus

yCTaHOBI/ITB COOTBETCTBHUC MC)KI[y (I)OpMyHOﬁ COCAMHCHUA U KOOp,Z[I/IHaI_II/IOHHBIM YUCIOM
1: [FeFx]*? A: 6

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

Eciu pactsop cogepxut 0,05 Mons/m Ko[Ag(CN)s] 1 0,05 moms KCN, K, = 1*10%, 1o
KOHIICHTpAIlUs HOHOB cepedpa B MOJIB/JI




Ecnu 1715t KOMIUIEKCHOTO MOHA SHEPTUs pacileruieHus pasHa 167,2 kJ>x/Moib, TO OH MOTJIO-
IIa€T CBET C JAJIMHOMN BOJHBI B HM

Ecnu npu neficTBuM pacTBOpa cepHOit KMCIO0THI Bech Oapuii u3 pactBopa Ba(CN),*Cu(CNS);,
OCa)kIaeTcst B BUJIE Cylbdara 6apus, ToO KOOPAMHAIIMOHHAS (POPMYIIa COTH

Bapuant Ne 2

1.

[TapamMarHuTHBIN BRICOKOCITMHOBBIN BHYTPHUOPOUTABHBIIM
[VClg]* 2) [Fe(CO0)4J**
INICL]*  4) [Pd(NH3)s]*"

YCTaHOBUTH COOTBETCTBUE MEX 1y Ha3BaHueM u hopmysoi komriekcHoi conu 1: Kz[Fe(CN)g]
A: rexcanmanodeppat(l11) kamms

2: [Ni(NH3),]Cl; b: xnopun rerpaammuuaukess( 1)
3: K;[SiFg] B: rexcadropocmmukar (IV) xamus
4: [Ni(CO)4] I': TerpakapOOHUITHUKETH

J1: AMXJI0pOTETpaaMMHUHHHUKEJIS

E: rexcanmanodeppat(ll) xamus

YCTaHOBUTH COOTBETCTBHUE MCKAY q)OpMy.HOI\/'I COCAUHCHUA U KOOPANMHAIIMOHHBIM YHUCJIIOM

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

Ecnu pactBop comepskut 0,02 moan/m Cd(NO3), u 1 moss NH3, Ky, = 2,75*10'7, TO KOHILIEH-
TpaL[I/ISI MOHOB KaIMHUi B MOJIB/ JI

Ecam makcuMyM mOTJIONIEHHS] BUAMMOTO CBETa JIsl KOMIUIEKCA COOTBETCTBYET JUTMHE BOJIHBI
400 =M, TO PHEPTUs pacIICIUICHUS B K/ [»/MOIb

Ecnu 1u1st ocakaenus xiaopa u3 pactsopa Ha 1 moiss PtCl,*3NH3 (KUp; = 6) Tpebyetcst 1 Moiib
HUTpaTa cepedpa, TO KOOPAMHAIIMOHHAA (PopMysia COeAMHEHUS

I(pumepuu OUEHKU omeema cmyoenma npu 6blNOJIHEHUU MeCmoBsvlx 3a0aHuii

Ouenka TpeboBaHusi K 3HAHUAM

OTJINYHO

OneHka «OTJIIMYHO» BBICTABISAECTCSA CTYACHTY, €CIM OH TIyOOKO M
IIPOYHO  OCBOWJI  INPOTPpaMMHBIA  Marepuan,  MCUEpIbIBAIOLIE,
IIOCJIEJOBATEIILHO, YETKO W JIOTHYECKU CTPOMHO €ro M3jaraer, ymMeeT




TECHO YBSI3bIBaTh TEOPHIO C TMPAKTUKOW, CBOOOJHO CHpPABISETCS C
3aJla4aMy, BONPOCAMH W JPYrUMH BHUJAMHU NIPUMEHEHUS 3HAHUU,
IIpUYEM HE 3aTPyJHSETCS C OTBETOM IIPU BHMJIOM3MEHEHUM 3a/laHuH,
NPaBUIBHO OOOCHOBBIBAET NPUHATOE PEIICHUE.

XOPOIIO

OI_ICHKa «XOpOIIO» BBICTABIACTCA CTYACHTY, €CJIM OH TBCPAO 3HACT
MaTepuajl, rpaMOTHO U IO CYWCCTBY H3JAract €ro, HE JOITyCKas
CYLICCTBCHHBIX HETOYHOCTEHI B OTBETEC Ha BOIIPOC, IIpaBUJIIBHO
MPUMCHACT TCOPCTHUUCCKHUEC IMOJIOKCHUA MPH PCIICHUU MPAKTHYCCKUX
BOITPOCOB U 3a4a4, BJIAACCT HGOGXOIII/IMI)IMI/I HaBbIKaMU U IpUEMaMU UX
BBITIOJTHCHUA.

YAOBJICTBOPHUTECIBHO

OI.[eHKa ((y,[[OBJIeTBOpI/ITCHBHO» BBICTABJIACTCA CTyI[eHTy, €CJIn OH
UMEeT 3HaHHMs TOJbKO OCHOBHOTO XapakTepa, HO HE YCBOWJI €ro
JeTajei, JOMyCKaeT HETOYHOCTH, HEJOCTATOYHO  IPaBHILHBIC
(bOpMYITHPOBKH, HApPYIICHUS JIOTHYECKOH IMOCIEI0BATCILHOCTH B
HN3JI0KCHUU HpOFpaMMHOFO MaTepI/IaJIa, HNCIIBIThIBACT 3any,Z[HeHPI§I HpI/I
000CHOBAaHHMH OTBETA.

HEYJIOBJIETBOPUTEIHHO

OneHka «HEeyAO0BIETBOPUTEIBHO» BBICTABISETCS CTYACHTY, KOTOPBIN
HE 3HAET 3HAYUTEIBHON YacTW MPOrpaMMHOr0 Marepuajia, JOMYCKAaeT
CYIIIECTBEHHBIC OIMOKH, UMEET 3aTPYIHECHUS TIPU OTBETE HA BOMPOCHI
Hu 000CHOBaHUU OTBETOB. Kak MPaBUIIO, OoIleHKa
«Hey,lIOBJ'ICTBOpI/ITeJ'H)HO» CTaBUTCS CTYI[eHTaM, KOTOpI)Ie HEC MOFYT
NPOJOIKUTh  OO0ydeHHWe 0e3  JOTMONHUTEIBHBIX  3aHATHH 10
COOTBETCTBYIOIIEH AUCIUTIINHE.

wmn

Hepettenb 60NPOCOB K IK3AMEH)

OcHosable nonoxeHuss AMY. Atom. Monekyna. Xumuueckuil anemeHT. IIpocTsie n cioxHble
BemiecTBa. OTHOcUTENbHAs AaTOMHAs Macca, OTHOCHUTENbHAs MOJEKyJIspHas Macca.
Mouas.Yucno Asoragpo. MosnsipHas Macca.

OCHOBHBIE CTEXUOMETPUUECKHE 3aKOHBI.

OCHOBHBIE THUIIBI XUMHUYECKUX PEAKLIUH.

Kraccel HeopraHndeckux BEIIECTB:OKCUABI, KUCIOTbHI, OCHOBaHMs, coiu. Mx ¢usmueckue u
XMMHUYECKHE CBOMCTBA, CIIOCOOBI MOTyYSHHUS.

Crpoenue atoma. Monens Pesepdopna, ero memocratku. Teopusi bopa. KBanTtoBast Teopus
CTPOEHHS aToMa.

KgantoBeie uncia. Ilpunnun Ilaynu. IlpaBuno I'ynpa. [IpuHumMn HauMeHbIIEW SHEPTUH.
[IpaBuia KneukoBckoro.

[Tepuoauueckuii 3aKOH U NIEpUOAUYECKasi cUCTeMa XUMUYecKux 3neMeHToB .M. Menpaeneena.
[Ipunuun nocrpoenus. I'pynnbl ¥ nepuoapl. 3aKOHOMEPHOCTH U3MEHEHMs CBOMCTB aTOMOB,
IIPOCTHIX BELIECTB U COEAMHEHUH, 00pa30BaHHBIX XMMHUYECKHMMH JIEMEHTAMH, B Npejenax
IVIABHBIX MOArpynn U nepuonos cucremsl J.1.Menaeneesa. [leppuoiuyHOCTb CBOWCTB aTOMOB

Xumudeckas CBsi3b. M300pakeHre XUMUIEeCKOi cBsi3u. KoBasieHTHas (TOsipHast, HETIOJSIpHAs ).
Mexanu3mbl 00pa3oBaHUs KOBAJIEHTHOM cBs3u. CBOMCTBA KOBaJeHTHOM CBs3H. [ mOpuan3arus
opOutaneit. J{umnomnp, IIuHA AUMONS, AUTOIBHBI MOMEHT.

Meron BaneHTHbIX cBsA3ed. OCHOBHBIE Mon0keHus Merona BC.
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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.

Meroa molnekyasipHbIX opOuTtaneil. MarHuTHbBIe CBOMCTBa BeliecTB. JIMHEHass KoMOMHAIIMS
aToMHbIX opourazneit (JIKAO). CesasbiBatomiue u paspsixistonie MO

HNonnas cBs3b.

BopoponHas cBsa3b. MexMoneKynspHas W BHYTPUMOJIEKYJSpHAash BOJOPOJHBIE CBSI3H.
MeXMONIeKyIIpHOE B3aUMOJECHCTBUE: 1) 3IEKTPOCTATHUECKOE — OPUEHTAIIMOHHOE (IUTIOJNb-
JUIOJIBHOE), MHAYKIIMOHHOE M JHUCHEPCUOHHOE; 2) JOHOPHO-aKLENnToOpHOe. YpaBHeHHE Baw-
nep-Baanbca. 3HaueHne BOIOPOAHBIX CBSI3EH.

Mertannnueckas cBa3b. CXOICTBO M pas3iMuue C KOBAJIEHTHOW CBA3bI0. HeHachIIEHHOCTh U
HEHAIPaBJIEHHOCTh METAJNINYECKON CBA3H.

Xumunyeckass kuHeTHka. CKopocTh xumMHuUeckux peakuuid. Cucrema. I'oMoreHHele u
reteporeHHsle cuctemMbl. @aza. CKOpOCTh TOMOT€HHON U IeTEPOre€HHON peaKIni.

@DaxTOpBI, BAUAIONIME HA CKOPOCTh XMMHUYECKHUX PEAKIMM. 3aBUCUMOCTb OT KOHIIEHTpALMH.
OCHOBHOM 3aKOH XUMUYECKON KUHETHKH.

BausiHue Ha CKOpPOCTh XUMHMUYECKMX peakiuid Temmeparypsl. IlpaBuno Baunt-I'odda.
AKTHBHBIE MOJIEKYJbl. DHEPrusl aKTUBAMHU. 3aBUCUMOCTb SHEPIHMHM aKTUBALMUA OT MPHUPOJIbI
pearupyromux BEIIeCTB. JHEPreTHYecKHil Oapbep, NEepeXOoJHOE COCTOsSHHUE. YpaBHEHHE
AppeHnuyca, kak 00Jjiee TOUHO OMUCHIBAIOIIEE 3aBUCUMOCTh CKOPOCTH XUMUYECKOM peakluu OT
TEMIEPATYPHI.

3aBUCHUMOCTb CKOPOCTH XMMHYECKHUX PEAKLIMHA OT IPUPOABI PEarupyroUIero BEIIECTBA.
Ilonsatue o xaranu3e u Karaiausatopax. Karamutuueckue peakuuu. ['OMOreHHBIH U
FeTepOreHHbIN  KaTainu3. MeXaHu3M JICUCTBHS  KaTajau3aTOpOB. AKTUBHBIE IEHTPHI
karanuzaropoB. Karanutuueckue siipl. [IpomoTtopsl. M30uparenbHOCTh KaTaln3aTOPOB.
Tepmonunamuka. TepMmomuHamuyeckas cuctema. Paza. ['ereporeHHass W TOMOTE€HHas
cuctembl. KomnoHeHTs! cuctemsl. DyHKIUYU U TapaMETPhl COCTOSAHUA. BHYTpeHH:s SHEprusl.
[lepBoe Hawano (3aKOH) TEpPMOAWHAMUKH. DHTanbnusa. CTaHIAPTHOE COCTOSHHE BEIIECTBA.
CrangapTHas SHTAJIbIUS PEAKINH.

Tepmoxumus. TepMmoxumuueckoe ypaBHeHue. 3akoH JlaByaswe-Jlamaca. OCHOBHOW 3aKOH
TepMOXUMHH - 3aK0H ['ecca. Kpyroseie nporecchbl (IIUKIIbI).

OHTponus Kak (QYHKIHS COCTOSHUS CUCTEMBL. TepMoaMHAMHUYECcKasi BEPOSITHOCTb COCTOSHUS
cuctembl W. CranaaprtHas 3HTponus. Bropoe Hauano (3ak0H) TEpMOJMHAMUKU.

Iloctynar Ilnanka (TpeTbe Hayallo TEPMOAMHAMHKH). VI3MEHEHHE SHTPONUU BEIECTBA C
YBEJIINYEHUEM TEMIIEPATYPHI.

Oneprus ['m06ca. CBsa3anHas sHeprust. HanpaBieHHOCT XUMHUECKOTO ITpoLecca.

OOpatumbie 1 HeoOpaTuMble peaknuu. Xumudeckoe paBHoBecue. llpuuiun Jle Illarense.
CMelenne XuMU4eCKOro paBHOBECHS.

PactBopsl. Kiaccudukanust pacTBOpOB IO arperaTHOMy COCTOsiHHIO. HacwlieHHbIe,
HEHACBILLECHHBIE U NIEPECHIILIEHHBIE PACTBOPSI.

Konnenrpanust pactBopoB. KoHmeHTpupoBanHble W paz0aBieHHbIE pacTBOpPhL. CrocoObI
BBIPQKEHUS KOHLIEHTPALMX PACTBOPOB.

DIEKTPOIUTHI U HEXNEKTPOIUTH. CHIIbHBIE, ClTA0ble U CPEIHEN CHIIBI DJIEKTPOIIUTHI.
Onexrponaurnueckas aucconuanus. (OCHOBHBIE IIOJIOKEHUS TEOPUHU DIIEKTPOJIUTHYECKOU
nucconmanuu. MexaHusm auccouuanuu. KucioTel, OCHOBaHUS M COJM ¢ TOYKU 3peHust TO/I.
Crenenp aucconuanuu. KoncranTta qucconuanuu. 3akoH paz0aieHus OcTBajba.
DnexTpoiauThyeckas aucconuanus Bonabl. MoHHOe mpousBeneHue BoOAbl. Bonopoanslii u
TUAPOKCWIBHBIN ITOKa3aTesnd. pH pacTBOpoB coneit.

[IpousBenenue pactBopuMocTH. Peakiu noHHOro oOMeHa.

I'mnponus coneit. Tunel ruaponnsa. Peakuns cpenpbl. CTeNeHb U KOHCTaHTA TMAPOJIN3A.
Wneanvubie pactBopbl. KommuratuBHble cBoiicTBa pacTtBOpoB. Ocmoc. OcmoTuyeckoe
nasieHue. 3akoH Paynsa. Cnencreus us 3akoHa Payss.

OxucauTEeNnbHO-BOCCTAaHOBUTENbHBIE — peakiuu.  Teopus ~ OBP. Knaccudukanus
OBP.Oxkucnurenu u BoccTaHOBUTENU. MeTobl cocTaBiieHus ypaBHeHUiT OBP.

DIeKTpon3. DIEKTPOIU3 PacIUIaBOB, BOJHBIX pacTBOpoB. [lonstue o I'D. CocraBnenue 0.
O/1C anementa. CrannaptHas /1C anemeHra.



36. DnexTponuble moTeHIUanbl. CTaHAApTHBIE OJJEKTPOAHBIE TOTEHIUANbl.  3aBUCHMOCTh
3JIEKTPOJHOI0 MOTEHLIMANa OT KOHLIEHTPAIMi BelecTB ¥ TeMnepaTypsl ( ypaBHeHue HepHcra).
DNEeKTPOXUMHUUECKUN Psiji HAIIPSDKEHUH METaIlJIoB.

37. KonnuecTBeHHas XapaKT€pUCTHKA MPOLIECCOB AIEKTposn3a (3akoH Papazes).

38. ucniepcubie cuctemsl. [lucniepcHas dasza n qucnepcuonnas cpena. CycrieH3UH U SMYIIbCHU.
Konnouausie pactBopsl. Ddpdext Tunpansa. Koarynsuus. 3HaueHue KOTOUTHBIX PACTBOPOB.

39. Kommiekcubie coeauHenus. KoopauHammonHas Tteopusi Bephepa. OCHOBHBIE THIIBI K.C.
Homenknarypa k. c. [Ipaktnyeckoe npumMeHeEHME K. C.

Hpumepbl IK3AMEHAUUOHHbBIX ounemos

UHT'YIICKUA TOCYJAPCTBEHHBIV YHUBEPCUTET

DK3aMeHaAlMOHHBIN onjter Ne 1

[To xypcy «TeopeTnueckue 0CHOBbLI HEOPraHUYECKON XUMHI»

Uil CTYAEHTOB S Kypca cnenMaJdbHOCTH «XHMHSD) (cneu.)

Bonpocsl. 1. OcHoBHble nonoxenuss AMY. CoBpeMeHHbIe onpeieeH s HOHATUH aTOM U
Mouiekyna. llpocteie m cnoxkHele BemecTBa. OTHOCUTENBHAs aTOMHash Macca, OTHOCHUTEIbHAs
MoJIeKyJiapHas Macca. Mouib. Uucino ABoraapo. MonsipHast macca.

2. DOuHTponus Kak (YyHKIMS COCTOSHUS CHUCTeMbl. TepMOJMHAMUYecKas BEPOSATHOCTh
cocrosiHus cucreMmbl W. CtanaapTtHas sHTponus. Bropoe Hayaso (3ak0H) TEpMOJUHAMUKHY.

3. OcHOBHBIE THUIIBI XUMHUYECKUX peakuuil. [IpuBecTtu npuMeps! Kaka0i U3 HUX.

buner paccMoTpeH U yTBep:K/IeH Ha 3acelaHuu Kadeapbl

3aB. kadeapoii, mpodeccop A.M. CanamoB

UHI'YIICKUN FOCYIIAPCTBEHHLIﬁ YHUBEPCUTET
DK3aMeHAIMOHHBIN Omier Ne 2

ITo xypcy «Teopernuyeckne OCHOBbI HEOPTAHUYECKOI XUMHUUY

IS CTYAEHTOB 5 Kypca cHenmMaJLHOCTH «XHUMHI» (cHell.)

Bomnpocebl. 1. OCHOBHBIE CTEXMOMETPUUYECKHUE 3aKOHBI. THUIIBI XUMUYECKUX PEAKIUH.

2. Iloctynat ITnanka (TpeTbe Ha4ajgo TEPMOAMHAMUKH). MI3MEHEHUE SHTPONMH BEIIECTBA C
yBeIMYeHHEeM  TeMmmeparypbl.OHeprus [ub6ca. CssizanHas odHeprus. HampaBieHHOCTh
XMMHUYECKOI0 IIpolecca.

3. Hamummurte ypaBHEHHUS 3JIEKTPOJUTUYECKOM AMCCOIMAIMU CIEAYIOUINX BEIIEeCTB: a)
cynbdata xanwus; 6) opropochoproit kuciaote; B) xyopuna xenesa (lll); r) Hurpara Gapwus; 1)
TUAPOKCHU/IA HATPUSL.

bunet paccMoTpeH u yTBepK/IeH Ha 3aceJaHuH Ka(eapsl

3aB. kadeapoii, mpodeccop A.M. CanamoB



Kpumepuu OUECHKU omeema Ha IK3aMeHe

4-payupHAas MKaJIa

(YpoBeHb
OCBOCHHUS)

Tloka3arenn

Kpurepun

OTau4HO
(TOBBILIICHHBIH
YPOBEHD)

Xopoo
(6a30BBII
YPOBEHbB)

Y 10BIIETBOPUTEID
HO
(moporoBbIit
YPOBEHD)

Heynosnersopure

[TonHoTa W3MOXKEHUA
TEOPETUUYECKOTO
Marepuana,

ITonHoTa u
MIPaBUJIbHOCTD
peuieHus
MPAKTHYECKOTO
3a/IaHMS;
[IpaBUIBHOCTD W/WIN
apryMEHTHPOBAHHOCT
b U3TIOKEHUS
(mocnenoBaTeIbHOCTD
JeHCTBUH);
CaMOCTOSITENLHOCTD
OTBETA;

Kynberypa peun;

U T.J.

CryneHTOM JaH TIOJHBIA, B JIOTHYECKOM
MOCJIEIOBATENIbHOCTU  Pa3BEPHYTHIA OTBET
Ha  TIOCTaBJEHHBIH BONpPOC, TAE€ OH
IIPOJEMOHCTPUPOBAJI 3HAHWS IpeaMeTa B
MOJIHOM 00beMe y4eOHOW MpOorpamMMBbl,
JOCTaTOYHO r1y00KO OCMBICJIUBAET
TUCIUIUIAHY, CaMOCTOSITENIBHO, u
UCYEPIIBIBAIOLIIE OTBEYAET Ha
JIOTIOJIHUTEJIbHBIE ~ BOIMPOCHI,  MPUBOJUT
COOCTBEHHBIE NPUMEPHI MO MpodJieMaTHKe
ITIOCTaBJIEHHOT O BOIIpPOCA, penm
Npe/UIOKEHHBIE MPaKTHYECKUe 3afaHus 0e3
OLIMOOK.

CryneHTOM JaH pa3BEpHYTBHI OTBET Ha
MIOCTABJIEHHBIH  BOIPOC, TI/I€  CTYIEHT
JI€MOHCTPHUPYET 3HAHUs, IPHOOPETEHHbIE HA
JIEKIMOHHBIX M CEMUHApCKUX 3aHATHSX, a
TaK)Ke TOJYyYEHHBIE TIOCPEACTBOM H3YyUEHUS
00s3aTeNbHBIX Y4E€OHBIX MaTepHalloB IO
Kypcy, JAeT apryMEHTUPOBAHHBIE OTBETHI,
MIPUBOJUT MPUMEPHI, B OTBETE MPUCYTCTBYET
CBOOOJHOE  BJIQJICHHWE  MOHOJOTHMUYECKOU
peublo, JIOTMYHOCTh U IMOCJIE0BATEIbHOCTD
orBera. OIHAKO AOMYCKAETCs] HETOYHOCTD B
OTBETE. Pemmn MPEIJIOKEHHBIE
NpaKTUYeCKHe 3aJaHusd C HeOOIbUIMMHU
HETOYHOCTSIMH.

Crynentom JTaH OTBET,
CBUJICTEILCTBYIONTUH B OCHOBHOM O 3HaHHUH
MPOLIECCOB HA3y4aeMon JHUCLHUIUINHBI,
OTJIMYAIONIUNACS HEIOCTaTOYHOU TITyOMHOM
U TIOJHOTOW PACKPBITUS TEMBbI, 3HAHUEM
OCHOBHBIX  BOIIPOCOB  TEOpWH,  C€Iabo
c(OPMUPOBAHHBIMH  HABBIKAMHU  aHAJIH3a
SBICHUH,  TPOIIECCOB,  HEIOCTATOYHBIM
YMEHHEM  JaBaTb  apryMEHTHUPOBAHHBIE
OTBETHI u MIPUBOIUTH IPUMEPBHI,
HEJIOCTATOYHO  CBOOOJHBLIM  BJIAJCHHEM
MOHOJIOTHYECKON pPEYbi0, JOTUYHOCTBIO M
IOCJICJOBATCIILHOCTHIO OTBETA.
JlomyckaeTcsi ~ HECKOJbKO  OIHMOOK B
COJIepKaHUU OTBETA i pelieHuu
MPAKTHYECKHUX 3aJaHHH.

CryleHTOM JaH OTBET, KOTOPBIA COAECPKHUT
psan CEPBE3HBIX HETOYHOCTEH,




JIBHO

(ypoBeHb HE
c(hopMUPOBaH)

OOHapy)XHMBAIOIIUK HE3HAHHE IPOIIECCOB
HU3y4aemMoit MpeAMETHOMN obnacTy,
OTJIMYAIOIINNCS HETrITyOOKUM PACKPBITHEM
TEMbl, HE3HAaHHEM OCHOBHBIX BOIPOCOB
TEeOpuH, Hec(HOPMHUPOBAHHBIMU HABBIKAMU
aHajM3a SIBJICHUH, MPOILIECCOB, HEYMEHHEM
JT1aBaTh apryMEHTUPOBAHHbBIE OTBETHI,
c1abbIM  BJIAJICHUEM  MOHOJIOTHYECKOM
peublo, OTCYTCTBUEM  JIOTUYHOCTH U
IIOCJIETOBATEIILHOCTH. BriBonl
MOBEPXHOCTHBI. PelieHre mpakTHYeCKUuX
3aJjaHuid HE BBIMIOJHEHO. T.€ CTYIOEeHT He
CIoCcOOCH OTBETHTH Ha BOIPOCHI Ja)xe MPHU
JOTIOTHUTENBHBIX ~ HABOMSIIMX  BOMPOCAX
MIPEno1aBaTes.

9. YYEBHO-METOANYECKOE U UTH®POPMAIIMOHHOE OBECIIEYHEHHUE

TV CHUIIAHBI

9.1. YueOnas auTepaTypa

a) OCHOBHASI.

1. AxwmertoB H. C. O0uiast u Heopranuueckast Xumust: yueOHuk i By3os/H. C. AxmeTos.

— M.: Bercun. mk., 2012. — 743 c.

2. T'muaka H.JI. O6mas xumust. — M.:Uarerpain-Ilpecc, 2010. — 727 c.

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

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

5. Heopraunueckas xumus: B 3 1./Ilox pen. 0. JI. Tperbsikosa . - M.: M3natenbckuit

neHtp «Akagemusin, 2004. — 240 c.

6.Yraii S1.A. O6mas u Heopranmueckas xumus. — M.:BIII, 2000. — 527 c.

0) 10MOJIHUTEIbHAS JIUTEpaTypa

1. Crenun b. JI. Heoprannueckas Xumusi: yaueOHUK Ui XAMUYECKUX U XUMUKO-

TEXHOJIOTUYECKHX CieluabHOCTe| Boic. yueb. 3aBenennii/b. /1. Crenun, A. A.IlBeTkoB. — M.:

Bricmias mkoma, 2008. — 256 c.

2. CysopoB A. B. Ob6mas xumus: yaebHoe mocodue 11 BeIcIl. yuel. 3aBeaeHuit/A. B.

Cysopos, A. b. Hukonbckwuii. — CII6.: xumus, 1995. — 624 c.



3. JIunun P. A. Peakuuyn HeoOpraHn4ecKux BemecTB: cpaBouHuk/P. A. Jlugun. — 2-e usn.,
nepepab. u gom. — M.: [Ipoda, 2009. — 638 c.
4, PabunoBuu B. A. KpaTkuit xumuueckuii cnpaBounuk/B. A. Pabunosuy, 3. SI. XaBuHa.

— CII6 .:Xumus, 1994. — 432 c.

S. Jlypse 1O. FO. CnpaBounuk no anamutudeckort xumun/10. F0. Jlypee. — M.: Xumus,
1967. — 390 c.
6. 3amaun W yrmpakHeHus o obmel xumuu: yuedHoe nocoodue./Ilox pea. H. B.

Koposuna. — M.: Beicmas mkomna, 2003. — 255 c.

7. I'onb6paiix P. A. COopHEK 3a/1a4 U yIpaXHEHUH TI0 XUMUH: Y4eOHOe mocoOue Jtst
XHMM.-TE€XHOJI. CIell. BhICHIL. yuel. 3aBeaeHuii/P. A. I'onb6paiix, E. 1. Macnos. — M.: Beiciias mkona,
1997. - 384 c.

9.2. nTepHeT-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

NogakrowhE

9.3. IlporpamMHoe obecnieyeHue

YHuBepcurer odecredeH He0OX0IMMbIM KOMIUIEKTOM JIMIIEH3UOHHOTO U CBOOOIHO
pacnpocTpaHseMoro NporpaMMHOro 00ecrieueHusi, B TOM YHCJIe OT€YECTBEHHOI'O POU3BO/ICTBA.

Kaxnpiii oOyuaromuiicsi B TeueHue BCEro nepuoia o0yueHus: o0ecrnedeH nHIANBUAYyalbHbIM
HEOTrpaHUUYEHHBIM JJOCTYIIOM K JIEKTPOHHON MH(POPMALIMOHHO-00pa30BaTeIbHON Cpeie YHUBEPCUTETA
13 0001 TOYKH, B KOTOPOH UMEETCS 1OCTYI K MH(POPMAIIMOHHO-TEJIEKOMMYHHUKALIMOHHOM CETH
«VHTEepHET» KaK HAa TEPPUTOPUH YHUBEPCUTETA, TaK U BHE €€.

VYHuBepcutrer 00€CHeueH  CICAYIOIUMM  KOMIUIEKTOM  JIMIIEH3UMOHHOTO  MPOTPAMMHOIO
oOecreyeHus.
1. JluneH3noHHOE MporpaMMHoe obecrieueHue, ucnonbzyemoe B Uarl'y
1.1. Microsoft Windows 7
1.2. Microsoft Office 2007
1.3. IIporpammusriii kommuiekc MMUC “Busyansnas Ctynus TectupoBanus”
1.4. AntuBupycnoe I10O Eset Nod32

1.5. CnpaBouHo-npaBoBasi cuctema “I'apant”

Hapsiny ¢ TpaguuuoOHHBIMM U3JaHUSAMH CTYACHTBI W COTPYAHUKHA MMEKOT BO3MOXHOCTb
MIOJIb30BATHCS HJIEKTPOHHBIMH MTOJTHOTEKCTOBBIMH 0a3aMU JTaHHbBIX:

Tabauuya 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

Ccbuika/noctyn

DnexTpoHHas OubimoTeka oHiaiH «EnnHoe OKHO K
00pa30BaTENIbLHBIM PeCypcam»

http://window.edu.ru

«O0pazoBarenbHbIN pecypc Poccumy

http://school-collection.edu.ru

denepanbHbIi 00pa30BaTEIbHBIN MOPTAT: YUPEIKICHUS,
nporpammel, ctanaaptel, BY3s1, Tectel EI'D, A

http://www.edu.ru —

denepanbHbBIN IIEHTP HHPOPMAITMOHHO-00Pa30BaTEIbHBIX

pecypcoB (PLINOP)

http://fcior.edu.ru -

ObC "KOHCVYJIbTAHT CTYJAEHTA". DnektponHas
OuOIMoTEeKa TEXHUYECKOTO By3a

http://polpred.com/news

W3narensctBo «JlaHby. DIeKTPOHHO-OMOIMOTEUHAS
cUCTEMA

http://www.studentlibrary.ru -

Pycckas BuptyanpHast Oubamnorexa

http://rvb.ru —

W3narensctBo «JlaHby. D1eKTPOHHO-OMOIMOTEUHAsS
cucreMa

http://e.lanbook.com -

ExenenenbHUK Hayku U oOpazoBanus FOra Poccun
«AxageMus

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

Hayunas snektponnas 6ubnuoteka «e-Library»

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

OnexkTpoHHO-0MOMMoTeuHast cuctema IPRbooks

http://www.iprbookshop.ru -

DNEeKTPOHHO-CIIPaBOYHAs CUCTEMa JJOKYMEHTOB B cepe
obpazoBanus «MHpopmMuo»

http://www.informio.ru

Nudopmanmonno-npaBoBas cucreMa «I"apant»

CereBas Bepcusi, JOCTYIIHA CO BCEX
KOMIIBIOTEPOB B KOPIIOPATUBHOM
cetu Uarl'yY

DnexTpoHHO-0MbInoTeyHas cucrema «tOpaiit»

https://www.biblio-online.ru

10. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

Heob6xomumerit nis peanuzanuu OITOIT moaroroBku cnenuaiicTa nepeuyeHb MaTeprualbHO-

TEXHUUYECKOro 00eCreYeH s BKIIIOUaeT B ce0si:
- JICKIIMOHHYIO ayJIUTOPHIO;
Nmeromnasics maTepuaibHas 0a3a 00ecreynBaeT:

- TIPOBEJCHUE JICKITUH - almapaTypou sl IEMOHCTPAIIMU WUTFOCTPATHBHOTO MaTepHaia;

- ayJUTOPUIO JJI1 CEMUHAPCKUX 3aHATUI;
- TNPOEKLHNOHHOE 000PYIOBAHHUE 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 aynuropun umeroTcst Heo0X0uMbIe yaeOHO-HATIIsHbIe TTocooust — [leproamueckas
tabmuna JI.M1.Menaeneesa, psij HanpsiKeHUH METAIIOB, TaOJIMIIA PACTBOPUMOCTH COJICH.
TeopeTuueckuii Kypc BKJIIOYaeT B ceOsl:
- IeKIIUU
- BAPUAHTHI 3aJIaHUN JIJIS1 KOHTPOJIBHBIX padboT
- BOIIPOCHI [T cOOece10BaHuUs
- BONPOCHI JJIs1 TOATOTOBKHU K 3K3aMEHY.

11. METOAJUYECKHUE YKA3AHUSI JIJIS1 OBYYAIOIUXCSI IO OCBOEHUIO
JUCHUIIAHBI

HucuuiuimHa «TeopeTndeckne OCHOBBI HEOPTraHMYECKOW XMMHUW» HampaBieHa Ha (popMHUpOBaHUE
xomrerenmuii: YK-6, T1K-3.

[IpomexyTouHas aTTecTalys MPEeANoiaraeT K3aMeH.

[lpuctynas K U3y4eHHIO IUCLMIUIMHBIL, HEOOXOAMMO B IEPBYIO OUYEPEIb O3HAKOMHUTHCA C
coJiep>kaHueM padodeid mporpammbl quctuinHbl (PITT).

Jlekuuu UMEOT LeNbIO JaTh CUCTEMaTU3MPOBAHHBIE OCHOBBI HAYUHBIX 3HAHUH.

[Tpu n3ydyeHuu u npopaboTKe TEOPETUUECKOTO MaTepuana Heo0X0qUMO:
- IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN HA JEKLIMOHHOM 3aHATUN MAaTEpHUajl U JOIOJHUThH €r0 C Y4ETOM
PEKOMEHI0BAaHHOM 110 TaHHOW TEME JINTEPATYypPHI;
- MpU CaMOCTOSATENBHOM HW3YYEHHH TEOPETUYECKOM TEMBI CHAENaTh KOHCIEKT, HCIONb3Ys
pekomenaoBanHele B PIIJI  nuTepaTypHble  HMCTOYHUKM U pecypchl  MH(OpPMAIMOHHO-
TEJIEKOMMYHUKALMOHHOH ceTH «HTepHeT»
- MIpU MOJTrOTOBKE K IMPOMEXKYTOUHOH aTTecTallud MO MOAYJII0 MCIOJb30BaTh MarepHuaibl (QoHIa
OLICHOYHBIX CPENICTB.

[IpakTryeckue 3aHATUS MPOBOJATCS C LEIbIO YIIyOJEeHHS M 3aKperyIeHHs] 3HaHUM, MOTy4YEeHHBIX
Ha JIEKLIHUAX U B MPOLIECCE CAMOCTOSTEIbHOM paboThl HaJl HOPMAaTUBHBIMHU JOKYMEHTaMHM, y4eOHOW U
HAay4YHOU JIUTEPATypPOU.

IIpu moATroTOBKE K MPAaKTUYECKOMY 3aHSATHIO HEOOXO0UMO:
- U3Y4HTb, TOBTOPUTH TEOPETUUECKUI MaTepuall Mo 3aJaHHOI TeMe;
- IIpY BBINIOJIHEHUY JIOMAIIHUX PACUETHBIX 3a/laHUM, U3yYUTh, IOBTOPUTH TUIIOBBIE 3aaHMUS,
BBITOJIHSIEMbBIE B ayIUTOPUH.

Pexomenaanmu nmo padore ¢ HAy4YHOU M y4eOHOI JuTEepaTypoi

Pabota ¢ yueOHOM 1 HAYIHOU JTUTEPATYPOU SBIISICTCS TJIAaBHOU (DOPMOI caMOCTOSATETHLHOM
paboThl 1 HEOOXOJUMA MPH MOATOTOBKE K YCTHOMY OIPOCY Ha CEMMHAPCKHX 3aHATHAX, K MOJYJIbHBIM
KOHTPOJIbHBIM paboTaM, ompocy, 3adeTy. OHa BKIIOYaeT MpopabOoTKy JIEKIMOHHOIO Marepuaja —
U3Y4YE€HHE PEKOMEHJOBAHHBIX UCTOYHHUKOB U JUTEPATyphl IO TeMAaTUKe JeKuui.  KoHCHeKT nekuuu
JOJDKEH COZepKaTh pe(depaTUBHYIO 3allUCh OCHOBHBIX BONPOCOB JIEKLUH, IPEIIOKEHHBIX
IpenojaBaTesieM CXeM (IIpH UX JEMOHCTpAllMU), OCHOBHBIX MCTOYHUKOB U JINTEPATYphl IO TEMaM,
BBIBOABI 1O KaXJOMy Bomnpocy. KOHCHEKT 10/keH ObIThb BBINOJHEH B OTAEIBHON TeTpagu Io
npeamety. OH JODKEH ObITh aKKypaTHBIM, XOPOLIO YHWTaeMbIM, HE COJIEP)KaTh HE OTHOCSIIYIOCS K
TeMe UH()OPMAIUIO U PUCYHKH.

KoHcnekTsl HaydHOI TUTEPATYPBI IPU CAMOCTOSTENILHOM MOATOTOBKE K 3aHATHUSAM JIOJKHBI
OBITb BBIMIOJHEHBI TAaKXKe aKKypaTHO, COJIEp’KaTh OTBEThI HA KaX/blii MOCTaBJIECHHBIH B TEME BOIPOC,
UMETh CCBUIKY Ha MCTOYHUK HH(OpMAIUHM C 00s3aTENbHBIM YKa3aHHEM aBTOpa, HA3BaHUS U Troja
U3JaHMs MCIIONb3yeMOil HaydHOU nuTepaTypbl. KOHCIIEKT MOXKET ObITh OMOPHBIM (COAEp>KaTh JIHIIb
OCHOBHBIE KJIFOUEBBIE MIO3UILIMH), HO TIPH ATOM I1O3BOJISIFOIIMM JIaTh OJHBIM OTBET IO BOIIPOCY, MOXKET
ObITh MOPOOHBIM. OOBEM KOHCHEKTA ONPEAEISIeTCS CAMUM 00Y4atOIUMCS.
B nporiecce paboThl ¢ yueOHOM 1 HAyYHOH JIMTEpaTypOil 00yJaroLIHiiCsS MOXKET:
- JlefaTh 3alMCH 10 XOAY YTEHHUs B BHJIE MPOCTOrO MJIM Pa3BEpHYTOIo IUIaHa (CO3/1aBaTh MEPEUYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHUKE);



- COCTaBIISITh TE3UCH (IIUTHpOBaHHE HanOoJee BaKHBIX MECT CTAaThH WJIM MOHOrpaduu, KOPOTKOE
M3JI0)KEHHE OCHOBHBIX MBICIICH aBTOPA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 0000IIeHHE OCHOBHBIX BOIIPOCOB pabOThI);

- C03/1aBaTh KOHCIEKTHI (pa3BEPHYTHIE TE€3UCHI).



PaGowast mnporpamma gucuuruiMHbl «TeopeTndyeckre OCHOBBI HEOPTaHMYECKOH XHMHH»
coctaBneHa B coorBercTBUU ¢ TpeboBanuasmu PI'OC BO mno coenuanabHOCTH 04.05.01.
«DyHaaMeHTaabHas U TPUKJIaAHAsS XUMUS», YTBEP)KIESHHOTO PUKa3oM MHUHHCTEpCTBA 00pa3oBaHUs
n Hayku Poccuiickoit @enepanuu ot 13 urons 2017 r. Ne 652

[Iporpammy coctaBuiI:

npodeccop kadeapbl XUMHUN CanamoB A.M.

Paboyas nporpamma yTBepKAeHa Ha 3acefaHnn Kadeapbl XMmun

MpotoKkon 3acepgaHma Ne 8  oT «_22 » anpena 2026 .

Pabouasa nporpamma ogobpeHa yuebHO-MeToANYECKMM COBETOM XMMUKO-b6Monornyeckoro
dakynbTeTa

MpoTtoKon 3acegaHma Ne 6 oT «_28 » _anpena 2026 r.



CgeeHus 0 nepeyTBepKIeHUN MPOrPaMMbl HA OYepPeTHOH yUeOHbIN o 1
perucTpanun u3MeHeHuit

YyeOHbIil Penrenue Brecennbie n3aMeHeHU Tlonmucs 3aB.

kadeapsl kadeapoit
roj

(Ne mporokona,
JaTa)




