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1. EJIM OCBOEHUSA JUCLHUITJINHBI

HeJ'IHMI/I OCBOEHHUSI JUCHHUILIMHBI «XMMHS» SABJISIOTCI:

— HU3YYEHHUE CTYJICHTaMHU OCHOBHBIX MMOHSATUN U 3aKOHOB XUMHH;
— OCBOEHHME OCHOBHOI'O Marepuasa Mo CTPOCHHIO aTOMOB, XUMUYECKON CBSI3U U
3aKOHOMEPHOCTSIM, CBSI3aHHBIM C TICPUOIUICCKUM 3aKOHOM M ITEPHUOIMIECKOM
cucteMmoit anemenToB J[. 1. Menneneena.
— H3Yy4YCHHC OCHOB XUMHUYECKOU TEPMOANHAMHUKN U KHHCTUKHU XUMUUYCCKUX

mponeccoB.

— TOJy4YeHHE NTyOOKHX 3HaHUM M0 TEOPUHU PACTBOPOB U TEOPUHU IEKTPOXUMUUYECKUX

MponIeCCoOB.

DopmupyeMble TUCIHUIUINHON 3HAHNUS M YMEHHS TOTOBSIT BBIITYCKHUKA JaHHOW 00pa30BaTeNbHOM

MPOTPaMMBI K BBIIOJIHEHHIO CIEAYIOMIHNX 0000MIEHHBIX TPYIOBBIX QYHKIHIA (TPYAOBBIX (QyHKIHN):

Tabauuya 1.1.
Koa n O0o00LIeHHBIE TPYAOBbIe (PYHKIUH Tpynosbie GyHKIUH
HaHNMEHOBaHHeE Kon HaunmeHoBanue Yposenn HaunmenoBanue Kon | Yposens
npodeccuoHATbHO KBau(pu (momypose
ro Kaluu Hb)
Cranpapra KBAJIH(PUK
anuu
01.001 Ilegaror [lemarornueckas OObmenenarornyeckas A/01.6
(meparormyeckast JIeATEIbHOCTD 110 ¢ynxmus. Obyuenne 6
JesiTeILHOCTD B NPOCKTUPOBAHHUIO U ST S— 026
JOLIKOJbHOM, peanu3anuu
JESITeNbHOCTh

HAYAJBLHOM 00pazoBaTeILHOTO 6
oourem, A mporecca
OCHOBHOM 0011€eM, 00pa30BaTeIbHBIX 6 Passubaroman A/03.6
cpeaHeM o01emM OpraHu3anusIxX ESTEIBHOCTS
o0pa3zoBaHuN) JIOIIKOJILHOTIO,
(BocnuTaTeN b, HAYaJIbHOTO O0IIETO, 6
YUYHUTEIb) OCHOBHOTO 001I1eT0,

CpEITHETo 00IIero

o0Opa3oBaHus

[emarornueckas [lemarornueckas

JESITEeNbHOCTh T10 JESITEeNbHOCTH T10

NPOCKTUPOBAHHUIO pea3anny nporpamMmm

B | peanmzanun 6 OCHOBHOTO U CPEIHETO B/03.6 6
OCHOBHBIX o01ero oopa3oBaHUA
0011e006pazoBaTEIHLHBIX

porpamMmm




2.010

Cnenuajuct no
NPOMBIIIJICHHOU
¢bapmanuu B
o0JiacTu
HCCJIeI0BAHUIT
JIeKapCTBeHHBIX
CpencTB

[IpoBenenue padoT mo
UCCIIeJOBAHHSAM
JIEKapCTBEHHBIX
CpeacTB

[MpoBenenue padboT o
(bapmarieBTHIECKOM
pa3pabotke

A/01.6

[IpoBenenue u
MOHHUTOPUHT
JOKIIMHUYECKUX
HUCCIEeN0BaHUN
JIEKapCTBEHHBIX CPEJICTB

A/02.6

IIpoBenenue u
MOHHUTOPUHT
KIMHUYECKUX
HCCIICIOBaHNHU
JIEKapCTBEHHBIX
TpernapaTon

A/03.6

26.008
Crnenuaaucr-
TEXHOJIOT B
00J1acTH

NPHUPOAOOXPAHHBIX

(3KOJTOrNYECKUX)
OMOTEXHOJIOTHIH

MoHuTOpUHT
COCTOSHUA
OKpY>Karolen cpeibl ¢
MIpUMEHEHUEM
MIPUPOI0OXPAHHBIX
OMOTEeXHOJIOTUI

OcymecTBieHNE
9KOJIOTUUECKOM OICHKHU
COCTOSIHUS
MOAHAA30PHBIX
TEPPUTOPUN U
BO3MOXKHOCTHU
MIPUMEHEHUS Ha HUX
MIPUPOIOOXPAHHBIX
OMOTEXHOJIOT I

A/01.6

OreHka pucka u
OCYIIECTBIICHUE MEp
PO IITAKTHKA
BO3HUKHOBCHHSI 04aroB
BPE/IHBIX OPTaHU3MOB Ha
MOJTHAI30PHBIX
TEPPUTOPHSIX C
MIPUMEHEHUEM
MIPUPOIOOXPAHHBIX
OMOTEXHOJIOTUI

A/02.6

Pa3paboTka MapkepHBIX
CUCTEM U TIPOTOKOJIOB
MPOBEICHHUS
MOHHUTOpPUHTA
MMOTEHIMAILHO OMACHBIX
01M000BEKTOB

A/06.6

Cocrasnenne
MIPOTHO3HBIX OIICHOK
BIIMSIHUS X031 CTBEHHOM
JIeITEILHOCTH YeJI0BEKa
Ha COCTOSIHHE

OKPY KaIOLLEN CPebI C
MIPUMEHEHUEM
TIPUPOIOOXPAHHBIX
OMOTEXHOJIOUH

A/04.6

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII BO

OuncumnamHa «Xumma» oTHOCUTCA K 6a30BOM YacTM AUCUMNAMH; U3yYaeTca BO 2 cemecTpe.




I'Ipe,u,naraeMbu‘/'l KYPC MOMOXET CTyAEeHTam I'Ipl406peCTVI 3HaHMA NO OCHOBHbIM XMMNYECKUM NOHATUNAM,

MOHATb CYWHOCTb NPOTEKAHNA XUMNYECKNX NPOLLECCOB.

Ta6bnuuya 2.1.

CeA3b AUCLUNAUHBI «XUMUA» C npeawecrsyrowmmmm gucymunimvHaMmum m CpPOKu nx ndyvyeHumAa

Kog ancumnautbl | AncumnauvHbl, npeawecTsyowme gUCLMnIMHE «XUMna» Cemectp
61.0.21 MaTtemaTuka 1
61.0.08 NHdopmaThKa, HGOPMALMOHHbIE TEXHOIOMMK 1,2
Tabnuua 2.2.

CBA3b AUCLUNINHDBI «XMMUA» C NOCNEAYIOWUMU SUCLUNIMHAMU U CPOKU UX U3YYEHUA

Koa amcumnaunubl |AncumnanHbl, cneayowme 3a ANCLUNANHON « XUMUAY CemecTtp
61.B.1B.08.01 (O] 3
61.0.04 be3onacHOCTb }K1U3HeaeATeENbHOCTU 3

B pe3yJabTaTe 0CBOCHUA TUCHUIIIMHBI Oﬁy‘laIOHIﬂﬁCﬂ JOJI/KECH:

3HATb:

[Tpunuumnel kiaccupuKaluyd 1 HOMEHKIIATYPy HEOpraHMUECKUX COETUHEHMIA;
OCHOBHBIE THUITHI XUMUYECKUX CBSI3€il;
OCHOBBI COBPEMEHHOW TEOPUU CTPOECHUS aTOMa;
Teoputo KOMIUIEKCHBIX COEIMHEHUN;
OCHOBBI PHEPT€TUKH U KUHETUKU XUMHUYECKUX MPOIIECCOB;
Teoputo pacTBOPOB HEAIEKTPOIUTOB U IEKTPOJIUTOB;
OCHOBBI 2JIEKTPOTUTHUECKUX MPOIIECCOB;

yMeTh:

HaXOI[I/ITB CBA3b MCKOAY CTPOCHUCM BC€IICCTBA U €ro XUMHUYCCKUMHU
BO3MOXHOCTAMMH,

Pemate 100BIe XMMHUYECKHE 3aavu, OnHrpasAChb Ha TeOpeTI/I‘IGCKI/Iﬁ MaTepurall
OCHOB XUMMHU,



[TpoBomuTh mpocTeimue pacu€Thl TIO  OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIM
pCakuuAM, SHEPTCTUUCCKUM U KHHECTUYCCKUM ITponeccaM, TCOPHUU paCTBOPOB;
PaGotatr B mabopaTopuu C WCHOJIB30BAaHUEM MPOCTEUIIETO JIAOOPATOPHOTO
000pyaOBaHUS;

CocCTaBIITh XUMUYECKUE pCakuuun JMIOOBIX XUMHYECKUX MpoucCCOB U BBIMNIOJIHATH
Ha UX OCHOBE HEOOXOIMMBIC pPacUeThI.

BJIAJeTh:

MeToauKkoil mpoBeeHNs XUMHUECKOTO IKCIIEPUMEHTA B JTA0OPATOPHBIX YCIOBHSIX;
YMeHHeM MpaBUIBHOTO OOBSCHEHHS PE3yJNbTaTOB OJKCIEPUMEHTa, €CIH Jlaxke
pe3yJIbTaT OTPULIATEIIbHBIH;

Meronamu Oka3zaHHs NEPBOM MOMOIIM NPHU HECUACTHBIX CIYy4asX B XMMHYECKOU

nabopaTropuu.

3. KOMIIETEHIIMA OBYYAIOIIEI'OCs, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMUSA JUCIIAITJIMHBI

HpOI.[CCC N3YUCHUA IOUCHUIUIAHBI HAIIPpABJICH Ha Q)OpMHpOBaHI/IC JJICMCHTOB

crenyromux komnereHuui B coorBerctBUM ¢ PI'OC BO u OIIOII BO no npanHOMY

HAIpaBJICHUIO IMOATOTOBKHU:

Tabnuya 3.1.
Kon HanmenoBanue HNupukarop B pesyabTarte ocBOeHUsA
KOMIIeTEeHI KOMIETEeHINH JAOCTHKEHUSA JUCHUIJIMHLI 00yYalomuiics
un KOMIIETeHIIN U JTOJIKEH:
Ynueepcansnvie komnemenyuu 1 UHOUKAMOPHL UX OOCHUNCEHUSA
YK-5 Criocoben UYK-5.1. 3HaTh:
BOCIPUHMMATH Wurepnpernpyer - TpeOGOBaHMS U IPUHIIHUIIBI LEJIE-
MexyIsTypHoe | (R0 IS | Moraraa
- IPUHIIUIIBI U METO/IbI TUNIAHUPOBA-
pasHoodpasue HCTOPUYECKOTO —
obwiectsa B PDa3BUTHA, MC’TO,I[LI OpTaHW3alluH U YIIPaB
COMaJIbHO- NYK-5.2. YuuteiBaeT
HpY COMATBHOM 1 JIeHHsI B 00J1aCTH XUMUH, IPIMEHS-
HCTOPHHCCKOM, eMble Ha (eepabHOM B PEerHo-
YTHIECKOM ’ poeCCUOHATIBHOM i
. OOIIEHUH HCTOPUUECKOE HaJIbHOM YPOBHSIX,
1 HacJeque u Ymern:
KOHTEKCTax COLMOKYJIbTYpPHBIE - Q)OpMyHI/IpOBaTI) NEPECUCHDb

TPAJULUH PAITUIHBIX
COLMAJIBHBIX TPYII,
STHOCOB U KOH(peccui,
BKJIIOYasi MUPOBBIC
penuruu, punocodcekue
Y 9TUYCCKUE YUCHHS,

MNYK-5.3.
[IpunepxuBaercs
TIPUHITUTIOB
HEANCKPHUMHUHAIIIOHHOTO
B3aUMO/JICHCTBUS NIpU

B3aMMOCBSI3aHHBIX 3a/1a4, 00eCIeuHn-
BaIOIIMX JOCTHXKEHHE IIOCTABJICH-
HOM IICIIH;

- OTIPENIENATE OKUIAEMBIE PE3YITh-
TaThl PEIICHHUS 33124,

- pa3pabaThIBaTh Pa3TIUYHbBIC BUJIBI
MIAHOB TI0 PeaTU3aliy POrPamMM B
00J1aCTH XUMMWH;

- IPOBOJUTD AHAJIN3 IIIAHOB C
MTO3MIIAH TTPaBOBBIX HOPM, HMEIO-




JINYHOM U MacCOBOM
O0OILEHNH B LETAX
BBIMTOJIHCHUS
po¢heCCHOHATBHBIX
3a7a49 ¥ YCHJICHHS
COIMaILHOM
HHTETPAIHH.

IIUXCS PECYPCOB M OTPaHUYCHUI;
- POBOJIUTH OLICHKY PECYPCHOTO
obecniedeHus pa3TUIHbIX
MEPOINPUATUN XUMUYECKOTO
xapakTepa (Hay4HO-IIpaKTUIeCKue
KOH(EpEHITNH, HayYHbIe CEMUHAPHI,
IIACITYTHI);

- OPUEHTHPOBATHCS B 3aKOHOA-
TEILCTBE U MPaBOBOM JIHUTEpaTypeE,
MIPUHUMATH PEIICHUS ¥ COBEPIIATh
JNEUCTBHS B COOTBETCTBHH C 3aKO-
HOM.

Baagers:

- METOIMKOM 1 METOJaMH TUIaHU-
POBaHUS U MPOBEACHUS HAYIHOTO
WCCJIEIOBAaHUSA 0 ONPEACTICHUIO
3 PeKTUBHOCTH EATETHFHOCTH B
00J1aCTH XMMHH.

Ooéwenpogpeccuonanvhule

Komnemenyuu u uHOuKamopbt UX 0OCUICEHUSA

OIIK-6

CunocobeH npeacras-
JISITh Pe3yJIbTAThI CBO-
eii padoTHI B yCTHOI 1
NUCBMEHHOH popMe B
COOTBETCTBMH C HOP-
MaMM M TpaBHJIaMHU,
NPUHATBIMH B nIpogdec-
CHOHAJIBLHOM
coodiecTBe

OIIK-6.1.

3HaeT OCHOBHI QyH[Ia-
MCHTAJIBHBIX pa3aciioB
MaTeMaTHKH, (PU3KKH,
XUMUH, HAYK 0 3emite
u OMOJIOruH, HEO0XO0-
JUMBIE B TIpodeccro-
HAJILHOM IS TeTBHOC-
TH, BO3MOKHOCTH U
00acTH MpUMEHEHHS
METO/IOB SKCIIEPUMEH-
TaNBHBIX UCCIIEOBA-
HUH B QU3MKeE.

OIIK-6.2.

VMeeT UCIoIb30BaTh
OCHOBHBIE 3aKOHBI €C-
TCCTBCHHOHAYYHBIX
JUCHHUTUTAH TS 00b-
SICHEHHSI DKCIIEPUMEH-
TaNbHBIX PE3YIIbTa-
TOB; MPUMEHSTH METO-
JIBl MATEMATHYECKOTO
aHaJIM3a U MOJICIIUPO-
BaHMsI, OCHOBHBIX 3a-
KOHOB (DM3HMKHU JUTS
pelieHus 3a/1a4 mpo-
(heccroHaNBHOM Jes-
TEJIBLHOCTH,

OIIK-6.3. Bnageer
METOJaMH TEOPETH-
YECKOTO U DKCIIEPU-
MEHTAIBLHOTO
HCCIIEOBAHU;
HaBBIKAMH ITPUMEHE-

3HaTh:

HCTOPHIO CTAaHOBIICHUS U Pa3BUTHS
XMMHUH, METOJIOB UCCIICIOBAHUS U
BKJIAJ{ POCCUHCKUX YUEHBIX B pa3-
BUTHE XMMHH; POJIb XUMHH B €C-
TECTBO3HAHUH, €€ CBS3b C IPYTHUMHU
€CTECTBEHHBIMH HAyKaMH, 3HAUECHHUE
B )KM3HU COBPEMEHHOTO OOIIECTBA;
CYIIHOCTh ¥ COLMANILHYIO 3HAYUU-
MOCTh CBOel Oyayiel mpodeccun;
HEPCIIEKTUBBI M BO3MOKHOCTH
JaJbHEHIIero 00pa3oBaTeIbHOTO
MapuIpyTa; TpeOOBaHHS K
odopmieHuIo pedepaToB, HAYIHBIX
coobmenuit, TpedoBanns [[OCTa
Ymern:

oopMIATE pedepaTsl, HayIHbIE
cooOieHus ¢ ydétoM TpeboBaHU
I'OCTa

Baagers:

- METOIaMH TEOPETUIECKOTO U
IKCTIEPUMEHTAIEHOTO UCCIIeI0Ba-
HUS;
- HaBBIKAMH ITPUMEHEHHUS] OCHOBHBIX
3aKOHOB €CTECTBEHHOHAYYHBIX
JVCIHIUINH B IPO(ECCHOHATBHOMN
JIeSITEIbHOCTH.




HHUSI OCHOBHBIX 3aKO-
HOB €CTECTBEHHO-
HAyYHbBIX TUCIHUILUIMH B
poheCCUOHATBHOM
JCATCIIBHOCTHU.

. OBbEM OUCLUUNUHBI U BUAbI YYEBHOW PABOTDI

Ta6bnuua 4.1.
06bem AncUUNAKHDBI U BUADbI yYebHOI paboTbl
Bupg, yuebHoit paboTbl Bcero 1
yacos Cemectp
O6wwas Tpy40EeMKOCTb AUCLUMNANHDI 144 144
AyanTopHble 3aHATUA 34 34
Nlekunmn 18 18
nabopaTopHble 3aHATUA 16 16
CamocTosTenbHas pabota ctygeHTos (CPC) 83 83
KoHTponb 27 27

5. COAEP)KAHUE JUCIHUIIJIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3JAEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA
AKAJEMHUYECKHUX HJIM ACTPOHOMHNYECKHX YACOB U BUJIOB YYHEBHBIX

3AHATUUA

Taoauna 5.1.

CTpyKTypa H cofep:KaHue AUCHUILTHHbBI

OO11ast TPy I0EMKOCTb AUCIUILTAHBI COCTABIISIET 6 3a4eTHBIX eauHuIl, 144 yacoB

N2eNe HaumeHoBaHue pasaena Bupabi dopmbl
(Tembl)
n/n yuyebHoii TEeKyL,ero KOHTponsa
pabotbl ycneBaemoctu
n3 | Cp
1. OCHOBHbIE MOHATUA XU-MUN. 1 1, 2 4 CobecenoBaHue, TECTOBbIN KOH-
CrexmomeTpuyeckme TpONb,
2
3aKOHbI.
KoHTposibHan paboTa 1
2. OCHOBHble Knaccbl Heop- 1 3, 2 4 CobecenoBaHue, TECTOBbIN KOH-
raHNYeCcKnx coeguHeHNM TpONb.




4 KoHTponbHas paboTa 2
3. CTtpoeHune aToma. 5, 4 2 4 CobecenoBaHue, TECTOBbIN KOH-
TpO/b.
6
KoHTposbHan paboTa 3
4, MeprogMyYecKknin 3aKoH u 7, 4 2 4 CobecenoBaHue, TECTOBbIN KOH-
nepuoanyeckan cuctema TpoAb.
XUMMUYECKUX 3/IEMEHTOB 8
KoHTponbHan pabota 4
O.N.MeHaeneesa. P P
5. Xummueckas csasb. 9, 4 4 4 CobecefioBaHMe, TECTOBbI KOH-
10 TpoAb.
KoHTposibHana paboTa 5
6. CKOpPOCTb XMMUYECKMX 11, 4 4 4 CobecepnoBaHue, TECTOBbIN KOH-
peakuuin. Xummnyeckoe 12 TpOJib.
aBHoBecKe.
P KoHTposibHan paboTa 6
7. DHepreTMKa 1 HanpasaeH- 13, | 4 4 8 | CobecemoBaHue, TECTOBBIM KOH-
HOCTb XMMMYECKMX NPO- 14 TpOJIb.
L,Eeccos.
KonTponsnas padora 7
8. PactBopbl. Teopusa anekT- 15, | 4 4 6 | CobecenoBaHue, TECTOBBIA KOH-
pPOANTUYECKON anccouma- 16 TpOJIb.
umn.
KoHnTtponsHas padota 8
9. OKMCANUTENBHO-BOCCTAHO- 17, | 4 4 5 CobecenoBaHue, TECTOBBIN KOH-
BUTENbHble peaKkumn n 18 TpOJIb.
3/IEKTPOXMMUYECKUE MPO- Kontponsnas pa6ora 9
Leccol.
10 KomnneKcHble coeanHe-HUA. 19 4 4 6 CobecenoBanne, TECTOBBIM KOH-
TPOJIb
KonTponbras padora 10
UTOro: 18 | 16 83
5.2. Conep:xanue THCHUIJIHMHBI «XHUMHSI»
1. BBeaenne

XuMHUA Kak CHCTEMa 3HAHUM O BEIIECTBAX M MX MPEBPALLCHUSIX. T€0pus U IKCHEPUMEHT
B XxuMuH. Pa3nuunbie ypoBHH xumuueckoi Teopuu. MHbopmarmonnsie cuctembl. Cuctema
MIPUOPUTETOB B Pa3BUTHH XUMHUH. OCHOBHBIE MTPOOJIEMbI COBPEMEHHOM HEOPTaHUYECKON XUMUHU.



Pycckas HOMEHKJIaTypa HEOPTaHMYECKUX COEAMHEHHH (KHUCIOpOJ, OKHCEN, THAPOOKUCH, BOJA,
IesI04b, MEPEeKHCh BOJOPOJAA, CEPHOKUCIBIA, XJIOPUCTHIK W T.A.). MexayHapoaHas
HOMEHKJIaTypa. XUMHUsI U DKOJIOTHs.

OcCHOBHBIE TIOHATHS H 3aKOHBI XHUMHH. ATOMHas €IUHNIIa MAacCCBhI. ATtoMmHas ©
MoJIeKyJIsipHast Maccel. Monb. MonbHasg Macca. BanentHocTh. CTeneHb OKUCIEHUS. DKBUBAJICHT.
MopHass Macca 3KBUBAJIEHTA. OnpeneﬂeHm{ XHUMHUYCCKOI'0 3KBHBAJICHTA 3JIEMCHTA, KUCJIIOTHI,
TMIPOKCHIA, CONM, OKcHIa. OKHUCINUTENbHO-BOCCTAHOBUTEIBHBIE OKBUBAJIEHTBI. 3aKOH
CTCXHUOMCETPHHU. 3aK0H YKBHUBAJICHTOB.

CriocoObl BbIpaKeHHSI KOHIIEHTPAIIUH PACTBOPOB.

2. Crtpoenue aroma. PazButue npejacraBjieHuii o crpoennu aroma. KBanTtoBo-
MeXaHMYeCKasi MoJieJb.

ATtom — kak cnoxHas cucrema. CroxHas cTpykTypa siapa. IIpoToHbl M HEHTpPOHBI.
IIpoTOHHO-HEUTPOHHAS TEOPUS CTPOCHMUS sIpa.

JIBOMICTBEHHAs MpUpoOJa IIEKTpOHA. Macca M 3aps]l JIEKTPOHOB. BOIHOBBIE CBONCTBA
anekTpoHOB. CooTHoleHue HeompeneneHHocTH [eitzenOepra. Ilonstue opOuranu. BonHoBas
¢byHkuus u BoiaHOBoe ypaBHeHue llpemunrepa. PagmanbHas u opOuTabHas COCTABIISIONINE
BOJIHOBOHM (DYHKIIUH.

KBanrtoBbie unicna. CTpyKTypa 25IeKTpOHHBIX 000si0ueK. KBaHTOBBIE YPOBHU, KBAHTOBbBIE
NOAypOBHHU, S-, p-, d-, f- artomuble opOuramu. IIpaBuno KieukoBckoro. PeanbHble
pacIoaoKeHus YPOBHEW U MOLYPOBHEN B aTOME.

OcHOBHbBIE NPHUHLMIIBI PAacHpenciCHUus] JJIEKTPOHOB B aTOME: NMPUHLMII HAMMEHBIIEH
sHepruy, npuHuun [aynu u npasuno ['ynna.

N300pakeHne 3J1eKTPOHHON CTPYKTYphl aTOMA MPH MOMOIIM IEKTPOHHBIX (HOpMyYI U
KBAHTOBBIX SY€EK. DHEPreTUUECKUE JUAarpaMMbl MHOTO3JIEKTPOHHBIX aTOMOB.

3. XuMuueckas CBA3b

[Monarue xumudeckoi cBs3u. KpuBble M3MEHEHHs SHEPrHUM NpPU OOpPA30BAHHUU CBSI3H.
IIpupona xumuueckon cBsi3u. KonnuecTBEHHbIE XapaKTEPUCTUKU CBA3HU. THIl cBsi3u. BaneHTHbIe
U MEXMOJIEKYJIIPHBIE CBSI3H.

KoBanenTtHass cBs3b. J[Ba MeTofa oOOBSACHEHHS KOB&JIEHTHOH CBs3U. (OCHOBHBIE
noyiokeHus: Merona BasieHTHBIX cBszei (BC). IlomspHocTh cBsi3u. HemnosspHble U monsipHbie
MOJIEKYJbl. JIMIONBbHBIA MOMEHT M XapaKTEPUCTUKU CTENEHU NOJSAPHOCTH CBA3M. THIIBI
rHOpUIM3aMi aTOMHBIX OpOUTajel, HalpaBICHHOCTb XWMHYECKOW CBS3M, T'€OMETpHUECKas
KOHQUrypanus MOJeKyld. 6- U m- cBA3u. OJuHapHblE, JBOWHBIE M TPOMHbBIE CBA3H.
HenaceitiaemocTh CBSI3U. DHEPTUs CBSI3U.

OCHOBHBIE TOJIOKEHUSI METoJla MOJIEKYJsApHbIX opbOurtaneit (MMO). Cas3biBaromue,
Pa3pBIXJISIIOIIME W HECBA3BIBAIONIME MOJEKYJSIpHbIE OpOWTamu; G- M T- MOJICKYJISIpHBIE
opoutanu. CxeMbl MOJEKYJSPHBIX OpOMUTanell IBYXaTOMHBIX TOMOSACPHBIX, FE€TEPOSIEPHBIX U
MHOT0aTOMHBIX MoJieKyJl. [Topsanok cBsi3u. MaruutHele cBoiicTBa MoJieKysl. CpaBHEHUE METOJIOB
BC u MMO.

WNonnast cBs3p. Kputepuit oOpazoBaHHMs HOHHOW CBsi3M. HeHachlmaemMocTh CBSI3H.
Kpucramnnueckoe cocTosIHME HOHHBIX COeAMHEHNI. HeHanpaBiaeHHOCTh CBSI3U. DHEPrust CBA3H.

MexMoneKyIsipHbIe CBA3U. BonopoaHas cBs3b.

4. Ilepuoauyeckuii 3aKOH W MepuUoAMYecKas cucrema »JjaemenTros JI.HU.

MenaeaeeBa



Ilouckn  OCHOBBI  KJIACCH(PUKALIMKM  XUMHUYECKHUX  DJIEMEHTOB  JIO  OTKPBITHS
MEePUOANYECKOT0 3aKOHA.

Tpu stana padoter [I.1. MenzeneeBa B 001aCTH CUCTEMAaTHKH XUMHUYECKHX 3JIEMEHTOB.
@opMynHMpoBKa MEepUOAHUYECKOro 3akoHa. Co3gaHue MEePUOJHYECKOW CHUCTEMBI 3JIEMEHTOB.
Jlornueckue BBIBOABI U3 IEPUOAUUYECKOTO 3aKOHA U IEPUOJUUECKON CUCTEMBI DJIEMEHTOB.

CoBpeMenHast (GopMyIHpoBKa TMepuoandeckoro 3akoHa. CTpPyKTypa COBPEMEHHOU
NEPUOANYECKON CHUCTEMBI 3JIEMEHTOB. KOpOTKONEpPHOIHBIM M UIMHHONEPUOIHBIM BapHaHTHI
nepuoanueckor cucreMsl. [lepuon. I'pynma. [lenenwe rpynmsl Ha noAarpymmsl. Tunudeckue
AJIEMEHTBI, MTOJIHBIE AHAJIOTH.

s-, p-, d-, f- anemenThl. BHyTpeHHSS U BTOpUYHAas IEPUOTUIHOCTD.

3aKOHOMEPHOCTH WM3MEHEHHSI OCHOBHBIX XapaKTEPUCTHK aTOMOB IO MEpUOJaM U
rpynnaM. Paamycel aTOMOB M HOHOB, SHEPrUs HMOHM3ALMHU, CPOJICTBO K JJIEKTPOHY,
3JIEKTPOOTPULIATEIBHOCTh: MU3MEHEHUA 3THUX XapaKTEPUCTHK I10 NEpUOoJaM U IpyIMIam.
3aKOHOMEPHOCTH U3MEHEHUSI BAJICHTHOCTH, OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX CBOMCTB
DJIEMEHTOB U CBOMCTB OJHOTHUITHBIX COCITUHECHUH.

BasieHTHBIE 27IEKTPOHBI 1 MHOTOOOpa3Ke BaJ€HTHBIX COCTOSIHHIM aTOMOB s-, p-, d-,
f- amemeHToB.

5. CTpoeHne KOMILUIEKCHBIX COeIMHeHM

Koopaunaunonnas teopuss BepHepa kak mnepBasi yAauyHas IONBITKA TEOPETHUYECKOTO
oOBsicHeHHsT ~ cTpoeHHMss  KomruieKcHbIX — coeauHeHudt  (KC).  OcHOBHBIE — TMOJIOKEHUS
KOOPJMHAIIMOHHOW TEOpHM: IIEHTPAJbHBI aTOM M JIMTaH[bI, BHEIIHSSI U BHYTpEHHss cdepa,
KOOP/IMHAIIMOHHOE YHUCIIO, PO KOMIUIEKCA, €ro 3apsil, IIaBHas ¥ M0O0YHAas BaJICHTHOCTH

ITpupona xumuueckoi cBsa3u B KC. CouderaHne 3JIEKTPOCTaTUYECKOTO M KOBAJIEHTHOI'O
B3aUMOJICMCTBUSL LEHTPAJILHOIO aTtoma (Wiau HOHA) ¢ JuraHaamu. l[loHAaTHe O KHUCIOTax H
OCHOBaHMsIX JIprounca.

Pons KC B npupoze (hepMeHTsI, XJI0pohuilI, reMorioOnH, KOMITJIEKCHbIE COSAUHEHHS
MHUKpO3JIEMEHTOB B MMUTaHUM pacTeHMi, jekapcTBa u sibl). Mcnonb3oBanue KC B TexHomoruw,
CEeNIbCKOM XO35IICTBE M METUIMHE (pa3/IelIeHue U OUYUCTKA CMecell HEOPraHUYeCKUX COEIMHEnH,
60pnba ¢ XJIOpO30M paCTEHM, IPOTUBOOITYXO0JIEBOE ACHCTBUE KOMIUIEKCOB IJIATHHBI U JAPYTUX
anemeHToB). Jletyune KC u uX poiab B HEOPraHMYECKOM CHHTE3€ (TOHKHE IUICHKH,

TETEPOCTPYKTYPHI).

6. Hauyana xumu4eckoii TepMOIMHAMHKH

XWMHYECKHE TIPOLECChl HAa MHKPO - W MaKpOYpPOBHAX. BakHelmme npHU3HAKH
XMUMUYECKUX TpeBpaiieHuil. [IoHITHe 0 XUMHUYECKUX MPEBpAIICHUS B HEOOBIUHBIX YCIOBHSIX:
IJIa3MOXUMUS, 3BYKO- 1 MEXaHOXHUMHS, KPHOXUMUS, JIa3€pHAsT XUMHUSI.

OcHOBHbBIE TOHATHA XMMUYECKOW TEPMOJIMHAMHUKHU: CHUCTEMA, MapaMeTpbl COCTOSHUSA,
paborta, SHEpTHUs, TEIUIOoTA.

BHyTpeHHSAS 3Heprus, 1 ee M3MEHEHHE MPH XUMHMUYECKHX U (Da30BBIX MPEBPALICHHUSX.
[lepBoe Hawamo TEPMOAWHAMUKH. OHTAIBIHUS OOpa30BaHUS XHUMHYECKUX COCTUHEHUHU.
CrannaptHoe cocrostHue. CTaHgapTHBIE OSHTANbIUU 0OpazoBaHusd. TemoBble 3(deKTs
XUMUYECKUX peakiuil. TepMoXuMHUUYecKre pacdeTbl, OCHOBaHHbIE Ha 3akoHe ['ecca. Tepmoxu-
Muuyeckre HUKIbL. TermoemkocTs. TemmneparypHast 3aBUCUMOCTB TEIIIOEMKOCTH U DHTAJIBIINU.
VYpasaenue Kupxroda. DHeprust XuMu4ecKon CBS3H.

Bropoii 3akoH TepMOAMHAMUKHA. DHTpONUsS. 3aBUCUMOCTb SHTPOIMHM OT TEMIIEPATYpBHI.
CranpaptHast SHTpomnus. l3meHeHue HHTponuH MpH (a30BBIX MEpexonax U XUMHUYECKUX
peakimax. Oueprust [mb6ca u osHeprus ['enpmroneua. Kputepuii camMonpon3BoIbHOTO
MIPOTEKaHUS MPOLECCOB. XMMUYECKUN MOTEHIHAJ, 3aBUCHMOCTh XMMHYECKOrO MOTEHIMaNa OT
KOHLIGHTpAallMy, JaBJIICHWS pEarcHTOB. YCIOBHE XHMHMYECKOro paBHOBecus. HM3orepma
XUMHYECKON pEeaKivu.



KoHcTaHTa XMMHMYECKOTO paBHOBECHs] KaKk Mepa TIyOWHBI TPOTEKaHUS TMPOIECCOB.
Hcnonb3oBaHne 3HAYEHWW CTAaHAAPTHOM SHTAIBIUK M SHTPONUM JUIsI pacyeTa KOHCTAHT
PaBHOBECHSI XUMUUYECKUX peakiui. DaKkTopsl, BIUSIONIME HA BEIMYMHY KOHCTAHTHI PABHOBECHSL.
TepMoauHaMUYEeCKHil BBIBOJ, 3aKOHA JEUCTBYIOMMX Macc. CIBUT XMMHYECKOTO PaBHOBECHS.
[Tpunuun Jle larenbe.

7. KnHeTHKa M MEXaHU3M XUMHYECKHUX peaKI Uil

CKOpoCTh XMMHYECKOM pEaKIUH, €€ 3aBUCUMOCTb OT MPHUPOABI M KOHIEHTpALUU
peareHToB, Temneparypsl. Ilopsanok u MoneKyJIspHOCTh peakuuu. KOHCTaHTa CKOpOCTH, €€
3aBHCHUMOCTb OT TE€MIIEpaTypbl. YpaBHEHUE AppeHuyca. DHEprusi akTUBALMU (JAeMCTBUTEIbHAS
n Kaxymascs). [loHsaTue o Teopuu aKTUBHBIX COYJApeHUM, aKTUBUPOBAHHOM KOMILIEKCE B
TeopuH aOCONIOTHBIX CKOPOCTEHM peakiuu. MeXaHu3M U KWHETHMKa PeakIuil B TOMOTCHHBIX U
rereporeHHbplx cuctemax. Ilemaeie (H.H.CemenoB) u xonebarensubie  (b.I1.benoycos,
A M. KabotuHckuil) peakiuu. ['oMOreHHbId U reTeporeHHbl karanu3. Ayrokatanu3. Kune-
TAUYECKUM BBIBOJ 3aKOHa JelcTByomMX Macc. DopmanbHas KUHETHKA, KUHETUYECKUE
ypaBHEHUs U1l OMHOCTOpOHHUX peakuumii | u Il mopsaxka.

Nurndutopsr 1 nHrnOupoBanue. OCOOEHHOCTH KMHETHKHU Ta30(a3HbIX, KUAKO(PA3HBIX 1
TBepAO(Da3HBIX peakiuii. MexaHU3MbI peaKkIuii C y4acTHEeM OPTaHHYECKUX COCTUHCHHIA.

Xumuyeckoe paBHoBecwe. OOpaTumble U HEOOpaTUMble XHMHUYECKHE PEaKIIUU.
CocTosiHuEe paBHOBECHS M IPUHLIUIT MUKPOCKOIIMUYECKON 00paTUMOCTH peakuuu. Kunetnueckuii
Y TEPMOJIMHAMUYECKHUI MOIX0/Ibl K OMMCAHUIO0 XUMUYECKOTO PAaBHOBECHS.

KoHcTanTa XMMHYECKOro paBHOBECHS M pa3IUYHbIE CHOCOObI ee BbIpaxeHHs. CBs3b
KOHCTaHTBl XUMHUYECKOTO pAaBHOBECHS CO CTaHIAPTHBIM H3MEHEeHHeM »JHepruu [ubOca.
CMmenieHre XMMUYECKOT0 paBHOBecHs ITpyu u3MeHeHnu ycnosuil. [Ipunmun Jle llatense.

BnusHue cpeapl Ha MpoTeKaHWE XUMHYECKHX peakiuil. OcoOeHHOCTH ra3odasHbIX,
KHUIKOpa3HBIX, TBEPAO(A3HBIX peakiuii. Poilb SHTAIBIMUHHOTO W SHTPONUHHOTO (HaKTOPOB B
ONpeeICHUN HapaBJICHH IpoLecca.

8. PacTBOpHBI

PactBopsl Jkuakue (BOOHBIE M HEBOAHBIE), TBepiable M razoobpasHbie. CrocoObI
BBIPQKEHUS] KOHLEHTPALlMM pPacTBOPOB: MaccoBas 0N, MOJSPHOCTb, HOPMaJIbHOCTH,
MOJIJIBHOCTb, MOJIIpHast JAojisl. BiMsgHMe Ha  pacTBOPUMOCTb  SHEPIUM  CTPYKTYpBI
KPUCTAJUTMYECKOTO  BELIECTBA W  JHEPrHMM  cojibBaTalMu. PacTBOpbl  HaChILICHHBIE,
HEHACBIILICHHbIE W, KOHLEHTPUPOBaHHbIE U pa30aBICHHBIC. 3aBUCUMOCTh PACTBOPUMOCTH OT
Temneparypbl. PacTBopsl naeagbHble U peaibHbIE.

PactBop kak asza mnepemeHHoro cocrtaBa. IloHstne o (a3oBBIX AMarpaMmax,
KOMIIOHEHTaX, ¢a3ax, creneHsx cBoooabl. IlpaBmwiio ¢da3 I'mb66ca. dazoBbie auarpamMmbl
OJTHOKOMITIOHEHTHBIX CHCTEM Ha MpPHUMEpPE AMArpaMMbl COCTOSHMM BOJbl. OCHOBHBIE THUIIBI
(a30BbIX IUarpaMM JIByXKOMIIOHEHTHBIX CHUCTEM: CHUCTEMbl C HEOTPAHWUYEHHOW pacTBOPUMO-
CTbIO, JBTEKTMUYECKHE CHCTEMBI, CHCTEMBl, BKJIIOYAIOIIUE KOHIPYIHTHO M HMHIOHTPYIHTHO
IUTaBSIIIMECS XUMHUYECKHUE COeTMHEHUS. TpHaHryIaus CI0XHBIX CHCTEM.

[TonsTHE O KOIIOUIHBIX PACTBOPAX.

KonnuratusHble CBOMCTBAa pacCTBOPOB HE JEKTPOIUTOB U AMEKTPOIUTOB. JlaBiieHue napa
OuHapHBIX pacTBOpoB. 3akoHbl Payms. Kpuockomuss u 30y/UIMOCKONMS KaK METObI
onpeieneHusl MOJSpHbIX Macc. OCMOC M OCMOTHYECKOE [1aBJICHHE B HEOPraHUYECKUX W
Oouonornueckux cucremax. 3akoHsl Payns m Bant ['odda mis pacTBOpoB HE IEKTPOIUTOB U
aneKTposuToB. M30ToOHNYeCKUi KOAhUIIUEHT.

[Ipouecc 3amep3anus BOAbI U BOJHBIX pacTBOpoB. Kpuoruapar u KpuoruapatHas TOUKa.
BriBerpuBanue KpucTaysioruapaToB cojieil. PacmibiBanre 00€3BOKEHHBIX COJIEH BO BIIAXXKHOM
aTMocdepe.



Onexrponutudeckas auccormanus (C.Appenuyc). CuiabHble U cialble 3IEKTPOJIUTHI.
Crenenb W KOHCTaHTa Aucconuanui. OakTophl, BIUSAIOIIME HA CTENEHb 3JIEKTPOJIUTUYECKOM
mucconmanuu. Kaymascs cTeneHb IUCCOLMALMU CHJIBHBIX 3JIEKTPOJIUTOB. Jluccomuanus
caObIX PJIEKTPOIUTOB. 3aK0H pa3BeaeHuss OcTBabIa.

Bona kak BaxkHelmmii pactBopurens. KoHcranta gucconmanuu Boael. MonHOe
Ipou3BeieHue Boibl. BoopoiHbIif moKkazaTenb.

I'mpponus u conwpBonu3 coneil. KoHcranTa paBHOBECHs peakuMM rugpoiunsa. PakTopsl,
BIIUSIONINE Ha PaBHOBECHE PEAKIMI THApOIIN3a.

[IpousBeneHne pacTBOPUMOCTH IIJIOXO PACTBOPUMBIX CHIIBHBIX 3JIEKTPOJIUTOB. Y CIOBHS
OCaXICHUS U PACTBOPEHUS OCA/IKOB.

OcHOBHbBIE TOJOXKEHUS NPOTOIUTHYECKOM Teopun bpencrena-Jloypu. ComnpsikeHHbIE
KHUCTIOTHl M OCHOBaHUS. KOHCTaHTa MPOTONUTUYECKOTO PaBHOBECHUS KaK XapaKTEpPUCTHUKA CHIIbI
KHCJIOTBI 1 OCHOBAHUS.

9. JJ1eKTPOXHUMHUYECKHE CBOIICTBA PaCTBOPOB

CorpsiKeHHbIE  OKUCIIMTENIbHO-BOCCTAHOBUTENbHBIE Mapbl. [loHsTHE O JABOWHOM
AJIEKTPUYECKOM CJIOE. OJEKTPOJIbl, TaJbBaHMUYECKas S4YEHKa. OJNEKTPOAHBIM IMOTEHIIHAI.
CrangapTHbI SJEKTPOJHBIA TOTeHIUAI. Psn Hanpsokenuit. OnpeneneHue HarpaBlICHUS
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX peakuuid. YpaBHenue Hepucra. Juarpammer Jlatumepa.
[TonsiTue 0 AUarpaMMax OKUCIUTEIBHBIX COCTOSIHUH (AHarpaMMBbl «BOJIbT-I)KBUBAJICHT - CTETICHb
OKHCJICHHUS»). 3aBUCHMOCTH DJJIGKTPOAHOTO TmoTeHnuana ot pH cpeasl. Dnektponus,

QJICKTPOXUMHUUCCKHNEC HCTOYHHUKHN SHCPIUH, KOPPO3US KaK BJIGKTpOXI/IMI/I‘ICCKI/Iﬁ mponcecc.

6. OBPA3OBATEJIBHBIE TEXHOJIOT'MN

[Ipy wW3ydeHMHM TEOpPEeTHMYECKOro Kypca Ha JEKUUSAX IpeaycMaTpUBAETCS 3aJ0XKEHHE
MaTepuaia B BUae mpe3eHTanuu. OTaenbHble JEKIIMH U3JIaratoTcs Mo MpoOIeMHOM TEXHOIOTHH.

Ha nexnusx ucnosb3yroTcs B KaueCcTBE JEMOHCTpallMOHHOro marepuana Ilepuognueckas
cucrema snemenToB J[. 1. Menzeneesa u psa Apyrux CrpaBOYHBIX TaOIHII.

IIpn u3yuyeHUN CBOMCTB OTAEIBHBIX XMMHUUYECKUX COCAUHEHUH M XMMHUYECKHX IPOLECCOB
MpelyCMaTPUBAETCS MOCTAHOBKA JICKIIMOHHBIX IEMOHCTPAIMOHHBIX OTBITOB.

HekoTtoprle  paszenbl  TEOPEeTHMUECKOrO0  Kypca HM3ydaloTcd C  MCIOJIb30BaHHEM
OTIepeKaroIIel CaMOCTOSTENbHOM pabOThI: CTYAEHTHI MOJYYAIOT 33/1aHds HAa O3HAKOMIICHUE C
HOBBIM MaTEPUaJIOM JI0 €r0 U3JI0KEHUS Ha JIEKLIUAX.

[lepen odepeaHol MNEKIUHU, KaK MPaBUIO, MPAKTUKYIOTCA «JIETYUYKH» IO MaTepHany
IpeablayIield JeKUUU. OTO MO3BOJIAET ONPENCNIUTh CTENEHb YCBOCHHS M3JI0KEHHOIO paHee
Matepuana. Jlns Ooiee OCHOBAaTEIbHOW OLIEHKH YCBOSEMOCTH TEOPETUYECKOro MaTepuaia
CTYJEHTAaMHU HCHOJb3YIOTCS TECThl, a TaKXe TpPAJUIUOHHbIE IHUCbMEHHBIE M YCTHBIE
KOHTPOJIbHBIE MEPONPUATHUS (KOJIIIOKBUYMBI, KOHTPOJIbHBIE PA0OTHI).

6. IHEPEYEHDb YYEBHO-METOANYECKOI'O OBECIIEYEHUA 1A
CAMOCTOSTEJBHOM PABOTBI OBYUAIOIINXCS 1O TUCIUTIIMHE



JlekmoHHbIC 3aHATHS TPOBOJATCS 1 pa3 Helearo B 00beMe 2 4acoB U 4 4acoB NMPAKTUYCCKUX 3aHITUN B
nepBoMm ceMectpe. Ilocne okOHYaHMS HM3y4YEHHUS KaXKIOM TEMBbI CTYACHTBI IMPOXOISAT TECTHPOBAHUE,

cobeceioBaHue, BBIMOIHIIOT KOHTPOJIBHBIE PA0OTHI.
7.1. IlepedeHb-yueOHO-METONUECKOTO 00ecTiedeHUs sl 00yJaroIuXcsl 0 JUCIUITITUHE:

1. AxwmeroB H. C. O6mias u Heopranudeckas xumusi: yaeOnuk ais By3os/H. C.
AxmetoB. — M.: Bricr. mik., 2012. — 743 c.

2. I'muaka H.JL O6mas xumus. — M.:Uuterpan-Ilpece, 2010. — 727 c.

3. I'muuaka H.JI. 3agaun u ynpaxkaenus mo oomen xumun. — JI.: Xumus, 2011.

7.2. YkazaHus 111 00y4aronuxcs 0 OCBOCHHIO JTUCITUTUIAHBI
Taoauna 7.1.

Coaepixkanue caMOCTOATEJIBLHOM PadOThI 00yYAIOIINXCS

Homep| Temui/éonpocui, evinocumvle Ha camocmoamenvroe uzy- | Koa-6o | @opmer pabomel

wenue 4acoe
pazoen

L cobecenoBaHue,
Beenenue. OCHOBHBIC OHATHUS M 3aKOHBI XUMHH. N
4 TECTOBBII

KOHTPOJIb

2. |Ctpoenue aToma 5 cobecenoBaHue,
TECTOBLIN
XHUMHu4JecKas CBs3b CobecenoBanue,
TECTOBBLIA KOH-
TDOJb

[lepHogMUECKUii  3aKOH M IIEPUOAMYECKAs CHUCTEMA Cobecenosanne,
6 TECTOBBIN KOH-
XUMHUECKHX diieMeHToB [I.M.Menneneena TPOJIB

5 CTpoeHue KOMIUIEKCHBIX COSTMHEHUN cobeceqoBaHHE,
) 6 TECTOBBIN KOH-

TPOJIb
6. |Hauana XMUMH4ECKO# TePMOIMHAMUKH cobecenoBaHue,
6 TECTOBBIN
KOHTPOJIb

7. |KuneTnka 1 MEXaHM3M XHUMUYECKOI peakuuu cobeceloBaHue,
6 TECTOBBIN
KOHTPOJIb
8. [PacTBOpHI cobeceoBaHue,
6 TECTOBBIN
KOHTPOJIb
9. DIIEKTPOXHUMHUYECKUE CBOMCTBA PACTBOPOB cobece0BaHuKE,
4 TECTOBBIN
KOHTPOJIb




8. OEHOYHBIE CPEACTBA JJIAA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTHU "

MMPOMEXYTOYHOM ATTECTAIIUA

Bonpocwut ona cobecedosanusn

Tema: «OcHOBHBIE KJIACChl HEOPTAHNYECKUX COETUHEHUIN»

10.

11.

12.

13.

14.

15.

16.

17.

Kakue OuHapHbIE COSAMHEHUS HA3BIBAIOT OKCUAAMU? YKaKUTE BO3MOXKHBIC CITIOCOOBI MX
MOy YCHUSI.

Ha uem ocHOBaHa kiaccuukanys OKCHIOB Ha: a) HecosieoOpasyrolre u coneodpa-
3yromue; 0) KUCTOTHBIC, OCHOBHBIC U MPOSIBIISIONINE KHCIOTHO-OCHOBHYIO
JBOMCTBEHHOCTH? Kakue peakiny XxapakTepHbl JUIsl OKCHIOB KaXI0W U3 3TUX TPy ?
[IpuBenuTe MpUMEPHI OKCHUIOB, KOTOPBIE MPU B3aUMOACHCTBUU C BOAOW 00pa3yIoT /IBE
kucioThl. Kak B3aumoneitctByoT ¢ pactBopom Ca(OH), okcunbl N2Os, NoOs u NO,?

B yem nposiBisieTcs KUCIOTHAs MPUPO/IA TEX OKCUAOB, KOTOPBIE € BOJIOI HEMTOCPECT-
BEHHO HE B3aUMOJIECHCTBYIOT?

HazoBuTe 0CHOBHBIE OKCH/IBI, HETIOCPEICTBEHHO B3aUMO/ICHCTBYIOMIKE ¢ BoI0M. Ha-
MUIINTE YPAaBHEHUSI COOTBETCTBYIOIINX PEAKIIUH.

Kakwue mo xapakrepy oKCHIIbI 00pa3yl0T HEMETAIIBl U METAJUIBI B PA3HBIX CTEMEHSIX
okucyienus? [okaxure 310 Ha mpuMepe okcuaoB xpoma CrO, Cr,0;, CrOs.

VY Kakoro u3 JByX OKCHJIOB OCHOBHBIE CBOMCTBA BbIpaxkeHbl cuiibHee: FeO unu Fe,Os;
SnO winu SnO,; ZnO nimm CdO; SnO unu PO; BbO unu CaO; As,O; mim Bi,05?

B kakux ciayyasx qBa OKCHJIa MOTYT B3aUMOJICHCTBOBATH IPYT C JPYTOM U KaKue co-
€MHEHUs TIPH 3TOM 00pazyroTcs?

Kakue okcupl ¥ Ha KaKOM OCHOBaHHH MOTYT OBITh OTHECEHBI TAKXKE U K KJIACCY CONeit?
[IpuBenuTe COOTBETCTBYIOLINE IPUMEPHI.

dopmynamMu KaKuX COJIeH MOXKET ObITh (hOpPMaTbHO BBIPAXKEH COCTAB TAKUX MUHEPAJIOB,
KaK IIMUHENN, TayCMaHuT, MarHeTuT? K kakoMy Kimaccy ciiefyeT OTHECTH 3TH
COETUHEHMSI?

Kax nonyuuts okcuast CuO, CO,, SO,, P,Os, Fe,O3;, MgO 13 npocThIX U CI0KHBIX
BELIECTB?

[TomydnTe 1O 1BA OKCHJIA U3 PA3IMYHBIX UCXOIHBIX BEHIECTB: a) KUCIIOT, 0) OCHOBaHUH,
B) coJeil.

Kaxoit okcug MOKHO TOTy4YHUTh U3 KaXK0M KUCHO0THI cienytomero psga: HCIO,,
H2M004, HzCFzO7?

Kak nonyuuts okcuj MHKa U3: a) MeTaia, 0) MmuHepanoB ranmes ZnCOs U IUHKOBOH
oOMaHku ZnS?

Uepes kakoil MpOMEKYTOUHBIN TPOIYKT, JIETKO pa3jiaratoliuics Ipy HarpeBaHUH,
MO>KHO MOJYYUTh OKCUJ MeTajuia u3 ero conu? [lokaxkure 3T0 Ha npumepax:
FeCl;—Fe,0;; A1(CH3COO);—A1,05; CuSO4s—CuO; MnBr,—MnO. Kak MoxHO a5
OJTHOTO U TOTO K€ 3JIEMEHTA U3 OJJTHOTO OKCHJA MOIYYUTh IPYTOM.

Kakue conu HazbIBaroT rusipokcocosssMu? Kak ux MOXKHO MOIY4YHUTh, €CJIA UCXOAHBIM
BEIIECTBOM SIBIISIETCS TUAPOKCU MK colib, Harpumep Mn(OH), u Fe,(S0,);?
Hamumure rpadudeckue hopmyisr: ruapokcodopomuaa mapranma (11);
THJIPOKCOKapOOHATa MarHus; THAPOKCOHUTpPATA ATFOMUHUS; TpUrHIpokcodochaTa
KaJbIus.



18.

19.

20.

21.

22.

23.

24.

Tema:

10.

B 4yeM rujpokcoconu NposBISIOT CXOJCTBO: C OCHOBAaHUAMH, ¢ cosisiMu? TTokaxure 310
YpaBHEHHUSIMUA COOTBETCTBYIOIINX PEAKIINH.

[IpuBeuTe MPUMEPHI FITEMEHTOB, KOTOPbIE BMECTO THAPOKCOCOIEH 00pa3yIOT OKCOCOIIH.
3a cuer vero 310 npoucxoaut? Hamummure rpadpudeckne GopMyIisl: Xiaopuaa
okcocypbMbI(1ID); cynbdara okcoTuTana; XJopuaa THOKCOypaHa.

[TpuBeauTe MpUMEp KUCIOT, OCHOBAHUHN U COJIEH, U3 KOTOPBIX HENIB3S MOIYYUTh THIPO- U
THJIPOKCOCOJIH.

Kak MOKHO OCYIIIECTBHUTH CIIEIYIONINE MEPEXOIBI B IIPSIMOM U OOpATHOM HAIPaBIICHHH:
KHCJI0Ta —THIPOCOJIb —CPEAHSSI COJIb —TUAPOKCOCOJIb — TUAPOKCUAA OKCUL?
Hanummre ypaBHeHus peakiiyii, KOTOpbIE MOCIEA0BATEIbHO IPOTEKAIOT MPH MOCTE-
neHHoM no0aBneHuu: a) NaOH k pactBopy ruapocyibdara nuHKa; 6) KUCIOTHI K
pacTBOpy aJrOMUHATA KaJUs.

Kaknmu nByms crioco6amu MOYKHO TIOJTYYUTh: a) CYJIb(QUI MEIH U3 METAIUTHYECKON
Meau; 0) XJOpUA aTIOMUHHUS U3 METAJUTMYECKOTO aIFOMUHUSA?

Hanummre ypaBHeHus: peakiiyii, Mpyu MOMOIIY KOTOPBIX EPEUNCICHHbIE HIKE COMTU
MoryT ObITh TiepeBeneHsl B cpeanue: (CuOH),SO,, Ca(HCOs),, [Al(OH),].SOs,
CI'z(OH)4SO4.

«Ctpoenue atoma. [leproauyeckuii 3aK0OH ¥ EPHOANYECKASI CUCTEMA XUMUYECKUX
semeHTOB /[.. MeHaeneeBa

Yo Ha3bpIBAOT MPUHIUIIOM HEONPEAEIEHHOCTU U COOTHOIIEHUEM HEONPEAEIEHHOCTH?
[TpuMeHnMo 1 TOHATHE TPACKTOPHUH IBIKEHHS K MUKpodacTuiiam? Yem 3To omnpeje-
JSETCSl U KaKOE MOHSTHE €r0 3aMEHSET?

3 . HeomnpeneneHHOCTh NOJI0KEHUS AJIEKTPOHA paBHa:

a) 10"° m; 6) 1 cm. Kakoit Oyaer mpu 5TOM HEONPEAEIEHHOCTh B UMITYJIbCE U
ckopoctu?

HeonpeeaeHHOCTh B CKOPOCTH 2JIEKTpoHa pasHa 10° cm/c. HaliinTe cOOTBETCTBYIOIILY IO
HEOIPEAEIEHHOCTD B MI0JIO)KEHNUH AJIEKTPOHA.

[TorpenrHocTs B onpeeeH!  MOM0XKEeHH dJIeKTpoHa paBHa: a) 0,5 cm; 6) 0,05 awm.
Kakoii OyneT npu 3TOM MOTPEIHOCT B ONpeeNeHH: cKkopocTu? J{ist Broporo cirydast
cpaBHUTE AV, BBIDA)KEHHYIO B KM/C, CO CKOPOCTBIO JABMKEHUS JIEKTPOHA IO MEPBOit
opoute bopa.

CkopocTh ABMXKEHHUS AJIEKTPOHA 110 MepBoii 00poBckoit opoute paBHa 2187 km/c. Ecnu
MOTPEIIHOCTD B OIIPEICIIEHUN CKOPOCTH paBHA | KM/C, TO Kakoi OyAeT IpH 3TOM
MOTPEIIHOCTh B ONpPEeeIeHNH KoopAHAThI? CpaBHUTE €€ CO 3HaYeHHEM paJunyca
OpOUTBHI.

CBeT umeeT IBONCTBEHHYIO MPUPOAY, IOITOMY dHEPrus (POTOHA MOXKET OBITH BhIpaXKeHa
nByms ypapHeHusiMu: E=hv u E=mc’. HaiinuTe 0TCI01a B3aUMOCBSI3b MEXKY JITUHON
BOJIHBI, CKOPOCTBIO CBeTa U Maccolt ¢poroHa. [lonyunre ypaBuenue ae bpoiins, 3ameHUB
(dhoToH mo0o0i Mukpouactuiei. [louemy KOpITyCKyIIsIpHO-BOJTHOBOM JTyaTl3M CBOHWCTBEH
TOJILKO MUKPOUYaCTHIIaM?

Kakoe skcnieprMeHTanbHOe MOATBEPKICHHE HAIIUIA TUIOTEe3a /e bpoiist 0 BOTHOBBIX
CBOMCTBAaxX MUKpPOYACTHIL?

Yemy paBHa J1eOpoiiieBcKas JJIMHA BOJHBI DJIEKTPOHA, JIBHIKYIIETOCS CO CKOPOCTHIO: )
6-10° m/c; 6) 2187 xm/c?
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Tema:

Yemy paBHa Macca (poToHa kpacHOro cera (X=648 um)? CpaBHUTE ee ¢ MacCcoi
snektpona (9,11-10% r).

Yemy paBeH umimyibce (GoToHa 1ist cBeTa ¢ A=485 HMm?

Dueprus porona pasna 5 107" k. Haliqure uiuHy BOJHBI 3TOTO M3TydeHus. Yemy
PaBHBI IJIMHA BOJHBI, Macca U UMITYJIbC JJ1st GOTOHA C dHeprue 6,7 s3B?

Ecnu atom renus umeet suepruto 0,04 3B (3HEeprus TenaoBoro JBUKEHUS IPU KOM-
HATHOU TemIepaType), TO Kakoil Oy/eT COOTBETCTBEHHO JeOpoiiieBCKas JUIMHA BOJIHbI?
Uto Ha3pIBalOT 3HEprueid nonn3annn? Kakas BeIuynHa UMEET C HEW OJUMHAKOBOE Y-
cJI0BO€ 3HaueHue? B Kakux eAMHNULIAaX OHU U3MEPSIIOTCS?

YeMy paBHO YHCIIO BCEX BO3MOXKHBIX MOHU3ALMOHHBIX IOTCHIIMAJIOB JIJIs JAHHOTO aTroMa
U 4TO SIBJISIETCS MIPUUMHON yBenuueHus ux 3HaueHui B pany: [;<,<ls...?

Kak 3aBuCUT BeIMYMHA MOHU3ALMOHHOTO IOTEHIIMAJIa OT 3HAYEHUS JJIs JJIEKTPOHA
IJIaBHOTO KBAaHTOBOTO YHCJIA U YEM 3Ta 3aBUCUMOCThH 00yCIIOBJIeHA?

Kax MOXHO 10 9KCIIEPUMEHTAIILHO HAalJICHHBIM HOHU3ALIMOHHBIM [TOTEHLIMAIAM YC-
TaHOBUTh HAJIMYHE B ATOME IEKTPOHHBIX CJIOEB U YUCIIO 2JIEKTPOHOB, KOTOPHIE OHU
conepxkat? Ilokaxure 3T0, MOJIB3YsICh 3HAUCHUAMH 3TUX BEeIMUYMH i 6epruus: [,=9,3;
,=18,2; 1;=153,7 u ,==217 3B.

Kak nomKHBl OTaMYaThCs JPYT OT APYyra HOHU3ALUOHHBIE TOTEHIMAJIbl aTOMOB: a)
HATpHS U XJI0pa, 0) Kaus ¥ KPUNTOHA, B) Oepriius u Oapus?

Uto Ha3bIBaIOT CPOJICTBOM aTOMa K AJIEKTPOHY? [l KaKuX 3JIEMEHTOB 3Ta BEIMYMHA
uMeeT HauOoJIbIlee MONI0KUTEIbHOE 3HAUeHUE U JUI KaKUX OTpULaTeIbHOE 3HaUCHHE?
Kakue sxcriepuMeHTaNbHbIE JaHHBIE YKA3bIBAlOT HA HEBO3MOXHOCTD CYILIECTBOBAHMS
MHOT'03apsIIHBIX ITPOCTHIX HOHOB?

Kakoi#1 BBIBOI MOXKHO clieJaTh O CBOMCTBAX 3JIEMEHTA 110 3HAYCHUIO JJI1 HErO UOHU-
3allMOHHOIO MOTEHLIMANA U CPOJCTBA K DJIEKTPOHY?

UTto Ha3bIBAOT aOCOTIOTHON U OTHOCUTEIBHOM 3JIeKTpoOTpHUIlaTeIbHOCThIO? Kak 1o
3HAYEHUIO 3TOM BEIMYMHBI MOKHO, CYAUTh O HAIIPaBJICHUN CMEIIEHUS IEKTPOHHON
IUIOTHOCTHU IIPU 00pa30BaHUU CBSI3EN?

Yo HA3BIBAIOT CTETIEHBIO OKUCICHHS JIEMEHTa U YeMy paBHA MX 00IIas CyMMa B
MOJIEKYJI€ U HOHE?

IIpu BBICOKMX MM HU3KUX 3HAUEHUSAX CTEIIEHb OKUCIIEHUS JIEMEHTA MOXKET ObITh paBHA
3apsay ero cB0OOOJIHOTO MPOCTOro HoHa?

«XHMHYECKAasA CBA3bY»

Memoo eéanenmnvix cxem.

1.

MoskeT 51 JJIuHA CBSI3U OBITh PABHOW CyMME PaInyCOB JBYX aTOMOB, KOTOPBIE €€ 00-
pasytot? [lokaxxkute u 00bSICHUTE Ha puMepe MosieKyJbl H,, 3Has, uro 1/H/=0,0531M, a
d/H- H/=0,074um.

Boeruucnure snepruto o -cBsi3u C-C, ecnu ctangapTHas Temiota oopazoBanus C-H u3
ra3000pa3HbBIX yIiepoaa u Bojopoaa paBHa -2815 kJx/Moinb, a aaeprus o-csizu C-H
paBHa - 411,3 x/[x/mMonb.
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1.

12.

14.

15.

16.

Oueprus auccormanuu HJ paBaa 298,4 x/x/mMonb. MoxkHo nu paznoxuts HI Ha a7e-
MEHTBI IPH 00JTy4eHnH yibTpadroneToBbiM cBeToM A =2-107"" m? Kakyro sHepruro
HaJI0 3aTPAaTHTh, YTOOBI pa3iokuTsh 5-107° r HI?

[Touemy MakcuManbHas KOBAJIEHTHOCTb (hocopa MOKET OBbITh paBHOM IISITH, a y a30Ta
TaKO€ COCTOSIHUE OTCYTCTBYET?

B pamkax teopun BC 00bsicCHUTE, TOYEMY y OOJIBITMHCTBA P-2JIEMEHTOB C IEpEMEHHOMN
BJIEHTHOCTBIO €€ 3HAUYCHUS pa3InyaroTcs Ha 27

21.]'[5[ KaKHX 3JICMCHTOB, UMCIOIIHNX JJICKTPOHHBLIC KOH(l)I/IpraHI/H/I BHCIIHETO CJIOA aTOMa
3s’p*,4s’ p*, 587 p’, 6s' p’ XxapakTepHbI IepeMEHHas YETHAS ¥ TIEPEMEHHAsT HEUETHAS
BaJICHTHOCTB?

Ha ocHoBaHuuM pa3HOCTH 3JIEKTPOOTPULIATETLHOCTH aTOMOB JIEMEHTOB YKAKUTE, KAK
H3MEHSETCS CTEIIeHh HOHHOCTH cBs3u B coequHennsx HF, HCI, HBr, HJ?

PaccuuTaiite 3¢ppexkTuBHBIE 3apsiibl aTOMOB BOJOPOAA U XJIOPa, 00pa3yIoIIUX KOBa-
JIEHTHYIO MOJIAPHYIO CBSI3b, ECIU Wyen MONIEKyYIb HC1 pasen 3,4:107° KM, a aimua
cBs3u H- C1 pasna 1,27107% m.

Kak  MOXHO OOBACHHUTE, YTO AMMHAK U TPU(TOPU]L a30Ta, MMEIOIINE OJUHAKOBYIO TIH-
paMuIanbHy0 (GOpMy M COAEpIKAIKME aTOMBI SIIEMEHTOB C IIPUMEPHO OJUHAKOBBIM
pasIMYUEM B 3JIEKTPOOTPHLATENLHOCTH, CYHIECTBEHHO PA3IMYAIOTCS 10 BEJUYMHE
IUMONBHBIX MOMeHTOB: | (NH3) = 0,49 « 10 Ki-m, W(NF3)=0,07-10% Ki- m?

Kak cornacoBaTb Malylo IOJAPHOCTB cBsizH B Motekyse CO (11 = 3,33 10! Kum) co
3HaunTeabHbIM paznuureM B 90 C u O D0(C)=2,5; 30(0) = 3,5.

Jmmna csizu H-F paBna 0,092 uwm, a monsipHocts coctaBisieT 45%. Haitnure pw/H-F/.
Y CTaHOBUTH MPOCTPAHCTBEHHYIO CTPYKTYPY CIACAYIOUINX MOJIEKYI:

COS, COCL, CF4, SiFs™;
NH;, NOy, PH?, PO/
H.S, SCI, SF4, SO,F»;
CL,0, CIO;" CIO; 7, JOg™.

. [TokaxxuTe BIUsHUE HETOACIEHHBIX AIeKTpoHHBIX map /HII/ na popmy monekyn BrFs,

SF4, JCls", JFs. Ilpenckaxkure /aKBaTOpralibHOE WIIH aKcHaiabHOe/ pacmonoxkenue HII.
Memoo monekynapHnuvix opoumaneil.

Kak Ha ocHoBe Teopun MO onpenenstoT KpaTHOCTb CBSI3U MEXKIY JBYyMs aTOMaMu?
IIpuBenure npumepsl.

Kax Teopus MO 00bsicHSET HEBO3MOKHOCTh 00pazoBanms MoJiekya He,, Be,, Ne..

Kax Teopus MO o0bsicHsieT: a)auamaraeTu3M Mosekys No, F,; 6) mapamarnetusm B, u
02.
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28.

CocraButs 3Hepretudeckyto quarpammy MO gactuir NO™, NO u NO™ u cpaBHHUTH UX
KpaTHOCTh U Ec,?

CocraButb 3HepreTrdeckyro auarpammy MO u AO monekynsl LiH Kakue opOurtanu B
HEW SIBIIAIOTCS CBA3BIBAIOIMMU, @ KAKHUE HECBSA3BIBAIOLIUMU 7

VY kaxoit mosiekysbl N, v CO 605bIIIe SHEPT s TUCCOIUAITNN?

OO0bscHUTE, TOYEMY OTPBIB OHOIO JIEKTPOHA OT MOIeKyJbl CO MpUBOAUT K Ociab-
JICHUIO CBSI3U , @ OT MOJIEKYJbl NO™ K €€ ypOYHEeHHIO ?

Honnasn censeo.

Temneparypa mnaBnenus CaC1,=780°C, CdCl,=560°Q paauyc Ca pasen 0,104 am, Cd—
0,09 aM. OOBSACHUTH pa3IUUUe TEMIIEPATYp MJIaBJICHUS.

[Tpu nepexone ot CsF k CsJ remneparypa 1riaBjieHus: KpUCTAJUIOB YMEHbBIIIAETCS.
OOBscHUTH HAOIIO1aeMBbIN XO/1 U3MEHEHHUS TEMIIEPATYPBI IIABICHHUS.

OOBSACHUTH HEYCTOMUMBOCTH ruApokcuaoB Meau (1) u cepedpa (I).

OOBSACHUTH C MO3ULMIA MTPEICTABICHUN O MOJSPU3ALUN HOHOB MEHBIIYIO YCTOMYMUBOCTh
AuCl; B cpaBaenuu ¢ AuCl.

K,COs mnasures npu 890°C 6e3 paznoxenus, Ag,COs paznaraercs yxe npu 220°C.
OOBsACHUTB YKa3aHHOE pa3Inyue.

BaCl, B BoaHBIX pacTBOpax Iuccoruupyer noiaHoctoio, a HgCl, moutn He nucco-
nuupyet. OOBSICHUTE 3TO pa3inyue B CBOMCTBAX COJICH.

UTo Ha3BIBAIOT MOTIOTHUTEIHHBIM MOJIIPU3ANUOHHBIM 3P dekToM? OOBICHUTH, KaK €ro
Hannuue B coequuenusx Hg™" nenaer okcun HgO Menee ycToHuuBbIM, Y4eM okcua ZnO,
HECMOTps Ha OOJIBLINM pagnyCc MOHA PTYTH.

Kakoe coenunenune repmudecku 6onee ycroitunso: a) PbCO; u CaCOs, 6) HgCLy u
PbCL, B) FeCls u NiCl;, r) Zn(OH), u Ca(OH),, 1) MgCOs u SrCOs.

Meostcmonekynaproe e3aumooeiicmeue.

29.

30.

31.

32.

Uem 00BsICHACTCS pa3HOCTh TeMIiepaTyp kuneHus azota (-195,8°C), kucnopona (-
183°C) u ¢propa (-187,9°C)? [loueMy HAMHOTO OTIMYAETCS OT HUX TEMIIEpATypa
kuneHus xjaopa (-34°C)?

YeM 00BACHUTH Pa3HYIO SHEPTUIO BOJAOPOIHBIX CBSI3EH.

Kak 1 noueMy u3smeHseMCsl arperaTHOE COCTOSIHUE MPOCTHIX BEIIECTB MPU KOMHATHOMN
Temrneparype B pany ¢prop-iioa. Kakoe arperaTHoe cOCTOsSHHE JOIDKEH UMETh acTaT?

Yem 00BACHUTH, UTO TEMIIEPATypa MIABJICHUS BOABI 3HAUUTEIHHO BHIIIE TEMIIEPATY PhI
miaBiaeHust GpropoBogopona (-83°C), XOTs TUTIOJIBHBIA MOMEHT MOJICKYJIbI BOJIbI
(0,61-10% Ku-m) menbine, ueM mMosekyssl HF (0,636:10% Kir-m).



Tema: «CTpoeHuHe M CBOIICTBA KOMILIEKCHBIX COeUHEHM D)

1)
2)
3)

10.

11.

12.

13.

14.

Kakue COCOAMHCHHA MOXHO OTHECTHU K KOMILJICKCHBIM?

[Tonb3ysch MONOKEHUAMH KOOPAMHALIMOHHON Teopun BepHepa naiTe onpeneneHus
CJICIYIOIIMM TTOHSATHSM: a) KOMILIEKCO0Opa3oBaTelib, 0) JIMTaHbl, B) KOOPIHMHAIIMOHHOE
YHCII0 KOMITIEKCO00pa30BaTelis, T) BHYTPEHHSISI M BHEIIHSS chepa KOMITIEKCA.

Kak ompenensiroTes 3apsii KOMIDICKCHOTO HOHA M CTETICHb OKHCIICHUS
KOMILIEKCOOOpa3oBaTes?

Kakas cBs3b MCXKAY CTPOCHHUEM aTOMOB 3JICMCHTOB U UX CIIOCOOHOCTBIO K
KOMHHGKCOO6pa3OBaHI/IIO? HpI/IBe)II/ITC MMPUMCEPbI TUITUIHBIX KOMHHCKCOO6pa30BaTeHeﬁ.

HpI/IBeZ[I/ITe IPpUMCEPLI TUIIMYHBIX JIMTAHIOB. Kakue JIMra”Hbl Ha3bIBarOTCA
MOHOJCHTAaTHBIMH N KaKHC HOJ'II/II[GHTaTHBIMI/I?

Kakoe BiusiHEE JJOJDKHO OKa3bIBaTh Ha 3HAYCHUE KOOPIUHAIIMOHHOTO YKCIIa YBEITMYCHUE
paauyca u 3apsja; a) KoMIiiekcooopaszoBatens, 0) iuranaoB? Kakum cOOTHOIICHHEM
JBYX CHJI, ICUCTBYIOIIUX MEXY IICHTPAJIHHBIM aTOMOM M JIMTaHIaMHU U MEXy CAMHMU
JUTaHIaMU, OTIpEICISIeTCs KOOPINHAIIMOHHOE YUCIIO?

[IpuBenuTe mpuMepsl KOMITJIEKCHBIX COCTUHEHUN:

C KOMIUIEKCHBIM aHUOHOM,

C KOMIUIEKCHBIM KaTHOHOM,
SIBJISIFOILIMXCSL HEAJIEKTPOJIUTAMM.
JlaliTe UM Ha3BaHUE.

JlaiiTe onpeenenye v NpUBeIUTE MPUMEPHI OCHOBHBIX TUIIOB KOMITJIEKCHBIX
COE€IUHEHUH.

VYkaxuTe OCHOBHbIE BUbl H30MEPUU KOMIUIEKCHBIX coenHeHui. [IpuBeauTe npumepsl.

Kak ¢ nmo3unuit Mmetoia BaJIeHTHBIX CBsi3el OOBSCHUTH 00Opa30BaHUE CBA3EH MEXKIY
KOMILIEKcooOpa3oBaTeseM u nuragaaMu? Kakue opOuTany LeHTpaabHOTO aToMa MOTYT
OJTHOBPEMEHHO y4acTBOBaTh B 00pa3oBaHuu cBs3ei? Uem 3To onpenensercs?

Kakyro reomerpuueckyto KOH(DUTYpAIHIO UMEET KOMITJICKCHBINM MOH MPH 3HAYCHUU
KOOPJAMHAIIMOHHOTO YUCJIa KOMIUIEKCooOpa3oBarens 2, 4, 67 Ykaxure
COOTBETCTBYIOIIHME TUIBI THOPUAN3ALUN OpOUTATICH.

Kakne KoMIIJIeKCHbIE COeTMHEHNS Ha3bIBAIOTCSl BHEITHEOPOUTAIEHBIMU U
BHYTPHOPOUTAIBHBIMU? UeM 00BSICHACTCS UX pa3InyHask IPOYHOCTh?

[To xaKuM PKCHIEPUMEHTANTBHBIM JaHHBIM HaXOJISAT YHCIIO HECTIAPEHHBIX AJIEKTPOHOB B
komiuiekcax? [IpuBenure npumepsl.

Kakne koMIieKchl Ha3hIBalOT BEICOKOCITHHOBBIMHI M HU3KOCITHHOBBIMU? Y KaKUTE
mapaMeETphl, KOTOPBIC ABJIAIOTCA JJIA HUX 06HII/IMI/I " pa3JIMYHBIMU.
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Tema:

Kakas Teopust monyuniia Ha3BaHUE TEOPHH KPUCTAILTUYECKOTO mosist? YeM oTnuvaercs
oHa ot MeToma BC?

Yto Takoe OHCPIHUA paCICIUICHUA KPUCTAINIMUCCKUM IT10JIEM, OT YC€ro OHA 3aBUCHUT?
Kakue (paKTOpBI OMPCACIIAIOT IMOJIOKCHUC JIMTaHAa B CIICKTPOXUMHUYCCKOM pSIIIY?

Kax TKII 00bsicHsIeT 3aKOHOMEPHOCTH U3MEHEHHSI YCTOWYMBOCTH KOMIUIEKCHBIX
coeTUHEHUN?

Ucxons u3 TKII, 00BSCHUTH OKpacKy KOMIUIEKCHBIX COCTUHEHUH.
UYro sBIIAETCSA KOJIMYECTBEHHON XapaKTEPUCTUKON YCTOMYMBOCTH KOMIUIEKCHBIX
HUOHOB?

KakoBo cooTHomeHne Mex 1y o0I1eil KOHCTaHTOW HECTOMKOCTH U KOHCTAHTaMH,
XapaKTEPHU3YIOITUMHU OT/ICTBHBIC CTAIUH MPOIIECCa JUCCOIUAIINA KOMIUIEKCHOTO MOHA?

Kaxkoe BiusiHuEe 0Ka3pIBa€T KOMIUIEKCOOOPA30BaTENh Ha CBS3H B KOOPAMHUPOBAHHBIX
okoJ10 Hero Mosiekysax H,O u NH;?

HpI/IBeI[I/ITC OPUMCEPHI, ITOKA3BIBAIOIIUC BIMAHNUC KOOPANHALINNA HA OKUCIUTCIIBHO-
BOCCTaHOBHUTEIbHBIC CBOMCTBA KOMHHGKCOO6pa3OBaTCJI$I.

CocTtaBbTe KOOpaAUHAIIMOHHBIE popmyIbl cnenyromux coeaunennii: 2NH,Cl-PtCl,
K2C204 'CLlCzO4, KCIAUC13, 2C3(CN)2 'FG(CN)z, (NH4)4F€(SO4)2

Bonansriit pactBop nepBoro uzomepa cocraBa Pt(SO4)(OH)2-4NH; umeer pH =7,a2 0,1 M
pactBop BTOporo uzomepa - pH = 13,3 ipu 25°C. Tlo pe3ynbpTaTam ompiTa COCTaBbTE
KOpJIMHAIMOHHBIC ()OPMYJIIBI 000X U30MEPOB.

«Hagana xuMu4ecKkoit TEPMOANHAMUKHW»

Ha kakyto BenmnuuHy OTIM4YaeTCss U3MEHEHUE SHTAIBIIUU OT U3MEHEHHUsI BHYTPEHHEH
sHeprum cucreMel? B kakux ciayuasx AH=AU u Qv=0Qp?

3aBUCHUT JIM U3MEHEHHE SHTAJIBIINU CUCTEMBI OT TEMIIEPATyphl?

Kakue cucrembl Ha3bIBalOT KOHJICHCUPOBaHHBIMU? [loueMy /Ui HUX OOBIYHO OIyCKAIOT
OrpaHUYMBAIOLINE YCIOBUA V=const U p=const?

Kakolii 3aK0H sIBIISIeTCSI OCHOBHBIM 3aKOHOM TepMoxuMuu? Jlaite ero popMyIupoBKy.
[Tepeuncnure ciencTBus, BHITEKAIOMIME U3 3aKkoHa ['ecca. Jl1d KakuxX onpeeseHnii OHU
HCIOJIBb3YIOTCSL B TEPMOXMMHUUYECKUX pacyeTax?

Cornacno npuniuny beptino (1867) xumudeckue peakiuu caMOpOU3BOJIBHO TTPOTe-
KalOT B CTOPOHY BbIIEJICHUSI TEIJIOTHI, T.€. B CTOPOHY YMEHBILIEHUS SHTAJIbINU. SBisieTcs
JIM 3TO MPaBUJIO OOLIUM HIIM OTPAaHUYEHHBIM?

Kakoii QpyHKIHEH COCTOSIHUS XapaKTepU3yeTcsl TeHACHIIUS CHCTEMBI K JIOCTHKESHUIO TaK
Ha3bIBAEMOT'0 BEPOSATHOI'O COCTOSIHUS, KOTOPOMY COOTBETCTBYET MAaKCHUMaJIbHAS
0€ecropsiIOUHOCTb pacIpeIeIeHNs YacThll?

B u3osmpoBaHHO# cUCTEME BCEe CaMONPOU3BOJIBHBIE MTPOLIECCHI TPOTEKAIOT B CTOPOHY
yBenuueHus oecropsnka. Kak usmensiercst nmpu 3Tom 3HTponus?
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Tema:

Kak n3MeHsiercs SHTPOIUS CUCTEMBI 3a CUET MPSIMOIM M 00paTHON peakluii MpU CUHTE3e
ammuaxa?

Kak u3meHseTcst 3HTpONUs CUCTEMBI C IOBBIILIEHUEM TEMIIEPATYpPhl, B PEAKIUIX CUHTE3a
U Pa3JIoKEHUS BELECTB?

Kak Bimsier Ha SHTPOMNHUIO CUCTEMBI 00pa30BaHue ra3000pa3HbIX MPOTYKTOB?

Kak u3smeHsieTcst 3HTpOInus: CUCTEMbI IPU UCHIAPEHUH, KOH/ICHCAI[UH, YBEIMUEHUU
naBieHus, (ha3oBBIX iepexoaax?

[ToueMy npu myIaBIEHUH BEILIECTBA TEMIIEpaTypa OCTAETCs OCTOSTHHON HECMOTPS Ha TO,
YTO B 3TO BpPEMsI TEIIOTA K CUCTEME MOABOIUTCS?

Kaxumu ogHOBpeMEHHO JeiCTBYIOIUME (aKTOpaMu OTpEAEseTCs] HapaBiIeHHOCTh
XUMHUYECKOTO Tporecca?

Kakyto TeHIeHITNI0 CHCTEMBI BRIPAKAET: a) SHTAIBIUIHHBIA (aKkTop, 0) SHTPOTHITHBINA
¢dakrop? Kakast pyHKIMS COCTOSHUS CUCTEMBI JA€T KOJIMUECTBEHHYIO XapaKTEPUCTUKY
OJTHOBPEMEHHOTO BIUSHHUSA TOTO U Apyroro ¢akropa? Kakum ypaBHEHHEM 3TO
BbIpaXkaetcsi?

Yro HazpiBaroT 3Heprueit I'mo60ca? Kakum oOpa3oM uzmeHeHue 31oit Bennuussl (AQ)
yKa3bIBaeT Ha TEPMOJMHAMHUYECKYIO BO3MOXKHOCTh MJIM HEBO3MOKHOCTD
CaMOIIPOU3BOJILHOIO NpoTekaHus npouecca? Kakoe 3nauenne AG onpenenser
PaBHOBECHOE COCTOSTHHE CUCTEMBI?

ITpu kakom cootHomennu AH u TAS: a) cucrema HaxoauTCs B paBHOBECHH, 0) XU-
MUYECKHI MpoIlecc HAMPaBIIeH B CTOPOHY IK30TEPMUUECKON WITH SHIOTEPMHUECKON
peakuuu?

YeM 00bsICHSACTCSI BO3MOKHOCTh HJJOTEPMUUECKUX PEAKIMi U IOYeMy OHa BO3PACTAET C
YBEJIMUEHUEM TEMIIEpPaTypbl?

OHTANBIUUHBIM WIH SHTPOITUMHBIM (PAKTOPOM ONpeAeseTCs HalpaBlIeHue XUMHUECKUX
peaxkuuii Ipyu OUYeHb HU3KUX TemrepaTypax?

IToueMy npu HU3KUX TEMIIEpATypax U B KOHIAEHCUPOBAHHBIX CUCTEMAX BO3MOKHOCTb
MIPOTEKaHUs PEAKIHi onpeensierca B OCHOBHOM TojibKo 3HakoM AH? Cornacyercs nu
3TO ¢ npuHuunoM beptio?

Bo3MO0kHO 11 caMOnpoU3BOJIbHOE MPOTEKAHHUE MPSMON peaKyu, €I P MOJIO0KHU-
tenpbHOM 3HadeHnH AS: a) AH>0, 6) |AH|>|TAS|?

CranpaptHas Temnora oopazoBanust NH; u PH; paBaa coorBercTBeHHO —46,2 11 +5,0
k/[x/mMoms. Kakoit creayet cienath BBIBOJ U3 3TUX JTAHHBIX 00 OTHOCHTEIHHOW yCTONYH-
BocTH MoJiekysn NH; u PH3?

[Ipu cxxuranuu rpagura odpasopaics okcua yriaepoaa (IV) maccoii 8,86 r. Beruuciure
terioty oopazoBanus CO, u3 anemenToB. TernoBoit adpdext peakuun AH= -79,2 kJIx.
CrannmaptHas Terora oopazoanus MgO (k) u CO, (T) cooTBeTCcTBEHHO paBHa — 601,8
u —393,5 xJIx/monb. Ternota paznoxxenus MgCOs; va MgO u CO, AH=+100,7
kJ>x/Monb. icnionb3ys 9TH JaHHBIE, HaWaUTE TEIUoTy oopa3zoBanus MgCO; u3
AJIEMEHTOB.

«KHHeTHKA U MeXaHM3M XUMHYECKHX pealcum‘/i»

Peakuus nnet no ypasuenuto 4NH; +50,=4NO+6H,0. Kak usmeHuTcst ckopocTts pe-
aKIIMM, €CJIU YBEJIIMYUTH JaBjeHue B 2 paza?
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Peakunsa mexny Bemectsamu A u B Beipaxaercsa ypaBHeHneM 2A+B=2C. HavyanbHas
KOHIIEHTpaIus BemecTBa A pasHa 0,3 Moub/1, a BemectBa B — 0,5 monb/n. KoncranTta
ckopocTu peakiu pasHa 0,8 1°/Mons’Mun'. Paccunraiite Ha4aIbHYI CKOPOCTh MPSAMOM
peaKkuu U CKOPOCTh MO0 UCTEYEHUH HEKOTOPOTO0 BPEMEHH, KOT/1a KOHLEHTpaLus
BemiecTBa A ymenbiaercs Ha 0,1 Mosib.

Pasnoxxenne N,O Ha NOBEPXHOCTH 30J10Ta IIPU BBICOKUX TEMIIEpaTypax MPOTEKAET IO
ypaBaennio: 2N,O=2N,+0, KoHcTanTa cKOpOCTH JaHHOM peakiuy pasua 5-10
n/moneMmuH nipu 1173 K. Hawansnas kornentpanus N,O 3,2 monb/n. Onpenenure
CKOpPOCTb pEaKLUU IPH 33JaHHONW TEMIEPAType B HAYaJIbHbI MOMEHT U B TOT MOMEHT,
koraa pasnoxurcs 25 % N,O.

Peakuus uaet o ypaBuenuto 2NO+0,=2NO,. HauanbHble KOHIIEHTpAIlUHA pearv-
pyromux BemectB 0bu1H (MoIib/1): C(NO)=0,8; C(O,) =0,6. Kak u3mMeHHUTCS CKOPOCTH
peaKIuu, ecIu KOHIIEHTPAIMIO KUCIOpoAa YBeIHuuTh 10 0,9 MOb/I1, 2 KOHLIEHTPALIUIO
oKcuzaa a3ora 10 1,2 Moan/in?

JlokaxxuTe, 4TO peakiusi B3aUMOACUCTBUS MyPaBbHHOTO allbJIErH/1a U MePOKCUIA BO-
J0poJia ¢ 00pa3oBaHUEM MYpPaBbUHOM KUCIOTHI U BOJIBI SBIISIETCS peaKIMel BTOPOTO
MOpsI/IKa, €CJIA Yepe3 2 4 Noclie Havyana peakius 3asepiuniack Ha 50 %, a uepes 2 u 40
MUH KOHIICHTpaIUs MypaBbUHOM KucIoThI ctana 0,285 monb/n. Mcxoanbie
koHnentpanuu HCOH u H,O, ogunakoBsl 1 paBHbI 0,50 MOJIB/JI.

PaccunraiiTe KOHCTaHTY CKOPOCTHU PEAKIMH IIEPBOTO MOPsAKA, YUUTHIBAs, UTO 3a 25 MUH
peakmus mpoxoauT Ha 25 %, T. €. mpopearnpoBayia 4eTBepTasi YaCTh BEIIECTB.

KoHcTaHnTa CKOPOCTH peakiMu nepBoro mopsaka passa 2,5-107 ¢!, Kakoe konuuecTtso
OCTaHeTCsl HelpopearuposasiuM uepe3 10 1 nocne Havana peakuun? HauvanbHas
KOHIIEHTpalus paBHa | MOJb/II.

CKOJbKO BpeMEHU HEOOXOMMO I TPOXOXkAeHUs Ha 60 % peakiuu BTOPOro Mopsaka,
€CJIM TP TOM ke TeMriepaType 3a 20 MuH peakius mporekaeT Ha 30%? HauanbHbie
KOHIIEHTPAIIUU UCXO/IHBIX BEUIECTB OJJUHAKOBBI U PABHBI 2 MOJIb/TI.

KoHcTanTa ckopoctu HeKOoTOpo# peakuuu mpu 273 u 298 K paBHa COOTBETCTBEHHO
1,17 u 6,56 n/monp-MuH. Haiinure TemmepaTypHbIil KO3GOUIIMEHT CKOPOCTH PEAKITUH.

Bo ckonpko pa3 yBeIu4HTCSI CKOPOCTh pacTBOpeHus xenesa B 5 %-noit HC1 mipu mo-
BBIIIICHUW TeMIIepaTypsl Ha 32°, eciii TeMIepaTypHbIi K03 GHUIIMEHT CKOPOCTH
pacTBopeHus paBeH 2,87

ITpu 393 K peakmus 3akaHunBaeTcs 3a 18 MuH. Uepes CKOJIBKO BPEMEHM 3Ta pEaKLIUs

3akoHuuTCs 1pu 453 K, eciu TemmniepaTypHbiil K03((GUIIMEHT CKOPOCTH PEAKIMH PaBEeH
3?

Omnpenenure TeMIepaTypHbIi K0O3()(GUIIMEHT CKOPOCTH PEaKIMH, €CIIU MPH MOHUKEHUH
TeMIlepaTypsbl, Ha 45° peakuus 3aMeIIIach B 25 pas.
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Tema:

KoHcTaHThl ckOpocTH peakiuu nepBoro nopsaka npu 288 u 325 K cooTBETCTBEHHO
paBubl 2:107 1 0,38 ¢'. KakoBbl TeMIiepaTypHbIi KO3(Q(GUIUEHT CKOPOCTH 3TOM PEAKIUH
1 KOHCTAaHTa CKOPOCTH 3TOM peakuuu npu temnepatype 303 K?

[Ipu HEKOTOPOM TemMmepaType KOHCTaHTa PAaBHOBECHUSI TEPMUUECKOM AUCCOLUALINN
N,O4=2NO, K=0,26. PaBHoBecHas konuentpauus NO, paBHa 0,28 monb/1. Beraucnure
PaBHOBECHYIO U NIEpBOHAYANIbHYI0 KOHIIEeHTpauuu N,O4. Kakas maccoBast 1ot B % 3TOr0
BEILIECTBA NMPOJAUCCOLUUPOBAIA K MOMEHTY YCTaHOBJICHUS! paBHOBECHUs?

ITpu cunTese ¢pocrena umeer mecto paBHoBecue peakiuu Cl,+CO=COCl,. Onpenenute
HCXOJIHbI€ KOHILIEHTPALMK XJIOpA M OKCHUJIA YIJIEPOAa, €CJIM PaBHOBECHBIE KOHLIEHTPAIUU
paBusbl (Mons/n): C(Cly) = 2,5; C(CO)=1,8; C(COCI)=3,2.

Xummueckoe paBHoBecue peakunn COCl,=CO+Cl, ycTaHOBUIIOCH P KOHIIEHTPALIUSIX
pearupytromux BemiecTB (Moib/n): C(COCIL,)=10; C(CO)=2; C(Cl,)=4. B paBHOBECHYIO
cHCTEMY JOOABHIIHN XJIOpP B KOJTUYECTBE 4 MOJIb/1. ONpenennTe HOBbIE paBHOBECHBIC
KOHIICHTPAIlUU PEarupyromiux BEIECTB MOCIe CMEIICHUS PABHOBECHSI.

PaBHoBecHBIC KOHICHTpAUN BEIICCTB, YHACTBYIOIIHNX B pCaKIINN

CH3COOH+C,HsOH=CH3COOC,Hs+H,0 pasns (Monb/n): C(kucnotsr) = 0,02;
C(cmmpra) = 0,32; C(adupa) = 0,08; C(Boas1)=0,08. Kakumu craam paBHOBECHBIS
KOHIICHTPAIIMH TTOCJIC CMEIICHUSI PABHOBECHS BCIICCTBHE YBEIUUCHHUS KOHIICHTPAIIUN
C,HsOH B 4 pa3za?

«PacTBOpBI»

Kaxkue BemecTBa Ha3bIBatOT AMEKTpOIUTaMU? YeM OTIIMYAIOTCS UX BOJHBIE pAaCTBOPHI OT
pPacTBOPOB HEAJIEKTPOIUTOB?

Urto Ha3bpIBalOT M30TOHHUECKUM KodhduninenToMm i? KakoB ero ¢puznueckuit CMbICT U
METO/IbI SKCIIEPUMEHTANBLHOTO onpeieneHns? OT Kakux GakTOpOB 3aBUCAT 3HAYCHHUS 17
Kakumu ycnoBusiMu onpeaensieTcsi BO3MOXHOCTb 3JIEKTPOJIMTHUECKON TUCCOIUALlUN
BemecTBa? Kakas BenmunHa XapakTepu3yeT HOHU3HPYIONIYIO CIOCOOHOCTh
pactBopurena? [lokaxxure MeXaHU3M pacmaia YaCTUL PACTBOPEHHOT'O BEILIECTBA HA
HOHBI.

Byner nu oguHakoBO# AyieKTpUUecKasi IPOBOJUMOCTh BOJAHBIX U CIUPTOBBIX PACTBOPOB
OJTHOTO M TOTO K€ BEIIEeCTBA P OAHON U TOH ke KOoHIeHTparuu? OObsICHUTE.

Kakue BenmnuuHbI ABISIIOTCS KOJTUYECTBEHHOM XapaKTepUCTUKON MpoIiecca 3JIEKTPOIIH-
TAYecKou auccormanuu? Jlaiire ux onpeneneHus. Kakyro u3 HUX ¥ OYeMy Ha3bIBAIOT
MOCTOSIHHOW BEJIMYUHON?

Ha kakue rpynimbl yCJIOBHO JIETIST 3JIEKTPOIHUTHI 1O BETMYUHE CTETICHU UX JUCCOIMAITIHN?
[IpuBenuTe mpuMepsI MPEACTABUTENEH dTUX TPYIIIL.

Kax 1 mouemy BiusieT Ha CTENEHB JUCCOIMAIINH CJIA00TO AJICKTPOJIUTA BBEJICHHE B €TI0
pacTBOp OJHOMMEHHOTO MOHA U pa30aBiieHne pacTBopa?

[Touemy KOHCTaHTa IEKTPOJUTUUECKON JTUCCOIMAIINY SBIIsIETCS OoJiee ya00HOM Xa-
PaKTEPUCTUKON AJIEKTPOJIUTA IO CPABHEHHUIO CO CTETICHBIO TUCCOIHAIUH ?
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Tema:

Kak BimsieT Ha pacTBOPUMOCTH BEILIECTBA BBEJICHHE B €r0 HACBILICHHBIH PacTBOp OJ1-
HOMMEHHOTO MOoHa?

B kakux ciy4asix IpOUCXOAUT PAaCTBOPEHHUE OCAIKOB C 00pa30BaHHEM KOMILIEKCHBIX
COETMHEHUI?

Brimazier v ocaiok mpu CIMBaHUK HACKIIEHHBIX pacTBOpoB: SrCl, u CaSO,; CaCl, n
SrSO4?

B kakoii mociegoBaTenbHOCTH TOJDKHBI BBIMAIATh OCAIKH, €CIH K pacTBOpam, Co-
nepxamum uoneL: 1) Ca®*, Ba®", Sr*" u 2) CI, I, Br’, nocrenenno npubasisTh: K
nepBomy pactBop Na,SO4, a ko BTopomy pactBop AgNO;?

Kaxkas u3 nByx coseii 6osbiie pacTBopuMa 1 Bo ckoibko pa3: CaSO, unu BaSO., BaCO;
wi SrCQO;, Pbl, wimm PbCL?

Octanercs a1 npo3payHbiM GuibTpaT u3-noj ocaaka PbCl,, ecnu k HeMy 1006aBUTH
pacTBOp UOAUIA KAJIHS?

B naceimennom pactsope Pbl, koHnenTpanus noaua moHos pasHa 1,3-107 mons/m.
Haiinure koHIeHTpanuio noHoB Pb*" B 5TOM pacTtBope.

B naceimenHom pactBope Mgs(POs), o0bemom 10 11 comepkutcest coiib Maccoii 3 .
Brruncnute ee pacTBOPUMOCTD U HAMUTE MOJISIPHBIE KOHLIEHTPALUK KaXKJI0TO HOHA B
3TOM pacTBOpE.

Uem onpenensercs CTENeHb CMEUICHHs] pABHOBECHS IUCCOIMAIIMY BOABI TIPU PACTBO-
PEHUH B HEH COJH, CTIOCOOHOM K TUAPONIN3Y?

Bcerna nu HeWTpanbHOCTh pacTBOpA COJM YKa3bIBa€T HA OTCYTCTBUE THIpOIU3a?
OObscHure.

Jlnist pacTBOpOB Kakux coiyielt pH nMeeT Takoe ke 3HaueHue, Kak 11 Bojbl? [lokaxute
sto Ha mpuMepe NaCl u CH;COONH,.

Kakue u3 coneii He moBepraroTcst TUAPOIN3Y, U €CIIU MOABEPratoTcs, TO M0 KaKOMY
TUITY: KZSO4, Nazse, BaS, RbNO3, ZnCh, KzSO3, KC103, HCOOK, NaClO4, KBrO?
Jnst xakoii conmu pH pactBopa Oyzaer umers 6ounbiiee 3Hauenue: NaNO; nim NaNO,,
CH;COOK mim CH;COONH,, KCIO unu KCI105?

JlaiiTe CpaBHUTEIBHYIO XapaKTEPUCTUKY CyNb(ATOB, CYIb(PUTOB U CYIHPHUIOB IIe-
JIOYHBIX METAJUIOB 110 MX CIIOCOOHOCTHU K THIPOIIU3Y.

Kakue 1Be paBHOBECHBIE CUCTEMBI B PACTBOPAX KHCIIBIX COJICH ONPEAEISIOT sl HUX
3HaueHue pH? Uto sBasercss mpuanHoi menounou cpeanl aist pactBopoB NaHCOs u
kucioi i pactBopoB NaHSOs?

JIns Kakux cosiedl TUAPOIU3 NPOXOAUT CTyNeHAMHU? Uem onpenenseTcss uxX 4ucio U Kak
M3MEHSETCS MHTEHCUBHOCTD THIPOJIH3a OT MEPBOM CTYIEHHU K TOCIETHEN?

[Touemy manuHOBas okpacka ¢eHondTarerHa B pacTBOpe aleraTa HaTpUsi CTAHOBUTCS
0oJiee HHTEHCUBHOI NP HarPEBaHUU PACTBOPA M CHOBA OJICTHEET MPH €ro OXJIKICHUN?
OOBbsacHUTE NPUYNHY U3MEHEHUS CTETNIeHH THAPOJIN3a COJIel MpU HarpeBaHUU UX pac-
TBOPOB, OCHOBBIBASICh Ha 3aBUCMOCTH JAUCCOLMALINY BOJABI OT TEMIEPATYyPHI.

Urto Ha3bIBAIOT KOHCTAHTOU ruaponu3a Ke. 3aBUCUT 1K 3Ta BETUYMHA OT: MIPUPOJBI COJIH,
KOHIIEHTpAIlMU pacTBOpa, TemrepaTypsl? Uem onpezensercs 60iblliee Wik MEHbIIIee
3HavyeHue Ke s pa3ianyHbIX coiei?

«OKHCINTENbHO-BOCCTAHOBUTEIbHBIE P€aAKIUH U IJTCEKTPOXHMHUYECCKHUE IIPOUECCHD)>
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IToxakure yCIOBHOCTb TEPMUHOB «IIPUHUMAET» U «OTHAET» DIEKTPOHBI IIPU ONpee-
neHnn GYHKIUH OKUCIUTENS U BOcCTaHOBUTENS. [louemMy Takasi yCIIOBHOCTh BO3MOKHA?

YTo Ha3BIBAIOT COprDKCHHOfI OKHCIIMTEIILHO-BOCCTAHOBUTEIILHOM napoﬁ M CKOJIBKO UX
AOJIDKHO Y4aCTBOBATh B OKHUCIIMTEIIbHO-BOCCTAHOBUTEILHOM peaKI_[I/II/I? UIeMy
COOTBCTCTBYCT KaxJas U3 HUX?

UT0 HA3BIBAIOT OKUCIUTEIIBHO-BOCCTAHOBUTEILHBIMH KO3 durmenTamu? Kakue MeToapl
CYIIECTBYIOT JiJisl uX onpeaeneHus? [lokaxuTe CynHOCTh KaXA0T0 U OOBSICHUTE, B
KaKHX CIIy4asiX U TIOYeMy OJIMH U3 HUX MPEANOYTUTEIbHEE IPYToro.

MeHSIOTCST MIIU OCTAIOTCS HOCTOSIHHBIMU 3apsaa u aTOMHEIN COCTaB HOHOB, YHAaCTBYIOIIUX
B OKHCJIUTEIHHO-BOCCTAHOBUTEIIBHBIX Peaknusax? Bo3MoKHO JIv ITpeBpalieHe mpocToro
HMOHA B OKCOAQHWOH WM 0OpaTHBIN mporecc?

Ecmm KHCJIOTa, B3dATas B I/I36I)ITKG, Y4aCTBYCT B pC€aKlIMU KaK OKHCJIIMTEJIb UK BOCCTa-
HOBHTEJIb, TO COBIIAIACT JIU JUIsI Hee KOA((UIIMEHT B MOJIEKYJISIPHOM ypaBHEHUHU
pPEeaKIHK C OKUCIUTEILHO-BOCCTAHOBUTENIbHBIM? Pa3bepute 3Tu citydau Ha mpuMepax
B3aUMOJICUCTBUS: MEJIU C pa30aBICHHOM a30THOM KHCIIOTOM, COJISTHOM KUCIIOTHI C
ANXPOMATOM KaJIus.

OOBsicHUTE PUYMHY PE3KOTO Pa3INnYHs OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
nByx MetayuioB 1 rpynmsl [IC, Haxoadmuxcs B 5-M nepuoe.

Hanummre ypaBHeHus moilypeakiuii 1 HOHHO-MOJIEKYJISIPHbIE YpaBHEHHSI, KOTOPBIMH
MOTYT OBITh BBIPA)KEHBI MTPOLIECCHI OKUCIICHUS U BOCCTAHOBJICHHS B BOJHBIX PACTBOpax,
UAYLIUX MO CIAEAYIOUUM CXEMaM:

KC10 + KJ + H,SOs—
KBiO;+ HC1 — BiCls+
KC103+ KNO, —KCl1 + ...
KCIO + KJ + H;O— KCI +

IlokxaxxnTe BIUSHIE Cp€Anl Ha MPOTEKAHNUE OKUCIINTCIIBHO-BOCCTAHOBUTEIILHBIX pCaKHI/Iﬁ
Ha IpUMEPE U3MCHCHUSA OKHUCIIUTCIIHPHON €MKOCTH IepMaHraHar - HOHa.

Kakyumu kucinotaMu MOXKHO MOJB30BaThCS JIJISl CO3aHUs CPEIbl IPH MPOBEIECHUN
Red-Ox peakmuii? [Touemy ¢ 3T0# eTbI0 TPUMEHSIOT OOBIYHO Pa30aBICHHYIO CEPHYO
KHCIIOTY?

CriocoOCTByeT 11 KHCIasi Cpefia: a) OKUCICHUIO KATHOHOB /10 OKCOAHUOHOB; 0) OKHUC-
JUTEIHHOMY JEHCTBHUIO OKCOAHHMOHOB?

Dnexkmpoonvle nomenyuanbl U HANPasieHue OKUCAUMENbHO-80CCHAHO8UMETbHBIX
peakuyuil

Kakne oKucImTenbHO-BOCCTAaHOBHUTEIIBHEIC CUCTEMBI Ha3bIBAIOT reTepo- U TOMOI'CH-
HeIMH? UTO ABISETCS HpH‘lHHOfI BO3HHMKHOBCHHA CKa4dKa IIOTCHIHaJIa B CUCTEMAX
IepBOro THIIa? y)IaCTCH JIX SKCIIEPUMEHTAIIBHO ONIPCACINUTDE €T0 a0COJIFOTHOE 3HaA4YCHHC,
OTHOCHUTEILHOE 3HaUYeHHEe?
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YeMm DOMKHBI OTIMYATHCS APYT OT JPyra JBE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC
CUCTEMBI JIJISl TOTO, YTOOBI X MOKHO OBLIIO MCIIOJIB30BATh MPH COCTABJICHUN
rajabBaHUYECKOTO dJIEMEHTA?

Kakyro uapopmanmo cogep uT dIeKTPOXUMUYECKUN PSIJT CTAHIAPTHBIX JIEKTPOTHBIX
MOTEHIUAJIIOB O CPAaBHUTENBHOU aKTUBHOCTH B® 1 O® meramnos? [louemy oH gaet Bo3-
MOKHOCTbH OlIeHUTh DJ[C ranpbBaHMUECKHUX 3JIEMEHTOB, COCTABIEHHBIX U3 JIFOOBIX Map
METaJIOB?

[ToueMy BOJIOPOMHBIH JEKTPOA B Mape C METHBIM MOTY3JIEMEHTOM SIBIISIETCSI aHOJIOM, a B
nape ¢ [UHKOM - KaToJIoM?

N3 getbipex metamioB Ag, Cu, Au u Sn BEIOEpHUTE T€ TTAphl, KOTOPHIE JAIOT HAU-
MeHbIIyI0 1 Hanbounbiryto 3/1C cocTaBIeHHOIO U3 HUX raJIbBAHUUYECKOTO 3JIEMEHTA.

[To xakoii popMyie MOXKHO HANTH SJIEKTPOIHBIN MTOTEHITHAT METaJJIa TPU JIFOOBIX
TEMIIEpaType U KOHLIEHTPALUU PaCTBOPA €r0 COJIH, €CJIN JUIsl HETO U3BECTHO 3HAUYCHHE
¢°? [Ipu kakux ycinoBusx @=¢°?

Kaxue u3meHeHHs KOHLEHTpaluii pacTBOPOB COJIEN Ha JIEKTPOE-OKUCIUTEINE U
AJIEKTPO/1e-BOCCTAHOBUTEIIE IPUBOJAT K YBEIMUEHUIO U yMEHbIIeHU0 DJ[C?

[ToueMy B KauecTBe OKUCIUTENS ucnosb3yercest xpom \VI\ B cocrase nona Cr,0-*, a He B
coctase uona CrO,”, u nouemy okucienue xpoma \MII\ 10 xpoma \VI\ mpoBoautcs B me-
JIOYHOM cpene?

Inexkmponus. Kopposzusa memannos

Kakue 31nexTpoxuMuyecKkrue Ipouecchl IPOTEKAIOT Ha 3JIEKTPOJaX MPH JIEKTPOIIN3E
pacmiaBoB auiekTpoauTos? [IpuBeaure npumepsl.

W3 kakux MpoieccoB ciaraercs 001as peakius JIeKTPOXUMUYECKOTO Pa3loKeHUs
Belecrna’?

Yem oTimyaeTcs OJICKTPOJIN3 BOAHBIX PACTBOPOB 3JICKTPOJIMTOB OT JJICKTPOJIM3a UX
paCHJ'IaBOB? Kakue noHs! u MOJICKYJIbI, HAXOAAMUCCA B BOAHBIX paCTBOPaAX COJIeil MOT yT
BOCCTAaHABJIMBATHCA HAa KaTOAC U OKHUCIIATHCA HA aHOI[e? Hanumure YPaBHCHUA
COOTBCTCTBYIOIIHUX peaKL[HfI.

HpI/I KaKnX yCJIOBHUAX U U3 KaKUX COJ'IGfI, BO3MOJHO, ITOJYYUTH C TIOMOIIBIO JJICKTPOJIN3a
OJHOBPCMCHHO IICJIOYb U KI/ICJ'IOTY?

Jaiite popmynnpoBky 3akoHOB Dapajest 1 uX MaTeMaTHUECKUE BhIpakeHus. YTo Ha-
3bIBarOT ynciioM Papanesa F? Uemy paBHa 3Ta BeTMunHa B KyJIOHAX W aMIlep-dacax’?

Bcerna mu Macca BBIZCTHBIIETOCS HA DJICKTPOJIC BEIIECTBA COOTBETCTBYET KOJIMYCCTBY
MPOIIEAIIETO Yepe3 AMEKTPOIIHT deKTpudecTBa? SIBJsIeTCs JIM 3TO HApPYIICHHUEM 3aKOHOB
®dapanes? Uto Ha3bIBAIOT BBIXOIOM 1O TOKY \BT\?



25. Ilpu snekrponuze pactBopoB AgNOs;, CuSO,, BiCls, Haxonsammxcs B MOCIeA0BaTeIbHO
COCIMHEHHBIX JJICKTPOJIM3EPax, BBIICIUIOCH 5,41 cepebpa. Halimure maccy
BBIJICJIMBIIMXCS [PU ’TOM MEIHU U BUCMYTA.

26. OIMHAKOBO JIM OTHOIIEHNE K KOPPO3UU TEXHUYECKOTO U XMMHUYECKH YUCTOTO MeTasa?
YeM BbI3bIBACTCA KOPPO3Us OOBIYHON cTanu?

27. CoBmajiaet v CpaBHUTENIbHAS OIICHKA CITOCOOHOCTH K KOPPO3HH JKelie3a M aTFOMUHUS 110
3HAYCHUIO UX CTAHJAPTHBIX AICKTPOIHBIX MOTCHIIMAIOB U 110 UX IMOBEICHUIO B KOHTAKTE
¢ BOmOM?

28. Kakne CymecTBYIOT CIIOCOOBI 3aIIUThI METALIOB OT KOppo3uu? KpaTko u3inoxute
CYIIHOCTb Ka)X/IOTO U3 HUX.

Ilpumepnulii Komniekm 3a0aHuil 014 KOHMPOJILHBIX padom

Tema: «OCHOBHBIE NOHATHSA U 3aKOHbI XUMHH. OCHOBHBIE KJIACCHI HEOPraHu4e€CKUuX

COeIMHEHUIN»
BapuanT Nel
1. Onpenenure SKBUBAJIEHTHI SJIEMEHTOB B WX okcuaax: Rb,O, MgO, Cr,0;, SOs.
2. It HekoTOporo meramia coenuusiercs ¢ 8,89r 6poma u ¢ 1,78r cepol. Halinure sxBuBa-

JICHTHBIE Macchl Opoma u Me, 3Hasl, 9TO IKBUBAJICHTHAsI Macca cepbl 16,0r/Mob.

3. Hamnummre ypaBHeHUs peakiyii, COOTBETCTBYIOIINX CIEAYIOIIEH CXEME:
Si0,+C Ca HCl 02 Ca3(PO4)2
Cay(POs), 1200° C1200°C toC t°C B C
¢ D E
4. Hanumure rpadudeckue Gpopmyiibl coenHeHU U naiite ux HazBanus: H,O,, SnOs,

H3PO4, H23203, (CUOH)2C03, NaHzASO4.

5. Kakoit 00beM Kucnoposa cieayer 106aButh k 1m° Bosayxa (21% O,), 4To0sl conepixa-
HHE B HEM KHCJIOPO/Ia MOBBICKIIOCH 110 25%.

6. Omnpenenute GopMyITy OJHOTO U3 KPUCTAJUIOTHIPATOB Cynb(daTa HATPHS, €CIIN eTro Macca
IIPU [IOJIHOM 00€3BOKMBaHUM yYMEHbIINUIACh HA 47%.

7. Hanwummre hopMysibl coseid, COOTBETCTBYIOLINX CIEAYIOIIUM ABOHHBIM okcuaam: Pb,Os;
u Pb;0,. HazoBure ux.

Bapuant Ne2
1. Ornpenenure SKkBUBaJeHTHBIE Macchl coenuHenuit: Fe,Os;, KH,PO,, Cr(OH);, H,S10;.
2. Ornpenenure Maccy cepbl, 00pa3yrolencs Mpy B3auMoIeUCTBUHU CEPOBOIOPO/Ia KOJIUYE-

cTBOM BenecTBa skBuBajieHTa 0,01Mob ¢ u30bITKOM KOHLIEHTpupoBaHHOH HNO;



3. Hanwumure YpaBHCHHUA peaKuHﬁ, COOTBCTCTBYIOIHUX CJ'ICI[YIOH_ICI\/’I CXEMCE:
FCQ(SO4)3 —> X] —> FCC12 —> X2 —> FC304 <—X3 —> FCQ(SO4)3

4. CocraBbTe QpopMyItbl (AMIUpPHUUECKHIE TpadhUIECKHe) BCEX BO3MOXKHBIX COJIei 00pa3o-
BaHHBIX THJIPOKCUIOM MarHHs U XPOMOBOM KUCIIOTOM. JlaliTe Ha3BaHUs COJISIM.

5. K 50mi cmecu B 2-x okcuaax yriepoja gooasmin 100min kuciaoposa u mogoxriu. B
pe3yibTaTe peakiuu oot 00beM razoB ymenbimwics Ha 10%. Bece 00bemMbl ra30B U3MEPSITHCH
MIPY OJIMHAKOBBIX YCIOBUAX. OnpenenuTe 00beMHBIN COCTaB MCXOIHBIN CMECH.

6. [Ipu TepmuueckoM pasznoxenun okcuaa maprasua (1V), Bzaroro maccoit 0,435, Bolze-
JIUJICS. KUCTIOpoJ M oOpa3oBascs Apyroi okcu Mapranna maccoit 0,382r. Kakosa ¢popmyna
3TOro okcuzaa?

7. YTo Ha3BIBAIOT DKBUBAJICHTOM BeH_[eCTBa? HpI/I KaKOM YCJIOBUH 3KBHUBAJICHT HICHTUYCH
CaMOM YacTHIIE BCIJ.[GCTB&?

Tema: «Ctpoenue atoma. [leproauveckuii 3aK0H M ePUOAMYECKASI CUCTEMA XUMHU-
yeckux 3jeMeHToB /I.A. MeHneeeBa

Bapuant Nel
1. Uro Ha3bpIBalOT NPUHIUIIOM HEONPEAEIEHHOCTH U COOTHOLLIEHUEM HEONPEEIEHHOCTH.
2. Jst crkonbkux AO cymma n+1=8? EcTbh 51 Takrie OpOUTAIIN y 3JIEMEHTOB MTEPUOIUYECKOM

cucTteMbl? ATOMBI, KAaKUX 3JIEMEHTOB UMEIOT HauOoJbIlee 3HaUeHUE CyMMBbI n+1?
3. Hanummre snekrponno-rpapuueckue popmyinst: Cr, Cl+°, Te?, Tb.

4. Hanwmmmire smekTpoHHbIe GOPMYITHI etle HeOTKPBITHIX 31eMeHTOB Nel08, Nel13 u yka-
KHUTE, KAKOE MECTO OHM 3alMyT B IIEPUONYECKON CHCTEME.

5. CKOpOCTb JBMKEHUS 3JIEKTPOHA 110 TIEpBOi OOpOBCKOit opouTe paBHa 2187 km/c. Ecin
MOTPEIIHOCTD B OTIPEJICIEHUN CKOPOCTH paBHaA | KM/c, TO Kakoi OyZeT Ipu 3TOM MOTPELIHOCTh B
ompeaeraeHu: KoopauHaTsl? CpaBHUTE €€ CO 3HAaU€HHEM Pajinyca OpOUTHL.

6. [TosicCHUTE IPUYMHY Pa3INyKs B BEIMYMHAX MOHHBIX PAINYCOB JUIS H303JIEKTPOHHBIX
nonoB; 1,33(F); 1,36(0%); 0,98(Na"); 0,74(Mg>); 0,57(Al*)

7. O0bsicHUTE 0000 HU3KYIO YCTOMYMBOCTh COETUHEHHH P-2JIEMEHTOB 6-1IEpHO/ia B BbIC-
meit C.O.

Bapuant Ne2
1. [TpuMeHNMO JI TIOHATHE TPAEKTOPHH JBMXKEHUS K MUKpouyacTuiam? Yem 3To onpezens-

€TCS U KaKoe IIOHATHUE €ro 3aMCHSICT?

2. Vkaxute 3HaUeHNE KBAHTOBBIX YHUCEN JJIs BHEIIHUX 3JIEKTPOHOB B aTOMaXx 3JIEMEHTOB C
nopsiAkoBeiM HOMepoMm 11, 14, 20, 23, 33.

3. Hanwmmure snekrponHo-rpadudeckue Gopmynsr: Pd, Zr'?, S2.



4. Ha ocHOBaHUM y4eHUs O CTPOGHUH aTOMa OOBSICHUTE, TOYEMY SHEPreTUYECKHH S-
MOTypOBEHB BKJIIOYACT OJHY OpOUTaJb, P-TIOypPOBEHB - TpH, d-MOyPOBEHB - NISTH U f-
IIOAYPOBEHD - CEMb. Y KAXUTE Max YUCIJIO JIEKTPOHOB HA 3TUX MOLYPOBHSIX.

5. YeMy paBHa 1e€0pOMIeBCKas JUIMHA BOJIHBI DJIEKTPOHA, IBIKYLIErOC CO CKOPOCTBIO: a)
6-10° m/c; 6) 2187 xm/c?

6. DHeprusi HOHU3AUH TIPH TTOCIIEA0BATSILHOM OTPHIBE 3JICKTPOHA OT aTOMOB Mg cocTaB-
nsiet: Ei=733, E,=1447 u E;=7718 xJl>/mMonb. UeM 00BSICHUTH pe3koe BozpacTanue E;?

7. Kakyro cTpykTypy n0JKeH UMeTh BOCbMOM nepruoj? [10BTOpSET JI OH MOJTHOCTHIO
ceapMoit mepuon?

Tema: «XuMnueckasi CBA3b»
BapuanT Nel

I. Yem 00BbsACHUTH HEBO3MOXKHOCTh 00pa3zoBanusi 100% HMOHHOI CBSI3U U YEMY MTPUMEPHO
paBHA JI0JISI KOBAJICHTHOCTH B Han00JIe€ MOHHBIX OMHAPHBIX COCTMHCHHSIX ?

2. YcTaHoBUTE MPOCTPAHCTBEHHYIO CTPYKTYPY CIAEAYIOIIUX MOJIEKYJ U HOHOB, ONTPEICIUB
OpOMTAIN LEHTPATLHOTO aToMa ¥ uxX Tin ruopuansanun: NF;, NO,', PHs, PO,

3. Kak 1oymKHBI MEHSATHCSI 3HAYCHIE MOMEHTOB TUTONEH Mosekyl B psny: a) CIF-BrF-IF; 0)
NH3-PH3-ASH3?

4. [Monsipr3yeMoCTh Kakoro u3 noHoB ooubmie: F umu Br, S* win Te*, CI wuu I'? O0bsc-
HUTE MPUYHHY.

5. T, g NaF=997°C, MgF,=1398°C, AlF:=1040°C, SiF,=-90°C, PFs=-94°C, SFs=-56°C.
OO0bsacHUT HaOMI0JaeMY10 3aBUCUMOCTh. O0BbsACcHUTH pe3koe paznuune Tmi. AlF; u SiF4 cuuTas,
YTO MOJIAPHOCTH CBA3M paBHOMepHO yMmeHbIaercst oT NaF k SFe.

6. YeM 00bICHUATH 3HAUUTENBHO Oosiee BoicOokHe TTul. M TK. BOABI U IUIABUKOBOU KUCIOTHI
10 CPAaBHEHUIO C TEMU, KOTOPBIEC TOJIKHBI COOTBETCTBOBATh UX MOJISIPHBIM Maccam?

7. DNEeKTpUUECKU MOMEHT JUIois MoJeKybl HoS paBen

0,31-10*Ki'm, a H,Se-0,08-0*Ki-m. Onpenennte, Kak OTHOCATCS JUIMHBI TUIOJIEH 00enx
MOJIEKYJL.

Bapuant Ne2

1. [Touemy npu HATMYUU OHOM CBSI3M MEXKJly aTOMaMHU OHA MOXKET OBITh TOJBKO O-
cBs3bto? Ilpu kakux ycnoBusix oOpa3yercs m- U O-CBA3U?

2. Ckonbko cBs3elt y aroma cepbl B Mosiekysie SO.Cl,, y yrnepoaa B monekyne COCl,; kak
3TO COIJIACyeTCs C TUIIOM TMOpUAN3aLuu?

3. Kaxkast Mmonekyma moxeT cymectBoBath u nmouemy? ClFs, FCls, Brls, IBrs.



4. Kax uzmensercs nonspusyroliee 1eliCTBUE HOHOB S-3JIEMEHTOB BTOPOM Ipymnmnsl oT Mg k
Ba u nouemy 3T0 NpUBOJIUT K NOBBIIEHUIO TEPMUUECKON YCTONUNBOCTH UX KapOOHATOB B TOM
K€ I0CJIEI0BATEIbHOCTH ?

5. Tk. HF=293K, HCI=188K, HBr=206K, HI=238K. O0bsicHUTEe MPUIHHBI U3MEHEHUS ITOI
BEJIMYMHBI.

6. Kaxkoe coemunenue 6onee tepmudecku ycroiunBo? PbCO; umm CaCOs; PbCly mim
PbBI‘4.
7. Paccuuraiite addexTuBHbIN pagnyc nona Na B kpuctauie NaF, ecnu koHCTaHTa perieT-

ku ero pasHa 2,31:10"° m, paguyc nona F~ pasen 1,33-10"° m.

Tema: «Havana xumuuyeckoid repmoauHaMuKki. KuHeTHKAa M MEXaHU3M XUMHYECKHUX
peakuuin»

Bapuant Nel
1. ﬂHXpOMaT AMMOHM IIPH HAaI'PCBAHUM pasjiara€TcCsd 10 pCaKInum:
(NH4)2CT207(T):N2T(F) + 4H20(F) +CI’203(T) AHP° x P= -503 KI[)K

CKOIIBKO 9HEPTIHUU BBIACIINIIOCH IIPU PA3JIOKCHUN HCKOTOPOI\/'I nopuuu Jjuxpomara aMmmo-
HUs, €CJIM MacCa TBEPAOro 0CTaTKa Ha 10r MeHbIIIE MacChl HCXOAHOIro BEIICCTBA.

2. Onraneiusg oopazoBanus H,O,(T) u3 mpocThix BemecTB paBHa - 136,1 kJ[»x/Mob, 3H-
TaJbIHsl TUCCOLUAIIMU Ta3000pa3HbIX BOJAOPO/A M KHCIOPOAa COOTBETCTBEHHO paBHBI 432, 490
kJ>x/Monb. Beraucnute snepruto csizu O-H B mepokcuie Bogopoaa, MPUHSB SHEPTHIO CBs3U O-
O paBHoii - 138,07 xJ[>k/MOIb.

3. Omnpenenure AH 203 1 AU cuctemsr: 4NH;(T) + 30,(T) = 2N(T) + 6H,O(K)

4. [Tpu Temneparype 100°C ckopoCcTh OTHON peakiivy B 2 pa3a O0JbIIE CKOPOCTH BTOPOH.
TemmnepatypHbIii K03((HUIIMEHT CKOPOCTH MEPBON peaKuy paBeH - 2, BTOpoil - 4. [Ipu kakoi
TEMIIEpaType CKOPOCTH 00EHX PEeaKIHii BHIpaBHUBAIOTCS?

5. Kak n3MenuTcs naBiieHne B cucTeMe nepBoHavainbHo coaepxamieit HBr u O,, ecnu x Mo-
MeHTy HacTyrieHus paBHoBecus: 4HBr(T) + O,(r) = 2H,o(r) + 2Bry(r)  nmpopearupoaiio 10%
HCXOJIHOTO KOJIMYECTBA KUCIIOPOJIa, a paBHOBeCcHbIe KoHIeHTpauuu [HBr]=0,6 mons/m;
[0,]=0,36 moaB/n?

6. Bo ckonbko pa3 CciIeay€eT YBEINIUTh KOHIECHTPAIINIO BEIICCTBA Bz B CUCTEME:
2A2( F) + Bz(F) = 2A2B(F)

UToOb!l IpH yMEHBIIICHUN KOHIICHTPAIIMH BemecTBa A, B 4 pa3a CKOPOCTh MPSMOU peak-
Y HE U3MEHUIIACH?

7. Jlna HekoTopoit peakuun AG°>0. Kakue 13 npuBeIeHHBIX YTBEPKIEHUI NPABUIIbHBI:

a) K >1; 0) k<1; B) B paBHOBECHOI cMecH NpeoOIIaatoT MPOAYKThl PEAKLUy; I') B
PaBHOBECHOH CMECH NPe00IalaloT UCXOTHBIE BEIIecTBa?



Bapuant Ne2

I. [Ipu BoccTanoBnenuu 80T okcuaa kenes3a(3) amoMuHueM Beiaenutes 426,3 k/[x tera.
[Ipu cropanuu 5,4 r MeTaIIMYECKOTo amoMuHus Beaenutcs 167,3 /[ tera. Ha ocHoBanuu
ATHUX JAHHBIX, UCTIONB3YS 3aKOH | ecca, BRIYMCIUTE dHEepreTndeckuii ap ekt npu obpazoBanuu 1
MOJTb OKcH/Ia kene3a(3).

2. AH® 5, MgO(x) 1 CO(T) cooTBeTcTBeHHO paBHa- 601,8 u -393,5 k/[x/mMons. Temnora
pasnoxenuss MgCos va MgO u CO, IH=100,7 x/[x/Monb. Ucrions3ys 3TH JaHHBIC, HARIUTE
TerioTy oopazoBanusi MgCOs; U3 3IeMEHTOB.

4. Brraucnuth TeMmnepaTypHbiil KOAGGUIIMEHT CKOPOCTH PEaKIMH, €CITH KOHCTaHTa CKOPO-
cru ee ipu 100°C cocrasnser 6:107, a mpu 150°C -7,2-1072

5. Jist TOoro uToOB! yBenHMUUTh B 216 1 256 pa3 ckopocTs peakuuu cuate3a NHs, BO CKOJIb-
KO pa3 HaJlo MOBBICUTH B IIEPBOM Cilydae KoHLeHTpauuto H», a Bo BTopom naBienue? Kak
M3MEHUTCS CKOPOCTh pEeakLny IpU yBeIUYeHUH faBieHus B10 pas?

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

Haxonurtcs B paBHOBecHH. YKa3aTh: a) Kak u3MeHHUTCs conepxkanue CO B cucteme npu
MOBBILIEHNH t ¥ IPY HEU3MEHHOM JaBiieHuu? C yBeJIM4YeHUEM JaBJICHUsS [IPU HEU3MEH-
Hol Temnieparype? 0) I3MeHUTCs 71 K p IPH MOBBILIEHUHU OOILEro TaBIECHUS U HEU3-
meHHoi t? [Tpu yBenmuenuu t? Ilpu BBegenuu B cuctemy karanuzaropa? OTBet 000CHO-
BaTh.

7. Xumudeckoe paBHoBecue peaknuu A(r) + B(r) = C(r) + (1)

Y CTaHOBUTH TIPH CIASAYIONINX KOHIEHTparusX: (A) = 6Monb/1, (B) = 2mons/m, (C) =
4monb/1, ([1) = 3moinb/n. B paBHOBecHYI0 cuctemy no0aBmim 4 MoJib/1 BemecTBa B. Bui-
YHUCIUTh HOBBIE PABHOBECHBIC KOHIICHTPAIIUH BEIICCTB.

Tema: «PacTBOpbI»
BapuanT Nel

1. PactBop conmepxut 0,1monp CaCl, u 0,1mons AICI; B 271 pactBopa. KakoBa mossipHast
koHueHntpanus nona Cl B pactBope?

2. pH 1-10° H pactBOpa c1a60ro 0JHOKHCIOTHOIO OCHOBAaHHMS paBeH 9. BeruucianTe KoH-
CTaHTYy JIUCCOIMAIIMYA OCHOBAHUSI.

3. YKka3arb, HEe IPOU3BOAS BBIUUCICHUN, B KAKOM U3 PACTBOPOB [IBYX COJIEH paBHOU KOH-
neHtpauuu pH 6onbiie nin Mensie. OTBET 000CHYHTE UCXO/s U3 3aKOHOMEPHOCTH U3MEHEHHUS
KHCJIOTHO-OCHOBHBIX CBOMCTB 3J1eKTposiuToB: KsSe u K, Te; NasPO4 u Na,HPO.,.

4. Haiigure ctenens ruaponusa cosed u 3HaueHue pH 11 X pacTBOPOB KOHIICHTPAIIUU

0.1momnb/n1: NH4Br, KC10, HCOONa.



5. ITPAg,Cr,07 , ipu 25°C pasro 2:107 . Beimagaet ju ocanok Ag,Cr,O; pyu CMEIUBaHUK
paBHbIX 00BeM0OB 0,051 pactBopoB AgNO; u K,Cr,0;? CteneHsb AUCCOLMAIINY 3TUX
3N1eKTpoauTOB paBHa 90%.

6. Boruuciuts a u (H+) B 0,3M pacrtBope ykcycHoi kucnotsl (K=1,8:107). Kakue 3HaueHus
NPUMYT 3THU BEIMUYHMHBI 11ociie 1o0aBieHus Kk 11 pacrBopa kucnotsl 0,2mose CH;COONa?
Koadduuuent akrusHoctn noHos f{CH;COO") =0,7.

7. CpaBauth pactBopumoctsh PbCl, u Pbl,, Be(OH), u Ca(OH),. OTBeT 000CHYHTE NCXO IS
U3 TOJISIPU3AIMOHHBIX MTPEIICTABICHHH.

Bapuant Ne2

1. PactBop conepxxkur 0,1momb - skBuBasienToB (NH4);:PO4 B 200Mi1 pacTBopa. Kakosa mo-
JsipHasi KoHueHTpanus nonoB NH,™ B pactBope?

2. Boruncnute pH 0,001H pacTBOopa cepHOIl KUCIIOTHI.

3. VYka3atrp, He IPOU3BOJS BBIUHCICHUH, B KAKOM U3 PACTBOPOB JIBYX COJIEH paBHOW KOH-
neHtpauuu pH 6onbiie nin Mensie. OTBET 000CHYHTE NCXO/s U3 3aKOHOMEPHOCTH U3MEHEHHUS
KHCJIOTHO-OCHOBHBIX CBOUCTB 31eKTposiuToB: NaHCO; u Na,ClOs5; NaClos u NaClO.

4. Kakne BeTnUuHBI SBISIOTCS KOJTMYECTBEHHOM XapaKTEPUCTUKOM MTPOIIECCa AIEKTPOIH -
THYecKou auccormanuu? Jaitre ux onpenenenue. Kakyroo u3 HUX ¥ MoYeMy Ha3bIBAIOT
MTOCTOSIHHOW BEJTMYUHON?

5. Haiinure crenens ruaponusa NalO; u NalO B pactBopax konuentpanuu 0,1mons/n. U3
MIOJTyYEHHBIX JAHHBIX C/eJaliTe BBIBOJ O CPABHUTEIBHON CHII€ KUCIIOT, 00pa30BaBIINX 3TU COJIU.

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

6. Brmanaer mu BaSO, npu n1o6aBneHnn pactBopa cepHoi KUcaoTel 00bemom 100m mpu
koHuenTpauuu 0,2momb/11. Kk pactBopy BaCl, Toro xe o6bema, eciiu MOsIsipHast KOHIEHTpaLus
HKBUBAJIEHTA 3TOTr0 pacTBopa paBHa 0,2Moib/11.? Byaer mu 1o6aBneHHOE KOJTMYECTBO CEPHOU
KHCJIOTHI SKBUBAJICHTHBIM UM N30BITOYHBIM?

7. Cxounbko Mok NH4Cl crienryer no6asuts k 11 0,1M pactBopa NH,OH(K=1,8-107) must
TOro, 4To0Bl KOHIIEHTpalus HoHOoB OH™ ctana uncnenHo paBHa Kn? YcnoBHo npumem
f(NH4+):1 .

Tema: «OKHCIUTEIBbHO-BOCCTAHOBUTEIbHbIE PEAKIMU U 3JIEKTPOXUMHUYECKHE MPO-
Hecchbn»

Bapuant Nel

1. 3aKOHYUTH COCTABIICHUE YPAaBHEHUS PEAKLIUHU U 10100paTh K03 HUIIMEHTHI MPOCTEHIITIM
cnocooom: SO>+H3AsO4+H,O0—H3AsOs+...

2. Hamummre ypaBHeHus: peakiuii u mogoopath KO3PPUIMEHTHI 2JIEKTPOHHO-UOHHBIM Me-
toaom: MnSO,+(NH4),S,0s+H,O0—HMnO4+...; H,O,+CaOCl—



3. CocTaBuTh B MOJIEKYJISPHOI popMe ypaBHeHue peakiuu: [Fe(CN)q]*
+H,0,—[Fe(CN)6]*+0,

4. Yemy paBHa MOJISIpHAsl Macca SKBHBAJICHTA TIEpMaHTaHATa KaJlHs KaK OKUCIIUTENS, CCITH
3TO BEUIECTBO B MPOIECCE peaKIuK BOCCTaHABIUBaETCs: a) 10 cynbdara mapranua (II) 6) mo
JIMOKCH]Ia MapraHiia B) 1o Manranara kanus KoMnQO,4?

5. byzaer nu paboTtaTh ranbBaHHUECKUN IEMEHT, COCTOSIIEH U3 BOJAOPOIHBIX SJIEKTPOIOB,
norpy>keHHbIX B 1 1 0,11 pactBopsl KOH npu 25°C, ecnu kaxxyuias cTeneHb IUCCOLHAUN
pactBopoB KOH cootsercTBeHHO paBHbI 77 1 91%7?

6. TanpBannyeckuii DJIEMEHT
(-)2Cr/2Cr’+ | HoSO4 | (Pb) 3H,/6H™ (+)

oOpa3oBaBIIeiics MTPU KOPPO3UU XpOMa, ONasiHHOTO CO CBUHIIOM, JIa€T TOK CHUJION 6A.
Kakas macca xpoma OKHCIUTCSI U CKOJIBKO JTUTPOB BOJIOPOAA BBIACTUTCS 32 55¢C paOboOThI
3TOTO 3IeMeHTa?

7. MenHbIi KyTOHOMETp COEIMHEH MOCIeI0BATENBHO C 3JIEKTPOIU3EPOM, B KOTOPOM HJIET
AEKTPOJIU3 BOIHOTO pacTBopa AgNO; Ha YyroJIbHBIX JIEKTPOAaxX (JaTe MOTHYIO CXEMY
MPOLIECCOB, MPOUCXOAAMIMX IpH AekTponn3e AgNOs). Ha katone B KyJOHOMETpE BbIACIUIOCH
192r menu, a B anekTpoausepe 450r cepedpa. Onpenenure BbIXO IO TOKY B SJIEKTPOJIU3EPE.
Kakoii 06beM 3aiiMeT BBIISIUBIINNACS KUCIOPO/, €CIU 3TOT 00beM n3meputs nipu 10°C u
nasiaenuu 9730311a?

Bapuant Ne2

1. 3aKOHYUTH COCTABIICHUE YPAaBHEHUSI PEAKLIUHU U 10100paTh K03()HUIIMEHTHI MPOCTEHIITIM
cnocoboM: HySO4+KI+KClO;—=KCl+D...

2. Hanwuimre YpPaBHCHUA peaKLlI/Iﬁ u l'[OI[O6paTL KOB(I)(I)I/II_II/IeHTLI SJIEKTPOHHO-UOHHBIM M€~
TOAOM: H2SO4+HZS+KMHO4—)S+...; HNO3+FCSQ—>

3. CocraBuTh B MOJIEKYJISIpHOU opMe ypaBHeHHUE peakiun: NoHs+L,— N+

4. Kakyro maccy amoMuHuS MOKHO OKUCIUTE ¢ moMouipto 0,11 0,250 K,Cr,O7 no peakuuu
AIHK>Cr07+H>S 04— AL(SO4)5+Cra(SO4):+K,SO4+H, O.

5. OJ1C ranpBannveckoit nenu (-)Ag/AgNO; 0,0058  /a=98% | | Ag/x
H/0=85%/AgNO;(+)=0,085B. Onpenenute KOHIIEHTPALUIO YICKTPOIHUTA TIPH MOJIOKHUTEITLHOM
NMEKTPO/IE, eciii KO3 UIIMEHThI aKTUBHOCTH HOHA cepedpa B pactBopax AgNO; mpu
OTPHULIATEIHFHOM U TOJIOKUTEIBHOM A1eKTpojie paBHbl 0,945 u 0,750.

6. [pu pabote rajbBaHUYECKOTO AIEMEHTA
(-) 4A1/4A1 | H,0, O, | (Cr) 120H/6H-0, 30, (+)

00pa30BaBIIErocs MpU KOPPO3UH ATFOMHUHHUSA, KOTOPBIA HAXOAUTCS B KOHTAKTE C XPOMOM,
3a ImuH 20c ero paboTsl Ha XpOMOBOM Katoje BoccTtaHoBuioch 0,034 kucnopoaa.



OHpe,Z[e.HI/ITC, HACKOJIbKO YMCHBIIMWJIACH ITPU 3TOM MacCCa aJIFOMHUHUCBOTO 3JICKTPOAa U
4YCMYy paBHa CuJia TOKa, IMPOTCKIICTO 110 BHCIITHECH OCIH TAJIbBAHUYCCKOI'O 3JICMCHTA.

7. Yepes cepeOpsIHbIi KyJIOHOMETp MPOIyCKaJld TOK B TeueHHe 34. AMIIEpMETp MOKa3bIBal
cwily Toka paBHyto 0,9A. HaliTu % norpemHocTy, 1aBaeMblil aMIIEPMETPOM, €CJIH 33 3TO BpeMs
B KyJIOHOMETpE Ha KaTofe Bbiaenuiaoch 12,32r cepedpa.

Tema: «CTpoeHne v CBOMCTBA KOMILIEKCHBIX CO€IMHEHUIN»
Bapuant Nel

1. HasBatp kommnekcHbie coenunenus: Ba[Cu(C,04).], [Co(NH;),(en)(Cl,)]Cl, [PtCl;]
[AU.C14]

2. Hanwucates ¢popmynsl: a) Terpaitononnaar(l) unaus™); 6) xaopun 6pomMateTpaaMMu-
HakBaxpoma(lll); B) TpraMMUHXJIOPOIUHUTPOKOOAIIBT.

3. MosxHo 11 ocaguTh noHbl Ni*+ u3 pactBopa Ko[Ni(CN)4] o6semom 11 1 C=0,1
Mous/muTp, copepaxamtero 0,2 moas KCN(a=80%), ecnm mo6asuts 10™*Mons cynsduma
ammonwust? [Tpu kakoit MT KOHIIEHTpAIMH CyJTb(UIa aMMOHHSI HAYHET BBINIAIaTh OCAT0K?
(TTP(NiS)=2-10").

4, Ornpenenurte TUTI THOPUIU3AINH B CICTYIONTUX KOMIUIEKCAaX, a TaK K€ N300pa3nuTe ux
reomerpudeckyio popmyiy: [AuCly] ; [PtCls] .Uemy paBHBI ©X MAarHUTHBIE MOMEHTHI?

5. Jist ocakIeHHsT XJIOPUA-MOHOB, COCTABJISIFOIINX BHEIIHIOW c(hepy KOMIUIEKCHOTO CO-
enunenus, u3 100mn 0,02m pactBopa coenunenus CrCls-SH,O notpe6oBanoch 20mi

0,2m pactBopa AgNO:s. [1o pe3ynbTaTtam 3TOro OMbITa COCTaBbTE KOOPAMHAIMOHHYIO (hopMyITy
COEZIMHEHUs U HA30BUTE €rO0.

6. C JUrasjgaMu ¢J1a00ro MiIx CUILHOIO 10 KoMIuiekchl Co 3 SABJIIIOTCA CHUJIbHBIMHA

OKHUCIIUTENAMH, a KOMILIEKCH Co>" MPOSBIIAIOT BOCCTaHOBUTENbHEIE cBolicTBa? Kak 310
o0wsgacuger TKII?

Bapuant Ne2
1. Hazsatpe komruiekcHbie coequHeHus: Nao[Zn(OH),], [Ni(H20)6](NOs),, [Co(En);(NOs)s].

2. Hamnucats popmynsl: a) ammunnenranuanodeppar(Il) marpus; 6) auruapokcorerpa-
xyoporutatuHat (IV) ammonus.

3. K 0,2m NiSO, n0o6asunu paBubiii 00beM 2M NHs, Beruuciuts [Ni]*+, ecimu cuurath uTo B
pacTBOpe 0Opasyercs KOMILIEKCHBIN noH [Ni(NH;)s]*+.

4. B kommzekcax [Co(NO:)s]* u [Ni(CNS)s]* nuranast 061a1ar0T CHILHBIM HOIEM.
CocTtaBbTe dHEpreTHIeCKyto cxemy obpa3oBanus cBszeil (Meroa BC) B 3TUX KOMITIEKCAX H
YKaKUTE MArHUTHBIE CBOMCTBA KOMILIEKCOB.

5. Onpenenure koopauHanuorHoe uucio (x): [Fe"Fx]*?; [Fe"Clx]*2.



6. Kakas snextponnas koudurypaiws, d° win d’, naer 6onbuiee 3nauenue Ecgnn s

OKTasApHUICCKUX BBICOKOCIIMHOBLIX 1 HU3KOCITMHOBBIX KOMILIEKCOB?

1. (maruetut). Kakomy copepxanuio (B %) MarHeTuta 3TO COOTBETCTBYET?

KpI/ITepI/II/I OLICHKH O0TBE€TA CTYACHTA INPHU BbLINIOJTHCHUH KOHTpOJ’ILHOﬁ p360TLI

Ouenka

OTJIMYHO

XOpoIIOo

Y0BJIETBOPUTEIbHO

HEy10BJICTBOPHUTEIbHO

TpeGoBanus Kk 3HAHUAM

NPUBEACHDbI MOJHBIC NMPABUJBHBIC PCIICHUA, OTBETHI I'PAMOTHO
APrymeHTHPOBAaHbI

AONYyLIeHbl He3HaYWTeJbHble MOIPEeIIHOCTH NPH OTBeTaxX Ha
BOIIPOCHI, apryMeHTAnMs ObL1a He MOJIHOMI

B orBeTax Ha HEKOTOPbIEC BONPOCHI AONYIIECHBI IPyOble OLIMOKH,
YacTh BBIBOJOB He APryMEHTHPOBAaHA WJIM apryMEeHTHPOBaHa
HENpaBHJIbHO

OtBersl Ha 50 1 0oJiee % BONPOCOB OIIMOOYHBI, 0OJIBIINHCTBO
BbIBOJIOB He apryMeHTHPOBAaHbI MJIM  ApPryMEHTHPOBAHBbI
HeNpaBHJIbHO

Ilpumepnuie sapuanmel mecmogwvix 3a0anuil

Tema: «OCHOBHBIE KJIaCChl HEOPraHUYECKUX COeIMHEHUID)

Bapuant Nel

1. dopmyna kpucramoruapara cyiabhaTa HaTpHs, Macca KOTOPOTO MPH 00E3BOKUBAHUH
yMeHb1mnachk Ha 47%

1) Nast4 * 2H20 2) Nast4 * 7H20

3) Na2804 * 5H20

4) Na2804 * 6H20

2. KapOonar kanusi pearupyeT B pacTBOpE C BelllecTBaMu Habopa

1) CO,, SO, H;PO,  2) CO, KOH, HC1

3) BaCl,, HNO3,

szSO4 4) KHSO4, NaOH, SO3

3. OIHOBpPEMEHHO HE MOTYT HaXOJIUTCS B PACTBOPE BeleCcTBa Habopa



1)
2)
3)
4)

I)Nast4 u HCl 2) NaOH nu HzSO4
3) NaCl n H2S04 4) NaOH 58 KQSO4
OI[HOBpeMeHHO B paCTBOPC MOT'YT HAXOJAUTCA HOHBI

1) NiZ", K, SO, T 2) Pb*, $*, CH;COO; Ba?*
3)NH,,, PO, Ca®,F  4)Al*, Fe¥, COs>, Br

Y CTaHOBUTH COOTBETCTBHUE MCKAY BCUICCTBOM U CBOMCTBaMH

1: a30THas KUCIOTa  A: B3aMMOJICHCTBHE C COISIMU MEIU C 00pa30BaHUEM OCaJIKa

2: ruapokcua HaTpus b: B3aumozeiicTBre ¢ consiMu 6apusi ¢ 00pa3oBaHUEM OCaKa

3: cosisiHas KUcioTa B: B3auMoieiicTBUE ¢ cepoyi pU HarpeBaHUU

4: cynbdat amroMUHUS I': B3aumoieicTBHE C IIMHKOM C 00pa30oBaHUEM BOJOPOJIa

KonmuecTBo BO3MOXHBIX coseit oopazoBanHbix H3S0, u Al(OH)
1)4 2)1 3) 2 4)3 5)5

Bapuant Ne 2

I'uapua ogHOBaIEHTHOTO MeTailia cojepxut 12,5% Bomopoa o macce.
1) cepebpo  2) HaTpuii 3) nutui 4)3010TO

JIMOKCHU1 yriiepo/ia MOKET pearupoBaTh ¢ BEIIeCTBaMH Habopa

1) CaO, (NH4).CO0; pactBop, HNO; 2) Na,COs pactBop, Mg, C (kokc)
3) KOH, H,SO., pacteop BaCl, 4) CuS04, NH3, NaOH
OAHOBpEMEHHO HE MOT'YT HaXOAMUTCS B pacTBOPE BelllecTBAa Habopa

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

3) Ba(N0s), u KI 4) Ba(NO0s), u H,SO,

Kuciyro conp MOKHO NIOJIy4UTh B BOAHOM CPEZE NPU B3aUMOIECUCTBUU
1) LiOH u HBr 2)CsOH u P,0s

3) Mg(0H), un HCOOH 4) AIOH); u N,Os

OnHOBPEMEHHO B pacTBOPE MOTYT HAXOJUTCS HOHBI

1) Ba¥, Na*, -, CO*

2) Ag", Ca**, Br, NOy
3) Zn* ,NH,", OH", T
4) Cu*, AI’", CI, SO

Y CTaHOBUTH COOTBETCTBHUE MCKAY BCUICCTBOM U CIIOCOOOM €ro pacro3HaHus:

1: yrnekucablii ra3  A: BO3rOpaHu€ TIICIOILEH JTyYHHbI

aMMHaK b: Bo3ropanue ¢ XxapakTepHbIM 3BYKOM

KHUCJIOPO/JT B: nomyTHeHUEe U3BECTKOBOM BOJIBI

BOJIOPO]I [': m3MeHeHne OKpacKy BIAKHON WHIAMKATOPHON OyMaXkKKu

Y CTaHOBUTH COOTBETCTBHUE MCKAY BCUICCTBOM U CBOMCTBaMHM:



8.

1) a30THaA KHUCJIOTa A: B3aHMMOJEHUCTBHUE C COJISIMH MEIH C 06pa3013aH1/IeM

ocajJgka

2) rugpokcun Hatpusi  b: B3aumojeiicTBue ¢ cossiMu Oapus ¢ 00pa3oBaHHEM

ocasika
3) consHas kuciota  B: B3aumMopeicTBHE ¢ c€poll IpU HAarpeBaHUU

4) cynbdat amomunusa [': B3ammoielicTBHE ¢ IMHKOM ¢ 00pa3oBaHUEM BOJOpPOAA

B pesynbraTe cieayomux npeBpameHui

5i02+C 5i02+C Ca Ca HCl

Ca3 (PO4)2 X1 Xz

HCl 02 02 Ca3(P04)2 Ca3(P04)2
X3 X4 Xs
o0pasyeTcs KOHEeUHBIH MPOIYKT Xs

1) Ca(HPO,), 2) CaHPO, 3) CaHPO4*2H,0 4) Ca,P,0;,
Tema: «Crpoenne aroma. Ilepuogumyecknmii 3aKOH M TNEPHOAMYECKAsT CHCTeMa
xumuuyeckux 3jeMeHToB [I.A. MenaeneeBa»
BapuanT Ne 1
1. H30351€KTpOHHBIE ATOMBI U HOHBI
1) Fe**, Co®* 2) Co, Ni*" 3)Fe*, Fe’*  4) Co*, Mn
2. DJeKTpoHHasl eMKOCTh f -oaypOBHS
)14 2)6 3)18 4)10
3. DHeprus cpojCTBa K IEKTPOHY B IEPUOE
1) He u3meHsieTcst  2) yMEHbIIaeTcs
3) yBenuuuBaeTcsi  4) OCTarOTCS IOCTOSIHHOM
4. Pa3pemieHHbI HAOOp KBAaHTOBBIX YHCEII AJICKTPOHA
HDn=3,1=0,m=12)n=2,1=1,m=0
3I)n=3,1=2, m=-1 4H)n=3,1=2,m=3
5. HawmmeHbplnii paanyc UMeeT HOH
1)Cs 2)Ba**3) Te*4) T
6. Mogens aToMa, coznanHas J.Pesepdopaom Ha3bIBaeTCs
7. Uucno ypoBHEM y aTOMa ONpeaeseTcs KBAaHTOBBIM YHCIIOM
8. DOHeprus oTpbIBa 3JIEKTPOHA OT aTOMa Ha3bIBAETCS dHEPIrUeit




9. Ecnu snexTpoH aenaet BbIOOp Mexay 4d v 5 s aTOMHOM OpOUTANIBIO, TO aTOM COAEPIKUT
-3JIEKTPOHOB
10. YcTaHOBUTH COOTBETCTBHE MEXK/IY DJIEKTPOHHBIMH KOH(PUTYpAITUSIMU U XUMUYECKIMHU
JacTUIIAMHU
1: 1s22s2p®3s*3p'  A:Na"
2: 1s22s2p3s*3p®  B: N
3: 1s%2s%2p° B: S*
4: 1s2s2p* I: Al
11. Pacrioniokuth B MPaBUIBHOM MOCJIEIOBATEIBHOCTH 3aNIOJIHEHUS SHEPTETUYECKUX
MOJypOBHEN B aTOMax
A:5s b:4d B:3d I:5p Hd:6s E:4p
Bapuant Ne 2
1. M30351€KTpOHHBIE ATOMBI U HOHBI
1) Fe*', Co®* 2) Co,Ni** 3)Fe*,Fe’* 4)Co*", Mn
2. Hab6op kBaHTOBBIX unicen n = 3,1 =1, s =+1/2 umeer
1)Si 2)Al 3)Cl 4)S 5P
3. OnnHaKoBOE KOJUYECTBO 3JIEKTPOHOB Y HOHOB
1) Ba®™, Mg*, Cd* 2)Ba’+, I, Te* 3)Hg*,I,Sn 4)T, Cd*, Sn*
4. DexTpoHHAasl eMKOCTh g -TIOIYPOBHS
e 2)14 3)10 4)18
5. DHeprus MOHU3AIMHU B TPYIIIIE
1) He u3mMeHsieTcst  2) yBEJIMUYUBACTCS
3) ymeHbIIaeTcs 4) ocTaroTcs MOCTOSTHHOM
6. AtomHBIe opOHUTaNU Aa0T cymMmmy n+1=9
1)6f,7d, 8p 2) 5f, 7p, 8 3)4f,5d, 6p 4)4d, 5p, 6s
7. Ywucno HecnapeHHBIX TEKTPOHOB B aTOME XpOMa B HEBO30YK/IEHHOM COCTOSHUU
8. DOmueprus nonmzaruu atoma Ca (3B): [, =6,113; 1, =11,871; I =51, 21. Tpetbs HEprus
MOHM3AIMH PE3KO BO3pAacTaeT U3-3a OTPhIBA 3JIEKTPOHA
9. 9.Ywucno opbutaneit y atoma OnpeaeisieTcst KBAHTOBBIM YHCIIOM
10. YcTaHOBUTH COOTBETCTBHE MEXKAY DJIEKTPOHHBIMHU KOH(PHUTYpALIUSIMU U XUMUYECKUMU

JacTunamMu



1) 1s*2s*2p°3s*3p®4s°3d’ A:F
2) 1s*2s*2p®3s*3p°4s'3d’ B:C
3) 1s°2s°2p° B: Fe”
4) 1s?282p* I:Cr

Tema: «XuMH4UecKasi CBA3b)»
BapuanT Ne 1

1. B psany Bogoponanbix coenquneHuit anementoB VI A rpynnsi: H,O — H»S- HoSe
MOJISIPHOCTH CBsi3H D — H:

1) yBenuumBaercs

2) He U3MeHsercs

3) yMmeHblIaeTcs

4) cHayaia yMEHBIIAETCs, TOTOM YBEITUYNBACTCS

2. Tonbko KOBaJleHTHAsI CBSI3b UMEET MECTO B COSAMHEHUU ¢ HOpMYIIOit
1) Ba(OH)2 2) NH4NO3 3) HQSO4 4) L12C03
3. Arowm yriepojia B BO30YKICHHOM COCTOSIHIH 00pasyerT:

1) ueThlpe KOBaJIEHTHBIE CBSA3H, 3a CUET YETHIPEX HECIIAPEHHBIX AJIEKTPOHOB

2) TpH CBS3HM, 32 CUET JBYX HECIAPEHHBIX JEKTPOHOB U HETOAEICHHOM 3eKTPOHHON
napbl

3) HU OAHOM, aTOM yIJIepoaa B HEBO30YKICHHOM COCTOSIHUM XUMHUYECKUX CBS3€H HE
obpasyer

4) nBe cBsI3M, 3a CUET JIBYX HECIIAPEHHBIX JIEKTPOHOB

4. BemecTBO, KOTOPOE HE MOTYT 00Pa30BLIBaTh BOJOPOIHYIO CBA3b
1) H,O 2) HF 3)HN; 4) HI

5. sp’ rubpuaM3aIKs peaan3yeTcs MOTHOCTHIO
1)SO,  2)CH, 3) SO:4) C1O

6. YCTaHOBUTH COOTBETCTBHE MCKAY (I)I/I3I/I‘-ICCKI/IMI/I CBOMCTBaMH U THUIIAMH
KpUCTAJINYCCKUX PCIHICTOK!

1: KOBKOCTB

2: HU3Kas TeMIeparypa KUIICHHs

3: BBICOKAs TBEPJIOCTh

4: s5ieKTpUYecKasi MpOBOIUMOCTh pacTBOpa
A: atomHas

b: MmeTannnueckas

B: nonHnas

I': monekymnspHas

7. YCTaHOBUTH COOTBETCTBHE MEXK Iy THOPUIU3AMEH U MOJIEKYJIONW WU YaCTHUIICH



1) sp
2) sp’
3) sp’
4) sp’d

Bapuant Ne 2

A: BeCl
b: CO32_
B: NF;
I': PF;s
: PFs
E: XeFs

1. BemiecTBO ¢ HOHHOH CBS3bIO UMEET (HOPMYITY

1)KBr 2) SO;

3) CH,

4)HC1

2. AToMHas KpUCTaNTMUECKas pelIeTka XxapakTepHa JUIs

1) amoMuHUS 1 KapOuaa KpeMHHUs

2) cepsl U oaa

3) okcusa KpeMHHUSI B XJI0pUIa Kamust

4) anma3za u 6opa

3. sp” TMOPUIM3ALKS PEATU3YETCS TIOTHOCTHIO

1) SO,

2)SO; 3)CH, 4) CIOr

5) CIO»

4. YCcTaHOBHTH COOTBETCTBHUE MCKAY BCIICCTBAMHA U BUAAMU XHUMHYECKON CBSI3U B HUX |

BoJIb(pam

anMas

amMHaK
MOBapeHHAas COJb

A': KOBaJICHTHasI TIOJISIpHAs ajMa3

b: xoBanieHTHast HEMOJIIPHAsE aMMUAK
B: MeTamanueckas

I': nonnas

5. YcTaHOBHTH COOTBETCTBHE MECXKIAY BCHICCTBAMU U TUIIAMU KPHUCTATINIMYCCKHUX PEIICTOK

YIJIEKUCIIBIN Ta3
KapOopyH/I
HUKEIIb

aueraT HaTpHUs

A: nonnas

b: monexkynspHas
B: metannmueckas
I': atomHas

6. YCTaHOBHUTH COOTBETCTBHE MEX]y THOpUIM3AIMEH U MOJICKYJIOH

3

1: sp

2: sp
3: sp’d?
4: sp’d
4: sp’d

A: OFz B: SF6
b: BF; I': SF, :
E XeFs . BeCl,



Tembl: «Hauana xumnuyeckoii TepMoguHaMuki. KnHeTuka u MexaHu3M XUMHYeCKOM
peakuumn»

BapuanT Ne 1

1. Bo ckoibko pa3 yBenuuutcs ckopocTh peakiuu Hao(r) + Ix(r) = 2HI(r) mpu yBenuuenuun
JIaBJICHUS B 3 pa3a

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

2. llpu temneparype 90°C peakuus nporekaer 1 muH. IIpu kakoii TemnepaType peakuus
3akoHYMTCS 32 14 21MuH, eciu TeMmnepaTypHbIil K03 (GUIIMEHT paBeH 3

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

3. Xwumunueckoe paBHoBecue peakuuu Zn(t) + 16HI(d = 8Ix(r) + 8H.S(d - Q cmecTutcs
BIIPABO IIPU IOHUKEHUHU

1) konnentpanuu H,S
2) xonuentpauuu HI
3) naBneHus

4) Temnepatypsl

4. Xwummdaeckoe paBHoBecue peakuu Zr(r) + 2C1x(r) = ZrCly(r) + Q cmemaeTcst BpaBo
npu

1) NOBBILLICHUN AABICHUS

2) noBbllieHNH KoHLeHTpauuu ZrCly
3) IOTIOTHUTENHHOM BBEJIEHUU ZT

4) NOBBIILIEHUN TEMIIEPATYPHI

5. B romorennoii cucteme 3A(r) + B(r) = 2C(r) + D(r) paBHOBECHBIC KOHIICHTPAIIHMH
BemecTB (Monb/im) coctaBuiu: A - 0,03; B - 0,02; C - 0,004. UcxomHast KOHIICHTpAIIHS
BemecTBa A (MOJb/J) paBHa

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

6. U3 2 monb CO u 2 monb Cl, obpazoBanock npu HekoTopoi Temneparype 0,45 Moib
COCl5,. KoncranTa paBnoBecust peakuuu CO + Cl, = COClx(r)

1)0,19  2)0,00  3)0,12 40,21

7. CranpaptHas Teruiota oopazoBanus MgO (k) u CO, () coorBeTcTBeHHO paBHa -601,8 u
- 393,5 k/Ix/monsb. Termnora pasnoxenus MgCO; na MgO u CO, AH = 100,7 x1>x/M0b.
Ternora o6pazoBanuss MgCO;

1) -1096 xJIx/monb. 2) -1006 kJI>k/MOb.
3) -996 x/Ixx/mMonb.  4) -876 xIk/MOb.



8. TGHHOTa, KOTOpPAas NorjiomacTCs WA BbIACIIACTCA IPH PA3JIOKCHUN XUMHUYCCKOI'O
COCIMHCHHUA KOJTNYCCTBOM 1 Momb Ha IMPOCTHIC BCUICCTBA HA3BIBACTCA

9. Ecnm ckopocTh MpsIMO peakIy paBHA CKOPOCTH OOpaTHOM peakIuy, TO HACTyHaeT
XUMUYECKOE

10. 3aBUCUMOCTB CKOPOCTH PEAKIIMM OT TEMIIEPATYPHI ONPEAEIIAETCS MPABUIOM

Bapuant Ne 2

1. Bo ckomnbko pa3 yBenuuutcsi ckopocth peakiuu CaO(r) + CO,(1) = CaCOs(r) mpu
yBEJIMUEHHUH JaBJIeHUs B 3 paza

1) B9 pa3
2) B8pa3
3) B6Dpa3
4) B3pa3

5) HE U3MEHHTCS

2. Bo CKOIBKO pa3 yBEIMUHUTCS CKOPOCTh peakuuu rpu Harpesanuu ot 75°C no 115°C,
€CITM TeMIepaTyPHbII KOA(PPUIIMEHT paBeH 2

1) B2pa3

2) B4 pa3

3) B8pa3

4) He u3MeHuTCcA
5) B 16 pa3

3. HpI/I IMOBBIIICHUH NABJICHUS XUMHWYCCKOC PABHOBCCUC CMEIIACTCA BIIPABO
1) 2NO(r) + Ox(r) = 2NO(r ) 2) C(1) + COAT) = 2CO(r)
3) 2NF(r) + 3Hy(r)= 6HF(r) + No(r)  4) CHy(r) + 4S(r) = CS(r) + 2H,S (r)

4. Xwummdeckoe paBHoBecue peakiuu 4FeS,(1) + 110:(r) = 8SOx(;) + 2Fe,0s(r) +Q
CMECTUTCS BIPABO IIPU

1) MOBBIIIICHUH JTaBJICHHS
2) noBsbieHn: KoHueHTpauuu SO,

3) nonoaHUTENHHOM BBeneHNN Fe,0s
4) nonosHUTEIHLHOM BBeneHun FeS,

5. B romorennoii cucteme Ha(r) + Io(r) = 2HI(;) paBHOBECHBIE KOHLIEHTpALIK BELLIECTB
(Monb/m) cocraBunu: HI - 0,02; I, - 0,05; H, - 0,03. MicxoaHast KOHIIEHTpalus BOAOPOIa
(MomB/T) paBHA

1)0,04 2)0,01 3)0,02 4)0,03 5)0,05



6. B romorennoi cucteme 4HC1(r) + Ox(r) = 2H,O( 1) + 2C1, paBHOBeCHBIE
KOHIIEHTpaIuu Bemiects (Moib/n) cocrapmwnu: HC1 - 0,85; O, - 0,44; Cl1, - 0,3. UcxonHas
KOHIIEHTpAIUsl KUCIOpo/ia (MOJIb/IT) paBHA

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

7. Tlpu cxxuranuu rpadura odpazosaics okcup yriepoaa (IV) maccoit 8,86 r. TeroBoit
addext peaknuu AH = -79,2 xJ[x. Termora o6pazoBanus CO,

1) -393,3 k/[x/mMonb

2) -358.,4 xJlx/Momnb

3) -335,5 x/Ix/mMonb

4) -326,4 xJIx/Monb
8. Temnora, KOTOpast MOTJIOMIAETCS WK BBIAEISICTCS TIPU 00pa30BaHUN XUMHUYECKOTO
COCIMHEHUS KOJMUYECTBOM BEIECTBA | MOJIb U3 TIPOCTHIX BEIIECTB MPH 33 JaHHBIX
YCIIOBHSIX Ha3bIBACTCS

9. CMCH_ICHI/IG XUMHUYCCKOTO paBHOBECHUA ONIPCACIIACTCS IIPUHIUIIOM

10. MunumManbHasi U30BITOYHAS YHEPTHSI, KOTOPOU TOJIKHBI 001a/1aTh MOJIEKYJIbI, YTOOBI
peakiys MEX1y HUMU CTajla BO3MOXKHOW Ha3bIBACTCs

Tema: «PacTBOpbI»
Bapuant Ne 1

1. Cmemansl 100 r 20%-noro pactsopa u 50 r 32%-HOro pacTBOpa HEKOTOPOI'O BELIECTBA.
KoHuenTpanus nosydyeHHoro pactsopa

24 2)12  3)36 4)48

2. Jlns nomyueHus 9%-HOTo pacTBOpa COJSTHOM KHCIOTHI Halo pacTBopuTh 67,2 1 HCI B
BOJIE MacCOU

1) L107xr  2)0,505xr 3)0,987kr 4) 1,227 xr

3. Vpasuenuio 3Ag" + PO, = Ag;PO, COOTBETCTBYET B3aUMOIEHCTBIE
1) AgNOs ¢ Na,POs 2) Ag,O ¢ H;PO,
3) AgNOs ¢ H;POs  4) AgCl ¢ Na;PO4

4. KucnotHOCTb pacTBOPOB COJIEH C OJUHAKOBOW MOJIIPHOW KOHLEHTpaLuen
YBEIIMYMBAECTCS B PALY

HUTpAT KaJiud, CUJIIMKAT KaJIus

OpOMU/T KabIvs, OPOMU] ATFOMUHUS



10.

XJIOpUJI Kaius, GTOPHJL Kalus
XJIOPHUJL JIUTHSL, XJIOPUJ KaIHs

Xnopun 6apus maccoii 41,6 r pacTBOpuUiIM B BoJie. B moiayuyeHHOM pacTBOpe COAEPKUTCS
0,35 momb xsmopua-uoHOB. CTeneHb JUCCOIMAIIIHN XJIOpH A OapHst

1) 87,5% 2)17,5% 3)57,1% 4) 96%

Eciu KoHIleHTpanys pacTBopa ruapokcuaa ammonus pasua 0,1M u K, = 1,76*107, To
€ro CTeNeHb HOHU3ALUH (Olyon) COCTABUT

1) 1,3*10%  2) 1,5%102  3)1,3*10°  4) 1,5%10°

Ecnu konnenTpanus nonos Bojgoposa [H'] u anerar-uonos [CH;COO'] B 0,1M pactBope
ykcycHo# kucioTsl paBHa 0,00132 mMoib/J1, TO €e KOHCTaHTa HOHU3AINH

1) 1,74*10° 2) 1,76*10* 3) 1,78*10* 4) 1,74*10™
KoHnuenrpanuto noHoB Bogopoza B pactsope npu pH = 4,32 paBHa
1)4,78%10% 2)4,76%10° 3)4,74*10° 4)4,74*10°

AKTHBHas KOHIICHTpaIs aHUOHOB aon- B 0,01M pactBopa ruapokcuna kanus KOH,
YUYUTBIBAsI HOHHYIO CHJTy pacTBOpa paBHA

1) 9*10° 2) 8*10° 3) 7%10° 4) 6*10°

KoncranTa rugposnusa, crenens ruapoiausa v pH 0,1M pactBopa comu HCOONH,
(Kn(xuc)= 1,8*10™, Kn(ocn) = 1,76*107)

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 M1 96%-Ho¥i cepHoit kucnotsl (p = 1,84r/mi) npubasunu 400Mi1 BOJIbI, TOTYIHIICS
pacTBOp IIOTHOCTBIO 1,225 r/Mil. MonspHast KOHIIGHTpALuUs pacTBOpa

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

N3 400 r 20%-HoT0 pacTBOpa MpU OXJIAKACHUH BBIICTUIOCH S0 T paCTBOPEHHOTO
BeriecTBa. MaccoBasi I0Jisl BEIIECTBA B OCTABIIEMCS PaCTBOPE

1) 8,6 % 2)6,3 % 3)74%  4)9.5%

Vpasuenuto Fe’* + 30H™ = Fe(OH); cOOTBETCTBYET B3aMMOEHCTBHE
1) FeCl; ¢ KOH 2) Fex(SOs4); ¢ Ba(OH),

3) FeSOsc NaOH  4) Fe(OH); ¢ HC1

[IlenoyHOCTH PacTBOPOB COJIEH C OJAMHAKOBOM MOJISIPHOM KOHILIEHTpaUuen
YBEIIMYUBACTCS B PALY



10.

1) xapOoHaT HaTpuUsl, HOAU HATPUS

2) cynbhuT Kamus, cynbQua HaTpus
3)HUTPUT HATPUS, HUTPAT HATPUS

4) xJI0puJ INTUS, XJIOPUA aMMOHUS

. KonnuectBo oTpunarensHbix HoHOB B 120 1 10% pacTBopa aMMOHUSA, €CIIU CTENEHb

aucconuanuu coiau pasia 90%

1) 0,135 monp
2) 2)0,15 moub
3) 3)0,167 mons
4) 4) 1,67 monb

Eciu konuentpanus azotucroi kucnotsl HNO; pasna 0,12M u K, = 6,9%10%, o
CTENeHb €€ HOHU3aIUU COCTABUT

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

Eciu KoHIleHTpanys pacTBopa ruapokcuaa ammonus pasua 0,1M u K, = 1,76*107, to
€ro CTENEHb HOHU3ALMH (Qy0q) COCTABUT

1) 1,3*102
2) 1,5%107
3) 1,3*10°
4)1,5%10°

Konuenrpars nonos Bogopoza [H'] 6%-Horo pactBopa XJI0pOBOIOPOIHOM KUCIOTHI
(p = 1,028 r/mi) cocraBisieT

1) 1,69
2) 2)1,76
3) 3)1,78
4) 4) 1,65

AxTuBHOCTB XJ10puA-noHOB B 0,1 M pactBope xnopuna Hatpust NaCl paBHa
1) 7,58*107
2) 7,62*107
3) 7,68*10~
4)7,54*107

Crenens rugponuza 1 pH conu 6pomuaa ammonust NH4Bu pH 0,011 pactBopa (Kn =
1,76*107)



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

Tema: «OKHCIHUTEJIBbHO-BOCCTAHOBUTEIbHBIE PEAKINH M 3JIeKTPOXUMHUYECKHE MPOLecChD)
BapuanT Ne 1

1. Peaxuust AMCTIPONIOPLIMOHUPOBAHUS
HNO, = HNO; + NO + H,0O
K;MnO4 + H,O = KMnOy4 + MnO, + KOH
NH4NO; =N,0 + H,O
KCIO; =0, + KCl
2. Peakusi BHyTPUMOJIEKYJISIPHOTO OKUCIICHHUS-BOCCTAHOBIICHHUS
1) AgNO; = Ag + NO, + O,
2) Ags0=0,+ Ag
3) K;S0O; = K,S04 + K,S
4) NO;, + H,O = HNO; + HNO,
3. Ompenenure cymmy ko3¢ unnenToB B ypaBHeHue peakuuu CaOCl, + H,O + NaBr —

)8
2)7
3)9
410

4. YCcTaHOBUTH COOTBETCTBUE

1: mpoyxThl anekTponusa pacmiaBa CuCl, A: Cuu ClL

2: mpoAyKThI AutekTponn3a pactsopa Cu(NOs), b: Cuu O,

3: mpoaykTsl nekTponunsa pacrsopa Ca(NOs), B:H,u O,
I: Cau O,
H: H, u Cl,

5. B mpomecce anekrposmsa pactBopa NaCl, npu cuie Toka SA 3a 85 MuH Ha aHOJIE
BBIJIETISICTCS IPOAYKT 00BEMOM 7 (OKPYTJIUTH JIO JECSTHIX )

6. s okucnenus B kucioi cpeae 0,05 1 0,2 M NaNO, notpedyercs 0,25 H pacTBOp
KMnO, o6pemMmoM 71 (OKpYTJIUTB JIO COTHIX)

7. HWcxons us peakiuu SO, + HC10, + H,O = HC1 + H,SO. , rae 1 11 pactBopa comepRutcs
10 r HCIO4, HopMansHOCT HCIO4 paBHa -MOJIb/J1 (OKPYTJIMTH J10

JIECSITHIX )

8. 3HaueHue 3IEKTPOJHOro MoTeHIMana Meau, norpyxennoit B 0,0005 1 pactsop Cu(NO0s),
paBHO B (OKpyrJIuTh 10 THICAYHBIX)




9. Eciu KOHIIEHTpaLKss KFOHOB Boopoa B pacTBope 4,8%10~ Moub/1, TO MOTEHIHA
BOJIOPOJIHOTO JIEKTPO/IAa PABEH B (oxpyrauTh 10 THICSYHBIX)

10. Eciim B 0,511 pactBopa conepxkutrcs 0,0699 r FeCl, r, To moTeHIMAI KeJIE3HOTO
AJIEKTPOJIa paBeH B (OKpyrIuTh 10 THICSYHBIX)

Bapuant Ne 2

1. Peakuust BHyTPUMOJIEKYJISIPHOTO OKUCIICHUSI-BOCCTAHOBIICHHSI
1) KCIO; = O, + KCl
2) NH4sNOs; = N20 + H,O
3) HNO, = HNOs; + NO + H,O
4) K;MnO, + H,O = KMnO4 + MnO,4 + KOH

2. Peakuus AucnponopLuOHUPOBAHUS
1) KxSOs=K,S04 + K,S 2) NO; + H,O = HNO; + HNO;
3) AgNO; = Ag+NO,+ 0O, 4)Ag,0=0,+Ag

3. Omnpenenute cyMMy KO3((UIIMEHTOB B ypaBHEHHE PEAKLIUU

KzCI’zO7 + HzSO4 + Na2803 —>
1)17
2) 18
3)19
4) 20
4. YcTaHOBHTE COOTBETCTBHUEC
1: KMnO4 + Na,SO; + H,SO4s —  A: MnSO4 + K,SO4 + Na,SO4 + H,O
2: KMnO, + Na,SO;+ H,O — b: MnO, + KOH + Na,SO,
3: KMnO4 + Na,SO; + KOH — B: KoMnO, + Na,SO, + H,O
I': MnSO, + KOH + Na,SO, + H,O

5. B npouecce anekrponuza paciaBa NaCl, npu cuse Toka 2A 3a 45 MUH. Ha KaTtoJie
BBIJIEJISIETCS] IPOYKT Maccoit T (OKPYIJIUTH JO COTHIX)

6. B mporecce anekrposnmsa pactBopa Na,SOs, ipu cuiie Toka 2A 3a 2 4 Ha aHO/Ie
BBIJICJISICTCS IPOYKT 00BEMOM 71 (OKPYTIHTH 0 COTHIX)

7. Ecnm nuxpomat-noH BoccTaHaBiuBaercs 10 xpoma (III), To MonsipHast KOHLEHTpaLus
sKBHUBaJIeHTa auxpomata kanus (o =10%; p = 1,07 r/mi) paBHa
MOJIB/J. (OKPYTJIUTH J0 COTHIX)

8. s B3aumogeiictBus ¢ 0,25 monb K,Cr,O; TpebGyercs 2 H pactBop HBr o6semom
1 (OKPYIVIUTB 10 COTHIX)

9. Eciu KOHIIEHTpaLKs KOHOB BOopoa B pacTBope 3,8%10~ Moub/J1, TO MOTEHIHA
BOJIOPOJIHOTO JIEKTPOJA PABEH B (oKpyruTh 10 THICAYHBIX)




10. Ecin noTeH1uan BOAOPOJHOTO MIEKTPoAa paBeH - 236 MB, To akTUBHOCTb HOHOB
BOJIOPOJIa B paCTBOPE PABHA MOJIB/JT (3amHcaTh B CTAaHIAPTHOM

BH/JIC)
Tema: «CTpoeHuHe M CBOIICTBA KOMILIEKCHBIX COeUHEHM D)
Bapuant Ne 1
1. TlapamMarHMTHBIM HU3KOCTIMHOBBIM BHYTPHOPOUTAIBHBIN
1) [Mn(NO,)s]*
2) [CoBrs]*
3) [Fe(CO)aI*"
4) [VCle]*
2. YCTaHOBUTH COOTBETCTBHE MEXAy HazBaHUEM U (GOPMYIIOH KOMILJIEKCHON CONU
1: Ky[PtCl4]

2: [PtC13(NH3)3]Br

3: [CoF3(H,0);]

4: [Co(NH3)s][Co(NO)s]

A: terpaxnoporuiatuHat (1I) kanus

b: 6pomun TpraMMuHTpUHHTpOXITOpOIIIaTUHB (IV)

B: tpuakBaTpudTOopokodbanpT

I': rekcanutpokobansTaT (I1I) rekcaammunko6ansTa (111 JI: muxmoporerpaaMMUHHHUKES
E: rexcanmanodeppart(Il) kammst

3. YCTaHOBHUTH COOTBETCTBUE MEXIY (POPMYIION COETUHEHUS M KOOPAMHAITMOHHBIM YHCIOM
1:
[FeFx]®? A: 6

2: [Pt(N,H,)x]** b: 4
3: [PA(NH;)x]* B:5
I:7
H:3

4. Ecmu pactop conepxut 0,05 monn/i1 K;[Ag(CN);] u 0,05 mons KCN, K, = 1*10™', to
KOHIIEHTPAIMs KFOHOB cepeOpa B MOJIB/JI

5. Ecnu 15 KOMIUIEKCHOTO MOHA HEPTUs paciueruieHus pasHa 167,2 xJx/Moib, To OH
IIOTJIOUIAET CBET C IJIMHOW BOJIHBI B HM

6. Ecnu npu nefictBuM pacTBOpa CEpHOI KHCIOTHI BeCh OapHii U3 pacTBopa
Ba(CN),*Cu(CNS), ocaxxnaercst B Buje cyibdara oapusi, TO KOOpIUHAITMOHHAS
bopmyna conu




Bapuant Ne 2

1.

[TapamMarHUTHBII BBICOKOCIIMHOBBINA BHYTPUOPOUTATbHBIH
[VClg]* 2) [Fe(C0)4)*
[NiCls]* 4) [PA(NH;)q]**

YcTaHOBUTH COOTBETCTBUE MCKAY Ha3BaAHUEM U (bOpMy.]IOﬁ KOMIIUIEKCHOM cojn 1:

K;[Fe(CN)g] A: rexcarmmanodeppar(Il) xamus
2: [Ni(NH3)4]ClL, b: xnopun TerpaammuaHIKEs1(1)
3: K;[SiFs] B: rexcadropocunukar (IV) kamus
4: [Ni(CO)4] I': TerpakapOOHWITHUKETH

J: nuxyiopoTeTpaaMMUHHUKES
E: rexcanmanodeppar(Il) kanus

VY CcTaHOBUTH COOTBETCTBHE MCKIY q)opMynoﬁ COCAMHCHUA U KOOPANHAIUOHHBIM YHCJIOM

[Ni(C0)x]° A: 4

[Co(CN)x]™*¥B: 6

[Fe(CO)x]° B:5
|
.3

Ecmu pactsop coxepsxut 0,02 mons/n Cd(N0s), u 1 mons NHs, K, = 2,75%107, 10
KOHI_IGHTpaI_II/ISI HNOHOB KaJIMUA B MOJIB/JI

Ecin MakcuMyM MOITIOIIEHUST BUAUMOTO CBETA AJIs1 KOMIUIEKCA COOTBETCTBYET JUIMHE
BosiHbI 400 HM, TO 3HEprus paciueruieHus B kJ»/Moib

Ecmm nns ocaxknenust xjopa u3 pactsopa Ha 1 mosb PtCl,*3NH; (KUp = 6) TpeOyetcs 1
MOJIb HUTpaTa cepedpa, TO KOOpIUHAIIMOHHAs (hopMyia
COCIMHEHHUSI

Kpumepuu OUEHKU omeema cmydenma npu 6blNOJIHEHUU MeCmoeblx 3a0anuil

Onenka TpeOoBanus K 3HAHUAM

OHGHKa «OTJIMYHO» BBICTABIACTCA CTYIACHTY, €CJIHM OH FJ'IY6OKO n
IMMPOYHO OCBOMIJI HpOFpaMMHLIﬁ MaTrcpuall, HCYCPIbIBAIOIIIC,
nocCJICA0BAaTCIbHO, YCTKO M JIOTMYCCKHU CTpOﬁHO Cro H3Jjiaracrt, ymecT
TCCHO YBA3bBIBATL TCOPHIO C HpaKTHKOﬁ, CBO6OI[H0 CIIpaBJIAACTCA C
3aa4aMHi, BOIIpOCaMU W JOPYI'UMH BHIaMU HNPUMCHCHUS 3HaHI/II71,

OTJINYHO

[IpUYEM HE 3aTPyAHSETCS C OTBETOM IIPU BUIOM3MEHEHHUM 3aJaHUM,
NPaBUIbHO OOOCHOBBIBAET MPUHATOE PEIICHUE.




O]_IeHKa «XOpOoHIO» BBICTABJIACTCA CTYACHTY, €CJIIM OH TBCPAO 3HACT
Marcepuall, rpaMOTHO M IO CYWICCTBY H3Jara€t €ro, HC [JOITyCKas
CYHICCTBCHHBIX HETOYHOCTEM B OTBETE Ha BOIIPOC, IIPaBUJIIBHO
XOPOIIO MPUMCHACT TCOPCTUUYCCKHUEC ITIOJOXKCHHUA IMPU PCHICHUH IPAKTUUYCCKHUX
BOIIPOCOB U 3a4a4, BIIAACCT HCO6XOI[I/IMI)IMI/I HaBbIKaMU U IPpUEMaMU UX

BBIITOJIHCHUA.

Y/I0BJIETBOPUTEIHHO

OI.[CHKa «y,Z[OBJ'IeTBOpI/ITCJIBHO» BBLICTABJIACTCA CTyI[CHTy, €CJI1 OH
UMEeT 3HAHHUSA TOJHKO OCHOBHOTO XapakTepa, HO HE YCBOWJI €ro
JeTaned, JIOMycKaeT HETOYHOCTH, HEAOCTAaTOYHO  IPaBWIBHBIE
(GOpMYJIMPOBKHM, HApYyIICHUS JIOTHYECKOW IOCIICOBATCILHOCTH B
HN3JI0KCHUU HpOFpaMMHOFO MaTCpI/IaJIa, HCIIBITBIBACT BanyIIHeHI/ISI HpI/I
000CHOBAHHUHU OTBETA.

HEYAOBJICTBOPHUTECIBHO

OneHka «HeyA0BIETBOPUTEIIBHO» BBICTABIISIETCS CTYIEHTY, KOTOPBIN
HE 3HaeT 3HAYUTEIHHOM YacTH MPOTPAMMHOI0 MaTepHalia, JAOIMYCKaeT
CYIIECTBEHHBIE OIMIMOKM, UMEET 3aTPYJHEHHUSI IPU OTBETE HA BOIPOCHI
u 000CHOBaHUU OTBETOB. Kak MPaBUIIO, OLICHKA
«HCYOOBJICTBOPUTCIILHO» CTABUTCA CTYACHTAM, KOTOPBIC HC MOTYT
MPOJIOJDKUTE ~ 00ydeHue  0e3  JOMOJHUTENBHBIX  3aHATHH  TIO0
COOTBETCTBYIOLIEH TUCIUIUIMHE.

[98)

10.

1.

Ilepeuens 6onpocoe K Ik3ameny

OcHoOBHble nosioxeHna AMY. Atom. Monekyna. XMMNYECKUA 31EMEHT.
npOCTbIe N CNOXHble BeuwecTBa. OTHocUTeNbHas aTOMHas Macca,
OTHOCUTEesNIbHaa MoJiekynapHaa Macca. Monb.Yncno Asorapgpo.
MonapHasa Macca.

OCHOBHBIE CTEXHUOMETPUUECKUE 3aKOHBI.

OCHOBHBIE THUIIBI XUMUYECKUX PEAKIIUMN.

Kraccel HeopraHnuecKux BeIIeCTB:OKCHIbI, KUCIIOTHI, OCHOBaHUs, conu. VX dusnueckue
Y XUMUYECKUE CBOMCTBA, CIIOCOOBI MOTYUYCHHUS.

Crpoenue aroma. Mogenb Pesepdopma, ero nHemoctatku. Teopusi bopa. KsanroBas
TEOpHsI CTPOEHUS aToMa.

KBanroBbie uncna. [Tpunuun Ilaynau. Ilpasuno I'yaaa. IlpuHinun HauMeHbIIelH S3HEPTUH.
[IpaBuna KieukoBckoro.

[lepuoanueckuii 3aKkOH ¥ NEPUOJMYECKAs] CHUCTEMa XUMHUYECKHUX  DJIEMEHTOB
AN .MenneneeBa. Ilpunnun mnoctpoenus. ['pynmbsl ¥ mnepuonbl. 3aKOHOMEPHOCTH
W3MEHEHUSI CBOWCTB aTOMOB, TMPOCTHIX BEHIECTB U COCAMHECHHIA, OOPa30BAHHBIX
XUMUYECKMMH 3JIEMEHTAMH, B Tpelaesax TJIABHBIX MHOJArPYII U MEPUOAOB CUCTEMBI
JI.N.MenneneeBa. [lepuognyHOCTb CBOMCTB aTOMOB .

Xumuueckas CcBs3b. M3o0pakeHne xummueckoil cBs3u. KoBasieHTHas (mossipHasi,
HernosspHast). MexanuaMbel 00pa30BaHUsl KOBAJIEHTHOM cBsA3H. CBOWCTBA KOBaJIEHTHOM
cBs3u. [ 'mOpuamnsanus opouraneit. J{umomns, IauHa AUMONS, AUTOIBHBI MOMEHT.

Mertox BaieHTHBIX cBa3el. OcHOBHEBIE mOI0xkeHUsT Merona BC.

Meronx MOJIEKYJSIpHBIX OpOWTaNiell. MarHuTHbIE CBOWCTBa BemiecTB.  JIuHeWHas
koMOuHanus aroMabIx opoutanet (JIKAO). Ces3piBaroriue u paspoixistoniue MO
Nonnas cBs3b.
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Bonoponnas cBsa3b. MeXMONEKYJIIpHAas U BHYTPUMOJIEKYJISIPHAsE BOAOPOJHBIE CBSI3U.

MexMOoNeKyIapHOe B3aUMOACHCTBHE: 1) SIEKTPOCTATHUYECKOE — OPHEHTAIIMOHHOE

(IMIOIb-TUIONIBHOE), WHAYKIHMOHHOE M JAUCHEPCHOHHOE; 2) JIOHOPHO-aKIENTOPHOE.

VYpaBnenue Ban-nep-Baanbca. 3HaueHrEe BOJOPOIHBIX CBSI3EH.

Merannuueckass cBsizb. CXOACTBO U pasiauuue C KOBAQJICHTHOW  CBA3BIO.

HeHnachleHHOCTh ¥ HEHANPABIEHHOCTh METAJNIMYECKON CBSI3U.

Xumuueckass KuHeTHKa. CKOpOCTb XMMHUYECKMX peakuuid. Cucrema. ['omoreHHsle u

reTeporeHssle cucreMsl. @aza. CKOpOCTh TOMOT€HHOW M F€TEPOre€HHOM peaKIuil.
@akToppl, BIMAIOIIME HAa  CKOPOCTb XMMHYECKHMX pEaKIMH. 3aBUCUMOCTb OT

KOHIeHTpauuu. OCHOBHOM 3aKOH XUMHYECKON KUHETUKHU.

BnusiHue Ha CKOpOCTh XUMHUYECKMX peakiuii temnepaTypsl. IlpaBuno Bant-T'odda.

AKTHBHBIE MOJIEKYJbl. ODHEpPrusl aKTHUBALlMU. 3aBHCHUMOCTb JSHEPIMHM AKTHUBALUA OT

NPUPOIBI PEarupyronMX BEIIECTB. DHEPreTUYeckuil Oapbep, MepexoqHOe COCTOSHHE.

VYpaBHeHue AppeHuyca, Kak Oojiee TOYHO ONMCHIBAIOIIEE 3aBHUCHUMOCTh CKOPOCTH

XUMUYECKON PEAKIUU OT TEMIIEPATYPHI.

3aBUCHMOCTb CKOPOCTH XMMUYECKHUX PEAKLIUN OT IPUPOJIBI PEArnpyIOLIET0 BEIIECTBA.

IlonssTne o karamuse W Katanuzaropax. Karamutuueckue peakuuu. ['OMOTreHHBIM u

TeTEePOreHHbId KaTain3. MeXaHW3M JEeWCTBUS KaTajau3aTopoB. AKTUBHBIE IIEHTPBI

katanuzatopoB. Katanutnueckue ssl. [IpomoTopsl. U30upaTenbHOCTh KaTaau3aTOPOB.

Tepmonnnamuka. TepmoamHamuueckass cuctema. @aza. ['ereporeHHas W roMoreHHas

cucreMbl. KoMnoHeHThl cucteMbl. @DYHKIMM W HapaMeTpbl COCTOSIHUA. BHyTpeHHss

SHEPTHSL.

Ilepoe Hayasno (3aKOH) TepMOAUMHAMMKH. OHTanbnusd. CTaHIApPTHOE COCTOSIHUE

BemecTBa. CTaHapTHAs SHTAIBIUSA PEAKLIUN.

Tepmoxumus. Tepmoxummueckoe ypaBHeHHe. 3akoH JlaByasbe-Jlammaca. OcHOBHOM

3aKOH TEPMOXHMMMH - 3aK0H ['ecca. Kpyrosble npoiiecchl (LUKIIBI).

OHTponusi Kak (YHKUUS COCTOSHMS CHCTEeMBl. TepMoaMHaMHuYecKass BEpPOSATHOCTh

cocrosiaust cucteMbl  W. CranpmaptHas dSHTponus. Btopoe Hawano (3aKoH)

TEPMOJAVHAMUKHU.

[Toctynar Ilnanka (TpeTbe Hayao TEPMOAMHAMUKH). MI3MeHeHne SHTponuK BelecTBa ¢

YBEIMYEHUEM TEMIIEPATYPBI.

Oueprus ['n66ca. CsizanHas 3Heprus. HampaBieHHOCTh XUMHUECKOT 0O Ipolecca.

OOpatumble UM HeoOpaTUMbIE peakuuu. XuMudeckoe paBHoBecue. Ilpunmum Jle

[ITarenpe. CMelIEHNE XUMUYECKOTO PABHOBECHS.

PactBopsl. Knaccudukanuss pacTBOpoB MO arperaTHOMy COCTOsHHUIO. HaceleHHsie,

HEHACBIIICHHBIC U MTEPECHIILICHHBIE PACTBOPHI.

Konuentparus pacrBopoB. KoHeHTprpoBaHHbIe U paz0aBiieHHbIE pacTBOPbI. CriocoObl

BBIPA)XCHUS] KOHLIEHTPALIMN PACTBOPOB.

DJNEeKTPOIUTHI U HeINEKTPOJIUThI. CHIIbHBIE, C1a0ble M CPEeTHEH CUIIBI 3JIEKTPOIIUTHI.

OnektposTryeckas aucconnanusi. OCHOBHBIE MOJOKEHHUSI TEOPUU IEKTPOIUTHIECKON

aucconuanuu. MexaHusM aucconuanuy. KuciaoTel, OCHOBaHUS M COJIM C TOYKH 3PEHUS

T3J. Crenenp auccornuanuu. KoOHCTaHTa JAUCCOLMAIIAM. 3akoH pa30aBICHUS

OcTtBanbma.

DJIEKTPOJIUTHYECKAs Auccoranus Boasl. IoHHOE mpousBeneHne BoAbsl. BonopoaHsiil u

TUAPOKCUIIBHBIN TOKa3arenu. pH pacTBopoB comneit.

[TpousBenenue pactBopuMocTH. Peakiyu HoHHOTO 0OMeHa.

I'mpponus coneit. Tunel runponusa. Peakuns cpenpl. CTeneHb 1 KOHCTaHTA THIPOJIN3a.

Nneansupie pacTBOpbl. KommmratuBHbele cBoiicTBa pacTBOopoB. Ocmoc. OcMoTHYeCKOe

nasieHue. 3akoH Paynsa. Cnencreus u3 3akoHa Pays.

OKHCIINTENPHO-BOCCTAHOBUTENBHBIE  peakuuu. Teopus OBP. Knaccudukanus

OBP.Oxkucnutenu u BoccraHoBUTENU. MeToabl coctaBieHus ypaBHeHuii OBP.



35. DnekTponn3. DAEKTPOIU3 pacijiaBoB, BOAHBIX pacTBOpoB. [lonarue o I'D. CocTtaBieHue
I'D. JIC snemenTta. Cranmaptaas IJIC snemenra.

36. OnektponaHble noTeHuMansbl. CTaHAAPTHBIE AJIEKTPOAHBIE MOTEHIMAIBI. 3aBUCHUMOCTh
AJIEKTPOJIHOTO TOTEHIMAala OT KOHIIEHTpAalMid BeUIeCTB U TemrepaTypsl ( ypaBHEHHE
HepucTa). D5ekTpoXuMU4ecKuil psa HalpsbKeHU METasuIoB.

37. KonnuecTBeHHas XapaKTepUCTHUKA MPOIIECCOB AeKTpoiu3a (3akoH Dapazes).

38. ducnepcuele cuctembl. JlucmepcHas (asa u nucnepcuoHHast cpepa. CycneH3uu u
smynscuu. Komnounneie pactBopel. Oddext Tunmana. Koarynauus. 3HadeHue
KOJUJIOMJIHBIX PacTBOPOB.

39. Kommnekcuele coequnenus. KoopannanuonHnas teopus BepHepa. OCHOBHBIE THIBI K.C.
Howmenknarypa k. c. [Ipaktnyeckoe NpuMeHEHHUE K. C.

Hpumepbt IK3AMEHAUUOHHbBIX ounemos

UHT'YIHICKUA T'OCYJAPCTBEHHBIM YHUBEPCUTET
JK3aMeHalMOHHBbIN Omter Ne _1_

Mo Kypcy «Xumua»

Aasi_cTynentoB 1 Kypea cnenmaabnocTu « | €XHOJOTHYECKOE 00pa30BaHUC)

Bonpocekl.1. OCHOBHBIE CTEXMOMETPUYECKHUE 3aKOHBI. TUIIBI XUMUYECKUX PEAKIIHM.

2. Iloctynar Ilmanka (TpeTbe Hayajo TEpMOJAUHAMUKH). 3MeHeHHe SHTpONUu
BElIECTBA C yBelIMYeHHUEM TemmepaTypbl.OHeprus [ubO6ca. CBs3aHHas dHeprus.
HamnpaBieHHOCT XMMUYECKOTr0 IIpoLecca.

3. Hanumure ypaBHEHUS 3JIEKTPOIUTUYECKON TUCCOLMAIUH CIEIYIOIINX BEIIECTB:
a) cynbara xamus; 6) opropochopHOr KuCHOTHL, B) xyopuna xenesa (III); ) murpara
Oapus; 1) THIAPOKCHIA HATPHS.

bunet paccMoTpeH n yTBEpPXAeH Ha 3acenaHun Kadenpbl

3aB. kadeapoii, mpodeccop 3.X. Cynreiroa

HUHT'YIHICKUA T'OCYJAPCTBEHHBIM YHUBEPCUTET
JK3aMeHAlMOHHBbIN Onter Ne _2

Mo Kypcy «Xumua»

Aasi_cTynentoB 1 Kypea cnenuaabnocTu « | €XHOJOTHYECKOE 00pa30BaHUC)




Bonpocsl. 1.

buneT

OcHoBnble nosoxxeHnss AMY. CoBpeMeHHbIE ONPEENEHNs TOHATUI
atoM u Monekyna. IIpocteie m cioxsble BemiectBa. OTHOCUTENBHAsh aTOMHAas Macca,
OTHOCHUTENIbHAs MoJieKysgpHas Macca. Moib. Uuciio ABoraapo. MoisipHas macca.
2. DHTpomnuUs Kak (YHKIHS COCTOSHUS CUCTEMBI. TepMoanHaMuyeckasi BEpOSITHOCTb
cocrostHusl cucteMbl W. Cta"napTHas sHTponus. Bropoe Havano (3aKOH) TEpMOJIMHAMUKH.
3. OCHOBHBIE TUIIBI XUMHAYECKUX peakuuid. [IpuBecTn npuMepsl Kaxa0i U3 HUX.

paccMoTpeH U

3aB. kadenpoii, mpodeccop

yTBEep>XOeH

Ha 3acepaHunmn Kathenpsl

3.X. CynaTeiroBa

Kpumepuu OUEHKU omeema HA IK3AMEHe

4-0annpHas 1IKana [TokazaTtenu Kpurepun
(YypoBeHb
OCBOCHMS)
OT1an4HO 1. IlonHota wu3noxeHust | CTyIEHTOM J[aH TOJIHBIM, B JIOTHYECKOM
(HOBBIHICHHLIﬁ TCOPECTUUCCKOTO II0CJIEAOBATCIBbHOCTHU pa3BepHyT1)1ﬁ OTBET
YPOBCHB) Marepuana; Ha TIIOCTaBJEHHBI  BOIpOC, TA€ OH
2. TlomnoTta U | MPOAEMOHCTPUPOBAJI 3HAHUS TIPEAMETa B
MPaBUIbHOCTD MOJIHOM 00beMe Yy4eOHOW MpOTrpamMMBbl,
petieHus JIOCTaTOYHO TJIyOOKO OCMBICIIUBAET
MPaKTUYECKOTrO JUCLHUIUINHY, CaMOCTOSTEIBHO, u
3aJlaHus; HCYEPIIBIBAIOIIE OTBEYAET Ha
3. [IpaBUIBHOCTh W/MIU | JOTOJHUTENBHBIE  BOMPOCHI,  MPHUBOJIUT
apTyYMEHTHPOBAHHOCT | COOCTBEHHBIE MPUMEPHI MO MpoOIEeMaTHKE
b U3JI0KEHUS! | TIOCTaBIEHHOTO BOIIPOCA, pemmi
(TTocIeIoBaTeNILHOCTD | IPEIOKCHHBIE MPAKTUICCKUE 3aaHus 0e3
NeNCTBHI); OILINOOK.
Xopomio 4. CaMOCTOSATENBHOCTE | CTyqeHTOM JaH pa3BepHYTBIH OTBET Ha
(6a30BbIi OTBCTAQ, MOCTaBJICHHBI  BONPOC, TAE€  CTYAEHT
YPOBEHB) 5. Kynerypa peun; JEMOHCTPUPYET 3HAHUS, TPUOOPETEHHBIE Ha
6. u T JICKIMOHHBIX M CEMMHApPCKUX 3aHATHUAX, a
TaK)Xe MOJIYYEHHbIE MOCPEACTBOM H3YyUECHHUS
00s13aTeIbHBIX yYEOHBIX MATEPHATIOB  I10
KypCy, HaeT apryMEHTUPOBAaHHBIE OTBETHI,
MIPUBOAUT MPUMEPHI, B OTBETE MPUCYTCTBYET
cBOOOMHOE  BJAJIECHUE  MOHOJIOTMYECKOMN
peYblo, JIOTHYHOCTh M TOCJIEI0BATEILHOCTh
orBeTa. OTHAKO JTOMYCKAETCs HETOYHOCTH B
OTBETE. Pemmn IIPEIIOKECHHBIE
MpakTHYeCKUe 3aJaHusg C HeOOIbIIUMU
HETOYHOCTSMH.
Y 10BIETBOPUTEID Crynenrom JlaH OTBET,
HO CBUJICTEBCTBYIOLIUN B OCHOBHOM O 3HaHHUU
(TTIOpOTOBBII MPOLIECCOB M3y4aeMon JHACIUILINHBI,
YPOBEHB) OTJIMYAIOMIUHCSA HEIOCTATOYHON TIIyOMHOM

W TIOJHOTOW PACKPBITHSI TEMbl, 3HAHUEM




OCHOBHBIX  BONPOCOB  TEOpUH,  CIa00
copMHpOBaHHBIMU  HaBBIKAMU  aHAIH3a
SIBJ'IGHI/II\/JI, mponeccosB, HEOO0CTAaTOYHbIM
yMEHHEM  JaBaTh  apryMCHTHPOBAHHbBIC
OTBETHI u IIPUBOAUTH IIPUMEDPBI,
HEJJOCTAaTOYHO  CBOOOJHBIM  BIIAJICHHEM
MOHOJIOTHYECKOW PEUbl0, JIOTHYHOCTHIO M

MOCIIe0BATEIHLHOCTHIO OTBeTA.
JlomyckaeTcst ~ HECKOJbKO ~ OHmMOOK B
coJiep>KaHuu OTBeTa u pelieHun

MIPAKTUYECKUX 3a1aHUM.

Heynosnersopure CryneHTOM JaH OTBET, KOTOPBIA COIEPKUT
JBHO psn CEpPBE3HBIX HETOYHOCTEH,
(YpoBeHb He OOHapyKMBAIOIIUI HE3HaHHE IIPOLIECCOB
copMupoBaH) U3y4aeMon IIPEIMETHON obuacTy,

OTJIMYAONINICS HETTTyOOKUM PacCKPBITUEM
TEMbl, HE3HAHHUEM OCHOBHBIX BOIPOCOB
TEOpUHU, HECHOPMUPOBAHHBIMH HABBIKAMU
aHanuM3a SIBJICHHWM, MPOILECCOB, HEYMEHHUEM
JlaBaTh apryMEHTHPOBaHHbBIC OTBETHI,
c1a0bIM  BJIaJicHUEM  MOHOJIOTHYECKOU
peublo,  OTCYTCTBUEM  JIOTUYHOCTH U
MOCJIENOBATENHHOCTH. BriBOIBI
MOBEPXHOCTHBI. PelieHne mpakTHYeCKuX
3aJlaHUi HE BBINIOJIHEHO. T.e CTYJEHT He
CHOCOOCH OTBETHTh HAa BOIPOCHI JIaXe MPHU
JOTIOJTHUTENIBHBIX ~ HABOMSAIIUX  BOMPOCAX
MPEno/1aBaTelIs.

9. VYYEBHO-METOJNYECKOE U UTH®OPMAIIMOHHOE OBECHEYEHUE
JUCHUTIIMHBI

9.1. YueOHas iuTeparypa:

a) OCHOBHAS:

1. AxwmeroB H. C. OGmas u HeopraHnudeckas XuMmus: yuyeOHuk 1is By3os/H. C.

AxmetoB. — M.: Beici. mik., 2012. — 743 c.

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

3.I'muaka H.JI. 3agaun u ynpakaenus o oomei xumuun. — JI.: Xumus, 2011.

4. Hekpaco b.B. O6mas u Heoprannueckas xumus. — M.:Xumus, 1973.

5. Heoprannueckas xumusi: B 3 1./Ilox pex. 0. [I. TperbsikoBa . - M.: 3naTenbckuii
neHTp «Axagemusi», 2004. — 240 c.

6.¥Yrait SI.A. O6mias u Heopranudeckas xumust. — M.:BII, 2000. — 527 c.



0) 10MOJTHUTEJILHAS:

l. Crenun b. JI. Heopranndeckass XuMusi: y4eOHUK JJIST XUMHUUECKUX U XUMHUKO-
TEXHOJIOTHUECKHUX CTenrabHOCTe! BhIcH. yueO. 3aBeaenuit/b. [[. Crenun, A. A.llBeTkoB. — M.:
Bricmas mkona, 2008. — 256 c.

2. CyBopoB A. B. O6mias xumusi: yaebHoe mocoOue AJis BhICII. y4ueb. 3aBeieHuil/A.
B. CyBopos, A. b. Hukonsckuii. — CII6.: xumus, 1995. — 624 c.

3. Jlugun P. A. Peakunu HeOpraHMUeCcKUX BEMIeCTB: cpaBouHuk/P. A. JIunun. — 2-¢
u3 ., nepepad. u gomn. — M.: Jlpoda, 2009. — 638 c.

4. Pabunosuu B. A. Kpatkuii xumnueckuii cnpaBounuk/B. A. Pabunosuy, 3. .
XasuHa. — CII6 .:Xumus, 1994. — 432 c.

5. Jlypee 10O. FO. CnpaBounuk no ananuruaeckoit xumuu/10. 1O. Jlypee. — M.:
Xumus, 1967. — 390 c.

6. 3amaun M ynpakHeHHs 1o oouiei xumuu: yueoHoe nocodue./Ilox pen. H. B.
KopoBuna. — M.: Beicias mikona, 2003. — 255 c.

7. I'onbOpaiix P. A. COopHUK 33134 ¥ yIIpakHEHUH 10 XUMHU: Y 4eOHoe mocoOue
JUTSI XMM.-TE€XHOJI. CTell. BhIcII. yueO. 3aBenenuii/P. A. I'onbOpaiix, E. 1. MacnoB. — M.:

Bricmas mkona, 1997. — 384 c.

9.2. UnTepHeT-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

NNk W=

9.3. IlporpammHoe obecnieyeHmne

YHuBepcuTer  oOecriedeH  HEOOXOAMMBIM  KOMIUIEKTOM  JIMIEH3MOHHOTO H  CBOOOJHO
pacrnpocTpaHsIeMoro MporpaMMHOro 0becredeHus, B TOM YUCIIe 0Te4eCTBEHHOTO MTPOU3BO/ICTBA.

Kaxnpiii oOydwaromuiicss B TEYEHHE BCEro Ieproia oOydeHHsi oOecliedeH HHIMBUIYAIbHBIM
HEOrPaHWYECHHBIM JOCTYIIOM K 3JIEKTPOHHON MH()OPMaMOHHO-00pa30BaTENbHON Cpeie YHUBEPCUTETA U3
mo00il TOYKH, B KOTOPOH HMeeTcss IOCTyHn K HH(OPMALMOHHO-TEJICKOMMYHHKAIMOHHOW CETH
«/HTEpHET» KaK Ha TEPPUTOPHUN YHUBEPCHUTETA, TaK U BHE €€.

VYHHUBEPCUTET OO0CCIEYCH CJCIYIOIUM KOMIUIEKTOM JIMIEH3HOHHOTO IPOTPaMMHOTO
o0ecrieueHus.

1. JIuneH3noHHOE MPOrpaMMHOE 0OecTieueHne, UCroab3yemoe B Uarl'Y


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

1.1.
1.2.
1.3.

Microsoft Windows 7
Microsoft Office 2007

[Iporpammusiil kommneke MMUC “Busyansnast Ctyaus TectupoBanus™

1.4. Antuupycnoe I1O Eset Nod32
1.5. CopaBouHo-1mipaBoBast cuctema “KoHcynbTanT”
1.6. CopaBouHo-11paBoBasi cuctema “I'apant”
Hap;my C TpaauUOUOHHBIMU HU3JAHUAMHU CTYACHTbI W COTPYAHHKU HMEIOT BO3MOXHOCTH
I10JIB30BaThCs DJICKTPOHHBIMU ITOJIHOTEKCTOBBIMHA 0azaMu JAaHHBIX
Tabnuua 9.1.
HasBanue pecypca Cceblaka/gocTyn

OnektpoHHas  OuOnmoreka onnaiiH «EamHoe okHo Kk | http://window.edu.ru
00pa3oBaTeIbHBIM PeCypcamy)

«O0pazoBarenbHbIi pecypc Poccum» http://school-collection.edu.ru
OenepanbHbld  00pa30BaTENBHBIM  MOpTAN:  yupexaeHws, | http:/www.edu.ru —

nporpammsl, cTanaapTsl, BY3s1, Tecter EI'D, THA

OenepanbHbIT LEHTP nHpOpPMaIMOHHO-00pa3oBaTenbHbIX | http://fcior.edu.ru -
pecypcos (PLIIOP)
9bC "KOHCVYJIbTAHT CTYIAEHTA". Onextponnas | http://polpred.com/news

OMOIMOTEKA TEXHUIECKOTO By3a

M3narenscTBO «JlaHby. DIEKTPOHHO-OMOIMOTEUHAS CUCTEMA

http://www.studentlibrary.ru -

Pycckas BupTyansHast OubImoTeka

http://rvb.ru —

I/I3,ElaTCJ'II>CTBO «JIaHbBY. 3J'IeKTpOHHO-6I/I6J'II/IOTe‘IHaH CUCTEMA

http://e.lanbook.com -

E>xenenensHuk Hayku 1 oopazoBanust FOra Poccun «Axanemus»

http://old.rsue.ru/Academy/Archives/
Index.htm

Hayunas snextponnast 6ubnmoreka «e-Library»

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

OnexTpoHHO-OMbIMOoTeuHas cuctema IPRbooks

http://www.iprbookshop.ru -

SHGKTpOHHO—CHpaBO‘-IHaH cucrema JOKYMCHTOB B

cdepe
obpazoBanus «THPOpMUO»

http://www.informio.ru

NudopmarmonHo-mpaBoBas cucrema « KOHCYITbTaHT-TUTFIOC»

CereBast BepcHs, IOCTyIHa CO BCEX
KOMITBIOTEPOB B KOPHOPATUBHOU ceTu
Narl'y

HNudopmarmorHo-mipaBoBas cucrema «I apant

CeteBass Bepcusi, JOCTYITHA €O BceX
KOMITBIOTEPOB B KOPIOPATHBHOMN ceTH



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

Nuarl'y

OneKTpoHHO-0nbMoTeuHas cuctema «FOpai» https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCHUIIJINHBI

Teopernuecknii Kypc

1) Jlexiuu: mpe3eHTanuu.

2) KoHTponbHbIE TECTHI.

3) Crincox BONpOCOB IS TPOBEIEHUS KOJIJIOKBUYMOB.
4) BapuanTs! 3amanuii 1151 KOHTPOJIBHBIX PabOT.

5) BapuanTsl 3a7anuii 17151 CaMOCTOSATENBHBIX PaboT.

11. METOJIMYECKUE YKA3ZAHUS JJI51 OBYYAIOIMXCS MO OCBOEHMIO
TUCHUTIIMHBI

Jucnunnuna «neMeHTapHbIN Kype XUMUN» HarpajieHa Ha GOpMUPOBAHNE KOMITETEHITUH:
YK-2, OIIK-6, TIK-3..
[IpomexxyTouHast aTTecTanys IpeaIoIaraeT 3K3aMeH.
[Ipuctynas K U3y4EeHUIO TUCLUIUIMHBL, HEOOXOAUMO B MEPBYIO O4Yepelb O3HAKOMUTHCS C
coziep;kanueM paboueit nporpammbl qucuumiuab! (PIT).
Jlexuuy UMEIOT LEIBI0 JaTh CUCTEMATU3UPOBAHHbBIE OCHOBBI HAYUHBIX 3HAHUIA.
[Tpu u3yyennu u npopabOTKE TEOPETUYECKOT0 MaTepraia HeOOXO0AUMO:
- MOBTOPUTH 3aKOHCIIEKTHPOBAHHBIN Ha JIEKIIMOHHOM 3aHSATHUM MaTepuayl U JONOJIHUTH €ro C
Y4ETOM PEKOMEHIOBAHHOM 110 TaHHOM TEME JINTEPATyPhl;
- IIpU CAMOCTOATEIbHOM H3YYEHMM TEOPETUYECKOW TEMBI CIEJIaTh KOHCIEKT, MCIIOJIb3Ys
pexomennoBanuble B PIIJ] nurepaTypHble HMCTOYHUKM U pecypchbl HH(OPMALMOHHO-
TEJIEKOMMYHUKAaMOHHOM ceTH «HTepHeT»
- IIpY MOATOTOBKE K MPOMEKYTOYHON aTTECTAllMM 10 MOJYJIIO UCIIOJIb30BAaTh MaTepualibl (hoHaa
OLICHOYHBIX CPEJICTB.

JlaGoparopHble 3aHATHS NPOBOASTCA C LIEJBI0 YIIyOJdeHHs M 3aKpeIuieHUs 3HAHUM,
MOJYYEHHBIX Ha JIEKUUSAX M B IPOILIECCE CAMOCTOATENBbHOM pPabOThl HaJXl HOPMAaTHUBHBIMHU
JOKYMEHTaMH, y4eOHOM U HayYHOU JTUTepaTypOu.

ITpu noAroTOBKE K 1a00OPaTOPHOMY 3aHATHIO HEOOXOIUMO:
- U3YYHTb, IOBTOPUTH TEOPETUUECKUI MaTepHUall o 3aaHHOI TeMe;
- IIpY BBIIIOJIHEHUY JIOMAIIHUX PACUETHBIX 3a/laHUM, U3yUUTh, [IOBTOPUTH TUIIOBBIE 3a/1aHNUS,
BBITIOJIHSIEMbIE B Ay TUTOPUH.

Pexomenganum mo padore ¢ HaAy4YHOH U Y4eOHOI TUTepPaTypoOi

Pabota ¢ yueOHOW 1 HAyYHOU JTUTEPATYPOU ABIISICTCS TIIAaBHON (hOPMO CaMOCTOSITEIIbHON
paboThl M HeoOXoArMMa NpPU TOATOTOBKE K YCTHOMY OIPOCY Ha CEMUHAPCKUX 3aHATHUSX, K
MOJIyJIbHBIM KOHTPOJIBHBIM padoTaM, onpocy, 3aueTy. OHa BKJIIOYAET MPOpabOTKy JIEKIIMOHHOTO



MaTepuana — HU3y4YeHHE PEKOMEHIOBAHHBIX MCTOYHUKOB M JIUTEPATYPHI MO TEMATUKE JICKIIHIA.
KoHcmekT nexknuu moJbKeH conepkaTth pedepaTUBHYIO 3alMCh OCHOBHBIX BOIPOCOB JICKITWH,
MPEJIOKEHHBIX TpernoAaBaTeieM cxeMm (TpU HMX JEMOHCTPAIMH), OCHOBHBIX HCTOYHHUKOB U
JUTEPATYPBI TI0O TEMaM, BBIBOJBI 10 KaXJIOMY BoIpocy. KOHCIEKT OJKEH OBITh BBIITOJIHEH B
OTHeNnbHON TeTpaau mo mpeamery. OH MOKeH OBITh aKKypaTHBIM, XOPOIIO YUTA€MbBIM, HE
COJIEPIKaTh HE OTHOCAMIYIOCS K TeMe WH()OPMAIIHIO WU PUCYHKH.

KoHcrnekTsl Hay4HO TUTEpaTyphl MPU CAMOCTOSITETFHOM MOATOTOBKE K 3aHSITHSIM JTOJKHBI
OBITh BBITIOJTHEHBI TAK)KE AKKypaTHO, COJCP)KATh OTBETHI HA KX/l TIOCTABJICHHBIH B TEMe
BONPOC, UMETh CCBUIKY Ha MCTOYHUK HWHGPOpPMAIMU C O0S3aTeNbHBIM YKa3aHHEM aBTOpa,
Ha3BaHWS W TOJA W3JaHUS HWCIOJNB3YeMOH HaydHOW ITeparypbl. KOHCIIEKT MOXET OBITh
OTIOPHBIM (COJIEPKaTh JUIIh OCHOBHBIE KITIOYEBBIC MO3UIINN), HO TIPU 3TOM IMO3BOJISIFOIINM J1aTh
MIOJTHBIA OTBET IO BOTIPOCY, MOXET ObITh TOIPpOOHBIM. OOBEM KOHCIIEKTa OMPEICIISICTCS CaMUM
o0yJaronmmcs.

B nporecce paGoTel ¢ yueOHOM U HAyYHOH JTUTEpATypOl 00yJarONTUICT MOXKET:

- JenaTh 3allUCU MO XOAYy YTEHHS B BUJE MPOCTOrO WM Pa3BEpHYTOro IUTaHa (CO3AaBaTh
MepeYeHb OCHOBHBIX BOIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBIIATh TE3UCHI (IUTHPOBAHHE HaWOONee BAXKHBIX MECT CTaTbU WJIH MOHOrpaduu,
KOPOTKOE€ M3JI0’)KEHNE OCHOBHBIX MBICJICH aBTOpa);

- TOTOBUTH aHHOTAINH (KpaTKoe 0000IIeHHe OCHOBHBIX BOIIPOCOB PaOOTHI);

- CO371aBaTh KOHCIIEKTHI (pa3BepHYTHIE TE3HUCHI).



Pabouas mporpamma IUCHUIUIMHBI « XMMHUS» COCTaBJIE€HAa B COOTBETCTBUU C TPeOOBaHUSAMU
®I'OC BO mno nanpasnenuto noarotoBku 44.03.05 Ilenarorndeckoe oOpasoBaHue (¢ JIBYMs
npoQuasiMH  TMOATOTOBKM)  MHPOGMIM  TOATOTOBKHM  «DKOHOMHKA,  TEXHOJIOrMYecKoe
o0pa3zoBaHKE», YTBEPKJIECHHOTO NMpHKa3oM MuHHCTepcTBa 00pa3oBaHus UM Hayku Poccuiickoif
Oenepanun ot «22» deppans 2018 r. Nel25 , ¢ yduetoM mpogheccuonanvroeo cmanoapma
01.004  Ilpogheccuonanvnoii  cmandapm  «lledazoe  npogeccuonanvhoco  0Oyuenus,
npogeccuonanbHoco 0b6pazosanus U OONOIHUMENbHO20 NPOPeCcCUOHANbHO20 00pA308aHUSY
ymeeporcoenHulil  npukazom Munucmepcmeéa mpyoa u coyuanrbHou 3awumsl Poccuiickoi
Deoepayuu om 8 cenmsbpa 2015 e. Ne608u (3apecucmpuposan MuHUCmMepcmeom 0Cmuyuu
Poccuiickoii @edepayuu 24 cenmsaops 2015 e. pecucmpayuonnwiii Ne38993)

ITporpaMmMy cocTaBuIIN:

.- CTapLIMi MpenojaBaTensb Kapeapbl XUMUH

[Tporpamma onobpeHa Ha 3aceqanuu kKadeapbl «XUMUsD)
IMporokon Ne19 ot «20» 06 2023 roxa

3aB. Kadeapoii

[Tporpamma omo0pena YueOHO-METOAMYECKUM XUMHKO-OMOJIOTHYECKOT0 (paKynbpTeTa

npotokos Ne 10 ot «26» 06 2023  roxa

IIpencenarens
VY4eOHO-METOIMYECKOT0 COBETa XUMHUKO-OMOIOTHYECKOT0 (haKyJIbTeTa

HporpaMMa pacCMOTpPCHA Ha 3aCCAaHNN yqe6HO—M€TOI[I/I‘leCKOFO COBCTAa YHUBCPCUTCTA

npoTokoda Ne 10 ot «_ 28  » 06 2023r.

[Ipencenatens YueOHO-METOAMUYECKOTO COBETA YHUBEPCUTETA



CaeieHH 0 epeyTBePKAeHUHN POrPAMMBbI HA 0YepeAHOl y4eOHbIi roJ U perucTpauun

H3MeEHEeHU
VYueOHBbI Pemenne kadenpot BueceHunie u3sMeHeHusa [Moxmnucek 3aB. kadenpon
T'on (Ne mpoTokoura,

J1aTa)
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