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1. IEJIM OCBOEHUA JUCHUIIIMHBI

I_Ie.]'lﬂMl/I OCBOCHMUA JUCHHUIIJIMHbI «3.]'IeMeHTapHLII71 KypC XUMHMW)> SIBJIAIOTCH:

— HW3Y4YCHUC CTYACHTAMH OCHOBHBIX MHOHATHH U 3aKOHOB XHUMHU,

— OCBOEHHME OCHOBHOI'0O MaTepuaja Mo CTPOCHHIO aTOMOB, XUMUYECKOU CBSI3U U
3aKOHOMEPHOCTSIM, CBSI3aHHBIM C TIEPHOUYECCKUM 3aKOHOM M TIEPUOIUICCKOM
cuctemoit anemeHToB /. 1. MeHnieneena.

— U3Y4YCHHE OCHOB XMMUYECKON TEPMOJIMHAMHUKN U KUHETUKU XUMHUECKUX
MPOIIECCOB.

— TIOJIyY€HHE IITyOOKUX 3HAHHUM 110 TEOPUU PACTBOPOB U TEOPHH IIEKTPOXUMHUUECKUX
MIPOIIECCOB.

2.MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOII BO

Hucturnnuaa «OJIEMEHTApHBIH KypC XHMHH» OTHOCHTCS K  49acTH, (OpPMHpPYEeMOit

y4aCTHHKaMHU 00pa3oBaTeNbHBIX OTHOILICHHI; U3yJaeTcs B 1 cemecTpe.

Taoauna 2.1.

CBs13b AMCHUILIMHBI «JJIeMEHTAPHBbI Kypc XUMHK» € NPeAlIecTBYIOLIUMHA
AMCUMIIINHAMM M CPOKH UX H3yYeHHUs

Kon JIMCUMIITUHBL, TPEIIIECTBYIONINE TUCIUTUIMHE Cemectp
JUCLIUIUIAHBI «IneMeHTapHBIA KypC XUMHH
b1.0.11 Marematuka 1
b1.0.15 dusnka 1
b1.0.14 Nudopmartuka 1
Taoauma 2.2.

CBfA3b IMCUHHUILTUHBI «JJIeMEeHTAPHbII Kypc XUMHI € MOCJIey I0IMMHA
AUCHMIIMHAMHU U CPOKHU MX HU3YUYEeHUS

Kon JIucuuUIIInHEL, CIEAYOIUE 3a JTUCIUIUIMHON Cemectp
JUCIUIUIAHBL | «DJIEMEHTAPHBIH KypC XUMUH»
51.0.06 Heopranuueckas xumust 2,3
B1.B.09 AHanuTHYecKas XUMHs 4,5
51.0.07 Opranndeckas XuMus 6,7
51.0.08 Duzryeckas XUMHUsI 6,7




b1.B.07 BbICOKOMOIIEKYIIApHBIE COCIUHEHUS 8

b1.B./IB.03.01 Komnonguas xumus 8

B pe3yJbTaTe OCBOCHUA TUCHUIIVIMNHBI oﬁyqaloumﬁCH HOJI2KCH

3HATD:
° [TpuHIIUIIBI KiaccupuKallud W HOMEHKIATypy  HEOpraHMYeCKHX
COCIUHCHHM;
° OCHOBHBIC THITBI XUMHYCCKHX CBSI3CIi;
° OCHOBBI COBPEMEHHOW TEOPHUH CTPOCHUS aTOMa;
o Teoputo KOMIIIEKCHBIX COCTMHEHU;
° OCHOBBI SHEPTETUKHA U KHHETUKA XUMUYECKHUX MTPOIIECCOB;
° Teopuro pacTBOPOB HEIJIEKTPOIUTOB U JIEKTPOJIUTOB;
° OCHOBBI JIEKTPOJIMTHUECKUX MPOLECCOB;
yMeTh:
° Haxonutb cBsi3b MEXIy CTPOCHHEM BEHIECTBA M €ro XHMHYECKUMHU
BO3MOKHOCTSIMU,
° Pemate mo0ble XUMHUYECKHE 3a/1a9d, OMTUPASICh HA TEOPETUIECCKUN MaTepua
OCHOB XHMHH;
° [IpoBoauTh mpocTelne pacu€Tbl MO OKUCIUTEIBHO-BOCCTAHOBHUTEIBHBIM
peaKIusIM, YHEPreTUIECKUM U KHHETHIECKUM TTpolieccam, TEOPUU PaCTBOPOB;
° PaGorare B maboparopuu ¢ UCHOIB30BAHUEM IMPOCTEHIIETO J1a00PaTOPHOTO
00opyI0BaHNS;
° CocCTaBlATh XHUMHUYECKHE PEAKIUU JIOOBIX XUMHUYECKUX TIPOLIECCOB M

BBITIOJIHATH HA KX OCHOBE HCO6XOZ[PIMBI€ PpacCyYCThI.

BJIAJETh:
o MeToaukoi TpOBENEHHUS] XHUMHYECKOrO OJKCIEpUMEHTa B J1abOpaTOPHBIX
YCIIOBHSIX;
o YMeHuem npaBuIbHOTO O0BSCHEHUS PE3YJIbTAaTOB SKCIIEPUMEHTA, €CIIN JJaXkKe
pe3yJbTaT OTPULIATEIbHBIN;
o MertogamMu OKa3zaHuS IIEpBOM TIOMOIIM IIPM HECYACTHBIX CIy4asX B

XUMUYECKOH JTabopaTopuHu.

3. KOMIIETEHIUA OBYYAIOUIETI'OCA, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHUA JUCHUIIJINHBI
[Ipouiecc wu3y4yeHHs IUCHUILIMHBI HampaBieH Ha (HOpMUPOBAHHE DIEMEHTOB
ciaenyromux kommeTteHIid B coorBeTcTBUU ¢ PI'OC BO um OIIOII BO no manHOMY

HampaBJICHUIO IMOATOTOBKU:



Tabauua 3.1.

Kon HaunmeHoBaHue Nuauxarop B pe3yJibTaTte ocBOCHHS
KOMIIeTeHII KOMIeTeHIH U JOCTHKEHHS AUCHMIUIMHBI 00y4arommiics
UM KOMIeTeHI MU JOJIKeH:
Ynusepcanvnvie komnemenyuu u uHOUKAMOPDHL UX OOCHIUNHCCHUSA
YK-2 Cnoco6en onpenensite | YK-2.1. Onpenensier 3HaTh:

KPYT 3a7a4 B paMKax
MOCTABJEHHOM IeJIH 1
BBIOMPATH ONTHMAJIb-
HbIe CI0CcOo0bI UX pelle-
HUSL, HCXO05 U3 IeHCT-
BYIOIIMX NPABOBBIX
HOPM, UMEIOIINXCA
pecypcoB M OrpaHu-
YeHHUu .

KpYT 33724 B paMKax
MIOCTaBJICHHOH 1ENH,
OTIpe/IEeTIsIeT CBSAZH
MEXTy HUMU;

YK-2.2. IIpennaraer
CIIOCOOBI PEIICHUS
MOCTaBJICHHBIX 3a/1a4
1 0’KUJIaEMBIE PE3yJIb-
TaTbl; OLICHUBACT
MPEeUT0KECHHBIE
CIIoco0BI C TOUKU
3pEHHUSI COOTBETCTBUS
LIEITH IPOCKTA;

YK-2.3. [Inanupyer
peanu3anuro 3a1ad B
30HE CBOEH OTBETCT-
BEHHOCTU C yYETOM
HUMEIOLIUXCS pecyp-
COB M OIpPAaHUYEHUH,
JEeWCTBYIOIINX IIpa-
BOBBIX HOPM;

YK-2.4. Beiongser
3a7la4d B 30HE CBOCH
OTBCTCTBCHHOCTU B
COOTBETCTBHH C 3aIljia-
HUPOBAHHBIMH PE3YIIb-
TaTaMU U TOYKAMHU
KOHTPOJIsI, U HEOO-
XOJIUMOCTH KOPPEK-
TUPYET CIIOCOOBI
pEIlcHHMs 33/1aY;

- TpeOOBaHMS U IPUHIUIIBI IIeJIe-
MOJIaraHus;

- IPUHIIMIIBI 1 METOBI TIAHUPOBA-
HUS;

- METO/ABI OPTAHU3ALIAU U YIIPAB-
JICHWS B 00JIaCTH XMMHUH, TIPUMEHSI-
emble Ha (eaepabHOM B perto-
HAJILHOM YPOBHSIX;

YMeTh:

- (hopMyIHPOBATH MEPEUCHD
B3aMMOCBSI3aHHBIX 3aj7a4, 00eCcIeun-
BAIOIIMX JOCTHKEHHE TIOCTABIICH-
HOI1 1IeIH;

- OTIPENIENATh 0KUIAEMBIE PE3YJTb-
TaThbl pCIHCHI/IH 3aaa4,

- pa3pabaThIBaTh PA3INYHBIC BHIIBI
IIJIAaHOB I10 peaﬂﬂ?,am/m nporpaMM B
00J1aCTH XUMUU;

- HpOBO[[I/ITI) aHaJIn3 I1IJIaHOB C
MO3UIIMI [TPABOBBIX HOPM, HMEIO-
IIUXCS PECYPCOB U OTPAHUYCHUH;

- POBOJIUTH OIIEHKY PECYPCHOTO
oOecreueHNsl pa3TnyHbIX
MEPONPHUATHN XUMUYECKOTO
xapakTepa (Hay4yHO-TIPaKTHYECKHE
KOH(epEeHIINH, HayYHble CEMHHAPHI,
JTUCITYTHI);

- OPMEHTHPOBAThCS B 3aKOHO 1A~
TENLCTBE U MPABOBOM JIUTEPATypE,
HpI/IHI/IMaTL pCHICHI/IH u COBCpHIaTI)
JIEHACTBUSA B COOTBETCTBHMH C 3aKO-




YK-2.5. IIpencrasis
€T pe3yNbTaThl MPOEK-
Ta, MpeAaraeT BO3MO-
JKHOCTH MIX HCIOJB30-
BaHUS U/WIA COBEP-
[ICHCTBOBAHHS.

HOM.

Baagern:

- METOJIMKOM M METOIaMH ILJIaHU-
pOBaHUS U TIPOBEICHUS HAYYHOTO
KCCJIEeI0OBAHUS IO ONPEACICHUIO
3 PEKTUBHOCTH NEATECTHLHOCTH B
00JIaCTH XUMHH.

Ilpogheccuonanvuvie Komnemenyuu u UHOUKAMOPBL UX OOCHIUNCEHUA

MNK-3

CrocodeH ucnoab30-
BaTh CUCTeMbI pyHa-
MEHTAJLHBIX XUMHM-
YeCKHX MOHATHI U
METO00JI0THYeCKHX
aCHeKTOB XUMHUH, (hOpM
H METO/I0B HAYYHOI'0
MO3HAHHUA.

MK-3.1. 3HaeT OCHOBBI
(hyHIIAMEHTAITBHBIX
pa3aenoB XUMHUH: He-
OpraHUYeCKON XHUMHUHU
(cocras, cTpoeHmue,
CBOWCTBA BEIIECTB U
COEMHEHHUH ), OpraHu-
YECKOW XVUMHU (OCHOB-
HBI€ KJIacChl yTIIEBO-
JIOPOJIOB, TOMO(YHK-
MOHAJIHBIX, TETEPO-
(hyHKIIMOHATBHBIX U
TETePOLUKITNICCKHUX
COCIMHEHNH), aHaN-
THUYECKOU XUMHH (MeT-
POJIOTHYECKHE METO B
aHaJM3a, CyIIeCTBO
peaxiui, TPUHIIUIBI 1
00J1acTH UCTIOIB30-
BaHUS XUMHUYECKOTO
aHanm3a), pusndeckoit
XUMHH (OCHOBBI Tep-
MOJIMHAMUKH, TEOPUHU
PacTBOPOB U (a30BBIX
paBHOBecHH, XUMHU-
YECKOW KMHETHUKU U
KaTanmsa,
3JEKTPOXHUMUH)

MK-3.2.YMmeer npume-
HSATh TEOPETUUCCKHE
3HAHUS JJISl PEIICHHS
KOHKPETHBIX 337134 B
XUMUH; MTOJTb30BAThHCS
COBPEMEHHBIMH TIPE/I-
CTaBJICHUSMH OCHOB-
HBIX pa3/ieioB eCcTecT-
BEHHBIX HAYK JJIs

3HaTh: 0a30BbIC MOHATHS HEOpTa-
HHUYECKOM, OpPraHWYEeCKOM, aHaJu-
THYECKOH, PU3NIECKOHN, KBAHTO-
BOI XUMHH, XUMHUH BEICOKOMOJIC-
KYJSIPHBIX COCTUHEHUN U XUMU-
YECKOH TEXHOJIOTUH U 3aKOHOMEp-
HOCTH XUMUYECKUX TIPOIECCOB C
Y4acTHEM HEOPTaHUYECKUX, a TAKKE
HU3KO- U BEICOKOMOJIEKYIISIPHBIX
OpPraHUYECKUX BEILECTB

YMeThb:

- IPOBOJIUTH NPOCTHIE OTIEPALIUHI
(ananu3a u KIaccuPpUKaIuu
BEIIECTB, COCTaBICHUS (OPMYIL,
CXEM MPOIIECCOB, IEPBUYHOTO
aHaM3a pe3yJbTaTOB | T.IL.),
BOCIIPOU3BOAUTH OCHOBHBIC MOHSI-
THSI HEOPraHUYECKOM, opraHuyec-
KOU, aHATUTUIECKON, PU3UICCKOH,
KBaHTOBOM XMMUH, XMMUU BBICOKO-
MOJIEKYJISIPHBIX COCTUHEHUN U
XAMHYECKOHN TEXHOJOTHUH 1
3aKOHOMEPHOCTH XUMUYECKUX
MIPOIIECCOB C yYacTHEM HEOpPraHH-
YECKHX, a TAK)KE€ HU3KO- U BBICOKO-
MOJIEKYJISIPHBIX OPTaHUYIECKUX
BCIICCTB.

Baanern:

- HaBBIKOM paboTHI C yaeOHOH
JINTEPATypOM 0 HEOPTraHUUECKOH,
OPTraHUYECKOM, aHATUTUYECKOH,
(m3nYeCcKor, KBAaHTOBOW XUMUH,
XHUMHH BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUHN U XUMHYECKOU
TEXHOJIOTHH




00BSICHEHHUSI CTIeU(H-
KU TIOBEJICHUS] XUMHU-
YECKHUX COCIMHCHUIM;
HCIOJIH30BaTh TaHHEIC
110 CTPOEHUIO BEILIECTB
U COCUHEHUHN IS
HU3YUYEHUS UX CBOMCTB,
HCTIOJIE30BATh CTPYK-
TYpHBIE TaHHBIC B HIC-
CJICIOBAHUMU.

IIK-3.3.Binazeer oc-
HOBaMH TEOPUU (PYH-
JTAMEHTaJIBHBIX pa3ie-
JIOB XMMUH;, HaBBIKAMH
pEIICHHs] KOHKPETHBIX
TEOPETHYECKUX U
9KCHEPUMEHTATHHBIX
3azad4.

4. OFbEM JJVCLHUIIMHBI 1 BUJbl YYEBHOU PABOThHI

Tabauna 4.1.
O0bem AMCcUMIJIMHBI M BUABI Y4eOHOI padoThl
Bup yueOHoii padoThl Bcero 1
4acoB cemMecTp
OO61m1ast TpPyA0€MKOCTh JUCITUTUTHHBI 252 252
AYIUTOpHBIE 3aHATHUS 166 166
Jlekumu 54 54
[TpakTHueckue 3aHATHSI 112 112
CamocrostenbHas padora cryneHtoB (CPC) 59 59
KoHnTponb 27 27

5. COAEP) KAHUE JTUCIUIIJIMHDBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3JAEJIAM) C YKASAHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA
AKAJEMHUYECKHUX NJIM ACTPOHOMUNYECKHUX YACOB 1 BUIOB YYEBHbIX

3AHATUUA

CTpyKTypa U coepkaHue JUCHUIIHHBI

Taoauna 5.1.

OO01mmas Tpy10eMKOCTb JUCIUIUIMHBI COCTABIICT 5 3a4eTHHIX euHuIl, 180 yacos




Buael yueGHoi pa-

0OTBI, BKIIOYAs

®dopma TEKyIIEero

§ KOHTPOJISI YCTICBAEMOCTH,
Pasnen nucuumninHb o camMocT. paboTy
/o > (bopma MPOMEKYTOUHOTO
O Jlex | [Ipakt. [CamocCTOSIT.
KOHTPOJIS U aTTeCTallun
muu | pabotel | pabora
1 BBenenne. OcHOBHEIE 1 4 10 4 TecT Ha XUM.
TIOHSITHSI M 3aKOHBI XUMUH. HOMCHKJIATYPY
2 Crpoenue aToma 1 6 14 7 TecToBrle 3aaHns
Konrponsnas pabora
3 XuMHU4ecKas CBsI3b 1 6 14 6
No 1
4 | Tepunon. 3akon u Ilepnon. 1 6 10 6 Kosmoksuym Ne 1
cucTema
5 Crpoenne KOMILICKCHBIX 1 6 10 6 TecToBbIE 3aAaHUS
COeIMHEHU N
6 Hauana xummraeckon 1 6 14 8 TecToBble 3am1anKs
TEPMOTUHAMUKHU
Kunernka u MexaHusm 1 6 14
XUMHYECKOW peaKuu KonTponbHas pabora
7 8
No 2
PactBopbI 1 8 14
8 8 TecToBbIE 3a1aHUS
DNEKTPOXUMHUECKHE 1 6
CBOIICTBa pacTBOPOB TecToBbIC 3a1aHUS
9 12 6 Kontponbnas padota Ne3
Komnnoksuym Ne 2
Hroro: 54 112 59
5.2. CopmepixaHue TUCHUILIHHBI «)JIeMEHTAPHBI Kype XUMHI»
1. BBenenue

EJIOYb,

XuMUs Kak CUCTEMa 3HAHUHM O BEIIECTBAX M MX IMPEBpAIICHUSAX. Teopus U 3KCIEPUMEHT
B XUMHHU. Paznuunble ypoBHH XuMHUYeckoil teopuu. Mupopmarmonusie cucrembl. Cucrema
MIPUOPUTETOB B pa3BUTHHU XUMUU. OCHOBHBIE MTPOOIEMbl COBPEMEHHON HEOPraHUYECKON XUMHUU.
Pycckas HOMeHKIaTypa HEOPraHMYECKUX COSAMHEHUM (KUCIOPOJ, OKUCEN, THAPOOKUCH, BOJA,

MIEPEKUCH

BOJIOPOJA,
HOMEHKJIaTypa. XMMHS U IKOJIOTHSL.

CEPHOKHCIIBIH,

XJIOPUCTBIA U

T.J.).

MexayHapoaHas




OCHOBHBIE TOHATUS W 3aKOHbl XUMHUH. ATOMHas €UHMIIA Macchbl. ATOMHas u
MOJIeKyJIsipHast Macchl. Mosib. MonbHast Mmacca. BameHTHOCTE. CTeneHb OKUCIICHNS. DKBUBAJICHT.
MounbHas Macca 3kBuUBajeHTa. OnpenencHus XMMUYECKOTO0 SKBUBAJIEHTA DJIEMEHTA, KUCIIOTHI,
TUAPOKCUAA, CONM, oOKcuaa. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE SKBUBAJICHTHL. 3aKOH
CTEXUOMETPUU. 3aKOH IKBHUBAJICHTOB.

CriocoObI BbIpayKEeHUS] KOHIIEHTPAIK PaCTBOPOB.

2. CTpOCHl/Ie aToma. Pa3Butue l'[pe)ICTaBJIeHI/Iﬁ 0 CTPOCHHUHU aTOMA. KBanrtoBo-
MEXaHN4YeCKasa MOJ¢e/Ib.

AtoM — Kak cioxHas cuctema. CioxHasi CTpykTypa siapa. IIpoToHBI MU HEHWTPOHBI.
[IpoTOHHO-HENTPOHHAs TEOPUS CTPOCHHUS SIpa.

JIBolicTBEHHas1 mpupoaa dIeKTpoHa. Macca M 3apsax AJIEKTPOHOB. BOIHOBBIE CBOKCTBA
anekTpoHoB. CooTHouieHue HeompeaeneHHocTu I'eizendepra. Ilonstue opoburamu. BomHoBas
¢byHkuus u BoiHOBoe ypaBHeHue lllpemunrepa. PagmaneHast m opOWTanbHas COCTaBISIOIINE
BOJIHOBOM (DyHKIIUH.

KBanrtoBeie uncna. CTpyKTypa 3JIEKTPOHHBIX 000s0ueK. KBaHTOBBIE YPOBHHU, KBAHTOBbBIE
NOJAypoBHH, S-, P-, O-, f- aromueie opOurtamu. IIpaBuno KieukoBckoro. PeanbHble
pacmoJIOkKEHHS] YPOBHEHN U OJAYPOBHEU B aTOME.

OCHOBHBIE TIIPUHLMIBI PACTIPENEIICHUS 3JEKTPOHOB B aTOME: NPHUHLMII HaUMEHbIIEH
sHepruu, npuHun [laynu u npasuio ['ynaa.

N300pakeHue 3JIeKTPOHHON CTPYKTYphl aTOMA MPH MOMOIIM 3JIEKTPOHHBIX (OpMYIT U
KBaHTOBBIX SY€eK. DHEPreTUUeCKHe JuarpaMMbl MHOTO3JIEKTPOHHBIX aTOMOB.

3. XuMHnyeckas CBA3b

[lonarue xumuueckoil cBsizu. KpuBble M3MEHEHHUS >HEPTUM NpU OOpa30BaHUM CBSA3H.
IIpupona xumuueckoi cBsi3u. KonnuecTBEHHbIE XapaKTEpUCTUKU CBA3U. Tum cBs3u. BaneHTHble
U MEXMOJIEKYISPHBIE CBS3H.

KoBasnentHas cBsa3b. JlBa MeToga OOBSCHEHHS KOBAJIEHTHOM CBsi3u. (OCHOBHBIC
noyiokeHuss meroaa BaneHTHBIX cBa3eil (BC). IMonspHocts cBsizu. HemomsipHble W mosisipHbIE
MOJIEKYNIBI. JIMMONBbHBIA MOMEHT M XapaKTEPUCTUKH CTENEHHM MOJSIPHOCTH CBSI3U. TuUIbI
ruOpuaAn3ail aTOMHBIX OpOHTaNel, HampaBIEHHOCTb XHMHUYECKOH CBSA3U, TeoMeTpuyecKas
KOHpHUrypamus MOJEKyd. 6- W 7- cBa3d. OpauHapHble, [BOHHBIE W TPOWHBIC CBS3M.
HenacpiaeMocTh CBsI3U. DHEPrUs CBS3H.

OCHOBHBIE TOJOXEHUS METOJa MOJEKYyJsApHbIX opOutaneit (MMO). CasseiBaromue,
Pa3pBIXJISIIONIME W HECBS3BIBAIOLIME MOJIEKYJISIpHbIE OpOWTaNM; G- U T- MOJEKYJISpHBIE
opouranu. Cxembl MOJIEKYJSIPHBIX OpOHTAae IBYXaTOMHBIX TOMOSJICPHBIX, T€TEPOSACPHBIX H
MHOT0aTOMHBIX MOJIeKyI. [Topsinok cBsizu. MaruutHbele cBOCTBAa MOJIeKyJl. CpaBHEHUE METO/I0B
BC u MMO.

Nonnas cBsa3p. Kpurepuii oOpa3oBaHuWss HWOHHOW CBsi3u. HeHachIaeMOCTh CBSI3H.
Kpucrannuueckoe cocTosiHuE MOHHBIX coeJuHEHN. HeHanpaBieHHOCTh CBSI3U. DHEPrUs CBA3H.

MexmonekynsipHble cBsi3U. BogopoaHas cBs3b.

4, Ilepuonnyeckunii 3akoH W mnepuoauveckass cucrema 3jementoB JI.U.
MenpeieeBa

ITouckn OCHOBBI KJ'IaCCI/I(bI/IKaHI/II/I XHUMHUYCCKHUX 9JICMCHTOB a0 OTKPBITHA
NEPpUOANYCCKOTO 3aKOHaA.



Tpu stana pabots! [I.M1. MenzaeneeBa B 0071acTH CUCTEMATUKNU XUMUYECKHX 3JIEMEHTOB.
@opMynHpoOBKa MEPUOANMYECKOTO 3akoHa. Co3naHue NEPHOAUYECKON CHCTEMBI SJIEMEHTOB.
Jlormueckue BbIBO/IBI U3 IEPUOAMUYECKOTO 3aKOHA U IEPUOJUYECKON CUCTEMBI 3JIEMEHTOB.

CoBpeMeHHast (QopMyJIHpOBKa TMepuoandeckoro 3akoHa. CTpyKTypa COBpEMEHHOM
NEPUOJUYECKOH CHCTEMBI 3JIEMEHTOB. KOpOTKONEpHOAHBIM M JJIMHHONEPUOAHBIN BapUaHTHI
nepuoanuecko cucremsl. llepuon. I'pynma. [lenenwe rpynmsl Ha noarpymmsl. Tunudeckne
3JIEMEHTBI, [IOJIHbIE aHAJIOTH.

S-, p-, d-, f- anemenTsl. BHyTpeHHSS ¥ BTOpUYHAS TIEPHOAUIHOCTb.

3aKOHOMEPHOCTH M3MEHEHMSI OCHOBHBIX XapaKTEPUCTUK aTOMOB IO MEPHUOJAM U
rpynnaM. Paguycel aTOMOB M HOHOB, 3HEPIUSl MOHU3ALMH, CPOACTBO K DJIIEKTPOHY,
DJIEKTPOOTPULIATEIBHOCT: U3MEHEHHUS OTHUX XAPAKTEPUCTHUK II0 MEPUOAAM U TPYIIIaM.
3aKOHOMEPHOCTHU U3MEHEHUSI BAJICHTHOCTH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
3JIEMEHTOB Y CBOWCTB OJHOTHUIIHBIX COCIUHEHUN.

BajieHTHBIC 3JIEKTPOHBI 1 MHOTOO0Opa3ue BAJICHTHBIX COCTOSIHUNA aTOMOB S-, P-, d-,
f- anemeHTOB.

5. CTpoeHue KOMILUIEKCHBIX COeIUHEeHU M

Koopaunanuonnass teopus BepHepa kak mnepBas yaayHas IMONBITKA TEOPETHUYECKOTO
oObsicHeHus1  cTpoeHus:  KoMIuleKCHbIX — coeauHeHui  (KC).  OcHOBHblE — MOJOXKEHUS
KOOPAMHAIIMOHHOW TEOpUHU: LIEHTPAJIbHBIN aTOM M JIMTaHJIbl, BHEIIHAS M BHYTpeHHsSs cdepa,
KOOPAMHAIIMOHHOE YHCIIO, SIPO KOMIUIEKCa, €ro 3apsil, TIaBHAs U TOOOYHAsI BaJICHTHOCTH

[Ipupona xumuueckont cBa3u B KC. Codetanue 3J1€KTPOCTATUUECKOTO U KOBAJEHTHOTO
B3aUMOJICHCTBUSL IIEHTPAJIBHOTO aTromMa (WM HMOHA) Cc JuraHgamu. lloHATHE O KHCIOTax M
ocHoBaHusX JIptouca.

Pose KC B mipupone (pepmMeHTHI, XJIIOpOPHILII, TEMOTIOOWH, KOMILICKCHBIC COSIUHCHHUS
MUKPOSJIEMEHTOB B MUTAaHUM PACTeHHIA, JiekapcTBa U sbl). Mcnons3oBanne KC B TexHONOTHY,
CEJIbCKOM XO3SICTBE M MEIUIIMHE (pa3/ieJIeHUe U OUYMCTKA CMECEe HEOPTaHWYECKUX COCTUHEUN,
60pnba ¢ XJIOPO30M pacTEHUil, MPOTUBOOITYXOJIEBOE AEHCTBUE KOMIUIEKCOB IIATUHBI U JPYTHUX
snemeHToB). Jletryume KC u ux poinb B HEOPraHMYECKOM CHHTE3€ (TOHKHE IIJICHKH,

reTepPOCTPYKTYPHI).

6. Hauana xuMu4ecKkoil TepMOIMHAMUKHU

XVUMHYECKHE TIPOLIECCHl HAa MHMKPO - M MaKpOYpPOBHsX. BakHellne mNpU3HaKU
XUMHUYECKHUX TpeBpaiieHuid. [IoHATHEe 0 XMMUYECKUX MpPEBpallleHUs] B HEOOBIYHBIX YCIOBUSAX:
IJIa3MOXUMUS, 3BYKO- U MEXAaHOXUMHUSI, KPUOXUMUS, JIa3€pHAsk XUMUSI.

OCHOBHbBIE TIOHATHS XUMHUYECKOW TEPMOJMHAMUKHU: CHUCTEMa, MapaMeTpbl COCTOSHUSA,
paboTa, sHeprus, TeIioTa.

BHyTpeHHsis Heprus, U ee U3MEHEHHE MPU XUMUYECKUX M (Pa30BbIX MPEBPALLICHUSX.
IlepBoe Havaao TEPMOAMHAMUKU. OHTAIbIUs O0Opa3oBaHUS XUMHUECKUX COCAMHEHUIL.
CranmaptHoe coctossHue. CraHmapTHbIe OJHTaIBNHK oOpazoBaHus. TersioBble 3P GHEKTH
XUMUYECKHUX peakuui. TepMOXMMHUYECKUE pacyeThl, OCHOBaHHbIE Ha 3akoHe ['ecca. Tepmoxu-
MHYECKHE HUKIbL TernoeMkocTh. TemiiepaTypHas 3aBUCHMOCTb TEIUIOEMKOCTH U SHTAJIbIIUU.
VYpaBuenune Kupxroda. DHeprus XuMu4eckoii CBs3H.

Bropoii 3ak0oH TepMOJMHAMUKHU. DHTPOIHS. 3aBUCUMOCTh SHTPOIUU OT TEMIIEPATYPHI.
CrannaptHass sHTponusA. V3MmeHeHue HHTponuu Ipu (a30BBIX NEPeXoAax MU XUMHUYECKUX
peakmusax. Oueprus [ub6ca um osHeprus [empmrosena. Kpurepuit caMompon3BOJIBHOTO
IIPOTEKAaHUs NPOLECCOB. XUMHUECKUN MOTEHIMAJ, 3aBUCUMOCTh XMMHUYECKOI0 MOTEHIMAa OT
KOHIICHTPAllUX, JAaBJICHUS pPEarcHTOB. YCIOBUE XHMMHMUYECKOro paBHOBecus. HM3orepma
XUMHYECKOW PEAKLUH.

KoHcTanTa XMMHMYECKOrO paBHOBECHS Kak Mepa INIyOWHBI NPOTEKaHUS MPOIECCOB.
Hcnonb3oBaHne 3HAYEHUN CTAHJAPTHOM OJHTAJIBIMM W OSHTPONMM I pacuera KOHCTAHT



paBHOBECHSI XUMHUECKUX peakuuid. DakTopbl, BIUAIOIINME HA BEJIMYMHY KOHCTAHTBI PABHOBECHS.
TepMoauHaMUYECKUl BBIBOJ 3aKOHA JEUCTBYIOMMX Macc. CIBUT XMMHYECKOTO PAaBHOBECHSI.
[Ipunnun Jle [laTtense.

7. KnHeTHKA M MEXaHU3M XUHMHYECKHX peaKI Ui

CKOpOCTh XMMHUYECKOM pEaklMM, €€ 3aBUCUMOCTb OT IPUPOJBl M KOHLEHTPALMH
peareHToB, Temnepatrypsl. Ilopsimok u MonekynsspHOCTh peakuuu. KoHcTaHTa CKOpOCTH, €€
3aBUCHUMOCTBH OT T€MIIEpaTyphbl. YpaBHEeHUE AppeHuyca. DHEprus akTHBAlMU (IeCTBUTEIbHAS
n Kaxymascs). IloHatue o Teopuu aKTUBHBIX COYJAapeHHUH, aKTHBMPOBAHHOM KOMILJIEKCE B
TEOpuu abCOMIOTHBIX CKOPOCTEH peakuuud. MexXaHuW3M U KMHETHUKa PEeaKkIUil B TOMOT€HHBIX U
rereporeHubix cuctemax. llemubie (H.H.CemenoB) u xonebarensusie (b.I1.benoycos,
A.M.XKaboTtuHckuil) peakiuu. ['oMOreHHBI M reTeporeHHblil kartanus. AyrtokaTtanus. Kune-
TUYECKUU BBIBOJ 3aKOHA JeWcTByromMx Macc. DopMmanbHas KUHETHKA, KUHETHYECKHUE
ypaBHEHUS ISl OMHOCTOPpOHHUX peakuuii [ u Il mopsiaka.

WNuruburops! u nHrnoupoanue. OCOOEHHOCTH KMHETHKH T'a30()a3HbIX, KUIKOPA3HBIX U
TBepAo(ha3HbIX peakuuii. MexaHU3MBbI peakuil ¢ ydacTHeM OPraHMYECKUX COSAMHEHUH.

Xumuyeckoe paBHoBecue. OOpaTuMble UM HEOOpaTUMBbIE XUMHYECKHE PEaKIUH.
CocrosiHre paBHOBECHUS U MPUHIIMII MUKPOCKOIIMYECKO oOpaTuMocTH peakiuu. Kunernueckuit
Y TEPMOJAMHAMUYECKUN OIXOAbI K OMMCAHNIO XUMHUUECKOI'O PAaBHOBECHS.

KoHcTaHTa XMMHMYECKOrOo PaBHOBECHsI U pa3lUyHble CHOCOOBI ee BbIpakeHUs. CBs3b
KOHCTaHTBhl XMUMHYECKOI'O0 PpAaBHOBECHS CO CTaHAAPTHBIM M3MEHEHHeM J3Hepruu ['ubdobca.
CMmelenne XuMU4eCKOro paBHOBeCHsI IpH U3MeHeHuH yciioBuil. [Ipunnun Jle Hlatense.

BnusHue cpenpl Ha npoTekaHue XUMUYeckux peakuuid. OcoOeHHOCTH Ta3o0(]a3HbIX,
KUAKo(a3HbIX, TBEpAO(A3HBIX peakiuil. Poilb SHTANBNIUWHOTO W SHTPONUIHOTO (aKTOPOB B
OTpe/ieNIeHUH HalpaBJIeHHs Mpoliecca.

8. PacTBOpBI

PacTBOphl JKumkwe (BOAHBIE W HEBOJHBIC), TBEpIAble M Ta3o00pasHbie. CriocoOb!
BBIPOKEHUsI KOHILIEHTPALlMM pPAacTBOPOB: MaccoBas JAOJsA, MOJIIPHOCTb, HOPMAJIbHOCTB,
MOJISJIBHOCTh, ~ MOJISIpHas  Jojil. BiusHue Ha  pacTBOPUMOCTb JHEPrHMM  CTPYKTYpBI
KPUCTAJUIMYECKOI0  BEIIECTBA W  SHEPrUM  coJIbBaTallMM. PacTBOpbl  HACBILICHHBIE,
HEHACBIILEHHbIE M, KOHLIEHTPUPOBaHHBbIE M pPa30aBlieHHbIE. 3aBUCUMOCTb PACTBOPUMOCTH OT
TeMIEPATypbl. PacTBOpHI HleabHbIE U pEATIbHBIE.

PactBop kak ¢asza mnepemeHHoro cocrtaBa. I[lorstue o (a3oBbIX AMarpamMmax,
KOMIIOHEHTax, (a3ax, cremeHsx cBoOonbl. [IpaBuno a3 I'mbOca. da3oBble aUArpaMMel
OJIHOKOMIIOHEHTHBIX CHCTEM Ha IpUMEpPE IuarpaMMbl COCTOSHUN BOAbl. OCHOBHBIE THIIbI
(a30BBIX AMArpaMM JBYXKOMIIOHEHTHBIX CHCTEM: CHUCTEMbI C HEOTPAaHHYEHHOW pPacTBOPHUMO-
CThIO, 3BTEKTHUYECKHE CHUCTEMbl, CHUCTEMBbI, BKJIIOYAIOIINE KOHTPYIHTHO U HHIOHIPYIHTHO
IUIaBSIIMECS XUMUYECKHE COEIMHEHNUS. TpHaHTyIALIus CII0KHBIX CUCTEM.

[ToHsTHE O KOJUIOUAHBIX PACTBOpAX.

KonnuratusHble CBOMCTBAa paCTBOPOB HE 3JIEKTPOJIUTOB U JIEKTPOIUTOB. JlaBiieHne napa
OuMHApHBIX pacTBOpoB. 3akoHbl Paymsa. Kpuockomuss u 30yIIHOCKONUS KAk METObI
OlpezesieHus] MOJSApHbIX Macc. OCMOC M OCMOTHYECKOE JaBJIEHUE B HEOPraHUYECKUX H
Oouosornueckux cucreMax. 3akoHbl Payns u Bant ['odda mis pacTBOpoB HE 3JIEKTPOIIUTOB U
9NEeKTPOaUTOB. 30TOHNUECKUIT KO PUIHEHT.

ITpouecc 3amep3aHus BOJbI M BOJHBIX pacTBOpOB. KpuoruapaT u kpuoruaparHas To4ka.
BeiBeTpuBaHME KpPUCTANIOTHAPATOB cojieid. PacrupiBanue 00E€3BOKEHHBIX COJIEH BO BIIAXKHOM
aTMocdepe.

Onexrponutnyeckas auccoruanus (C.Appenuyc). CuibHble U Cia0Oble IIEKTPOJIUTHI.
CreneHp M KOHCTaHTa Jaucconuanuu. DakTopsl, BAUSIONIME HA CTENEHb 3JEKTPOIMTUYECKON



mucconnanuu. Kaymascs cTeneHp IUCCOLMALMM CWIBHBIX AJIEKTPOJIMTOB. Jluccoumanus
c1a0BIX DIIEKTPOIUTOB. 3aKOH pa3BeieHnss OcTBaIbA.

Bopa kak BaxkHeimmi pactBopurens. KoHcranTa auccoumanuu Boabl. MoHHOe
Mpou3BeIcHUE BOAbl. BomopoaHblil moka3aTeb.

I'mpponus u conbBoau3 cosieil. Koncranta paBHOBecHs peakuu ruapoiaun3a. PakTopsl,
BIIMSAIOIINE HA PABHOBECUE PEAKIUI THIPOJIN3a.

IIpousBeneHne pacTBOPUMOCTH IUIOXO PACTBOPUMBIX CHIIBHBIX JJIEKTPOJIUTOB. Y CIIOBUS
OCaKJICHMSI M pACTBOPEHUS OCAJIKOB.

OCHOBHBIE TMOJOXEHUS NpOTOIUTHYECKON Teopun bpencrena-Jloypu. ComnpsikeHHbIE
KHCJIOTBI M OCHOBaHUA. KOHCTaHTa NPOTONUTUYECKOTO PABHOBECHSA KaK XapaKTEPUCTHKA CHUJIBI
KHUCJIOTBI U OCHOBAHUS.

9. DJIeKTPOXHUMHYECKHE CBOHCTBA PACTBOPOB

ConpsbkeHHBIE  OKUCIIMTEIbHO-BOCCTAHOBUTENbHbIE Mapbl. [loHATHE O ABOWHOM
JNEKTPUYECKOM CJIoe. OJEeKTPOJbl, TajlbBaHWYECKas sdeika. OJNEeKTPOAHBIN MOTEHIHAIL.
CraHgapTHBIM 3J€KTPOAHBIM moTeHIMan. Pan Hanpskenuil. OrnpepeneHue HamnpaBiIeHUS
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuil. YpaBHeHue Hepucra. Jlmarpammser Jlatumepa.
[loHsTHE O AMAarpaMMax OKUCIIUTENIBHBIX COCTOSHUM (IHarpaMMbl «BOJIbT-IKBUBAJICHT - CTEIICHb
OKHCJICHUS»). 3aBUCHUMOCTH DJJIGKTPOJHOTO TOTEeHIHasa oT pH cpenpl. DnexTpomnus,

3JIEKTPOXUMHUUYECKUE UCTOUYHUKH DJHEPTUH, KOPPO3Us KaK IEKTPOXUMHUECKUHN IPOLIECC.

6. OBPA3OBATEJIBHBIE TEXHOJIOT A

[Ipy u3ydYeHHH TEOPETHYECKOTO Kypca Ha JEKIMSIX MPeayCMaTPUBAETCS 3aJI0KEHUE
MaTtepuaia B Buje npe3eHTanuu. OTaeNbHble JeKIUU U3J1araloTcs Mo npo0IeMHON TEXHOIOTHH.

Ha nexumsix ucnonp3yroTcsi B Ka4ecTBE JEMOHCTPAIIMOHHOTO MaTtepuana [lepuoanueckas
cucreMa snemenToB J[. V. MenpeneeBa u psi Apyrux CIpaBOYHBIX TaOJHIIL.

HpI/I HN3YyUCHUU CBOMICTB OTACJIBbHBIX XUMHWUYCCKUX COeIII/IHeHI/Iﬁ U XUMHUYCCKHUX IIPOLCCCOB
Mpe1yCMaTPUBAETCS TOCTAHOBKA JICKIIMOHHBIX JEMOHCTPAIIMOHHBIX OMBITOB.

Hekoroppie  pa3zmensl  TEOPETHYECKOTO  Kypca  H3Yy4alOTCsl C  MCIOJIb30BaHUEM
orepekaroliel cCaMOCTOSITENIbHON pabOThl: CTYAEHTHI MOJIyYaloT 3a/laHds Ha O3HAKOMIICHHUE C
HOBBIM MAaTCPHUAJIIOM O €T0 M3JIOKCHHUA Ha JICKIIUAX.

[lepen ouepenaHoN JEKUWHU, KaK MPAaBHIO, MPAKTUKYIOTCA «IETY4YKH» IO MaTepuaity
Hpeﬂmz[ymeﬁ JICKIIUH. OTO TI03BOJISIET OIMPCACIINTL CTCIICHbL YCBOCHHUSA H3JIOKCHHOI'O PaHCC
Matepuana. [lnsg Oosiee OCHOBATENBbHOM OLIEHKH YCBOSIEMOCTH TEOPETHMYECKOTO Marepuana
CTYACHTAaMMU HCHOJIB3YIHOTCA TCECThI, a TaKXC TPAAUIUOHHBIC TIMMCBMCHHBIC W YCTHBLIC
KOHTPOJIbHBIE MEPONPUATHUS (KOJIJIOKBUYMBI, KOHTPOJIbHBIE PaOOTHI).

6. MIEPEYEHb YYEBHO-METOANYECKOI'O OBECIIEYEHUS AJ1s
CAMOCTOSTEJBHOM PABOTHI OBYUAIOIAXCS 11O IUCHUILIMHE

JlekunoHHBIE 3aHATHS TpoBOAATCs | pa3 Henenro B o0beMe 2 4acoB U 4 4acoB NPAKTHUECKUX 3aHATHH B
nepBoM ceMecrtpe. Ilocine oxkoHYaHMsS M3y4EHHs KaKJOM TEMbI CTYACHTBI IIPOXOAIT TECTUPOBAHUE,

cobeceloBaHNe, BBITIOIHSIIOT KOHTPOJIBHBIE Pa0OTHI.



7.1. IlepedeHb-y4e0HO-METOANYECKOTO OOECTIEYeHHS AJIsi 00YJaOLIUXCS 10 TUCIUILTUHE:

1. AxmertoB H. C. O0mias u Heopranuveckast xumusi: yaeonuk nis By3os/H. C.
AxmeToB. — M.: Bricmr. mxk., 2012. — 743 c.
2. I'manaka H.JI. O6mas xumus. — M.:MaTterpan-Ilpecc, 2010. — 727 c.

3. I'muaka H.JI. 3agaun u ynpaxkaenus mo oomen xumuun. — JI.: Xumwust, 2011.

7.2. Ykazanus 1y 00y4aromuxcs 10 OCBOCHHIO JUCITUTUTHHBI

Copepxanue caMOCTOATEIBLHOH Pa00THI 00y4alOIMXCS

Taoauna 7.1.

\Homep

pasoern

TeMbl/SOI’lpOCbl, 6bIHOCUMDbBLE HA CAMOCMOAmMeENIbHoe U3y~

Yernue

Kon-60

yacoe

Dopmvl pabomoi

BBeI[eHI/Ie. OCHOBHBIE TTOHSTHSA M 3aKOHBI XHMHH.

cobeceoBanue,
TECTOBLIN
KOHTPOJIb

CtpoeHune aToMa

coOeceoBanue,
TECTOBLIN

XuMuueckas CBA3b

CobecenoBaHue,
TECTOBBIA KOH-

TPOJIb

[lepuoanueckuit 3aKOH W TIEPUOANYECKAs

xuMuueckux asiemeHToB .M. Meneneena

CHCTEMa

CobecenoBanmue,
TECTOBBIA KOH-

TPOJIb

CTpoeHrEe KOMIUIEKCHBIX COEMHEHUI

cobeceqoBaHue,
TECTOBLIA KOH-
TPOJb

Havana XuMu4ecko TepMOAMHAMUKH

cobeceoBaHme,
TECTOBBIN
KOHTPOJIb

KuneTnka 1 MeXaHU3M XUMHYECKON peakinu

cobecenoBanue,
TECTOBBIU
KOHTPOJIb

PacTtBOpBI

cobeceoBaHme,
TECTOBBIN
KOHTPOJIb

DIEKTPOXUMHYECKHE CBOMCTBA PaCTBOPOB

cobeceI0BaHMme,
TECTOBBIN
KOHTPOJIb

8. OEHOYHBLIE CPEACTBA JJISA TEKYIEI'O KOHTPOJIA YCIIEBAEMOCTH 1
MMPOMEXYTOYHOM ATTECTAIIUA




Tema:

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Bonpocul ona covecedosanusn
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COeIMHEHMU D)

Kaxue OuHapHble COeIUHEHHS Ha3bIBAIOT OKCUAAMU? YKaXUTE BOZMOXKHbBIE CIIOCOOBI X
TIOJTyYCHUS.

Ha geMm ocHOBaHa kinaccuduKanys OKCUIOB Ha: a) HecolieoOpa3yromue 1 coineodpa-
3ytolue; 0) KUCIOTHBIE, OCHOBHBIE U MPOSBISIONINE KUCIOTHO-OCHOBHYIO
IBOMCTBEeHHOCTH? Kakue peakiuu xapakTepHbI 151 OKCHIOB KaX10M U3 3TUX TPyM?
[TpuBeuTe MpUMEPHI OKCHUIOB, KOTOPBIE MPU B3aUMOACHCTBUHN C BOJAOW 00pa3yloT JiBe
kuciotel. Kak B3aummozeictByroT ¢ pactBopoMm Ca(OH), okcuabt N2Os, N,O3 1 NO,?

B 4yem nposiBisieTcst KUCIIOTHAS MPUPOAA TEX OKCHUIOB, KOTOPBIE C BOJION HETIOCPEICT-
BEHHO HE B3aMMOJICHCTBYIOT?

HazoBuTe 0CHOBHBIC OKCH/IBI, HETIOCPEICTBEHHO B3aMMOICHCTBYIOIIME C BooM. Ha-
MTUTIATE YPAaBHEHUS COOTBETCTBYIOIINX PEAKITHA.

Kakwue mo xapakrepy OKCHJIbI 00pa3yroT HEMETAJUTbI U METAJLIBI B PA3HBIX CTEIICHSIX
okucnenus? [lokaxure 3To Ha npumepe okcuaoB xpoma CrO, Cry03, CrOs.

VY Kakoro u3 AByX OKCHJIOB OCHOBHBIEC CBOMCTBA BhIpakeHbI cuiibHee: FeO mu Fe,Og;
SnO um SNO,; ZnO i CdO; SnO wim PO; BbO nmu CaO; As,O3 miu Bi,O3?

B kakux ciydasix 1Ba OKCHAa MOT'YT B3aUMOJIEHCTBOBATh APYT C APYTOM M KaKue co-
€IMHECHHUS TIPU 3TOM 00pa3yroTcsi?

Kakue okcuibl 1 Ha KaKOM OCHOBAaHUU MOT'YT OBITh OTHECEHBI TAKKE U K KJIACCY COJIEH?
[TpuBeanTE COOTBETCTBYIONINE TIPUMEPHI.

dopmynamMu KaKuxX cojiei MOKeT OBITh (OpMaIbHO BBIPaXKEH COCTaB TAKUX MUHEPAJIOB,
KaK IITAHEH, TayCMaHUT, MarHeTuT? K kKakoMy Kjaccy ciielyeT OTHECTH ITH
COeIMHEHUs?

Kak nonyunts okcuasl CuO, CO,, SO,, P20s, Fe,03, MgO 13 mpocThIX U CIOKHBIX
BelecTs?

[TonmyuunTe MO JBa OKCHIa U3 PA3IMYHBIX HCXOJHBIX BELIECTB: a) KUCIOT, 0) OCHOBaHUH,
B) coJjeil.

Kakoii okcua MOKHO TIOTYYUTh U3 KaxkI0H KUCIOTHI cieayroniero psga: HCIOy,
H2M004, HzCF207?

Kaxk momyunts OkCHa IMHKA U3: a) MeTajuia, 0) MmuHepanoB ranmes ZNCO3 u IMHKOBOMH
oOMaHku ZnS?

UYepes kakoil MPOMEKYTOUHBIN IPOAYKT, JIETKO pa3IaratolIUiCs TP HAarPEBAHMH,
MO>KHO TOJIYYHTh OKCHJ] MeTaJuta u3 ero conu? [lokaxkuTte 3T0 Ha mpuUMeEpax:
FeCl3—Fe,0s; Al(CH3COO)3—>A1203; CUSO4—>CUO; MnBro—MnO. Kak MokHO 114
OJTHOTO U TOTO K€ AJIEMEHTa U3 OJJHOTO OKCHJA MOJIYYUTh JPYTOH.

Kakue conu Ha3biBaloT rusipokcoconsMu? Kak ux MOKHO MOJIY4YUTh, €CJIU UCXOAHBIM
BEILIECTBOM SIBJISICTCS THPOKCH]I WK coJib, Hanpumep MN(OH), u Fey(SO4)3?
Hamnumure rpadguyeckue popmysbl: rugpokcoopomuaa mapranna (11);
TUAPOKCOKapOOHATa MarHus; THAPOKCOHUTPATA ATIOMUHUS; TpUruapokcodocdara
KaJIbIUS.

B 9em rupokcocou mposIBISIFOT CXOJICTBO: ¢ OCHOBAHUSMH, ¢ cosiMu? [TokaxuTe 310
YPaBHEHUSMH COOTBETCTBYIOIIUX PEAKIIHA.



19.

20.

21.

22.

23.

24,

Tema:

10.

[TpuBeauTe NpUMEpHI IEMEHTOB, KOTOPhIE BMECTO THAPOKCOCOIEH 00pa3yoT OKCOCOIH.
3a cuet yero 3To npoucxoaut? Hanummure rpaduueckure GopMyibl: XJI0pua
oxcocypsMbI(1L); cynpdara okcoTrTaHa; XI0pHUIa THOKCOYpaHa.

[TpuBenute mpuMep KUCIOT, OCHOBAHHM U COJNIEH, U3 KOTOPBIX HEJb3s MOIYYUTh TUIPO- U
THJIPOKCOCOJIH.

Kak MOXHO OCYIIECTBUTH CIIEAYIOIINE TEPEX0bl B IPSIMOM U OOpPaTHOM HAINpaBICHHUHU:
KHCJIOTa —THIPOCOIb —CPEIHSIS COb —TUIAPOKCOCOIb — THIPOKCHIA OKCHT?
Hammmmure ypaBHEHHUs1 peakuuii, KOTOPBIE TOCIE0BATEIBHO MPOTEKAIOT MPH ITOCTE-
nenHoM jnobasnenun: a) NaOH k pactBopy ruznpocynbhaTa HHHKa; 0) KUCIOTHI K
pacTBOpY aTIOMUHATA Kallus.

Kakumu n1Byms crioco6amMu MOKHO TIOJTYYHTh: ) CYJIb(GUI MEAN U3 METaJUTHUYECKOM
Menu; 0) XJIOpUI ATFOMUAHUS U3 METAUTAYECKOTO aTFOMIHHUS?

Hanummre ypaBHEHUS peakIyid, TPH MOMOIIM KOTOPBIX MePEUUCICHHBIC HIKE COMU
MoryT ObITh TiepeBesieHbl B cpeauue: (CUOH),SO,4, Ca(HCO3),, [AI(OH),].SO4,
Crz(OH)4SO4.

«Ctpoenue atoma. [lepuognyecknii 3aK0H U NePHOAUYECKAS] CHCTEMAa XUMHYECKUX
asnemeHTOB /.. MeHaeneeBay

Uto Ha3bIBAIOT MPUHIUIIOM HEONPEAEIEHHOCTH U COOTHOIIEHUEM HEONPEEeIEHHOCTH?
IIpuMeHnMO JI1 IOHATHE TPAEKTOPUM JBUKEHHS K MUKpodacThLaMm? YeM 3To onpene-
JSIETCS ¥ KaKO€ MOHSATHE €ro 3aMeHsIeT?

3 . HeompeieneHHOCTh MOJOKEHUS 2JIEKTPOHA PaBHA:

a) 10 u; 0) 1 cm. Kakoii Oyznert npu 3TOM HEONPEACICHHOCTh B UMITYJIbCE U
CKOpOCTH?

HeonpeneneHHOCTh B CKOPOCTH 3JIEKTPOHA PaBHA 108 cm/c. Haiizmre COOTBETCTBYIOIIYIO
HEOIPEICICHHOCTh B MOJIOKEHUU JIEKTPOHA.

[TorpentHOCTH B ONpeeeHuH TOJI0KEeHHS dJIeKTpoHa paBHa: a) 0,5 cm; 6) 0,05 am.
Kaxoii 6yneT npu 3ToM NOrpenrHocTs B onpeaeseHuu ckopoctu? Jliis Broporo ciryyas
cpaBHUTE AV, BBIpaXKEHHYIO B KM/C, CO CKOPOCTBIO JIBUKEHHUS DJIEKTPOHA IO MEPBOI
opoute bopa.

CKOpOCTh IBMKEHUS DJICKTPOHA 10 TIEPBOM O0pOBCKOI opouTe paBHa 2187 km/c. Ecin
HOTPEIIHOCTh B OMPEIEICHUH CKOPOCTH paBHa 1 KM/c, TO Kakoil OyaeT npu 3ToM
HOTPEIIHOCTD B ONPEEIeHUN KoopAHaThI? CpaBHUTE €€ CO 3HAaYEHUEM pajnyca
OpOUTHI.

CBeT uMeeT IBOMCTBEHHYIO IPUPOAY, TO3TOMY 3HEPrusi JOTOHA MOXKET OBITH BhIpaKeHA
nByMst ypaBrerusmu: E=hv u E=mc’. Haiiure oTcIoa B3aMMOCBSI3b MEXKTY JUTHHOI
BOJIHBI, CKOPOCTBIO cBeTa U Maccol ¢potoHa. [lomyunrte ypaBHenue e bpoiins, 3ameHuB
¢dorton mr060# MuKkpouactuiieil. [louemy KOpIyCKyJIIpHO-BOTTHOBOM Tyaian3M CBOHCTBEH
TOJIbKO MUKpOYacTHIam?

Kakoe skcniepumeHTanpHOE MOATBEPKICHUE HAlllJIa TUIIOTe3a J1e bpois 0 BOIIHOBBIX
CBOMCTBaX MUKPOYACTHI[?

UYemy paBHa 1eOpoilyieBcKast JUTMHA BOJIHBI 3JIEKTPOHA, JABMXKYILET0CS CO CKOPOCThIO: a)
6:10° m/c; 6) 2187 xkm/c?

11. Yemy paBHa macca poToHa kpacHoro cera (X=648 um)? CpaBHUTE €€ ¢ Maccoi

12.

anexktpona (9,11- 108 r).



13. Yemy paBen umnynbc (GoToHa i cBeTa ¢ A=485 HM?

14. Dueprus poroHa paBHa 5 10 Jix. Haiigure JUTUHY BOJIHBI 3TOTO U3ydeHus. Yemy
PaBHBI JUIMHA BOJIHBI, Macca U UMITYJbC sl JOoTOHA ¢ SHEprueit 6,7 sB?

15. Ecniu aTom renus umeet sHepruto 0,04 3B (3Heprus TenaoBoro IBMXEHUS IPU KOM-
HATHOM TemnepaType), To Kakoil OyeT COOTBETCTBEHHO JIeOpoiiieBcKast JUIMHA BOIHbI?

16. Yro Ha3bIBalOT 3Hepruci nonnsanun? Kakas BennunHa uMeeT ¢ Hell OJITMHaKOBOE UM -
cioBoe 3HaueHue? B Kakux eAMHUIIaX OHU U3MEPSIIOTCS?

17. Yemy paBHO 4MCII0 BCEX BO3MOKHBIX MOHU3AIIMOHHBIX IOTEHLIMAJIOB I JAHHOIO aTOMa
U YTO SBJISIETCS MPUYMHOM YBETTMUEHUS UX 3HaUeHUH B psany: 11<Ix<ls...?

18. Kak 3aBUCHT BeJIMYMHA MOHU3ALMOHHOIO MOTEHIIMANa OT 3HAYEHUS JUIsl 3JE€KTPOHA
IJIABHOT'O KBAHTOBOT'O YMCJIA M YEM 3Ta 3aBUCUMOCTh 00YCIIOBIIEHA?

19. Kak MO>XHO I10 SKCIIEpUMEHTAIFHO HAIEHHBIM HOHU3AIIMOHHBIM MTOTEHIHAIaM yC-
TAHOBUTbH HAJIMYUE B aTOME DJIEKTPOHHBIX CJIOEB U YHCIIO 3JIEKTPOHOB, KOTOPHIE OHU
conepxat? Ilokaxure 3T0, MOJIB3ysACh 3HAYCHUSAMU 3TUX BEIUYHH i 6epmuus: 11=9,3;
1,=18,2; 15=153,7 u 1,==217 3B.

20. Kak 10KHBI OTIIMYAThCA APYT OT IPYra MOHU3aLMOHHBIE IOTEHIIMAIBI ATOMOB: &)
HaTpUs U XJIopa, 0) Kajaus U KpUNTOHA, B) Oepuiuins u 6apus?

21. YTo Ha3BIBAIOT CPOJICTBOM aTOMa K JEKTpOHY? JIJIsi KaKUX JIEMEHTOB 3Ta BEIMYMHA
uMeeT HauOoJIbIlee TOJI0KUTEIbHOE 3HAYCHUE U [T KaKUX OTpHUIaTeIbHOE 3HaYeHue?
Kakue skcniepuMeHTalIbHbIE JaHHBIE YKa3bIBAIOT HA HEBO3MOXKHOCTb CYIIECTBOBAHMS
MHOT'03apS/IHBIX POCTBIX HOHOB?

22. Kakoii BBIBOJI MOKHO CI€JIaTh O CBOMCTBAX AJIEMEHTA 10 3HAYECHUIO JUII HETO HOHU-
3allMOHHOTO MOTEHIIMAJIA U CPOJICTBA K AJIEKTPOHY?

23. Yto Ha3bIBAIOT a0COMIOTHON M OTHOCUTEIBHOM 3/1eKTpooTpHuIiaTenbHocThio? Kak mo
3HAYEHUIO ITOM BEJIMUMHBI MOXKHO, CYIUTh O HAIIPaBJIEHUHN CMEIIEHUS 3JIEKTPOHHOM
IUIOTHOCTHU MIPHU 00pa30BaHUU CBS3EH?

24. YT0 Ha3BIBAIOT CTEIICHBIO OKUCIICHHUS 3JIEMEHTa M YeMy paBHA WX 0o0IIast cyMMa B
MOJIEKYJIE U NOHE?

25. Tlpu BBICOKMX MJIM HU3KHMX 3HAUEHUSX CTETIEHb OKUCIICHHUS AJIEMEHTA MOXKET ObITh paBHA
3apsiy ero cBOOOJHOIO MPOCTOTr0 HOHA?

Tema: «XumMudyeckass CBA3b»
Memoo eanenmmnuvix cxem.

1. Moxer Ju IJTMHA CBsI3U OBITH PAaBHOUM CyMMeE panycoB JIByX aTOMOB, KOTOpEIE €€ 00-
pa3ytot? [Tokaxxute u 00bsCHUTE Ha puMepe Mosiekynbl Hyp, 3nas, uto 1/H/=0,0531M, a
d/H- H/=0,074um.

2. Bpruncnure sHepruio ¢ -cBsi3u C-C, ecnu crangaptHas teriora oopasoBanust C-H u3
ra3zoo0pa3HbIX yriepoja 1 BojiopoJia paBHa -2815 kJ[»/mMoib, a sHeprus o-cesizu C-H
paBHa - 411,3 kJ[>x/MOIb.

3. Dueprus aquccoumanuu HJ paBaa 298,4 k/[x/mMons. Moxno nu pa3noxutsh Hl Ha ame-
MEHTBHI ITpH 00JIYyYEHUH YIbTPaPHOIETOBBIM CBETOM A = 2- 100 m? Kakyto sHepruro
HaJ0 3aTPATUTh, YTOOBI Pa3I0KUTh 5-10° r HI?



10.

11.

12.

a)
b)
c)
d)

13.

14.

15.

16.

17.

[TouemMy MakcuMalbHasi KOBaJEHTHOCTh Gocdopa MOKET ObITH PaBHOM MATH, a y a30Ta
TaKO€ COCTOSIHHE OTCYTCTBYET?

B pamkax teopun BC 00bsCHUTB, TOYeMy y OOJIBIIMHCTBA P-3JIEMEHTOB C ITEPEMEHHON
BAJICHTHOCTBIO €€ 3HAaYCHHUS pa3INyaroTcs Ha 27

JlJis KaKHMX 3J€MEHTOB, IMEIOIINX 3JIEKTPOHHBIE KOH(UTYpAIllii BHEITHETO CJIOS aTOMa
3s?p?, 45’ p*, 5% p°, 6s' p° XapaKTEepHBI IepEMEHHAsI YETHAS U IEPEMEHHAsL HEUETHAA
BaJICHTHOCTb?

Ha ocHOBaHUM pa3HOCTH 3JIEKTPOOTPUILIATETLHOCTH AaTOMOB 3JIEMEHTOB YKKHUTE, KaK
U3MEHSIETCS CTENEHh HOHHOCTH ¢Bs13H B coequnenusx HF, HCI, HBr, HJ?

Paccunraiite a¢(ekTHBHBIE 3apsiibl aTOMOB BOAOPOJIA U XJI0pa, 00pa3yronuX KOBa-
-30

JICHTHYIO TIOJIIPHYIO CBA3b, €CITH Wy MOJIeKybl HC1 paBen 3,4-10™ KM, a nimuHa

cBsa3u H- C1 paBHa 1,2710™ m.

Kak  MOHO OOBSICHHTB, YTO aMMHAK U TPUPTOPH]T a30Ta, IMEIOIIHE OJMHAKOBYIO TTH-
paMUAATEHYIO (GOPMY U COJIEPIKAIIIE ATOMBI JJIEMEHTOB C IPUMEPHO OJUHAKOBBIM
pa3IMyreM B AJIEKTPOOTPHULIATEIEHOCTH, CYIIECTBEHHO Pa3IMYalOTCs 1O BETMYMHE
aumosibHbIX MOMeHTOB: [ (NH3)=10,49 » 10%° Ko™, (N F;»,)=0,07-10'29 K- m?

Kaxk cormacoBats Mamyto moasipHOCTh CBsi3H B MoJiekyie CO (i1 = 3,33 103 Knm) co
3HaunTeNbHbIM paziauareM B 30 C u O D0(C)=2,5; 30(0) = 3,5.

Huuna cesizu H-F paBha 0,092 uwm, a mossiprocTts coctanisieT 45%. Haiinure wW/H-F/.

YCcTaHOBUTH IPOCTPAHCTBEHHYIO CTPYKTYPY CIAEAYIOLUIUX MOJIEKYI:

COS, COCl,, CF4, SiFg”;
NHs, NO,", PH?, PO,*;
HzS, SClz, SF4, SOze;
Cl,0, Cl0;™ ClO, 7, JOg”".

[Tokaxkute BIUsIHUE HETIOAENEHHBIX 351eKTpoHHBIX nap /HII/ Ha popmy monekyn Brks,
SF4, JCl, 7, JFs. [Ipenckaxute /3KBaTOpraibHOE WK akcuanbHoe/ pacronoxerue HIT.

Memoo monexkyaapuvix opoumanei.

Kak Ha ocHoBe Teopun MO onpeaemsitoT KpaTHOCTh CBA3U MEXKIY ABYMs aTOMaMu?
[IpuBegure npumMepsl.

Kax Teopust MO 00BsicHAE€T HEBO3MOKHOCTH 0Opa3oBanus MoJiekynn He,, Be,, Ne,.

Kak teopust MO o0bscHsieT: a)inamaraetu3m Mosiekyn N, Fp; 6) mapamarnetusm By u
02.

CocraButh 3HEpreTrueckyio auarpammy MO uactuy NO*, NO u NO™ 1 cpaBHHTB HX
KpaTHOCTh U E,?



18. CoctaButs sHepretudeckyro auarpammy MO u AO monexysner LiH Kakue opourtanu B
HE SBJISIOTCS CBSA3BIBAIONINMHY, a KaKHe HECBSA3BIBAIOIINMH ?

19. ¥V xakoii monexkynsl Ny niamn CO 6osbliie SHEprusi AUCCOLUam?

20. O0BsicHHTE, TIOYEMY OTPBIB OJHOTO AIEKTPOHA OT MOJIeKYbl CO MPUBOIUT K 0CIa0-
JICHUIO CBSI3H , @ OT MoJieKynsl NO™ k e€ ynpodHeHuro ?

Honnas cease.

21. Temnieparypa miasnenust CaC1,=780°C, CdCl,=560°Q paauyc Ca pasen 0,104 M,
Cd—0,09 HM. OOBSCHUTH pa3IMUUe TEMIIEPATYP TUIABICHHS.

22. Tlpu nepexone ot CsF k CsJ remnepaTypa riaBieHusI KPUCTAJUIOB YMEHBIIACTCS.
OOBscHUTD HAOIOAAEMBIH X0 U3MEHEHHS TeMIIEPaTyphl TUIABICHHUS.

23. O0BACHUTH HEYCTOMYMBOCTH TUApPOoKcua0B Meau (1) u cepedpa (I).

24. OOBSCHUTD C TO3UIMHA MTPEICTABICHHUHA O MOJSPU3ALUN HOHOB MEHBIIYIO YCTOHUYHUBOCTD
AuCl3 B cpaBrenuu ¢ AuCl.

25. K;CO3 umaBures mpu 890°C 6e3 paznoxkenus, Ag,CO3 paznaraercs yxe mipu 220°C.
OOBSICHUTH yKa3aHHOE pa3Inyue.

26. BaCl; B BogHBIX pacTBOpax AMCCOMMUPYET moaHOCThIO, @ HYCl, mouTtn He mucco-
uuupyeT. OOBSCHUTE 3TO pa3IMiKe B CBOMCTBAaX coJieH.

27. Y10 Ha3bIBAIOT JIOMOJIHUTEIBHBIM HOISIPU3ALUOHHBIM 3P PexToM? OOBSICHUTH, KaK €ro
2+ .
Hajuume B coenquHeHnsax HY™ memaer okcun HYO meHee ycroiuuBbiM, ueM okcua ZnO,
HECMOTps Ha OOJBIINI pauyCc MOHA PTYTH.

28. Kakoe coenunenue Tepmudecku 6onee ycroitunBo: a) PbCO3 u CaCOs, 6) HQCl, u
PbCl,, B) FeCl3 u NiCls, r) Zn(OH), u Ca(OH),, 1) MgCO3 u SrCOs.

Mesrcmonekynapnoe é3aumodeiicmeue.

29. Uem 00OBsACHSIETCS pa3HOCTh TeMrepatyp kuneHus azora (-195,8°C), kucmopona (-
183°C) u dropa (-187,9°C)? IToueMy HAMHOTO OTJIMYACTCS OT HUX TeMIIepaTypa
kunenus xyaopa (-34°C)?

30. Yem 0OBACHUTDH PAa3HYIO SHEPTUIO BOJOPOIHBIX CBA3EH.

31. Kak u moueMy U3MeHsIEMCsI arperaTHoe COCTOSTHUE MPOCTHIX BEIIECTB TPU KOMHATHOMN
Temrepartype B psaay ¢Top-ion. Kakoe arperatHoe COCTOSHUE JTOJIKEH UMETh acTat?

32. YeM 00BACHUTH, YTO TEMIIEpATypa IUIaBJIECHUS BOJIbI 3HAUUTEIBHO BBIILE TEMIIEPATYPbI
wiaBneHus propoBoaopoaa (-83°C), XOTs TUTIOIBHBI MOMEHT MOJICKYJIBI BOIBI
(0,61-10_29 Ki-m) menblne, uem monexynsl HF (0,636-10'29 Kim).

Tema: «CTpoeHHe U CBOIICTBA KOMIIJIEKCHBIX COeINHEHMN I

1. Kakwue COCOAMHCHUS MOXHO OTHECTH K KOMILIEKCHBIM?



1)
2)
3)

10.

11.

12.

13.

14.

15.

[Tonb3ysich MONOKEHUSIMU KOOPAMHAIIMOHHOM Teopun BepHepa maiite onpeaenenus
CJICAYIOIINM TTOHSATHSM: a) KOMILIEKCOOOpa30BaTeb, 0) JIUTaH Ibl, B) KOOPAHMHAIIMOHHOE
YHCIIO KOMIUIEKCOOOpa3oBaTelis, T) BHYTPCHHS M BHEIIHSS c)epa KOMITICKCa.

Kak onpenensitoTcst 3apsiji KOMIUIEKCHOTO HOHA M CTETICHb OKHCIICHHUS
KOMILJIEKCOOOpa3oBaTesi?

Kakas cBs3b MCKAY CTPOCHHUEM ATOMOB 3JICMCHTOB U UX CIIOCOOHOCTBIO K
KOMHJ’ICKCOO6p830BaHI/II-O? HpI/IBC,Z[I/ITe IMPUMCPbI TUITUYHBIX KOMHHGKCOO6paSOBaTCHeﬁ.

HpI/IBCI[I/ITe MIPUMEPHI TUIIMYHBIX JIUTAHIOB. Kakne JJUTaHAblI HAa3bIBAKOTCS
MOHOJCHTATHBIMH U KaKHC HO.HI/IILCHTaTHbIMI/I?

Kakoe Bansanue JOJIKHO OKa3bIBaTb HA 3HAYCHHUEC KOOPAUMHAIIMOHHOI'O YUCJIa YBCIIMUCHUEC
paauyca u 3apsja: a) KOMIUIEKCooOpazoBaresi, 0) muranaoB? KakuM cooTHOIIEHHEM
JBYX CWJI, IEMCTBYIOIIMNX MEXAY LICHTPAIbHBIM aTOMOM U JIUTaHAAMH U MEXKIY CAMUMHU
JUTaHJaMU, OMIPEeNIeTCs KOOPAUHAIIMOHHOE YHCIIO?

[IpuBenuTe npuMeEpsl KOMILIEKCHBIX COCIMHEHHN

C KOMIUIEKCHBIM aHUOHOM,

C KOMIUIEKCHBIM KaTHOHOM,
SIBJISTFOIIUXCST HEAJIEKTPOJIUTAMM.
[aiiTe M Ha3BaHuUE.

JaiiTe onpeneneHre U TPUBEIUTE MIPUMEPHI OCHOBHBIX TUIIOB KOMITJIEKCHBIX
COCIUHEHUN.

VYKaXuTe OCHOBHBIE BHIBI HU30MCPpHUU KOMITIJICKCHBIX COCIUHEHUI. HpI/IBe)II/ITC IMPUMCPHI.

Kak ¢ mo3unuii MeTo/1a BaJICHTHBIX CBsI3€i 0OBSCHUTE 00pa30BaHUE CBA3CH MEXITY
KOMILIEKcooOpa3oBaTeneM U nuranaaMu? Kakne opOutanu HeHTpalbHOIO aTOMa MOI'YT
OJTHOBPEMEHHO y4acTBOBaTh B 00pa3oBaHuu cBsi3eit? UeM 3To onpenensiercs?

Kakyto reomeTpryeckyro KOH(PUTypamnio UMeeT KOMIUIEKCHBIA MOH TPU 3HAYCHUH
KOOPIMHAIIMOHHOTO YUCJIa KOMIUIEKcooOpa3oBarens 2, 4, 67 Ykaxure
COOTBETCTBYIOIIHME TUITBI THOPUAN3AIIMY OpOUTAIeH.

Kakue xoMmiekcHble cOeIMHEHNS HAa3bIBAIOTCS! BHEIIHEOPOUTAIBHBIMU U
BHYTpUOPOUTANBEHBIMU? YeM 00bsACHAETCS UX pa3ivuyHas IPOYHOCTH?

[1o kak1M 3KCIIEpUMEHTAIBHBIM IaHHBIM HAaXOJSIT YMCIIO HECTIAPEHHBIX SJIEKTPOHOB B
komIuiekcax? [IpuBeaure nmpumepsl.

Kakure KoMIIEKChI Ha3bIBaIOT BRICOKOCIIMHOBBIMU M HU3KOCIIMHOBBIMU? YKaXKUTE
napaMeTpbl, KOTOPBIC ABJIAIOTCA JJIS1 HUX O6H_[I/IMI/I " pa3jINIHbIMH.

Kakas Teopust monydnia Ha3BaHUE TEOPHH KPUCTAILTUIECKOTO mouist? YeM oTiudaercs
oHa ot Metoga BC?



16.

17.

18.
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Tema:

10.

UTo Takoe SHEpTHsl paclleIyIeHUs! KpUCTANIMYECKUM T0JIEM, OT YEro OHA 3aBUCHUT?
Kakue gaxTopsl onpeaensioT MoJoKeHHe JIMraiaa B CIIEKTPOXUMUYECKOM Psiay?

Kax TKII o0bsICHSIET 3aKOHOMEPHOCTH H3MEHEHHsSI YCTOMYMBOCTH KOMIUIEKCHBIX
COoeqUHEHNI?

Hcxons u3 TKII, 00BsICHUTH OKpacKy KOMIUIEKCHBIX COCTMHEHU.
Yro sABIsIETCS KOJINYECTBEHHON XapaKTEPUCTUKON YCTOMYMBOCTH KOMIUIEKCHBIX
HOHOB?

KakoBo cooTHoImIeHHEe MEX Ty 00I1Ie KOHCTAHTOW HECTOMKOCTH U KOHCTAHTaMH,
XapaKTEePU3YIOITUMHU OTAEIbHBIE CTAANH MPOIIECCa JUCCOIMAIIMH KOMIUIEKCHOTO HOHA?

Kakoe BiusiHue OKa3bIBaeT KOMILIEKCOOOPA30BaTe/lb Ha CBSI3H B KOOPIMHHUPOBAHHBIX
okouto Hero Mosekynax H,O u NH3?

HpI/IBe,I[I/ITe MIPUMCEPHI, ITOKA3BIBAIOINUEC BJIMAHNUEC KOOPpAWHAIIMNA HA OKUCIIUTCIILHO-
BOCCTaHOBUTEJIbHBIE CBOMCTRA KOMHHGKCOO6pa3OBaTeHH.

CocrtaBbTe KOOpAHMHAIIMOHHBIE opMyitbl cieayromux coequnennii: 2NH4Cl-PtCly,
K2C204 ‘CUC204, KC"AUClg, an(CN)z 'FG(CN)Z, (NH4)4FE(SO4)2.

Boamsrii pactBop nepsoro uzomepa cocrasa Pt(SO,)(OH)2:4NH;3; umeer pH="7,a 0,1 M
pactBop BTOporo uzomepa - pH = 13,3 npu 25°C. 1o pe3ynapTaram onbiTa COCTaBbTE
KOpJMHALMOHHBIE (POPMYITBI 000UX N30MEPOB.

«Havajna xumu4eckoi TepMOIUHAMM K

Ha xakyro BeIMUnHYy OTJINYAETCS] U3MEHEHHUE SHTAJIBIINU OT U3MEHEHUSI BHYTPEHHEN
sHepruu cucreMsl? B kakux ciyuasx AH=AU u Qv=Qp?

3aBUCHUT JIM U3MEHEHUE SHTAJIBIIUKU CUCTEMBI OT TEMIIEpaTyphl?

Kakue cucreMbl Ha3bIBalOT KOHIEHCUPOBaHHBIMU? [loueMy /1 HUX OOBIYHO OITyCKAIOT
OrpaHUYMBaIOIIHE yciaoBust V=CONSt u p=const?

Kakoii 3aK0H sIBIIsSIETCSI OCHOBHBIM 3aKOHOM TepMoxumMuu? Jlaiite ero popmMynrpoBKy.
Ilepeuncnure cnencTaus, BeITEKarOIKe U3 3akoHa ['ecca. [l kakux onpeneiaceHuii OoHu
UCTIOJIb3YIOTCSl B TEPMOXUMHUYECKUX pacueTax”?

Cornacnao npuniumny beptio (1867) xumMudeckue peakiuu caMOpoOu3BOIHHO MTPOTE-
KalOT B CTOPOHY BBIJI€JICHUS TEIJIOTHI, T.€. B CTOPOHY YMEHBILIEHUS SHTANIBIUU. SBisieTcs
JIM 3TO TIPABUJIO OOIIUM WUJIM OTPAHUYCHHBIM?

Kakoit GpyHKIMel cOCTOSIHUS XapaKTepu3yeTcsl TEHACHIIUS CUCTEMBI K JIOCTHKEHUIO TaK
Ha3bIBAEMOTr'0 BEPOSTHOI'O COCTOSHUS, KOTOPOMY COOTBETCTBYET MaKCHUMaJIbHAsI
0ecropsA104HOCTb PACIIPEISIICHHUS YaCTHULL?

B n3onupoBaHHOI CUCTEME BCE CaMOIPOU3BOJIbHBIE MPOLIECCH] POTEKAIOT B CTOPOHY
yBenuueHus Oecniopsiika. Kak uaMensiercss mpu 3ToM SHTporus ?

Kak n3MeHseTcst SHTpONuUs CUCTEMBI 3a CUET NMPSIMON M 00paTHOM peakiuii npu CUHTE3e
ammuaka?

Kak u3meHsieTcst SHTPOIUs CUCTEMBI C TIOBBIILIEHUEM TEMIIEPaTyphl, B pEaKIMSIX CHHTE3a
Y pa3JIo’KEHUs BELIECTB?
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Kak BiusieT Ha SHTPONMIO CUCTEMbI 00pa30BaHuE ra3000pa3HbIX MPOIYKTOB?

Kak u3mensieTcst SHTpOIUs CUCTEMBI TP UCTIAPEHUU, KOH/ICHCALIUH, YBEITHUECHUU
naBicHws, (pa3oBBIX Mepexoaax?

[Touemy npu MaBIE€HUH BELIECTBA TEMIIEPATYpa OCTAETCS MOCTOSHHONH HECMOTPS HA TO,
YTO B 3TO BpeMs TEIIOTa K CUCTEME MOABOAUTCS?

Kakumu ogHOBpeMeHHO NeHCTBYIOMUME (aKTOpaMU ONpeeiieTcsi HalpaBJIEHHOCTh
XUMHUYECKOTO Tporecca?

Kakyro TeHIeHIMIO CUCTEMBI BBIPAXKaeT: a) SHTAIBIIUKUHBIN (pakTOp, 0) SHTPONUIHHBIN
¢dakrop? Kakast pyHKIHSI COCTOSTHUSI CUCTEMBI JAeT KOJIMYECTBEHHYIO XapaKTEPUCTUKY
OJIHOBPEMEHHOTO BIHSHUS TOTO U pyroro (akrtopa? Kakum ypaBHEHHEM 3TO
BbIpaxaercs?

Yro Ha3bIBaroT dHeprueii [ mooca? Kakum o0pazom nameHeHue 31oii BennanHbl (AG)
yKa3bIBaeT Ha TEPMOIMHAMUYECKYIO BO3MOXXHOCTh MJIM HEBO3MOKHOCTD
CaMOIIPOM3BOJILHOTO IpoTekaHus npouecca? Kakoe 3nauenue AG onpenenser
PaBHOBECHOE COCTOSIHUE CUCTEMBI?

[Tpu xakom cooTHomenun AH 1 TAS: a) cuctema HaX0aUTCS B paBHOBECHH, 0) XH-
MHUYECKHM MPOLECC HAIIPABJIEH B CTOPOHY IK30TEPMHUYECKON WM SHAOTEPMUYECKON
peakuu?

YeM 00BICHAETCS] BO3MOXKHOCTh SHJOTEPMUYECKHUX PEaKIUil U TOYeMy OHa BO3PACTAET C
yBEJIIMYEHHEM TeMITepaTyphbl?

DOHTaNbIUUHBIM UM SHTPONUUHBIM (PaKTOPOM ONpEEsieTCs HallPaBICHUE XUMUYECKUX
peaxuii mpyu 0OYeHb HU3KHUX TeMIepaTypax?

[Touemy npu HU3KUX TEMIIEpATypax U B KOHJICHCUPOBAHHBIX CUCTEMAaX BO3MOKHOCTh
NPOTEKAHUS PEaKLIUi ONpeesieTcss B OCHOBHOM ToJIbKO 3HaKoM AH? Cornacyetcs iau
3TO ¢ mpuHUUNOM bepTino?

B03MO0OKHO 1T caMOTIPOU3BOIIBHOE TIPOTEKAHUE TIPSIMON PEAKIINH, €CITH TIPU TIOT0KH-
TeJIbHOM 3HadYeHuHu AS: a) AH>0, 0) |AH[>|TAS|?

CrangaprtHas Teruiota oopazoBanusi NH; u PH3 paBHa coorBeTcTBeHHO —46,2 1 15,0
k/Dx/Monb. Kakoii crnenyeT cienaTh BEIBOJ U3 3TUX JaHHBIX 00 OTHOCUTENLHON YCTONYH-
BocTu MoJiekyn NHz u PH3?

[Ipu cxxuranuu rpadura odpazoBaiics okcua yriaepoaa (IV) maccoit 8,86 r. Beruucaure
teroty obpazosanusi CO; u3 anemenToB. TemnoBoit s ekt peakunu AH= -79,2 kJ]x.
Crangapraas Teruiota oopaszoBanus MgO (k) u CO; (1) cooTBeTcTBeHHO paBHa — 601,8
n —393,5 kJIx/monb. Ternora paznoxenans MgCO3; va MgO u CO, AH=+100,7
kJ>x/Moub. Vicione3ys 9Tu gaHHBIe, HaluTe TeroTy oopa3zoBanus MgCO3 u3
JJIEMEHTOB.

«KuHeTHKa M MEXaHU3M XMMHUYECKUX PeaKkIuii»

Peaxmus unet no ypaBHernto 4NH; +50,=4N0O+6H,0. Kak nu3ameHuTcs ckopocTts pe-
aKIIMH, €CJIM YBEJIMUUTD JaBJeHUE B 2 pa3a?

Peaknus mexxny BemectBamu A u B Beipakaetcs ypaBuenuem 2A+B=2C. Havanbnas
KOHIIeHTpaIus BemecTBa A paBna 0,3 Moiw/i, a BemectBa B — 0,5 monb/n. Koncranra

Mun™. Paccunraiite HAaYaJIbHYI0 CKOPOCTh MIPSMOM

2
CKOpOCTH peaknuu paBHa 0,8 1°/Mob
pEeaKIUU U CKOPOCTh MO UCTEYSHUH HEKOTOPOTO BPEMEHHU, KOT]a KOHIICHTPAIIH

BelecTsa A ymenbuiaercs Ha 0,1 Mouib.



3. Pasznoxenne N,O Ha MOBEpXHOCTH 30J10Ta TPU BHICOKHX TEMIIEpATypax MPOTEKAET 110
ypaBHeHuto: 2N,0=2N,+0, KoHcTaHTa CKOPOCTH JaHHOH peakIiK paBHa 5 10
n/monsmuH nipu 1173 K. HavansHas kornentparus N,O 3,2 momns/in. Onpenenure
CKOPOCTb PEaKIIMU MPH 3aJaHHON TeMIIEpaType B HaUaIbHbIi MOMEHT U B TOT MOMEHT,
korna paznoxurcs 25 % NO.

4. Peaxnus unet no ypasHeHUI0 2NO+0,=2NO,. HauansHble KOHIICHTPAIIUU pearu-
pytomux BemecT 0bu1H (MOJB/11): C(NO)=0,8; C(O,) =0,6. Kak u3meHHUTCS CKOPOCTh
peakiuu, eclii KOHIICHTPAIUIO KUCIOpoaa YBEeIHUUTh 10 0,9 MOJIb/I1, a KOHIIEHTPAIHIO
okcuaa asora 10 1,2 Mojb/n?

5. Jlokaxkute, 4TO peakivs B3auMOJEHCTBUS MYPaBbUHOTO aJIbJETH/Ia U IEPOKCUAA BO-
nopojia ¢ 00pa3oBaHUEM MypPaBbUHOM KUCIIOTHI M BOJIBI SIBIISIETCSL PEAKIIUEI BTOPOTO
NOpsIZIKa, €CJIK Yepe3 2 4 Ioclie Havyana peakius 3asepiuniack Ha 50 %, a uepes 2 u 40
MUH KOHIIEHTpalus MypaBbiUHOU KucioThl ctana 0,285 momns/n. UcxoaHbie
konuentpanuu HCOH u H,O, ogunakoBsl u paBHbI 0,50 MOJIB/I1.

6. PaccunraiiTe KOHCTaHTY CKOPOCTH PEAKIIMH MEPBOTO MOPSAKA, YUUTHIBAS, YTO 32 25 MUH
peakus npoxoaut Ha 25 %, T. €. mpopearnpoBajia 4eTBepTas YacTh BELIECTB.

7. KoHCTaHTa CKOPOCTH PEaKIHH TIEPBOro mopsika pasua 2,5-10” ¢, Kakoe konudaecTBo
ocTaHeTcs HempopearupoBasiuuM uepe3 10 4 nocie Havana peakiuu? HavaneHas
KOHIICHTpALUs paBHA 1 MOJIB/II.

8. CkosbKo BpeMeHH He0OX0AMMO JUIA MPoXokaeHus Ha 60 % peakuuu BTOPOTo MopsaKa,
€CJIM IpHU TOH ke Temrneparype 3a 20 muH peakuus npotekaet Ha 30%? HauanbHbie
KOHIICHTPAIIUU UCXOJHBIX BEHIECTB OJMHAKOBBI M PABHBI 2 MOJIB/I.

9. KoncranTa ckopocTy HEKOTOpo# peakiuu mpu 273 u 298 K paBHa COOTBETCTBEHHO
10. 1,17 u 6,56 n/monb-MuH. Haiinure TeMmepaTypHblii KO3GOHUIIMEHT CKOPOCTH PEAKIINH.

11. Bo cKoJIBbKO pa3 yBEIMUYUTCSI CKOPOCTh pacTBOpeHMs xene3a B 5 %-noit HC1 npu no-
BBILICHUU TEMIIEPATyphl Ha 32°, ecii TeMIiepaTypHbIi KO3 (HUIIMEHT CKOPOCTH
pacTBOpeHUs paBeH 2,87

12. TIpu 393 K peakuus 3akanunBaercs 3a 18 MuH. Uepe3 CKOIBKO BPEMEHHU 3Ta PEeaKLus
3akoHuuTCs npu 453 K, ecnu temnepatrypHbiii K03 (GUIIMEHT CKOPOCTH peaKkui paBeH
3?

13. Onpenenure TemMnepaTypHbIid KOIPPUITUESHT CKOPOCTH PEAKITUH, €CITH IPU MTOHUKCHUH
TEMIEPATYpPBI, HA 45° peakuus 3aMeUInIach B 25 pas.

14. KoHCTaHTBI CKOPOCTH pPeakiuu mepBoro mnopsiaka mpu 288 u 325 K cooTBeTCTBEHHO
PaBHBI 2:10? 1 0,38 ¢™*. Kakoss TeMIepaTypHbId K03()PUIIMEHT CKOPOCTHU 3TOH peakIuu
Y KOHCTaHTa CKOPOCTH 3TOM peakuuu rpu temneparype 303 K?

15. TIpu HEKOTOPOI TEeMIEpaType KOHCTAaHTa PABHOBECHUS TEPMHUIECKOM THCCOIUAIINN
N204=2NO, K=0,26. PaBHoBecnas konneHnTpanus NO; paBra 0,28 mMonb/1. Berauciure



16.

17.

18.

19.
20.

Tema:

10.

11.

PaBHOBECHYIO U MepBOHavanbHy0 KoHueHTpauu N,O,4. Kakas maccoBas nons B %
ATOTO BEIIECTBA MPOJAUCCOIMAPOBATA K MOMEHTY YCTAaHOBIJICHHSI paBHOBECHS ?

[pu cunTese pocrena nmeet mecto paBHoBecue peakiuu Cl,+CO=COCI,. Onpenenute

MCXOJIHBIC KOHIICHTPAIIMH XJIOpa M OKCHJIA yIiIepo/ia, eCiIi PaBHOBECHBIE KOHIICHTPAIINH
pasubl (Mois/i): C(Cly) = 2,5; C(CO)=1,8; C(COCI)=3,2.

Xumndeckoe paBHoBecue peakuun COCl,=CO+Cl; ycTaHOBHIOCH IPH KOHLIEHTPALIUAX
pearupyromux Bemiects (MoJb/1): C(COCI,)=10; C(CO)=2; C(Cl,)=4. B paBHOBeCHYIO
cucTeMy J0OaBIIM XJIOp B KoiaudecTBe 4 Moib/1. OnpeiennuTe HOBbIE PaBHOBECHBIE
KOHIICHTPAIIMU pearupyrolInuX BEIIECTB MOCIIe CMEIICHUST pAaBHOBECHSI.

PaBHOBecHEBIC KOHICHTpAUX BCIICCTB, YHACTBYIOIIINX B pCAKINU

CH3COOH+C;HsOH=CH3COOC;H5+H,0 paBubI (Mosb/n): C(kuciorsr) = 0,02;
C(cmmupra) = 0,32; C(3¢upa) = 0,08; C(Boas)=0,08. Kakumu cramu paBHOBECHBIC
KOHIICHTPAITUH [TOCIIE CMEIICHHSI PABHOBECHS BCIICICTBUE YBEIHMUCHUS KOHIICHTPAIIUU
C,HsOH B 4 paza?

«PacTBOpBHD)

Kaxkue BemiecTBa Ha3bIBAIOT AJEKTpoIUTaMu? YeM OTIMYAIOTCS X BOJIHBIE PACTBOPHI OT
pPacTBOPOB HERJICKTPOIUTOB?

Yo Ha3BIBAIOT U30TOHUUECKUM KO3 duitnerTom 1?7 KakoB ero hu3nyeckuii CMbICIT U
METO/IbI SKCIIEPUMEHTAILHOTO onpeneneHns? OT Kakux (pakTopoB 3aBUCST 3HAUCHHUS 1?7
Kakumu ycnoBusimMu onpenensiercss BO3MOKHOCTb 3JIEKTPOIUTHYECKOM TUCCOUALNN
BemecTBa? Kakas BenmmurHa xapakTepu3yeT HOHU3UPYIOUIYIO CITIOCOOHOCTh
pactBopuTtens? [lokaxure MexaHu3M pacnaja 4acTULl paCTBOPEHHOIO BEIIECTBAa HA
VOHBI.

Byzner 11 oguHaKkoBO# 35IeKTpUUecKasi IPOBOJAUMOCTb BOAHBIX U CIUPTOBBIX paCTBOPOB
OJIHOTO M TOTO € BEIIECTBA MPH OJTHOM M TOH ke KoHIeHTpauu? OObICHUTE.

Kakue BenmnuuHBI SBISIIOTCS KOJTMYECTBEHHON XapaKTEPUCTUKON MPOLECca IEKTPOIIHU-
THYeckou aucconmanuu? Jlaiite ux onpenenenus. Kakyro U3 HUX ¥ MOYEMY Ha3bIBAIOT
MOCTOSIHHOW BEJTMYUHOM?

Ha xaxue rpynmnsl yCIOBHO JEST 3JIEKTPOIUTHI IO BEJIMUMHE CTENIEHH UX AUCCOLMAIIN?
[IpuBenure mpumepsl MpeACTaBUTENEN 3TUX IPYIII.

Kaxk 1 mouemy BiusieT Ha CTENEHb AUCCOIMAIINH CJIA00T0 AJIEKTPOIUTA BBEJICHUE B €r0
pacTBOp OJTHOMMEHHOT'O HOHA M pa30aBJIeHue pacTBopa?

[ToueMy KOHCTaHTa JAEKTPOIUTUUYECKOM TUCCOIMAIINU SIBIsieTCs Oosee ya1oOHOi xa-
PaKTEpUCTUKOU 3JIEKTPOJIUTA [0 CPABHEHUIO CO CTENEHBIO TUCCOLUALIN 7

Kaxk Bnusier Ha pacTBOPUMOCTD BEIIECTBA BBEJACHUE B €TI0 HACHIIICHHBIA PaCTBOP O-
HOMMEHHOTO MOHA?

B kakux ciaydasx MpouCXOIUT PACTBOPEHUE OCATKOB C 00pa30BaHUEM KOMIUICKCHBIX
COeqUHEHNI?

Beimager i 0caok npu CAMBaHUU HachIIeHHBIX pacTBOpoB: SrCl, u CaSO,; CaCl, u
SrS047?



12. B xakoii mocien0BaTeIbHOCTH TOJDKHBI BBIMAIaTh OCAIKH, €CJIU K pacTBOpam, Co-
neprxamum uosl: 1) Ca?*, Ba®*, Sr** u 2) CI, I, Br', nocTerneHHo npuGaBisith: K
nepBoMy pactBop Na,SOy, a ko Bropomy pactBop AgNO3?

13. Kakas u3 1ByX coneit 60bliiie pacTBOprMa U BO ckolibko pa3: CaSO, unu BaSO,, BaCO3
unu SrCO3, Pbl, wnu PbCI,?

14. Ocranercs i mpo3padyHbiM GuasTpat us-moj ocaaka PbCly, ecimn k Hemy 106aBUTH
pacTBOp HoaMIA Kamusi?

15. B HachimenHoM pactBope Pbly KoHIeHTparms o noHoB pasua 1,310™ moms/in.
Haiinure KOHLIEHTpaMiO HOHOB Pb?* B oTOM pacTBope.

16. B naceiennom pactsope Mgs(PO,), 06bemom 10 11 comepKUTCS COIb MacCoii 3 T.
Berancnute ee pacTBOPUMOCTh U HAWIUTE MOJISIPHBIE KOHIICHTPAIMU KaKI0T0 HOHA B
3TOM PacTBOPE.

17. Yem ompenensieTcsi CTeNeHb CMEIICHUsT PABHOBECHS AUCCOIUAIINH BOBI IPHU PACTBO-
PEHUM B HE COIIM, CTIOCOOHOM K THUAPOIH3Y?

18. Bcerna 1 HEHTPaNbHOCTh PACTBOPA COJIM YKA3bIBAET HA OTCYTCTBHUE TUAPOIH3a?
Oobmbscuure.

19. JIns pacTBOpOB Kakux cojielt pH mMmeeT Takoe ke 3HaueHue, Kak st Boabl? [TokaxuTe
s10 Ha mpumMepe NaCl u CH3COONHy,.

20. Kakue u3 coseil He moJIBepraroTcsi TUAPOIIU3Y, U €CIH MOABEPraloTCs, TO M0 KAaKOMY
tumy: K;SO4, NaSe, BaS, RbNO3, ZnCh, K;SO3, KCIO3;, HCOOK, NaC10,4, KBrO?

21. JIns xaxoit comu pH pactBopa Oynet umets Oonbiee 3HaueHHE: NaNO3z mm NaNO.,
CH3COOK wumun CH3COONH,, KCIO nnn KCIO3?

22. JlaiiTe CpaBHUTEIBHYIO XapaKTEPUCTUKY CYIb(PATOB, CyIb(OUTOB U CYIbPHUIOB IIIe-
JIOYHBIX METAJUIOB IO UX CIIOCOOHOCTH K THAPOIIN3Y.

23. Kakue /1Be paBHOBECHBIC CUCTEMBI B PACTBOPAX KUCIIBIX COJICH OMPEACIISIOT I HUX
3Hauenue pH? Uto sBiseTcs MpUIUHON MIeTOYHOM cpeanl 1t pactBopoB NaHCO; n
kucioit st pactBopoB NaHSO3?

24. JInsa kakux coJied TUIPOIN3 MPOXOAUT CTyneHsIMu? UeM ompeenseTcs uX YUcio U KaKk
U3MEHSETCS MHTCHCHUBHOCTh THPOJIN3a OT MEePBOI CTYIEHH K MOCIeIHEN?

25. Tlouemy MaHOBas OKpacka (peHon(TasienHa B pacTBOPE aneraTa HaTPHUsl CTAHOBUTCS
0oJiee MHTEHCUBHOM IPU HATPEBAHWH PACcCTBOPA M CHOBA OJICTHEET IPH €r0 OXJIKICHUH?

26. O0BsICHUTE IPUYMHY U3MEHEHHUS CTETICHHU THAPOJIN3a COJIeH TP HArpEeBaHUU MX pac-
TBOPOB, OCHOBBIBASICh Ha 3aBUCMOCTH JIUCCOIMAIIMH BOJBI OT TEMIIEPATYPHIL.

27.YT0 Ha3bIBAIOT KOHCTAHTOM ruposm3a Ke. 3aBUCHT JIM 3Ta BEJIMYMHA OT: IIPUPOJIBI COJIH,
KOHIICHTpAITUH pacTBOpa, TeMiepatypbl? Uem onpenensiercs: Ooblee WM MEHbIIEe
3HaueHue Ke i pa3iudHbIX COJeH?

Tema. «OKHCJIHUTETbHO-BOCCTAHOBHTEIbHBIE PC€AKIHH H IJTCKTPOXUMHICCKHE NTPOHECCHD>

1. Tlokaxxute yCIOBHOCTh TEPMUHOB «IIPUHUMAET» U «OTIAAET» 3JIEKTPOHBI IIPHU OIpeie-
JeHUU QYHKIUI OKUCIUTENS U BoccTaHOBUTENS. [louemMy Takasi yCIIOBHOCTh BO3MOKHA?

2. UT0 Ha3BIBAIOT COMPSIKEHHON OKUCIUTEIFHO-BOCCTAHOBUTEIBLHOM MAapOH U CKOJIBKO UX
JIOJI’KHO y4acTBOBATh B OKUCIIMTEIbHO-BOCCTAHOBUTEIbHON peakiuu? Uemy
COOTBETCTBYET KaXK/1ast U3 HUX?



10.

11.

12.

13.

UTo Ha3bIBAIOT OKUCIUTENbHO-BOCCTAHOBUTENBHBIMU KOd(duiineHTamu? Kakue MeTo b1
CYLIECTBYIOT JUIsl X omnpeaeneHusi? [lokaxxute CyIHOCTh KaX/10T0 U OObSICHUTE, B
KaKUX CIIy4asiX U MO4YeMy OJMH U3 HUX MPEINOYTHTEIIbHEE IPYroro.

MeHSI0TCS WM OCTAIOTCSI IIOCTOSHHBIMHU 3aps]l M aTOMHBINA COCTaB HOHOB, YYaCTBYIOIINX
B OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX peakusax? Bo3MOXKHO 11 MpeBpalleHue NpocToro
MOHA B OKCOAHWOH WJIM OOpaTHBIN Tporecc?

Ecnu xucnora, B3siTast B U30bITKE, y4aCTBYET B pEAKI[MM KaK OKUCIIUTEIb UJIM BOCCTa-
HOBHUTEIIb, TO COBIA/AET JIU JUUIs Hee KOA((UIIMEHT B MOJIEKYJIIPHOM YPaBHEHUHU
peaKklnu C OKHCIUTEIbHO-BOCCTAaHOBUTENbHBIM? Pa30epute 3T cityyau Ha puMepax
B3aMMOJICHCTBHS: MU C pa30aBIeHHON a30THOW KUCIIOTOM, CONISTHON KUCIIOTHI C
JUXPOMATOM Kajlusl.

OObscHUTE TPUYUHY PE3KOTO Pa3INYHs OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOWCTB
nByx metayuioB 1 rpynnel [IC, Haxoasumxcs B 5-M nepHoe.

Hanumure ypaBHEeHUS MOTypeakunii 1 HOHHO-MOJICKYJISIPHBIE YPaBHEHUS, KOTOPBIMU
MOTYT OBITH BbIPaXKE€HBI IPOLIECCHI OKUCIICHNUS U BOCCTAHOBJICHHSI B BOJHBIX PAacTBOpax,
UYIIUX 10 CIAEAYIOIMUM CXEMaM:

KC10 + KJ + HSO4—
KBiOz+ HC1 — BiCls+
KC103+ KNO; —KC1 + ...
KCIO + KJ + H,0— KC1 +

Iloxaxkute BIUSHIE Cp€Abl HA MPOTCKAHUE OKHUCIIMTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKI_[I/Iﬁ
Ha OpuMEpPE U3MCHCHUS OKHCJIUTEILHON eMKOCTH neépmMaHraHart - MOHaA.

KakuMu KUCIIOTaMU MOXHO TTOJIb30BaThCSI IS CO3/IaHUS CPEIbI TP IPOBEICHUT
Red-Ox peakiuii? [Touemy ¢ 3TOH IEIBI0 TPUMEHSIOT OOBIYHO Pa30aBICHHYIO CEPHYIO
KHCIIOTY?

CHOCOGCTByeT JIK KUCJias cpeaa: a) OKHCJICHHIO KaATHOHOB 10 OKCOAaHHMOHOB, 6) OKHC-
JINTCIIBHOMY JEUCTBUIO OKCOaHHOHOB?

Inexmpoonvle nOMEHYUAIbL U HARPAGIEHUE OKUCTUMEIbHO-60CCHAHOEUMETbHBIX
peaxuyuii

Kaxue OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE CUCTEMBI HA3bIBAIOT I'€TEPO- U TOMOI€H-
HeIMU? UTO ABNIsI€TCA MPUUMHON BOSHUKHOBEHHUS CKauKa IMOTEHIIMAJIA B CUCTEMAaxX
nepBoro tuna? Yaaercs Jid SKCIEPUMEHTAIBHO ONPEIEINTh ero a0COII0THOE 3HaYCHNE,
OTHOCHUTEJIHOE 3HaueHue?

Uem AOJDKHBI OTJIMYATBCA APYT OT Apyra ABC OKUCIUTCIIbHO-BOCCTAHOBUTCIILHBIC
CHUCTCMBI AJId TOro, YTOOBI UX MOYKHO OBLIIO MCIIOIB30BATh IIpu COCTABJICHUU
raJbBaHM4YECKOro dJIeMeHTa?

Kakyro nH(DOpMAIIHIO COACPIKUT IMEKTPOXUMHUUSCKHNA PSIT CTAHAAPTHBIX 3JIEKTPOTHBIX
MOTEHIMAIOB O CPAaBHUTEIbHOM akTUBHOCTH BD n O® mertamios? [louemy oH gaeT Bo3-



MO>KHOCTb OIIeHUTh D/]C ranpbBaHHUECKHUX 3JIEMEHTOB, COCTABIEHHBIX U3 JIFOOBIX Map
METaJLIOB?

14. Tlouemy BOIOPOAHBIN SNIEKTPO]I B Tape C MEIHBIM MOTYIJIEMEHTOM SIBIISIETCSI aHOAOM, a B
nape ¢ [MHKOM - KaToJIoM?

15. 13 getsipex metamioB Ag, Cu, AU u Sn BEIOepUTE T€ Mapbl, KOTOPHIE TAFOT HAU-
MeHBIIYI0 U Hanbounbiryto D/[C cocTaBICHHOTO U3 HUX TJIbBAHMYECKOTO dJIEMEHTA.

16. Tlo xako# GpopMyIie MOKHO HAWTH DJICKTPOIHBIN MOTCHIIMAT METaJlIa IPH JIFOOBIX
TEMIEpAType U KOHLIEHTPALMU PACTBOPA €TI0 COJIH, €CIIH JIJIsl HETO U3BECTHO 3HAYEHUE
¢°? Ilpu KakuX ycIoBHUAX G=(°?

17. Kakue n3aMeHeHHs KOHIEHTpAluil pacCTBOPOB COJICH HA AIEKTPOAE-OKUCIUTETE U
3JIEKTPO/I€-BOCCTAHOBUTENE MPUBOJAT K YBEJIIMUEHHIO U yMeHbIeHHI0 DJ[C?

18. TloueMy B kadecTBe OKHCIUTENs Heronbdyercs xpoM \VI\ B cocrase nona Cr,077, a He B
2-
cocrase noHa CrO,~, u mouemy oxucieaue xpoma M\ 10 xpoma \VI\ mpoBoautcs B 1me-
JIOYHOM cpene?

Inexkmponus. Koppo3usa memannos

19. Kakue 31eKTpOXUMHUYECKHE MTPOIECChl MPOTEKAIOT Ha 3JIEKTPOAAX MPH JIEKTPOIH3E
paciuiaBoB a1ekTposnToB? IlpuBenure npumepsl.

20. M3 kakux ImpOIECCOB cllaraeTcs 00Mmas peakiys dJICKTPOXUMHYSCKOTO Pa3IoKEHHUs
Berecrna’?

21. Yem oTnmyaeTcs 31EKTPOIU3 BOJHBIX PACTBOPOB IEKTPOIUTOB OT JIEKTPOIU3A X
paciuiaBoB? Kakue HOHBI U MOJIEKYJIbI, HAXOAIIUECS B BOJHBIX PACTBOPAX COJIEH MOTYT
BOCCTAaHABJIMBATLCA HA KaTOAC U OKUCIIATHCA Ha aHoz[e? Hanwmmmre YpaBHCHUA
COOTBETCTBYIOIIMUX PEAKLIUM.

22. TIpn KakuX YCIOBHUSIX M M3 KaKUX COJIEH, BOZMOXHO, IMTOJYIUTh C TIOMOIIBIO JIEKTPOIN3a
OJTHOBPEMEHHO WIECJIOYb U KUCIIOTY?

23. Jlaiite popmynupoBKy 3akoHoB Papajiest 1 UX MaTeMaTHUECKUE BbIpakeHus. Yo Ha-
3bIBatoT uncioM Papaznes F? Uemy paBHa 3Ta BeJIMUMHA B KYJIOHAaX U aMmIiep-yacax?

24. Beera mu Macca BBICTUBIIETOCS HA JIEKTPOJIC BEUIECTBA COOTBETCTBYET KOJIHMYECTBY
MPOILEIIEr0 YEPE3 IEKTPOIUT dJeKTpruuecTBa? SBISETCS AU 3TO HAPYLICHUEM 3aKOHOB
dapanes? Uto Ha3bIBAIOT BHIXO0M 110 TOKY \BT\?

25. TIpu snexrponuse pactBopoB AGNO3, CuSO,, BiCls, Haxonsimuxcst B mociae10BaTeIbHO
COEJIMHEHHBIX 3JIEKTPOJIM3Epax, BhIIEIUIOCH 5,41 cepeOpa. Haiinute maccy
BBIICJIUBIINXCS IIPU 9TOM M€Y U BUCMYTA.

26. OMHAKOBO JIM OTHOIIEHHE K KOPPO3UU TEXHUYECKOTO M XUMHUYECKH YUCTOTO MeTaa?
UeM BBI3BIBACTCSI KOPPO3Hs OOBIYHON CTANU?



27. CoBnagiaeT 1 CpaBHUTENbHAS OI[EHKA CIOCOOHOCTH K KOPPO3HH XKeJie3a U aTFOMUHUS TI0
3HAYEHUIO UX CTAHIAAPTHBIX 3JICKTPOIHBIX MIOTSHIIHAIOB H 110 MX MOBEJICHUIO B KOHTAKTE
¢ BOO¥?

28. Kakue cymecTByOT cliocoObI 3alIMThI METAJUIOB OT Koppo3uu? Kpatko uznoxure
CYILIHOCTb KaX/10T'0 U3 HUX.

Ilpumepnulii Komnaekm 3a0anuil 0134 KOHMPOIAbHBHIX PAOOM

Tema:. «OcCHOBHbBIE NOHATHSA U 3aKOHbI XMMHH. OCHOBHBIE KJIACCHI HEOPraHUu4€CKUuX

coeIUHEeHH I
Bapuant Nel
1. Omnpenenure SKBUBAIEHTHI 3JIEMEHTOB B uX okcuaax: Rb,O, MgO, Cr,03, SOs.
2. It HekoToporo Metayia coenunseTcs ¢ 8,89r 6poma u ¢ 1,78r cepsl. Haitnure sxBuBa-

JICHTHBIE Macchl Opoma u Me, 3Hasi, 4TO PKBHBaJIEHTHas Macca cepsl 16,0r/MoIb.

3. Hanummre ypaBHEeHHs peakiiii, COOTBETCTBYIOIIUX CIEAYIOIIEH cXeMe:
SiO,+C Ca HCI 02 Ca3(PO4)2
Caz(POy), 1200°C A t°C B C D E
4, Hanummre rpaduyaeckue hopMyiiel coeTMHSHNH U naiiTe ux HasBauus: HyO,, SN0y,

H3POy4, Hy5203, (CUOH)QCOg, NaH,AsO,.

5. Kakoii 00beM kuciaopoa cieyeT 100aBUTh K M Bo3ayxa (21% O3), uToOBI coaepxa-
HHE B HEM KHUCJIOPO/1a MIOBBICKIIOCH 110 25%.

6. Onpenenure GopMyITy OJHOTO U3 KPUCTAIIIOTHIPATOB Cyab(aTa HATPHUs, €CIH €ro Macca
[IPU IOJTHOM 00€3BOKUBAaHUM yMEHbIINIACh Ha 47%.

7. Hamnumure hopmyiisl coseit, COOTBETCTBYIOIIUX CJISIYIOLIMM JIBOWHBIM okcunam: Ph,O3
u Pb3O,4. HazoBure ux.

Bapuant Ne2
1. Omnpenenute SKBUBAJICHTHBIE Macchl coeaunenuii: Fe,03, KH,PO,4, Cr(OH)s3, H,SiOs.
2. Omnpenenure Maccy cepbl, 00pa3yrOIIEHCs TPU B3aUMOICHCTBHU CEPOBOIOPO/IA KOJINYE-

cTBOM BetecTBa SkBuBajeHTa 0,01Momib ¢ n30bITKOM KoHIIeHTpUupoBaHHOH HNO3
3. Hanummure ypaBHEeHHS peakinii, COOTBETCTBYIOIIUX CIEAYIONIEH cXeMe:
F92(804)3 —p Xy —P FeCl, — P X5 —P Fes04 4—X3 —p F€2(804)3

4. CocraBbTe hopMyIbl (AMIHpUYECKHE TpadUuecKe) BCEX BO3MOXKHBIX COJiel 00pa3o-
BAHHBIX THJIPOKCHIOM MarHusi ¥ XpOMOBOW KUCJIOTOM. /[aliTe Ha3BaHUA COJISIM.



5. K 50mn cmecu B 2-x okcuaax yriepoja godasunu 100mi kucnopoaa v mogoxriu. B
pe3yibTaTe peakiuu oot 00bem razoB ymeHbimics Ha 10%. Bce 06beMbl ra30B U3MEPSIUCH
TIPU OJIMHAKOBBIX ycIoBuUsAX. Onpenennure 00beMHBIA COCTaB UCXOTHBIN CMECH.

6. [Tpu Tepmudeckom pasnoxenun okcuaa mapranma (IV), B3saroro maccoii 0,435, Bbize-
JIJICST KUCTIOPO ¥ 00pa3oBaiics Apyroi okcua mapranna maccou 0,382r. KakoBa ¢opmyna
3TOrO OKCHaa?

7. Uto Ha3bIBAIOT 3KBUBAIEHTOM BeliecTBa? [Ipu kakoM ycliOBUM SKBUBAJICHT UICHTHYCH
caMOM JacTHIle BenlecTna?

Tema: «Ctpoenne atoma. Ilepnognvecknii 3aK0H U NEPHOAUYECKASA CHCTEMa XHMH -
yeckux jaemeHToB /.. MeneneeBa»

Bapuant Nel
1. UT0 Ha3bIBAIOT IPUHIIMIIOM HEOIPEAEICHHOCTU U COOTHOIIEHUEM HEONPEIEIEHHOCTH.
2. st cxonbkux AO cymma N+1=8? EcTb i1 Takue opOUTAIN Y 3JIEMEHTOB NIEPUOIUIECKOM

cucTeMbI? ATOMBI, KAKUX 3JIEMEHTOB HMEIOT HanOOJIbIlIce 3HAaUCHHE CyMMBI N+1?
-2
3. Harmmmre snekTporso-rpaduaeckue Gpopmyist: Cr, Cl+°, Te?, Th.

4. Hanummre snekTpoHHbIe GOPMYIIBI e11e HEOTKPBITHIX 31eMeHTOB Nel08, Nel13 u yka-
KHTE, KAKOE MECTO OHH 3aiiMyT B IEpPUOJIMYECKOI cHCTEME.

5. CKopocTh ABMKEHUS AJICKTPOHA 110 TIEpBOI O0poBcKoii opouTe paBHa 2187 xm/c. Ecin
MOTPENIHOCTH B ONPEIEICHIH CKOPOCTH paBHa | KM/c, TO KaKo# Oy/eT mpu 3TOM MOTPEITHOCTh B
ornpezeneHuu KoopauHatel? CpaBHUTE €€ CO 3HAUCHHEM pajinyca OpOUTHI.

6. ITosicamTE IMPUYKWHY pa3jIndus B BEJIMYUHAX NOHHBIX PAAWYCOB IJI U303JICKTPOHHBIX

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

7. OO0BsicHUTE 0CO00 HU3KYIO YCTOMUHMBOCTD COSIMHEHUN P-2JIEMEHTOB 6-TIepHuoia B BhIC-
mieit C.O.

Bapuant Ne2
1. [IpumeHrMO 11 IOHATHE TPAEKTOPUM JBUKEHUS K MUKpoyacTHLiam? Yem 3To onpenens-

€TCS U KaKoe IOHATHE €T0 3aMCHSICT?

2. YKaxuTe 3HaUCHHUE KBAHTOBBIX YMCE JIJIS BHEIIHUX JJICKTPOHOB B aTOMaX 3JICMEHTOB C
MopsiAKOBBIM HOMepoMm 11, 14, 20, 23, 33.

+ -

3. Hanwummre anekrporHo-rpaduueckue hopmyast: Pd, Zr 287

4. Ha ocHoBaHMM yueHUs O CTPOSHUH aTOMa OOBSICHUTE, TOYEMY SHEPTETHUESCKHUI S-
MOJIypOBEHb BKJIIOYAET OJHY OpOUTAI, P-TIOJyPOBEHB - TpH, d-IOAYPOBEHS - NSTH U f-
MOJTyPOBEHB - CEMb. YKaXXUTE MaX YUCIIO HIEKTPOHOB HA 3TUX MOTYPOBHSX.

5. UYemy paBHa 1eOpoilyieBcKast JUIMHA BOJIHBI 3JIEKTPOHA, ABUXKYIIETOCS CO CKOPOCTBIO: a)
6-10° m/c; 6) 2187 km/c?



6. DHeprus WOHHU3AIUH MPU TMOCIIEeI0BATEILHOM OTPHIBE AJIEKTPOHA OT atoMoB M( cocrtas-
nsiet: E1=733, E2=1447 u E5=7718 x/[x/monb. Uem 00BbsACHUTH pe3koe Bo3pacTaHue E3?

7. Kakyto cTpykTypy 0keH UMeTh BocbMoit iepuoA? IIoBTOpsieT 1 OH MOJHOCTHIO
cellbMOi mepuoa’?

Tema: «XumMuueckasi CBA3b»
Bapuant Nel

1. Yem 00BSICHUTH HEBO3MOKHOCTE 00pa3zoBanusi 100% HOHHOM CBS3U U YeMY IPUMEPHO
paBHa J0JIs1 KOBAJIEHTHOCTH B Har0OoJiee MOHHBIX OMHAPHBIX COSTUHEHUSIX?

2. YCcTaHOBHTE POCTPAHCTBEHHYIO CTPYKTYPY CICAYIONIMX MOJIEKYJI 1 HOHOB, OIIPEICITUB
opOUTanM IeHTpaibHOro atomMa u ux tun rudopuausamun: NFs, NO,', PH3, PO43'.

3. Kak 10/mKHBI MEHSTHCS 3HAYEHHE MOMEHTOB JTUIIOJIeH Mojieky B psaay: a) CIF-BrF-1F; 6)
NHs-P H3-ASH3?

4. [MonsipuzyeMocTh Kakoro U3 HOHOB Gosbie: F umu Br, S% wm Te?, CI wmm I'? O6bsic-
HUTE TIPHUYHHY.

5. Trn. ana NaF=997°C, MgF,=1398°C, AlF;=1040°C, SiF4=-90°C, PFs=-94°C, SF¢=-56°C.
OOBsicHUTD HAOIIOaeMYyt0 3aBUCUMOCTh. O0BSICHUTH pe3koe pasinuuue Trut. AlF; u SiF,
CUMTas, YTO MOJSIPHOCTH CBSI3U paBHOMEpHO yMeHbIaetcs oT NaF k SFg.

6. YeM 00bACHUTH 3HAUUTENBHO Ooiee BbicOokue TTul. U TK. BOIBI U TUIABUKOBOM KUCIIOTHI
110 CPABHEHUIO C TEMHU, KOTOPbIE JOJKHBI COOTBETCTBOBATH UX MOJISIPHBIM Maccam?

7. DNeKTPUYECKUA MOMEHT JUTIOJSA MOJIeKYasl HyS paBeH

0,31-10'29KJ1-M, a HZSe-O,O8-O'29KJ1-M. Omnpenenure, Kak OTHOCSATCS ATUHBI AUMOJIEH 00enx
MOJIEKYJI.

Bapuant Ne2

1. [ToueMy npu HANUYKK OJHOM CBSI3U MEXKY aTOMaMH OHa MOXKET OBITh TOJBKO O-
cBs3bio? Ilpu Kakux ycinoBusix oopasyeTcs m- U 0-CBSI3U?

2. CxombKko cBs3eit y atoma cepsl B Moniekyie SO,Cly, y yraepona B monekyne COCly; kak
9TO corjlacyeTcs ¢ TUIIOM rMOpHIu3aum?

3. Kakas mosnekysa MosxeT cyimectBoBath u mouemy? ClF;, FCls, Brls, 1Brs.

4, Kak u3MmeHseTcs noaspusyroliee 1eicTBUE HOHOB S-3JIEMEHTOB BTOPOM Tpymmbl oT Mg k
Ba u moyeMy 3TO MPUBOJIMT K MOBBIIICHUIO TSPMHICCKON YCTOHIMBOCTH UX KApOOHATORB B TOM
JK€ TIOCJIEI0BATEIILHOCTH?

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



6. Kakoe coenunenue 6osee Tepmuuecku yeroiunBo? PHCOz wnu CaCOgs; PbCl, win
PbBr4.

7. PaccunTaiite 3 exruBnblii paguyc nona Na B kpucramne NaF, ecnu koHcTaHTa perer-
KM €ro paBHa 2,3 1:1107%0 v, paauyc noHa F paBeH 1,33-10™ m.

Tema: «Havana xummnyeckoil TepmoanHaMuKku. KnHeTHka 1 MeXaHM3M XHMHYECKHUX
peaxkuuin

Bapuant Nel
1. I[I/IXpOMaT AMMOHUA ITPU HAI'p€BaHUU pa3jiaracTcs 1o pCeakmum:
(N H4)2Cf207(T):N2T(F) + 4H20(F) +Cr203(T) AH° X p= -503 KI[)K

CKOJIBKO QHCPI'UH BBIACIUIIOCH ITPH PA3JI0KCHHUU HCKOTOpOﬁ Iopuvr JuXpomara aMMO-
HHA, €CJIIM MacCa TBEPAOTO OCTATKaA Ha 10r MeHbIIIE MacChl HCXOOHOT'O BC€IICCTBA.

2. OnuTanenust oopazoBanust HoOo(T) u3 mpocThix BemecTB paBHa - 136,1 k/[x/Monb, 3H-
TaNbIHS TUCCOIMAIINY Ta3000pa3HbIX BOJAOPOIA U KHCIOPOAa COOTBETCTBEHHO paBHbI 432, 490
kJ[>x/Monb. Beraucnure sHepruto cBsa3u O-H B mepokcuie Bogopoaa, MpUHSB dHEPTUio cBsizu O-
O pagnoii - 138,07 kJI>x/MOJIb.

3. Omnpenennte AH®95 1 AU cuctembr: 4NH3(r) + 30,(r) = 2Ny(1) + 6H20(x)

4. [Tpu temneparype 100°C ckopocTh 0/1HOM peakuuu B 2 pa3za 00JbIIe CKOPOCTH BTOPOH.
TemmnepatypHblii K03()(HUITUEHT CKOPOCTH TIEPBON PEAKIUHU paBeH - 2, BTOpoi - 4. [Tpu kakoi
TeMIIepaType CKOPOCTH 00EUX peakIfii BBIpaBHUBAIOTCS?

5. Kak u3MeHuTCS 1aBleHUe B CHCTEME TIepBOHAaYaIbHO coaepxamed HBr u Oy, eciu k Mo-
MeHTy HacTyrmieHus paBHoBecus: 4HBI(r) + O,(1) = 2H,0(r) + 2Brp(r)  mpopearuposaio 10%
HCXOJHOTO KOJTMYECTBA KUCIOPO/Ia, a paBHOBeCHBIE KoHIIeHTparuu [HBr]=0,6 momns/x;
[0,]=0,36 monb/n?

6. Bo CKOJIBKO pa3 ClielyeT yBeJINYMTh KOHIIEHTPAIUIO BelecTa B, B cucreme:
2A,( 1) + Ba(r) = 2A,B(1)

UToOBI MpU YMEHBIIIEHUU KOHIIEHTpaIuu BeecTsa Ay B 4 pa3a CKOPOCTb MPSIMOM peax-
[IUHA HE U3MEHMWIACh?

7. Jns nexotopoit peakuun AG°>0. Kakue u3 npuBeIeHHBIX YTBEPKIACHUM MPABUIIbHBI:

a) K >1; 0) k<I; B) B paBHOBECHOI cMecH Ipeo0IaJatoT MPOAYKThl PEaKLUy; I') B
pPaBHOBECHOM cMecH Mpeo0IIafatoT HCXOIHbIE BellecTBa?

Bapuant Ne2

1. [Tpu BoccTanoBnennu 80T okcuaa xene3a(3) amoMuHreM BoiaenuTcs 426,3 k/[x Terma.
[Ipu cropanuu 5,4 r METAINIMYECKOTO aTtoMUHUA Bhiienutcs 167,3 k/[x terna. Ha ocHoBaHuu
9THUX JaHHBIX, UCIIONIB3Ys 3aKOH [ ecca, BEIYUCIIHTE YHEpreTHUecKuid A3QdeKT mpu odpazoBanuu |
MOJIb OKcHIa xene3a(3).



2. AH® 5, MgO(x) n COx(r) cootBercTBeHHO paBHa- 601,8 n -393,5 x/Ix/mMoink. Temnora
paznoxenuss MgCoz va MgO u CO, IH=100,7 x/[/Mo:1b. Vcrionb3ys 3TH TaHHbIC, HAWIUTE
TerioTy oopazoBanus MgCO3 u3 21eMeHTOB.

4. BbraucinTh TeMnepaTypHbIi KOOQQGHUIIMEHT CKOPOCTH PEAKIMU, €CITH KOHCTaHTa CKOPO-
-7 -2
ctu ee ipu 100°C cocrapnsier 6-10™, a mpu 150°C -7,2-10™.

5. Jliist Toro utoObl yBenmuuuTh B 216 1 256 pa3 ckopocth peakiuu cuate3a NHs, Bo CKoIb-
KO pa3 HaJlo MOBBICUTH B IEPBOM cilydyae KoHLeHTpauuto Hy, a Bo BTopom naBienue? Kak
W3MEHUTCSI CKOPOCTh PEaKIMU NMPU yBEeJIUUYeHUH AaBieHus B10 pa3?

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

Haxoautcs B paBHOBecun. YKa3zaTh: a) Kak usmeHurcs coaep:xanue CO B cucteme npu
HOBBIIEHUHU t U TIpY HEM3MEHHOM JiaBjieHHH? C yBeIMUEHUEM /1aBJICHUS IPU HEU3MEH-
HOU Temrieparype? 6) I3MEeHUTCS 1 K p PH MOBBIIICHUHU OOIIETO NaBJICHUS U HEU3-
menHoil t? [Ipu yBennuenuu t? Ilpu BBeienun B cucteMy karanuszaropa? OTBeT 060CHO-
BaTh.

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

YCcTaHOBUTH TIPH CIIEYIONTUX KOHIIEHTpausaX: (A) = 6moib/i, (B) = 2monw/m, (C) =
4monp/1, ([1) = 3monb/n1. B paBHOBecHYyI0 cuctemy go0aBwiiu 4 Moiib/1 Bemiectsa B. Bri-
YHUCJIUTH HOBBIC PABHOBCCHBLIC KOHICHTPAIIMKU BCIICCTB.

Tema: «PacrBopbl»
Bapuant Nel

1. PactBop coxepsxut 0,1moas CaCl, u 0,1moms AlICI3 B 211 pacTtBopa. KakoBa MosisipHas
koHreHTpanus nona Cl™ B pactope?

2. pH 1-10° H pacTBopa c1a60ro 0IHOKHCIOTHOTO OCHOBaHHs paBeH 9. BeraucimTe KoH-
CTAHTY AMCCOLIMALIUN OCHOBAHMS.

3. VYka3aTb, HE IPOU3BO/IS BBIUUCICHUN, B KAKOM U3 PACTBOPOB JBYX COJIEY paBHOU KOH-
uentpauuu pH 6ombire nian menbie. OTBET 000CHYNUTE UCXOAs U3 3aKOHOMEPHOCTH U3MEHEHHUS
KHCJIOTHO-OCHOBHBIX CBOMCTB 3J1eKTpostnTOB: KySe u Ky Te; NazPO4 u NaaHPO,.

4, Haiinure crenens ruaponusa conen u 3Hauenne pH i1t UX pacTBOPOB KOHIIEHTPALUU
0.1mons/m: NH4Br, KCIO, HCOONa.

5. [TPAQ,Cr,07 , mpu 25°C paBHO 2:107. Bremamaer mu ocagok Ag,Cr,07 mpu cMemmBanum
paBHbIX 00beMoB 0,051 pactBopoB AGNO3 1 K,Cr,0O;? Ctenenp qucconuanm 3TUX
31eKTpoanuTOB paBHa 90%.

6. Boruncnuts a u (H+) B 0,3M pacTtBope yKCYCHON KHUCIOTBI (K=l,8-10'5). Kaxkne 3Hauenust
MPUMYT 3TU BEJIMYHMHBI 11ociie 1o0aBneHus K 11 pactBopa kuciotsl 0,2mo1s CH3;COONa?
Koaddurment aktusaoctu nonos f(CH3;COO) =0,7.



7. Cpasuuts pactBopumocts PhCl, u Pbl,, Be(OH), u Ca(OH),. OtBeT 060CcHYyiiTE HCXOS
U3 TOJIIPU3ALUOHHBIX IPEICTaBICHHUIA.

Bapuant Ne2

1. PactBop comepsxut 0,1moib - sxBuBaienToB (NH4)3PO,4 B 200Mit pacTtBOpa. Kakosa Mo-
napHas KoHneHTparus nonos NH,™ B pactBope?

2. Boruucnure pH 0,001 pacTBopa cepHOM KUCIOTHI.

3. VYka3aTb, HE IPOU3BO/ISI BBIUUCICHUN, B KAKOM U3 PACTBOPOB JBYX COJIEM paBHOU KOH-
uentpauuu pH 6ombire nian menbie. OTBET 000CHYNUTE UCXOAs U3 3aKOHOMEPHOCTH U3MEHEHHUS
KHCJIOTHO-OCHOBHBIX CBOMCTB 3jekTpoiauToB: NaHCO3; u Na,ClO3; NaClo, u NaClO.

4. Kakune BeIMuuHBI ABISIIOTCA KOJIMYECTBEHHON XapaKTEPUCTUKON IPOLIECCa DIIEKTPOIH-
TH4eckoi auccounanuu? Jlaite ux onpeaenenue. Kakyro U3 HUX ¥ Mo4eMy Ha3bIBatOT
IIOCTOSIHHOM BEJTMYMHOMN ?

5. Haiinure crenens ruapommsa NalOz u NalO B pactBopax xormnentparmu 0,1 mons/n. 13
MOJIYYEHHBIX JIAHHBIX CIENIaliTe BBIBOJ O CPABHUTEIHHOM CHUJIE KUCIIOT, 00pa30BaBIIUX STH COJH.
Kn(HIO3)=1.6-10" ; Kn(HIO)=2.3-10".

6. Bremanaer mu BaSO,4 nipu 1o6aBieHnn pacTBOpa CEPHOM KUCIOTHI 00beMoM 100M mpu
koHueHtpauuu 0,2mous/1. Kk pactBopy BaCl, Toro ke o0bema, eciiit MoJsipHast KOHLEHTPALIUS
9KBUBAJICHTA 3TOTO pacTBopa paBHa 0,2M0:1b/71.7 Byaer i nobaBieHHOE KOJIMYECTBO CEPHOI
KHCJIOTHI SKBUBAJICHTHBIM WJIM H30BITOYHBIM?

7. Croubko Mo NH,Cl crienryer o6asuts k 11 0,1M pacreopa NH,OH(K=1,8-10"°) st
TOTO, 4YTOOBI KOHIIEHTpaus noHoB OH’ crana uncienno pasua Kn? YcinoBHo npumem
f(NH,")=1.

Tema: «OKHCINTEIbHO-BOCCTAHOBUTEIbHDbIE P€aKIIUU A 3JICKTPOXUMHYECCKUE NTPO-
HecChbn»

Bapuant Nel

1. 3aKOHUYUTH COCTABJICHHUE YPAaBHEHUS PEAKIIUU U 1MOA00paTh KOAPHUIIUEHTHI TPOCTEHIIINM
cnocooom: SO,+H3AsO4+H,0—H3ASOz+...

2. Hamummure ypaBHeHuUs peakuuii 1 mogo0path K03()(PUIHMEHTHI 31€KTPOHHO-HOHHBIM Me-
togoM: MnSO4+(NH4),S,05+H,0—HMNO,4+...; H,0,+CaOCl—

3. COCTaBHTb B MOJICKYJISIPHOI hopme ypaBHerue peakuun: [Fe(CN)g]*
+H,0,—[Fe(CN)6]*+0,
4. Yemy paBHa MOJIIpHAs. Macca SKBHBAJICHTA TEPMaHraHaTa Kajlus Kak OKUCIHTEIS, €CITH

9TO BEIIECTBO B MPOIECCE PEAKIIMU BOCCTAHABIMBACTCS: a) 110 cyiab(dara mapranua (I1) 6) mo
JMOKCHJIa MapraHiia B) 1o ManraHara kamust Ko;MnO,?



5. byner nu paboTtaTh raapbBaHUYECKH SJIEMEHT, COCTOSIIEH U3 BOAOPOIHBIX dJIEKTPOAOB,
norpyxeHusix B 1 u 0,11 pactBopsl KOH npu 25°C, ecnu kax<ynas cTenenb JUCCOMAMU
pactBopoB KOH cootBercTBeHHO paBHbI 77 11 91%7?

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

00pa30BaBIICHCS MPU KOPPO3HH XPOMa, OIasHHOTO CO CBHHIIOM, JIa€T TOK CHJION OA.
Kakast Mmacca XxpomMa OKHCIIUTCSI M CKOJIBKO JINTPOB BOJOPOIa BRIICIHUTCS 32 55¢ paboThI
3TOr0 dJIeMeHTa?

7. MenaHbli KyTOHOMETP COeTMHEH MOCIEA0BATEIbHO C NIEKTPOIU3EPOM, B KOTOPOM UIET
anekTposn3 BogHOro pactBopa AGNO3 Ha YTONBHBIX JIEKTPOAaxX (alTe TOTHYIO CXeMY
nporeccoB, npoucxomsanux mpu ekrpomze AGNO3). Ha kaTone B KyJIoHOMETpE BBIICTHIOCH
192r menu, a B anekrponusepe 450r cepedbpa. Onpenenure BBIXO IO TOKY B AJICKTPOIH3EPE.
Kakoit 00beM 3aiiMET BBIIETUBIINICA KUCIOPOI, €CITH 3TOT 00beM u3MepuTh ipu 10°C u
nasieuu 9730311a?

Bapuant Ne2

1. 3aKOHYHTH COCTABIICHHE YPAaBHCHHS PEAKIIMU U [10100paTh KOAPPHUIIMEHTHI IPOCTEHIITNM
criocobom: Hy,SO4+KI+KCIO;3—KCl+I,...

2. Hanmmure ypaBHeHUs peakiuii v mo1oopath K03 PUIIMEHTHI SIEKTPOHHO-UOHHBIM Me-
togoM: HySO4+H,S+KMn0O4—S+...; HNOz+FeS,—

3. CoctaBuTh B MONIEKYIsIpHOM (hopme ypaBHeHue peakuuu: NoHa+1,—No+I.

4, Kaxkyro maccy amomunus MoxHO oKucIIUTh ¢ momotbio 0,11 0,251 K,Cr,07 o peakiuun
Al+K,Cr,07+ H2804—>A12(SO4)3+CI’z(SO4)3+KzSO4+ H,0.

5. B/1C ranbBannveckoit menu (-)Ag/AgNO; 0,0058  /0=98% | | Ag/x
1/0=85%/AgNO3(+)=0,085B. Omnpenennure KOHIEHTPALMIO SJIEKTPOIUTA IPHU HOJI0KUTEILHOM
ANEKTPOJIE, eciii K0d()(HUITMEHTHI aKTHBHOCTH HOHA cepedpa B pactBopax AGNO; mpu
OTPHULIATETILHOM U MOJOKUTEIBHOM 3J1eKTpojie paBHbl 0,945 u 0,750.

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

o0pa3oBaBlIeTrocs NPy KOPPO3UH ATFOMUHUS, KOTOPBI HAXOAUTCA B KOHTAKTE C XPOMOM,
3a 1mMuH 20c ero paboThel Ha XPOMOBOM KaTojie BoccTaHOBMIIOCH 00,0341 kuciopoa.

OHpCZ[eJ'II/ITC, HACKOJIBKO YMCHBIINJIACH ITPU 3TOM MacCCa AJIIOMHUHUECBOTO 3JICKTPOda U
UEMY paBHa CUJia TOKaA, IIPOTCKIICTO 1O BHEIIIHCH OCIIM IaJIbBAHNYCCKOI'O 3JICMCHTA.

7. UYepes cepeOpsiHbIN KyJIOHOMETP MPOITYCKAIU TOK B Te4eHHE 34. AMIIEpMETp MMOKa3bIBaJ
cuity Toka pasayto 0,9A. Haiiti % morpemHocty, JaBaeMblil aMIIEpMETPOM, €CIIU 3@ 3TO BPeMsI
B KyJIOHOMETpE Ha KaToje BbiAenuiaock 12,32r cepedpa.



Tema: «CTpoeHHe M CBOMCTBA KOMILJIEKCHBIX COeINHEHUI)
Bapuant Nel

1. Hassath komiutekcubie coequnenus: Ba[Cu(C,0,),], [Co(NH3),(en)(Cly)]ClI,
[PtCI2][AuCl,].

2. Hanucats popmyisl: a) rerpaitononnaat(l) nnaus™); 6) xaopun OpoMaTeTpaaMMu-
HakBaxpoMma(lll); B) TppaMMHHXJIOPOAMHUTPOKOOANBT.

3. MoskHO 1 ocaauts nousl Nic+ n3 pactBopa K3[Ni(CN)4] o6semom 151 u C=0,1
MoJIs/IuTp, coaepxaiiero 0,2 moinb KCN(a=80%), eciiu 100aBUTH 10™ Mo cynebhuga
ammonus? [Ipu Kakoi MT KOHIIEHTpAIUK CYJIb(HUIa aAMMOHHUS HAYHET BBINAIaTh OCAIOK?
(ITP(NiS)=2-102%).

4. OrmpeaenuTe THI THOPUIU3ALUH B CICAYIOLMIMX KOMIUIEKCAX, & TaK e H300pa3uTe ux
reomeTpudeckyto Gopmyny: [AUCly] ; [PtCly] .YUemy paBHBI UX MATHUTHBIC MOMEHTBI?

5. JList ocakieHust XJIOPUI-HOHOB, COCTABIISIONINX BHEITHIOW c(hepy KOMITIEKCHOTO CO-
enunenust, u3 100ma 0,02m pactBopa coenunenus CrCls-5H,0 morpedoBaiocs 20mit

0,2Mm pactBopa AgNOQOs. ITo pe3yapTaTaM 3TOTO OIBITA COCTABLTE KOOPAWHAIIMOHHYIO (HhOpMYITy
COCJIMHEHUS ¥ HA30BUTE €TO.

3+
6. C JIMTaHAaMH ¢J1a00ro Mk CUILHOIO I10J1s KoMIuieKchl Co SABJIIOTCA CUJIbHBIMH

OKHUCIUTCIIIMU, 4 KOMITJIEKChI C02+ HpOSIBJ'I?[IOT BOCCTAHOBUTCIILHBIC CBOﬁCTBa? KaK 9TO
o0mwsacuser TKII?

Bapuant Ne2
1. Hassath komiuiekcHbie coequaenus: Nay[Zn(OH),], [Ni(H20)s](NO3)2, [Co(ENn)3(NO3)s].

2. Hanucats popmynsi: a) ammunnentauuanoeppat(ll) mvarpus; 6) quruapokcorerpa-
xyoporiatusar (IV) ammonus.

3. K 0,2m NiSO,4 mo6asunu paBublii 066eM 2M NH3, BEraucinTh [Ni]2+, €CJIA CUUTATh 4TO B
pacTBope o6pasyercst komurekcHsiit non [Ni(NHs)e]*+.

4. B xommiekcax [CO(NO)s]* 1 [Ni(CNS)g]* nurasms 061a1ai0T CHIBHBIM HONEM.
CocTaBbTe SHEPreTHUECKYIO cXeMy o0pa3oBanus cBsizeil (MeToq BC) B 3THX KOMIUIEKCaxX U
YKQKHTE MarHUTHBIC CBOWCTBA KOMIUIEKCOB.

5. Omnpenennure KOOPAUHAIMOHHOE YUCIIO (X): [Fe”Fx]‘(x'z); [Fe''Cl x]-(x-2)_

6 7
6. Kakas snexrponnast kouduryparms, d” wiu d°, maet 6ombinee 3HaueHue Ecyr as
OKTa3ApUYCCKUX BBICOKOCIITMHOBBIX 1 HU3KOCIIMHOBBIX KOMILIEKCOB?

1. (marnetut). Kakomy copeprxanuio (B %) MarHeTUTa 3TO COOTBETCTBYET?

Kpurtepun onieHKH 0TBeTAa CTYJACHTA NIPU BHINOJHEHUH KOHTPOJIbHOH padoThl



Ouenka

OTJIUYHO

XOpo1Io

YIOBJIETBOPUTEIBHO

HeYy/10BJIeTBOPUTEJIHHO

TpeGoBaHus K 3HAHUAM

NpUBeJAEHBI MOJHbIC NPABUIbHbIC pPelleHHus, OTBeThl I'PAMOTHO
ApryMeHTHPOBAHBI

AomylleHbl He3HauMTeJbHble IOrpelIHOCTH MNpH OTBeTax Ha
BOIIPOCHI, apryMeHTanus Oblj1a He MOJHOMI

B orBeTax Ha HeKOTOpbIE BONPOCHI JONYIIEHBbI IPydbie OMINOKH,
YacTh BbIBOJAOB He APryMEHTHPOBAHA WJHM apryMeHTHPOBaHA
HeNPaBHJIbHO

OtBerbl Ha 50 U Oosiee % BONPOCOB OIIMOOYHBI, 0OJIBLIIMHCTBO
BbIBOJIOB He APryMEeHTHPOBAHbI MJIM APryMeHTHPOBAHbI
HeNpaBWIbHO

Ilpumepnvle sapuanmol mecmoevix 3a0aHuil

Tema: «OCHOBHBIE KJIACCHI HEOPraHU4€CKUX coeIUHEHUI»

Bapuant Nel

1. ®opmyna kpuctamaoruapara cyib(aTa HaTpHsl, Macca KOTOPOTo MpU 00€3BOKUBAHUU

yMeHblImnach Ha 47%

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

2. KapOoHar kanus pearupyet B pacTBOpe ¢ BellecTBaMu Habopa

1) CO,, SOy, HsPO,  2) CO, KOH, HC1

3) BaC1,, HNO3,

Rb,SO,  4) KHSO4, NaOH, SO;

3. OnHOBpEeMEHHO HE MOTYT HaXOIHMTCS B pacTBOpE BellecTBa Habopa

1)Na,SO4 u HC1

3) NaC1 u H,SO,

2) NaOH u H,SO,4

4) NaOH u K,SO,

4. OaHOBpPEMEHHO B pACTBOPE MOTYT HAXOAUTCS] HOHBI

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



5. YcTaHOBHTH COOTBETCTBHUE MECKAY BCIICCTBOM U CBOMCTBaMH

1: a3oTHas kucnora A: B3aUMOJICHCTBHE C COJISIMU MEJIA C 00pa30BaHUEM OCaJIKa

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

3: coyistHasg kucinoTa B: B3anmozaeicTBHE C cepoil MpU HarpeBaHUU

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

6. KomudecTBO BO3MOXHBIX cojicit oOpa3oBanubix H3S04 1 AI(OH)

1)4 2)1 3) 2 4) 3 5)5
Bapuant Ne 2

1. T'wuapun ogHOBAJIEHTHOTO MeTaia conepxkut 12,5% Bomopoaa mo macce.
1) cepebpo  2) Harpuid 3) nuTHit 4)30110TO

2. Jluokcun yriiepojia MOKET pearupoBaTh C BelllecTBaMHU Habopa

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

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

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

Kuciyro conp MOKHO NOJy4YNUTh B BOJHOM Cpesie NIPU B3aUMOIECTBUU
1) LiOH u HBr 2)CsOH u P,05

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

OnHOBpPEMEHHO B pacTBOPE MOTYT HAXOAUTCS MOHBI

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

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

w

&

o

6. YcTaHOBHTH COOTBETCTBHUE MCXKAY BCIICCTBOM U CII0CO0OM €ero pacro3HaHus.

1) 1:yrnekucinsiii ra3  A: BO3ropaHHe TJICHOLICH JTyUYUHBI

2) amMmHak b: Bo3ropanue ¢ xapakTepHbIM 3ByKOM
3) KwuciIopoa B: momyTHeHUE U3BECTKOBOM BOBI
4) Bomopon I': u3MeHeHne OKpacku BIAXKHOW WHIUKATOPHOU OyMaXkKKu

7. YCTaHOBHTH COOTBETCTBHEC MCKAY BCUICCTBOM U CBOIMCTBAMH:

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

2) ruapokcuja Hatpus  b: B3ammogeiicTBue ¢ consimMu Oapusi ¢ 00pa3oBaHUEM
ocaska

3) consHas kucnota  B: B3aumopeiicTBHe ¢ cepoil IpU HAarpeBaHUH

4) cynbdat aqromunus [ B3aUMOEHCTBHE C IIMHKOM C 00pa30BaHUEM BOIOpPO/Ia

8. B pe3ynbraTe crneayonmx mpeBpamieHuil



Si02+C Ca HCl o2 Ca3(P04)2

Ca3(PO4)2 X1 X5 X3 X4

Xs
oOpa3yeTrcsi KOHEUHBIN NMPOIYKT Xs

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

Tema: «Crtpoenne aroma. IlepmogMyeckmii 3aKOH W NEepPHOAUYECKAsT CHCTeMa

xuMH4Yeckux 3jeMeHTOB /.M. MeHaeneeBa»

Bapuant Ne 1

1.

10.

I/I303JIGKTp0HHLIC ATOMBI U UOHBI

1) Fe**, Co®* 2) Co, Ni** 3) Fe®*, Fe**  4) Co*, Mn
3HeKTp0HHa51 eMKocTh f -IIOAYPOBHA

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

9Hepr1/1;1 CPOACTBA K 3JICKTPOHY B IICPHUOAC

1) He u3MeHsieTcsl  2) YMEHbBIACTCS
3) yBenuuuBaeTcs  4) OCTArOTCS MOCTOSTHHOM

Pa3pemiennsiit HAOOp KBAaHTOBBIX YHCEI 3JIEKTPOHA

Dn=3,1=00m=12)n=2,1=1,m=0
3Jn=3,1=2,m=-1 4)n=3,1=2,m=3

HanMenbmmii paguyc IMeeT HOH
1) Cs™ 2) Ba** 3) Te*4) I

Monens atoma, coznanHas O.PezepdopaoM HazbIBaeTCs

Yucno ypOBHeﬁ Y aToMa OonpCaAcCIsACTCA KBAaHTOBBIM YHCJIOM

DHeprus OTphIBa JICKTPOHA OT aTOMAa HA3bIBACTCS YHEPrUueu

Ecnu snextpoH aenaet BoIOOp Mexay 4d U 5 S aTOMHO#N 0pOHTABIO, TO ATOM COICPIKUT
-3JIEKTPOHOB

Y CTaHOBUTH COOTBETCTBUE MCKAY SJICKTPOHHBIMHA KOH(I)I/Il"ypaI_II/IHMI/I H XUMHYCCKHUMH
qaCTulaMu

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

3: 1s%25%2p° B: %
4: 15%25°2p® I: Al



11.

Pacnonoxute B paBUIIbHOM NOCIIEIOBATEILHOCTH 3AMIOJIHEHUS Y HEPTreTUYECKUX
MO ypOBHEHN B aTOMax

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

Bapuant Ne 2

1.

10.

N30371€KTpOHHBIE ATOMBI U HOHBI

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

OnrHAKOBOE KOJIUYECTBO AJICKTPOHOB Y HOHOB

1) Ba®*, Mg®*, Cd**  2) Ba’+, I, Te*  3)Hg®,I,Sn  4) I, Cd**, sn™
DJEeKTPOHHAS EMKOCTh (J -ITOTyPOBHS

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

DHeprusi HOHU3alUHU B TPYIINe

1) He u3MeHsieTcs  2) YBEIUYHUBACTCS

3) yMeHbIaeTcs 4) 0CTarTCs MOCTOSHHON
ATOoMHBIe opOuTany narot cymmy N+ | =9

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

Yuciao HCCIIaPCHHBIX JJICKTPOHOB B ATOMC XpOMa B HCB036Y)KJICHHOM COCTOSAHHNH

Dueprust nonusanuu aroma Ca (3B): 13 = 6,113; 1, = 11,871, I3 =51, 21. TpeThst sHEpTHS
MOHM3AINH PE3KO BO3PACTAET U3-32 OTPhIBA AIIEKTPOHA

9.Yucno opOuTaiell y aToMa OmpeesieTcs KBAaHTOBBIM YHCJIOM

Y CTaHOBUTH COOTBETCTBUE MCIKAY 2JICKTPOHHBIMHA KOH(I)I/IpraI_II/IHMI/I U XUMHNYCCKUMHU
qaCTuamMu

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

Tema: «XumMuueckasi CBA3b»

Bapuant Ne 1



1. B psany Bogopoansix coequHenuit anemeHtoB VI A rpynmsi: HoO — HpS- H,Se
MOJISIPHOCTH CBsi3u D — H:

1) yBenuuuBaeTcs

2) HE MU3MEHSACTCS

3) yMeHbIIIaeTcs

4) cHayasla yMEHBIIAETCS, TOTOM yBEINIABACTCS

2. Tonbko KOBaJIEeHTHAs CBS3b UMEET MECTO B COEUHEHUU C (popMysion
1) Ba(OH)2 2) NH4N03 3) HzSO4 4) L|2CO3
3. ATtom yrieposaa B BO30Y:KJIEHHOM COCTOSIHUM 00pa3yer:

1) deThIpe KOBAJICHTHBIE CBSI3H, 3a CUET YETHIPEX HECTIAPSHHBIX JICKTPOHOB

2) TpH CBSI3H, 3a CUCT JABYX HECHAPEHHBIX AJICKTPOHOB U HETIOACICHHOM AIEKTPOHHOU
napsl

3) HH OJTHOM, aTOM yTJIepO/a B HEBO30YK/IEHHOM COCTOSIHUM XMMHUYECKUX CBSI3CH HE
obOpazyet

4) nBe CBsi3W, 33 CUET JABYX HECMAPEHHBIX JIEKTPOHOB

4. BemecTBo, KOTOPOE HE MOT'YT 00pa30BBIBATH BOJIOPOIHYIO CBS3b
1) H,O 2) HF 3)HN3 4) HI

5. sp’ rHGpPHAHM3AIKS PeaTH3yeTCs IOTHOCTBIO
1) SO, 2) CH, 3) SO3 4) C10

6. YcTaHOBUTH COOTBETCTBHE MEXIY GU3NICCKIMH CBOWCTBAMH U THIIAMHU
KPUCTAJUIMYECKUX PELIETOK:

1: KOBKOCTB

2: HU3Kas TeMIiepaTypa KAMEeHUs

3: BBICOKAsi TBEPAOCTH

4: snieKTpUUecKasi IpOBOJUMOCTh PacTBOpa
A: atoMHas

b: metannuyeckas

B: nonnas

I': MmonexynspHas

7. YcTaHOBUTb COOTBETCTBUE MEXKAY rHOpuAN3alMel 1 MOJIEKYION MM YacTHLIEeH

1) sp A: BeCl;
2) sp? B: CO5*
3) Sp3 B: NF;
4) sp’d I: PFs
21: PFg

E: XeFg



Bapuant Ne 2

1. BemecTBO ¢ MOHHOM CBSI3bI0 UMEET HOpMYITy

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

2. AToOMHasi KpUCTAJUTMYECKAsl PEIIeTKA XapaKTepHa JIsl
1) amroMuHHS ¥ KapOu1a KpeMHUS

2) cepsl U floga

3) okcuaa KpeMHHUS U XJIOpUAa Kajus

4) anma3za u 6opa

3. sp2 ruOpuAN3aLus peaan3yercs NOJTHOCTHIO

1) SO, 2)S0O3; 3)CH; 4)CIO 5)CIOy

4. YcTaHOBHUTH COOTBETCTBHUE MCXKY BC€IICCTBAMU U BUJaMU XAMHAYECKOH CBSI3U B HUX |

BOJIb(hpam A: KOBaJICHTHasl NOJIIpHAs ajiMa3
ammMas b: xoBaneHTHas HEMOJISIpHAs aMMHUAK
aMHMaK B: metannuaeckas

TIOBapEHHAas COJIb I': nonnas

5. YcTaHOBHTH COOTBETCTBHE MCXKAY BCIIECTBaAMU U TUIIAMH KPUCTAIJIMYCCKUX PEIICTOK

YTJIEKUCIIBIN Ta3 A: voHHas
KapOopyHA b: monekynspnas
HUKEJIIb B: metannuueckas
areTaTr HaTpus I': atomuas

6. YcTaHOBUTH COOTBETCTBHE MEXIY F'MOPUAN3AIUCH U MOJIEKYIIOMN

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

4:  spd

Tembl: «Havana xuMu4deckoil TepMoauHaMu K. KMHeTHKA 1 MeXaHU3M XUMHYEeCKOH
peakuum»

Bapuant Ne 1

1. Bo ckombko pa3 yBenuautcst ckopocth peakuuu Hao(r) + I2(r) = 2HI(r) mpu yBenuuenun
JaBjieHus B 3 pasza

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



2. Tlpu remnepatrype 90°C peakius nporekaeT 1 muH. [Ipu kakoit TeMneparype peaxius
3aKOHYMTCS 32 14 21 MuH, eciii TeMIiepaTypHbIii Ko3hOUIMEHT paBeH 3

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

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

1) konuentpanuu H,S
2) xonuenrpanuu Hl
3) naBiaeHUst

4) remneparypbl

4. Xumwuueckoe paBHoBecue peakuuu Zr(7) + 2C1,(r) = ZrCly(r) + Q cmeraercst BipaBo
npu

1) moBbIlLIEHUH AaBICHUS

2) noBbltieHHH KoHIeHTpanuu ZrCly
3) TOTOJHUTETLHOM BBEJICHUN ZI

4) NOBBILIEHUH TEMIIEPATYpPbI

5. B romorennoii cucreme 3A(r) + B(r) = 2C(r) + D(r) paBHOBeCHBIC KOHIICHTPAIMH
BemecTB (Moub/1) coctaBmin: A - 0,03; B - 0,02; C - 0,004. NcxomHast KOHIICHTpAIIHS
BeriecTBa A (MOJIB/JT) paBHA

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

6. U3 2 monp CO u 2 mons Cl, obpazoBanock npu HeKOTOpol Temneparype 0,45 moib
COC1,. Koncranra paBaoBecus peakiuu CO + C1l, = COCLy(r)

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

7. CranpgaptHas Teruiota oopaszoBanus MgO (k) u CO; (1) cooTBeTCTBEHHO paBHa -601,8 u
- 393,5 kJIx/monb. Ternora pasnoxkennst MgCO3z na MgO u CO, AH = 100,7 k/I>x/MOJIb.
Terutora oopazoBanus MgCO;

1) -1096 x/Ix/mMonb. 2) -1006 kJ]x/Monb.
3) -996 xJIx/mMonb.  4) -876 k]Ix/MOb.

8. TGHJIOTa, KOTOpas norjiiomacTcsa Wi BbIACIACTCA MPU pa3JI0KCHUN XUMHUYCCKOTI'O
COCAMHCHUS KOJINYCCTBOM 1 Momb Ha IMPOCTHIC BCUICCTBA HA3BIBACTCA

9. Ecnm ckopocTh IpsSIMOH peaKIMK paBHa CKOPOCTH OOPATHOM peaKIMH, TO HACTYyIaeT
XUMHUYECKOC

10. 3aBUCHMOCTB CKOPOCTHU PEAKIIMH OT TeMIIEpaTyphl ONpeAesieTcs MPaBUIOM




Bapuant Ne 2

1.

Bo ckonbko pa3 ysemmuntcst ckopocts peakin CaO(1) + CO,(r) = CaCOs(1) npu
yBEITMYEHHH JIaBJIeHNUs B 3 pasa

1) B9 pa3s
2) B8pa3
3) B6Dpa3
4) B3 pa3
5) He U3MEHHTCS

Bo ckosbKO pa3 yBEIUMUUTCS CKOPOCTh peakuuu npu HarpeBanuu ot 75°C go 115°C,
€CIIM TeMIIEPaTYPHBIH KOAPPUIUECHT paBeH 2

1) B2 pa3

2) B4 pa3

3) B8 pa3

4) He U3MEHHUTCS
5) B 16 pa3

HpI/I IMMOBBIIICHNUH JABJICHUA XUMHUYCCKOC PABHOBCCHUEC CMCIIACTCA BIIPABO
1) 2NO(r) + Oy(r) = 2NO,(r ) 2) C(1) + CO,(r) = 2CO(r)
3) 2NF(r) + 3Ha(r)= 6HF(r) + Na(r)  4) CHa(r) + 4S(r) = CSx(r) + 2H,S (1)

Xumuueckoe paBHOBecue peakimu 4FeSy(1) + 110,(r) = 8S04(r) + 2Fe20s(t) +Q
CMECTHTCS BIIPABO MPU

1) MOBBIIIEHUH JABICHUS
2) noBbIieHnH KoHIeHTparmu SO,

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

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

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

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

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

ITpu coxuranum rpadura odpazoBancs okcup yraepona (1V) maccoii 8,86 r. Ternosoii
adpdexr peakumu AH = -79,2 x/[x. Teruora o6pazoBanus CO,



1) -393,3 xJI/MoIb
2) -358,4 xJIx/Moib
3) -335,5 xJIx/Moib
4) -326,4 x/Ix/Moiib

8. TeHJIOTa, KOTOpas NnorjiiomacTcsa 1IN BbIACIACTCA IPU O6pa3OBaHI/II/I XHUMHUYCCKOIo

COCAMHCHUA KOJIMYECTBOM BCIICCTBA 1 MoIb U3 IMPOCTBIX BEIIECTB IIPU 3aJaHHBIX
YCJIOBUAX HA3BIBACTCS

9. CMCI_I_ICHI/IC XUMHYCCKOI'0 paBHOBECHUS ONIPCACIIACTCA MPUHIIUIIOM

10. MunumManbHas n30bITOYHASI SHEPT U, KOTOPOU JOKHBI 00J1aJaTh MOJIEKYJIbI, YTOOBI

peaknus MCKAY HUMU CTaJia BO3MOXKHOH Ha3bIBACTCs

Tema: «PacTrBOpBI»

Bapuant Ne 1

1.

Cwmemanst 100 r 20%-nHoro pactBopa u 50 T 32%-HOT0 pacTBOpa HEKOTOPOTO BEIIECTBA.
KonueHTpanus noryd4eHHOro pactBopa

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

Jiis nonyvenus: 9%-HOro pacTBOpa COJITHOM KUCIOTHI Haio pactBoputh 67,2 1 HCl B
BOJIE MacCOU

1)1,107kr  2)0,505kr  3) 0,987 kr  4) 1,227 kr

Vpasrennto 3AQ" + PO, = Ag3PO,4 cooTBeTCTBYET B3aUMOICHCTBHE
1) AgNO; ¢ NaPO4 2) Ag,0 ¢ H3PO4

3) AgNO3 ¢ H3PO,  4) AgCl ¢ NasPO4

KucnoTHOCTH pacTBOpPOB COJIEH ¢ OAMHAKOBOM MOJISIPHON KOHLIEHTpalen
YBEJIINYUBAETCS B ALY

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

Xnopua 6apust maccoii 41,6 r pacTBOpHIIM B BoJie. B moiay4eHHOM pacTBOpe COAEPHKUTCS
0,35 monb xsopua-uoHoB. CTeneHb TUCCOLMALNYU XIopuaa Oapus

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

ECiTH KOHIIEHTPAIHS pacTBOPA THAPOKCHAa aMMoHHs paHa 0,1M u K, = 1,76%10, o
€ro CTETeHb NOHU3AIMH (Olyon) COCTABUT



7.

8.

9.

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

Ecii KoHIeHTpaIms HoHOB Bojopona [H'] n anerar-nonos [CH;COO] B 0,1M pactBope
yKcycHOM kucioTel paBHa 0,00132 Mob/11, TO €e KOHCTaHTa HOHU3AINH

1) 1,74*10° 2)1,76*10* 3)1,78*10" 4)1,74*10™
KonuenTpanuio noHos 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 KOHIIEHTpalus aHHuOHOB don- B 0,01 M pactBopa rugpokcuna kaiauss KOH,
YYUTHIBasi HOHHYIO CUJTy PaCTBOpa paBHA

1) 9*10°° 2) 8*10° 3) 7*10° 4) 6*107

10. KoncranTa ruaponusa, crenens ruaponusa u pH 0,1M pactopa comt HCOONH,

(Kn(xuc)=1,8*%10, Kn(ock) = 1,76*107)

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

Bapuant Ne 2

1.

K 100 mut 96%-no0ii cepHoit kuciotsl (p = 1,84r/mut) npubasunu 400Mi1 BOAbI, MOTYIHIICS
pacTBOp TUIOTHOCTHIO 1,225 v/Mi1. MossipHast KOHIIEHTPALUS PacTBOpa

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

N3 400 r 20%-HOr0 pacTBOpa Mpu OXJIAKACHUHN BRIIETUIOCH S0 I paCTBOPEHHOTO
BerecTBa. MaccoBast 10Jisl BEIIECTBA B OCTABIIEMCS PacTBOPE

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

Ypasuenuto Fe** + 30H™ = Fe(OH); cooTBETCTBYET B3anMOIeHCTBHE
1) FeC13 ¢ KOH 2) Fey(SO4)3 ¢ Ba(OH),

3) FeSO,c NaOH  4) Fe(OH)3; ¢ HC1

[I{es104HOCTH PACTBOPOB COJIEN C OJMHAKOBOM MOJISIPHOM KOHLIEHTpauen
YBEIIUYUBAETCS B POy

1) kapOoHAT HATPHsI, HOJU HATPHUS

2) cynbdut Kanus, cynbhpua HaTpus
3)HUTPHUT HATPHSI, HUTPAT HATPHUS
4) XJIOpUA JTUTHS, XJTIOPU aMMOHHSI

KonunuecTBo orpunarensHbix HOHOB B 120 r 10% pacTBopa aMMOHUS, €CJIU CTENIEHb
JUCCOLIMAITIH cou paBHA 90%



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

. -4
6. Ecmm konnenTpanus azotuctoi kucinotel HNO; paBra 0,12M u K, = 6,9*107™, To
CTENEHb €€ HOHU3ALMU COCTABUT

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

7. Ecnu xoH1EeHTparms pacTBopa ruapokcuaa amMmonus pasaa 0,1M u K = 1,76*10, to
€ro CTeNEeHb HOHMU3AINH (3yoy) COCTABUT

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

8. KounenTparus norHoB Bogopoaa [H'] 6%-Horo pacTBopa XJI0pOBOIOPOIHON KHCIOTEI
(p = 1,028 r/mi1) cocTaBusieT

1) 1,69

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

9. AxtuBHOCTH xyn0pua-uoHoB B 0,1 M pactBope xnmopuaa natpust NaCl paBna
1) 7,58*10%
2) 7,62*107
3) 7,68*107
4) 7,54*10

10. Crenens ruaponusa u pH conu 6pomuna ammonns NH4Bu pH 0,011 pactBopa (Kn =
1,76*10)

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

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

1. Peakiust [uctiponopIimOHUPOBAHUS
HNO, = HNO;3; + NO + H,O

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



NHsNO; = N,O + H,0O
KCIO3 = O, + KCI
2. Peakuyst BHyTpUMOJIEKYJISIPHOTO OKHCIICHUS-BOCCTAHOBIICHHS
1) AgNO3; = Ag + NO; + O,
2) Ag,0 =0, + Ag
3) KzS03 = K3S04 + K3S
4) NO; + H,0 = HNO3; + HNO;
3. Omnpexnenure cymmy ko3¢ ¢unmentoB B ypaBaenue peakuun CaOCl; + H,0O + NaBr —

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

4. YCcTaHOBUTH COOTBETCTBHE

1: mpoaykThl anekTposn3a paciiaBa CuCly A: CuuCl,

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

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

5. B mporuecce anexrponu3za pactBopa NaCl, mpu cuie toka 5A 3a 85 mun Ha aHo€e
BBIJICTISICTCS IIPOJIYKT 00HEMOM 71 (OKpYTIIUTH A0 JECATHIX)

6. [lns oxucnenus B kuciou cpeae 0,05 1 0,2 M NaNO, nmotpedyercst 0,25 H pacTBOp
KMnO,4 o6seMmom 71 (OKpYIJIUTh A0 COTHIX)

7. HUcxons u3 peakiuu S0, + HCIO,4 + H,O = HCI + H,SO4 , rie 1 1 pacTBopa comepKutcst
10 r HCIO4, HopmansaocTs HCIO, paBHa -MOJIb/J (OKPYTJIUTH JI0

JIECSITHIX )

8. 3HayeHue 3MEKTPOAHOrO MOTeHIHaNa Meau, norpyxentnoit B 0,0005 v pactsop Cu(NOs3);
paBHO B (0KpyriuTh 10 THICAYHBIX)

-3
9. Ecnum koHIIeHTpalKs HOHOB Boiopoja B pactBope 4,8*10™ Moub/11, TO mOTEHITHAT
BOJIOPOIHOIO 3JIEKTPOAA PABEH B (OKpyTIuTh 10 THICSYHBIX )

10. Ecim B 0,51 pactBopa coaepxkurcs 0,0699 r FeCl, r, To moTeHiuman xeae3Horo
3JIEKTPOJIa PaBEH B (oxpyriuTh 10 THICSAYHBIX)

Bapuant Ne 2
1. Peakuus BHyTpUMOJEKYJISIPHOTO OKUCIEHUSI-BOCCTAHOBIICHHUS

1) KCI103 = O, + KCI



2) NH4NO; = N20 + H,0
3) HNO; = HNO3; + NO + H,0
4) K;MnO4 + H0 = KMnOy4 + MnOy4 + KOH
2. Peaxuust TUCTIpONIOPIIUOHUPOBAHUS
1) KoSO3=K;S04 + K;S  2) NO; + H,O = HNO3 + HNO,
3) AgNO3 = Ag+ NO; + O, 4) Ag.0=0, + Ag
3. Ompenenute cyMmMmy KO3(PGHUITUSHTOB B YPABHCHHE PCAKITUU

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

5. B nporecce anexrponusa pacmaa NaCl, nmpu cune Toka 2A 3a 45 MHH. Ha KaToJIe
BBIJICJISICTCS TIPOYKT MAacCOM T (OKpYTJIUTB IO COTHIX)

6. B mporuecce anekrponuza pactBopa NaySO,, npu cuine Toka 2A 3a 2 4 Ha aHOZIE
BBIZICIISIETCS IPOAYKT 00BEMOM 71 (OKPYTIIUTH 10 COTHIX)

7. Ecnu auxpomMat-uoH BoccTanaBnuBaercs 10 xpoma (l11), To MonsipHas koHIeHTparus
9KBHBaJeHTa Auxpomara kauus (o =10%; p = 1,07 r/min) paBHa
MOJTB/JI. (OKPYTJIUTH 10 COTHIX)

8. s B3aumogpeiictBus ¢ 0,25 monb KyCr,O7 Tpebyercs 2 H pactBop HBr o6semom
71 (OKPYTJIMTD J0 COTHIX)

-3
9. Ecnum KoHIIEHTpanus HOHOB BOJOpoa B pactBope 3,8*10™ MoJb/I1, TO IOTEHITHAIT
BOJIOPOJIHOTO 3JIEKTPOJa PABEH B (oKkpyrauTh 10 THICSYHBIX )

10. Ecnim moTeHnuan BOAOPOIHOTO 3JIEKTPoia paBeH - 236 MB, TO aKTHBHOCTh HOHOB
BOJIOpPO/Ia B pacTBOpE paBHA MOJIB/JT (3amucaTh B CTAaHAAPTHOM

BUJIC)
Tema: «CTpoeHue 1 CBOHCTBAa KOMILJIEKCHBIX COeIMHEHUI)
Bapuant Ne 1
1. TlapamarHUTHBIA HU3KOCITUHOBBIN BHYTPHOPOUTAILHBII

1) [Mn(NO,)s]*



2) [CoBre]*
3) [Fe(CO)4J**
4) [VC16]*
2. Y CcTaHOBUTEL COOTBETCTBHUE MCKAY Ha3BAHUCM U (I)OpMyJIOI‘/’I KOMIUIEKCHOH COJIN
1: Ko[PtC1,]

2: [PtC13(NH3)3]Br

3: [CoF3(H20)3]

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

A: terpaxnoporutatuHat (1) kanus

b: 6pomun TpraMmmMuHTpUHHETpOXIOpOILTaTUHEI (1V)

B: TpuakBatpudTopokobansT

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

3. YCTaHOBUTH COOTBETCTBHE MEXKIY (POPMYJION COCAMHEHUS U KOOPIUHAIIMOHHBIM YUCIIOM
1: [FeFx]*? A: 6

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

4. Ecmu pactBop comepxut 0,05 mMonb/1 Ko[Ag(CN)s] 1 0,05 moas KCN, K, = 1*10%, 1o
KOHIIEHTPAIUs HOHOB cepedpa B MOJIb/1T

5. Ecnu 11 KOMIUIEKCHOTO MOHA SHEPTusl pacuierieHust pasHa 167,2 kJx/mMonb, To OH
HOTJIOUIAET CBET C JIMHOW BOJIHBI B HM

6. Ecnu npu neiicTBUU pacTBOpa CEPHOM KUCIOTHI BECh Oapuii U3 pacTBopa
Ba(CN),*Cu(CNS), ocaxxnaercst B Buze cyibdara 0apus, TO KOOPIUHAIIMOHHAS
¢bopmyna comu

Bapuant Ne 2
1. TlapaMarHUTHBIN BBICOKOCIIMHOBBIA BHYTPHOPOUTATBHBIN
[VClel™  2) [Fe(CO)*"
[NiCl,*  4) [Pd(NHs)e]”"

2. YCTaHOBUTH COOTBETCTBHE MEKAY Ha3BaHHEM U (HOPMYIION KOMILIEKCHOM comw 1:
Ks[Fe(CN)g] A: rekcanmanodeppat(l11) kamus

2: [Ni(NH3)4]Cl; b: xnopun rerpaammunaukess( 1)
3: Ky[SiFe] B: rexcadropocunukat (IV) xanus
4: [Ni(CO)4] I': TeTpakapOOHUITHUKETH



J1: TuxJI0poTeTpaaMMUHHUKES
E: rexcanmanodeppat(ll) xamus

3. YCTaHOBHTbH COOTBETCTBHUE MCKIY (I)OpMyJ'IOﬁ COCAUHCHUA U KOOPANHAITMOHHBIM YUCIIOM

[Ni(C0)x]°
[Co(CN)x]*¥
[Fe(CO)x]°

A4

b:6

B:5
I:7
J:3

4. Ecmu pactBop comepxkut 0,02 moas/m Cd(NO3), u 1 mons NH3, Ky, = 2,75*10'7, TO

KOHICHTPAIXUA HOHOB KaaAMU: B MOJIB/JT

5. Ecimm MAaKCUMYM IOIIOCHUA BUAUMOI'O CBETA AJId KOMIIJICKCA COOTBETCTBYCT JIMHC

BosHBI 400 HM, TO PHEPTHUS pacUIeTyIeHus B K/ /MOIb

6. Ecmu mis ocaxxaenus xiopa u3 pactsopa Ha 1 moab PtCI,*3NH; (KUp = 6) Tpebyetcs 1
MOJIb HUTpaTa cepedpa, TO KOOpAUHAIMOHHAs (hopMyia

COCAHMHCHUA

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

Ounenka

TpeGoBaHus K 3HAHUAM

OTJIMYHO

OneHka «OTJIIMYHO» BBICTABISAETCS CTYAEHTY, €CIM OH TIyOOKO M
IIPOYHO  OCBOWJI  INPOTPaMMHBIA  MaTepuan,  HCUEpIbIBAIOLIE,
MIOCJIEJOBATENIBHO, YETKO M JIOTHYECKH CTPOMHO €r0 M3Jaraer, yMeeT
TECHO YBS3bIBaTh TEOPUIO C TMPAKTUKOW, CBOOOAHO CHpPABISAETCS C
3a7a4yaMM, BOIIPOCAMHM M JAPYTMMH BHJIaMU IIPUMEHECHHs 3HAHUH,
[IPUYEM HE 3aTPYAHSETCA C OTBETOM IIPU BHUIOU3MEHEHUU 3aJaHUH,
IIPaBUIBHO OOOCHOBBIBAET NPUHATOE PELICHUE.

XOpOIIIO

OneHka «XOpouio» BBICTABIIAETCA CTYAEHTY, €CIIH OH TBEPAO 3HACT
MaTepual, TPaMOTHO M IO CYIIECTBY M3JIaracT €ro, He IOIyCKas
CYLIECTBEHHBIX HETOYHOCTEH B OTBETE HA BONPOC, IPABHIBHO
MIPUMEHSIET TEOPETUYECKUE MOJIOKEHUS MPU PELICHUM MPaKTHUYECKUX
BOIPOCOB M 33]1a4, BJIaJieeT HEOOXOAUMBIMU HaBBIKAMU U IIPUEMaMH UX
BBITIOJTHEHMS.

YAOBJICTBOPUTCIBHO

OueHka «yJOBJIETBOPUTEIBHO» BBICTABISETCA CTYAEHTY, €CIIA OH
UMEeT 3HaHUsS TOJIbKO OCHOBHOT'O XapakTepa, HO HE YCBOWUJ €ro
neTajaed, JONMyCKaeT HETOYHOCTH, HEIOCTATOYHO IPaBUIbHBIE
(OpMyIIMPOBKH, HAPYIICHUS JIOTHYECKOW IOCIICIOBATCIILHOCTH B
W3TI0KEHUH MPOTPAMMHOT0 MaTepHualia, UCIBITHIBACT 3aTPYAHEHHS TIPU
000CHOBaHUHU OTBETA.




OneHka «HEeYAOBIETBOPUTENBHO» BBICTABISETCS CTYACHTY, KOTOPBIN
HE 3HAeT 3HAYUTEIBHOM 4YacTU MPOrpaMMHOI0 Marepuasna, JOIyCKAeT
CYIIECTBEHHbIE OIMIMOKU, UMEEeT 3aTPYAHEHUs NIPU OTBETE HA BOIPOCHI
u 000CHOBaHUHU OTBETOB. Kaxk IIPaBHUIIO, OLICHKA

HEYJOBIETBOPUTEIIBHO
«HEYJOBJICTBOPUTEIBHO» CTaBUTCS CTYAEHTaM, KOTOpble HE MOTYT
NPOAOIDKUTE ~ OoOydeHue 0Oe3  JOMONHHUTENbHBIX  3aHATHH  T10
COOTBETCTBYIOLEH AUCLUIIINHE.
Ilepeuens 6onpocos k Ik3ameny
1. OcHoBuble nonoxenus AMY. Atom. Monekyna. Xumuyeckuii anemeHT. IIpocTeie u

wmn

10.

11.
12.

13.

14.

15.

16.

17.

cioXHble BemecTtBa. OTHOCHUTENbHAs aTOMHAs Macca, OTHOCHUTENIbHAs MOJIEKYJspHas
Macca. Moinb.Yucio ABorajipo. MonsipHas macca.

OCHOBHBIE CTEXUOMETPUUECKNE 3aKOHBI.

OCHOBHBIE TUIBI XUMUYECKHUX PEAKIIUMA.

Knaccel HeopraHn4eckux BeIIeCTB:0KCHUIbI, KUCIOTHI, OCHOBaHUS, colu. Mx ¢usnueckue
U XUMUYECKUE CBOMCTBA, CIOCOOBI TIOTYICHHUS.

Crpoenue aroma. Mogens Pesepdopna, ero nemocratku. Teopus bopa. KanToBas
TEOpUs CTPOCHHS aTOMa.

KBanroBbie uncna. [lpunnun [aynu. [lpaBuno I'yaaa. [lpuniiun HauMeHbIIel SHEPrUU.
[IpaBuna KneykoBckoro.

[lepyonuuecknii  3aKOH M M[EpUOAMYECKAs CHCTEMAa XUMHUYECKHX 3JIEMEHTOB
.M. Menpneneesa. Ilpunuun mnoctpoenus. ['pynmbel U nepuoibl. 3aKOHOMEPHOCTH
U3MEHEHHUsI CBOMCTB aTOMOB, TMPOCTHIX BEHIECTB U COCOUHEHHH, 0O0pa30BaHHBIX
XUMUYECKUMH DJIEMEHTAMH, B TIpeJesiaXx TJIABHBIX MOATPYMI W TEPHOIOB CHCTEMBI
AN .Menneneesa. [IepuoauyHOCTb CBOMCTB aTOMOB .

Xumuueckasi CBsi3b. M300pakeHne XuMmudeckoil cBsi3u. KoBanenTtHas (mossipHas,
HernoJsipHas). MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOW CBsi3H. CBONCTBA KOBaJlEHTHOU
cBs3u. ['mOpuanzanus opoburaneid. Jumnosns, JIMHA TUTIONS, TATIOTHHBIA MOMEHT.

Meron BaneHTHBIX cBsA3el. OCHOBHBIE MookeHus Merona BC.

Merton MOJIEKYJSpHBIX oOpOuWTaneil. MarHuTHple CBOWCTBa BemecTB.  JIuHeitHas
koMOuHanus atoMHbIx opoutanei (JIKAO). Ces3siBaromue u pa3poeixistonue MO
HonHas cBA3b.

Bonoponnast cBsizb. MexMONEKyNIsipHass U BHYTPUMOJIEKYJISIpHAsE BOJOPOJHBIE CBSI3H.
MexMoNeKyIapHOe B3auMOJEHCTBHE: 1) DIIEKTPOCTATUYECKOE — OPHUEHTAIMOHHOE
(AMMONB-IUMNONIBHOE), WHIYKUMOHHOE M JIUCIIEPCUOHHOE; 2) JIOHOPHO-aKIENTOPHOE.
VYpaBnenue Ban-nep-Baanbca. 3HaueHne BOJOPOIHBIX CBSI3EH.

Mertannuueckass  cBa3b. CXOACTBO M pas3iuyue C KOBQJICHTHOW  CBA3BIO.
HeHacpllieHHOCTh 1 HEHANPABIEHHOCTh METAJIIMYECKOM CBS3H.

Xumunyeckass kuHeTuKa. CKOpocThb XMUMHUYecKMX peakuuid. Cuctema. I'omoreHHble u
reTeporeHHble cuctembl. Paza. CKOpOCTh TOMOTE€HHOM M T€TEPOr€HHOM peaKkuil.
@dakTopbl, BIUSIOUIME HA CKOPOCTh XMMHYECKUX peakuuid. 3aBUCHUMOCTH OT
KOHLEeHTpauuu. OCHOBHOM 3aKOH XMMUYECKOM KUHETHUKHU.

BnusiHue Ha CKOpPOCTh XMMHYECKHX peakiuii TemmepaTypsl. [lpaBuno Bant-T'odda.
AKTHUBHBIE MOJIEKYJbl. ODHEpPrus aKTHUBAalUU. 3aBUCUMOCTb 3HEPrUU AaKTHUBALMUA OT
MPHUPOJIBI PEATHPYIONMIUX BEIIECTB. DHEPTeTUYCCKUU Oaphep, MEPEeXOTHOE COCTOSHUE.
VYpaBHeHne AppeHuyca, Kak Oojiee TOYHO OIMUCHIBAIOIIEE 3aBUCUMOCTH CKOPOCTH
XUMUYECKON Peakluu OT TEMIEPATYPHI.

3aBUCUMOCTh CKOPOCTH XMMUYECKHUX PEAKUUN OT MPUPOJIbl PEarupyrouiero Be1ecTBa.




18.

19.

20.

21.

22.

23.

24,
25.

26.

27.

28.
29.

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

37.
38.

39.

[lonsiTne o karanuse W Karanuzatopax. Katanutudeckue peakuuud. ['OMOreHHBId U
TEeTEPOreHHBbIM KaTaJn3. MeXaHH3M JEeWCTBUS KaTaau3aTopoB. AKTHBHBIE ILIEHTPHI
karanu3atopoB. Katanutudeckue snbl. [IpomoTopsl. M30upaTeabHOCTh KaTaau3aTOPOB.
Tepmonunamuka. TepmonnHamuueckas cuctema. ®Paza. 'ereporeHHas ¥ TOMOTEHHAs
cucreMbl. Komnonentsl cucrembl. DOyHKIMM U MapaMeTpbl COCTOSHUS. BHyTpeHHss
SHEPrusl.

[lepBoe Hayano (3akOH) TepMoAWHAMUKU. OHTanbnus. CTaHIZApTHOE COCTOSHUE
BenlecTBa. CTaHapTHAS SHTAJIBIINS PEAKIIH.

Tepmoxumust. Tepmoxumuueckoe ypaBHeHue. 3akoH JlaByaswe-Jlammaca. OcHOBHOI
3aKOH TEPMOXUMHUH - 3aK0H ['ecca. Kpyroseie npoiiecchbl (LIUKIIbI).

OHTponus Kak (YHKLIUS COCTOSHUS CHUCTEMBL. TepMoAMHaMu4eckas BEpOSTHOCTh
coctossHust cuctembl W. CrangaptHas OdHTpomnusa. Brtopoe Haudano (3aKOH)
TEPMOJUHAMUKH.

[Toctynat Ilnanka (TpeThe Ha4ago TEPMOJAMHAMUKH). MI3MEHEHHE SHTPONHMH BEIIECTBA C
YBEJIIMYEHUEM TEMIIEPATYPHI.

Oneprus [ m60ca. CszanHas sHeprusi. HanpaBieHHOCTh XUMHUYECKOTO MpoIiecca.
OOpatumbie W HeoOpaTHMble peakiuu. XuMmuueckoe paBHoBecue. [IpwHnum Jle
[[Tarenpe. CMenieHre XUMUYECKOTO PABHOBECHS.

PactBoprl. Knaccudukanus pacTBOpOB IO arperaTHoMy COCTOSIHHIO. HachleHHbIe,
HEHACHIIICHHBIE U NIEPECHIILIEHHBIE PACTBOPHI.

Konnenrpanust pactBopoB. KoHlleHTpupoBaHHbIE U pa30aBiIeHHBIE PacTBOPBL. CHOCOOBI
BBIPAKEHUSI KOHIIEHTPALIMHN PaCTBOPOB.

DAEKTPOTUTHI U HEXNEKTPOINTHL. CHIIbHBIE, ClTa0ble U CPeHEN CHIIBI JIEKTPOIIUTHI.
DnekTponuTrueckas aucconuanusi. OCHOBHBIE MOJOKEHUSI TEOPUHU AJIEKTPOJIUTUUECKON
nucconyanuu. MexaHu3m auccounanui. KucinoTsl, OCHOBaHMS U COJM C TOYKU 3PEHUS
T3J. Crenenp auccoumanuu. KoOHCTaHTa AUCCOLMALIMH. 3akoH pa30aBlIeHUS
OcTtBanbaa.

DJeKTponuTHYecKas Aucconuanus Boasl. MlonHoe mpousBenenue Boasl. Bogopoanslii u
TUIPOKCHIIbHBIN MOoKa3zaTenu. pH pacTBopoB coieil.

[IpousBenenue pacTtBOpuMOCTH. Peakiiu nOHHOTO 0OMeHa.

IMunponus coneit. Tunel ruaponusa. Peakuus cpeapl. CTeneHb U KOHCTaHTA THAPOJIN3a.
Wneanvupie pactBopbl. KomnmuratuBHble cBoiicTBa pactBopoB. Ocmoc. OcMoTHYecKoe
napnenue. 3akoH Payns. CrnenctBust 3 3akoHa Payist.
OxucnauTenbHO-BOCCTaHOBUTENbHBIE  peakuuu. Teopus OBP. Knaccudukanus
OBP.Oxkucnutenu u BocctaHoBUTeNU. MeTobl coctaBienus ypapHenuit OBP.
OnexTpoaun3. JIEKTPOIN3 pacIulaBoB, BOAHBIX pacTBOpoB. Ilonsatue o I'D. CocraBnenue
I'D. DJIC anementa. Cranmaptaas DJ]C snmemeHTa.

DnekTpoaHble MoTeHUHaNbl. CTaHIapTHBIE 3JIEKTPOJHBIE MOTEHIHMANIBI. 3aBUCHUMOCTh
JJIEKTPOAHOI0 MOTEHIMaNa OT KOHIEHTpAlUil BELIECTB M TeMIeparypbl ( ypaBHEHUE
Hepucra). DnekTpoXuMHUYeCKui psil HANPsHKEHUI METaJUIoB.

KonnyecTBeHHast XxapaKTepUCTHKA MPOIIECCOB dJIeKTpou3a (3akoH Dapazes).
Hucnepcuble cuctembl. JlucnepcHas ¢asa u nucnepcuonHas cpepa. CycneH3uu H
smynbceun. Kommowmnele pactBopbl. Oddexr Tunpans. Koarymamms. 3HaueHue
KOJUIOM/IHBIX PAaCTBOPOB.

Kommekcuoie coequuenns. Koopaunanuonnas teopust Bepuepa. OCHOBHbIE THUIIBI K.C.
Homenkiarypa k. c. [Ipaktueckoe npuMeHEHHE K. C.

Hpumepbl IK3AMEHAUUOHHbBIX ounemos

UHT'YIHICKHUA TOCYJAPCTBEHHBIN YHUBEPCUTET



IK3aMeHALMOHHBIN Omiaer Ne 1

Ilo kypcy «2JeMeHTAPHBII KYPC XUMHW)

JIsl_cTyaeHTOB 1 Kypca cnenmMajbHOCTH «XHMMHSD)

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

2. Tloctynat Ilnanka (TpeThbe Hayajao TEPMOJIWHAMHKH). V3MeHeHWE SHTpOIHH
BEIIECTBA C yBENMUEHHEM Temmeparypel.OHepruss [ub6ca. CBs3aHHas dHEprus.
HanpaBneHHOCTh XMMHUYECKOTO IIpoIiecca.

3. Hanumute ypaBHEHHUS 3JEKTPOTUTUYECKON TUCCOIHUALNU CIETYIONIMX BEIIECTB:
a) cynbdara kamus, 0) oprodocdopHoit kuciaoThl; B) xiopuaa xkeneza (lll); r) mHurpara
Oapusi; 1) TUAPOKCUIA HATPHUSL.

burer paccMoTpeH U yTBep:KJIeH Ha 3acelaHuu Kadeapbl

3aB. kadeapoii, mpodeccop A.M.CanamoB

UHT'YHICKHA TOCYJAPCTBEHHBIN YHUBEPCUTET

JK3aMeHAUMOHHBIN Omier Ne 2

ITo kypcy «JieMeHTAPHBIH KYPC XUMUM)

IJISE CTYAEHTOB 1 Kypca cnenHaJLHOCTH « XHMH)

Bonpocsl. 1. OcnHoBHble nonoxenuss AMY. CoBpeMeHHbIE ONPenesICHUs] MOHATUI
atoM M Mojekyna. [Ipocteie u cioxsble BeniecTBa. OTHOCUTENIbHAs aTOMHas Macca,
OTHOCUTEJIbHAsA MOJIEKYIJIsIpHast Macca. Monb. Hucno ABoranapo. MosnsipHas macca.

2. DHTponHs Kak (PyHKIHS COCTOSHHSI CUCTEMBI. TepMoauHaMu4eckas BEpOSTHOCTb
cocrosinus cucrembl W. CtanaaptHas sHTponus. Bropoe Hayano (3aK0H) TEPMOJIUHAMUKH.

3. OcHOBHBIE THUIIBI XUMUYECKUX peakuuid. [[puBectu npuMepsl KaKa01 U3 HUX.

buneT paccMOTpeH U YTBEPKICH Ha 3aceaHuH Kadeaphl

3aB. xkadenpoii, mpodeccop A.M.Canamos

Kpumepuu OUECHKU omeema HA IK3aAMeHe

4-GanbHas 1IKana Ioka3arenu Kpurepuu

(YpoBeHb
OCBOCHHUS)

OTtnnyHO 1. Tlonnota wu3noxenus | CTyIeHTOM JaH MOJHBIA, B JIOTMYECKON

(TOBBIIITEHHBII TEOPETUIECKOTO MOCTIeI0BAaTEIbHOCTH  Pa3BEPHYTHIA OTBET

YPOBCHB) MaTepuana; Ha [IOCTaBICHHBIM BONpOC, TJE€ OH

2. IlonnoTa U | IPOJEMOHCTPUPOBAJl 3HAHMUS IpeaMeTa B

MIOJIHOM 00beMe y4yeOHOW MporpamMMbl,




Xoporo
(6a3oBbIi
YPOBEHB)

Y 10BIIE€TBOPUTEITH
HO
(moporoBbIit
YPOBEHB)

HeynosnerBopute
JIBHO
(ypoBeHB HE
chopMHpOBaH)

MPaBUILHOCTh
penieHus
MPaKTUYECKOTO
3a/laHus;
[IpaBuaBLHOCTE W/WITH
apryMEHTUPOBAHHOCT
b W3JIOKCHUS
(TmocnenoBaTeNbHOCTh
NEHUCTBUMN);
CamocCTOsATEeTFHOCTh
OTBETA;

Kynbrypa peun;

U T.JI.

JOCTaTOYHO r1y00KO OCMBICIIBAET
JUCLUIUINHY, CaMOCTOSITENBHO, u
HCYEPIIBIBAIOIIIE OTBEYaET Ha
JOTIOJIHUTEJIBHBIE ~ BOINPOCHI,  NPUBOJIUT
cOOCTBEHHBIE TPUMEPHI MO MPOOIEMATHKE
IIOCTABJIEHHOTO BOIIpOCa, pemmn
IIPEUIOKEHHBIE MPaKTUUECKUE 3afaHus 0e3
OLIMOOK.

CTyneHTOM JaH pa3BEpHYTHIA OTBET Ha
IIOCTABJIEHHBIM  BOINPOC, TI/I€  CTYAEHT
JI€MOHCTPUPYET 3HAHUs, IPUOOPETEHHbIE HA
JEKIMOHHBIX M CEMHUHApCKHUX 3aHATHSX, a
TaKXe MOJyYeHHbIE TOCPEICTBOM U3yUECHHUS
00s13aTeNIbHBIX y4eOHBIX MaTEepHaJIOB IO
KypCy, aeéT apryMEHTUPOBAaHHBIE OTBETHI,
MIPUBOJIUT MIPUMEPHI, B OTBETE MPUCYTCTBYET
CBOOOJHOE  BJIAJICHHE  MOHOJOIMUYECKOU
peublo, JOrMYHOCTh U IOCJIEI0BATEIbHOCTD
otBeTa. OIHAKO JIOMyCKaeTcs HETOYHOCTh B
OTBETE. Pemmn MIPEIJIOKECHHBIE
IPAaKTUYEeCKHE 3aJaHus C HeOOIbLIIMMHU
HETOYHOCTSIMHU.

CryneHtom aH OTBET,
CBUJETEJIBCTBYIOIINN B OCHOBHOM O 3HAHUU
IIPOLECCOB  M3y4acMOW  JUCLMILIMHBL,
OTJIMYAIOIIMICSA HEJOCTATOYHON TTyOuHON
U TIOJIHOTOW PpACKPBITUS TEMBI, 3HAHUEM
OCHOBHBIX ~ BOINIPOCOB  TEOpPHUH,  CJIab0
C(OPMHPOBAHHBIMU  HAaBBIKAMU  AHAJIN3a
SBJIGHUH,  TPOLECCOB,  HEAOCTATOYHBIM
YMEHMEM  JaBaTb  apryMEHTHPOBaHHbBIC
OTBETHI u IPUBOJIUTH IIPUMEPBHI,
HE/JIOCTaTOYHO  CBOOOJHBIM  BJaJleHHUEM
MOHOJIOTHYECKOW peYbl0, JIOTMYHOCTBIO M

MOCIIEIOBATENFHOCTHIO OTBeTA.
JlomyckaeTcsi ~ HECKOJBKO  OMIMOOK B
coJiep>KaHUU OTBETa u pelIeHnn

MIPAKTHUYECKUX 3aJaHUM.

CTyaeHTOM JaH OTBET, KOTOPBIH COIEPIKHUT

pan CEpPBE3HBIX HETOYHOCTEH,
OOHapy>KUBAIOIIUK HE3HaHHE IPOLECCOB
n3y4aemMoit MpeAMETHOMN obnacry,

OTJIMYAOIINNCSA HErNIyOOKUM PAaCKPBITHEM
TEMbl, HE3HAHHEM OCHOBHBIX BOIPOCOB
Teopuu, HecHOPMHPOBAHHBIMU HAaBBIKAMHU
aHaJin3a SIBJICHUI, MPOILIECCOB, HEYMEHHUEM
JlaBaThb apryMEeHTUPOBAHHbIE OTBETHI,
cl1a0bIM BIIAJCHUEM MOHOJIOTHYECKOMN
peuYblo,  OTCYTCTBHEM  JIOTUYHOCTH U
IIOCJIENOBATEIILHOCTH. | 3380:10)10 81
IIOBEPXHOCTHBL. PelleHne mnpakTUYECKUuX
3aJlaHuid HE BBITIOJIHEHO. 1.6 CTYIEHT He




CIocoOEeH OTBETHTh Ha BOIPOCHI Ja)xe MpHU
JOTIOJTHUTENBHBIX ~ HABOASIIMX  BOIPOCAX
IpenojaBaTeis.

9. VYYUEBHO-METOJUYECKOE U UH®POPMALIMOHHOE OBECIIEYEHUE
JUCHUIINHBI

9.1. YyeOHnas uTeparypa:

a) OCHOBHAS:

1. AxwmeroB H. C. O0mias u Heopranuveckasi Xumusi: yaeOHuk st By3os/H. C.

AxmeToB. — M.: Bricr. mk., 2012. — 743 c.

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

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

4. Hexpacos b.B. O0mas u Heopranudeckast xumus. — M.:Xumust, 1973.

5. Heoprannueckas xumust: B 3 1./ITox pex. FO. 1. Tperbskosa . - M.: M3narenbckuit
HeHTp «Akaaemusi», 2004. — 240 c.

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

0) 10MOJTHUTEIbHAS:

1. Crenun b. JI. Heopranuueckas Xumusi: yaeOHUK TSI XHMUYECKUX U XUMHUKO-
TEXHOJIOTHYECKHUX CcrelabHOCTeH BhicHl. yueO. 3aBeaenuit/b. [I. Crenun, A. A.llBeTkoB. — M.:
Bricmas mxoma, 2008. — 256 c.

2. CyBopoB A. B. Obmas xumust: yaeOHOe mocoOue 1Jis BeICHI. yueO. 3aBeeHni/A.

B. CyBopos, A. b. Hukonbckuii. — CII6.: xumus, 1995. — 624 c.

3. JIugun P. A. Peakuuu HeOpraHMYECKUX BEIIECTB: cipaBouyHuK/P. A. JlunuH. — 2-¢
u3 ., epepad. u gom. — M.: [lpoda, 2009. — 638 c.
4. PabunoBuu B. A. Kpatkuii xumudeckuii cipaBounuk/B. A. Pabunoswuy, 3. 1.

Xasuna. — CII6 .:Xummus, 1994. — 432 c.

5. Jlypse 1O. 0. CnpaBounuk no ananutudeckoit xumun/1O. 1O. Jlypse. — M.:
Xumus, 1967. — 390 c.

6. 3amaun U ynpakHeHus mo oomel xumuu: yuebHoe nocodue./Ilox pen. H. B.
Koposuna. — M.: Beicias mxona, 2003. — 255 c.

7. lonb6paiix P. A. COopHUK 3a/1a4 U yIIpaXHEHUH 10 XUMUH: Y4yeOHoe ocoOue
JUTSL XUM.-TE€XHOJ. CIell. BbIcHI. yuel. 3aBefeHuit/P. A. I'onbOpaiix, E. M. Macios. — M.:

Bricmas mkoma, 1997. — 384 c.



9.2. UHTepHeT-pecypchl

http://alhimic.ucoz.ru/load/26

http://www.xumuk.ru
http://chemistry.narod.ru

NogakrowhE

ChemSoft 2004

9.3. IIporpammHoe obecrieueHne

YHuBepcuter  oOecliedeH  HEOOXOJUMBIM  KOMILIEKTOM

http://www.chem.msu.su/rus/teaching/org.html

http://c-books.narod.ru/pryanishnikovl 2 _1.html

http://www.media.ssu.samara.ru/lectures/deryabina/index/html

JIMICH3HMOHHOI'O n CBO6OI[H0

PacpoCTpaHsaICeMoOro nmporpaMMHOro 06GCHC‘I€HI/I5{, B TOM 49HCJIC OTCYCCTBCHHOI'O ITPOU3BOACTBA.

Kaxngpiit oOywatommiics B TeYeHHME BCero Imepuoaa oOydeHus oOecmedeH WHAWBHIYaIbHBIM

HEOTPaHWYEHHBIM JIOCTYTIOM K 3JICKTPOHHON WH()OPMAaIIMOHHO-00pa30BaTeIbHON Cpejie YHUBEPCUTETA 13

ar000i TOYKHM, B KOTOPOH HWMEETCS JOCTYyN K HWH(POPMALUOHHO-TEIEKOMMYHUKAIIMOHHOW CETH

<(I/IHTepHCT» KaK Ha TCPppUTOPUHN YHUBCPCUTETA, TaK U BHE €C.

YHI/IBepCI/ITeT obOecrieueH CICAYHOIIUM KOMIUICKTOM JIMICH3UOHHOI'O IMPOrpaMMHOI0

obecrieueHus.

1. JluueH3uoHHOE mporpaMMHOe o0ecrieueHue, uenonaszyemoe B UHrl'Y

1.1. Microsoft Windows 7
1.2. Microsoft Office 2007

1.3. Ilporpammusiii kommiekc MMUC “Busyanbsaas Crynus TectupoBanus™

1.4. Anrtusupycuoe I10 Eset Nod32
1.5. CrpaBouno-nipaBoBasi cucreMa “KoncympTant”
1.6. CnpaBouHo-nipaBoBasi cuctema “I'apant”

Hapsmy C TpaAUIIMOHHBIMU HU3JAHUSAMU CTYACHTBI MW COTPYAHUKU HMCHOT BO3MOXKHOCTH

MOJIb30BATHCA 3JICKTPOHHBIMU MTOJIHOTECKCTOBBIMHU 6azamu JaHHBIX

Tabnuua 9.1.

Ha3zsanmue pecypca

Ccebuika/goctyn

OnekTpoHHas  OubyimoTeka onnaitH  «EauHOe  OKHO K
00pa3oBaTeIbHBIM pecypcamy

http://window.edu.ru

«O6pazoBarensHbIH pecypc Poccumy»

http://school-collection.edu.ru

QenepanbHBIE  00pa3oBaTeNbHBI  MOPTAN:  YUPEKACHHS,
nporpamMmsl, ctaanapTsl, BY3s1, Tecter EI'D, THA

http://www.edu.ru —

denepanbHbI LIEHTP “H(POPMAITMOHHO-00pa30BaTEIHHBIX

http://fcior.edu.ru -



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

pecypcos (PLINOP)

9bC "KOHCVYIJIbTAHT CTYJAEHTA". DneKTpoHHAs
OuOIMOTEKA TEXHUYECKOTO By3a

http://polpred.com/news

WznatenscTBO «Jlauby. DIEKTPOHHO-OMOIMOTEUHAS CHUCTEMA

http://www.studentlibrary.ru -

Pycckas BupTyanbHas OnbnmoTeka

http://rvb.ru —

M3narenscTBO «JlaHby. DIEKTPOHHO-OMOIMOTEYHAS CHCTEMA

http://e.lanbook.com -

ExenenensHuk Hayku 1 o6pazoBanus FOra Poccun « Akamemus»

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

Hayunas snextponHas 6ubnmoreka «e-Library»

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

OnextpoHHO-OMbOIHOTEYHas cuctema [PRbooks

http://www.iprbookshop.ru -

ONeKTpOHHO-CIIpaBOYHAasl CHCTeMa JOKYMEHTOB B  cdepe
oOpazoBanus «HPOpMHO»

http://www.informio.ru

HNudopmanmonHo-npasoBas cucteMa « KoHCy IbTaHT-TITIOC»

CereBasi BepcHs, JOCTYIHA CO BCEX
KOMITBIOTEPOB B KOPIIOPATUBHOW CETH
Nuarl'V

HUndopmanmonHo-npasosas cuctema «['apant»

CereBast Bepcusi, IOCTyImHa CO BCEX
KOMIIBIOTEPOB B KOPIOPATUBHOU CeTH
Narly

OnexkTpoHHO-O0MOIMOTEYHAs crucTtema «HOpaitT»

https://www.biblio-online.ru

10. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

Teoperuuecknii Kypc

1) Jlexyu: pe3eHTalHH.

2) KoHTpomnbHbIe TECTHI.

3) Crnrcok BOnpocoB [UIsl POBEIECHUS KOJUIOKBUYMOB.
4) BapuanTsl 3aganuii 1715 KOHTPOJIBHBIX padoT.

5) BapuanTsl 3a1anuii 17151 CaMOCTOSITENIBHBIX PadoT.

11. METOANYECKHUE YKA3ZAHUS U1 OBYYAIOLIUXCS ITO OCBOEHUIO

JTACIHATITAHBI



http://polpred.com/news
http://www.studentlibrary.ru/
http://rvb.ru/
http://e.lanbook.com/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/

JucuuiuinHa «QJIeMEHTapHbIN Kypc XUMHUM» HalpaBieHa Ha (JOpMUPOBAHHE KOMITETEHIIMIA:
YK-2, TIK-3..

[IpoMexyTouHas aTTecTalys NPEANOIAracT K3aMeEH.

[lpuctynas K M3y4eHUIO AMCLUIUIMHBL, HEOOXOAMMO B IEPBYIO OYepe/lb O3HAKOMMTBLCS C
coziep>kanueM padoueid mporpammbl quctrinHel (PITT).

Jlexuuu UMEIOT 1eJbI0 JaTh CUCTEMaTH3MPOBAHHbBIE OCHOBBI HAYYHBIX 3HAHUIA.

[Tpu n3yyennu u npopaboTKe TEOPETUUECKOTO MaTepuana HeoOXO0IUMO:

- MOBTOPUTH 3aKOHCIIEKTHMPOBAHHBIA Ha JIEKIIMOHHOM 3aHATUU MaTepual U JOMOJHHUTH €ro C
Y4€TOM PEKOMEHIOBAaHHOM 110 JAaHHOHN TEME JINTEPATyphI;

- IIPU CAMOCTOSITEIbBHOM H3Yy4CHHH TEOPETUYECKOM TEMBbl CHENaTh KOHCIEKT, HCIONb3Ys
pexomenaoBanHsle B PIIJ[ nuTepaTypHble HMCTOYHMKHM M pecypchl HH(POPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOM ceTh « HTepHET»

- TIPY IOJTOTOBKE K MPOMEKYTOUHOM aTTECTAllMU MO MOAYJIO UCIIOIB30BaTh MaTepuaibl (HhoHIa
OLICHOYHBIX CPENICTB.

JlaGopaTopHble 3aHATHS NPOBOASATCA C LENbIO YIIyOJIeHUS W 3aKpervieHus 3HAHMH,
MOJyYeHHBIX Ha JIEKUUSAX M B IPOIECCE CAMOCTOSITEIbHOM padOThl HajJl HOPMATUBHBIMHU
JTOKYMEHTaMH, YUeOHOH 1 HAYyYHOI JTUTEpaTypOil.

IIpu noaroToBke K 1a00paTOPHOMY 3aHSTHIO HEOOXOIUMO:

- U3Y4UTb, IOBTOPUTH TEOPETUUECKUI MaTepHUall 10 3aJaHHON TeME;
- IIPY BBIIIOJIHEHUY JIOMAIIHUX PACYETHBIX 3a/laHNM, U3y4UTh, IOBTOPUTH TUIIOBBIEC 3aaHMUS,
BBINOJIHSIEMBIE B ayTUTOPHH.

Pexomenganuu 1o padore ¢ HAYyYHOU U Y4eOHOM JJUTEepaTypoil

PaGora ¢ yueOHOI 1 HAY4IHOI TUTEPATYPOIl SIBISIETCS TIaBHON (hOPMOI CaMOCTOSTETHHOMN
paboThl U HeoOXoAMMa IpPHU MOArOTOBKE K YCTHOMY OIIPOCY Ha CEMHMHApCKHUX 3aHATHUAX, K
MOJYJIBHBIM KOHTPOJIBHBIM paboTaMm, onpocy, 3auery. OHa BKJIIOYAET NPopadOoTKy JEKIIMOHHOTO
Marepuaja — H3y4eHHE PEKOMEHIOBAHHBIX MCTOYHHUKOB M JIMUTEPATYPhl N0 TEMATUKE JICKLIHM.
KoHcnekt nexkuuu 1oKeH coaepxaThb peepaTUBHYIO 3alMCh OCHOBHBIX BOIIPOCOB JIEKIIWH,
NPEUIOKEHHBIX TpernojaBareiaeM cXeM (IpH HMX JAEMOHCTpalMM), OCHOBHBIX HCTOYHHUKOB U
JUTEpaATyphl O TEMaM, BBIBOABI MO KaXkJ1oMy Borpocy. KOHCHEKT 10JKEH OBITh BBINOJIHEH B
OTAeNbHONU TeTpanu mo mpeameTy. OH JOKeH ObITh aKKypaTHBIM, XOpOIIO YHMTAaeMbIM, HE
COJIEPKATh HE OTHOCSIIYIOCS K TeMe WH(OPMAIIHIO WA PHCYHKH.

KoHCneKTel HaydHOM JTUTEPATYpBI IIPU CAMOCTOSITEILHOW MOATOTOBKE K 3aHATHM JOJIKHBI
OBITh BBINIOJHEHBI TAK)KE AKKYypaTHO, COJEP>KaTh OTBETHl Ha KaXK/blil NOCTABJIECHHBIA B TEME
BONPOC, HMMETh CCBUIKY HA HCTOYHHMK HHPOpMaLuu C 00s3aTe’bHBIM YKa3aHHEM aBTOpa,
Ha3BaHMs M TOAa M3JaHHUS MCHOJIb3yeMOH Hay4dyHOW JnuTeparypbl. KoHcreKT MoxeT ObITh
OTIOPHBIM (COJEPKATh JIUIIb OCHOBHBIE KJIIOUEBBIE MO3UIMH), HO TIPU 3TOM MO3BOJISIOLINM J1aTh
MIOJIHBIM OTBET IO BOIPOCY, MOKET ObITh MOAPOOHBIM. OOBEM KOHCIEKTa OIpEAesIeTCs] CaMUM
oOyuaronumcs.

B npouiecce paboTsl ¢ yueOHOM U HAyYHOU JIUTEpaTypoi 00ydarOIUNCs MOKET:

- JlenaTh 3allUCH 10 XOJAY YTEHHs B BHUJAE IMPOCTOrO WIM Pa3BEpHYTOro IJiaHa (CO34aBaTh
IepeueHb OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHUKE);

- COCTaBJIATH TE3UCHl (LUTUPOBAHME HamOOIee BaXKHBIX MECT CTaTbM WJIM MOHOrpaduu,
KOPOTKOE U3J10)KEHUE OCHOBHBIX MBICIIEH aBTOpa);

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

- CO3/1aBaTh KOHCIEKTHI (pa3BEPHYTHIE TE3HUCHI).



Pabouas mporpamma QUCHUIUIMHBI «DIEMEHTAPHBIH KypC XHMHK» COCTaBJIEHA B COOTBETCTBHU C
tpeboBanusasmu PI'OC BO mno cmernuansHoctd  04.03.01. «Xwumus (ypoBeHb OakanaBpuara),
yYTBEpKAEHHOTO Tpruka3oM MuHHcTepcTBa 00pa3zoBanusa U Hayku Poccuiickoit @enepanuu ot 17 wurons
2017 1. Ne 671

IIporpammy cocraBuna:

JIOIIEHT KadeIpbl XUMUU bokosa JI.M.



Pabouas nporpamma yTBepKAeHa Ha 3acefaHuy KadeApsl XUMHUN

IIporokon 3acemanust Ne 8 ot « 22 »  ampens 2026 .

Pabouas mporpamma ooOpeHa yueOHO-METOIMIECKHM COBETOM

XUMHKO-OHOJIOTHYECKOTO _ (PaKyIbTeTa

[Iporoxon 3acemanust Ne __ 6 oT « 28 » ampens 2026 1.




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

U3MEHEeHM i
YueOHbIH Pemenne xadhenps BHeceHHbIe U3MEHEHUs ITonmnuce 3aB.
kadenpoit
roJ (Ne mpoTokona,

JaTa)




