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1. HEJIX OCBOEHUA JUCHUIIJIMHBI

Heasimu ocBoenusi aucuHumuHbl  «Teoperndeckasi HeopraHuveckass XuUMHUsSD)
SIBJISIIOTCSI:

— H3y4YEHHUE CTYJCHTAMH OCHOBHBIX MIOHATHH U 3aKOHOB XMMHH;

— OCBOEHHE OCHOBHOT'O MaTepuajia Mo CTPOCHUIO aTOMOB, XHMHUYECKOU CBSI3H U
3aKOHOMEPHOCTSM, CBSI3aHHBIM C IEPUOJIUYECKUM 3aKOHOM U MEPUOTUUECKOM
cuctemoit anemenToB /. 1. MeHneneena.

— H3Y4YCHHC OCHOB XUMHUYECKOU TCPMOANHAMHUKN U KHHCTUKU XUMHUUYCCKHUX
MIPOIIECCOB.

— MOJy4YeHHue TIyOOKHX 3HAHUM 10 TEOPUH PACTBOPOB M TEOPUU IJICKTPOXUMUUYECKUX

IPOLIECCOB.

2.MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

I[HCHHHJIPIH& ((TeOpeTI/I‘-IGCKaﬂ HEOpraHn4deCKasA XUMHA» OTHOCUTCA K AUCHUILJIMHAM I10

BLI60py U ABJIACTCA aJIbTCpHaTI/IBHOﬁ gucnunianHod biaoka 1; HU3y4dacTcCsd B 1 CEMECTPC.

Taomauma 2.1.
Cas3b AHCHHUIIMHBI «Teopernyeckasn HeOpraHu4eckKas XUMUD) c
NpeAlecTBY MMM JUCHUIIMHAMY M CPOKH X H3Y4YeHUHA
Kon JlucuunimHel, NpeAecTBYIOMNE TUCIUILINHE Cemectp
JUCLIATIIIMHBL «TeopeTnueckass HEOPraHUYECKAsE XUMHUS»
b1.0.12 Maremarunka 1
b1.0.016 dusnka 1
b1.0.15 WNndopmaruka 1
Tabumuna 2.2.

CBs3b AU CIHUIIJIMHBI «TeopeTuquKaﬂ HEOPraHunveCckasg XumMus» € MNOCJICAYHINUMHA
AUCHUMIIVIMHAMHUA U CPOKH UX U3YUYCHUH

Kon JMCUMIUIMHBI, CIIEYIOIINE 32 TUCITUTIIIMHON Cemectp
JACIUTUIAHEI «TeopeTnueckass HEOpraHUYECKAsT XUMHUSI




51.0.06 Heoprauuueckast XUMHst 2,3
B1.B.09 AHanuruveckas XuMust 4,5
51.0.07 Opraauyeckas XuMus 6,7
51.0.08 dusnuecKas XMMHS 6,7
b1.B.07 BBICOKOMOJIEKYIIIPHBIE COCTUHEHUS 7
b1.B.JIB.03.01 Komnonguasa xumus 8
b1.B.JIB.06.01 |Teoperuueckre 0OCHOBbI HEOPIrAHUYECKONH XUMUU 8

B pe3yJibTaTe 0cBOEHUS JUCHUILUIMHBI 00yYAIOLIUIICH TOJI/KEH:

3HAThb:

[TpuHIMIIBI KIaccUPUKAIIMN U HOMEHKJIATYPY HEOPraHUYECKUX COEIMHEHU;
OcHOBHBIE TUIIBI XUMUYECKUX CBSI3€H;

OCHOBBI COBPEMEHHOW TEOPUU CTPOECHUSI aTOMa;

Teoprro KOMIUJIEKCHBIX COSUHEHUN;

OCHOBBI PHEPTETUKU ¥ KUHETUKH XUMHUYECKHUX IIPOLIECCOB;

Teoputo pacTBOPOB HEAIEKTPOJIUTOB U MIEKTPOJIUTOB;

OCHOBBI 2JIEKTPOJIUTUYECKHUX IIPOLIECCOB;

yMeTb:

HaXO)II/ITB CBA3b MCXKAY CTPOCHHUEM BCIIECCTBA H €TI0 XHUMHUYCCKHUMU
BO3MOXKHOCTSIMU;

Pemmatp nro0ble XUMHUYECKHE 3a/1a4H, ONMUPAsICh HA TEOPETUUECKUN MaTepHan
OCHOB XMMMH;

[TpoBoauTh mpocCTeine pacu€Thl MO OKUCIUTENHEHO-BOCCTAHOBUTEIHHBIM
peaKIusM, SHEPTeTUYECKUM M KHHETHUECKUM MPOIeccaM, TEOPUU PacTBOPOB;

PabGoraTe B mabopaTopuu C HCIOIB30BAHUEM IMPOCTEUIIETO JTA0OPATOPHOTO
000pyI0BaHNS;

CocTaBnaTh XMMHUYECKHE PEAKIMH JIIOObIX XUMHYECKHX IIPOLIECCOB U

BBITIOJTHATH Ha UX OCHOBE HEOOXO/IMMBIE PaCUEeThI.

BJAACTh:

MeToaukoil MNpoBeACHUS XUMHUYECKOIO SKCIIEPUMEHTa B JIaOOpaTOPHBIX
YCIOBUSAX;

YMeHrneM npaBuIbHOTO OOBSICHEHUS PE3YJIHTATOB IKCIIEPUMEHTA, €CITU JJaXkKe
pe3yJbTaT OTPULIATENbHBIM;

MeronamMu Oka3zaHMs II€pBOM TMOMOIINM IIPM HECUACTHBIX ClIy4asix B
XUMHUYECKOH JTabopaTopuH.

3. KOMIIETEHIIMHU OBYYAIOIIEI'OCA, @OPMUPYEMBIE B PE3YJIBTATE

OCBOEHMSA JUCIIUITJIMHbI



[Ipomecc wu3ydeHUsT TUCIUTUIAHBI

HampaBlieH Ha (OpPMUPOBAHHE JIEMEHTOB

cinenyromux kommereHiuil B coorBerctBun ¢ ®I'OC BO u OIIOII BO mno nanHomy

HaIpaBJICHUIO ITOATOTOBKHU:

Tabnuuya 3.1.
Kon HaumeHoBaHue Nuaukarop B pesyibTarte ocBoeHHs
KOMIIETCHI KOMIIETCHIIH U JAOCTUKECHHSA AUCUUILNIMHBI 00y4arouiicst
HH KOMIeTeHIINH HOJIKeH:
Ynusepcanvnvlie komnemenyuu u uHOUKAMOPBL UX OOCHUICEHUS
YK-2 Cnoco6en onpenensite | YK-2.1. Onpenensier 3HaTh:

KPYT 33124 B paMKax
NOCTABJIECHHOM 1IeJIN U
BbLIOMPATH ONITUMAJIb-
Hble CI0CcO0bI UX pelle-
HUSI, UCXO51 U3 IelCT-
BYIOIIUX NPABOBBIX
HOPM, UMEKIIUXCS
PecypcoB U OrpaHu-
YeHU .

KpYT 337249 B paMKax
IMOCTaBJICHHOM IIEJIH,
OTIPENIETISIET CBSI3U
MEXTy HUMU;

YK-2.2. Ilpennaraet
CHOCOOBI pelIeHHS
MIOCTaBJICHHBIX 3a71a4
U O’KUJIaeMBIE Pe3YIIb-
TaThbl, OLICHHUBACT
MPEJIOKEHHBIC
CIOCOOBI C TOYKH
3pEeHHUs] COOTBETCTBUS
1EJIU TIPOEKTAa,

YK-2.3. IInanupyer
peann3anuro 3a1a4 B
30HE CBOEH OTBETCT-
BEHHOCTH C YYETOM
UMEIOLINXCS pecyp-
COB Y OIPaHUYECHHUH,
JIEHCTBYIOIUX IIpa-
BOBBIX HOPM,;

YK-2.4. Bemonnser
3aJ1a4d B 30HE CBOCH
OTBETCTBEHHOCTH B
COOTBETCTBUU C 3aIlia-
HUPOBAaHHBIMHU PE3YJlb-
TaTaMd ¥ TOYKAMH
KOHTPOJISI, IPX HEOO-
XOJIUMOCTH KOPPEK-
THPYET CITOCOOBI
pelieHus 3a1ad;

YK-2.5. Ilpencrasns
€T pe3yJbTaThl MPOEK-
Ta, peJyIaraeT BO3Mo-
JKHOCTH UX HCIIOJIB30-
BaHUS W/UIIK COBEp-
NICHCTBOBAHHSI.

- TpeOOBaHUS W MPUHIIUIIBI [IEJTe-
MOJIAaTaHUS;

- IPUHIIMIIBI U METO/IbI TUITAHUPOBA-
HUS,

- METO/IbI OPTaHU3AIMH U YIIPAB-
JICHUS B 00JIaCTH XUMHH, TIPUMEHSI-
eMble Ha (eiepaTbHOM U PErro-
HAJILHOM YPOBHSIX;

YmMmern:

- (hopMynupoBaTh IEpeUCHb
B3aMMOCBSI3aHHBIX 33]1a4, 00CCIICUn-
BaIOIIUX JOCTHKCHUE TIOCTABJICH-
HOM 11eMIH;

- OMPENENATh OXKHJIACMBIC PE3YJIh-
TaThl PELICHUS 3a/1a4;

- pa3pabaThiBaTh PA3INIHBIC BHUIbI
TUTAHOB TIO PEATHU3AIUH TPOTPAMM B
0071aCTH XMMUH;

- IPOBOIMTh AHAJIN3 IIJIAHOB C
MO3HIIKHT TPABOBBIX HOPM, UMEIO-
HIMXCS PECYPCOB M OTPAHUYUCHHUIA;

- IPOBOMTH OIICHKY PECYypCHOTO
obecrieyeHus pa3IHYHbBIX
MEPOTPHUITUN XUMHUYECKOTO
xapakrepa (HayYHO-TIPaKTUYECKHE
KOH(EPEHIINH, HayYHbIC CEMUHAPBI,
JTIUCTTYTHI);

- OPUEHTHPOBATHCS B 3aKOHO/1A-
TEJIbCTBE U MPABOBOM JIUTEpATypE,
MIPUHUMATh PEIICHUS U COBEPILIATh
JIEHCTBYS B COOTBETCTBHUHU C 3aKO-
HOM.

Baanern:

- METOJTUKOM U METO/JTaMH TIJIaHH-
pOBaHUA U POBEICHUS HAYYHOTO
HCCJICIOBAHUS 10 OTIPEACICHUIO

3¢ (hEeKTUBHOCTH ACSITEIHLHOCTH B
obnacTu XUMUH.

HPOd)eCCMOHtlJleble Komnemernyuu u quuKamopbt UxX 00CMUICeHUA




K-3

Crnoco0eH HCNOIb30-
BaTh cUCTeMbl QyHaa-
MEHTAJTbHBIX XHMH-
YecKHX MOHATHH U
METO0I0THYECKUX
aACIeKTOB XUMUH, (pOpM
M METOJ0B HAYYHOI'0
MO3HAHMS.

MK-3.1. 3HaeT OCHOBHI
(bhyHIaMEHTATEHBIX
pa3elioB XUMUU: HE-
OPTraHUYECKON XUMUHU
(coctaB, cTpoeHHUE,
CBOICTBa BELIECTB U
COCJIMHEHUHT), OpraHu-
YECKOM XUMHHU (OCHOB-
HBIE KJIACCHI YTIJIEBO-
JIOPOJIOB, TOMO(YHK-
IUOHATBHBIX, TETEPO-
(YHKITMOHATBHBIX U
TeTePOIUKINIECKIX
COEJIMHEHM), aHaJH-
THYECKON XMMHH (MET-
POIIOTUIECKHE METOIBI
aHaju3a, CyIecTBO
peaKuuid, MPUHILIMUIIBI U
o0nacTu UCTIOIB30-
BaHUS XUMHUYECKOTO
aHanmza), PU3NICCKOH
XUMUH (OCHOBBI TEP-
MOJIMHAMUKH, TEOPUHU
pacTBOPOB U (ha30BBIX
PaBHOBECUI, XUMHU-
YECKOU KMHETUKHU U
KaTajmusa,
NIEKTPOXUMUH)

IIK-3.2.Ymeer npume-
HATH TEOPEPTUICCKUE
3HAHUS JIJIS1 PEIICHUS
KOHKPETHBIX 33724 B
XUMUH; TI0JIb30BATHCS
COBPEMEHHBIMH TIpe/I-
CTaBJICHUSIMU OCHOB-
HBIX Pa3JIeiOB €CTeCT-
BEHHBIX HAYK JJIs
00BsicCHEeHHS criennuu-
KU MOBEJICHUS XUMHU-
YECKHUX COCIMHCHHIA;
WCITOJIB30BaTh JIAaHHBIE
[0 CTPOEHUIO BELIECTB
U COSAUHEHUN IS
M3YUYEHHUS UX CBOMICTB,
KCIIOJIb30BaTh CTPYK-
TypHBIE JaHHBIC B HC-
CJICIOBAHUH.

IIK-3.3.Bnazeer oc-
HOBaMH TEOPUH PyH-
JTAMCHTAJIbHBIX pa3fie-
JIOB XMMHMH;, HaBBIKAMH
pelIeHUsT KOHKPETHBIX

3HaTh: 0a30BbIC MOHITHS HEOPTA-
HUYECKOM, OpraHW4YecKoM, aHaJlu-
THYECKOU, PU3HUECKOH, KBaHTO-
BOM XMMHH, XUMUHU BEICOKOMOJIE-
KYJISIPHBIX COCIUHEHUN U XUMU-
YECKOU TEXHOJIOTUU U 3aKOHOMED-
HOCTH XMMUYECKHUX ITPOLIECCOB C
y4acTHEM HEOPTaHUUYECKUX, a TAKKE
HU3KO0- U BBICOKOMOJIEKYJISIPHBIX
OpraHUYECKUX BEIIECCTB

Ymern:

- IPOBOJIUTH MIPOCTHIE OIIEpALUU
(ananm3a u KraccupuKaum
BEIICCTB, COCTaBJICHUS (HhOPMYII,
CXEM IPOLECCOB, IEPBUYHOTO
aHaNM3a pe3yabTaToB U T.I1.),
BOCITPOU3BOIUTH OCHOBHBIC TTOHS-
THS HEOPTaHUYECKOM, OpraHuyec-
KOH, aHATUTUIECKON, (PU3NIECKOH,
KBAaHTOBOW XUMUU, XUMUU BBICOKO-
MOJIEKYJIIPHBIX COEIMHEHUN U
XUMUYECKOH TEXHOJIOTUH U
3aKOHOMEPHOCTH XUMUYECKUX
MIPOIIECCOB C y4acTUEM HEOpraHu-
YECKUX, a TAK)KE HU3KO- U BBICOKO-
MOJIEKYJIIPHBIX OpPTaHUYECKUX
BEILIECTB.

Baanersn:

- HaBBIKOM paboThI C yaeOHOH
Jlutepatypoil o HEOpraHUYECKOM,
OpPTraHUYEeCKOMN, aHATMTUYECKO,
(hm3UYEeCcKOii, KBAHTOBOH XUMUH,
XUMUU BBICOKOMOJIEKYJISIPHBIX
COE€IUHEHNN U XUMUYECKOU
TEXHOJIOTHH




TCOPCTUYCCKUX U

SKCIICPUMEHTAIIBHBIX

3a1a4.

4. OBBEM JINCHUIIMHBI 1 BUbI YYEBHOMN PABOTHI

Taoauna 4.1.
O0beM IMCHMIJIMHBI M BUABI Y4e0HO padoThl
Bup yueOHoit padoTbl Bcero 1
4acoB cemMecTp
OO6m1ast TpyA0€MKOCTh AUCITUTUIHHBI 216 216
AyIUTOpHBIE 3aHATHS 100 100
Jlexum 36 36
[TpakTiueckue 3aHATUS 64 64
CamocrosrenbHas pabora cryaentoB (CPC) 89 89
Kountposb 27 27

5. COAEP)KAHUE JUCIUIIJIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3JAEJIAM) C YKASAHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA

3AHATUUA

5.1. CTpyKTypa U cofepkaHue U CHUUILITUHBI

AKAJEMHUYECKHUX NJIN ACTPOHOMHNYECKHUX YACOB 1 BU/10B YYEBHbIX

Tadauna 5.1.

OO61mas Tpy10eMKOCTh JUCIMILTMHBI COCTABIISIET 6 3a4ETHBIX eAUHMUIL, 216 4YacoB

Buasl yaueGHOU pa-
dopma TeKyIIero
o OOTBI, BKJIIOYAs
NeNe K KOHTpOJIS YCIIEBAEMOCTH,
Paznen nucturmuHb o CaMOCT. paboTy
/T 3 dhopma mMpoOMEKyTOUHOTO
O Jlek | [Ipakr. [CamocToAT.
KOHTPOJISI U aTTeCTalluu
uuu | pabotel| pabora
1 Beenenune. OcHOBHEIE 1 4 5 9 TecT Ha XUM.
MOHSATHUS U 3aKOHBI XUMUH. HOMEHKJIATypy
2 Crtpoenue aToma 1 4 6 10 TecroBrle 3agaHus
3 XHUMHYECKas CBA3b 1 4 8 10 KonTtponsHas padora




Ne 1
[Tepuon. 3axon u [lepuog. 1 4 8 10 Komnoksuym Ne 1
cHcTEMA
CrpoeHue KOMIUICKCHBIX 1 4 8 10 TecToBbBIE 3aaHUS
COCIMHEHU
Hauana xumndeckoi 1 4 8 10 TecToBbBIE 3aaHUS
TEPMOIUHAMUKHU
Kunernka n Mexanusm 1 4
XUMHYECKON peaKinu g 10 Kontponbnas padota
Ne 2
PactBops1 1 4
8 10 TecToBbIE 3a1aHNs
DNEKTPOXUMHUECKHE 1 4
CBOICTBa PacCTBOPOB TecToBbIE 3a1aHNs
8 10 Konrponsnas padora Ne3
KonnokBuym Ne 2
Hroro: 36 64 89

5.2. Conepmalme JAUCHHUITIJIMHBI «TeopeTqucKaﬂ HEOpraunvdeCcKast XuMusi»

1. BBeaenue

XUMHS KaK CUCTEMa 3HAHMUM O BEIIECTBaX M MX MpeBpallleHUuAX. Teopus U SKCIEPUMEHT
B XuMuH. Pa3nuuHble ypoBHM xumuueckoi teopuu. MHpopmanumonnsle cuctembl. Cucrema
MPUOPHUTETOB B pa3BUTHHU XUMUU. OCHOBHBIC MPOOIEMBbI COBPEMEHHON HEOPTaHUYECKON XUMHUH.
Pycckast HOMeHKIaTypa HEOPraHUYECKUX COEAMHEHUN (KUCIOPOJ, OKHCEN, THAPOOKUCH, BOJA,
niesioyb, TMEPEKUCh BOAOPOJA, CEPHOKUCIBIM, XJOPUCTBIH W T.J.). MexayHapoaHas
HOMCHKIJIaTypa. XUMHSA U DKOJOTHS.

OcCHOBHbIE TIOHSITUSL M 3aKOHBl XUMHUHU. ATOMHas €IMHUIIA Macchl. ATOMHas |
MOJIEKYyJIsIpHast Maccbl. Moiib. MosbHast macca. BanenTHoCTh. CTeneHb OKHUCICHUS. DKBUBAJICHT.
MonbHass Macca skBuBajieHTa. OmpeneneHnuss XUMUYECKOT0 3KBUBAJIICHTA 3JIEMEHTA, KUCIOTHI,
TUAPOKCHUAA, Ccoiid, OKcuaa. OKUCIUTETHHO-BOCCTAHOBUTEIbHBIE OKBUBAJICHTHI. 3aKOH
CTEXHMOMETPUHU. 3aKOH YKBUBAJIICHTOB.

CriocoObI BhIpayKEHUS! KOHIIEHTPAI[H PacTBOPOB.

2. Crpoenne atoma. PazButue npejacrasjieHuii o ctpoeHun aroma. KBanroso-
MeXaHH4YecKasi Mo/ eJIb.

AtoM — Kak cioxHas cucrema. CinoxxHass CTpykTypa sjapa. IIpoToHBI M HEWTpOHBL
IIpOTOHHO-HENTPOHHAS TEOPUs CTPOEHUS sAIpa.

JIBoWicTBEHHAass pUpoja dJIEKTpoHa. Macca u 3apsij 3JIeKTpoHOB. BoJIHOBBIE CBOMCTBA
anekTpoHoB. CooTHomieHue HeorpeneneHHocTH [eitzenbepra. Ilonstue opOutanu. BoxHoBas




¢ynkuus u BoiaHOBoe ypaBHeHue llpemunrepa. PagmanbHast m opOMUTaNbHAs COCTaBISIOIINE
BOJTHOBOM (PYHKITUH.

KBanToBbie uncna. CTpyKTypa 3JIeKTpOHHBIX 00010ueK. KBaHTOBBIE yPOBHHU, KBAHTOBBIE
noAypoBHu, s-, p-, O-, f- aromuesie opOutamu. IlpaBuno KieukoBckoro. PeanbHble
PacCIION0KEHUS YPOBHEU U MOIYPOBHEN B aTOME.

OCHOBHbIE TPUHLHUIIBI PACHpPENENCHUsl 3JIEKTPOHOB B aTOME: IPHUHIMI HAaWMEHbIIEH
sHepruy, npuHuun Iaymu n npasuno I'ynna.

N300paxeHne 3JeKTPOHHOM CTPYKTYPhI aTOMa MPU MOMOIIIH 3IEKTPOHHBIX GOpMYI U
KBAHTOBBIX SYEEK. DHEPreTUUECKUE AUarpaMMbl MHOTO3JIEKTPOHHBIX aTOMOB.

3. XuMu4yeckas CBfi3b

[TonsTe xumuueckoi cBsizu. KpuBble M3MEHEHHs] SHEPruU MPU OOpa30BaHUU CBS3U.
IIpupona xumuueckon cBsa3u. KonnuecTBeHHbIE XapaKTepUCTUKU CBA3U. Tun cBsa3u. BaieHTHbIE
1 MEXMOJIEKYJISIPHBIE CBSI3H.

KoBasientnast cBa3p. JIBa MeTtoma OOBSICHEHUST KOBAICHTHOW CBsi3M. (OCHOBHBIE
noyio’keHus meronaa BaneHTHBIX cBszeil (BC). IlomspHocTh cBs3u. HemomsipHble u MOJsSpHBIE
MOJIEKYJIbI. JIMIOJIBHBIE MOMEHT M XapaKTEPUCTUKU CTENEHU IOJSIPHOCTH CBS3U. THIIBI
rudpuan3ail aTOMHBIX OpOHTaseli, HAmpaBIEHHOCTh XWMHUYECKOW CBS3H, TeOMeTpudecKas
KOHpHUTypanmus MOJEKyldl. ©- W 7n- cBsa3u. OnuHapHbIe, JBOWHBIE M TPOMHBIC CBS3H.
HenacpimaemMocTs CBSI3U. DHEPrus CBS3H.

OcHOBHBIE TIOJIOKEHHUSI METOJIa MOJEKYJsIpHbIX opoutaneir (MMO). Cas3biBaromiue,
Pa3pHIXJIAIOIIME M HECBS3BIBAIOIIME MOJICKYJSIPHbIE OpOUTaNM; G- U 7- MOJEKYJIspHbIE
opoutanmu. Cxembl MOJIEKYJSIPHBIX OpOHUTAJeH JBYXaTOMHBIX TOMOSCPHBIX, T€TEPOSICPHBIX U
MHOT'0aTOMHBIX MOJeKyIl. [lopsaok cBa3u. MaruuTHsle cBolcTBa MoJieKyd. CpaBHEHHE METOJ0B
BC u MMO.

WNonnas cBsa3b. Kputepuit oOpazoBaHMs HOHHON CBs3M. HeHachlaeMocTh CBSI3H.
Kpucrannnueckoe cocTosiHe HOHHBIX coeuHeHn. HeHanpaBineHHOCTh CBSI3U. DHEprus CBA3HU.

MexmMonekyisipHble CBA3U. BonopoaHas cBs3b.

4. Ilepuoauyecknii 3aK0H M MepuoanvYeckas cucrema 3jemenros JILH.
MemnpeieeBa

ITouckn  OCHOBBI  KJIACCU(PUKALMKM  XUMHUYECKHUX  DJIEMEHTOB  JO  OTKPBITHS
NEePUOANYECKOT0 3aKOHA.

Tpu srana pabotsl [I.11. MenzaeneeBa B 001aCTH CUCTEMAaTHKU XUMHUECKUX HJIEMEHTOB.
®opmynupoBKa NepuoanyYecKkoro 3akoHa. Co3gaHME NEPUOJNYECKOM CHCTEMbI 3JIEMEHTOB.
Jlornueckuie BBIBO/BI U3 IEPUOAUUECKOTO 3aKOHA U IEPUOJIUYECKON CUCTEMBI JIEMEHTOB.

CoBpeMenHast (opmMynupoBKa TMepuoandeckoro 3akoHa. CTpyKTypa COBPEMEHHOU
NEPUOANYECKON CHUCTEMBI 3JEMEHTOB. KOpOTKONEpHMOIHBIM M UIMHHONEPUOIHBIM BapHAHTHI
nepuoanueckor cucreMsl. [lepnon. I'pynma. [lenenuwe rpynmsl Ha noarpymnmnsl. Tunudeckue
DIIEMEHTBI, IIOJIHbIE AaHAJIOTH.

S-, p-, d-, f- anemenThl. BHYTpeHHsIs 1 BTOpHYHAS TIEPHOIUIHOCTb.

3aKOHOMEPHOCTH M3MEHEHHsI OCHOBHBIX XapaKTEPUCTUK aTOMOB MO MEPHOJaM U
rpynmnaMm. Paauycel aTOMOB M HMOHOB, DHEPrUsl MOHMU3ALMH, CPOJCTBO K JJIEKTPOHY,
AJIEKTPOOTPULIATEIIBHOCT: U3MEHEHUs J3THUX XApPaKTEPUCTUK I10 MEPUOJAM U TpYIIIaMm.
3aKOHOMEPHOCTH U3MEHEHUSI BAJICHTHOCTH, OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX CBOMCTB
2JIEMEHTOB U CBOMCTB OJHOTHUITHBIX COCTUHECHHH.

BasneHTHbIe 37€KTPOHBI 1 MHOTOOOpa3Ke BaJIEHTHBIX COCTOSIHUN aTOMOB S-, p-, d-,
f- anemeHTOB.

5. CTpoeHue KOMIUIEKCHBIX COeUHEeHU
Koopnunarmonnast teopuss BepHepa kak mepBasi yaayHas IMOMBITKA TEOPETHUYECKOTO
o0bsicHeHUsT  cTpoeHHs:  KomruiekcHbIX — coemuHeHuid  (KC).  OcHOBHBIE — TIOJIOKEHUS



KOOPJAMHAIIMOHHON TEOPUHU: LIEHTPAIbHBIA aTOM M JIUTaH[AbI, BHELIHSS M BHYTpEHHSS cdepa,
KOOPJAMHAIIMOHHOE YHUCIIO, IAPO KOMIUIEKCA, €ro 3apsil, [M1aBHas U 1000YHAas BAJICHTHOCTU

IIpupona xumuueckoit cBsizu B KC. Couetanue 31€KTpOCTaTUYECKOIO M KOBaJIEHTHOI'O
B3aUMOJICHCTBUS LIEHTPAJIbHOIO aTroMa (WIM HMOHA) C Jjura"jgamu. IloHsTHe O KHCIOTax M
OCHOBaHUsAX JIprouca.

Pone KC B npupoze (pepmeHThI, XJ10popuILI, reMOraio0MH, KOMIUIEKCHbIE COSMHEHUS
MHUKpO3JIEMEHTOB B IMTAaHUM PAacTeHM, jekapcTBa U sabl1). Mcnonb3oBanue KC B TexHomoruuy,
CEJIbCKOM XO34HCTBE U MEIUIMHE (pa3eieHue U OYUCTKA CMECe HEOPraHUYECKUX COCIUHEUH,
6opbba ¢ XJIOPO30M PACTEHMIA, MPOTUBOOITYXOJIEBOE JACHCTBIE KOMIUIEKCOB IUIATHHBI U APYTHX
anemeHToB). Jleryune KC u ux poib B HEOPraHWYECKOM CHHTE3€ (TOHKHME IIJIEHKH,

TETEPOCTPYKTYPHI).

6. Hayayia XuMH4ecKoii TepMOIMHAMUKH

XUMHUECKHE MpoIecchl Ha MHKPO - U MakKpoypoBHsX. Baxneimme npusHaku
XUMHUUYECKUX IpeBpauieHuil. [ToHsTHEe 0 XMMUYECKUX MpPEBpaIlEHUs B HEOOBIYHBIX YCIOBUSAX:
IUIa3MOXUMHUS, 3BYKO- U MEXaHOXUMHUS, KPUOXUMHUS, Ja3epHasi XUMHSL.

OCHOBHbBIE TOHSTHUSI XUMUYECKOW TEPMOJMHAMHUKU: CHUCTEMa, MapaMeTpbl COCTOSHUSA,
paborta, 3Heprus, Termiora.

BHyTpeHHsa 3Heprus, U €e U3MEHEHUE NPU XUMUYECKUX M (Pa30BbIX NPEBPALLICHUSX.
[lepBoe Hauano TEPMOAMHAMHUKH. OHTAIbIOUs OOpa30BaHUS XUMHUYECKUX COEAMHEHUI.
CranmaptHoe cocrosiaue. CraHpmapTHele OSHTaNbIMKM oOpa3oBaHus. TeruoBble 3(PQEKTHI
XUMHUYECKHX peakiuid. TepMOXUMHUECKHe pacyeTbl, OCHOBaHHbIE Ha 3akoHe ['ecca. Tepmoxu-
Mudeckue Lukibl. Temnoemkocts. TeMreparypHasi 3aBUCUMOCTb TEIJIOEMKOCTH M SHTAJIBIINU.
VYpasuenue Kupxroda. DHEprus XuMUUECKON CBSI3H.

Bropoii 3akoH TepMOJMHAMUKHU. DHTPOIUSA. 3aBUCUMOCTbh SHTPOINHUHU OT TEMIIEPaTYpBhI.
CranpapTHass SHTponMs. M3MmeHeHue »HTponuu IpH (a30BBIX IEepexoaax M XUMHUYECKHX
peakuusax. OnHepruss [ub60ca u osHeprus ['enbmronbua. Kputepuil camMonpousBOIBLHOTO
IIPOTEKaHUs MPOLECCOB. XUMUYECKUHN MOTEHIMAN, 3aBUCUMOCTh XMMHUYECKOIO MOTEHIHAIAa OT
KOHIEHTpAlluu, JaBJICHHUS pEareHTOB. YCJIOBHE XHWMHYECKOro paBHoOBecus. M3orepma
XUMHUYECKON peaKIuH.

KoHcTanTa XMMHMUYECKOTO paBHOBECHs KaK Mepa TIJIyOWHBI MpPOTEKaHUs HPOIECCOB.
Hcnonp30BaHne 3HAYEHWM CTaHJAPTHOM DSHTAJbIIMM M DSHTPONMH JUIsI pacyeTa KOHCTaHT
paBHOBECHS] XMMHUECKUX peakiuil. DakTopbl, BIUSIONINE Ha BEJIMYMHY KOHCTAHThHl pAaBHOBECHSL.
TepMonuHaMHUUYECKUI BBIBOJ 3aKOHA AeWCTBYyroHMX Macc. CIOBUI XMMHMUYECKOTO PaBHOBECHS.
ITpunnun Jle Hlarense.

7. KuHeTHKA M MEXaHU3M XUMHUYECKUX peaKIuid

CKOpoCTh XMMHMYECKOM pEaKIMH, €€ 3aBUCHUMOCTb OT IPUPOABI M KOHIEHTpALUH
peareHToB, TemrepaTypsl. [lopsiok u MojexkynspHocTh peakuuu. KoHcTaHTa ckopoctu, ee
3aBUCHUMOCTb OT TEMIIEpATyphbl. Y paBHEHUE AppeHuyca. DHEPIUs aKTHBALUM (IEHCTBUTENbHASA
u Kaxymascs). [lonsaTue o Teopuu aKkTUBHBIX COYJApEeHUN, aKTHBUPOBAHHOM KOMIUIEKCE B
TEOpPHH AOCOJIIOTHBIX CKOpOCTeH peakiuu. MeXaHu3M M KWHETHKa PEeaklUuid B TOMOTEHHBIX U
rereporeHHbix cuctemax. llemapie (H.H.CemenoB) wu konebGarenbusie (b.I1.bemoycos,
A.M.KabotuHckuii) peakiuu. ['oMOTeHHBI M TeTeporeHHbI Katanu3. Ayrokaranus. Kune-
THUYECKU BBIBOJI 3aKOHa JeHCTBYrOIMX Macc. DopManbHas KUHETHKA, KUHETHYECKHE
ypaBHEHUs JUIsl OMHOCTOpOHHUX peakuuil I u Il mopsaxa.

WNuruburopsl n uurudbupoanre. OCOOEHHOCTH KMHETUKH ra30(a3HbIX, KUAKOPa3HBIX U
TBepa0(a3HBIX peakuuii. MexaHn3Mbl peakiuii ¢ y4acTHEM OPTaHUYECKUX COCTUHEHUN.

Xumnueckoe paBHoBecHe. OOpaTumble M HEOOpaTHUMbIE XUMHUYECKHE PEAKIIHH.
CocrosiHEEe paBHOBECHUS U MIPUHIIUI MUKPOCKOITMYECKOH 00paTUMOCTH peakiuu. Kunernueckuit
Y TEPMOJMHAMUYECKUI MOAXOABI K ONMMCAHNIO XUMHUYECKOTO PAaBHOBECHS.



KoHcTaHTa XMMHUYECKOrO PAaBHOBECHS W pPa3NUYHbIE CHOCOOBI ee BbIpakeHus. CBs3b
KOHCTAHThl XMMHYECKOI'O pPABHOBECHsS CO CTaHJApTHBIM H3MeHeHHeM »sHepruu [ubOca.
CMmeleHre XuMUYeCKOro paBHOBeCHs ITpH U3MeHeHuu ycioBuil. [Ipunnun Jle HlaTense.

BnusiHue cpeabl Ha mpoTeKaHWe XUMHUYECKUX peakuuid. OcoOeHHOCTH ra3odasHblX,
KHUJIKO(DaA3HBIX, TBEpAOQa3HBIX peakiuii. Poib SHTaIBNMITHOTO M SHTPONMUKUHOTO (HAKTOPOB B
OIpECIICHUN HallPaBJICHMs IIpoLiecca.

8. PacTBOpHI

PactBopbl kuakue (BOOHBIE W HEBOJHBIC), TBepAble W Tra3zoo0pasHbie. CrocoObl
BBIPQXECHHUSI KOHLEHTPALMU pPacTBOPOB: MaccoBasi [I0Jid, MOJSIPHOCTb, HOPMAJIbHOCTb,
MOJIIJIBHOCTh, MOJIApHasl Aojsl. BiusHue Ha  pacTBOPUMOCTb  SHEPrUU  CTPYKTYpPHI
KPUCTAIZIMYECKOTO  BELIECTBA M  JHEPrHMH  cojibBaTanuu. PacTBOpbl  HaCBILIICHHBIE,
HEHACBIIICHHBIE W, KOHLEHTPUPOBAHHbIE U pa30aBICHHBbIC. 3aBUCUMOCTh PACTBOPHUMOCTU OT
Temreparypbl. PacTBopbl naeaabHbIie U peaibHbIC.

PactBop kak ¢asa mnepemeHHOTO coctaBa. [loHsATHe O (Ha30BBIX JgUArpaMMax,
KOMITOHEHTax, (azax, cremeHsx cBoOonabl. IlpaBuno ¢da3 ['mb6ca. da3oBbie aUArpaMmbl
OJIHOKOMIIOHEHTHBIX CHCTEM Ha MpPUMEpPE IuarpaMMmbl COCTOSHUU BOAbl. OCHOBHBIE THIIbI
¢$a30BbIX nUarpaMM JIBYXKOMIIOHEHTHBIX CHCTEM: CHUCTEMbl C HEOTPAHHMUYEHHOW PacTBOPUMO-
CThIO, 3BTEKTHYECKHE CUCTEMbI, CHCTEMBbI, BKJIIOYAIOIINE KOHIPYSHTHO U HHIOHIPYIHTHO
TUTaBSIIHUEC XUMHUECKUE COeTUHEHMS. TpHaHTyISIIUs CIOKHBIX CUCTEM.

[ToHsTHE O KOJIIOUIHBIX PACTBOpax.

Konnurarusable CBOMCTBa paCTBOPOB HE IEKTPOIUTOB U JIEKTPOIUTOB. JlaBlieHue napa
OuHapHBIX pacTBOpoB. 3akoHbl Payms. Kpuockomusi u 30yIIMOCKONUS Kak METObI
ompezeneHuss MOJSpHbIX Macc. OCMOC M OCMOTHYECKOE JaBlIEHHE B HEOPraHWYECKUX U
Ouonoruueckux cucremax. 3akoHsl Payng u Baut ['odda nns pacTBOpoB HE IEKTPOJIUTOB U
3NEeKTPOIUTOB. M30TOHMUECKHH KO UITMEHT.

[Ipouecc 3amep3anust BOABI U BOJHBIX pacTBOpoB. Kpuornapar u kpuoruapaTHasi TOUKa.
BeiBeTprBaHME KpUCTaIOTHAPATOB cosed. PacmiibiBaHne 00€3BOKEHHBIX COJIEH BO BIaXKHOU
atMocdepe.

Onexrponutnyeckass aucconuanus (C.Appenuyc). CunbHble M c1alOble 3JIEKTPOJIUTHL
Cremnenp U KOHCTaHTa Auccouuanuu. PakTophl, BIUAIOIIME HA CTENEHb 3JEKTPOIUTHUYECKOU
mucconanuu. Kaxymiascs cTeneHb IUCCOLMALMM CUJIBHBIX 3JEKTpoNauTOB. Jlucconuanms
c1a0bbIX JIEKTPOUTOB. 3aK0OH pa3BeneHust OCTBaIbaA.

Bona kak BaxueWmwmii pactBopurens. Koncranta mgucconuanuu  Boabl. MonHoe
npou3BeieHne Boibl. BogopoiHbIii mokaszaress.

I'mpponus u conbBonu3 coneil. KoHcranTa paBHOBecHs peakuuu ruapoiunsa. PakTopsl,
BIIUSIIOLIME HA PaBHOBECHE PEAKIINI THApOIIN3a.

[IponsBeneHne pacTBOPUMOCTH IIJIOXO PACTBOPUMBIX CHIIBHBIX 3JIEKTPOJIUTOB. Y CIOBHUS
OCXKIECHHS U PACTBOPEHUS OCAJKOB.

OcCHOBHBIE TOJOXEHUS NPOTOIUTHUECKON Teopun bpencrena-Jloypu. ConpskeHHbIE
KHUCTIOTHI M OCHOBaHUs. KOHCTaHTa MPOTONUTUYECKOTO pPaBHOBECHUS KaK XapaKTEPUCTHKA CHIIbI
KHCJIOTBI U OCHOBAHUS.

9. Dy1eKTpPOXHMHUYECKHE CBOIICTBA PACTBOPOB

ConpspKeHHBIE  OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE mapbl. [loHsATHE O ABOMHOM
ANEKTPUUYECKOM CJIO€. OJIEKTPOIbl, TajbBaHUYECKasl sUeiKa. OJEKTPOJHBIM MOTEHIHAIL
CrangapTHBIA 3JIEKTPOAHBIM TOTeHIMan. Psa Hanpspkenuid. OnpeneneHue HamnpaBiIeHUS
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX peakuuil. YpaBHeHue Hepucra. J[marpammser Jlatumepa.
[TonsiTHe 0 AMarpaMMax OKUCIUTEIBHBIX COCTOSIHUH (JIMarpaMMbl «BOJIbT-IKBUBAJICHT - CTEIIEHb



OKUCIIEHUS»). 3aBUCHUMOCTb JJICKTPOJHOrO TmoTeHHuana oT pH cpenpl. DnexTpomnus,
INEKTPOXUMHUYECKHE UCTOYHUKHU YHEPTUU, KOPPO3US KaK FIEKTPOXUMHUUYECKUN TPOIIECC.

6. ObPA3OBATEJIBHBIE TEXHOJIOI' MU

[Ipy M3y4eHHHM TEOpPETHUYECKOro Kypca Ha JEKUUAX IPEAyCMaTpUBAETCS 3aJI0KEHHE
MaTepuaia B BUjie npe3eHTauuu. OTAenbHbIe JEKIUH U3JIaraloTcs M0 MPOoOJIEMHOM TEXHOJIOTHH.

Ha nexuusix ucnonb3yroTcsl B KaUYECTBE IEMOHCTpPAllMOHHOrO MaTtepuana llepuonnueckas
cuctema snementoB Jl. . MenneneeBa u psii Apyrux COpaBOYHBIX TAOJHILI.

[Ipu n3ydyeHUU CBOMCTB OTIECIBHBIX XUMUYECKUX COCAMHEHUN U XMMHUYECKUX ITPOLIECCOB
IpelycCMaTPUBAETCS MOCTAHOBKA JIEKIIMOHHBIX IEMOHCTPAIIMOHHBIX OMBITOB.

Hekoropeie  pa3zzmensl  TEOPETHUYECKOIO  Kypca HM3Y4alOTCs C  HMCHOJIb30BAaHUEM
OTIepeKaroIIeld CaMOCTOSTENIbHON pabOThl: CTYACHTHI MOMYYalOT 33/laHds HA O3HAKOMIICHUE C
HOBBIM MaTEPUAJIOM JI0 €ro U3JI0KEHUS Ha JIEKLIUAX.

[lepen ouepenHoi JEKIWH, KaK MPaBHIO, MPAKTUKYIOTCS «IETYYKH» IO MaTepuairy
Opeaplayliel JeKUUU. OTO MO3BOJIAET ONPENCNIUTh CTENEHb YCBOEHHUS M3JI0KEHHOIO paHee
MmaTepuana. s Ooiee OCHOBAaTEIbHOW OLIEHKH YCBOSIEMOCTH TEOPETUYECKOTOo MaTepuaia
CTYyJICHTaMH HCIIOJB3YIOTCSI TECThl, a TakXKe TPATUIMOHHBIE THUCHMEHHBIE U YCTHBIE
KOHTPOJIbHBIE MEPONPUATHUS (KOJIJIOKBUYMBI, KOHTPOJIbHBIE Pa0OTHI).

6. MNEPEYEHb YYEBHO-METOAWYECKOI'O OBECIIEYHEHUA JJIsA
CAMOCTOSTEJBHOMN PABOTHI OBYUYAIOIIUXCS MO JUCIHUILINHE

HCKLII/IOHHLIG 3aHATHUS TPOBOAATCA 1 pa3 HEACIIO B o0beMe 2 JacoB U 4 4acoB MMPAKTHUYCCKUX
3aHATHA B IepBOM CCMECTpC. Ilocne oxoHuaHMs HU3YUCHUA Ka)KZ[Oﬁ TEMbI CTYACHTBI IPOXOIAT

TECTUPOBAHUC, CO6€C€I{OB3HI/IG, BBITIOJIHAKOT KOHTPOJIbHBIC pa6OTI>I.
7.1. IlepedeHb-y4eOHO-METOANYECKOTO OOECTIEUeHHUs A1l 00YHAIOLIUXCS 110 AUCHUITUHE:

1. AxwmetoB H. C. O6mias u HeopraHu4ecKass XuMus: YICOHUK ISl By30B/—
M.: Beicm. mk., 2012. — 743 c.
2. I'munka H.JL. O6mas xumus. — M.:Uurterpan-Ilpecc, 2010. — 727 c.

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

7.2. Yxazanus 11 00y4aromuxcs 0 OCBOCHUIO TUCIUTUTHHBI
Taomauna 7.1.

Coaeprxanue caMOCTOATEJBHOM PadoThI 00y4YarOIMXCS



HOMep TeMbl/SOHPOCbl, BbIHOCUMDbBLE HA CAMOCMOAMENIbHOE U3Y-

yeHue
pazoern

Kon-60
yacoe

Dopmbl pabomul

Beenenre. OCHOBHBIE HOHATUA U 3aKOHBI XMUMUU.

cobecenoBaHue,
TECTOBBIN
KOHTPOJTb

Ctpoenue aToma

10

cobecenoBaHue,
TECTOBBIN

XuMmudeckas CBI3b

10

CobecenoBanue,
TECTOBBLIA KOH-
TPOJIb

[lepnonnueckuin 3aKOH M IIepuoAuvYecKas

xumuueckux asementoB J[.M.MeHnieneeBa

cucreMa

10

CobecenmoBanmue,
TECTOBLIA KOH-
TPOJIb

3. CTpOGHI/Ie KOMIIJICKCHBIX COG,Z[I/IHCHI/Iﬁ

10

cobecenoBaHue,
TECTOBEIM KOH-
TPOJIb

Havana xuMu4ecko TepMOIMHAMUKH

10

cobecenoBaHue,
TECTOBBIN
KOHTPOJTb

KuHeTnka 1 MEXaHU3M XUMUYECKOW peaKkuu

10

cobecenoBaHue,
TECTOBBIN
KOHTPOJITh

PactBOpBI

10

cobecenoBaHue,
TECTOBBIN
KOHTPOJIb

9J'IeKTpOXI/IMI/I‘-ICCKI/Ie CBOMCTBa pPacTBOPOB

10

coOeceloBaHueE,
TECTOBLIU
KOHTPOJTb

8. OHEHOYHBIE CPEACTBA JUIA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTHU "
MPOMEXXYTOYHOM ATTECTALIUA

Bonpocwt 01s codecedosanusn

Tema: «OcHOBHbIE€ NOHATHS U 3aKOHbI XUMHH. DKBHUBAJIEHT)

1. O6wem pe3suHoBOI Kamepsl aBTOMOOMIIbHOM IMHBI paBeH 0,025 M>, IaBIICHHE B
. 5
Helt 5,0665 10° ITa. Onpenenute Maccy BO3/1yXa, HaXOASIIErocs B KaMepe Mpu

20°C.

2. PaccuuTaiiTe MOJEKYISIPHYIO Maccy rasa, eciu 7-10 xr ero pu 20°C n
0,253-10° Ia 3armmatoT o6bem 22,18-10° v,

3. PaccuuTaiite cpeiHIOI0 MOJIEKYISIPHYIO MAacCy U MJIOTHOCTD 10 TUOKCUIY
yriaepojaa cMecu ra3oB, conepikaiieit mo ooremy 38% docrena COCl, u 62 %

xjopa Cls.




4. Ompenenure Maccy 107 m® rasosoit cmecH, conepskaieit (mo ooremy) 50%
Bozopoaa u 50% auokcuaa yriepoaa (H.y.).

5. T'a3 (n.y.) 3anmmaer o6bem 1 M°. TTpu Kakoii TeMmepaType 0GbeM ra3a yTpouTCs,
€CJIM JJaBJICHUE ra3a HE MEHseTCs?

6. Ilpu KakoM JaBICHHH Macca xiopa oobemom 3107 M° cocrasur 2,5-107 kr, ecu
t=23°C?

7. Kakyro maccy CaCO3 Hazio B3sITh, YTOOBI TTOJIYYHTh MPHU €TI0 MPOKATUBAHUN
JTMOKCH]T yTIIepoia, 3aHUMAOIIHN 00beM 25+ 10 M® npu 15°C u naBieHun
104000 ITa?

8. Boruncnute 06bpem 0,100 kr razoBoii cmecu coctaBa 3CO+2CO; mpu 50°C u
nmasiennu 98600 Ila.

9. U3510°kr xyiopara kamusi KC1O3 6buto monygeno 0,7 10° M KHCIIOPO/Ia,
uzMmepenHoro npu 20°C u gasnenuu 111900 ITa. Onpenenute MaccoByro 10110
npuMecel B XJIopare Kajusl.

10. ITpu 0°C B cocyne o0beMOM 14103 M3 COJICPIKUTCS 0,8~10'3 Kr Bojopoaa u 6,30
107 kr a3ora. OnpeenuTe NapUUaIbHOE JABICHHE a30Ta U 00LIee 1aBICHHE
CMECH.

Tema: «OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COeTMHEHM D)

1. Kakue OGuHapHbIe COEIMHEHUS HA3bIBAIOT OKCHIaMU? YKaXUTE BOZMOXKHbBIE CIIOCOOBI UX
MOJTyYEHUSI.

2. Ha ueMm ocHOBaHa Ki1accu(HKaIMs OKCHIOB Ha: a) HECOJIe00pa3yIolue 1 coneodpa-
3yrolue; 0) KUCIOTHBIE, OCHOBHBIE U MIPOSBISIONINE KUCIOTHO-OCHOBHYIO
IBOMCTBEHHOCTH? Kakue peakiny xapakTepHbI ISl OKCUOB KaXKIOW U3 3TUX TPyI?

3. TlpuBenute mpuMepsl OKCUIOB, KOTOPBIC TP B3aUMOJICHCTBUH C BOJIOW 00pa3yroT /1B
kucnothl. Kak B3aumozpeiictBytot ¢ pactBopoMm Ca(OH); okcuabt N2Os, NoO3 1 NO,?

4. B 4em mposBisieTcs KUCIOTHAS MTPUPOA TEX OKCHUIIOB, KOTOPHIE ¢ BOJOK HETIOCPEICT-
BEHHO HE B3aUMOJICUCTBYIOT?

5. HazoBuTe 0CHOBHBIE OKCHJIBI, HETIOCPEICTBEHHO B3aUMO/ICHCTBYIOIIKE C Bo10i. Ha-
MUIIATE YPAaBHEHUS! COOTBETCTBYIOIIUX PEAKIIUH.

6. Kakue mo xapaktepy OKCHJIbI 00pa3yIOT HEMETAJUIbl M METAJIbI B PA3HBIX CTEMEHSX
okucnenus? [lokaxure 3To Ha npumepe okcuaoB xpoma CrO, Cr03, CrOs.

7. Y KaKoro u3 JIByX OKCHJIOB OCHOBHBIE CBOICTBA BbIpakeHbI cruibHee: FeO nmm Fe,Os;
SnO umm SNOy; ZnO ummu CdO; SnO umm PO; BbO niu CaO; As,O3 mim Bip,O3?

8. B kakux ciyJasx JBa OKCHJIa MOTYT B3aHMMOJCHCTBOBATH JAPYT C JIPYTOM M KaKHe CO-
€IMHEHUS TIPU ITOM 00pa3yroTcs?

9. Kakwue okcuIbI M Ha KAKOM OCHOBAaHUH MOTYT OBITH OTHECEHBI TAK)KE U K KIIaccy CoJiei?
[TpuBenuTe COOTBETCTBYIOIINUE TPUMEPHI.

10. ®opmynamu KakuxX coyieid MOKeT ObITh (POPMATBHO BBIPAKEH COCTAB TAKMX MUHEPAJIOB,
KaK IIMUHENN, TayCMaHuT, MarHeTuT? K KakoMy Kiiaccy cieayeT OTHECTH 3TH
COETMHEHUS?

Tema: «Ctpoenne atoma. [lepuoanyeckuii 3aKoH U NePUOANYECKAS CHCTEMAa XUMHYECKHX

yemMenToB /[.1. MeHaeneeBay



1. Yro Ha3BIBAIOT MPUHIIMIIOM HEOTIPEICIECHHOCTH M COOTHOIICHUEM HEOIPEACICHHOCTH?

2. IlpuMeHHUMO JIM IOHSTHE TPACKTOPHH JBUKECHHS K MUKpodacTuiiam? Yem 310 omnpeje-
JIICTCA M KaKO€ MOHATHE ero 3aMeHSICT?

3. HeompeneneHHOCTh B CKOPOCTH JIEKTPOHA PaBHA 10® cm/c. Haitzure COOTBETCTBYIOIIYIO
HEONPEIETICHHOCTh B MOJIOKEHUU AJICKTPOHA.

4. Yto Ha3wIBaIOT SHEpTrUeH noHu3anuu? Kakas BemuymHa UMEET C HeM 0JJMHAaKOBOEC YH-
cjoBoe 3HaueHue? B Kakux eMHUIIaX OHU U3MEPSAIOTCA?

5. Uemy paBHO YHCJIO BCEX BO3MOXHBIX HOHU3AIMOHHBIX IMOTEHIIMAIOB JIJI JAHHOTO aToMa
Y 4TO SIBJIACTCS MPUYMHOMN YBEJIMUEHUS UX 3HaUeHUH B paay: 11<1,<l3...?

6. Kak 3aBUCHUT BeIMYMHA HOHU3AIMOHHOTO TOTCHIIMAIA OT 3HAUCHUS JJIs DJIIEKTPOHA
TJIABHOTO KBAHTOBOTO YMCJIA U Y€M 3Ta 3aBUCUMOCTH 00yCIIOBICHA?

7. UYto Ha3BIBAIOT CPOJCTBOM aTOMa K JIEKTPOHY? J{J1sl KaKuX 3JIEMEHTOB ATa BEJIMUYUHA
MMeeT HanOoJIbIlIee MOJIOKUTEIHHOE 3HAUCHHE U [Tl KAKUX OTPHIIATeIbHOE 3HaUYeHHE?
Kakmue skcriepuMeHTallbHbIE JaHHBIE YKA3bIBAIOT HA HEBO3MOKHOCTH CYIIECTBOBAHMUS
MHOTO3apSITHBIX TPOCTHIX HOHOB?

8. Kakoii BEIBOJ MOXKHO CII€JIaTh O CBOMCTBAX dJIEMEHTA 110 3HAYEHHUIO 11 HETO HOHU-
3allMOHHOTO MOTEHIIMAaa U CPOACTBA K DIEKTPOHY?

9. Yro Ha3BIBAIOT a0COIIOTHOW U OTHOCHTEIBLHOM AJIEKTPOOTPHUIATeIbHOCTRI0? Kak 1o
3HAYCHUIO ATOM BEIIMUYMHBI MOXKHO, CYJUTh O HAMPABICHUN CMEIIEHUS dJICKTPOHHOM
IUIOTHOCTHU IIPU 00pa30BaHUU CBSI3EN?

10. YTo HaA3BIBAIOT CTETICHBIO OKKMCIICHUS 3JIEMEHTA M YeMY paBHA UX 00IIas CymMMma B
MOJIEKYJIE U HOHE?

Tema: «XumMuueckasi CBA3b»

1. Moser nu JyiuHa CBSI3U OBITH PABHOW CYMME PaJINyCOB JBYX aTOMOB, KOTOpBIE €€ 00-
pasyrot? Ilokaxute u 00BsicHUTE HA TprUMepe MoJieKynbl Hy, 3Hast, uto r/H/=0,0531Mm, a
d/H- H/=0,074uMm.

2. Berauciure sHepruto 6 -csizu C-C, ecm crangapTHas Termwiora oopazosanus C-H u3
ra3zo00pa3HbIX yriepoja v Bojoposa paBHa -2815 kJ[>x/mMonb, a sneprus o-csizu C-H
paBHa - 411,3 x/[x/morb.

3. Omneprus qucconmanuu HJ pasua 298,4 xJ[>/Monbs. MoxHO i pa3noxuth HI Ha aie-
MEHTBI IPHU 00Jy4YeHUH YIbTPa(HUOIETOBBIM CBETOM A = 2: 1070 M2 Kakyto sHepruro
HaJI0 3aTPaTUTh, YTOOBI PA3NIOKUTH 5- 10°r HI?

4. TloueMy MakcHUMallbHasl KOBaJEHTHOCTh ocopa MOKET ObITh PABHOM MSATH, a y a30Ta
TaKO€ COCTOSIHUE OTCYTCTBYET?

5. B pamxax teopun BC 00bsIcHUTE, TOUEMY y OOJIBIIMHCTBA P-2JIEMEHTOB C IEPEMEHHOMN
BAJICHTHOCTBIO €€ 3HAUCHHS Pa3InyaroTcs Ha 27

6. Jlis Kakux DJIEMEHTOB, UMEIOIUX JIEKTPOHHBIC KOH(UTYpAIIMK BHEITHETO CIIOS aToMa
3s? p2 , 4s° p4 , 5s? p5 , 6s* p5 XapakTepHBI IepeMeHHas YETHAS U TIepeMeHHast HeUETHAs
BAJICHTHOCTB?
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Tema:

Ha ocHoBaHUYM pa3HOCTH JIEKTPOOTPHUIIATEIILHOCTH aTOMOB 3JIEMEHTOB YKAXHUTE, KaK
W3MEHSETCS CTENeHb HOHHOCTH cBsA3u B coeaudennsx HF, HCI, HBr, HJ?

Paccunraiite a3 pexTHBHBIE 3apsIbl ATOMOB BOAOPOAA U XJI0pa, 00pa3yoIIUX KOBa-
-30

JICHTHYIO TOJIAPHYIO CBSI3b, €CIH 3y MoJieKyinbl HC1 pasen 3,4-10™" KM, a jiuHa

cBsa3u H- C1 paBHa 1,2710%% m.

Kak  MOXHO OOBSCHHUTH, YTO aMMHAK U TPU(TOPH a30Ta, HMEIOIINE ONHAKOBYIO IH-
paMuIanbHyo (GOpMy U COAEpIKAIME aTOMBI JJIEMEHTOB C IPUMEPHO OMHAKOBBIM
pa3InYreM B 3JIEKTPOOTPULATEIBHOCTH, CYIIECTBEHHO PAa3IMYaOTCs 110 BEJIMYHHE
qunonsHeX MoMentoB: L (NH3) = 0,49 « 10 Kim, u(NF3)=0,07-10"%° Kot m?

Kaxk cornmacoBaTps Manyo noJsspHOCTh CBsi3M B MoJiekyie CO (i = 3,33 10! Kim) co
3HaunTenbHbIM paziauureMm B 30 C u O D0(C)=2,5; 30(0) = 3.,5.

Honnas ceaso.

Temneparypa miasienus CaC1,=780°C, CdCl,=560°Q pamuyc Ca pasen 0,104 uwm,
Cd—0,09 uM. OOBACHHUTH pa3IUYNe TEMIIEPATYP ILIABICHUSL.

ITpu nepexozne ot CsF k CsJ remmnieparypa miaBlieHUs KPUCTAIJIOB YMEHbBIIIACTCSI.
OO0BbsicCHUTH HAOIIOIAEMBI XOJT H3MEHEHHS TEMIIePaTypPhl TIaBICHUS.

OO0BaCcHUTH HEYCTOMUMBOCTH TuapokcuoB Menu (1) u cepedpa (I).

OOBSCHUTH C TIO3UIIHIA MTPEICTABICHHUHA O TOJISPHU3ANMHA HOHOB MEHBITYI0 YCTOWIHUBOCTh
AuCl; B cpaBuenuu ¢ AuCl.

K>CO3 mnasutcs nmpu 890°C 6e3 pasznoxkenus, Ag,CO3 pasnaraercs yxe mpu 220°C.
OOBSICHUTH yKa3aHHOE pa3Inyue.

BaCl; B BogHBIX pacTBOpax aucconuupyet moiaHocteio, a HGCl, moutu He mucco-
nuupyet. OOBSICHUTE 3TO pa3ivyuue B CBOMCTBAX COJIEH.

UTto Ha3bIBAIOT TONOJHUTENBHBIM NMOJSIPU3ALUOHHBIM 3P dekToM? OOBICHUTH, KaK €ro
HaJIMYUE B COSTUHEHUIX ng+ nemaet okcux HQO menee yeroitunBeiM, geM okcua ZnO,
HECMOTps Ha OOJIBLINI paAnyC HOHA PTYTH.

Kakoe coennnenne Tepmudecku 6oee ycroitunso: a) PbCO3; u CaCOs, 6) HYCl, n
PbCly, B) FeCl3 u NiCls, r) Zn(OH), u Ca(OH),, 1) MgCO3 u SrCOs.

«3HepreTmca H HANIPABJICHHOCTb XUMHUYECCKHUX ITPOLIECCOB>

Kakoii 3aKoH sBJIsIeTCs OCHOBHBIM 3aKOHOM TepMoxumun? Jlaite ero (opMyIHpOBKY.
[lepeuncnure cneacTBus, BhITEKaromue U3 3akoHa ['ecca. [l Kakux onpesiereHnii OHU
UCTIONB3YIOTCS B TEPMOXUMHUYECKHX pacueTax?

Kaxkoii ¢pyHKIMEeH COCTOSIHNS XapaKTepu3yeTcsl TeHACHINS CHCTEMBI K JOCTHKECHHIO TaK
Ha3bIBAEMOTO BEPOSITHOT'O COCTOSIHUS, KOTOPOMY COOTBETCTBYET MaKCHMaJIbHAS
0eCropAJ0YHOCTh pacTpeeNICHNs YacTUI?

Kak n3MeHseTcst SJHTPOIHUS CUCTEMBI C MOBBIIIEHUEM TeMIEPaTyphl, B PEaKIHsIX CHHTE3a
Y Pa3JIoKEHUs BEUIECTB?
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Tema:

Kak Brusier Ha SHTPONHIO CUCTEMBI 00pa30BaHKE Ta3000pa3HBIX MPOTYKTOB?
Kakumu oqHOBpeMeHHO NeHCTBYIOMIUMEI (aKTOpaMU OTPECIIIeTCsl HApaBIeHHOCTh
XUMHUYECKOT0 Ipoiiecca?

Yro HasbIBaroT sHepruei ['m60ca? Kakum oOpa3zom uzMeHeHue 310 BeanuuHbl (AG)
YKa3bIBAET Ha TEPMOJUHAMHYECKYIO BOZMOKHOCTh HJIM HEBO3MOKHOCTh
CaMOIPOM3BOJILHOTO TIpoTeKaHus nporecca? Kakoe 3nauenne AG onpenenser
PaBHOBECHOE COCTOSTHUE CUCTEMBI?

[Tpu xakom cootHomennn AH u TAS: a) cuctema HaX0IUTCA B paBHOBECHH, 0) XH-
MHUYECKUH MPOIIECC HAMIPABJICH B CTOPOHY IK30TEPMHUECKON WII YHOTEPMUIECCKON
peakuuu?

DOHTaNBIUIHBIM WA YHTPOIIMHUHBIM (aKTOPOM OIPEIEISICTCS HATPABICHNE XUMHUECKUX
peakuuii Ipu OYCeHb HU3KKX TeMIlepaTypax?

B03MOXHO T caMOTIPOM3BOJIBHOE TIPOTEKAHUE MPSMOU PEAKIIUH, €CITU TPHU TIOJI0KH -
TenbHOM 3HadeHuu AS: a) AH>0, 6) |JAH|>|TAS|?

«CKOpOCTb XUMHYECCKHUX peaKHHﬁ. XuMHYecKoe PaBHOBECHUEC»

Peaxnus unet no ypaBaenuro 4NH; +50,=4NO+6H,0. Kak n3mMeHuTCs cCkopocTh pe-
aKIIMHY, €CJIM YBEJIMYUTD JaBJieHNE B 2 pa3a’?

Peaknus mexny BemectBamMu A u B Beipakaetcs ypasHennem 2A+B=2C. HauanbHas
KOHIIEHTpalus BemecTea A papaa 0,3 moib/m, a BemectBa B — 0,5 monb/i1. Koncranra
CKOPOCTH peakiuy pasra 0,8 1°/Monb’MuH ", PaccunTaiiTe Ha9aIbHYIO CKOPOCTH TPSIMON
PEaKIMH U CKOPOCTH 110 HCTEUEHUH HEKOTOPOTO BPEMEHH, KOT/1a KOHIICHTPAIUS
BeniectBa A ymensiuaercs Ha 0,1 Moub.

Paznoxenne No,O Ha MOBEpXHOCTH 30JI0Ta IPU BBHICOKUX TEMIIEpaTypax MpOTEKaeT Mo
ypaBaeHut0: 2N,0=2N,+0, KoHcTaHTa CKOPOCTH TaHHOM peaknuy paBHA 5- 10
a/monsmuH npu 1173 K. Hauansnas koHuenTpamus N2O 3,2 mons/n. Onpenenure
CKOPOCTb pEaKLUH MPH 3aJaHHOH TeMIepaType B HauyalbHbIii MOMEHT U B TOT MOMEHT,
korna paznoxures 25 % NO.

Peaxuus unet no ypaBHeHHto 2NO+0,=2NO,. HauanbHble KOHIIEHTpALUU pearu-
pyronux BemectB 0buH (M0Jb/11): C(NO)=0,8; C(02) =0,6. Kak u3MeHHUTCS CKOPOCTh
pEaKIMHU, eCIIM KOHIIEHTPALUIO KUCIOpoia YBETUYUTH 10 0,9 MOJIb/J, a KOHLIEHTPALHIO
oKkcuIa a3ora 1o 1,2 Moan/n?

Paccuuraiite KOHCTAHTY CKOPOCTHU pCAKIHNU MIEPBOTO MOPAAKA, YIUTbBIBAA, UTO 3a 25 MuH
pCaKknus NpoxXoJuT Ha 25 %, T. €. IpopcarupoBajia 4€TBCPTAd 4aCThb BCIICCTB.

KoHcTanTa ckOopocTH peakiyy epBoro nopsiika paBHa 2,510 ¢*. Kakoe KoiTHIecTBO
ocTaHeTcsl HenpopearnposBaBuM uepe3 10 u nocie Havana peakuuun? HavanbHas
KOHIIEHTpaLus paBHa 1 MOJb/1I.

CKOJIBKO BpeMeHH He0OX0AUMO JUTS TPOXokIeHH Ha 60 % peakuuu BTOPOro Mopsiika,
€CJIM IIpU TOM ke TemnepaType 3a 20 MuH peakuus npotekaeT Ha 30%? HavanbHble
KOHIICHTPALUU UCXOAHBIX BEIIECTB OAMHAKOBBI M PABHBI 2 MOJIB/II.
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Tema:

ITpu 393 K peaknus 3akaHunBaercs 3a 18 MuH. Uepe3 CKOJIbKO BpEMEHU ATa PeaKius

3akoHunTcs pu 453 K, ecnu TemnepatypHbiid K03 PUIMEHT CKOPOCTH peaKui paBeH
3?

Omnpexenure TemMrepaTypHbid K0O3()OUIIMEHT CKOPOCTH PEaKIiuy, €CIIU P MOHIKEHUU
TEeMIEpaTypsbl, Ha 45° peakuus 3aMeuIniIach B 25 pas.

KoncTtanTbl ckopocTu peakiuu neporo nopsaka npu 288 u 325 K cooTBETCTBEHHO
paBHBI 2- 10?1 0,38 ¢*. KakoBpl TEMIIEePaTypHbIA KOAPPHUIMEHT CKOPOCTH ATON peaKIiuu
Y KOHCTaHTa CKOPOCTH 3TOH peakiuu npu temneparype 303 K?

Tema: «PacTBopbl. Teopusi 3J1eKTPOJTUTHYECKOM M CCOLUALUM

Kakwue BemecTBa Ha3bIBAIOT JIEKTpOIUTaMU? YeM OTIMYAIOTCS UX BOAHBIE PACTBOPHI OT
pacTBOPOB HERIEKTPOITUTOB?

Yro Ha3bIBAIOT U30TOHMYECKUM K03 durmenTom i? KakoB ero ¢pusnueckuii CMbICI U
METO/IbI IKCIIEPUMEHTAIBHOr0 onpeaeneHus? OT kKakux (pakTopoB 3aBUCAT 3HAUCHUS 17?
Kakue Benn4MHbI SIBISAIOTCS KOJIMUECTBEHHOM XapaKTEepUCTUKOM MpoLecca 3J1eKTpoJIu-
TH4eckoil qucconuanuu? Jlaiite ux onpenenenus. Kakyro U3 HUX ¥ moueMy Ha3bIBalOT
MOCTOSIHHOW BEJIMYUHOM?

Ha xaxue rpymnmbl yCIIOBHO AETIST JIEKTPOIMTHI 110 BETMYMNHE CTENCHN UX JUCCOIUALINU?
IIpuBenuTe npuMeEpPHI IPEACTABUTENIECH dTUX TPYIIIL.

Beimager v ocaok npu ciaMBaHUK HackimeHHbIX pacTBopoB: SrCl, u CaSOy; CaCl, u
SrS04?

B kakoii mocienoBaTenbHOCTH JIOJKHBI BBINAIaTh OCAIKU, €CIM K pacTBOpam, co-
JepIKaIuM HOHBL: 1) Ca2+, Baz+, Sr**u 2) CI', I', Br, mocTteneHHO MpuOaBiIsTh: K
nepomy pactBop Na;SOa, a ko Bropomy pactBop AgNO3?

Kakas u3 aByx coneil 6osbiie pacTBoprMa U Bo ckoiibKo pa3: CaSO,4 unu BaSO,4, BaCO3
unu SrCOs, Pbl, umu PbCl,?

Kakwue u3 coseii He moABepraroTCsi THAPOIHU3Y, H €CIIU TOJABEPratoTCs, TO 0 KAKOMY
tuny: K;SOy4, NaySe, BaS, RobNOj3, ZnCh, K,SO03, KCIO3, HCOOK, NaC10O4, KBrO?
Jnst kakoit conmu pH pactBopa Oyzaer umers 6onbniee 3HaueHne: NaNO3 i NaNOo,
CH3COOK i CH3COONH,, KCIO i KCIO3?

JlaiiTe CpaBHUTENbHYIO XapaKTEPUCTUKY CYIb(HaTOB, CYIb(YUTOB U CYIbPHIOB IIIe-
JIOYHBIX METAJUIOB 110 X CIIOCOOHOCTHU K TUPOIIU3Y.

«OKHCINTEILHO-BOCCTAHOBHUTEIbHbIE PC€AKIUHA U IJICKTPOXHUMHUYECCKHUE MTPOUECCHD>

[Tokaxute yCIIOBHOCTb TEPMUHOB «IIPUHUMAET» U «OTHAET» JIEKTPOHBI IIPU ONpeIe-
JeHUH QYHKIUNA OKUCIUTENS U BoccTaHOBUTENs. [loueMy Takasi yCJIOBHOCTh BO3MOKHA?

UTo Ha3BIBAIOT CONPSIKEHHON OKHUCIUTEIbHO-BOCCTAHOBUTEIBHON AP0l M CKOJIBKO MX
JIOJKHO y4aCTBOBATh B OKHCIIMTEIIBHO-BOCCTAHOBUTEIBHON peakiuu? Yemy
COOTBETCTBYET KaxKJ1as U3 HUX?

UTO Ha3BIBAIOT OKUCIUTEIHHO-BOCCTAHOBUTEIBLHBIMU KOdhpurmenTamu? Kakue MmeToap!
CYIIECTBYIOT JJis1 UX onpeaeseHusi? [lokaxuTe CynHOCTb KaKI0TO U OOBSICHUTE, B
KaKWX CIIy4asX U Mo4YeMy OJMH U3 HUX MPEANOYTHTEIbHEE IPYroro.



10.

11.

12.

13.

14.

15.

16.

MEHSIFOTCSI WIIA OCTAIOTCS TOCTOSTHHBIMHE 3apsiJl M aTOMHBI COCTaB HOHOB, YYaCTBYIOIITHX
B OKHUCIIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKHI/IﬂX? Bo3MoxkHO MMpeBpalICHUC ITPOCTOI0
MOHA B OKCOAHUOH WJIK 00paTHBIN mporecc?

Ecmn KHCJIOTAa, B34ATas1 B I/I36BITK€, Y4aCTBYCT B pCaKIIMU KaK OKUCIIMTCIJIb UJIM BOCCTA-
HOBUTEIb, TO COBMAJIAET JIU JIIsl Hee KOd(DPHUIIMESHT B MOJIEKYJIIPHOM YPaBHCHUU
PEaKIMU C OKUCIUTEIbHO-BOCCTAaHOBUTENIbHBIM? Pazbepute 3TH ciiydan Ha mpUMepax
B3aMMOJICHCTBYS: MU C pa30aBIECHHON a30THOW KHUCIIOTOM, COJITHON KUCIIOTHI C
JUXPOMAaTOM Kajusl.

OOBsICHUTE TPUYHUHY PE3KOTO PA3IUYHSI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX CBOMCTB
nByx Metaiuios 1 rpynmsl [IC, Haxondmmxcs B 5-M nepuoje.

Ilokaxxute BIUSHHC CpCabl HA MPOTECKAHNUEC OKUCIIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ
Ha OpUMEPE NU3MCHCHUA OKHCIIMTEILHON €MKOCTH [epmMaHraHar - MoHa.

Kakumu KuciioTaMu MOXKHO TIOJIb30BATHCS JJIsI CO3AaHUS CPEIBI PH TIPOBEACHUH
Red-Ox peaknuii? [Touemy ¢ 3TOM 1E/IbIO IPUMEHSIIOT OOBIYHO Pa30aBICHHYIO CEPHYIO
KHUCIIOTY?

CriocoOCTByeT U KHCIasi Cpeia: a) OKUCICHUIO KATHOHOB 10 OKCOAHHOHOB; 0) OKHUC-
JUTEIHHOMY JCHCTBUIO OKCOAHHOHOB?

KaKI/Ie OKHUCIUTCIBbHO-BOCCTAHOBUTCIIBHBIC CUCTEMBI HA3BIBAKOT reTepo- U TOMOI'CH-
HI)IMI/I? LITO ABIISICTCA HpI/I‘-II/IHOf/'I BO3HHUKHOBCHHA CKa4Ka ITOTCHI[MAJIa B CUCTEMAX
niepBoro tumna? Y 1aeTcs JIM AKCIIEPUMEHTAIBHO ONPEICITUTh €r0 a0COMIOTHOE 3HAUCHUE,
OTHOCHTEJIbHOE 3HaueHue?

Anexmponu3s. Koppozusa memannos.

W3 xakux mpoiieccoB craraercs oOIiasi peakius dIeKTPOXUMHUYECKOTO Pa3oKeHUs
Berecrsa’?

UeM oTnmyaeTcs 3JIEKTPOIN3 BOJHBIX PACTBOPOB IEKTPOIUTOB OT DJIEKTPOJIA3A UX
pacmuiaBoB? Kakue HOHBI M MOJIEKYJIbI, HAXOJSAIIMECS B BOAHBIX PaCTBOpaxX COJIEH MOTYT
BOCCTAaHAaBJIMBATLCA HA KaTOAC U OKUCIIATHECA Ha aHO)Ie? Hamwmmmure YpaBHCHUA
COOTBETCTBYIOIINX PEAKIIHI.

HpI/I KaKnX yCJIIOBUAX M U3 KaKHUX COJ'IeI\/II, BO3MOXHO, ITOJYYUTH C TOMOMIIBIO 3JICKTPOJIN3a
OIHOBPEMCHHO HICJI0Yb U KI/ICJ'IOT}’?

Haiite popmynupoBky 3akoHOB Dapajest 1 uX MaTeMaTHYECKue BhIpaxkeHus. Yo Ha-
3p1BatoT yncioMm Papanes F? Uemy paBHa 3Ta BeJIMUMHA B KyJIOHaX U ammep-dyacax?

I[Tpu snexrpomuze pactBopoB AGNO3, CuSO,, BiCls, Haxoasmmxcst B HOCIE0BATENEHO
COEMHEHHBIX 2JIEKTPOJIM3epax, BBIACINUIOCH 5,41 cepebpa. Haitaure maccy
BBIJICTIMBILIMXCS ITPHA 3TOM MEJH U BHCMYTa.

OanHAKOBO JIM OTHOUIEHHE K KOPPO3UH TEXHUUYECKOTO U XUMUUYECKH YUCTOIO MeTaljia?
YeM BBI3bIBaCTCSA KOPPO3Us OOBIYHON cTamm?
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Tema:

7.

1)
2)
3)

10.

11.

Kaxkue cymecTByrOT cCriocoObI 3aIMTHI METAUIOB OT Koppo3un? Kpatko u3noxure
CYIIHOCTb KaXKJIOTO U3 HUX.

«KommiekcHbIe COCANHCHU >
Kakmne COCAMHEHUS MOXXHO OTHECTH K KOMIIJIEKCHBIM?

[Tonb3ysch MONOXKEHUAMHA KOOPAVHALIMOHHON Teopun BepHepa naite onpeneseHus
CJICIYIOIINM TOHSATHSIM: a) KOMIUIEKCOOOpa3oBaTeb, 0) TUTraH b, B) KOOPAMHAITMOHHOE
YHUCIIO KOMILIEKCOOOpa3oBarTels, I') BHyTPEHHS U BHELIHsA cdepa KOMILIEKCa.

Kax OIpECACIIAOTCA 3apsA] KOMILUICKCHOI'O MOHA U CTCIICHb OKHUCJIICHUA
KOMHJ’ICKCOO6paSOBaTeJ'IH?

Kaxkas cBs3b MCKAY CTPOCHHUEM aTOMOB 3JICMCHTOB U UX CIIOCOOHOCTEIO K
KOMHJ’IGKCOO6p330BaHHIO? HpI/IBGI[I/ITe MIPpUMCEPLI TUIINMYHBIX KOMHJ'I@KCOO6p3.30BaTeJ'ICI7L

HpI/IBeIlI/ITe IMPUMCEPDBI TUIIUMYHBIX JIMTAaHAOB. Kaxkwue JJUTraHAbI Ha3bIBAXOTCs
MOHOJCHTATHBIMH N KaKHEC HOJII/IIIGHTaTHBIMI/I?

Kakoe Biansanue AOJDKHO OKa3bIBaTh HA 3HAYCHUEC KOOPAWMHALIMOHHOI'O YKUCJia YBCINYCHHUC
paamyca u 3apsja: a) KOMIIEKCooOpa3oBares, 0) muranoB? KakuM cooTHOIIEHUEM
JIBYX CHWJI, A€MCTBYIOIIMX MEXAY LIEHTPAIbHBIM aTOMOM U JIMTAHJAMH U MEXKIY CAMUMHU
JIMTaH/IaMU, OTIPEICIISeTCs KOOPINHAIIMOHHOE YUCIIO?

[IpuBenuTe npuMeEpsl KOMILJIEKCHBIX COCIMHEHUMN:

C KOMILJIEKCHBIM aHHOHOM,

C KOMILJIEKCHBIM KaTHOHOM,
SIBJISTFOIIUXCST HEAJIEKTPOJIUTAMH.
JlailTe UM Ha3BaHUE.

I[aﬁTe OHpeIleJIeHI/IC nu HpI/IBeI[I/ITC anMepH OCHOBHBIX THUITIOB KOMIIJICKCHBIX
COCTUHEHUH.

VYKaxxuTe OCHOBHBIE BUIbI N30MEPUN KOMIUIEKCHBIX COeIMHEHNM. [IpuBennTe npumepsl.

Kak ¢ no3unuii MeTo/1a BaJICHTHBIX CBSI3eH 00BSACHUTH 00pa30BaHUE CBA3EH MEXTY
KOMILIEKcOooOpa3oBareneM U qurasaaMu’? Kakue opOuTamy HEHTPaJIbHOIO aTOMa MOTYT
OJIHOBPEMEHHO Yy4acTBOBATh B 00pa3oBaHuu cBsizeil? UeM 310 onpexaensercs?

CocraBbTe KOOpAHHAIIMOHHBIE (hopmyitbl ciaeayromux coeaunennii: 2NH4CI-PtCly,
K2C204-CuC,04, KCI-AuCls, 2Ca(CN); -Fe(CN),, (NH4)4Fe(SOy),.

Ilpumepnutit Komnaekm 3a0anuii 011 KOHMPOJIbHBIX padom
Tema: «Ocnosnvie nonamusn u 3akonvl xumuu. OCHogHbIE KACCHl HEOP2AHUYECKUX
COCOUHEHUIL)

BapuanT Nel



OmnpepnenuTe SKBUBAIIEHTHI 3JIEMEHTOB B uX okcuaax: Rb,O, MgO, Cr,03, SO3.

It HekoToporo Metaiia coeauusercs ¢ 8,89r 6poma u ¢ 1,78r ceprl. Haiinure xBHBa-
JIeHTHbIE Macchl OpoMa U Me, 3Hasl, YTO IKBUBaJIEHTHAasi Macca cepbl 16,0r/MoIIb.

Hanummre ypaBHeHuUs peakiiyii, COOTBETCTBYIOIIMX CJIEIYIONIEH cXeMe:

Si0+C Ca HCl 02 Ca3(PO4)2

Caz(PO,), 1200°C A~ t°C B c D E

Harmmmure rpadgudeckue hopmyisl coequHeHnid U qaite ux HazBanus: H,O,, SnO,,
H3PO4, Hy52053, (CUOH)2CO3, NaH,AsO,.

Kakoii 06eM Kuciaopoja ciieayeT 100aBuTh K M Bo3ayxa (21% O3), uToObI copepxa-
HUE B HEM KHCIIOPOJA MOBBICUIIOCH 10 25%.

Omnpenenure GopMyTy OJHOTO U3 KPUCTAJUIOTHIPATOB Cysb(haTa HATPUS, ECIIN €T0 Macca
IIPU [1OJIHOM 00€3BOKMBAHUM YMEHbIIMIIACh Ha 47%.

Hanummre hopmyiisl cosield, COOTBETCTBYIOIIUX CIICAYIOLIMM JBOHMHBIM okcuaam: PbyOs
u Pb30O,4. HazoBure ux.

Bapuant Ne2
Omnpenenute 3KBUBaJICHTHBIE Macchl coennHenuii: Fe,03, KH,PO,4, Cr(OH)s, HoSiOs.

Omnpenenurte Maccy cepbl, 00pa3yromeiics mpyu B3auMOIeHCTBUM CEPOBOIOPOa KOJIHYe-
cTBOM BelecTBa skBuBajeHTa 0,01Moib ¢ n30bITKOM KoHIIeHTpUupoBaHHONH HNO;

Hanwnmure YpaBHCHUA peaKuHﬁ, COOTBETCTBYIOIIHUX CHCHYIOIHCﬁ CXEMCE:
F82(804)3 —p Xy —P FeCl, — P Xo —P FesOy 4—X3—P Fez(SO4)3

CocrtaBbTe QopMmysbl (3MIHpUYECKUe rpapuecKre) BceX BO3MOXKHBIX cojleil 00pa3o-
BAaHHBIX THJIPOKCUIOM MAarHus U XpOMOBOM KHCIIOTOM. JlaiiTe HA3BaHMS COJISIM.

K 50m1 cmecu B 2-x okcuaax yraeposa go6asmwin 100Ma kucmoposa u mogoxrin. B
pe3ynbTaTe peakiuu oot 00beM razoB ymenbiwics Ha 10%. Bee 00bembl razoB
W3MEPSUTUCH TPU OJIMHAKOBBIX yCIIOBUSIX. Omnpeaennute 00beMHBINA COCTaB UCXOTHBII
CMECH.

[Ipu TepmuueckoM paznoxkeHnn okcuaa Mapranua (I1V), B3sitoro maccoit 0,435r, Beiae-
JIUJICSL KUCTIOPOJ ¥ 00pa3oBaJics Ipyrou okcua maprania maccou 0,382r. Kakora ¢op-
MyJia 3TOro okcuaa?

qTO HaA3bIBAKOT D KBUBAJICHTOM BGHI@CTBa? HpI/I KaKkoOM yCJ'IOBI/II/I OKBHUBAJICHT UACHTUYCH
caMOM JacTHIle BellecTna?

Tema: «Ctpoenue atoma. [leprnoanveckuii 3aK0H ¥ epUOAHYECKAS CUCTEMAa XUMM--
yeckux jiemenToB /.. MeHnaeaeeBa»



BapuanT Nel
UTo Ha3bIBAIOT MPUHIIUIIOM HEONPEACIEHHOCTH U COOTHOLICHHUEM HEONPEEIIEHHOCTH.

s ckoapkux AO cymma N+1=8? EcTb 11 Takue OpOUTAIH Y SJIEMEHTOB IIEPHUOIUIECKOI
cucTeMbI? ATOMBI, KAKUX 3JIEMEHTOB UMEIOT HauOOJIbIlIee 3HAYECHHE CyMMBbI N+|?

Harmmiure snextporso-rpadudeckue Gopmysr: Cr, Cl+°, Te?, Tb.

Hanwummre snekTpoHHbIe GOPMYIIBI elie HEOTKPHITHIX 37eMeHToB Nel08, Nel13 u yka-
YKUTE, KAKOE MECTO OHM 3alIMYT B IEPUOJAUUYECKOI cUCTEME.

CKkopocTh IBUKCHHS JICKTPOHA 110 TIEpBO O0poBCKoii opouTe paBHa 2187 km/c. Ecnn
MOTPEIIHOCTD B OIPEICIIEHUN CKOPOCTH paBHA | KM/C, TO Kakoi Oy/eT MpH 3TOM I10-
IPEIIHOCTD B OINPE/IeICHUH KoOpAuHaThl? CpaBHUTE €€ CO 3HAUCHUEM painyca OpOUTHL.

ITosicauTe IMPUYUHY pas3jiniuAa B BEJIMUWHAX HOHHBIX PaAuyCOB JJIS1 U303JICKTPOHHBIX

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

OOBscHUTE 0c000 HU3KYIO YCTOWYMBOCTH COSAUHEHHM P-3JIEMEHTOB 6-TIepHO/ia B BBIC-
et C.O.

Bapuant Ne2

HpI/IMeHI/IMO JIK ITOHATHEC TPACKTOPHU JABUKCHUA K MHKpO‘{aCTI/IHaM? YeMm 310 Oopeaciisi-
€TCs 1 KaKoe IOHAITHE €T0 3aMCHSET?

YkaxuTe 3HaU€HUE KBAHTOBBIX YMCEIT 11 BHEIITHUX 9JICKTPOHOB B aTOMAXx 3JICMCHTOB C

NopsAAKOBBIM HOMepoM 11, 14, 20, 23, 33.
Hamumre snextponHo-rpadudeckue Gopmyins: Pd, Zr?, 87

Ha ocHoBaHMM y4eHUsI O CTPOEHUH aTOMa OOBSCHUTE, IOYEMY SHEPTETUUECKUH S-
HOIyPOBEHB BKIIIOYACT OJIHY OpPOHTAlb, P-TIOAYPOBEHB - TPH, (-0 ypOBEHb - MATh U f-
MOYPOBEHB - CEMb. Y KaXHUTE MaX YMCIIO 3JEKTPOHOB HA 3TUX MOAYPOBHSX.

Uemy paBHa neOpoieBcKas JJIMHA BOJTHBI SJIEKTPOHA, IBIKYIIIETOCS CO CKOPOCTHIO: Q)
6:10° m/c; 6) 2187 xm/c?

DHeprusi MOHU3AIUU TIPH TIOCIISIOBATEIFHOM OTPBIBE JIEKTPOHA OT aToMoB M(Q cocTas-
nsiet: E1=733, Eo=1447 u E3=7718 x/)/Moib. UeMm 00BICHUTE pe3koe Bo3pacTanue Ez?

Kakyro cTpyKTypy H0IKEH UMETh BOCBMOM niepuo? 110BTOpsET a1 OH MOITHOCTHIO
cenpMoit nepuoa?

Tema: «Xumnueckasi CBA3b»
Bapuant Nel

Yem 00BACHUTH HEBO3MOKHOCTH 00pazoBanus 100% HOHHOI CBS3U U Y€MY IPHUMEPHO
paBHa J10JII KOBAJICHTHOCTHU B Har0oJiee MOHHBIX OMHAPHBIX COSTUHEHHSIX ?



7.

Y cTaHOBHTE TPOCTPAHCTBEHHYIO CTPYKTYPY CICIYIOIIMX MOJICKYJI U HOHOB, ONPEICITHB
opOuTaNU IeHTpaTbHOTO aToMa U ux tun ruopuauzanuu: NF3, NO,', PHjs, PO43'.

Kak 10/mKHBI MEHATHCS 3HaY€HHE MOMEHTOB IUIIOJIeH Mojiekya B psaay: a) CIF-BrF-1F; 6)
NH3-PH3-AsH3?

[Tonsipu3yemMocTh Kakoro u3 HOHOB Oouibie: F wmu Br, S unu Tez', Cl' wm I"? O6bsc-
HUTE MPUIHHY.

Trn. s NaF=997°C, MgF,=1398°C, AlF3;=1040°C, SiF4=-90°C, PF5=-94°C, SF¢=-56°C.
OOBsACHUTH HAOIIOAaEMYIO 3aBUCUMOCTh. OOBICHUTH pe3koe pasiauuune Tt AlF; u SiFy
CYMTas, YTO MOJIIPHOCTH CBSI3M paBHOMEpHO yMeHbImaetrcst oT NaF k SFe.

YeM 00BSICHUTD 3HAUUTENLHO OoJiee Boicokue T u Tk. BOABI U IUIABUKOBOM KUCJIOTBI
10 CPABHCHHUIO C TCMH, KOTOPBIC JOJIPKHBI COOTBETCTBOBATL UX MOJISIPHBIM MaccaMm?

DNeKTpUUECKU MOMEHT AUMOJS MOJeKynbl HyS paBen

0,31 IO'ZQKJI-M, a HZSe-O,OS-O'ZgKJI-M. Onpenenure, Kak OTHOCATCS JUTUHBI TUTIONEH 00erx

MOJICKY.

Bapuant Ne2

1. Tlouemy npu HaJIMYKUU OJIHOM CBSI3U MEX]ly aTOMaMH OHA MOXET OBbITh TOJBKO O-
cBs3bto? Ilpu Kakux ycinoBusix 0Opazyercs m- U 0-CBSI3U?

2. CxoubKo cBsi3eit y atroma cepsl B Mosiekyiie SO,Cly, y yriaepona B monekyine COCly; kak
3TO COTJIACYETCs C TUIIOM THOpUIN3aUuu?

3. Kakas monekyna Mosket cymiectBoBaTh u nmouemy? ClFs, FCls, Brls, IBrs.

4. Kaxk uzMeHseTcs NoJsipu3yoliee J1eiicTBHe HOHOB S-3JIEMEHTOB BTOpOH rpyrmsl oT Mg k
Ba u moueMy 3T0 NpUBOAUT K MOBBIILIEHUIO TEPMUYECKOH YCTONUNBOCTH MX KapOOHATOB
B TOH K€ TIOCJIE/I0BATEIbHOCTHU?

5. Tk. HF=293K, HCI=188K, HBr=206K, HI=238K. O0bsicHuTe pUYNHBI ©3MEHEHHUS ITOM
BEJIMYHHBI.

6. Kaxkoe coequnenue 6onee repmudecku ycroiunso? PDCO; nim CaCOs; PbCly wn
PbBI’4.

7. Paccuuraiite a3¢dextuBHbIN paanyc nona Na B kpuctayuie NaF, eciiu koHcTaHTa perer-

KM €r0 paBHA 2,31-10" u, panuyc uoHa F~ paBen 1,33-10%0 w.

Tema: «CkopocTh XMMHYECKUX peakiuil. XHMHYeCKOe paBHOBeCHE. JHEPreTHKA U

HanmpaBJICeHHOCTb XUMHUYECCKHUX ITPOLECCOB»

BapuanT Nel

1. JluxpomaT aMMOHUS IIPU HArPEBAaHUU paslaraeTcs Mo peakuuu:

(NH3)2Cr07(T)=N21(1) + 4H,0(1) +Cr,03(t)  AH® X p =-503 x/Ix



4.

CKOJIbKO 3HEPIHH BBIACTUIOCH IPU Pa3I0KEHUH HEKOTOPOU MOPLUU AUXPOMATa aMMO-
HUS, €CJIM Macca TBEPOro ocrtaTka Ha 10r MeHblIe MacChl UCXOIHOTO BEILIECTBA.

OHnraneius oopazoBanus H,O,(T) U3 mpocTeix BemecTB paBHa - 136,1 kJ[>x/Moib, 3H-
TJIBINS IUCCOLUAIIMY Ta3000pa3HbBIX BOJIOPO/IA M KHCIOPOa COOTBETCTBEHHO PAaBHBI
432, 490 x/Ix/mounb. Berarcnure suepruto cBsazu O-H B mepokcuie Bogopoa, NpuHsB
sHepruto csizu O-O paBuoi - 138,07 xIx/MOIb.

Omnpenemure AH98 1 AU cuctemsr: 4NH3(r) + 302(r) = 2N2(r) + 6H,0(k)

[Tpu Temneparype 100°C ckopocTh OHOM peakiuu B 2 paza 00JIbIlie CKOPOCTH BTOPOHA.
TemmnepaTypHbIit KO3GOUIIMEHT CKOPOCTH MIEPBOM PEAKIIMK PaBEH - 2, BTOpoil - 4. [Ipu
KaKoW TeMIepaType CKOPOCTH 00€UX peaKlMii BHIpaBHUBAIOTCS?

Kak n3MeHuTCs naBlieHHE B CHCTEME IepBOHAvaIbHO coaepkanieir HBr u Oy, eciu k mo-
MeHTY HacTyruieHus paBHoBecus: 4HBI(r) + Oy(r) = 2H,0(r) + 2Bra(r)

npopearupoaio 10% HCXOTHOTO KOJUYECTBA KUCIOPO/Ia, 2 PABHOBECHBIC KOHIICHTPA-
uuu [HBr]=0,6 moaw/a; [O2]=0,36 Moan/a?

Bo ckonbko pas ClICaAyeT YBCIUMYNUTh KOHICHTPAINIO BEIICCTBA B2 B CUCTEMC:
2A:( 1) + Ba(r) = 2A,B(r)

UtoObl Ipy yMEHBIIIEHUU KOHIIEHTpAIMK BelecTBa Ay B 4 paza CKOPOCTh IPSIMOU peak-
LMY HE U3MEHUWIIACH?

g HekoTopoii peakiuu AG®>0. Kakue u3 npuBeeHHBIX YTBEPKACHUHN NPaBUIIbHBIL:

a) K >1; 6) k<l; B) B paBHOBECHOI cMecHu IpeodIaaaoT MPOAYKThl peakluu; ') B
PaBHOBECHOW cMecH MPpeodIIaaloT UCXOIHbIE BelecTBa?

Bapuant Ne2

ITpu BoccTanoBnenuu 80r okcuaa xkeneza(3) adroMuHueM Beiaenutes 426,3 k/[x tera.
[Tpu cropanuu 5,4 r MeTaNIMYECKOTO aMOMUHUSA BblnenuTcs 167,3 k/[x rernna. Ha oc-
HOBAaHHM 3TUX JAaHHBIX, UCIOJIBb3Ys 3aKoH ['ecca, BhIunciuTe sHepreTHueckuii 3¢ dexr
npu oopazoBanuu 1 Mok okcuaa xenesa(3).

AH®45, MgO(k) u CO»(r) cootBercTBeHHO paBHa- 601,8 u -393,5 x/x/Monb. TemnoTa
pazioxenus MgCoz xa MgO u CO, IH=100,7 xJI>x/Mob. Vicrionb3ys 3TH TaHHBIE,
HaiiuTe Teroty oopa3oBanus MgCO3 U3 311eMeHTOB.

Boruncnuth TemnepaTypHbiii KOAGGUIUEHT CKOPOCTU PEAKIINH, €CIIH KOHCTaHTa CKOPO-

crr ee ipu 100°C cocrasmsier 6:107, a pu 150°C -7,2:107%,

5.

Jlst Toro uToObI yBenmuuuTh B 216 1 256 pa3 ckopocTs peakiuu cuate3a NH3, Bo ckoiib-

KO pa3 HaJl0 MOBBICUTH B MEPBOM cilydae KoHIeHTpauuto Hp, a Bo BTopom nasnenue? Kak
W3MEHUTCS] CKOPOCTh PEAaKIUU MPU yBeJIUUeHUH AaBiaeHus B10 pas?

6.

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



Haxonutcs B paBHOBeCHH. YKa3aTh: a) Kak U3MeHHUTCS coqepkanre CO B cucteme npu
HOBBINICHUH t U IIpru HCU3MCHHOM I[aBJIeHI/II/I? C YBCIMYCHUCM JaBJICHHUA ITPU HCU3MCH -
HoU Temrieparype? 0) I3MEHUTCS 71 K p MPH MOBBIIICHUHU OOILETo TAaBICHUS 1 HEU3-
menHoi t? [Tpu yBenmuenuu t? [1pu BBenenuu B cuctemy karanuzaropa? OTBetr 000CHO-
BaTh.

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

Y CTaHOBHTH MPH CIAEAYIONINX KOHIEHTpausaxX: (A) = 6Moub/1, (B) = 2mons/m, (C) =
4momw/n, (1) = 3monb/11. B paBHOBECHYIO cucTeMmy A00aBwim 4 Moib/i1 BeniecTBa B. Bri-
YHUCJIMTh HOBBIC PABHOBECHBIC KOHIICHTPAIIMU BEIIECTB.

Tema: «PacrBopbl. Teopusi 3J1eKTPOTUTHYECKOMH M CCOLUALTUMN
Bapuant Nel

1. PactBop coumepxkut 0,1moas CaCl, u 0,1momp AICI; B 211 pactBopa. KakoBa mossipHast
koHuentparus uoxa Cl” B pacrBope?

3
2. pH 1-10™ H pactBopa c1aboro oJHOKHUCIOTHOIO OCHOBaHUs paBeH 9. BeruucianTe KoH-
CTaHTY JAMCCOIMAIIN OCHOBAHHSI.

3. VYKka3arb, He IPOU3BO/S BBIUNCICHUN, B KAKOM U3 PACTBOPOB JBYX COJIEM paBHOW KOH-
neHTpauuu pH 6ompie uian menbine. OTBeT 000CHYHTE UCXOAS U3 3aKOHOMEPHOCTH U3MEHEHUS
KHCIIOTHO-OCHOBHBIX CBOMCTB 3nekTponuToB: KoSe u Ky Te; NazsPO4 u NagHPO,.

4. Haiinnre crenens ruaponusa cosel u 3HaueHue pH Uit uX pacTBOPOB KOHIIEHTPALUA
0.1moms/i: NH4Br, KCIO, HCOONa.

5. ITPAQ,Cr,07 , npu 25°C pasHo 2 107 . Bremamaer mm ocanox Ag,Cr,07 ipu cMemmBanum
paBHbIx 00BemMoB 0,051 pactBopoB AGNO3 1 K,Cr,07? CreneHb TUCCONMAIIANA YTHX
ANEKTPOIUTOB paBHa 90%.

6. Boruncnuts a u (H+) B 0,3M pacTtBOpe yKCyCHON KHCIOTbI (K:1,8-10'5). Kaxne 3nauenns
NPUMYT 3TH BEJIMYHHEI 1Tociie 1obaBienus K 171 pactBopa kuciotsl 0,2moms CH3COONa?
Koadpunment akrusroctu nonos f(CH3;COO") =0,7.

7. Cpasuuts pactBopumocts POCl, u Pbly, Be(OH), u Ca(OH),. OtBeT 060CHYITE HCXOIS
U3 TOJISIPU3AIHOHHBIX MTPEICTABICHHH.

Bapuant Ne2

1. PactBop conepxkut 0,1monb - skBuBanenToB (NH;)3PO4 B 200Mi1 pactBopa. KakoBa mo-
nspHas koHenTparus nonos NH;" B pactBope?

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

3. VYkazaTh, HE TPOU3BO/ISI BEIYUCIICHU, B KAKOM U3 PACTBOPOB JIBYX COJIEH paBHOW KOH-
neHTpanuu pH 6omnbine uan menbiie. OTBeT 000CHYHTE UCXOAS U3 3aKOHOMEPHOCTH U3MEHEHUS
KHCJIOTHO-OCHOBHBIX cBOMCTB 3s1ekTpoautoB: NaHCO3; u Na,ClO3; NaClos u NaClO.



4, Kakue BenmnunHbBI ABISIOTCS KOJTUYECTBEHHON XapaKTEPUCTUKOM MPoIecca dIEKTPOIIU-
TUYeCKOU aucconuanuu? Jlaiire ux onpenenenue. Kakyro U3 HuUX v noyemMy Ha3bpIBalOT
MOCTOSIHHOW BEJTMYUHOM?

5. Haiigure crenens ruapommsa NalOs u NalO B pactBopax xonunentparwu 0,1 mouns/n. 13
MOJTyYEHHBIX JAHHBIX CAENaiTe BHIBOJ O CPABHUTEIHHON CUJIE KHCIIOT, 00Pa30BaBIIUX 3TU COJIH.
Kn(HIO3)=1.6-10" ; Kn(HIO)=2.3-10""%.

6. Brmagaer mu BaSO,4 npu noGaBieHnu pacTBopa cepHOM KUCI0Th 00beMoM 100mi1 mpu
koHueHTpaiuu 0,2Moib/11. K pactBopy BaCl, Toro sxe oobeMa, eciiu MoJsipHast KOHIICHTPAIUS
HKBUBAJIEHTA 3TOr0 pacTBopa paBHa 0,2Mo16/11.? Byaer nu 1o6aBneHHOE KOJTMYECTBO CEPHOM
KHCJIOTHI 9KBUBAJICHTHBIM WM N30BITOYHBIM?

7. Ckonbko Mois NH,Cl cenyer no6asuts x 11 0,1M pacreopa NH,OH(K=1,8-10) wis
TOTr0, 4T00BI KOHIIEHTpanus HoHOoB OH™ cTana yucnenHo pasna Ka? Ycmosao npumem
f(NH;H=1.

Tema: «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PEAKIIUM M 3J1eKTPOXUMHUYECKHE NMPOLecChl»
Bapuant Nel

1. 3aKOHYUTH COCTABJIICHUE YPABHEHUS PEAKINH U 10100paTh KOI(PPHUIMEHTHI MPOCTEHITUM
cnocooom: SO,+H3As04+H,0—H3ASO3+...

2. Hanummre ypaBHEeHUs peakiuii 1 1o100path KO3)QUIMEHTHI 3JIEKTPOHHO-MOHHBIM Me-
TOIOM.: MnSO4+(NH4)28208+H20—>HMnO4+...; H,0,+CaOCl—

3. CocTaBuTh B MOJIEKYJIIPHOM (pOpME ypaBHEHHE peaKIiu: [Fe(CN)s]*
+H,0,—[Fe(CN)6]*+0,
4. YeMy paBHa MOJISIpHAsi Macca SKBUBAJIEHTA ITEPMaHIraHaTa Kallusl KaK OKUCIUTEINS, €CITU

3TO BEIIECTBO B MPOIECCE PeaKlMi BOCCTaHABIUBaeTCs: a) 10 cynbdara mapranna (II) 6) no
JTUOKCHIa MapraHiia B) 1o Manranara kanus KoMnO,4?

5. Byner nu paboTarh raJbBaHMYECKHM 3JIEMEHT, COCTOSIIIEH U3 BOJAOPOAHBIX 3JIEKTPOJIOB,
norpyskennsix B 1 u 0,11 pactBopsl KOH mipu 25°C, eciu kaxyIuast CTeneHb AUCCONUAIMH
pactBopoB KOH cootBercTBeHHO paBHbI 77 11 91%7?

6. T"anpBannueckuii PJIEMEHT
(-)2Cr/2Cr3+ | H,S04 | (Ph) 3Ha/6H" (+)

00pa3oBaBIIEICS IPH KOPPO3UU XPOMA, OTIASTHHOTO CO CBHHIIOM, JTA€T TOK CHUIION OA.
Kaxkas Macca XxpoMa OKHCIIUTCS U CKOJIBKO JIUTPOB BOJOPOA BBIICTUTCS 32 S5C paboThI
3TOro diieMeHTa?

Bapuant Ne2

1. 3aKOHYMTH COCTABIICHUE YPABHEHHSI PEAKIIMU U 110100paTh KO3 PHUIHUEHTH! POCTEHIINM
criocobom: HSO4+KI+KCIO;—KCl+l,...



2. Hanummre ypaBHEHUS peakuii ¥ o100path K03(p(UIHEHTEI 3JIEKTPOHHO-HOHHBIM Me-
tonoM: HoSO4+H,S+KMNnO4—S+...; HNOs+FeS,—

3. CocraButh B MOJIEKYJIsIpHOU opMe ypaBHeHHE peakiuu: NoHg+l,—No+I

4, Kakyro Maccy amroMuHusS MOXHO OKHCIHTH ¢ rmomMotnbio 0,11 0,258 K,>Cr,0O7 mo peakiuu
A|+K2Cf207+H2804—>A12(SO4)3+Crz(SO4)3+KzSO4+H20.

5. DJ1C ranpBanuueckoi nenu (-)Ag/AgNO; 0,0058  /0=98% | | Ag/x
H/0=85%/AgNO3(+)=0,085B. Onpenennure KOHIEHTPALIUIO AJIEKTPOJIUTA MPHU MOJIOKUTEITHHOM
3JIEKTPOIe, €Cii KO3 (HUIIMEHTHI aKTUBHOCTH HOHA cepedpa B pacTtBopax AgNO3 npu
OTPHULATEIILHOM U MOJIOKUTEIBHOM 3JIeKTpoie paBHbl 0,945 u 0,750.

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

00pa30BaBLIETOCS IPU KOPPO3UH AJIFOMUHUS, KOTOPBI HAXOAUTCA B KOHTAKTE C XPOMOM,
3a 1muH 20c ero paboThl Ha XpOMOBOM KaTojie BoccTaHoBHIIOCH 0,03411 K1ciaopoa.

OnpeﬂeJmTe, HACKOJIbKO YMCHBIINJIACH ITPU 3TOM MacCCa aAJIIOMHUHHUCBOTO 3JICKTPOAa U
YCMYy paBHa CUJia TOKA, IPOTCKUICTO 110 BHEIIHEH 1IETIH TaJIbBAHUYECKOTO 3JICMEHTA.

Tema: «KommiekcHble coeJHHEeHHD)
Bapuant Nel

1. Hassatb xomrutekcHbie coequnenus: Ba[Cu(C,04)2], [Co(NH3)2(en)(Cl,)]CI,
[PtCI;][AuCly].

2. Hanwucate ¢popmynsl: a) rerpaitononsaat(l) nunaus™); 6) xmopun 6poMaTeTrpaaMMu-
HakBaxpoma(lll); B) TppaMMUHXJIOPOTUHUTPOKOOANBT.

3. MoxHo 1 ocaguth uoHsl Ni*+ u3 pactBopa Ko[Ni(CN)s] o6bemom 1n u C=0,1
Monb/mutp, coaepxkariero 0,2 moms KCN(a=80%), ecau mobaBHUTH 10™*monb cynshuaa
ammoHus? [lpy KakoH MT KOHIIGHTpAlMM Cyab(puaa aMMOHHS HAYHET BBINAJATh OCAJOK?
(IIP(NiS)=2:10"%).

4. Omnpenenute THIT THOPUAM3ANNU B CICAYIONIMX KOMIUIEKCAX, a Tak K€ M300pasuTe MX
reomerpuueckyro Gopmyiny: [AUCly] ; [PtCly] .Uemy paBHBI KX MATHUTHBIC MOMEHTBI?

5. s ocaxaeHus XJOPUA-UOHOB, COCTABJISIONIMX BHEMIHIOK c(hepy KOMIUIEKCHOTO CO-
enunenus, u3 100ma 0,02m pactBopa coenunenust CrCls-5SH,0 motpeboBanocsh 20Mit

0,2m pactopa AgNOs;. ITo pe3ynbraTamM 3TOTO OIBITA COCTABHTE KOOPIUHAITMOHHYIO (OPMYITY
COEIMHEHUS U HA30BUTE €TO.

Bapuant Ne2

1. HasBats komruiekcubie coequaenus: Na[Zn(OH)4], [Ni(H20)6](NO3)2, [Co(En)3(NO3)s].



2. Harmmcare dopmynsr: a) amvmuaneHtanumanodpeppar(ll) narpus; 6) muruapokcorerpa-

xnopomiartunar (IV) ammonust.

3. K 0,2m NiSO4 no6asunu paBHblii 006eM 2M NH3, BEIYHCIUTE [Ni]2+, €CJIM CYUTATh YTO B

pactBope oGpasyercs komuekcusiit nou [Ni(NHz)e]*+.

4. B xommiekcax [CO(NO»)s]* u [Ni(CNS)g]* mnurammsl oGIagalorT CHUIBHBIM IOJIEM.
CocTaBbTe DHEPreTHUECKYI0 cXxeMy oOpasoBaHusi cBszedl (Meron BC) B 3THX KOMIUIEKcax H

YKaXXUTC MarHuTHBIC CBOMCTBA KOMILJIEKCOB.

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

Kpumepuu oyenku omeema cmyoenma npu 8bln0JHeHUU KOHMPOIbHOU PAdomaul

Ouenka TpeGoBanus kK 3HAHUAM
OTIIUYHO MPUBEACHBI TOJHBIC TPAaBUJIBHBIC PEHICHUS, OTBETHI TPAMOTHO
apryMEeHTHPOBAHbI
XOpOIIIO JIOTTYIIICHBI HE3HAYMTEIHHBIC IMMOTPEITHOCTH TIPH OTBETaX Ha BOIPOCHI,
aprymeHTanus Oblia He TTOJIHON
VIOBJICTBOPUTEIIEHO | B OTBETaX Ha HEKOTOPBIE BOIPOCHI JOMYIICHBI TPyObIe OMUOKH, YaCTh
BBIBOJIOB HE apTyMEHTHPOBAHA HIIM apTyMEHTHPOBAaHA HEMPABHIILHO
HEY/IOBJIETBOPUTENIbHO | OTBeTHl Ha 50 wu Oonee % BOMPOCOB OMIMOOYHBI, OOJIBIIUHCTBO

BBIBOJIOB HE ApPI'yMEHTHPOBAHBI WM APTYMEHTHPOBAHBI HEITPABUIILHO

IIPHUMEPHBIE BAPHAHTBI TECTOBBIX 3AJAHUH

Tema: «OcHOBHBIEC MOHATHSA U 3aKOHBI XUMHHU. DKBUBAJICHT»

Bapuant Ne 1

1. (DaKTOp OKBHUBAJICHTHOCTHU COJIHM

1) 1/ocHOBHOCTB

2) 1/aucno KaTHOHOB * BaJIEGHTHOCTh KATHOHOB

3) 1/KuCIIOTHOCTD

4)1/49mrcno aToMOB 3JIeMeHTa * BaJIGHTHOCTD JJIEMEHTA




2. @®axTop 3KBHUBAJICHTHOCTH OCHOBaHUS

1) 1/ocHOBHOCTH

2) 1/aucno KaTHOHOB * BaJICHTHOCTb KAaTHOHOB

3) 1/KHCIOTHOCTH

4) 1/aucno ATOMOB DJIEMEHTA * BaJICHTHOCTH dJIEMEHTA

3. IlnoTHOCTH rasa no rejauro paBHa 11, IIOTHOCTB ra3a O HEOHY
1) 2,2 2)1,1 3) 20 4) 44
4. Tlpu cropanuum 4* 10° kr yriepoaa yucio moiiekyn CO; paBHO
1) 2*10%  2)2*10®°  3)2*10%  4)2*10%®
5. DKBUBAJIEHT UCXOJHBIX BELECTB B PEAKIIUU
H,C,0, + Ca(0H), = CaC,04 + H,O
1)1/2,1/12  2)1,1/2 3)1/2,1 41,1
6. OObem (B 1), 3anumMaemsblit 5,25 r azora mpu26°C u nasnenuu 98,9 klla # # #

7. MaccoBble J10JIM TaJIoTeHa B TaJIOTCHH/IC METaJlJIa Ml KUCJIOPOA B €0 OKCHJIC
COOTBETCTBEHHO paBHbI 68,35% u 15,4%. Ha3zanue ranorena # # #

8. Bpom maccoii 0,4586 r BeiTecusiet u3 pactBopa Kl itox maccoii 0,7280 r, KOTOpBIit
B3aUMOJICUCTBYET ¢ MeTauioM Maccoi 0,5935 r. MonsipHast Mmacca S5KBUBaJICHTA MeTaslia
B I/MOJIb

9. IMunk pearupyeT ¢ u30bITKOM BOAbI B ienouHoi cpene (NaOH) ¢ obpazoBanuem 5,6 1
rasa (H.y.). OKBUBaJIEHTHOE KOJIMUYECTBO BEIIECTBA IIMHKA B MOJIb

Bapuant Ne 2

1. ®dakTop 5KBUBAJIEHTHOCTH KUCIOTHI
1) 1/kucnoTHOCTH
2) 1/0cHOBHOCTH
3) 1/umcio aToMoB 31eMeHTa * BAJIEHTHOCTH dJIEMEHTa
4) 1/4mCi0 KAaTHOHOB * BaJIEHTHOCTh KATHOHOB
2. ®akTop 3KBUBAJICHTHOCTH OKCHJIA
1) 1/4ucno KaTHOHOB * BaJICHTHOCTh KATHOHOB
2) 1/0CHOBHOCTB
3) 1/ducio aTroMoB 31eMeHTa * BAJIGHTHOCTH JIEMEHTA
4) 1/KUCIIOTHOCTH
3. Macca (B rpammax) 0,25 MOJIb OKCHJIA JIATHUS
1)5,75 2) 6,2 3)7,5 4)9,25
4. 4: KonmnyecTBo BemiecTBa (MoJib), coaepskameecs B 37,6 T Hutpara menu (1)
1)0,3 2)3,353)0,2 4)5
5. OnuH MOJIb BOJIBI IIPU H.Y. 3aHUMAET 00beM

H18mn  2) 1181 3)22,4 0 4)22,4 M1



6. IlmoTHOCTH rasa mo Bo3myxy paBHa 1,17, MonekynspHas Macca rasa
7. Macca (B rpammax) HaTpusd B 35,1 T Xjiopuaa HaTpUsl paBHa
8. Ha neiirpammzanumio 3 r H3AsO,4 uzpacxomosanock 2,366 1 KOH. OCHOBHOCTB KHCIIOTBI

10. 13 48,15 r okcuaa MeTaia MOXKHO MOJIy4uTh 88,65 T ero HuTpara. MojspHas Macca
HKBHUBAJICHTA JIBYXBAJIGHTHOTO METaJlJIa B T/MOJIb

Tema: «OCHOBHBbIE KJIACCHI HEOPTAaHUYECKUX COEeTMHEHM D)
BapuanT Nel

1. dopmyna kpucramioruapara cyibdpaTa HaTpHs, Macca KOTOPOTo MPH 00e3BOKUBAHUU
ymenbmiachk Ha 47%

1) Na;SO4 * 2H,0  2) NapSO4 * 7TH,0
3) Na,SO4 * 5H20 4) Na,SO4 * 6H,0

2. KapOoHnat kanmusi pearupyer B pacTBOpE C BEIIECTBaMH Habopa
1) CO,, SO,, H3PO4  2) CO, KOH, HC1
3) BaC1l,, HNO3, Rb,SOs  4) KHSO4, NaOH, SO;
3. OnHOBpEeMEHHO HEe MOT'YT HaXOJUTCS B pPacTBOpE BellecTBa Habopa
1)Na,SO4 u HC1 2) NaOH u H,SO4
3) NaClu H,SO;,  4) NaOH u K,SO,4
4. OgHOBpPEMEHHO B pacCTBOPE MOT'YT HAXOJAUTCS MOHbI

1) Ni?*, K*, S04, I 2) Pb?*, S, CH;COO; Ba**
3)NH,", PO, Ca®" F  4) A1* Fe*", COs%, Br

5. YcTaHOBUTH COOTBETCTBHUE MCKAY BCIICCTBOM U CBOMCTBaMH

1: a3oTHasg kucimora A: B3aHMOJICHCTBUE C COJIIMH MEIH C O6pa30BaHI/IeM ocajJgka

2: TUAPOKCUI HATPUA b: B3aumojeiicTBHE C COISIMU 6ap1/151 C O6p3.30BaHI/ICM ocajJgka

3: consHas kuciora B: B3aHMOJICHCTBUE C CCpOﬁ IIpHU Harp€BaHnuu

4. CYJ'IB(I)aT AJIFOMHUHUA I': B3auMoelicTBHE C IIUHKOM C 06p330BaHI/ICM BOAOpOaa

6. KommuecTBO BO3MOXHBIX cojieit oopasoBanubix H3S04 1 AI(OH)
14 2)1 3) 2 4)3 5)5

Bapuant Ne 2

1. Twapun ogHOBaAIGHTHOTO MeTayia coaepkut 12,5% Bogopoaa mo macce.
1) cepebpo  2) marpmii  3) auTHIA 4)30710TO

2. Jluokcup yriepoja MOXKET pearupoBarth ¢ BellecTBaMu Habopa
1) CaO, (NH,4).C03 pactBop, HNO3; 2) Na,CO3 pactop, Mg, C (kokc)
3) KOH, H3;SO4, pactBop BaCl; 4) CuS04, NH3, NaOH



3. OmHOBpPEMEHHO HE MOTYT HaXOJUTCS B PaCTBOPE BellecTBa Habopa
1) BaCl, u NaNO3  2) BaCl, u NaBr
3) Ba(NO0s3); u Kl 4) Ba(N03)2 u H2SO4
4. Kucnyro coib MOXKHO IIOJyYUTh B BOJIHOM cpezie TP B3auMOIEHCTBUU
1) LiOH u HBr 2)CsOH u P,05
3) Mg(0H),; u HCOOH 4) AIOH)3 u N2O3
5. OaHOBpEeMEHHO B pacTBOPE MOT'YT HAXOAUTCS MOHBI

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

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

6. YcTaHOBUTH COOTBETCTBHE MCKAY BCILICCTBOM U CI1oco0oM ero PaCllO3HAHHA:

1) 1: yrmekucineiii ra3  A: BO3ropaHue TJICIOMICH JTyUHHBI

2) amMMHaK b: Bo3ropanue ¢ xapakTepHbIM 3ByKOM
3) kucnopon B: momyTHEHUE U3BECTKOBOI BOJIBI
4) Bomopon I': n3MeHeHne OKPaCKH BIIAKHON MHIMKATOPHON OyMakKKH

7. YcTaHOBUTH COOTBETCTBHE MCKAY BCIICCTBOM U CBOMCTBaMM:

1) a3orHas KucioTa A: B3auMoJieiicTBUE C CONSIMU MEM ¢ 00pa30BaHUEM
ocajka

2) TUAPOKCUJ HaTpus b: B3aumMoJeicTBHE ¢ CosiMU Oapus ¢ 00pa3oBaHHEM
ocajka

3) comsiHas KHCIOTA B: B3aumojelicTBre ¢ cepoil IpU HarpeBaHUU

4) cynbdart anroMuHAs [ B3aMMOJIeHiCTBHE C IIMHKOM ¢ 00pa30BaHHEM BOIOPO/Ia

8. B pesymbrare cieayronux npeBpaneHuin:

3i02+C Ca HCl 02 Ca3({P0O4)2

Ca3(PO4)2 X1 Xo X3 Xa
Xs
o0pasyeTcs KOHeUHBIH MPOIYKT X5

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

Tema: «Crpoenue aroma. Ilepmoauyeckuii 3aKOH H INepPHOAMYECKAS CHCTEMAa
xuMudecknx 3jemMenToB .. MenaeneeBay»

Bapuant Ne 1
1. HM3037eKTpOHHBIC AaTOMBI U HOHBI
1) Fe**, Co®* 2) Co, Ni** 3) Fe**, Fe**  4) Co*, Mn

2. DneKkTpoHHas eMKOCTb f -rogypoBHs



1)14 2)6 3)18 4)10
3. DHeprust cpoJCTBa K AJIEKTPOHY B MEpUOJIE

1) He u3MeHsieTCsT  2) YMEHbIIIAETCS
3) yBenuuuBaeTcs  4) OCTalOTCS MOCTOSSHHON

4. Pa3zpemuieHHbI HAOOP KBAHTOBBIX YHCEIN AIEKTPOHA

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

5. Haumensuuii paguyc uMeeT MOH
1) Cs 2) Ba** 3) Te*4) I

6. Mogenb aTroma, co3ganHas J.Pe3epdopiom Ha3bIBaeTCs

7. Ywucao ypOBHGfI Y aTOMa OIIpeACIIACTCA KBAaHTOBBIM YHUCJIOM

8. DHeprus oTpbIBa JIEKTPOHA OT aTOMA HA3bIBACTCS YHEPIUEH

9. Ecnum asekTpoH jaenaet BeIOOp Mexy 4d U 5 S aTOMHOM OpOUTAIIBIO, TO ATOM COJCPKHT
-3JIEKTPOHOB

10. YcTaHOBUTH COOTBETCTBHE MEXKIY JICKTPOHHBIMHA KOHPHUTYpAUSIMU U XUMHYECKIMH
YaCTULIAMH

1: 1s%25°2p°®3s%3p*  A: Na'
2: 1s725%2p°3s%3p°  B: N

3: 1s%25%2p° B: §%
4: 1s%2s%2p° I: Al

11. PacnonoXuTh B MPaBUJILHON MOCIIEIOBATEIFHOCTH 3aII0JIHEHUS YJHEPTETHIECKUX
MOypPOBHEHN B aTOMax

A:5s b:4d B:3d I':5p Hd:6s E:4p
Bapuant Ne 2

1. M30351eKTpOHHBIC aTOMBI K HOHBI
1) Fe**, Co®* 2) Co, Ni**  3) Fe**, Fe** 4) Co*, Mn

2. Hab6op kBanToBbIX yncen N = 3, |1 =1, s=+£1/2 umeet
1HSi 2)Al 3)ClI 4)S 5)P

3. OnnMHaKOBOE KOJUYECTBO JICKTPOHOB Y HOHOB
1) Ba®*, Mg?*, Cd®*  2) Ba’+, I, Te* 3)Hg®, I,Sn  4) I, Cd*", Sn*

4. DnexTpoHHas eMKOCTh { -TIOAYPOBHSI



1)6 2)14 3)10 4)18
5. DHeprust HOHU3AIKY B IPyIIIE
1) He u3MeHsieTCsT  2) YBEIIMUUBACTCS
3) ymeHbIIaeTcst 4) ocTaroTCs MOCTOSTHHOU
6. AtomHubie opOUTaIH Har0T cymmy N+ 1 =9
1) 6f, 7d, 8p 2) 5f, 7p, 8s 3) 4f, 5d, 6p 4) 4d, 5p, 6

7. Ywucno HECIIAapCHHEBIX 3JICKTPOHOB B aTOME XpOMa B HeB036y>KI[eHHOM COCTOAHUH

8. Dmueprus nonuzanuu aroma Ca (3B): 11 =6,113; I, =11,871; I3 =51, 21. Tperbs sHEpruUs
HMOHM3AIMH PE3KO BO3pacTaeT U3-3a OTPhIBa 3JIEKTPOHA

9. Yucao Op6I/ITaJ'IeI71 Yy aToMa OIIpCACIIACTCA KBAHTOBBIM YHUCJIOM

10. YcTaHOBUTH COOTBETCTBHE MEKAY IEKTPOHHBIMHA KOHPUTYpAUSIMUA U XUMUIECKUMHU
YaCTULIAMH

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

Tema: «Xumunueckasi CBA3b»
Bapuant Ne 1

1. B psany BogoponaHbix coenunenuit anemeHToB VI A rpynmer: H,O - H” - HpSe
MOJISIPHOCTH ¢Bsi3u D - H

1) yBemuuuBaercs
2) HE U3MEHSETCS
3) yMmeHbIIaeTcs
4) cHayvaja yMEHBIIIAeTCs, TOTOM YBEIINIMBAETCS

2. Tonbko KOBaJICHTHAs CBSI3b MIMEET MECTO B COEAMHEHUH ¢ (OpMYIOi
1) Ba(OH),; 2) NH4NO3;  3) H,SO4 4) Li,CO3
3. AtoMm yriepona B BO30YKICHHOM COCTOSIHUM 00pa3yeT

1) yeThIpe KOBAJICHTHBIE CBS3H, 3@ CUET YSTHIPEX HECIAPCHHBIX ICKTPOHOB

2) TpH CBSI3H, 33 CUET JBYX HECHMAPEHHBIX 3JICKTPOHOB M HETIOICICHHOM
AJIEKTPOHHOU MaphI

3) HH OJTHOH, aTOM yIJIepo/ia B HEBO30YK/IEHHOM COCTOSIHUM XUMHUYECKHUX CBS3CH HE
obpa3yer

4) nBe CBsI3M, 32 CYET JIBYX HECIIAPCHHBIX JIEKTPOHOB



4. BemecTBO, KOTOPOE HE MOT'YT 00pPa30BBIBATH BOJIOPOTHYIO CBS3b
1) H,O 2) HF 3)HN3 4) Hi

5. Sp° rHOPHAM3ALHS PEAN3YETCS TIOTHOCTBIO
1) SO, 2) CHy 3) SO; 4) C10°

6. YcTaHOBUTBH COOTBETCTBHE MEXKAY (PU3NUECKUMHU CBOMCTBAMHU M TUIIAMH
KPUCTAJUIMYECKUX PELIETOK

1: KOBKOCTB

2: HM3Kas TeMIepaTypa KUIEHUs

3: BbICOKas TBEPJOCTh

4: snekTpudeckasi IpoBOJIMMOCTh PacTBOpa
A: aTroMmHas

b: meTamnnyeckas

B: nonnas

I': MonexynsipHast

Bapuant Ne 2

1. M3031€KTpOHHBIE aTOMBI U MOHBI

1) Fe**, Co®*  2) Co, Ni** 3) Fe**, Fe**  4) Co*, Mn

2. Habop xBanTOBBIX uncen N = 3, | =1, s =+1/2 umeer
1) Si 2) Al 3)CI 4)S 5)P

3. OnnHaKOBOE KOJIUYECTBO AIIEKTPOHOB Y HOHOB
1) Ba**, Mg**, Cd**
2) Ba*, I', Te*
3) Hg*', I', Sn**
4) I, cd*, sn**

4. DnexTpoHHas eMKOCTh § —TIOAYPOBHS
1) 6 2) 14 3) 10 4) 18

5. DHeprus MOHW3AIUH B TPYIIIE
1) He u3menHsieTcs
2) yBETUINBACTCS
3) ymeHbIIaeTcst
4) ocTaroTcsi IOCTOSIHHOM

6. ATomHBIe opOuTany naroT cymmy N+ 1 =9
1) 6f, 7d, 8p  2) 5f, 7p,8s 3) 4f,5d, 6p 4) 4d, 5p, 6

7. Ywucno HecmapeHHBIX 3JIEKTPOHOB B aTOME XpoMa B HEBO30YKIEHHOM
COCTOSTHUU




8. Dwueprus nonusanuu aroma Ca (3B): 11 =6,113; 1, =11,871; I3 =51, 21. TpeThs sHEprUs

MOHM3AIMN PE3KO BO3PACTaeT M3-32 OTPHIBA
AIIEKTPOHA

9. 9.Yumcno opOutaneii y aromMa OnpeaesieTcs KBAHTOBBIM YHCIIOM

10. YcTaHOBUTH COOTBETCTBUE MEKAY ICKTPOHHBIMA KOH(PHUTYpALUSIMUA U XUMUYECKUMHU

qacTugamMun

1) 15°2s%2p°3s23p®4s°3d®  A: F
2) 15°25%2p°3s°3p®4s'3d®  B: C

3) 1s%2s%2p° B: Fe™
4) 1s°2s°2p° I:Cr

11. PacnionouTh B IpaBUILHON MTOCIEA0BATEIBHOCTH 3aII0JIHEHUS SJHEPTETUYECKUX

IIOAYPOBHEN B aTOMax
A:6s b:7s B:6s TI:4f J:5f E:6d XK:5d

Tema: «XumMunueckasi CBA3b»

Bapuant Ne 1

1.

B psany Bomopoausix coeaunenuit anementoB VI A rpynmer: H,O — HoS- HpSe
MOJISIPHOCTH CBsi3u D — H:

1) yBenuuuBaercs

2) He U3MEHsETCS

3) ymeHbIIaercs

4) cHa4ajga yMEHBIIAETCS, IOTOM YBEIIMYHBACTCS

Tonbko KOBaJIeHTHAs CBSI3b UMEET MECTO B COEJMHEHUU C (popMyIoi
1) Ba(OH); 2) NHsNO3; 3) H,SO4 4) Li,CO3
ATOM yrieposaa B BO30yKJIEHHOM COCTOSTHUM 00pa3yerT:

1) YCTBIPEC KOBAJICHTHLIC CBA3H, 3a CUCT YETHIPEX HECIIAPCHHBIX 3JICKTPOHOB

2) TpH CBSI3H, 3a CUET ABYX HECHAPEHHBIX JIIEKTPOHOB U HEMOAEICHHOM IIEKTPOHHON
napsl

3) HU OJHOM, aTOM yrJIepoja B HEBO30YKICHHOM COCTOSIHUMA XUMHUYECKUX CBS3CH HE
oOpa3yer

4) nBe CBSI3M, 33 CUET JIBYX HECIIAPCHHBIX 3JICKTPOHOB

BetecTBO, KOTOpOE HE MOTYT 00pPA30BHIBATh BOJOPOIHYIO CBS3h
1) H,0 2) HF 3)HN3 4) HI

sp3 THOPUIN3AIINS PEATU3YETCS TTOJTHOCTHIO

1) SO, 2) CH, 3) SO; 4) C10°

VY CTaHOBHUTH COOTBETCTBUE MEXAY (PU3HUECKUMH CBOMCTBAMH U TUIIAMU
KPUCTAJIIMYECKHUX PELIETOK:



1: KOBKOCTB

2: HM3Kas TeMIepaTypa KUIEHUs

3: BBICOKAsi TBEPJOCTD

4: snexTpuyecKas IpoOBOJUMOCTb pacTBOpa
A: aToMHast

b: Merannuyeckas

B: nonnas

I': MmonexkynsipHas

7. YCTaHOBUTH COOTBETCTBHE MEXIY T'MOpHUIMU3AIIMEH U MOJICKYJIOW MW YacTHIICH

1) sp A: BeCl,
2) sp® B: CO5*
3) sp® B: NF;
4) spd I: PFs
I[I PFG
E: XeFg
Bapuant Ne 2

1. BemecTBO ¢ MOHHOH CBSI3bI0 UMEET GOPMYITY

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

2. ATOMHas KpUCTaJUIMUECcKas pelleTka XxapakTepHa JUIs
1) anromMuHMS U KapOU1a KPEMHUS

2) cepsl 1 Hona

3) okcuia KpEMHHUSI M XJIOpUIa Kamus
4) anmasa u 6opa

3. Sp® rHOPHM3ALIHS PEANIH3YETCS TIOTHOCTHIO
1) SO, 2)SOs; 3)CH; 4)CIO  5)CIOy

4. YCTaHOBHUTH COOTBETCTBHE MCKAY BCUICCTBAMU U BUAAMU XAMUYECKOU CBSA3U B HUX 1

BOJIb(Ppam A KOBaJICHTHasl MOJIsIpHAs anmas
anmas b: xoBanenTHas HENoJSIpHAsS aMMHUAK
aMHaK B: merannudeckas

MOBapEHHAas COJIb I': nonnas

5. YCcTaHOBHUTH COOTBETCTBHE MCKAY BCUICCTBAMU U THIIAMU KPUCTAJTINIMYCCKUX PCIICTOK

YTJIEKUCIIBIN Ta3 A: noHHas
KapOoOpyHI b: monekynsipHas
HUKEIIb B: MmeTannmuueckas
alerTar HaTpus I': atomHas

6. YCTaHOBHUTH COOTBETCTBHE MEXy TMOpHUIN3aAIMEel U MOJIEKYIIOM



3

1 sp A:  OF, B: SF¢
2:  sp? B:  BF; I: SFy:
3 spid? E  XeFs JI: BeCl,
4:  spd

4:  spd

Tembl: «IHepreTnKa U HANPABJIEHHOCTh XMMHYECKHUX NpoieccoB», «CKOPOCTh
XHUMHYECKHX peakunid. XuMHYeCKOe PABHOBeCHEe»

Bapuant Ne 1

1. Bo ckonbko pa3 yBenuautcsi ckopocth peakuuu Ha(r) + 12(r) = 2HI(r) npu yBenuuenun
JaBJlieHus B 3 pasza

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

2. Ilpu temneparype 90°C peakuus nporekaet 1 muH. [Ipu kakoii Temneparype peaxius
3akOoHYMUTCS 32 14 21MuH, eciii TemnepaTypHbIi koddduirent pasex 3

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

3. Xummnueckoe paBaoBecue peakuuu Zn(t) + 16HI(d = 8l,(r) + 8H,S(d - Q cmecTutcs
BIIPABO MPHU MOHIKECHUH

1) xonnenTpanuu HpS;  2) konnenrpamuu HI; 3) naBnenus; 4) remnepaTypebl.

4. Xumnueckoe paBHoBecue peakiuu Zr(t) + 2C1(r) = ZrCly(r) + Q cmemaercs BiipaBo
pu:

1) moBBIICHUN JaBICHUsST  2) MOBBIICHUN KoHIeHTparmu ZrCly
3) OTONHUTENEHOM BBEZIEHUU ZI'  4) NOBBIIIEHUH TeMIIepaTyphl

5. B romorennoii cucteme 3A(r) + B(r) = 2C(r) + D(r) paBHOBeCHbBIC KOHIIEHTPAIIUN
BeriecTB (MoJib/n) coctaBmwiu: A - 0,03; B - 0,02; C - 0,004. NcxoaHast KOHIIEHTpAIUs
BerecTBa A (MOJb/J) paBHa

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

6. U3 2 monb CO u 2 mons Cl; obpazoBanock npu HEKOTOpoii Temmneparype 0,45 Moib
COC1;. Koncranra paBaoBecus peakuuu CO + Cl, = COC1,(r)

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

7. CrangaptHas Termiora oopaszoBanus MgO (k) u CO; (T) cooTBeTCTBEeHHO paBHa -601,8 u
- 393,5 x/Ix/mounb. Temnora paznoxeruss MgCO3 na MgO u CO;, AH = 100,7 xJI>x/MOb.
Tennora obpazoBanuss MgCO3

1) -1096 kJIxx/mMomb; 2) -1006 kJx/Momb; 3) -996 kJIx/Moab; 4) -876 kJK/MOJIb.



8. TCHHOTa, KOTOpas mmorjiomacTCAa U BEIACIACTCA IMPU pa3I0KECHUH XUMHYCCKOTI'O
COCAMHCHUSA KOJINYCCTBOM 1 Momb Ha IMMPOCTBHIC BCUICCTBA HA3BIBACTCA

9. Ecnu ckopocTh NpsAMOI peakiiuu paBHa CKOPOCTU OOpaTHOM peakluu, TO HACTyMaeT
XUMUYECKOE

10. 3aBUCHMOCTb CKOPOCTHU PEAKIMH OT TEMIIEPATYPhl ONPEAEIAETCS MPaBUIOM

Bapuant Ne 2

1. Bo ckoabKo pa3 yBenuuuTcs ckopoctsb peakiuu CaO(1) + CO,(r) = CaCOs(1) mpu
YBEIIMYCHUY JIaBJICHUS B 3 paza

1) B9pa3 2) B8paz3 3)B6pa3 4)B3paza S5) He U3MEHSIETCS.

2. Bo cKoNBKO pa3 yBEIMUYUTCS CKOPOCTh peakuuu npu HarpeBanuu ot 75°C mo 115°C,
€CIT TeMIIepaTypHBIN KO UIIEHT paBeH 2

1) B2pa3a 2) B4pasza 3) B8pa3 4) He usmeHurcs 5) B 16 pas.
3. Tlpu noBBIIICHNY JaBICHNS XUMHUYECKOE PABHOBECHE CMEIIAETCsI BITPABO
1) 2NO(r) + Oy(r) = 2NOy(r ) 2) C(1) + CO4(1) =2CO(r)
3) 2NF(r) + 3H(1)= 6HF(r) + N2(T) 4) CHa(r) +4S(1) = CSy(T) + 2H,S (1)

4. Xwummueckoe paBHoBecue peakunu 4FeSy(1) + 110,(r) = 8S04(r) + 2Fe,03(1) +Q
CMECTHTCS BIIPABO MPH

1) NOBBITIICHUM JABJICHHUSI ~ 2) TMOBBIMICHUHU KOHICHTpamuu SO,

3) nonomHUTENBHOM BBeAicHNH Fe,03  4) nomonHuTEIbHOM BBeeHUH FeS;

5. B romorennoii cucteme Hy(r) + l2(r) = 2HI(.) paBHOBECHBIE KOHIIEHTPAIIMK BEIIECTB
(monb/m) cocraBunu: HI - 0,02; I, - 0,05; H; - 0,03. HMcxoaHast KOHIIEHTpanus BOJAOPOia
(MomB/T) paBHA

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

6. B romorennoii cucreme 4HC1(r) + O(r) = 2H,0( 1) + 2C1; paBHOBECHBIE
KOHIIEHTpaluu BemiecTs (Monw/n) cocrapunu: HC1 - 0,85; O, - 0,44; C1, - 0,3.
HcxoaHast KOHIIEHTpamus KUCIopoaa (MOJb/1) paBHa

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

7. Ilpu cxuranuu rpaduta odpaszoaincs okcun yriaepoaa (1V) maccoii 8,86 r. Temnosoit
apdext peakiuu AH = -79,2 xJIx. Ternora o6pazoBanust CO-

1) -393,3 xk/lx/mons  2) -358.4 xJlxx/monb 3) -335,5 x/Ix/moms 4) -326,4
kJ>K/MOJIB



8.

9.

TCHHOTa, KOTOpas 1nmorjiomacTCsa 1IN BeIACIACTCA IPU O6pa3OBaHI/II/I XHUMHUYECKOI'O
COCAMHECHUA KOJIMYCCTBOM BCIICCTBA 1 MoJb u3 IMPOCTBIX BEHICCTB IIPU 3aJIaHHBIX
YCJIOBUAX HA3BIBACTCA

CMenieHre XMuMU4ECKOI0 PAaBHOBECHS ONPEEIIAETCs IPUHLIUIIOM

10. MuHnuManbHast U30BITOYHAS DPHEPTHUS, KOTOPOH JOHKHBI 00J1aJ1aTh MOJIEKYJIBI, YTOOBI

pCaknus MCXKI1y HUMU CTaJIa BO3MOXKHOM HA3bIBACTCS

Tema: «PacTBopbl. Teopusi 3J1eKTPOJTUTHYECKOM M CCOLUALUM»

Bapuant Ne 1

1.

Cwmemansl 100 r 20%-Horo pactBopa u 50 T 32%-HOT0 pacTBOpa HEKOTOPOT'O BEIIECTBA.
KoHIeHTpaIus moy4eHHOro pacTBopa

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

Jlns oydenust 9%-HOro pacTBOpa COJITHOW KUCIOTHI Hao pactBopuTh 67,2 1 HCl B
BOJIE MACCOM

1) 1,L107kr  2)0,505kr 3)0,987xr 4) 1,227 kr

YpaBHeHUIO 3Ag+ + PO43' = AgsPO,4 cooTBETCTBYET B3aUMO/ICHICTBHE
1) AgNO; ¢ NaPO4  2) Ag20 ¢ H3PO,

3) AgNO; ¢ H3PO4  4) AgClI ¢ NazPO,

KucnotrHoCTs pacTBOpPOB COJIEH C OJIMHAKOBOM MOJISIPHOW KOHIICHTPALUEH
YBEINYUBAETCS B ALY

HUTPAT KaJIHs, CUITUKAT KaJIHS
OpoMuI Kanblus, OpOMHU] ATFOMUHHUS
XJIOpU]T Kausi, PTOPHT Kaaus
XJIOPH/T JIATHUS, XJTIOPUT KU

Xnopua 6apus mMaccoii 41,6 r pacTBopuiM B BoJie. B moigydeHHOM pacTBOpe coepKUTCS
0,35 Mounb xsopu-uoHoB. CTeneHb JUCCOLMAUU XJIopuaa 6apus

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

ECiH KOHLIEHTPAIHS pacTBOPA MHAPOKCHAa aMMouHs paHa 0,1M u K, = 1,76%10, o
€ro CTeNeHb HOHU3AINH (Olyon) COCTABUT

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

Ecnu koHIIEHTpauus HOHOB BOAOPOJA [H+] u anerat-uonos [CH3COO'] B 0,1M pactBope
yKcycHOU kucioTel paBHa 0,00132 Monb/i1, TO €€ KOHCTaHTa MOHU3AIUN



1) 1,74%10° 2)1,76*10* 3)1,78*10* 4)1,74*10™*
8. Konmenrpanuro HOHOB BoJIopoja B pactBope nipu pH = 4,32 paBHa
1) 4,78%10* 2) 4,76%10° 3)4,74*10° 4) 4,74*10°

9. AKTHBHas KOHILIEHTpaIus aHnoHOB don- B 0,01 M pactBopa runpokcuaa kamust KOH,
YUNTBIBAsi HOHHYIO CUJIy pacTBOpa paBHa

1) 9*10° 2) 8*10°° 3) 7%10°3 4) 6*10°°

10. Koncranra runponusa, crenens ruapoiusa u pH 0,1M pactBopa comn HCOONH,
(Kn(xuc)= 1,810, Kn(ocn) = 1,76%¥107)

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

Bapuant Ne 2

1. K 100 mn 96%-nHoii cepHoit kuciotsl (p = 1,84r/mmn) npudasmiu 400Mi1 BOABI, MOTYUYHIICS
pacTBOp IIOTHOCTHIO 1,225 r/Mit. MossipHasi KOHIICHTpALUs pacTBOpa

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

2. U3 400 r 20%-HOTO pacTBOpa MpH OXJIAXKIESHUH BBIIEINUIOCH S0 T pacCTBOPEHHOTO
BelecTBa. MaccoBasi 107151 BEIIECTBa B OCTABLIEMCS PaCTBOPE

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

3. Vpasuennio Fe** + 30H" = Fe(OH); cooTBeTcTBYeT B3auMoeiicTBIE
1) FeC13 ¢ KOH 2) Fex(SO4)3 ¢ Ba(OH),
3) FeSO,c NaOH  4) Fe(OH)3; c HC1

4. 1llenoyHOCTH PAaCTBOPOB COJIEH C OJMHAKOBOM MOJISIPHOI KOHIIEHTpauuein
YBEJIUYUBAECTCS B PALY

1) xapOoHaT HATpUs, UOAUI HATPUSA  2) CyAb(UT Kaaus, CyIbpua HaTpUs
3)HUTPUT HATPUS, HUTPAT HATPUS 4) XJ0pul TUTHUS, XJIOPUJ aMMOHHUS

5. KommnuectBo orpunarenbHbix HOHOB B 120 1 10% pacTBOpa aMMOHUS, €CIIH CTENEHb
JIUCCOIMAITNHN COTu paBHA 90%

1) 0,135 moms  2) 0,15 mons  3) 0,167 monb  4) 1,67 mouib

6. Ecnu xonnentparus azoructoit kucinotsl HNO; paBra 0,12M u K, = 6,9*10'4, TO
CTEIEHb €€ NOHU3AIUU COCTABUT

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



7. Ecnm xoHIEHTpaIus pacTBopa ruapokcuaa ammonus pasaa 0,1M u K = 1,76*10°, to
€ro CTeNeHb MOHU3AIMH (o) COCTABUT

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

8. KomnmenTparus noHos Bojgopoza [H'] 6%-Horo pacTBopa X10poBOAOPOIHOI KHCIOTHI
(p = 1,028 r/mi) cocraBisieT

1) 1,69 2) 2)1,76 3) 1,78 4) 1,65
9. AxruBHOCTH XJ70pua-u0oHOB B 0,1 M pactBope xnopuaa Harpust NaCl pasna
1) 7,58*10%  2)7,62*10% 3)7,68*10%  4)7,54*10”

10. Crenens runponusa u pH comu 6pomuna ammonus NH4Ba pH 0,011 pactBopa (Ko =
1,76*107)

1) 2,38%102 1 5,62 2)4,52 *10° u 8,34 3)5,68 *10° 1 6,32  4) 3,54*10"% u 4,35
Tema: «OKHCINTEILHO-BOCCTAHOBUTEILHEBIE PC€aAKIIUM U 3JICKTPOXHMHUYECCKHE MPOLECCHD>
Bapuant Ne 1

1. Peakmusi UCIpONOPIHOHUPOBAHUS

HNO, = HNO3; + NO + H,0

K:MnO4 + H,0 = KMnO4 + MNO,4 + KOH
NH4sNO3; = N,O + H,O

KCIO3; = 0, + KCI

2. Peakuus BHyTPHMOJIEKYJISIPHOTO OKHCJICHUS-BOCCTAHOBJICHUS

1) AgNO; = Ag + NO, + O,

2) Ag,0 =0, + Ag

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

4) NO, + H,O = HNO;3; + HNO,

3. Ompenenure cymmy ko3 durenToB B ypaBaenue peakuun CaOCl, + H,O + NaBr —
1)8 2) 7 3) 9 4) 10
4. YCTaHOBUTH COOTBETCTBUE

1: mpoaykTsl anekTposu3a paciiasa CuCl, A:CuuCl,

2: mpoayktsl anektponnsa pacteopa CU(NO3),  b: Cuu O,

3: mpoaykThl anekTponn3a pactopa Ca(N03); B: H, u O,
I':Cau0O,
I[Z H2 u C|2

5. B mporuecce anekrposusa pactBopa NaCl, mpu cuie Toka SA 3a 85 MuH Ha aHOIE

BBIICIIICTCS MPOAYKT 00BEMOM 71 (OKPYTJIUTB JI0 IECATHIX )



6. s oxucnenus B kucinoit cpene 0,05 1 0,2 M NaNO, notpedyercst 0,25 H pacTBOp
KMnQO,4 o6semom 71 (OKpYTJIUTh IO COTBIX )

7. Ucxons us peakiun S0, + HCIO, + H,O = HCI + H,SO4 , re 1 1 pactBopa comepsKuTcst
10 r HCIO4, HopmanbHocTh HCIO, paBHa -MOJIB/JT (OKPYTIIUTH 710

JIECSTBHIX )

8. 3mHaueHHe IIEKTPOIHOIO MOTCHIMANA Meau, morpyxennoi B 0,0005 u pactBop Cu(NOs3),
pPaBHO B (oxpyriuTh 10 THICSAYHBIX)

9. Ecam xoH1EHTpaIus HOHOB BOJIOpOJa B pacTBope 4,8%* 1073 MOJIB/J, TO IOTEHIUAI
BOJIOPOJHOTO 3JIEKTPOa PaBEH B (oxpyrauTh 10 THICSYHBIX)

10. Eciu B 0,51 pactBopa coaepxkurcs 0,0699 r FeCl, r, To moTeHmuan xene3Horo
3JIEKTPO/ia paBeH B (OKpyrJIUTh 10 THICSYHBIX)

Bapuant Ne 2

1. Peakuusi BHyTpUMOJIEKYJISIPHOTO OKHCJIEHUS-BOCCTAHOBIICHHUS
1) KCIO3 = 0, + KCI
2) NH4NO3; = N20O + H,0
3) HNO; = HNO3; + NO + H,0
4) KoaMnO4 + H,O = KMnQO4 + MNnO4 + KOH

2. Peaxnus quciiponIOpIIMOHUPOBAHUS
1) KySO3=KyS0O4 + K;S  2) NO, + H,O = HNO3 + HNO,
3) AgNO; = Ag + NO, + O, 4) Ag,0 =0, +Ag

3. Ompenenute cymMmmy Kod(h(GUIIMEHTOB B YpaBHEHHUE PEAKITUI

K>Cr,07 + H,SO4 + NayS03 —
117 2)18 319  4)20

4, VYcraHOBUTE COOTBETCTBUE
1: KMnO,4 + Na,SO3 + H,SO, —  A: MnSO,4 + K,SO,4 + Na,SO,4 + H,O
2: KMnO,4 + Na,SOz + H,O — b: MnO, + KOH + Na,SO4
3: KMnO4 + Na;SO3 + KOH —  B: KoMnOy4 + NapSO4 + H0O
I': MnSO, + KOH + Na,SO, + H,0

5. B mpomnecce anektponm3a pacmiaBa NaCl, mpu cuite Toka 2A 3a 45 MUH. Ha KaToIe
BBIJICTISIETCS TIPOIAYKT MACCOM T (OKPYTIIUTH /10 COTHIX)

6. B mporecce anexTponuza pactBopa Na,SOg, pu cuie Toka 2A 3a 2 4 Ha aHOJe
BBIICIIICTCS MPOAYKT 00 BEMOM 71 (OKPYTJIUTH JIO COTHIX)




7. Ecmam nuxpomat-uoH BoccTanaBinuBaetcs 10 xpoma (I11), To monsipHast KoHIIEHTpaus
SKBUBANEHTa quxpomaTta kamus (o =10%; p = 1,07 r/mi) paBHa
MOJIB/JT. (OKPYTJIUTH 0 COTHIX)

8. [ns B3aumoneiictust ¢ 0,25 monb KCr,O7 pebyercs 2 H pactBop HBr o6semom
71 (OKPYTJIUTH JI0 COTHIX)

9. Ecam xoH1eHTpaIus HOHOB BOJIOpoJa B pacTBope 3,8%* 1073 MOJIB/J, TO IOTEHIUAI
BOJIOPOJIHOTO JIEKTPOJA PABEH B (oxpyrauTh 10 THICSYHBIX)

10. Ecnu moTeHnman BOAOPOIHOTO 3JIEKTPO1a paBeH - 236 MB, ToO aKTUBHOCTh HOHOB
BOJIOPO/Ia B pacTBOPE paBHA MOJIB/JT (3amucaTh B CTAaHAAPTHOM

BU/JIC)
Tema: «KomIiekcHbIe coeiMHEHHD)
Bapuant Ne 1
1. IlapamarHuTHBIN HU3KOCIMHOBBIN BHYTPHUOPOUTATbHBIN
1) [Mn(NO2)e]”  2)[CoBre]”  3)[Fe(CO)J™  4)[VClg]"
2. YCTaHOBUTH COOTBETCTBHE MEXIY Ha3BaHHEM U (POPMYIION KOMIUIEKCHOW COJIH
1: Ky[PtCls] 2: [PtC13(NH3)3]Br 3: [CoF3(H20)s] 4:[Co(NHs)s][Co(NO2)e]
A: terpaxnoporutatusart (1) kanus
b: Opomu TpraMMuHTpUHHTpOXTOpOIIaTuHEI (1V)
B: TpuakBarpudTopokoOansT

I': rekcanutpokoOansTat (111) rekcaammunko6ansTa (111 [: muxnoporerpaaMMUHHUKEIS
E: rexcanmanodeppat(Il) xanus

3. YCTaHOBHTH COOTBETCTBHE MEXY (HOPMYIION COSIMHEHUS M KOOPAUHAIIMOHHBIM YHCIIOM
1: [FeFx] ™2 A: 6

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

4. Ecmu pactsop cozepxut 0,05 momb/1 Ko[Ag(CN)s] 1 0,05 moxs KCN, K, = 1*10%, 1o
KOHIICHTpAIMs HOHOB cepedpa B MOJIb/JT

5. Ecnu ams KOMIUIEKCHOTO MOHA SHEPTHs paciieruieHus paBHa 167,2 kJ[»x/Moib, TO OH
MOTJIONIAET CBET C JUIMHOU BOJIHBI B HM

6. Ecnu npu aeiicTBUM pacTBOpa CEpHOI KUCIIOTHI BeCh OapHil U3 pacTBopa
Ba(CN),*Cu(CNS), ocaxxnaercst B Buze cyibdara 6apus, TO KOOPIUHAITMOHHAS
dbopmyna conu




Bapuant Ne 2

1. TlapamarHUTHBIN BBICOKOCITMHOBBIN BHYTPHOPOUTAIbHBIN

1) [VClg]*

2) [Fe(C0)a]** 3) [NiCls]* 4) [PA(NH3)e]*

2. YcTaHOBHUTH COOTBETCTBHE MEX1Yy Ha3BaHUEM U (POPMYJION KOMILJIEKCHOM conu 1:

Ks[Fe(CN)e]

A: rexcanmmanodeppat(l1) xamus

2: [Ni(NH3)4]Cl; b: xnopuz terpaammunaunkessi(l1)

3: Kz[SIFs]
4: [Ni(CO)4]

B: rexcadropocunukat (IV) xanus
I': TerpakapOOHUITHHUKEH

J: nuxmoporeTpaaMMUHHHUKEIIS

E: rexcanmanodeppart(ll) xamus

3. YCTaHOBHUTH COOTBETCTBHE MEXTY (DOPMYJION COSIMHEHUS M KOOPAUHAIIMOHHBIM YHCIIOM

[Ni(C0)x]°
[Co(CN)x]*?
[Fe(CO)x]°

A4
b: 6
B:5
|
J:3

4. Ecau pactBop coaepxut 0,02 mosn/m CAd(NO3), u 1 moas NH3, Ky, = 2,75*10'7, TO
KOHIIeHTpaHI/ISI HMOHOB KaaIMUs B MOJ'II)/J'I

5. Ecnu MakcuMyM NOTJIONIEHUS] BUAMMOTO CBETA JJIsl KOMIUIEKCA COOTBETCTBYET JUIMHE
BostHbI 400 HM, TO 3HEprus paciuernieHus B kJ[>x/Moib

6. Ecnm mns ocaxaenust xjopa u3 pactBopa Ha 1 moib PtCl,*3NH3 (KUYp; = 6) Tpedyercs 1
MOJIb HUTpaTa cepedpa, To KoopAHUHAIIMOHHAs opMyIia

COCOAUMHCHUSA

Kpumepuu OUECHKU omeema cmydeuma npu 6blNOJIHEHUU mecmoeblx 3a0aHuil

Onenka TpeOoBanus kK 3HAHUAM
OneHka «OTJIIMYHO» BBICTABIIAETCS CTYIEHTY, €CIM OH TIyOOKO M
OPOYHO  OCBOMJI  IMPOrpaMMHBIM  MaTepuaj,  HCUEpIIbIBAIOLIE,
OTJIINYHO

MOCJIE0BATENBHO, YETKO U JIOTUYECKU CTPOMHO €ro WM3J1araeT, yMeeT
TECHO YBSI3bIBaTh TEOPHUIO C TMPAKTUKOW, CBOOOJHO CHpaBISETCS C
3aJayaMy, BOIMpPOCAaMU U JPYTUMHU BHUJAMU MPUMEHEHUS 3HAHUM,
IpUYEM HE 3aTPYAHSETCS C OTBETOM IPH BUJIOM3MEHEHHM 3aJaHUil,
MPaBUJIBHO OOOCHOBBIBAET MPUHITOE PELICHHE.




OneHka «XOpOLIO» BBICTABIISAETCS CTYAEHTY, €CIIM OH TBEPAO 3HACT
MaTepuan, IpaMOTHO M II0 CYIIECTBY H3JIaracT €ro, He JOIycKas
xopoto CYLIECTBEHHBIX HETOYHOCTEM B OTBETE Ha BOIPOC, IIPABUIBHO
IIPUMEHSAET TEOPETUYECKUE IIOJIOKEHUS IPU PELICHUU INPAKTUYECKUX
BOIIPOCOB M 3aJ1ay, BJI1aJieeT HEOOX0AMMBbIMU HABBIKAMH U IIPUEMAMHU UX

BBITIOJTHCHUSI.

YAOBJICTBOPUTCIBHO

OleHKa «yJTOBJIETBOPUTEIBLHO» BBICTABIISACTCS CTYICHTY, €CJIH OH
UMEEeT 3HAHHS TOJHKO OCHOBHOI'O XapakTepa, HO HE YCBOWJI €ro
JeTaliel, JIONyCKaeT HETOYHOCTH, HEJAOCTAaTOYHO  IPaBHIIbHBIC
(GOpMYJIMPOBKH, HApPYyIICHUS JIOTHYECKOW IOCIEA0BATEILHOCTH B
HN3JI0KCHUU HpOFpaMMHOFO MaTCpI/IaHa, HCIIBITHIBACT 3anyIIHeHI/ISI HpI/I
000CHOBaHHUHU OTBETA.

HEYHAOBJICTBOPUTCIIBHO

OHCHKa CHCYOOBJICTBOPUTCIILHO» BBICTABJIACTCA CTYACHTY, KOTOpBIﬁ
HE 3HaeT 3HAYUTEIBHOW YacTH MPOTPAaMMHOI0 MaTepHuaa, JOIMYCKaeT
CYILLECTBEHHbIE OIIMOKU, UMEET 3aTPyJHEHUSI IIPU OTBETE HA BOIIPOCHI
u 000CHOBaHUU OTBETOB. Kak MPaBUIIO, OLICHKA
«HCYHOBJICTBOPUTCIIbHO» CTABUTCA CTYACHTAM, KOTOPBIC HE MOTYT
OPOJOKUTh  OOydeHHMe 0e3  JOMOJHUTENbHBIX  3aHATHH 10
COOTBETCTBYIOIIEH AUCIMILTUHE.

~own

10.

11.

Ilepeuens 6onpocos K IK3ameny

OcHoBuble nonoxenuss AMY. Atom. Monekyna. Xumudeckuil aneMmeHT. IIpocteie n
cioxHble BeulecTBa. OTHOCUTENbHAs aTOMHAs Macca, OTHOCHTENbHAs MOJIEKYJsIpHas
Mmacca. Moub.Yucno Asoranpo. MonsipHas Macca.

OCHOBHBIE CTEXHOMETPUUECKHE 3aKOHBI.

OcHOBHBIE TUIIBI XUMUUYECKUX PEAKLIUH.

Knaccel HeopraHueckux BelIeCTB:OKCH/IbI, KUCJIOThI, OCHOBaHUs, coiu. VX pusnueckue
U XUMHYECKHE CBOMCTBA, CIIOCOOBI MOTY4EHUS.

Crpoenue aroma. Mogens Pesepdopna, ero nemoctatku. Teopusi bopa. KsantoBas
TEOpHsl CTPOEHUS aTOMa.

KBanToBeie uncna. [Tpuanun [Taymu. [IpaBuno ['ynna. [IpuHImMn HauMeHbIIEH SHEPTUN.
ITpaBuiia KneukoBckoro.

[lepponnuecknii  3aKOH M IEPUOAMYECKAss CHCTEMA XUMHUYECKHX DJIEMEHTOB
JA.M.Menneneesa. Ilpunuun mnoctpoeHus. ['pynnbel U nepuoisl. 3aKOHOMEPHOCTH
U3MEHEHHUs CBOMCTB aTOMOB, IIPOCTBIX BEHIECTB U COEAMHEHMH, OOpa30BaHHBIX
XUMHUYECKMMH DJJIEMEHTAMH, B IpEeAenax IVIABHBIX MOATPYII U MEPHOIOB CHCTEMBI
H.N.MenneneeBa. [lepuoinyHOCTh CBOMNCTB AaTOMOB .

Xumnueckasi cBsi3b. M3o00pakeHne xumuueckod cBsizu. KoBaneHTHas (mossipHas,
HernosipHast). Mexanu3Mbl  00pa3oBaHUsT KOBaJeHTHOW cBsi3u. CBOWMCTBA KOBAJICHTHOM
cBsi3u. ['mbpunuzanus opoutaneit. J{umnons, JyiMHA TATONS, JUIOIbHBII MOMEHT.

MeTto BaJIeHTHEIX cBs13eil. OcHOBHEBIE mooKeHNUsT Metona BC.

Meton MONEKYJISpHBIX opOutaneil. MarHuTHbIE CBOICcTBa BemiecTB.  JIuHelHas
koMOuHanus atoMHbIX opoutaneit (JIKAO). CesspiBatomue u paspoixistomue MO
HonHas cBA3b.




12.

13.

14.

15.

16.

17.
18.

19.

20.

21.

22.

23.

24.
25.

26.

27.

28.
29.

30.
31.
32.
33.

34.

BonoponHas cBA3b. MeXMoseKylsipHasi U BHYTPUMOJIEKYJISIPHAs BOJOPOJHBIE CBSI3U.
MexmonexkynsipHoe B3auMoJeiCcTBUE: 1) DIEKTPOCTaTUYECKOE — OPHEHTALMOHHOE
(IUTMONB-AUMOIBHOE), WHIAYKIIMOHHOE U JUCHEPCHOHHOE; 2) JOHOPHO-AKIENTOPHOE.
VYpaBuenue Ban-nep-Baanbca. 3HaueHue BOJJOPOIHBIX CBSI3EH.

Mertannuueckast cBA3b. CXOACTBO M pa3iuyue C KOBAJECHTHOM  CBS3BIO.
HeHachl1eHHOCTh U HEHAINIPABIEHHOCTh METAININYECKON CBSI3U.

Xumuyeckass kuHeTHKa. CKOpOCTb XMMHUYECKMX peakuuid. Cuctema. I'omoreHHble u
rereporeHubie cucrembl. Paza. CKOPOCTh TOMOT€HHOM U T€TepOreHHOM peaKIu.
@daxToppl, BIUAMOIIME Ha CKOPOCTb XHMHUYECKUX peakuuid. 3aBUCUMOCTb OT
KOHLIeHTpauuu. OCHOBHOM 3aKOH XMMUYECKON KMHETHKHU.

BrusiHue Ha CKOpOCTh XMMHUYECKUX peakiuii temmepartypsl. [IpaBuno Baut-I'odda.
AKTUBHBIE MOJIEKYJIbl. DHEpPrusi aKTHUBALUUU. 3aBUCUMOCTb 3HEPIMU aKTHUBALMU OT
NPUPOJBl PEarupyrolyux BELIECTB. DHEPreTUYeCKuid Oapbep, MepexoJHOe COCTOSHHE.
VYpaBHeHne AppeHuyca, Kak Oojieeé TOYHO OIUCHIBAIOIIEE 3aBHUCHUMOCTH CKOPOCTH
XUMHUYECKON peaKklMU OT TEMIIEPATYPHI.

3aBUCUMOCTh CKOPOCTH XMMUYECKHUX PEaKUUid OT MPUPOJIbl PEArnpYOIIEro BEUIECTBA.
IlonsTne o karanusze M Karanmsatopax. Karanutudeckue peakuuu. ['OMOTreHHBI U
FeTEepOreHHbI KaTanu3. MexaHu3M JAEeNCTBUSL KaTaau3aTopoB. AKTUBHBIE II€HTpPbI
karanu3atopoB. Karamutudeckue siiapl. [IpomoTopsl. M30upaTelbHOCTh KaTaTN3aTOPOB.
Tepmonunamuka. TepmoauHamuueckass cuctema. @asza. ['eTreporeHHas M roMoreHHas
cucrembl. KomnoHeHTsl cucrembl. @DYHKIMM U HapaMeTpbl COCTOsIHMS. BHyTpeHHss
SHEprusl.

[lepBoe Hayamo (3aKOH) TepMOAMHAMHUKU. OHTanbnus. CTaHIAPTHOE COCTOSIHUE
BelecTBa. CTaHAapTHAs SHTAIbIIUS PEAKLIUH.

Tepmoxumust. Tepmoxumuyeckoe ypaBHeHue. 3akoH JlaByaswe-Jlammaca. OcHOBHOI
3aKOH TEPMOXUMHUH - 3aKOH I'ecca. Kpyrosbie npouecchl (LUKIIBI).

OHTponus Kak (YHKIHS COCTOSHUS CHCTEMBl. TepMoaMHaMuyecKkass BEpOSTHOCTD
cocrosgHuss cucrembl W. CranpaptHas oHTponus. Bropoe Havano (3aKoH)
TEPMOINHAMUKHU.

[Toctynar Ilnanka (TpeTbe Hauano TEPMOAMHAMHKH). MI3MeHEeHHe SHTPOIUH BEIlecTBa ¢
YBEJIMUYEHUEM TEMIIEPATYPBHI.

Oneprus ['n66ca. Ca3anHas sHeprusi. HanpaBiaeHHOCTh XUMHUYECKOTO Mpolecca.
OOpatumble W HeOOpaTHUMBbIE peakiuu. XuMudeckoe paBHoBecue. I[Ipuniun Jle
[Matense. CMeLEHNE XUMUYECKOTO PAaBHOBECHSI.

PactBopsl. Knaccudukanust pacTBopoB MO arperarHomy cocTosiHuio. HacelieHHsle,
HEHACBILICHHBIE U NIEPECHILICHHBIE PACTBOPHI.

Konnentpanust pactsopoB. KoHiieHTpupoBaHHble U pa3daBiieHHbIe pacTBOpbl. CriocoObI
BBIPAKEHHS KOHLIEHTPALMU PacTBOPOB.

DNEKTPOIUTHI U HEINEKTPOIUTHI. CUIIbHBIE, c1a0ble U CpeHEN CHITBI 3JIEKTPOIUTHI.
OnexrponauTnueckas aucconuanus. OCHOBHBIE MOJIOXKEHUS TEOPUH DJIEKTPOIUTHUYECKON
quccouuanuu. Mexanusm auccouuanui. KucmoTsl, OCHOBaHMS U COJM ¢ TOYKU 3PEHUS
TOA. Crenenp auccounanuu. KoHCTaHTa AMCCOLMALINYL. 3akoH pa3z0aBieHuUs
OctBanpa.

OnexTpoauTHueckas auccouuanus Boasl. MloHHoe npousseneHue Boabl. BonopoaHslil u
TUJIPOKCHIIbHBIN Moka3zaTenu. pH pacTBopoB couieil.

[Tpou3sBeneHne pacTBOPUMOCTHU. Peakiinu HOHHOTO 0OMeHa.

I'mppomnus coneit. Tunsl ruaponusa. Peakius cpenpl. CTeneHb U KOHCTAHTA TUAPOIN3A.
WneanpHble pacTBOpbl. KomnuratuBHele cBoiicTBa pacTBopoB. Ocmoc. OcmoTudeckoe
nasienue. 3akoH Paynsa. CneactBus u3 3akoHa Payis.
OxucIuTENbHO-BOCCTAaHOBUTENbHBIE  peakuuu. Teopus OBP. Knaccudukanums
OBP.Oxucnurenu 1 BOCCTaHOBUTENU. MeTobl cocTaBieHus ypaBHeHuii OBP.



35. DnekTponu3. DIEeKTPOIU3 PaciuiaBoB, BOAHBIX pacTBopoB. [Tonstue o I'D. CocraBieHue

I'D. OJIC snementa. Cranmaptaas DJIC snemenra.

36. DnektpoaHbie moTeHIUaNbl. CTaHAapTHBIC AJIEKTPOAHBIE MOTCHIUANBL. 3aBUCHMOCTh
3JIEKTPOAHOIO TMOTEHIMAlla OT KOHIEHTpPAlUi BEIIECTB M TeMIeparypbl ( ypaBHEHUE

Hepncra). DnekTpoxuMuyeckuil psji HanpsyKeHU METaIoB.
37. KonnuecTBeHHas XapaKTepUCTHKA IIPOLIECCOB AIEKTposn3a (3akoH Papanes).

38. Iucniepcubie cuctembl. JlucnepcHast ¢aza u aucnepcuonHas cpena. CycneH3uu H
smynbcu. Kommouansie pactBopbl. Oddext Tunmans. Koarymsamus. 3HaueHue

KOJUJIOUJHBIX PaCTBOPOB.

39. Kommiekcuble coequnenus. Koopaunaunonnas teopust Bepuepa. OCHOBHbIE THIIBI K.C.

Homenknarypa k. c. [Ipaktudyeckoe npuMeHEHHE K. C.

Hpumepbl IK3AMEHAUUOHHDBIX ounemos

UHI'YIICKUN FOCYI[APCTBEHHI)II?I YHUBEPCUTET
IK3aMeHALUOHHBIN Onier Ne 1

ITo kypcy «Teopernuyeckasi HCOPraHUYECKasd XUMHA

JUIS1_CTYAEHTOB 1 Kypca CnenMaJbHOCTH «XHMHS)

Bonpochl.1. OCHOBHBIE CTEXHOMETPHUUECKHE 3aKOHBI. THUIIBI XUMHUYECKHUX PEeaKIHil.

2. Tlocrynat Ilnanka (TpeTrbe Hayalo TepMOAUHAMHKH). M3MeHeHue sHTponuu
BelleCTBA C yBeNIMYeHUEM TemrepaTypbl.OHeprus [ubO6ca. CBsizaHHas dSHEprus.
HampaBneHHOCTh XUMHUYECKOTO MTpoLiecca.

3. HanuimuTe ypaBHEHUS IEKTPOIUTHUECKON TUCCOIMUAIUU CIEAYIOIMINX BEIIECTB:
a) cynb(ara kanus; 0) oprodochopHoi kucnotel; B) xjopuaa sxeneza (lll); 1) murpara
Oapusi; ) THAPOKCUAA HATPHUSL.

buner paccMoTpeH U yTBep:kJieH Ha 3acelaHuM KadeIpbl

3aB. kadenpoii, mpodeccop A.M.CanamoB

UHT'YIHICKUA TOCYJAPCTBEHHBIV YHUBEPCUTET

IK3aMeHAUMOHHBIN Ouyer Ne 2

ITo xypcy «Teopernueckasi HEOPraHMYECKass XUMMSI

JJISE CTYAEHTOB 1 Kypca cnenMaJbLbHOCTH « XHMH

Bomnpocel. 1. OcHoBHble nonoxenuss AMY. CoBpeMeHHbIE ONpPeIeSICHUs] MOHATUI
aToOM H MOJICKYJIA. HpOCTBIC 1 CJIOXKHBIC BCIICCTBA. OTHOCHUTENbHAsT aTOMHAs Mmacca,
OTHOCHUTEJIbHAS MOJIEKYJIsipHasg Mmacca. Moub. Huceno ABorazpo. MosspHas macca.

2. DHTponus Kak (QYHKIHS COCTOSIHUSA CHUCTEMBI. TepMoarMHaMuvecKass BEPOSTHOCTD



cocrosiHus cucreMbl W. CtanaapTHas 3HTponus. Bropoe Hayano (3aK0H) TEPMOAMHAMUKM.
3. OCHOBHBIE TUIIbI XUMHUYECKUX peakiui. [[puBecTn mpuMepsl Kak101 U3 HUX.

bunet paccMoTpeH U yTBep»AeH Ha 3aceaHuH Kadeapsl

3aB. xkadenpoii, mpodeccop A.M.CanamoB
Kpumepuu oyenku omeema na Ik3amene
4-0annpHas 1IKana [Toka3zaTenu Kpurepun
(YpoBeHb
OCBOEHUS)
OTan4HO 1. Tonuora wuznoxenus | CTyIeHTOM J[aH TMOJHBINA, B JIOTUYECKOU
(NOBBIIIEHHBIH TEOPETHYECKOr0 MOCJIEIOBATEIbHOCTH Pa3BEPHYTHIM OTBET
YPOBEHB) Marepuana; Ha TIOCTaBJICHHBIM  BONpPOC, TJI€ OH
2. Ilomnota U | IPOJAEMOHCTPUPOBAJl 3HAaHUS IIpeAMeTa B
MPaBUIBLHOCTh MOJIHOM 00beMe Y4eOHOM MpPOTpaMMBI,
peLICHHS JIOCTaTOYHO r1yooKo OCMBICIIUBAET
PaKTUYECKOTO JIACLIUIUINHY, CaMOCTOSTENBHO, u
3a1aHus; HCUYEPIIBIBAIOLIE OTBEYAET Ha
3. TlpaBuibHOCTH M/UH | JAOTIONHUTCIBHBIC — BOIPOCHL,  IPUBOIUT
apryMEHTHPOBAHHOCT cOOCTBEHHEBIE IIpUMEPLI 110 HpO6HeMaTI/IKe
b n3JI0Keuus | MOCTaBJICHHOI'O BOIIpocCa, peunia
(1I0CIe10BaTeNbHOCTD | IPEIUIOKEHHBIC NPAKTHIECKUE 3a1aHus Oe3
neicTBuiA); omunOOoK.
Xopomuio 4. CamocrosTtenpHocTh | CTyIEeHTOM JaH pa3BEpHYTHIA OTBET Ha
(6a30BbIit OTBETA; [IOCTABJIICHHBI  BONPOC, TIAE€  CTYIEHT
YPOBEHB) 5. Kynbtypa peun; JIEMOHCTPHUPYET 3HAHUS, IPUOOPETEHHBIE Ha
6. uT.L JEKIIMOHHBIX M CEMHHApCKUX 3aHATHAX, a
TAKXE MOJTYYECHHBIE MOCPEICTBOM M3YUYEHHUS
00s13aTeNbHBIX Y4€OHBIX MAaTEepPHAIOB IO
KypCy, AaeT apryMEHTHPOBAHHBIE OTBETHI,
IIPUBOJIUT IIPUMEPBI, B OTBETE NIPUCYTCTBYET
CBOOOZHOE  BJIAJIEHHE MOHOJIOTHYECKON
peYbI0, JJOTUYHOCTh M IMOCIEA0BATEIbHOCTh
oTtBeTa. OIHAKO JOMYCKAETCd HETOYHOCThH B
OTBETE. Pemmn MIPEAJIOKEHHBIE
MPAKTUYECKHE 3adaHus C HEeOOIbIIUMU
HETOYHOCTSIMH.
Y 10BII€TBOPUTEITH Cryaentom naH OTBET,
HO CBUJETENBCTBYIOIIUNA B OCHOBHOM O 3HAaHUU
(TIOPOTOBbIiA MPOIIECCOB HA3y4aemMoit JTIACIUTUINHBI,
YPOBEHD) OTJIMYAIOIIMKACSA HEJOCTATOYHOM TiIyOMHON

U TIOJHOTOW PACKPBITHS TEMBI, 3HAHHEM
OCHOBHBIX  BOIIPOCOB  Teopuw,  ciabo
c(OpMUPOBAaHHBIMU  HaBbIKAMHU  aHajIM3a
SBJICHUM,  TPOLIECCOB,  HEIOCTATOYHBIM
YMEHUEM  JaBaTb  apryMEHTHPOBAaHHBIE
OTBETHI u MIPUBOANUTH MIPUMEPBHIL,
HEJOCTAaTOYHO  CBOOOJHBIM  BIIAJICHUEM




MOHOJIOTHYECKOH pPE€YbI0, JOTUYHOCTBIO U

[10CJIEI0BATEIbHOCTBIO OTBETA.
JomyckaeTcsi ~ HECKOJbKO  OmIMOOK B
CoJlep>KaHNuU OTBETa U perieHuu

IIPAKTHUYECKUX 3aaHUM.
Heynosnersopure CryneHToM JaH OTBET, KOTOPBIA COJAEPIKUT
JIBHO pan CEPbE3HBIX HETOYHOCTEH,
(YpoBeHb He OoOHApY)KMBAIOIINKA HE3HAHHE IPOLIECCOB
copMHpOBaH) M3y4aemMoi MPEIMETHOM obnacru,

OTJIMYAIOIIMNACS HETJITyOOKUM PacKphITHEM
TE€Mbl, HE3HAHMEM OCHOBHBIX BOIIPOCOB
TEOpHH, HEC(HOPMHUPOBAHHBIMU HABBIKAMH
aHaJIM3a SIBJICHHUH, ITPOLIECCOB, HEYMEHUEM
JlaBaTb ~ apryMEHTHPOBAaHHBIE  OTBETHI,
ciabbIM  BJIAZICHHEM  MOHOJIOTMUYECKOU
peublo, OTCYTCTBMEM  JIOTMMHOCTH U
II0CJIEZI0BATEIBHOCTH. BoiBogs!
IIOBEPXHOCTHBI. PenieHne npakTUYeCKUX
3aJJaHUil HE BBINOJHEHO. T.e CTyIeHT He
CIOCOOEH OTBETUTH HA BOIPOCHI JIaXe IMPHU
JIOTIOJIHUTEIBHBIX ~ HABOASIIMX  BOIPOCAax
IpenojaBaTels.

8. YYEBHO-METOJUYECKOE U UHOOPMAILIMOHHOE OBECIIEYUEHUE
JUCHUTLINHBI

9.1. YueOHas JuTepaTtypa:

a) OCHOBHAA:

1. AxwmeroB H. C. O0mast u Heopranuyeckast xumusi: yaeoHuk 1t By3os/H. C.

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

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

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

4. Hekpacos b.B. O0mas u nHeopranndeckast xumusi. — M.: Xumus, 1973.

5. Heoprannueckast xumust: B 3 1./ITox pex. FO. 1. Tperbskosa . - M.: M3narenbckuii
ueHTp «Akaaemusi», 2004. — 240 c.

6.Yraii S1.A. OGmas u Heopranuwdeckas xumus. — M.:BIII, 2000. — 527 c.

1) IOMOJIHUTEJIbHAS JJUTEpaTypa
1. Crenun b. JI. Heoprannueckast XuMust: y4eOHHUK U1 XUMUYECKUX U XMMHKO-
TEXHOJIOTHYECKUX crienuaibHocTel Boicil. yueO. 3aBeaeHuit/b. [[. Crenun, A. A.llBeTkoB. — M.:

Bricmas mxoma, 2008. — 256 c.



2. CyBopoB A. B. O6mast xumusi: yueOHO€ mocodue JjIsl BhICHIL. y4e0. 3aBeieHui/A.
B. CyBopos, A. b. Huxonsckuii. — CII0.: xumus, 1995. — 624 c.

3. Jlngun P. A. Peakiuu HeopraHM4eCKHX BEIIECTB: cripaBouHUK/P. A. Jlugun. — 2-¢
u3., nepepad. u gomn. — M.: Jlpoda, 2009. — 638 c.

4, PabunoBuu B. A. KpaTkuii xumuueckuii cipaBouyHuk/B. A. Pabunosuy, 3. 4.
Xasuna. — CII0 .: Xumusg, 1994. — 432 c.

S. Jlypse 1O. 1O. CnpaBounuk no anamurudeckoit xumun/1O. 0. Jlypre. — M.
Xumusg, 1967. — 390 c.

6. 3amaun W ynpaxxHeHus 1o obuiel xumuu: yueoHoe nocooue./ITox pea. H. B.
Koposuna. — M.: Beiciias mikona, 2003. — 255 c.

7. [onb6paiix P. A. COopHEK 3a/1a4 U YIpaXHEHUH 0 XUMUH: Y4eOHOe TTocodue
JUTSL XUM.-T€XHOJI. CIell. BeIcil. yueO. 3aBeaenuii/P. A. ['onbOpaiix, E. . Macnos. — M.:

Bricmas mxoina, 1997. — 384 c.

9.2. UnTepHET-pecypchl

http://c-books.narod.ru/pryanishnikovl_2_1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru

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

NookrwnpE

9.3. IIporpammHoe obecneyeHmne

YHuBepcureT  o0ecreueH  HEOOXOMUMBIM  KOMIUIGKTOM  JIMIIEH3UOHHOTO U CBOOOIHO
pacipocTpaHsIeMoro MPOrpaMMHOTO 00ECTIEYeHHS, B TOM YHCJIe OTEUYECTBEHHOTO IIPOU3BO/ICTRA.

Kaxnplii oOywaromuiics B TeueHHE BCEro Mepuoja oOydeHHs obOecneueH WHAWBUAYaTbHBIM
HEOrpaHMYEHHBIM JOCTYIIOM K 3JIEKTPOHHOU MH(POPMAIIMOHHO-00pa30BaTeIbHOM cpe/ie YHUBEPCUTETA 3
OO0 TOYKH, B KOTOPOM UMeeTcsa MAOCTYN K HWH(OPMAIMOHHO-TEIEKOMMYHHUKAIIMOHHONW CETH
«HTEpHET» KaK HAa TEPPUTOPUH YHUBEPCUTETA, TAK U BHE €€.

YHuBepcuter oOecreueH CIenyIIIUM KOMIUIEKTOM JIHIIEH3MOHHOTO IPOTPaMMHOTO

o0ecreyeHusl.
1. JluneHsumoHHOE MporpaMMHoOe o0ecrieueHue, ucnonbzyemoe B Marl'Y

1.1. Microsoft Windows 7

1.2. Microsoft Office 2007

1.3. Ilporpammusiii kommaekc MMUC “Busyansaas Ctynus TectupoBanus™

1.4. Antusupyctoe I10 Eset Nod32

1.5. CnpaBouno-tipaBoBasi cucrema “I'apant”


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

Hap;my C TpagUuIUOHHBIMU HU3JAHUAMU CTYACHTBI W COTPYAHUKH HMCIOT BO3MOXHOCTH

I1OJIB30BAaThC SJICKTPOHHBIMHU ITOJTHOTECKCTOBBIMU Oazamu JAaHHBIX!

Tabnuua 9.1.

Ha3zpanmue pecypca

Ccebuika/goctyn

OnekTpoHHas  OubOnmoreka onHnmaiiH  «EjguHOE  OKHO K
00pa3oBaTeIbHBIM pecypcam»

http://window.edu.ru

«Obpa3zoBarenbHbIl pecype Poccuim»

http://school-collection.edu.ru

OenepanbHplii  00pa30BaTENbHBIA  MOPTAN:  YUPEKISHHUS,
nporpammsl, ctanaapthl, BY3s1, Tectel ET'D, TA

http://www.edu.ru —

®DenepalbHbIH LEHTP WH(POPMAITMOHHO-00pa30BaTEIFHBIX
pecypcos (OIIMOP)

http://fcior.edu.ru -

OBC  "KOHCVJIbTAHT  CTYJEHTA".  DnektpoHHas
O0MOIMOTEKa TEXHUYECKOTO By3a

http://polpred.com/news

NznatenbcTBO «JIaHby. DIEKTPOHHO-OMOIMOTEYHAS CUCTEMa

http://www.studentlibrary.ru -

Pycckas BupTyanpHas Onbmmoreka

http://rvb.ru —

W3znarenbctBo «JlaHby. DeKTpOHHO-OMOIMOTEYHASI CHCTEMA

http://e.lanbook.com -

ExxenenensHuk Hayku 1 oOpasoBanus FOra Poccun «Axagemus»

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

Hayunas snextponHas Oubimoreka «e-Library»

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

OnextpoHHO-OnbIoTeyHas cucrema [PRbooks

http://www.iprbookshop.ru -

ONeKTPOHHO-CIIPAaBOYHAsl ~CHCTeMa JIOKYMEHTOB B  cdepe
obpazoBanus «MHDOpMEIOY»

http://www.informio.ru

HNudopmarmonHo-npaBoBas cuctema «['apanT»

CeteBast Bepcus, JOCTYIIHA CO BCeX
KOMITBIOTEPOB B KOPHOPATUBHOM ceTu
Narl’y

OnexkTpoHHO-O0nbIroTeuHas cucrema «tOpaiir»

https://www.biblio-online.ru

10. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

TeopeTuveckuii Kypc

1) Jlekuuu: mpe3eHTaluHm.
2) KoHTpomnbHbBIE TECTHI.
3) CrucoK BOIPOCOB ISl IIPOBE/ICHHSI KOJUIOKBUYMOB.

4) TaOmuns!.



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

5) BapuaHTbl 3amanuii 1151 KOHTPOJIBHBIX PadoT.

6) BapuanTtsl 3ajanuii 1151 CaMOCTOATEIbHBIX padoT.

11. METOJANYECKUE YKA3AHMS JJIS1 OBYYAIOIIMXCS IO OCBOEHUIO
JTACHATLITAHBI

Hucuunnnba «Teopernueckass HeopraHuueckas XUMMs» HalpaBieHa Ha (OPMHPOBAHUE
komnerennuii: YK-2, OIIK-6, ITK-3.

ITpoMexyTouHas aTTeCTalys MPEANIONIAracT K3aMeEH.

[Tpuctynas Kk M3y4EHUIO TUCLMILIMHBI, HEOOXOAUMO B IEPBYIO OYEPEIb O3HAKOMUTHCS C
cojepkanueM paboueit mporpammsbl gucturinHb (PTLT).

Jlexuuy UMEIOT LENbI0 JaTh CUCTEMATU3UPOBAHHBIE OCHOBBI HAYUHBIX 3HAHU.

[Tpu n3yuenuu u npopaboTKe TEOPETUYECKOTO MaTepuaia HEO0OXOAUMO:

- MOBTOPUTH 3aKOHCIIEKTMPOBAHHBIA HAa JICKIIMOHHOM 3aHATUM MaTepuan U JOIOJIHUTH €ro C
Y4€TOM PEKOMEHI0BAHHOM 110 TaHHOM TE€ME JINTEPATYPHI;

- NPH CAMOCTOSITEIBHOM M3Y4YEHMM TEOPETUYECKOM TEMBbl CHEJaTh KOHCIIEKT, HCIOJIb3Ys
pekoMeHnnoBaHHble B PIIJ[ nuTepaTypHble MCTOYHMKM M pecypchl HHGPOPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHeT»

- IpY OJTOTOBKE K IPOMEKYTOUHON aTTeCTallMK 110 MOJYJII0 HCIOIb30BaTh MaTepuansl GoHaa
OLICHOYHBIX CPEJCTB.

JlaGopaTopHble 3aHATHS NPOBOJATCS C LEIbI0 YIIyOJleHus U 3aKpelyieHus 3HaHuM,
NOJYYCHHBIX Ha JIEKIMSAX M B TPOIECCE CAaMOCTOATENbHON pabOThl Hal HOPMAaTHBHBIMHU
JOKYMEHTaMH, y4eOHOH U HayqHOH JTUTepaTypoil.

[Tpu moAroToBKe K J1aOOpaTOPHOMY 3aHSITHIO HEOOXOAUMO:

- U3Y4YUTb, TIOBTOPUTH TEOPETUYECKUI MaTepHUall 110 3aJaHHOI TEME;
- [IpH BBIIIOJIHEHUH JOMAIIHUX PAaCUETHBIX 3aJIaHUM, U3yUUTh, IOBTOPUTH TUIIOBBIE 3a/1aHUs,
BBITOJIHAEMBIE B Ay TUTOPUH.

Pexomenganum no padore ¢ HaAy4YHO# U y4eOHOIl TuTEpaTypoi

Pabota ¢ yueOHOMI U HayuyHOU TUTEPaTypOl SABIISETCS ITaBHOM (hopMOii caMOCTOATEIbHOM
paboTel U HEOOXoaMMa MpH MOATOTOBKE K YCTHOMY ONPOCY Ha CEMUHAPCKHUX 3aHITHUSX, K
MOJyJbHBIM KOHTPOJIBHBIM paboTaM, onpocy, 3aueTy. OHa BKIIOYaeT NpopaboTKy JEKIIMOHHOTO
MaTepuala — H3y4EHHE PEKOMEHJOBAHHBIX MCTOYHUKOB M JUTEPATYPHI IO TEMATUKE JICKIUN.
KoHcnekT nekiuu A0KeH cojiepkaTh pedepaTUBHYIO 3alMCh OCHOBHBIX BOIPOCOB JIEKIHH,
NPEJUIOKEHHBIX MpernoAaBareaeM cxeMm (Mpu HUX JEMOHCTpalMH), OCHOBHBIX HCTOYHHMKOB M
JUTEpATyphl 1O T€MaM, BBIBOJBI MO KaXJOMy Borpocy. KOHCHEKT A0KeH ObITh BBINOJIHEH B
OTNIeNbHOU TeTpaau mo npeamery. OH J0oKeH ObITh aKKypaTHBIM, XOpPOIIO YHUTAaeMbIM, HE
coJiepKaTh He OTHOCSIIYIOCS K TeMe UH(OPMAIIHIO UK PUCYHKH.

KoHcnekTel HayqHOU IUTEPaTypPBhI IPU CAMOCTOSATENIBHON MOATOTOBKE K 3aHATUSAM JIOJIKHBI
OBITH BBINOJIHEHBI TaKXKe aKKypaTHO, COJAEP)KaTh OTBETHl HA KaKIbIH MOCTaBIEHHBIA B TeMe
BOIPOC, UMETh CCBUIKY Ha MCTOYHHMK HH(GOpMalnuu ¢ o0sf3aTeldbHbIM YKa3aHHEM aBToOpa,
Ha3BaHUS M ToJla M3JaHUS HUCMOJIb3yeMOW HaydHOH suTepaTypbl. KOHCIEKT MOXeT ObITh
OTIOPHBIM (COZIEPKATh JIMIIHL OCHOBHBIE KIIFOUEBbIE TO3UIIMH), HO IIPH ITOM MO3BOJISIOUIUM J1aTh
MOJIHBIN OTBET MO BOIPOCY, MOXKET OBITh MOAPOOHBIM. OObEM KOHCIIEKTa ONPEAEIsIeTCs CaMUM
00yJaronuMcH.

B nporecce paboTsl ¢ yueOHON 1 HayYHOH JIUTepaTypoil 00ydaronuiics MOKeT:

- JlenaTh 3alUCH MO XOJAYy 4YTE€HHUS B BHUJE NPOCTOrO0 MM Pa3BEpHYTOro IUlaHa (CO3/1aBaTh
IIEpEYEHb OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHUKE);

- COCTaBJIATh Te3UChl (LUTHUPOBAHUE HaMOOJIee BAXKHBIX MECT CTaTbU WJIM MOHorpadumu,
KOPOTKOE M3JI0’KEHHE OCHOBHBIX MBICIIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 0000IIIEHNE OCHOBHBIX BOIIPOCOB PabOTHI);

- CO37]aBaTh KOHCIIEKTHI (pPa3BEPHYTHIE TE3HCHI).



Pabowas mporpamma mucnmiuiHbl «TeopeTHueckas HeEOpraHWYecKas XUMHsS» COCTaBlicHa B
cootBercTBu ¢ TpeboBanmsasMu PI'OC BO mno cnermanpHoctd  04.03.01. «Xwumust (ypoBeHb
OakanaBpuaTa)», YTBEPKICHHOTO NpHKa3oM MuUHUCTEpCTBa 0Opa3oBaHuMs U Hayku Poccuiickoit
Oenepannm ot 17 urons 2017 1. Ne 671

[IporpamMmy cocTaBmia: K.T.H., JIOIEHT Kadeapsl Xumun _Bokosa JL.M.

Pabouas mporpamma omoOpena Ha 3acefaHuu Kapeapbl XUMUHU

IIporoxon 3acemanuss Ne 10 or « 20 » wuroHA 2023 r.

Pabouas nporpamma onoOpera yaeOHO-METOANIECKUM COBETOM XHMHKO-ONOIIOTHYEeCKOro (haKynbpTeTa

IIporoxon 3acemanuss Ne 10 or « 26 » uioHA 2023 r.

[Tporpamma paccMOTpeHa Ha 3acelaHuU Y 4eOHO-METOAMIECKOT0 COBETa YHUBEPCHUTETA

[Iporokon 3acemanust Noe 10 ot « 28 » wroHA 2023 r.



Caenenns o nepeyTBep:KIeHNU MPOrpaMMbl Ha OUepeHOi Yu4eOHbIi roa U perucTpauun

H3MeHeHUH
YueOHblit Pemenue kadenpst BuecenHble U3MEHEHMS IToanuce 3aB.
Kadeapoi
rox (Ne mpoTokorna,

JaTa)




