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1. HEJIX OCBOEHUA JUCHUIIJINHBI

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

ABJAIOTCH:

2.MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII BO

HN3YUCHUC CTYACHTAMU OCHOBHBIX MMOHATHI U 3aKOHOB XUMHU,

OCBOCHHMEC OCHOBHOI'O Marcpuajla IO CTPOCHUIO aTOMOB,

XUMHUYECKOH CBSI3U U

3aKOHOMCPHOCTAM, CBA3AHHBIM C MMCPUOANYCCKUM 3dKOHOM H HGpHO,[[H‘-IGCKOfI CHCTEMOH

snemenToB 1. . Menpeneena.

HN3YUYCHHUC OCHOB XUMHUYECKOU TCPMOANHAMHUKHU U KUHCTUKU XUMHNYCCKUX NPOLCCCOB.

NOJy4YeHUEe TIyOOKMX 3HAHHHA IO TEOPUH PACTBOPOB U TEOPHUU IIIEKTPOXMMUUYECKHUX

IMpoIcCCoB.

Jucnumimna «TeopeTrnueckne OCHOBBI HEOPraHWYECKOM XUMHM» OTHOcuTcs K biioky 1, kB

gacTu GOpMHPYEMOii yYaCTHUKaMHU 00pa3oBaTeIbHBIX OTHOIIEHMI; n3ydaercs B 9, 10 cemecTpax.

Tao6auna 2.1.

CBs3b AUCIHUIIINHBI «Teopeanecmle OCHOBBI Heoprannqecxoﬁ XHMHUHN» C

NpeAIIECTBY OINMMHU JUCHUIIJIMHAMUA U CPOKHA UX U3YUCHUSA

Kon JIMCLUIUINHBI, IPEIIECTBYIOIUE TUCIUITIIMHE Cemectp
JMCLIUTUTAHBI «TeopeTndyeckre OCHOBBI HEOPTaHUUYECKONH XUMUI
b1.0.12 MaremaTuka 1,2
b1.0.13 dusznka 1,2
b1.B.08 DneMEeHTApHBIM KypC XUMUN 1
b1.0.06 Heoprannueckas xumus 2,3
b1.0.07 Opranuueckast XuMus 6,7
b1.0.08 dusnyeckas XUMHUS 6,7
b1.B.11 KBanToBas xumus 4
b1.0.19 CrtpoeHue BeniecTBa 6

B pe3yabTare 0CBOCHUSA IMCHUIIMHBI 00Y4aIOMIUICS TOJIKEH:

3HATb:



[TpuHtIMTIBI KIacCU(UKAIIMN 1 HOMEHKJIATYPY HEOPTaHUUECKUX COSIMHEHU;
OCHOBHBIC THITBI XUMHYCSCKHUX CBI3CH;

OCHOBBI COBPEMEHHOM TEOPUH CTPOEHUS aTOMa;

Teopuro KOMIIEKCHBIX COEIUHEHUM;

OCHOBBI BHGPFCTI/IKI/I U KNHCTUKHN XUMHNYCCKUX HpOI_[CCCOB;

Teoputo pacTBOPOB HERIEKTPOIUTOB U IJIEKTPOJIUTOB;

OCHOBBI JIEKTPOJIMTHYECKUX MPOIIECCOB;

yMeThb:

HaXO[[I/ITB CBs3b MCKAY CTPOCHUCM BCIIIECTBa u €ro XUMHWYCCKUMU
BO3MOXKHOCTSIMU;

Pemrate moOble XMMUYECKHE 3a/1adyd, ONUPAsSCh HA TEOPETHUYECKUI MaTepual
OCHOB XUMHH;

[IpoBoauTh mpocTedmMe pacyéTbl 10  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIM
pEaKIMsIM, SHEPTeTHYECKUM U KHHETHYECKUM IPOIeccaM, TCOPHUH PAaCTBOPOB;

PaGorate B nabopaTopuu C UCHOJB30BAHWEM IMPOCTEHUIIET0 J1A0OPaTOPHOTO
000pyI0BaHNS;

CocTaBisTh XUMUYECKHUE PEAKIIMH JIFOOBIX XMMUYECKHUX MPOIIECCOB U BBITIOIHSTh
Ha UX OCHOBE HEOOXOIMMBIE PaCUEThI.

BJIAJ1€Th:

MeToauKo# poBeeHUs XMMUYECKOT0 SKCIIEPUMEHTA B 1a00paTOPHBIX YCIOBUSAX;

YMeHHeM MpaBHIBHOTO OOBSCHEHHS pE3yJIbTaTOB OSKCIIEPUMEHTA, €CIIH JIaxe
pe3yJIbTaT OTPUIATEIbHBIN;

MetonamMu Oka3aHusl MEPBON MOMOIIM MPH HECUACTHBIX CIIydyasX B XUMHYECKOM
1a0opaToOpHH.

3. KOMIIETEHIIMHU OBYYAIOIIEI'OCS, ®OPMUPYEMBIE B PE3YJIBTATE

OCBOEHMUSA JUCIIUITJIMHBbI

HpOLICCC N3YUCHUSA MOUCHUIUIMHBI HAIpPaBJICH Ha (pOpMI/IpOBaHI/IC 9JICMCHTOB CJICAYIOIIUX

komnereHnuil B cootBercTBUU ¢ ®I'OC BO u OITOIT BO 1o ganHOMY HanpaBJIeHUIO MOATOTOBKHU:

Taonuua 3.1.
Kon HaumeHoBaHue Nuaukarop B pe3yibTarte ocBoeHHs
KOMIIETEHI| KOMIIETEeHIIUH JAOCTHKEHHU S AUCHUIIMHBI 00yYarouiics
HH KOMIIETEHIIHH HOJIZKeH

Ynueepcaﬂbnbte Komnemenuuu u uudulcamopbt UX 00CMUNCEHUA




YK-6 Crnocoben onpenensats u | YK-6.1 OueHuBaet | 3HATH: CBOU JTUYHOCTHBIE
peanu30BBIBaTh  NPHUO- | CBOM PECYpPChl U HX | OCOOCHHOCTH U PECYpPCHI
PUTETHI COOCTBEHHOH | Mpenensl (JIUYHOCTHBIE, | YMeTh: aJeKBaTHO OIIEHWBATh
JIESITEIbHOCTH M CIIOCO- | CHTyaTHBHBIE, BpEMEH- | CBOM CIIOCOOHOCTH u
OBl ee  COBEpIICHCT- | HBIE), ONTHMAIbHO HUX | BOSMOXKHOCTH B  COOTBETCTBUH
BOBaHMS HAa  OCHOBE | HCIIONB3YET IS YCIENl- | KOHKPETHOU CUTyalluu
CaMOOIIEHKH ¥ 00pa3o- | HOrO BBIIIOJIHEHUS T0- | Bianers: HaBBIKaMHU
BaHUs B TEUYEHHE BCEW | pyYCHHOTO 3aJaHus CaMOJMarHOCTHUKU
KU3HH JIMYHOCTHBIX KOMMYHUKATHBHBIX
CIOCOOHOCTEH B JIEIIOBOM
B3aUMOJICUCTBUHU
YK-6.2 Omnpenensier | 3HaTb: CHOCOOBI CaMOCOBEPILICH-
MpHOPUTETHI  TIpodec- | CTBOBAHUS CBOEH IEATENHFHOCTH C
CHOHAJILHOTO pOCTa U | yYETOM  CBOMX  JIMYHOCTHBIX,
CIOCOOBl  COBEPILEHCT- | JEJIOBBIX, KOMMYHUKATHBHBIX
BOBaHUS COOCTBEHHOM | Ka4ecTB.
JIeSITEIIbHOCTH YMeTh: onpenensTh MPUOPUTETHI
JUYHOCTHOTO u
Mpo(heCcCHOHAIBHOTO POCTA.
Bnapers: nmpuemamu 1enemnosnara-
HUAA MW IUIAHUPOBAHUS  CBOEHU
po(ecCUOHAIBHOMN JeSITEIbHOCTH
YK-6.3 BrictpauBaer | 3HaTb: BO3MOXKHBIE BapUaHTHI
THOKYTO npodeccro- | peleHus TUMUYHBIX 3a/1a4.
HAJIBHYI0 TPAeKTOPHIO, | YMeTh: HCIIONB30BaTh WHCTPY-
WCTIONB3ysl WHCTPYMEH- | MEHThl HENpPEepBIBHOTO  CaM000-
Thl HENPEPHIBHOTO 00- | pa3oBaHUsI.
pasoBaHus, C ydeToM | Baagerh: Merojukamu camopas-
HAKOIUIGHHOTO  ONBITA | BUTHSA U cCaM0o00pa3oBaHUs
npohecCHOHaNBHON
JeSTeIbHOCTH W JIUHA-
MUYHO HM3MEHSIOMINXCS
TpeOOBaHMI PBIHKA TPY-
Ja
Ilpogheccuonanvuvie (IIK) komnemenyuu u UHOUKAMOPDBL UX 0OCHUNCEHU
IIK-3 CrocobeH OKa3bIBaTh IK-3.1. Biageer HaBbl- | 3HATh: METO/IbI BEJCHHS KOHCTPYK-

WH(POPMAITUOHHYFO
MOICPAKKY CIIEI[HATHC-
TaM, OCYIIECTRIISIONUM
HAy4YHO-KOHCTPYKTOPC-
K#e pabOTHI H TEXHOJIO-
THYECKHE UCTIBITAaHUSI

KaMH MTOMCKa He00XO0-
JUMOM HH(POPMAIINY B
po(heCCHOHATBHBIX
0a3ax JaHHBIX (B T.4.,
MaTEeHTHBIX)

MK-3.2. CocraBisieT
0030p JIUTEpaTypHBIX
HCTOYHHUKOB IO 33JaH-
HOM Teme, oopMITsIeT
OTYETHI O BBITIOJIHEHHOM
paboTe 1Mo 3a/1aHHOM

dopme

TOPCKHX pa0OT ¥ TEXHOJIOTUYECKUX
HUCTIBITAHUH

YMeTh: 0ka3bIBaTh HHPOPMALIMOH-
HYIO MOJISPKKY CIICIIHAINCTaM,
OCYIIECTBISIONINM HAyYHO-KOH-
CTPYKTOPCKUE pabOThI U TEXHOJIO-
TUYECKHE UCTIBITAaHHS

Bnag e T b : 3HAaHUAMU 110 BHJIAM
KOHCTPYKTOPCKHX paboT U TEXHO-
JIOTHYECKHUX MCTIHITAHUH B BEIOpaH-
HO¥ o0nacTu mpoheccum.

4. OBBEM JINCHUNIMUHBI ¥ BUJIbI YYEBHOMN PABOTHI




O0beM TMCHUIIMHBI M BH/IbI y4eOHOH padoThI

Taoauna 4.1.

Buj yuedHoii padoThl Bcero yacoB | 9 cemectp | 10 cemectp
OO01mast TpPyA0€MKOCTh TUCIUTITNHBI 406 208 198
AyIuTOpHBIE 3aHATHS 211 127 84
Jlexumu 98 56 42
JlaGopaTopHble 3aHITHS 112 70 42
CamocrosrenpHas padora cryaeaToB (CPC) 195 81 114
KonTtposb 27 - 27

5. COJEP)KAHUE JUCHHUIIJINHBI, CTPYKTYPUPOBAHHOE 11O TEMAM
(PA3JIEJIAM) C YKA3AHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA
AKAJEMHUYECKUX WJIH ACTPOHOMHMNYECKHNX YACOB U BUJ0OB YYEBHbBIX
3AHSTHHI

5.1. CTpyKTypa AUCHUIITHHBI

Taoauna 5.1.

NeNe Cem. Buabi
n/n Pa3pen Y4eOHOI padoThI dopma TeKylero KOHTpoJist
AUCHUILIHHBI ycneBaeMoCTH
Jlek- IIpakr. | CPC
1190
padoTbI
1. Baenenue. 9 6 12 16
OCHOBHBIE TTOHATHA U Tect Ha XMM. HOMEHKJIATYPY
3aKOHBI XUMUH.
2. Crtpoenue atoma 9 14 16 17 TecToBbIE 3a1aHNs
3. XUMHYECKasA CBI3b 9 12 14 16 KonTponbaas pabota Nel
4, [lepuon. 3akoH 1 9 12 14 16
Komnnoksuym Nel
MEePUOJ. CUCTEMA
5. Crtpoenue 9 12 14 16
KOMILIEKCHBIX TecToBbIE 3a1aHUSA
COeTUHEHUU
HToro 3a 9-ii cemecTp 56 70 81
6. Hauana xumudaeckoit 10 10 10 28
TecToBBIE 3aMaHU
TEPMOAMHAMUKH
7. Kuneruka u 10 10 10 29
MEXaHU3M Konrponsnas padora Ne2




XMMHYECKON peakiuu

8. PactBopBI 10 12 12 29 TecToBBIE 3aMaHU

9. 10 10 10 28 TecroBrle 3a1aHus
DNEKTPOXUMHUYECKHE
Kontponbnas padota Ne3
CBOIICTBa pacTBOPOB
KomnokBuym Ne 2

Hroro 3a 10-ii cemecTp 42 42 114

HUroro 3a roa 98 112 195

5.2. Copep:xanne qucuuminnbl « TeopeTuyeckue 0CHOBbI HEOPTAHUYECKON XUMM U

1. BBeaenue

XHAMHS KaK CUCTEMa 3HAHUM O BEIIECTBAaX M MX NPEBpALECHUAX. Teopus M 3KCHEPUMEHT B
xuMud. Pasznuunble ypoBHM xumuueckoi Teopuu. HMudopmanumonnsle cucrtembl. Cucrema
IPUOPUTETOB B Pa3BUTUU XUMHH. OCHOBHbIE IMPOOJIEMBI COBPEMEHHONW HEOPraHUYECKOM XHMHH.
Pycckas HOMEHKJIAaTypa HEOPraHWYECKUX COEAMHEHHMM (KHUCIOpOA, OKHUCeN, THUIPOOKHUCH, BOJA,
11€10Yb, NIEPEKUCh BOAOPOAA, CEPHOKHCIBINA, XJIOPUCTBIA U T.1.). MexayHaponHas HOMEHKIATypa.
XHUMHS U DKOJIOTHSL.

OcCHOBHbIE TIOHATHS U 3aKOHBI XMMHH. ATOMHAsl €IMHULA MacChl. ATOMHasi U MOJIEKYJIIpHas
Maccel. Mosb. MonbHass Macca. BaneHTtHoCTh. CTeneHb OKHMCIIEHUSA. DKBUBaJIEHT. MoipHas Macca
skBHUBaJIeHTa. OrmpeneneHus] XUMUYECKOTO0 SKBHBAJIEHTA 3JIEMEHTa, KHUCIOTHI, THAPOKCUIA, COJIH,
okcuaa.  OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE  DKBUBAJIEHTBl. 3aKOH  CTEXMOMETPHH.  3aKOH
HKBUBAJICHTOB.

CriocoObl BbIpaXKeHUsI KOHIIEHTPALUN PaCTBOPOB.

2. Crpoenne aroma. PazBuTHe npeacrasiaeHuii o crpoennu atoma. KBanroso-

MeEXaHn4YeCKasd MOoJeJIb.

AToM — Kak cioxHas cuctema. CinoxkHas cTpykrypa sapa. [Ipotonsl u HelTpoHsl. [IpoToHHO-
HEHUTPOHHAS TEOPHUS CTPOCHHUS SApA.

JIBONCTBEHHas ImpupoAa 3JIeKTpoHa. Macca M 3apsii DJIEKTPOHOB. BOIHOBBIE CBOMCTBa
anekTpoHoB. CooTHomeHue HeonpeneneHHoctn ['eizenOepra. Ilonsitue opOutanu. BomHoBas
¢ynkuus u BomHOBoe ypaBHeHue lllpeaunrepa. PaaumanbHas M opOuTanbHas COCTaBISIOIIME
BOJIHOBOU (DYHKIIMH.

KBanrtoBble umncina. CTpyKTypa 3JEKTPOHHBIX 00ojo4ek. KBaHTOBbIE ypOBHH, KBaHTOBBIE
NOJYypOBHH, S-, P-, d-, f- atomubie opOutanu. [IpaBuno KieukoBckoro. PeanbHble pacnonoxeHHsI
YPOBHEW U IOJYPOBHEN B aTOME.

OCHOBHBIE IPUHIMIIBI PACHPEIETIEHUS IIEKTPOHOB B aTOME: MPUHLNI HaMEHbIIIEW SHEPIHH,
npuHuun [aynmu u npasumno I'ynna.

N300paxeHune 37eKTPOHHOU CTPYKTYphI aTOMa MPU MOMOIIH 3IEKTPOHHBIX GOpMYI U
KBAHTOBBIX SYEEK. DHEPreTUUECKUE AMarpaMMbl MHOTO3JIEKTPOHHBIX aTOMOB.

3. XumMH4YecKas CBA3b

[TonsTre xumudeckoi cBs3u. KpuBbie M3BMEHEHUS SHEPTUH TTpH 00pa3oBaHuu cBs3u. [Ipupoma
XUMHYECKON CBs3M. KonuuecTBEHHbIE XapaKTEPUCTHKM CBs3U. Tum cBA3u. BaneHTHele u
MEXMOJIEKYJIIPHBIE CBS3H.




KoBanentHas cBs3b. J[Ba MeToa OOBSCHEHHUS KOBaJICHTHOM CBS3W. OCHOBHBIC ITOJOKCHUS
Merona BaneHTHbIX cBszed (BC). IlonsipHocth cBsi3u. HenossipHble W MOJSPHBIE MOJIEKYJIBIL.
JIMTIOTbHBI MOMEHT M XapaKTEPUCTUKHU CTETICHH TMOJSPHOCTH CBSI3U. THUIBI THOpUIU3AINI aTOMHBIX
opOuTanel, HalpPaBIEHHOCTh XUMUYECKON CBSI3U, T€OMETpUYECcKasi KOH(UTypaIusi MOJICKYNL. G- U T-
cBs3u. OquHapHble, ABOMHBIE U TPOMHBIE CBsI3U. HeHacklaeMocTh CBSI3U. DHEPrus CBS3U.

OcHOBHBIE TIOJOXKEHHS METOAAa MOJEKYIsIpHbIX opbOurtaneii (MMO). CessbiBaronue,
Pa3pHIXJIAIONIME W HECBS3BIBAIOLIUE MOJICKYJISPHbIE OpOUTANM; G- U T- MOJEKYJsSpHble OpOUTasu.
CxeMbl MOJIEKYIISIPHBIX OpOHTANIel IBYXaTOMHBIX TOMOSIJICPHBIX, TETEPOSIICPHBIX U MHOTOATOMHBIX
MoJsekya. [Topsaok cBsi3u. MarauTtHbie cBoiicTBa Mosiekys. CpaBHenue metoaoB BC u MMO.

WNonnast cBsa3p. Kpurepuit o0pazoBaHus HOHHOM cBA3M. HeHachIaeMOCTh  CBSA3H.
Kpucraminueckoe coCTOsIHUE HOHHBIX COeIMHEHU. HeHanpaBieHHOCTh CBSA3U. DHEPrus CBA3U.

MexMmonekyisipHble cBsA3U. BomopoaHas cBs3b.

4. Ilepnoanyecknii 3aK0H U nepuoguveckas cucrema d1emenToB .. MenneneeBa

ITouckn OCHOBBI KjaccU(UKAUM XMMHUYECKHUX HJIEMEHTOB 10 OTKPBITHS MEPHUOJUUYECKOrO
3aKOHA.

Tpu srtama pabotel .M. MenneneeBa B 00JIaCTM CUCTEMAaTHKU XUMHMUYECKHX 3JIEMEHTOB.
®opmynupoBKka mnepuogudeckoro 3akoHa. Co3gaHue MEPUOJUYECKOM CHCTEMbI  3JIEMEHTOB.
Jlornueckue BBIBO/BI U3 IEPUOAUUYECKOTO 3aKOHA U IEPUOJUYECKON CUCTEMBI 3JIEMEHTOB.

CoBpemenHass  (GOpMYJIHpPOBKAa TEepUOAUYECKOro  3akoHa. CTpyKTypa  COBpPEMEHHOMH
NEPUOANYECKON CHCTEMBI 3JIEMEHTOB. KOpOTKONEpHOIHBIM W  JAJIMHHONEPUOJHBIA BapUaHTHI
nepuoanueckor cucremsl. Ilepumon. I'pymma. /[lenenue rpynnbel Ha HOATPYyNNbl.  THUIIMYECKHE
3JIEMEHTBI, ITOJIHBIE AHAJIOTH.

S-, p-, d-, f- anemenThl. BHYTpeHHsI 1 BTOPHYHAS TIEPHOAUYHOCTb.

3aKOHOMEPHOCTH H3MEHEHHs OCHOBHBIX XapaKTEPUCTUK aTOMOB IO IEPUOAAM U TpYIIIaM.
Pannycel aToMOB M MOHOB, SHEPIWs MOHU3ALUHU, CPOJCTBO K JJIEKTPOHY, 3JIEKTPOOTPULATEIBHOCTD:
W3MEHEHUs OTHX XapaKTEpUCTUK II0 TIepuojaM M TrpynnamM. 3aKOHOMEPHOCTH HW3MEHEHUs
BAJICHTHOCTH, OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB JJIEMEHTOB M CBOWCTB OJHOTHITHBIX
COEIMHEHUN.

BayieHTHBIE 3JEKTPOHBI M MHOr0oOOpa3uWe BaJCHTHBIX COCTOSHUI atomMoB S-, p-, d-, f-
JJIEMEHTOB.

S. CTpoeHne KOMILUICKCHBIX COeIHHEHMI

Koopmunammonnass teopus BepHepa kak IepBas yJaadHas [IONBITKA TEOPETHUYECKOIO
00BsicHeHus! cTpoeHHs KoMIUIeKCHbIX coenuHeHni (KC). OcHoBHbIE MOJO0XKEHHUS KOOPIUHALMOHHOM
TEOpUU: LIEHTPAJIbHBII aTOM W JIMraHAbl, BHEUIHAS U BHYTPEHHsS cdepa, KOOPAUHALMOHHOE YHUCIIO,
PO KOMIUIEKCa, ero 3apsijl, TIaBHas U MOOOYHAs BAJIEHTHOCTH

[Ipupona xummueckon cBsizu B KC. CoueraHume HIEKTPOCTATHUYECKOIO U KOBAJIEHTHOIO
B3aMMO/JICHCTBUS LIEHTPATHHOTO aToMa (MJIM MOHA) ¢ JIura"jgamu. [IoHsATHE 0 KMCI0TaX U OCHOBAHUSX
JIpronca.

Ponme KC B mpupone (depMeHTHI, XJIOpO(UII, TeMOIIOOMH, KOMIUIEKCHBIE COEIMHEHUS
MHUKpO3JIEMEHTOB B INHUTAaHUU pacTeHMid, JiekapcTBa U snabl). Mcmonbs3zoBanne KC B TexHosoruwm,
CEeJIbCKOM XO3SHCTBE M MEIMIMHE (pa3JelieHue M OYMCTKAa CMecell HEeOPraHWYeCKHUX COEIMHEHi,
O6oprba ¢ XJIOPO30M paACTEHUH, MPOTHUBOOMYXOJEBOE JEHCTBUE KOMIUIEKCOB IUIATUHBI U APYTUX
snemeHToB). Jleryune KC 1 ux pojb B HEOPraHU4ECKOM CHHTE3€ (TOHKHE IICHKH, TeTePOCTPYKTYPBI).

6. Hauana xuMn4eckoil TepMOAUHAMMKHA

XUMHYECKHE IMPOLECCHl HA MUKPO - U MAakpOypOBHsX. BaxHeliue NpU3HAKM XUMHUYECKUX
npeBpaieHui. [IoHATHE 0 XUMUUECKUX MTPEBPAIIEHUS B HEOOBIYHBIX YCIOBUAX: IIIa3MOXUMUS, 3BYKO-
Y MEXaHOXUMHs, KPUOXUMUS, JIa3epHask XUMMUSL.

OCHOBHBIE NOHATUS XUMHUYECKOM TEPMOAMHAMUKHU: CHUCTEMA, MMapaMeTpbl COCTOSAHUS, paboTa,
SHEPIHUsl, TEIJIOTA.

BHyTpeHHss sHeprus, U ee U3MEHEHHe IpU XUMUYeCKuX U (a3oBbIX NpeBpaileHusx. Ileproe
HAyalo TEPMOJMHAMMKH. OHTaIbnus o0O0pa3oBaHUS XHUMHYECKHX coenuHeHuid. CraHgapTHOE



coctossare. CTaHIapTHBIC SHTAIBIUUA OO0pa3oBaHUsA. TeroBbie 3(PGEKTh XUMHUUYECKHX PpPEaKIIHil.
TepMoXxuMHUECKHE pacyeThl, OCHOBAaHHbIE Ha 3akoHe ['ecca. TepMOXMMHYECKHE  LIUKJIBIL.
TennoemkocTh. TemmneparypHasi 3aBUCUMOCTh TEINIOEMKOCTH W SHTaIbNUU. YpaBHeHue Kupxroda.
DHeprusi XUMUYECKOH CBSI3H.

Btopo#i 3akOoH TEepMOJMHAMHUKH. OHTPONUA. 3aBUCUMOCTb HHTPONUU OT TEeMIIEpaTyphl.
CrangaprtHas 3HTpornus. VI3MeHeHue SHTponuu mpu (Ha30BBIX MEPEeX0JaX U XUMUYECKUX PEaKIIHSIX.
Oneprusi ['n66ca u »Heprus ['enbmronbia. Kpurepuii caMonpon3BOJIbHOTO MPOTEKAHKS MPOIIECCOB.
XUMHUYECKUN TMOTEHIMAaN, 3aBUCUMOCTh XMMHYECKOTO MOTEHIMada OT KOHIEHTPAIUH, JIaBJICHUS
peareHToB. Y CJIOBHE XMMHUYECKOTO paBHOBecUA. M30TepMa XUMUYECKON PEaKIUU.

Koncranta xumu4eckoro paBHOBeCHs Kak Mepa TIJyOMHBI TPOTEKAHHS IPOILIECCOB.
Hcnonp3oBanne 3HaYEHUN CTAHJAPTHOM SHTAJBIIMU U SHTPONUHU JJIA pacuyeTa KOHCTAaHT PaBHOBECHUS
XUMUYECKUX peakiuii. DakTophl, BAUSAIONIME HA BEJIMYUHY KOHCTAHTHI paBHOBecHs. TepMoanHamMu-
YECKHUM BBIBOJI 3aKOHA JIeUCTBYIOMMX Macc. CnBur xumuueckoro paBHosecus. [Ipunnun Jle [laTtense.

7. KuHeTHKAa M MeXaHU3M XUMHUYECKHUX peaKIuid

CKOpOCTh XUMHUYECKOW peaklMH, €€ 3aBUCUMOCTb OT MPUPOJbl U KOHUEHTpAIMU PEarcHTOB,
teMriepatypsl. Ilopsaok M MonekyisipHOCTh peakuuu. KoHCTaHTa CKOpPOCTH, €€ 3aBUCUMOCTh OT
TeMIeEpaTypbl. YpaBHeHHE AppeHuyca. ODHEprus akTUBalUWU (ICHCTBUTENbHAS M KaXKYIIAscs).
[TonsiTe 0 TeOpUM aKTUBHBIX COYJApEHUU, aKTUBUPOBAHHOM KOMIUIEKCE B TEOPUU AOCOIIOTHBIX
CKOpOCTEW peakuuu. MexaHu3M M KHHETHMKA pEaKUuid B FOMOT€HHBIX M T€TEPOTr€HHBIX CUCTEMAaX.
Llenusie (H.H.CemenoB) wu xonebatenvhbie (b.Il.benmoycoB, A.M.)XKaboTuHckuil) peakuuu.
['oMoreHHBI U TeTepOreHHbIM Katanu3. Ayrokaranu3. KnHeTHueckuil BBIBOJ] 3aKOHA JEHCTBYIOLIUX
Macc. DopmasibHas KUHETHKA, KUHETUYECKUE YPaBHEHHUS M1 OJHOCTOpOHHUX peakumid | u II
HOpsI/IKA.

Nurnbutopsl n uHrubupoBanue. OCOOCHHOCTH KHHETUKH Ta30(a3HbIX, KUAKOPA3HBIX U
TBep10a3HBIX peakiuii. MexaHu3Mbl peakIuii ¢ y4acCTHEM OPTraHUYECKUX COCTUHEHU.

Xumuyeckoe paBHoBecue. OOpaTtuMmbie W HeoOpaTHMble XUMUYeckue peakuuu. CocTosHue
paBHOBECHsS] Y TPHUHIUMI  MHKPOCKOTMYECKOM oOpatumoctd peakiuu. KuHeTtwyeckuii U
TEPMOJIMHAMUYECKUI MOAXOAbI K ONMMCAHNUIO XUMUUYECKOTO PAaBHOBECHSL.

KoHcTanTa XMMHUYecKOro paBHOBECHS U paszIUYHbE CHOCOObI €€ BbIpakeHusd. CBs3b
KOHCTaHTBl XMMHUYECKOTO PaBHOBECHS CO CTaHAApTHBIM H3MeHeHHeM 3Hepruu [ ubbca. CmemieHue
XUMHYECKOTIO PaBHOBECHs NpU n3MeHeHuu ycioBui. [Ipunnun Jle [Hlatense.

BnusHue cpeapl Ha TpoTeKaHWE XUMHUYEeCKHX peakmuii. OcoOeHHOoCTH Ta30(]a3HbIX,
KUAKOPa3HBIX, TBepAOQaA3HbIX peakuuidl. Poiab SHTANIBNUHHOTO W SHTPONMUHHOrO (HaKTOpPOB B
OIIPEEIICHUN HANPABJIEHUS IIpoLecca.

8. PacTBOpHBI

PactBopb! xujkue (BOIHBIE W HEBOJHBIE), TBEpAbIe U Ta3000pa3Hbie. CocoObI BBIpasKEHUS
KOHIEHTPAllUU PacTBOPOB: MaccoBas JOJs, MOJSIPHOCTb, HOPMalbHOCTh, MOJISUIBHOCTb, MOJIIpHAst
noiisg. BnusitHue Ha pacTBOPUMOCTb SHEPIHMM CTPYKTYPbl KPUCTAJUIMYECKOTO BELIECTBA U HHEPTUU
COoJIbBaTalu. PaCTBOpBI HACBhIIICHHBIC, HCHACBIIICHHBIC W, KOHUOCHTPUPOBAHHBIC U p336aBJ'IeHHI)Ie.
3aBUCUMOCThH PACTBOPUMOCTHU OT TeMIepaTypbl. PacTBOPHI naeanbHbIe U peaibHbIE.

PactBop kak ¢asza mepemenHoro cocraBa. [lonsTtre o ¢a3oBbIX AMarpaMMax, KOMITOHEHTaX,
dazax, crenensx cBooonsl. [IpaBuno a3 ['m66ca. Da3oBbie nUarpaMMbl OJTHOKOMIIOHEHTHBIX CHCTEM
Ha MpuUMEpPE JuarpaMmbl COCTOSTHHUH BOJEbI. OCHOBHEBIE THIIEI q)aSOBLIX JuarpaMm ABYXKOMITOHCHTHBIX
CHUCTEM: CHUCTEMbl C HEOIPAaHUYEHHON pPAaCTBOPUMOCTBHIO, HBTEKTHUYECKHE CHCTEMbI, CHUCTEMBI,
BKJIIOYAIOMIUE KOHTPYSHTHO U MHI'OHTPYSHTHO IJIaBAIMHUECA XUMUYCCKHUE COCTUHCHM. TpI/IaHFYJ'ISIHH/IS[
CJIOKHBIX CUCTEM.

[ToHsTHE O KOJIIOUIHBIX PACTBOpax.

KomuratuBHble CBOICTBA PAacTBOPOB HE 3JIEKTPOJIMTOB M 3JIEKTPOJIUTOB. JlaBieHue mnapa
OuHapHBIX pacTBOpOB. 3akoHbl Paynsa. Kpuockomnus u 30y/UIHOCKONUST KaK METOJbI OMpeesIeHuUs
MOJIAPHBIX Macc. OcMOC ¥ OCMOTHYECKOE AABJICHUC B HCOPraHUYCCKUX U GI/IOHOFI/I‘-IGCKI/IX CHUCTCMaAX.
3akonsl Payns u Bant ['odda mis pacTBOpoB HE JIEKTPOIUTOB M DJIEKTPOIUTOB. M30TOHMYECKHIA
KO3 PHULIHEHT.



IIpouecc 3amep3aHus BOABI M BOAHBIX PAcTBOPOB. Kpuoruzapar u KpuormaparHas TOYKA.
BriBeTpuBaHue KpHCTAIOTHAPATOB coiyiell. PacribiBanne 00€3BOXKEHHBIX COJIEH BO  BIIQXKHOM
atMocdepe.

Onexrponurnueckas aucconnanus (C.Appennyc). CHibHbBIE U ciadble 2eKTpoauThl. CTEeeHb
M KOHCTaHTa auccouuanuu. PaxTopel, BIHAIOIIHME HA CTEIEHb AIEKTPOJUTUYECKONW IHUCCOLMALINH.
Kaxymasics creneHp JUCCOLMALMU CUIIBHBIX 3JEKTPOIUTOB. Jluccoumanus ciaaObIX 3JI€KTPOIMTOB.
3akoH pa3zBenenus: OcTBaiba.

Bopna xak BaxkHenmui pacrsopurens. KoHcranra auccoumnanyu Boabl. IOoHHOE pou3BeneHue
BOJIbl. BOOpoIHbIN MMOKa3aTelNb.

I'mppomus u conbBonu3 coned. KoHcTaHTa paBHOBECHS peakuuu Tuaposin3a. DakTopsl,
BIIMSIOLIME HA PABHOBECHE PEAKIUI TUAPOIIN3A.

IIpousBeneHre pacTBOPUMOCTH IUIOXO PACTBOPUMBIX CHJIBHBIX JJIEKTPOJIMTOB. Y CJIOBUS
OCAKICHMS U PaCTBOPEHUS OCAIKOB.

OcHOBHBbIE TOJIOKEHUSI IPOTOIUTHYECKON Teopun bpencrena-Jloypu. ConpsixeHHbIE KUCIOTHI
1 ocHOBaHUA. KOHCTaHTa IPOTOJUTHYECKOIO PABHOBECHUSA KAaK XAPAaKTEPUCTHKA CHJIBI KHUCIOTBI U
OCHOBaHUS.

9. JJ1eKTPOXUMHUYECKHe CBOIICTBA PaCTBOPOB

ConpspkeHHbIE  OKHMCIUTEIIBHO-BOCCTAHOBHUTENbHbIE  mapel.  [loHatne o  1BOMHOM
AIIEKTPUYECKOM CJI0€. DIJIEKTPO/Ibl, rajbBaHUUECKasl ssueliKka. DJIeKTpoAHbIN noTeHuuan. CTaH1apTHBIN
JNEKTPOAHBIA  MoTeHuuan. Psx  HanpspkeHuid.  OnpeneneHue  HaNpaBICHHS — OKUCIMTEIBHO-
BOCCTAaHOBUTEJBHBIX peakiuil. YpasHenue Hepucera. [luarpammel Jlatumepa. Ilonsatue o nuarpammax
OKHMCIIUTEIbHBIX COCTOSHUM (JIMarpaMMbl «BOJIT-9KBUBAJIIEHT - CTENEHb OKUCIIEHUS»). 3aBUCUMOCTb
AJIEKTPOJHOrO noTteHuuana orT pH cpeabl. DinekTposus, 3JEeKTPOXUMHUYECKUE HCTOYHUKU SHEPIuH,
KOPpO3Us KaK 3JIEKTPOXUMHUYECKUI IIPOLECC.

6. OBPA3OBATEJIBHBIE TEXHOJIOT' T

I/ISY‘ICHI/IG TCOPCTUUCCKOTO MaTcpHalia OCYHICCTBIACTCA C MOMOMIBIO JJICKTPOHHBIX CPCIACTB
O6y‘leHI/I${ IIPpU HECIIOCPCACTBCHHOM IIPOYTCHUH JaHHOI'O MaTepuajia JEKTOPOM.
I[J'I?I OLCHKN OCBOCHUSA TCOPCTHYCCKOTIO MaT€pHrajia CTYACHTAMH UCHOJB3YIOTCA TPAAULIMOHHBIC

MUCbMEHHBIE U YCTHBIE KOHTPOJIbHBIE MEPONPUSTHS (KOJJIOKBUYMBI, KOHTPOJIbHBIE PaOOTHI).

7. NIEPEYEHDb YYEBHO-METOANYECKOI'O OBECIIEYEHUSA JIJIsA
CAMOCTOSTEJBHOMN PABOTHI OB YUAIOIINXCS MO JUCHHUIIJIUMHE

CamocrosiTenpHas paboTa CTYIEHTOB IO Kypcy NMPHU3BaHA HE TOJILKO 3aKPEIUISTh U yriayOmsiTh
3HaHMS, TONyYEHHBbIE HAa AyJUTOPHBIX 3aHATHSAX, HO M CIOCOOCTBOBAaTH PAa3BUTHIO Y CTYACHTOB

TBOPYCCKUX HABBIKOB, MTHUIIUATUBBI, YMCHUIO OPTaHNU30BATL CBOC BPEMI.

[Ipn BHIMONHEHUM TIJJaHA CAMOCTOSITENILHOM  paboOThl  CTYACHTY HEOOXOAMMO H3y4YUTh
TEOPETUYECKHI MaTepuaj, He TOJbKO B Y4YeOHUMKAX M Y4eOHBIX TMOCOOMAX, YKa3aHHBIX B

OuOMorpaguIecKuX CIUCKax, HO U MO3HAKOMHTHCS C MYOIMKAIUSIMHU B IEPHOTNYECKUX U3TAHUSX.

7.1. IlepeueHb-y4eOHO-METOIUUECKOTO 0OSCTICYCHUS I 00YUaAIONMIUXCS TTO TUCIUIUINHE:



1. Axmeros H. C. O6mmas u Heopranudeckas Xumusi: yaeOHuk /it By30B/H. C. AxmeTos.
— M.: Beicmr. mk., 2012. — 743 c.

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

3. I'munka H.JIL. 3agauu u ynpaxknenus mno ooment xumuu. — JI.: Xumus, 2011.

7.2. YkazaHus a5t 00y4aroniuxcs o OCBOCHHIO TUCITUTUTHHBI
Tadauua 7.1.

Conep:kanue caMmOCTOATEILHOM PadoThl 00yYAO M XCS

Homep| Temwi/éonpocui, sbinocumble Ha camocmosmensHoe usy- | Kon-6o | @opmet pabomel

Yenue yacoe
pazoern

o

Baenenne. OCHOBHBIE TOHATHA U 3aKOHBI XUMUKA 16 cobecenoBanue,
TECTOBBIU

KOHTPOJIb

17 cobecenoBaHue,
TECTOBBIN

3 [Xumudeckas cBs3sb 16 CobeceoBanue,
' TECTOBBIN KOH-

TPOJIb

Ctpoenue aToma

[lepronnyeckuii 3aKOH H TIEPUOJHYECKAs CHUCTeMa 16 CobecenoBanne,
TEeCTOBBLIM KOH-
XMMHYeCKHX d1eMeHToB JI.M1.Menneneesa TpONb

CtpoeHue KOMIUJIEKCHBIX COEIMHEHUN 16 cobeceioBanue,
TECTOBBIA KOH-
TPOJIb

6. .
Hauana xumMu4eckor TepMOJMHAMUKHI CO6€C€I[OB&I;II/I€,
28 TECTOBBLIN

KOHTPOJIb

/. |KuHeTHKa U MeXaHH3M XMMUYECKOH peakuun cobecenoBaHue,
29 TECTOBBIN
KOHTPOJIb
8. PactBopbI cobecenoBaHue,
29 TECTOBBIN
KOHTPOJIb
9. DIEKTPOXUMHUYECKUE CBOMCTBA PACTBOPOB cobecenoBaHue,
28 TECTOBBIN
KOHTPOJIb

8. OHEHOYHBIE CPEACTBA VIS TEKYIHIEI'O KOHTPOJIAA YCIIEBAEMOCTHU "
MPOMEXYTOYHOM ATTECTAIIMA

Bonpocul ona cobecedosanusn



Tema:

1.

10.

11.
12.

13.

14.

«OCHOBHBIE KJIACCHI HEOPraHn4eCKux COoeTUHEHMIN»

Kaxue OnHapHbIe COeAMHEHHS Ha3bIBAIOT OKCUIAMH? YKAXKUTE BO3MOXKHBIE CITIOCOOBI UX
MOJTyYCHHUSI.

Ha yem ocHOBaHa kaccu(uKalys OKCHIOB Ha: a) HECOJIeo0pa3yoIre U cojaeodpa3yromue; 0)
KHCJIOTHBIE, OCHOBHBIE U MPOSBISIONINE KUCIOTHO-OCHOBHYIO IBOMCTBEHHOCTh? Kakue
peaKIuy XapaKTEPHbI 71 OKCHIOB KaXI0M U3 ATUX Ipymn?

[IpuBeauTe mpuMepsl OKCUAOB, KOTOPBIE TP B3aUMOJICHCTBUH C BOJOW 00pa3yioT JBe
kucyioTel. Kak B3aumopeictByroT ¢ pactBopom Ca(OH);, okcuasl N2Os, NoO3 u NO,?

B yem nposiBisieTcs KUCIOTHAS IPUPOAA T€X OKCHUIOB, KOTOPBIE C BOJIOM HEOCPEICTBEHHO HE
B3aUMOJICUCTBYIOT?

Ha3zoBute OCHOBHBIE OKCH/IBI, HEITOCPEACTBEHHO B3aUMOJEHCTBYIOIIME ¢ BO1oM. Hanumure
YpaBHEHUS COOTBETCTBYIOUIUX PEAKITUH.

Kaxkue o xapakrepy oKCuabl 00pa3ytoT HEMETAILIbI U METAJIJIbI B PA3HBIX CTEIICHSIX
okucnenus? [lokaxure 310 Ha npumepe okcuaoB xpoma CrO, Cr03, CrOs.

VY Kakoro u3 AByX OKCHJIOB OCHOBHBIE CBOICTBa BhIpakeHbl cuibHee: FEO unmu FeyOs; SNO nnu
SnO,; ZnO umu CdO; SNO unu PO; BbO wim CaO; As,0O3 nnu BirO3?

B kakux ciny4asx qBa OKCHIa MOTYT B3aUMOJICHCTBOBATh APYT C APYTOM M KaKue COeIMHEHUs
IpU 3TOM 00pa3yroTcs?

Kaxkue oxcuibl 1 Ha KAKOM OCHOBAaHUHM MOTYT OBITh OTHECEHBI TAKXKE U K KJIACCY COJICH?
[IpuBeauTE COOTBETCTBYIOIINE MPUMEPHI.

dopMyaMu KaKuX COJIEH MOXKET ObITh (POPMaIbHO BBIPAKEH COCTAB TAKUX MUHEPAJIOB, KaK
HIMTUHENN, TayCMaHuT, MarHeTUT? K kakomy Kiaccy cieayeT OTHECTH 3TH COSAMHEHUS?

Kak nonyuuts okcuasl CuO, CO,, SO, P20s, Fex03, MgO 13 mpoCThIX U CIOKHBIX BEIIECTB?
[TonyunTe MO JBa OKCHJIA U3 PA3TMYHBIX HCXOIHBIX BEUIECTB: a) KUCIOT, 0) OCHOBAHUH, B)
coJei.

Kakoii okcua MOXKHO IOTYyYUTh U3 Kax a0l KucioTsl cienyromiero psga: HC104, HoMoOg,
HzCFzO7?

Kak momyunts OKCHI IIMHKA U3: a) MeTailia, 0) muHepaio ranmvess ZNCO3 1 TUHKOBOM
obManku ZnS?

15. Yepes kakoit mpoOMEKyTOUHBIN MPOYKT, JIETKO pa3jararoliuiics Ipyu HarpeBaHUU, MOKHO

16.

17.

18.

19.

HOJYYUTh OKCHJ MeTaia u3 ero conu? ITokaxute 310 Ha mpumepax: FeClz;—Fey0s;
A1(CH3CO0)3—A1,03; CuSO4—CuO; MnBr,—MnO. Kak MOXHO 111 OJTHOTO U TOTO ke
3JIEMEHTAa U3 OJJHOTO OKCHJIA MOJIyYUTh JPYTOM.

Kakue conm Ha3pIBalOT ruApoKcocossiMu? Kak MxX MOKHO MOJIYYUTh, €CJIM UCXOTHBIM
BEIIIECTBOM SIBJISIETCS THPOKCH/] WK coJtb, Harmpumep MN(OH), u Fey(SO4)3?

Hanummre rpaduueckue popmynsl: ruapokcodpomua mapranua (I1); runpoxkcokapbonara
MarHusi; THAPOKCOHUTPATA ATFOMUAHUS; TPUTHAPOKcodocdaTa KabIus.

B 4eM ruapokcocoy mposIBISTIOT CXOJICTBO: ¢ OCHOBAHUSIMH, ¢ coisiMu? [lokaxuTte 3To
YPaBHEHHUSIMU COOTBETCTBYIOIIUX PEAKIIUH.

[TpuBenuTe mpUMeEpbI 3IEMEHTOB, KOTOPhIE BMECTO THAPOKCOCOIEH 00pa3ytoT OKCOCOH. 3a
cdeT uero 3to npoucxonut? Hanumure rpadpudeckue Gopmyisl: xaopuaa okcocypbmbi(11);
cyibdara OKCOTHTaHA; XJIOpHUIa TUOKCOYpaHa.

20. [TpuBenuTe mpuUMep KUCIOT, OCHOBAHUN U COJIEH, U3 KOTOPBIX HEJIb34 MOJIYUYUTh THIPO- U

THIPOKCOCOJTH.



21. Kak MOXHO OCYIIECTBUTH CIIEIYIOIINE MEPEXObI B MPSMOM H 0OpAaTHOM HATIPABIICHUU:
KHCIIOTa —THAPOCOJIb —CPEIHSSI COJIb —TUAPOKCOCOIh — THAPOKCUAA OKCU?

22. Harummre ypaBHEHUS pEaKIfii, KOTOPBIC MTOCIEI0BATEIBHO MPOTEKAIOT MPH ITOCTETICHHOM
nobasnennn: a) NaOH k pactBopy ruapocynbdara MuHKa; 0) KUCIOTHI K paCTBOPY aJIlOMHHATA
KaJIusl.

23. Kakumu 1ByMs crioco6amMul MOYKHO TIOJTYYUTh: ) CYJIb(MUI MEIH U3 METAUNIMYECKONH MeH; 0)
XJIOPH/T ATFOMUHHSI U3 METAJUIMYECKOTO ATFOMUHUS?

24. Harumure ypaBHEHUS PEaKIHii, TPU IOMOIIY KOTOPBIX MEPEYNCICHHBIC HUKE COTH MOTYT
ob1Th iepeBeacHbl B cpennue: (CUOH),SO,4, Ca(HCO3),, [AI(OH);]2SO4, Cra(OH)4SO..

Tema: «Ctpoenne atoma. [lepuoanyeckuii 3aKoH U NePUOANYECKAsT CUCTEMA XUMHYECKHX
aynemMenToB .. MeHaeneeBay

1. Yro Ha3bIBaOT NPUHLUIIOM HEONPEEICHHOCTH U COOTHOLLICHUEM HEONPEeICHHOCTH?

2. ITlpuMeHHMO M MOHATUE TPACKTOPUHU ABMKEHUS K MUKpodacTuliam? Uem 3To onpeaensercs u
KaKoe IOHATHE ero 3aMeHseT?

3. 3. HeompeneneHHOCTh MOIOKEHUS SJIEKTPOHA PaBHA!

4. a) 10™ u; 6) 1 cm. Kaxoii Gy/1eT mpH 5TOM HEOIPEIEICHHOCTh B HMITYJIBCE H CKOPOCTH?

5. HeompeneneHHOCTh B CKOPOCTH 3JIEKTPOHA paBHA 10® em/c. Haitzure COOTBETCTBYIOIIYIO
HEOIpeIeJIEHHOCTh B MOJIOKEHUU 3JIEKTPOHA.

6. IlorpemHocTs B ONpeaeNeHIH MOJI0XKEeHHS IeKTpoHa paBHa: a) 0,5 cm; 6) 0,05 am. Kakoit
OyzeT Ipu 3TOM MOTPELIHOCTh B onpeaenaeHun ckopoctu? /s Broporo cityyast cpaBHUTE AV,
BBIPQ)KEHHYIO B KM/C, CO CKOPOCTBIO JIBUXKEHHUS HJIEKTPOHA 1o nepBoit opoute bopa.

7. CkopocCTb ABM)KEHHMS SJIEKTPOHA I10 NepBoi 60poBcKoii opoute paBHa 2187 km/c. Eciu
HOTPEIIHOCTD B OINPEJIeIEHUN CKOPOCTH paBHA 1 KM/C, TO Kakoi OyAeT MpHu 3TOM MOTPEUTHOCTb
B olpezieNieHuu KoopAnHaThl? CpaBHUTE €€ CO 3HAaUEHHUEM PaJinyca OpOUTHI.

8. CBer nMeeT JBOWCTBEHHYIO MIPUPOY, TOITOMY dHEPTHUs POTOHA MOKET OBITH BBIpAaXKEHA
JIBYMs ypaBHeHUsIMU: E=hv n E=mc’. Haiinure otrcroia B3anMOCBSI3b MEKY JJIMHON BOJIHBI,
CKOPOCTBIO cBeTa U Maccoit ¢potona. [lonyunre ypaBuenue e bpoitns, 3ameHuB GoToH 1r000i
MuKpouacTuieil. [loueMy KopnycKyIsipHO-BOJIHOBOM yaju3M CBOMCTBEH TOJIBKO MHUKPO-
yacTham?

9. Kakoe skcniepuMeHTaIbHOE MOITBEPKACHUE HallllIa TUIoTe3a J1e bpoilyis o BOMTHOBBIX
CBOICTBaX MUKpPOYACTHI]?

10. Yemy paBHa J1eOpoitieBcKas JUTHHA BOJHBI AJICKTPOHA, TBUXKYIIIETOCS CO CKOPOCTHIO: a) 6-10°
Mm/c; 6) 2187 xm/c?

11. Yemy paBHa macca ¢poToHa KpacHoro cBeta (X=648 um)? CpaBHHUTE ee C Maccoit

12. smexrpona (9,11-10%8 r).

13. Yemy paBen umnynbce (GoTOHA I cBeTa ¢ A=485 HM?

14. Dueprus ¢poroHa paBHa 5 107 Jx. Haiinure iMHY BOJIHBI OTOTO U3JIydeHMs. Uemy paBHbI
JUIMHA BOJIHBI, Macca U UMITYJIbC JUIst GOTOHA ¢ 3Heprueii 6,7 2B?

15. Ecnu atom renust umeet sHepruto 0,04 3B (3Heprus TernaoBoro IBMXKEHUS IPH KOMHATHON
TEMIIeparype), TO Kakoil Oy/IeT COOTBETCTBEHHO AeOpoiieBcKas JJIMHA BOJIHbI?

16. Yro Ha3pIBalOT 3HEpruei nonmsanuu? Kakas BenmmunHa uMeeT ¢ Hell 0JTMHAKOBOE YMCIIOBOE
3HayeHue? B Kakux eIuHUIIaX OHU U3MEPSIIOTCS?

17. Yemy paBHO 4HCIIO BCEX BO3MOXKHBIX MOHU3ALMOHHBIX TOTEHIIUAJIOB U1 JAHHOTO aTOMA U YTO
SBJISICTCS] IPUYMHOMN YBEJIMUEHUS UX 3HaUeHUH B paay: |1<l,<l3...?



18. Kak 3aBucHT BeIM4MHA HOHU3AIIMOHHOI'0 MOTCHIHAJIA OT 3HAUYCHUS JJI 3JICKTPOHA ITIABHOT'O

KBAaHTOBOT'O YKCJIa U YEM 3Ta 3aBUCUMOCTh 00ycCoBIeHa?

19. Kak MO>HO IO OKCIICPUMCHTAJIbHO HaﬁHCHHBIM HOHHU3AIIMOHHBIM IIOTCHIIKMAJIAM YCTAHOBUTDH

HAJIMYUE B aTOME JICKTPOHHBIX CJIOEB U YHCIIO DJIEKTPOHOB, KOTOPBIC OHH COJICPIKAT?
[Toxaxxute 3TO, MONB3YACh 3HAUCHUSIMHU 3THX BeIW4uH 11 oepwnmust: 11=9,3; 1,=18,2;
1.=153,7 u 1,==217 5B.

20. Kak 10JKHBI OTJIMYATHCS APYT OT Jpyra HOHU3AIMOHHBIE IOTCHIIMAIBI ATOMOB: a) HATPHS U

XJIopa, 0) Kalus U KPUIITOHA, B) OepuiLust u 6apusi?

21. Uto Ha3BIBAIOT CPOJCTBOM aTOMa K AJIEKTpOoHY? [l KaKuX 3JIEMEHTOB 3Ta BETUYNHA HUMEET

HanOOJIbIICE MOJIOKUTSIBHOC 3HAUCHHC U AJId KaKUX OTpHUIATCIbHOC 3naucHue? Kakne
OKCIICPUMCEHTAJIBHBIC JaHHBIC YKa3bIBaAIOT HA HEBO3MOXXHOCTE CYIHICCTBOBAHMA MHOI'03apsAJHbBIX
IMPOCTBIX HOHOB?

22. Kakoii BBIBOJ MOXKHO CACIAaThb O CBOMCTBaX 3JIEMEHTA 110 3HAYECHHUIO JJI1 HETrO HOHHU3allMOHHOI'O

MNOTCHIHMAJIa U CPOACTBA K SHGKTpOHY?

23. YTo Ha3bIBAIOT a0COIIOTHOW U OTHOCUTEIHLHOM AJIEKTPOOTPHUIIATEIbHOCTRI0? Kak 1o 3HaUYeHH o

STOU BEJIMYUHEI MOKHO, CYAUTH O HAITPaBJICHNUU CMCIICHUA C-)JIGKTpOHHOI\/JI IIJIOTHOCTH IIPpU
00pa3oBaHUM CBS3ECH?

24. Yo Ha3BIBAIOT CTETICHBIO OKUCIICHUS dJIEMEHTA M Y€MY PaBHA UX OOIIasi CyMMa B MOJICKYJIE

none?

25. HpI/I BBICOKHMX WJIM HU3KHUX 3HAYEHMIX CTEIEHb OKHUCIIEHUS dJIEMEHTA MOYKET OBITh paBHa

3apsany €ro CBO6OI[HOFO IIpoCTOro noHa?

Tema: «Xumuueckas CBA3b»

Memoo eanenmmnuvix cesazeil

1.

MoskeT 1 JUTMHA CBSI3U OBITh PaBHOW CyMME PaInyCOB JABYX aTOMOB, KOTOphIE €€ 00pa3ytoT?
[Tokaxkute U 0OBSICHUTE HA pUMepe MoteKyIbl Hy, 3Hast, uro r/H/=0,053uM, a d/H-
H/=0,074um.

Breruucnure snepruto o -cBsa3u C-C, ecnu ctangapTHas Temiota oopazoBanus C-H u3
ra3zo00pa3HbIX yriepoja v Bojopoja paBHa -2815 kJ>x/mMonsk, a sneprus o-csizu C-H paBHa -
411,3 xIx/mMoib.

Oueprus aucconuanuu HJ pasua 298,4 kJ>/mMons. MoxHo i1 paznoxuts HI Ha seMeHTh
py 00Jy4eHUH YIbTPadUOIETOBBIM CBETOM A = 2100 m? Kakyto sHepruro Haj0 3aTpaTuTsh,
qT06BI pasnoxkuts 5-10° T HI?

[TouemMy MakcuMalibHasi KOBaJEHTHOCTh ocopa MOKET ObITH paBHOM MSTH, a y a30Ta TaKOe
COCTOSIHME OTCYTCTBYET?

B pamkax teopun BC 00bsICHUTD, TOUEMY Y OOJIBIIMHCTBA P-3JIEMEHTOB C IEPEMEHHON
BAJICHTHOCTBIO €€ 3HAUCHHS pa3InyaroTcs Ha 27

JUist KaKuX 3JIeMEHTOB, MMEIOLINX 3JIEKTPOHHbIE KOH(UTYpAIlMH BHEIITHETO CJIOSI aTOMa 357 p2 :
4s? p4 , 5s* p5 , 6s* p5 XapaKTEPHBI IepeMeHHas YETHAS U TIepeMeHHast Heu€THasl BAJIGHTHOCTH?

Ha ocHoBaHuM pa3HOCTH 3JIEKTPOOTPULIATETILHOCTH aTOMOB 3JIEMEHTOB YKAXKUTE, KaK
W3MEHSETCS CTENeHb HOHHOCTH cBsA3U B coeanHennsx HF, HCI, HBr, HJ?



10.

11.

12.

b)

c)
d)

13.

14.

15.
16.

17.

18.

19.
20.

21.

22.

23.

PaccuuTaiite 3¢ppexTuBHBIC 3apsiIbl ATOMOB BOJOPOJa U XJI0pa, 00pa3yIoMX KOBAJICHTHYIO
HOJIIPHYIO CBA3b, €CIU 3ycn MOsIeKybl HC1 paBen 3,4 10% Ko™, a mmmna cessu H- C1 paBHa
1,27107° m.

Kak  MOXXHO OOBSICHHTB, UTO aMMHAK U TPU(TOPH a30Ta, UMEIOIINE OJUHAKOBYIO TTH-
pamMuIanbHy0 GOpMy U COAEpIKAIINe ATOMBI JJIEMEHTOB C IPUMEPHO OJMHAKOBBIM PA3IUIUEM
B DJICKTPOOTPHULIATCIBHOCTH, CYIICCTBCHHO Pa3IWdarOTCs 110 BEIMYUMHE JUIIOJIbHBIX MOMCHTOB!
i (NH3) = 0,49 « 10 Kim, w(NF3)=0,07-10"° Ki- m?

Kak cornmacoBaThs Manyr HoJapHOCTH CBsi3H B MoJiekyie CO (i1 = 3,33 103 Knm) co
3HaunuTeabHbIM pazmuaueM B D0 C u O D0(C)=2,5; 50(0) = 3,5.

Juna cBsizu H-F pasHa 0,092 uM, a monsipHocTh coctaniset 45%. Haiinure W/H-F/.

Y CTaHOBUTH IPOCTPAHCTBEHHYIO CTPYKTYPY CIEAYIOLINX MOJIEKYIIL:

COS, COCl,, CF4, SiFs%;
NHs, NO,, PH, PO,
H.S, SCly, SF4, SO,F»;
Cl,0, ClOs™ CIO, °, JO&™.

[TokaxxuTe BIUSTHUE HEMOAETIEHHBIX deKTpoHHBIX nap /HI1/ Ha popmy monekyn BrFs, SFy,
JCl;", JFs. [Ipenckaxkure /SKBaTOpUAIbHOC WK aKcHalibHOE/ pacmooxenue HIT.

Memoo monexkynapusix opoumaeil.

Kak Ha ocHOBe Teopun MO onpenenstoT KpaTHOCTb CBSI3U MEXKY JBYMs aTOMaMu?
[IpuBenuTe mpuMepHl.

Kak teopust MO 00bsicHSIET HEBO3MOXKHOCTh 00pa3oBaHus MoJiekyn Hey, Bes, Nej.
Kak teopust MO o0bscHsieT: a)auamaraetusm Mosiekyin N, F2; 0) mapamaraerusm By u O2.

CocraButh sHeprerideckyto auarpammy MO gactury NO*, NO u NO™ 1 cpaBHHTH nx
KpaTHOCTh U E¢;?

CocraButh 3Hepreruueckyro nuarpammy MO u AO monekysnsl LiH Kakue opOutanu B Heit
SBIISIIOTCS CBSI3BIBAIOIINMU, a KaKU€ HECBSA3bIBAIOIIUMU ?

V kaxoit mosiekymsl Ny unu CO Gosibiiie YHEPTUS TUCCOIHAITAN?

OOBsicHHTE, TOYEMY OTPBIB OJTHOTO AJIEKTPOHA OT MoJIeKybl CO MPUBOAUT K OCIIa0JICHUIO
CBsI3U , a oT MoJieKyibl NO™ k e€ ynpoyHeHuto ?

Hounnas cease.

Temneparypa miasienus CaCl,=780°C, CdCl,=560°Q pamuyc Ca pasen 0,104 am, Cd—0,09
HM. OOBACHUTH pa3IuyKe TeMIIEPaTyp IJIABICHUS.

[Tpu nepexone ot CsF k CsJ Temneparypa miaBieHus] KPUCTALIOB yMeHbIaeTcs. OOBICHUTH
Ha0Jr01aeMbIN X0/1 U3MEHEHUS TeMIIEPaTyphl IIaBICHHUS.

OOBACHUTH HEYCTOMYUBOCTH THAPOKcH10B Meau (1) u cepedpa (1).



24.

25.

26.

27.

28.

OOBSCHUTH C TIO3UIIHIA TTPEICTABICHUA O MOSPU3ANUHA HOHOB MEHBIYI0 yecToHdrnBOCTh AUCI;3
B cpaBaHeHuu ¢ AUCI.

K>CO3 mnasutcs npu 890°C 6e3 paznoxkenus, Ag,CO3 pasnaraercs yxe mpu 220°C.
OOBSICHUTH yKa3aHHOE pa3INyue.

BaCl;, B BogHbIX pacTBOpax auccouuupyet noiaHocteto, a HGCl, moutn He nquccounupyer.
OOBbsicHUTE ATO PA3INYUE B CBOMCTBAX COJICH.

UTo Ha3bIBAIOT HOTIOJHUTEIBHBIM MOJISIPU3ANUOHHBIM dPhekToM? OOBIACHUTH, KaK €ro
HaJINYME€ B COCTMHEHUSIX ng+ nemnaet okcua HgO menee ycroitunBeiM, ueM okcup ZnO, He-
CMOTps Ha OOJIBIINI pajlyCc HOHA PTYTH.

Kakoe coennnenne Tepmudecku 6osee ycroiunBo: a) PbCO3; u CaCOs, 6) HCl, u PbCly,, B)
FEC|3 u NiC|3, F) Zn(OH)2 u Ca(OH)z, I[) MgC03 u SrCOs.

Mesrcmonekynapnoe e3aumooeiicmeue.

29.

30.

31.

32.

Tema:

Uem 00bsCHsETCS pa3HOCTH TemrepaTyp KumneHus azora (-195,8°C), kucnopona (- 183°C) u

dropa (-187,9°C)? Ilouemy HAMHOTO OTIUYAETCS OT HUX TEMIIEpaTypa KUIIEHUS XJopa (-
34°C)?

YeM 0OBICHUTE Pa3HYIO SHEPTHUIO BOAOPOAHBIX CBsI3EH.

Kak 1 mouemy usmeHsieMcsl arperaTHO€ COCTOSIHUE MPOCTBIX BEUIECTB MPU KOMHATHOM
Temmeparype B psay ¢rop-iioa. Kakoe arperatHoe cocTosiHHE JOMKEH UMETh acTar?

YeM 00BSCHUTH, UTO TEMITEPATypa TUIABJICHUS BOIBI 3HAYUTEIHLHO BBIIIEC TEMIIEPATY P
riaBnieHus propoBonopoaa (-83°C), XOTs IUMONBHBII MOMEHT MOJIEKYIIBI BOJIBI (0,61-10'29

Kin-m) mensbiie, yem monexynst HF (0,636-10'29 Kim).
«CTpoeHue 1 CBOICTBAa KOMILIEKCHBIX COeINHEHMID)
Kakue coequHeHnsS MOKHO OTHECTH K KOMILJIEKCHBIM?

[Tonw3ysck MoONOXKEHNUAMHA KOOPAVMHAILIMOHHON Teopun BepHepa naite onpeneneHus
CJICMYIOIINM TIOHSATHSM: a) KOMIUIEKCOOOpa30BaTeb, 0) JIMTAH/IbI, B) KOOPAMHAIIMOHHOE YHCIIO
KOMILIEKCO0Opa3oBaTeis, I') BHYTPEHHs U BHEIIHSIS cpepa KOMILIEKca.

Kak omnpenenstorcs 3apsii KOMIDICKCHOTO HOHA U CTETICHb OKHCIICHHS
KOMILJIEKCOOOpa3oBaTesi?

Kakas cBsi3b MeX /1y CTpOEHHEM aTOMOB 3JIEMEHTOB U UX CIIOCOOHOCTBIO K
KoMIuIekcooOpa3zoBanuto? [IpuBennure npuMepsl THIHYHBIX KOMIUIEKCOOOpa3oBaTeeH.

HpI/IBCIlI/ITC IMPUMCEPHBI TUIIUYIHBIX JIMTAHOOB. Kakue JIMTraHAbl HA3bIBAKOTCA MOHOJACHTATHBIMHA U
KakKue HOJ'IPI,Z[CHT&THBIMI/I?

Kakoe BnusiHuE 10JKHO OKa3bIBaTh HA 3HAYEHHE KOOPAMHALIMOHHOTO YUCIIA YBETNYECHHE
panuyca ¥ 3apsjaa: a) KoMIuleKkcooOpasoBareds, 0) murano? KakuM COOTHOIIEHUEM IBYX
CHJI, IEHCTBYIOIIMX MEXAY LIEHTPaIbHBIM aTOMOM U JINTAHJAMU U MEKAY CaMUMHU JIMTaHAaMH,
oIpesieNnseTcss KOOpAUHALMOHHOE YK CII0?



7. IlpuBenurte npuMepsl KOMIUIEKCHBIX COEAMHEHHUI:

1) ¢ KOMIIJICKCHBIM aHHOHOM,

2) C KOMILIEKCHBIM KaTHOHOM,

3) SABJISIOMIUXCS HEICKTPOIUTAMHU.
[aiiTe UM Ha3BaHHUE.

8. J[laiiTe onpenenenue v NpUBEIUTE IPUMEPHI OCHOBHBIX TUIIOB KOMIIEKCHBIX COCTUHEHUH.
9. VYkaxuTe OCHOBHBIC BHJIbI HN30MEPUH KOMIUIEKCHBIX coenHenuil. [IpuBenure npumepsl.

10. Kak ¢ mo3unuii MeTo/1a BaJICHTHBIX CBSI3€i 00BSICHUTH 00pa30BaHUE CBSA3CH MEKIY
KOMIUIEKcooOpa3oBaTeneM u uranaaMu? Kakue opOuTany neHTpaabsHOro aToMa MOTYT
OJIHOBPEMEHHO Yy4acTBOBATh B 00pa3oBaHuu cBsizeil? YeM 310 onpeaensercs?

11. Kakyro reomMeTpruecKyro KOHQUIYpaluio UMEET KOMIUIEKCHBII HOH ITPU 3HAYEHUHU
KOOP/IMHAIIMOHHOI'0 YKclia KoMILIeKkcooOpa3oBatens 2, 4, 67 YKakuTe COOTBETCTBYIOILME
TUIIBI THOPUAU3ALMHN OpOUTANIEH.

12. Kakue KOMIUIEKCHbIE COeIMHEHUS Ha3bIBAIOTCSI BHEIIHEOPOUTATIbHBIMU U
BHYTPHOPOUTATHHBIMU? UeM 0OBSICHACTCS X pa3iIHyHasi MPOYHOCTH?

13. Ilo kKakuM 3KCIepUMEHTAILHBIM JIaHHBIM HAaXOJIST YHUCIIO HECTIAPEHHBIX AJIEKTPOHOB B
komruiekcax? [IpuBenure npumMepsl.

14. Kakue KOMIUIEKCHI Ha3bIBalOT BEICOKOCITMHOBBIMU U HU3KOCITUHOBBIMU? Y KaKHUTE apamMeTphl,
KOTOPBIC ABJIAIOTCA AJISI HUX 06H_II/IMI/I " pa3jInIHbIMHU.

15. Kakas Teopusi moiyyusia Ha3BaHHE TEOPUN KPUCTAIUIMUECKOTO Mojs? Yem oTinyaeTcst oHa OT
metoma BC?

16. Yto Takoe SHEPTHUA paClICIICHU A KPUCTAJNIMUCCKHUM I10JICM, OT YE€TO OHA 3aBucut? Kakne
q)aKTOpBI ONPCACIIAIOT IMMOJIOKCHUE JIMTaHld B CIICKTPOXUMHUYCCKOM pH,HY?

17. Kak TKII 06bscHs€T 3aKOHOMEPHOCTU U3MEHEHHUSI YCTOMUYNBOCTH KOMIIEKCHBIX COEIMHEHUI?
18. Ucxonst u3 TKII, 00BACHUTH OKpAaCKy KOMIUIEKCHBIX COSIMHEHHH.

19. Yro sBnsieTcst KONMMYECTBEHHON XapaKTEPUCTUKOMN YCTOMUMBOCTH KOMITJIEKCHBIX

20. noHos?

21. KakoBO COOTHOIICHHE MEXIy O0IIei KOHCTAHTOH HECTOWKOCTH M KOHCTaHTaMH,
XapaKkTEepPU3YIOLUIMMHU OTAENbHbIE CTAJANH MPOLECCa AUCCOLMUALIMN KOMIUIEKCHOTO HOHA?

22. Kakoe BiIHMSHHE OKa3bIBaeT KOMILIEKCOOOpa30BaTellb Ha CBSI3H B KOOPIUHHUPOBAHHBIX OKOJIO
Hero monekynax H,O u NH3?

23. [IpuBenuTe mprUMephl, MOKA3bIBAIOIINE BIUSHUE KOOPIMHAIIMN HA OKUCIUTEIHHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA KOMILIEKCOOOpa30BaTesl.

24. CocraBbTe KOOpAMHAIMOHHBIE Gopmyitbl ciaenyromux coeauaennii: 2NH4Cl-PtCly, KoC,04
‘CuC,0y, KClAUC|3, an(CN)z FE(CN)z, (NH4)4F€(SO4)2



25. Boanbiii pactBop nepBoro nzomepa cocraBa Pt(SO4)(OH)2-4NH; umeer pH=7,2 0,1 M
pactBop BTOporo uzomepa - pH = 13,3 npu 25°C. Ilo pe3ynbTaTam OmnbiTa COCTaBbTE
KOPJIMHAIIMOHHBIE POPMYJIIBI 000UX U30MEPOB.

Tema: «Havana xumMmu4eckol TePMOIMHAMHUKI

1. Ha kakyro BeJIMUUHY OTINYAETCA U3MEHEHNE YHTAJIBIIUU OT U3MEHEHUS! BHYTPEHHENW SHEPTrUn
cuctembl? B xakux cinydasx AH=AU u Qv=Qp?

2. 3aBUCHT JIM U3MEHEHHE YHTAIBIIUU CUCTEMBI OT TEMIIEPATYPHI?

3. Kakwue cucreMbl Ha3bIBalOT KOHACHCHUPOBaHHBIMU? [louemy 111 HUX OOBIYHO OITYCKarOT
orpaHUYMBarOIIKE ycioBus V=CONst u p=const?

4. Kakoli 3aK0H SIBJISIETCS OCHOBHBIM 3aKOHOM TepMoxuMuu? Jlaiite ero hopmMyaIupoBKy.

5. Ilepeuncnure criefcTBus, BhITEKaoMue U3 3akoHa ['ecca. [[ist kakux onpeneneHuil oHu
UCIOJIB3YIOTCSl B TEPMOXUMHUUYECKUX pacyeTax?

6. CornacHo npurnmy beptio (1867) xuMuyeckue peakiiuu CaMOIPOU3BOJIEHO MPOTEKAIOT B
CTOPOHY BBIJICJICHUS TEIUIOTHL, T.€. B CTOPOHY YMEHbIIEHUS SHTAIbINU. SIBIISETCS JIU 3TO
IIPABUJIO OOIIKM WJIM OTPaHUYEHHBIM?

7. Kaxoii (hyHKIMEH COCTOSHUS XapaKTepPU3yeTCs TEHACHIHS CUCTEMBI K TOCTH)KEHHUIO TaK
HA3bIBAEMOT0 BEPOSITHOT'O COCTOSTHUS, KOTOPOMY COOTBETCTBYET MaKCHMallbHas Oecropsi-
JIOYHOCTD pacrpesieNieHus YacTuil?

8. B u3onupoBaHHON CUCTEME BCE CAMOINPOU3BOJIbHBIE MPOLIECCHI POTEKAIOT B CTOPOHY
yBenuueHus Oecropsanka. Kak usmeHsieTcst mpu 3T0M SHTPOIUA?

9. Kak u3MeHSeTCsI SHTPOIHUS CUCTEMBI 3a CUET MPSMOUN M 00paTHOM PeakIuii Ipy CHHTE3e
ammuaka?

10. Kak u3MeHseTcsl SHTPOIHS CUCTEMBI C TIOBBIIIIEHIEM TEMIIEPATYPhI, B pEaKIUAX CHHTE3a U
pa3lioxKeHus BEmecTB?

11. Kak BiusieT Ha SHTPOIUIO CUCTEMbI 00pa3oBaHKe Ta3000pa3HbIX IPOJTYKTOB?

12. Kak u3MeHseTcst SHTPONUs CUCTEMBI IPU UCTIAPEHUH, KOHJICHCAIIH, YBETUUEHUH JaBJICHUS,
¢a3oBbIX Nepexoaax?

13. [louemy npu IUIaBJICHUH BEIIECTBA TEMIIEpaTypa OCTaeTCs MOCTOSIHHOM HECMOTpPs Ha TO, UTO B
3TO BpeMs TEIJIOTa K CUCTEME MOABOIUTCS?

14. KakuMu 0IHOBPEMEHHO JIEUCTBYIOIIMMHU (PaKTOpamMu onpeiesieTcs HalpaBIeHHOCTb
XHMHYECKOT0 npornecca?

15. Kakyro TeHACHITUIO CUCTEMBI BBIPAKAET: a) SHTAIBIUNHBIA PakTop, 0) SHTPOMUUHBIN (aKkTop?
Kakast pyHK1IMSI COCTOSHUS CUCTEMBI JA€T KOJIMUECTBEHHYIO XapaKTEPUCTHKY OJHO-
BPEMEHHOI'0 BIMSHUS TOTO U apyroro (¢akropa? Kakum ypaBHEHHEM 3TO BbIpaXkaeTcs?

16. Yro Ha3biBaroT sHeprued [ m66ca? Kakum oOpa3zom m3meHenue 3o BenunarHbl (AG)
YKa3bIBAa€T Ha TEPMOJUHAMHUYECKYIO BO3MOXHOCTb WJIM HEBO3MOXKHOCTh CAMOIIPOU3BOJILHOTO
nporekanus npouecca? Kakoe 3HaueHne AG onpenensier paBHOBECHOE COCTOSIHUE CUCTEMBI?

17. IIpu xkakoMm cootHomeHnn AH u TAS: a) cuctemMa HaXOAUTCS B PAaBHOBECHH, 0) XUMUYECKUN
MPOLECC HAMPABJIEH B CTOPOHY AK30TEPMHUYECKON WIIA SHIOTEPMUUECKON peakiuu?

18. Yem 0OBsICHSETCSI BO3MOYKHOCTB SHAOTEPMUUYECKUX PEAKIIUN U TTIOUEMY OHA BO3PACTAET C
YBEJIMYEHUEM TeMITepaTyphl?

19. DHTANBMUWHBIM WU SHTPOMTUUHBIM (DAKTOPOM OTIPEICINICTCSl HAPaBICHUE XUMUYECKUX
peaxkuuil Ipyu O4YeHb HU3KUX TeMIiepaTypax?



20.

21.

22.

23.

24.

Tema:

[ToueMy mpu HU3KHUX TeMIIepaTypax U B KOHJICHCUPOBAHHBIX CUCTEMaX BO3MOXKHOCTh
IIPOTEKaHUs PEAKLMI ONpeaeseTcss B OCHOBHOM ToJIbKO 3HakoM AH? Cornacyercs iau 310 ¢
npuHIUnoM beptino?

Bo3MoxHO 11 caMONpON3BOIbHOE IPOTEKAHUE MPSAMOM peakluu, €Cliu MNPy MOJI0KUTEILHOM
sHadenuu AS: a) AH>0, 6) |AH|>|TAS|?

CrannmaptHas Teriora oopazoanust NHs u PH3 paBHa coorBerctBenHo —46,2 1 +5,0
k/[x/mMone. Kakoii crieyeT cienarh BRIBOJ U3 OTUX JAHHBIX 00 OTHOCUTEIHHOU YCTOMYNBOCTH
monekyn NH3 u PH3?

[Tpu cxxuranuu rpadura odpazoBaiics okeun yraepoaa (IV) maccoit 8,86 r. Berunciure
teroty obpazoBanus CO; u3 anemenToB. TermnoBoit a¢ ekt peakuun AH= -79,2 /[ x.
CrannmaptHas Terora oopazoanust MgO (k) u CO; (r) coorBeTcTBeHHO paBHa — 601,8 1 —
393,5 kJx/momnb. Ternora paznoxenus MgCO3; na MgO u CO, AH=+100,7 x/[>x/MOb.
Hcnonw3ys 3T naHHbIe, HaiauTe TermoTy oopazoBanus MgCO3 u3 31eMeHTOB.

«KuHeTHKa M1 MEXaHU3M XUMHYECKHX PeaKIuii

Peakumst unet o ypasaenuto 4NH; +50,=4NO+6H,0. Kak u3sMeHHTCS CKOPOCTh PEaKIIHH,
€CJIM YBEJIMYUTH JaBjcHue B 2 paza?

Peaknus mexny BemectBamu A u B Beipakaetcst ypaBHennem 2A+B=2C. Hauanpnas
KOHIIeHTpanus BeniectBa A pasaa 0,3 mois/m, a BeniectBa B — 0,5 mounb/i1. KoHcTanTa ckopo-
CTH peakuuu paHa 0,8 /Mo’ Mun™ . PaccunTaiite Ha4aJIbHYIO CKOPOCTb IIPSIMOM peakuu 1
CKOPOCTB 110 UCTEUYEHUU HEKOTOPOI'0 BPEMEHM, KOI'1a KOHILIEHTpAaLus BelecTsa A
ymenbaercs Ha 0,1 Moub.

Paznoxenne N2O Ha MOBEpPXHOCTH 30J10Ta MPU BBICOKUX TEMIIEpaTypax MpoTeKaeT Mo
ypaBHeHu0: 2N,0=2N,+0, KoHcTaHnTa ckopocTH JaHHOH peakluu paBHa 5- 10™ n/MonbMuH
npu 1173 K. Hauansnas konuentpauus N2O 3,2 mons/n. Onpenenure CKOpOCTb peakiuy Ipu
3aJJaHHOH TeMIepaType B HaualbHbII MOMEHT M B TOT MOMEHT, Koraa pas3nioxutcs 25 % N;O.

Peaxnus unet no ypaBHeHHto 2NO+0,=2N0O,. HauanbHble KOHIIEHTPALUHN pearupyrommx
BerectB ObuTH (MOIB/11): C(NO)=0,8; C(O,) =0,6. Kak u3MeHHTCS CKOPOCTh pEaKIlnu, eClid
KOHIIEHTPALIMIO KUCIIOpOoJia YBEeNUYHUTh 10 0,9 MOJIB/11, @ KOHIEHTpAIMIo OKcHa a3ora 1o 1,2
MOJIB/T?

JlokaxuTe, UTO peakius B3auMOICUCTBUSI MypPaBbUHOTO aJlbJIETHU/IA U IEPOKCH]Ia BOJIOPOJA C
o0pa3oBaHNEM MYpPaBbHHOW KUCIIOTHI U BOABI SBISIETCS peaKkilieil BTOPOTo MOpsiiKa, eCiu
yepe3 2 4 mocJie Havaa peakius 3apepimuiaack Ha 50 %, a uepes 2 4 40 MUH KOHIIEHTpAIUs
MypaBbUHOM KuCI0THI cTana 0,285 monb/n. Ucxonubie kornenTparun HCOH u H,0; oau-
HakoBbI U paBHbI 0,50 Moub/11.

PaccunraiiTe KOHCTaHTY CKOPOCTH PEAKIIMM IIEPBOIO MOPSIAKA, YUUTHIBAs, 4TO 3a 25 MUH
peakius mpoxoauT Ha 25 %, T. €. mpopearnpoBaia YeTBEpPTasi YacTh BEIIECTB.

KoHcTaHTa cKOpoCTH peakiuy epBoro nopsijaka paBHa 2,5-10” ¢!, Kakoe komnaecTBO
OCTaHeTCs HempopearupoBaBmuM yepes 10 u mocne Havyanna peakuuu? HavanbHas KOHIIEHTpa-
1ys paBHa 1 MOJIB/II.



10.
11.

12.

13.

14.

15.

16.

17.

18.

19.
20.

CKOJIBbKO BpeMeHH He00X0AUMO JUTs TPOoXoxkIeHus Ha 60 % peakuuu BTOPOTo MOpsAIKa, €CIH
IIpU TOM ke TemmnepaType 3a 20 MuH peakuus nporekaeT Ha 30%? HavyaibHble KOHLIIEHTpauu
UCXOJIHBIX BELECTB OJIMHAKOBBI U PABHBI 2 MOJIb/JI.

Koncranra ckopocTtu HeKoTopoit peakiuu pu 273 u 298 K paBHa cOOTBETCTBEHHO
1,17 u 6,56 n/monb-MuH. Haitnure TemnepaTypHbiid KOA((UIIMEHT CKOPOCTU PEAKITUH.

Bo ckonpKko pa3 yBeIMUHUTCS CKOPOCTh pacTBOpeHHUs xene3a B 5 %-noii HC1 npu noBeiiennu
TeMIeparypbl Ha 32°, eciu TeMIepaTypHbIi KOAQQHUIMEHT CKOPOCTH PacTBOPEHHsI paBeH 2,87

ITpu 393 K peakius 3akaHunBaercs 3a 18 muH. Uepe3 CKoJIbKO BpEeMEHU ATa Peakiius
3akoHuHTCs pu 453 K, ecm TemneparypHbiid Ko3(QPUIIMEHT CKOPOCTH PEaKIIMK paBeH 37

Omnpenenure TemnepaTypHbIid KOA(DOUIIMEHT CKOPOCTH PEAKIIUH, €CITU MPU OHUKEHUU
TeMIlepaTypsbl, Ha 45° peakuus 3aMeIIach B 25 pas.

KoncTaHnThl ckopocTH peakiiuu rneporo nopsiaka npu 288 u 325 K cOOTBETCTBEHHO paBHBI

) -1 o o
2-10 u 0,38 ¢. KakoBbl TemnepaTypHbiii KOA(G(GUIHUEHT CKOPOCTU ITON PEeaKIMK U KOHCTAaHTa
CKOpOCTH 3TOH peakuuu npu remneparype 303 K?

[Ipu HekoTOpOil TeMIiepaType KOHCTaHTa paBHOBecHs Tepmudeckoit guccoruanui N,Os=2NO;
K=0,26. PaBnoBecnas konuentpauus NO; pasaa 0,28 mMonb/11. Beiuncinre paBHOBECHYIO U
nepBoHavanbHyto KoHeHTpaun NoO4. Kakas maccoBast nons B % sToro BemiecTa
MIPOUCCOIMUPOBATIAa K MOMEHTY YCTAHOBJICHHSI PABHOBECHS ?

ITpu cunTe3e pocrena nmeer mecto paBaoBecue peakuuu Cl,+CO=COClI,. Onpenenure
UCXO/IHbIE KOHIIEHTPAIUH XJIOpA U OKCHUJIA YIIIEpo/ia, €CIM PAaBHOBECHBIE KOHLIEHTPAIU
pasusl (Mmoiis/i1): C(Cly) = 2,5; C(CO)=1,8; C(COCI)=3,2.

Xumndeckoe pasHoBecue peakin COCl,=CO+Cl; ycTaHOBHIOCH TPH KOHIIEHTPAITUSIX
pearupyromux Berects (Moin/11): C(COCI,)=10; C(CO)=2; C(Cl,)=4. B paBHOBEeCHYIO
CUCTEMY J00aBWIIN XJIOp B KoinuecTBe 4 MoJib/11. OnpeennuTe HOBbIE paBHOBECHBIE
KOHIICHTPAIIUU PearupyIONINX BEIIECTB MOCIIC CMEIICHUS PAaBHOBECHSI.

PaBHOBeCHEBIE KOHICHTpAMK BCIICCTB, YIACTBYIOIINX B pCAKIINN

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

C(cmupta) = 0,32; C(3dupa) = 0,08; C(Boas)=0,08. Kakumu ctanu paBHOBECHbIC KOHIIEHTpPA-
WY TTOCTIE CMENIEHUS] pAaBHOBECHS BCIIeACTBUE yBennmueHus KoHeHTpanuu CoHsOH B 4 paza?
Tema: «PacTrBopbI»

Kakwue BemiecTBa Ha3bIBalOT 3JIeKTpouTamMu? Uem OTINYarOTCsl MX BOJHBIE PACTBOPHI OT
PacTBOPOB HERJIEKTPOJIUTOB?

Yrto Ha3BIBAIOT M30TOHUYECKUM KO3 duimenTom i? Kakos ero ¢pu3ndeckuii CMBICIT ¥ METOIBI
IKCIEPUMEHTAIBHOTO onpeneieHnsa? OT kakux (pakTOpoB 3aBUCST 3HAYCHUS 17

Kakumu ycnoBusiMu onpezenseTcsi BO3MOKHOCTD dJEKTPOIUTHUECKOHN TUCCOIMAIIAN
BemiecTBa? Kakast BenmMumHa XapakTepu3yeT HOHU3UPYIOHIYIO CIIOCOOHOCTh PaCTBOPUTEIIS?
[TokakuTe MEXaHU3M pacrajaa YacTHIl PACTBOPSHHOT'O BEIIECTBA HA UOHBI.

Byzaer nu oguHakoBo# aseKTpudeckasi pOBOIMMOCTb BOJHBIX U CIIUPTOBBIX PACTBOPOB
OJIHOTO M TOTO € BEIIECTBA TP OJTHOM M TOM ke KoHIeHTparuu? OObsICHUTE.
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Kakue BenmnyuHbI SIBISIOTCA KOJTMYECTBEHHON XapaKTepUCTUKOM Mpolecca 3JIeKTPOIu-
THYeCKOU qucconuanuu? Jlaiire ux onpenenenus. Kakyroo 3 HUX ¥ moyeMy Ha3bIBAIOT
IMOCTOSTHHOM BEIUYMHOM ?

Ha xakue rpynnbl yCIOBHO ACNAT JIEKTPOIUTHI MO BEJIMYMHE CTEIIEHU UX TUCCOLIMALINM?
[IpuBeauTe mpuMepbl IPEACTABUTENICH 3TUX TPYIII.

Kak u movyemy BiusieT Ha CTENEHb JUCCOIHAIIMYU CIIA00TO AJICKTPOJIUTA BBEICHUE B €T0
pacTBOp OJHOMMEHHOTO HOHA U pa30aBiieHne pacTBopa’?

[ToyeMy KOHCTaHTa IMEKTPOTUTHUECKON TUCCOIMAIINU SIBIIsieTCs Ooiee y10O0HOM Xa-
PAKTEPUCTUKON 3JIEKTPOJIUTA IO CPABHEHHUIO CO CTETICHBIO TUCCOIHAIIIHN?

Kak Bnusier Ha pacTBOPUMOCTD BEILIECTBA BBEJCHUE B €r0 HACKIIICHHBIA PacCTBOP OA-
HOMMEHHOT'0 HOHA?

B kakux ciaydyasx mpoUCXOJUT PACTBOPEHHE OCATKOB ¢ 00pa30BaHUEM KOMITJIEKCHBIX
COECIMHEHU?

. BeimaeT 11 ocaoK MpH CAMBaHWK HachIeHHBIX pacTBopoB: SrCl, u CaSQOy; CaCl, u SrS04?
12.

B kakoii mociie10BaTenbHOCTH JTOJKHBI BBITIAIATh OCAIKU, €CIIH K PACTBOPAM, COAEPKAIIM
wonsr: 1) Ca®*, Ba®", Sr*" u 2) CI', I', Br', mocTeneHHo pHGaBIIATh: K [IEPBOMY PACTBOP
Na,SO,, a ko Bropomy pactBop AgNO3?

Kakas u3 aByx coseii 6oJbiiie pacTBopuMa 1 Bo CKoiibko pas: CaSO, nmu BaSO,, BaCO3 unmu
SrCOg;, Pbl, i PbCl,?

Ocranercs a1 po3padnbiM puibTpar uz-nox ocanka PhCly, eciu k Hemy 100aBUTH PacTBOp
uoauaa Kkanusa?

B naceienHOM pactBope Pbl, KoHIIeHTpalms HoJu/] HOHOB paBHa 1,3 10" mos/1. Haiizure
KOHIIEeHTpaIHio HoHOB Ph?* B 51OM pacrsope.

B naceiennom pactsope Mgs(PO4), 06bemom 10 11 comepkutest coiib Maccoit 3 r. Berumciure
€€ pacCTBOPUMOCTh M HaliIUTE MOJISIPHBIE KOHIIEHTPAIMH KaXX/I0TO HOHA B 3TOM PacTBOPE.
YeM ormpenernsieTcsi CTeNeHb CMEIIEHHsI PABHOBECHS! TUCCOIMAIINN BOJIBI IPY PACTBOPEHHUH B
HeWl CoJIi, CTIOCOOHOM K TUAPOTU3Y?

Bceerna nmu HEHTpaIbHOCTh pacTBOPA COJIM yKa3bIBaeT Ha OTCYTCTBHUE ruiponn3a? OObsCHUTE.
Jlnst pacTBOpOB Kakux cosielt pH mmeeT Takoe ke 3HaueHue, Kak /it Bojbl? [lokaxkuTe 310 Ha
npumepe NaCl u CH3COONHs.

Kakue u3 coseil He MoABEepraroTCs TUAPOIU3Y, U €CIIM NOJBEPratoTcs, TO 0 KAKOMY THITY:
K>S0O4, Na,Se, BaS, RbNO3, ZnCh, KzSOg, KC|O3, HCOOK, NaClO4, KBro?

Jnst kakoit conmu pH pactBopa Oyzaer umers 6onbniee 3HadeHne: NaNO3 mmu NaNOo,
CH3COOK i CH3COONH,, KCIO wmu KCIO3?

JlaliTe CpaBHUTEIBHYIO XapaKTEPUCTUKY CYIb(ATOB, CYITb(QHUTOB U CYTb(PHIOB METOTHBIX
METAJUIOB 110 UX CIIOCOOHOCTH K THJIPOJIH3Y.

Kakue 1Be paBHOBECHbBIE CUCTEMBI B PACTBOPAX KHUCIBIX COJIEH OMpPEAETSIOT Ul HUX 3HAaUeHUE
pH? Yro siBnsiercs npuunHOi menouHoi cpeabl 1yt pactBopoB NaHCO3 u kucioit ams
pactBopoB NaHSO3?

Jist KakuX coJieil THAPOIN3 MPOXOAUT CTyneHaMu? Yem omnpeaenseTcss X 4nCiIo U Kak
M3MEHSIETCS MHTEHCUBHOCTh THAPOJIU3a OT MEPBOM CTYNMEHU K MOCIECIHEN?

[Touemy ManuHOBas okpacka geHosrasenHa B pacTBOPE aleTaTa HaTpUsi CTAHOBUTCS OoJiee
MHTEHCUBHOMU NPU HarpeBaHUM PacTBOpPA M CHOBA OJIEAHEET MPH €ro OXJIAKIACHUH?
OOBscHUTE NPUYHMHY U3MEHEHMSI CTETIEHU THAPOJIN3a COoJIeH NPU HarpeBaHUM UX PAacTBOPOB,
OCHOBBIBAsICh Ha 3aBUCIMOCTH JUCCOIIMALIMHU BOJIBI OT TEMIEPATYpHI.



27.

Tema:

10.

UTo Ha3bIBAIOT KOHCTAHTOM rusiponu3a Ke. 3aBUCUT JIU 3Ta BEJIMYMHA OT: MPUPOJIBI COJIH,
KOHIIEHTPAIIUU pacTBOpa, TeMrepaTypsl? UeM onpeaensercs Oobliiee Uik MEHbIIIee 3HAYCHNE
K2 11t pa3nuyHbIX comen?

«OKHCIUTETbHO-BOCCTAHOBHUTEIbHBIE PC€AKIHUHU U IJICKTPOXUMHUIECCKHUE NTPOLECCHD»

[TokaxxuTe yCI0BHOCTh TEPMUHOB «IIPUHUMAET» U «OTAAET» JIEKTPOHBI IIPU ONPEAEICHUN
byHKUIME OKUCIUTENS U BOCCTaHOBUTENS. [louemMy Takast yCIIOBHOCTh BO3MOKHA?

UTo Ha3BIBAIOT COMNPSKEHHON OKHCIUTEIbHO-BOCCTAHOBUTEIBHOM AP0 U CKOJIBKO MX
JIOJKHO YYaCTBOBATh B OKUCIIMTENIbHO-BOCCTAHOBUTEIBHOM peakuuu? Yemy cOOTBETCTBYET
KaKmas u3 Hux?

Uto Ha3BIBAIOT OKUCIUTENFHO-BOCCTAHOBUTEILHBIMU KO3 urmentamu? Kakre MeTo b1
CYILIECTBYIOT JUIsl UX omnpeneneHus? [lokaxkuTe CyIHOCTh KaXa0ro U OObSICHUTE, B KAKUX
CIIy4asix ¥ IIOYEMY OJMH U3 HUX MPEANOYTUTEIBHEE IPYTOTO.

MeHSI0TCS MIIN OCTAIOTCSI IOCTOSIHHBEIMU 3apsaa u aTOMHEBIN COCTaB HOHOB, YUaCTBYIOIIIUX B
OKHCJIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKHI/IﬂX? Bo3Mmoxn0 11 MMpeBpalICHUC IMPOCTOro NOHA B
OKCOAHMOH WJIM 00paTHBIN mpoiecc?

Ecmn KHCJI0Ta, B34ATast B I/I36I)ITK€, Y4aCTBYCT B pC€aKIMH KaK OKHCJIMTCIIb NI BOCCTAHOBUTCIIb,
TO COBITAJACT JI AJIsl Hee KOd(PPHUIMEHT B MOJIEKYISIPHOM YPAaBHEHHH PEAKIIUU C
OKHCJIUTEIbHO-BOCCTAHOBUTENBbHBIM? Pa3zbepure 31U ciiydan Ha NpUMepax B3auMOJIEHCTBUS:
MeaM ¢ pa30aBIEHHOM a30THOM KUCIIOTOMN, COISTHONM KMCIIOTHI C JUXPOMATOM KaJHsl.

OOBbscHNUTE IPUYUHY PE3KOTO PA3IUYUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB IBYX
metayoB 1 rpynmsl [IC, Haxoasduuxces B 5-M nepuoje.

Hanmmmre ypaBHeHUS NOypeakuii 1 MOHHO-MOJIEKYJISIPHBIE YPaBHEHUS, KOTOPBIMU MOTYT
OBITH BBIPAXKEHBI IIPOLIECCHI OKUCIIEHUSI U BOCCTAHOBJIEHHUS B BOJHBIX pacTBOpax, HAYIIHUX IO
CIIEYIOIIUM CXEMaM:

KC10 + KJ + H,SO,—
KBiOz+ HC1 — BIiCls+
KC103;+ KNO; —KCI1 + ...
KCIO + KJ + H,O0— KC1 +

IlokaxuTe BIUSHHC Cp€abl HA MPOTEKAHUEC OKUCIIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKquI Ha
MpuMEPE NU3MCHCHHUA OKHUCIINTEIIbHON €MKOCTH InepmMaHraHar - “OHa.

Kakumu kuciaoramMmu MOYKHO MOJIB30BaThCA 1 CO3IaHUS CPEIbl IPU IPOBEACHUN Red-Ox
peakumii? [loueMy ¢ 3TOH 1EIBI0 TPUMEHSIOT OOBIYHO pa30aBICHHYIO CEPHYIO KHCIOTY?

CriocoOCTByeT U KHCTIast Cpejia: a) OKUCICHUIO KATHOHOB JI0 OKCOAHHOHOB; 0) OKHC-
JIUTEIIbHOMY JEUCTBUIO OKCOAHUOHOB?

Dnekmpoonvle NOMEHUUAIbL U HANPABICHUE OKUCTIUMEIbHO-60CCHIAHOBUM ETbHBIX
peakuyui



11. Kakue OKUCTUTENbHO-BOCCTAHOBUTEIBHBIE CUCTEMBI Ha3bIBAIOT I'€TEPO- U TOMOTeHHbIMU? YUTO
SBJISIETCS] IPUYMHON BOZHUKHOBEHUS CKauka MOTEHIIMalla B CUCTeMax nepBoro tumna? Y naercs
JIY DKCIIEPUMEHTAJILHO OIPEACIIUTh €r0 a0COMIOTHOE 3HaYEHUE, OTHOCUTEIBHOE 3HAYCHHE?

12. Yem NOIDKHBI OTIIMYATHCS IPYT OT APYTa JIBE OKUCIUTEILHO-BOCCTAHOBUTEIBHBIC CUCTEMBI IS
TOT0, YTOOBI UX MOXHO OBLIIO UCTIOJIB30BATh MPU COCTABICHUH TAIbBAHHYECKOTO dJIeMEHTa?

13. Kakyto uHpOpMAaLIKIO COAEPKHUT HNEKTPOXUMUUYESCKHNA PSIJT CTAHAAPTHBIX JIEKTPOIHBIX
IOTEHLIMAJIOB O cpaBHUTENIBbHON akTUBHOCTH BD 1 OD metannos? [louemy oH fgaet Bo3-
MOXKHOCTb OlleHUTh DJIC rajibBaHU4ECKUX 3JIEMEHTOB, COCTABICHHBIX U3 JIFOOBIX Map
METaJIJIOB?

14. Ilouemy BOOPOHBIN JIEKTPOJI B IAPE C MEIHBIM MOJIYJIEMEHTOM SIBIISIETCS aHO/OM, a B I1ape
C LIMHKOM - KaTo1oM?

15. U3 yetpipex metamuioB Ag, Cu, AU u SN BEIOEpUTE TE Mapbl, KOTOPBIE TAIOT HAUMEHBIIYIO U
HanOoubiyo JJ]C cocTaBlIEeHHOTO U3 HUX FaIbBAHUYECKOTO JIEMEHTA.

16. Tlo kakoii hopMyiie MOKHO HAWUTH JICKTPOIHBIN IMOTSHITMAT METaJIJIa PH JIFOOBIX
TEMIEPATYpEe U KOHIIEHTPAL[MU pacTBOPA €ro COJIM, €CIIM JUIsl HETO U3BECTHO 3HaueHue G°?
[Tpu kakux ycnoBusix =¢°?

17. Kakue nu3mMeHeHus1 KOHLIEHTpAIMi PACTBOPOB COJICH Ha 3JIEKTPOI€-OKUCIUTENE U IIEKTPOIe-
BOCCTAaHOBHUTEIIE MPUBOJIAT K YBEIMYCHUIO U yMeHbIeHUIo DJ{C?

2.
18. ITouemy B kadyecTBe OKucaUTENS ncnob3yercst xpoM \VI\ B cocrae nona Cr,O7”, a He B
2-
cocraBe nona CrO,”, u mouemy okucienue xpoma M\ 1o xpoma \VI\ nmpoBourcs B 1e-
JouHoOM cpene?

Inexmponu3s. Koppozus memannoe

19. Kakue smekTpoxuMHu4ecKkre Ipolecchl MPOTEKAa0T Ha 3JIEKTPOAaX MPH AIEKTPOIN3€E paciljaBoB
anektponuToB? [IpuBeaure npumepsl.

20. 13 kakux IMpONHEeCCOB CJIaracTes 06]1_[8.5{ peakuuid SJICKTPOXUMHUYCCKOTO PA3JIOKCHUA BeIJ.IeCTBa?

21. Yem oTamdaeTcst 2IEKTPOIU3 BOAHBIX PACTBOPOB JEKTPOIUTOB OT JIEKTPOIIN3a UX
pacruiaBoB? Kakue MOHBI U MOJIEKYJIbI, HAXOSIINECS B BOAHBIX PACTBOPAX COJIEH MOTYT BOC-
CTaHABIIMBATHCS Ha KATOJI€ U OKUCIATHCS HA aHoze? HanummTe ypaBHEHUSI COOTBETCTBYIOLIUX
peaKkui.

22. HpI/I KaKuX yCJIIOBUAX U U3 KaKUX COHCﬁ, BO3MOXXHO, NIOJIYUYUTH C TIOMOIIBIO 3JICKTPOJIN3a
OIHOBPCMCHHO HICJIOYb U KI/ICHOTy?

23. Jlaiite hopmynupoBky 3akoHOB Papasies U UX MaTeMaTU4ecKre BhIpakeHus. UTo Ha3bIBAIOT
gyuciaom Papanes F? UeMy paBHa 3Ta BeJIMUMHA B KyJIOHaX U ammep-yacax?

24. Bcera i Macca BbIICIIMBIIETOCS Ha 3JICKTPOJIC BEIIECTBA COOTBETCTBYET KOJIMYCCTBY
NPOIIEAIIETO Yepe3 MICKTPOIMT dJIeKTpruecTBa? SIBISCTCS JIM 3TO HAPYIICHUEM 3aKOHOB
dapanesn? UTo Ha3bIBAIOT BBIXOJ0M 110 TOKY \BT\?



25. Ipu snexrponuse pactBopoB AGNO3, CuSO,, BiCls, Haxonsimuxcs B mociea0BaTeIbHO
COEIMHEHHBIX AJIEKTPOJI3epax, BIEIWIOCH 5,41 cepedpa. Halinure Maccy BbIACIMBIIMXCS
IIPH 3TOM MEJIH 1 BUCMYTA.

26. OIMHAKOBO JIM OTHOLIEHUE K KOPPO3UH TEXHUYECKOTO M XMMUYECKH YHCTOro MeTania? Yem
BBI3BIBACTCSI KOPPO3HsI OOBIYHOM CTaNN?

27. CoBmajiaet Jiv CpaBHUTEIbHAS OIICHKA CIOCOOHOCTH K KOPPO3UH XKelle3a U aTIOMHHHUS 10
3HAUEHUIO UX CTAHAAPTHBIX 3JIEKTPOJHBIX MOTEHIMAIOB U M0 UX MTOBEACHUIO B KOHTAKTE C
BOJION?

28. Kakue cymecTByIOT CIIOCOOBI 3aIIUTHI METAIIOB OT KOoppo3uu? KpaTko U3J10KHUTE CYIIHOCTh
Ka)XXJI0T'0 U3 HUX.

Ilpumepnolit Komnaekm 3a0anuil 011 KOHMPOJIbHBLIX PAOOM no OUCUUnIUHE
«Teopemuueckue 0cHOBbl HEOP2AHUYECKOU XUMUW)

Tema: «OcHOBHBIE MOHATHSA M 3aKOHBI XUMHH. OCHOBHBIE KJIACCHI HCOPraHNIeCCKUX

coeIUHEeHUIN»
Bapuant Nel
1. Omnpepenute SKBUBAICHTHI 3JIEMEHTOB B uX okcuaax: Rb,O, MgO, Cr,03, SOs.
2. Ir HekoToporo merasia coenunsercs ¢ 8,89t 6poma u ¢ 1,78r cepsl. Halinure skBUBaIeHTHBIE

Macchl Opoma u Me, 3Hasi, 9TO SKBUBaJICHTHast Macca cepbl 16,0r/MoIb.

3. Hanummire ypaBHeHUs peaklnii, COOTBETCTBYIOIUX CIIEIYIOLIEH cxeme:
SiO,+C Ca HCI 02 Ca3(PO4)2
Cas(PO4), 1200°C A~ ¢°C B c D E
4. Hanummre rpadudeckue popmyiibl coenuHeHuH 1 faiite ux HazBanus: HyOz, SN0y, H3PO4,

HgsZOg, (CUOH)QCOg, NaH,AsO,.

5. Kakoii 00eM KHCI0po/a ciieayeT 100aButh k 1M° Bosayxa (21% Oy), 4T06bI cofepkanue B
HEM KHCJIOPOJa MOBBICHIIOCH 110 25%.

6. Onpenenure GopMylly OJHOTO U3 KPUCTAJUIOTUIPATOB Cyb(haTa HATPUS, €CIIU ero Macca Ipu
MOJTHOM 00€3BOKMBAaHUM yMEHbIINIach Ha 47%.

7. Hanmmure hopmysisl Cojieid, COOTBETCTBYIOIIMX CIEAYIOMNUM ABOMHBIM okcuaam: Ph,O3 u
Pb30,4. HazoBure ux.

Bapuant Ne2
1. Omnpenenute SKBUBAICHTHBIC MacChl coeaunenuii: Fe;03, KH,PO4, Cr(OH)3, H,SiOs.
2. Ompeenure Maccy cepbl, 00pa3yroIIeics PH B3aUMOICHCTBHH CEPOBOIOPOIa KOJHUECTBOM

BemecTBa skuBasieHTa 0,0 1Momb ¢ n36bITKOM KOHIIEHTprpoBaHHOH HNO3



3. Hanumure ypaBHeHUS peakLui, COOTBETCTBYIOIIMX CIEAYIOLIEH CXEME:
Fez(SO4)3 —» X —p FeClg —p X —P Fe304 4—X3—p Fez(SO4)3

4. CocraBbTe (opMyIibl (AMIUPHUECKUE rpauIecKre) BCEX BOZMOXKHBIX COJlel 00pa30BaHHbBIX
TUAPOKCUIOM MarHus U XpOMOBOM KUCIOTOM. JlaiiTe Ha3BaHUSI COJISIM.

5. K 50mn cmecu B 2-x okcuaax yriepoja godaswim 100Mi1 kuciopoaa U mogoxrin. B
pe3yibTaTe peakuuu oot o0bem razoB ymensimics Ha 10%. Bce 00beMbl ra30B U3MEPSITUCH IPU
OJIMHAKOBBIX yciIoBUsIX. Ornpeaenute 00beMHbIA COCTaB UCXOIHBIN CMECH.

6. [Tpu Tepmudeckom pasnoxeHuu okcuaa mapranna (IV), B3storo maccoit 0,435, Beiienuics
KHCIJIOPOJ U oOpa3oBajics Apyroi okcua Maprania maccoi 0,382r. Kakosa hopmyna storo okcuaa?

7. Uro Ha3bIBAIOT KBUBaAJICHTOM BeliecTBa? [Ipu kakoM yClIOBUU SKBUBAJICHT UECHTHYEH CaMOn
YyacTHUIlE BellecTna?

Tema: «Crtpoenue aroma. [lepuogudeckuii 3aKOH ¥ EPHOANYECKAS] CHCTEMA XMMHU-
yecknx 3j1eMeHTOB /I.A. MeHnaeieeBa»

Bapuant Nel
1. UTo Ha3BIBAIOT MPUHITUIIOM HEOIPEACIEHHOCTH U COOTHOIICHUEM HEOTPEIETICHHOCTH.
2. s ckonbkux AO cymma N+1=8? EcTb i1 Takue OpOUTAIH Y SJIEMEHTOB IIEPHUOIUIECKOM

cucTeMbl? ATOMBI, KAKHX JJIEMEHTOB UMEIOT HauOOJIbIliee 3HAUCHHE CyMMBI N+|?
-2
3. Harmiwre snextponso-rpadudeckue Gopmyisr: Cr, Cl+°, Te?, Tb.

4. Hanummre s5ekTpoHHbIE POPMYIIBI e1ie HEOTKPBITHIX 31eMeHTOB Nel08, Nel13 u ykaxwure,
KaKO€ MECTO OHM 3aliMyT B IIEPUOJAUUYECKOIN CHUCTEME.

S. CKopoCTb JBMXKEHUS 3JIEKTPOHA 10 IepBoi 60poBcKkoil opouTte paBHa 2187 km/c. Eciu
HOTPEIIHOCTD B ONPEIeIEHUN CKOPOCTH paBHA 1 KM/C, TO Kakoi Oy/eT MpHU 3TOM MOTPELIHOCTh B
onpeneneHnu KoopauHaTel? CpaBHUTE €€ CO 3HAYEHUEM pajinyca OpOUTHI.

6. Tloacuure IIPUYIUHY pa3jindus B BSJIMYNHAX HOHHBIX PAANYCOB JIA U303JICKTPOHHBIX NOHOB;
1,33(F); 1,36(0%); 0,98(Na*); 0,74(Mg*"); 0,57(AI*)

7. OO6BsicHUTE 0000 HU3KYIO YCTOWYMBOCTH COETMHEHUN P-3JIEMEHTOB 6-TIeproJia B BBICIIIEH
C.0.

Bapuant Ne2
1. [IpuMeHNMO 11 IOHATHE TPAEKTOPUH JABMKEHHUS K MUKpodacTUIaM? YeMm 3To onpenensercs u

KaKo€e IMOHATHE €r0 3aMeHsIeT?

2. VYkaxuTe 3HaYCHUE KBAHTOBBIX YHUCEI JJISI BHEITHUX AJICKTPOHOB B aTOMax 3JIEMEHTOB C
nopsiAKoBeIM HOMepoMm 11, 14, 20, 23, 33.

3. Hanwummure snekrponHo-rpaduueckue Gopmyist: Pd, Zr'?, s,



4. Ha ocHOBaHUM yueHHs O CTPOSHHH aTOMa 00BICHUTE, TIOYEMY SHEPIeTUYECKHA S- TOypOBEHb
BKJIFOUACT OJIHY OpOHTAIIb, P-TIOyPOBEHB - TPH, U-1IOTypOBEHB - IAATh U f- MOIypOBEHb - ceMb.
VYKaxuTe Max 4uciio 3JEKTPOHOB Ha 3TUX MOAYPOBHSIX.

5. Yemy paBHa 1eGpOiiIeBCKast JUTHHA BOIHBI 9JIEKTPOHA, JABHKYIIETOCS CO CKOPOCTHIO: a) 6-10°
m/c; 6) 2187 xkm/c?

6. DHeprus MOHHU3AIUH MPH MOCIESI0BATEIILHOM OTPBIBE AIEKTPOHA OT arToMoB M( cocraBmsieT:
E1=733, E;=1447 u E5=7718 xJ»/Moinb. UeM 00BSICHUTH pe3koe Bo3pactanue Ez?

7. Kakyro cTpykTypy A0KEH HMeTh BocbMol nieproa? [1oBTOpseT Jin OH MOJIHOCTBIO CEIbMOI
nepuon?

Tema: «XumMnueckasi CBA3b»
Bapuant Nel

1. Yem 00bACHUTH HEBO3MOKHOCTH 00pazoBanus 100% HOHHOI CBSI3U M YeMy IIPUMEPHO paBHA
JI0JIs1 KOBAJIEHTHOCTH B HanOoJee MOHHBIX OMHAPHBIX COCAMHEHUSAX?

2. YcTaHOBHUTE IPOCTPAHCTBEHHYIO CTPYKTYPY CIEIYIOIIMX MOJIEKYN U HOHOB, OIIPEIEINB
opOuTa N IEHTpaIbHOTO aTomMa B ux Tyl ruopuausamun. NF3, NO;', PHs, PO43‘.

3. Kak 10/KHBI MEHATBCSI 3HAYEHHEe MOMEHTOB JuIojel Mosiekya B psny: a) CIF-BrF-IF; 6) NHs-
PH3-ASH3?

4, [TonsipuzyemocTh Kakoro u3 HOHOB Ooubine: F umm Br, S unu Tez', Cl' wm I"? O6bsacHuTe
NPUYUHY.

5. Trn. as NaF=997°C, MgF,=1398°C, AlF;=1040°C, SiF;=-90°C, PF5s=-94°C, SFs=-56C.
OOBsICHUTH HAOTIOTaEMYTO 3aBUCHMOCTh. O0BsICHUTH pe3koe paznmuune Trut. AlF; u SiF4 cuurast, uro
HOJISIPHOCTB CBSI3U paBHOMEpHO yMeHblaercs oT NaF k SFe.

6. Yem 00BICHUTH 3HAYUTEIIHLHO 00Jiee BeICOKME T1ur. 1 TK. BOABI M IJIABUKOBOM KMCJIOTHI TI0
CPaBHEHHUIO C TEMH, KOTOPHIE JOJKHBI COOTBETCTBOBATH UX MOJISIPHBIM Maccam?

7. DNEKTPHUSCKAA MOMEHT JHIIOJSA MOJICKYIsl HoS paBeH
0,31 '10_29KJ1'M, a HgSe-O,OS-O'ZgKn-M. Omnpenenure, Kak OTHOCSATCS AJTUHBI JUIOJIEH 00eHX MOJIEKYIL.
Bapuant Ne2

1. [Touemy npu HATMYUU OFHOM CBSI3U MEX/y aTOMaMHU OHA MOXKET OBbITh TOJIBKO 0- cBsA3bi0? [Ipn
KaKHUX YCIOBHIX 00pa3zyeTcs m- U O-CBsA3U?

2. Ckounbko cBsizeit y atoma cepbl B Mojiekyiie SO,Cl,, y yrirepoaa B mosnekyine COCly; kak 310
COTJIaCYeTCs C TUTIOM THOpUIN3AIU?

3. Kakas mosekyna MoskeT cymectBoBath u nmouemy? ClFz, FCls, Brls, 1Brs.

4, Kak n3mensiercs mossipusyroiiee 1eiCTBHE HOHOB S-3JIEMEHTOB BTOpoH rpytiibl or Mg k Ba
MOYEMY 3TO MPUBOJUT K MOBBIIICHUIO TEPMUYECKON YCTOMYMBOCTH MX KapOOHATOB B TOM ke
IIOCJIENOBATEILHOCTH?



5. Tk. HF=293K, HCI=188K, HBr=206K, HI=238K. O0bsicHiTE IpHYHHBI U3MECHEHHS ITOM
BEJINYHHBI.

6. Kakoe coenunenue 6omee Tepmuuecku ycroinuno? PbCO3 mim CaCOgz; PbCly uu PhBr,.

7. Paccunraiite 3¢ exruBnblii paauyc nona Na B kpucramie NaF, ecmu KoHCTaHTa PEIIETKH ero
pasua 2,31-10™° m, paguyc nona F pasen 1,33-10™° m.

Tema: «Havana xumudyeckoi TepMoauHaMuki. KuHeTuka U MEXaHU3M XHMHYECKHX
peakuuin»

BapuanT Nel
1. HI/IXPOMaT AMMOHM ITPU HAarp€BaHUHM pasjiaracrtcs 1o peakmum:
(N H4)2CI’207(T)=N2T(I‘) + 4H20(F) +Cr203(T) AH® x p =-503 x/x

CKOJIBKO OHECPIYU BBIACINIIOCH IIPH PA3JIOKCHUHU HGKOTOPOﬁ nopuun JuxpomMara aMMOHUA,
€CJIM MacCa TBEpAOIro OCTaTrkKka Ha 10r MeHbIIIE MacChl HCXOAHOI'0 BEIICCTBA.

2. OnTanenus oopazoanus HoO(T) U3 mpocThix BemiecTB paBHa - 136,1 k/[/Monb, SHTANBNNS
JMCCOLIMAITMY Ta3000pa3HbIX BOJAOPOJIA H KHCIOPOia COOTBETCTBEHHO paBHBI 432, 490 x/[x/MOIIb.
Boruncnute snepruto cesizu O-H B nepokcuzie Bogopoza, NpuHsB 3Hepruto cBsizu O-O paBHOI -
138,07 xJI>x/Mo0b.

3. Onpenemure AH®98 1 AU cuctemsr: 4NH3(r) + 302(r) = 2N2(T) + 6H20(x)

4. ITpu tremneparype 100°C ckopocTh 01HOH peakiyy B 2 pa3a 00bIlle CKOPOCTH BTOPOM.
TemnepaTypHblil KO3 (HULHEHT CKOPOCTH NEPBON PEAKIMK paBeH - 2, BTopoi - 4. Ilpu kakoi
TEMIEPAType CKOPOCTH 00EUX pPeaKI1il BBIpaBHUBAIOTCS?

5. Kak n3meHuTCS naBiieHNe B CCTEME IepBOHavaIbHO coaepkamieid HBr u Oy, ecnmii k MOMEHTY
HactymieHust papHoBecHs: 4HBr(r) + Oa(r) = 2H20(1) + 2Bra(r)  mpopearuposaio 10% ucxogHoro
KOJIMYECTBA KUCIIOPO/a, a paBHOBeCHbIe KoHIeHTpawu [HBr]=0,6 mons/n; [O2]=0,36 Mob/n?

6. Bo ckonbko pa3 crefyer yBenIuuuTh KOHLIEHTPALKIO BelecTBa By B cucreme:
2A;( 1) + Ba(r) = 2A,B(1)

UYToOb!l IpU YMEHBIIIEHUU KOHIICHTPAIINH BelecTBa Ay B 4 paza CKOPOCTh MPSIMOM peakIiy He
U3MEHNIACEH?

7. Jlia HekoTopoit peakimu AG°>0. Kakue 13 npuBeIeHHBIX YTBEP)KIEHUIN NPABUIIbHBI:

a) K >1; 6) k<l; B) B paBHOBECHOI1 cMecu IIpeodIagatoT MPOAYKThI pEaKuu; T') B paBHO-
BECHOM cMecH Tpeo0aaroT UCXOIHbBIE BemecTBa?

Bapuant Ne2

1. [Ipu BoccTanoBnennu 80T okcuaa xene3a(3) amroMuaneM Beienutcs 426,3 kJx terna. [Ipu
Cropanuu 5,4 r METAJLIMYECKOT0 amtoMUHUA Beiaenurcs 167,3 xk/[x tera. Ha ocHoBaHUM 3THX
JAHHBIX, UCIIOJNIB3Y# 3aKoH ['ecca, BeIuucnuTe sHepreruyeckuii 3¢ dext npu odpazoanuu 1 Monb
okcupa xenesa(3).



2. AH®,5, MgO(x) n COx(r) coorBercTBeHHO paBHa- 601,8 u -393,5 xJ[x/Monb. Tennora
paznoxenus MgCoz xa MgO u CO, IH=100,7 xI>x/mMonb. Vicrionb3ys 3TH TaHHBIC, HAAUTE TEIUIOTY
obpazoBanust MgCO3 u3 371€MEHTOB.

4. Borauciuth TeMnepaTypHbiil KO3(GGUIIMEHT CKOPOCTH PEAKIMU, €CIIM KOHCTaHTa CKOPOCTH ee
npu 100°C cocraisier 6-107, a mpu 150°C -7,2-1072.

5. Jliig Toro yToObl yBenuuuTh B 216 1 256 pa3 ckopocTh peakunuu cuaTe3a NHs, Bo ckosibko pa3
HaJI0 IOBBICUTH B IIEPBOM cilydae KoHIeHTpauuto Hy, a Bo BTopom naBienue? Kak nusmenurcs
CKOpPOCTb peaKkIUu NMpU yBeJIIMUeHUU AaBieHus B10 pasz?

6. Cucrema C(rpadut) +CO2(r) = 2CO(r) AH°® =172,5 x/Ix

Haxonutcs B paBHOBecuu. YKa3aTh: a) Kak usmMeHHUTcs coaepxkanue CO B cucreme npu
NOBBILICHUH t ¥ TpU HEM3MEHHOM faBiieHuu? C yBeIMYEHUEM JaBJICHUs [P HEU3MEHHOU
temriepatype? 0) I3MeHuTCst i K p IPpH MOBBIIIIEHUU OOIIETo JaBieHUs U Heu3MeHHoi t? [Ipu
yBenuueHuu t? Ilpu BBeeHnn B cucteMy karanuzatopa? OTBET 000CHOBATH.

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

Y CTaHOBHTH MPH CISAYIONNX KOHIIEHTpanusx: (A) = 6Moub/11, (B) = 2mons/n, (C) = 4momb/11,
(1) = 3moub/n1. B paBHOBecHYIO cucTeMy 100aBuiu 4 MOJIb/J BemiecTBa B. BerauciuTs HOBBIE
PaBHOBECHBIC KOHIICHTPAIIUH BEIIICCTB.

Tema: «PacTrBOpbI»
Bapuant Nel

1. PactBop comepxut 0,1monb CaCl, u 0,1monb AlCI; B 211 pactBopa. KakoBa MossipHas
koHuenTpanus nona Cl™ B pactBope?

2. pH 1:10° H pactBOpa c1a60r0 0IHOKHCIOTHOTO OCHOBAHHS paBeH 9. BEIucnTe KOHCTAHTY
JMCCOIIMALINU OCHOBAHUSI.

3. VYka3arb, He IPOU3BO/S BBIUNCICHUN, B KAKOM U3 PACTBOPOB JBYX COJIEH PABHOM KOH-
neHTpanuu pH 6omnpine uan menbie. OTBeT 000CHYHTE UCXOAS U3 3aKOHOMEPHOCTH U3MEHEHUS
KHCIIOTHO-OCHOBHBIX CBOMCTB anekTponuToB: KoSe n Ky Te; NazgPO4 u NagHPO,.

4. Haiinure crenenp ruaponusa cosield u 3HaueHue pH U1 UX pacTBOPOB KOHIIEHTPALUA

0.1mome/m: NH4Br, KCIO, HCOONa.

5. ITPAQ,Cr,07 , npu 25°C paBHo 2107 . Bremamaer mu ocanox AgoCr,07 pu cMemmBaHuH
paBHBIX 006eMOB 0,051 pactBopoB AGNO3 u K;Cr07? CTeneHb TUCCONMAITIHT 3THX JICKTPOJIUTOB
paBHa 90%.

6. Boerauciuts a u (H+) B 0,3M pacTBope yKCYCHOM KHUCTOTHI (K=1,8~10'5). Kaxkue 3nauenust
MIPUMYT TH BEITUYUHBI 1TOcie no0aBiaeHus kK 11 pactBopa kuciotsl 0,2monp CH3;COONa?
Koaddunuent akrusnoctu nonos f{CH3;COO") =0,7.

7. Cpasuuts pactBopumocts POCl, u Pbly, Be(OH), u Ca(OH),. OtBeT 060CHYITE HCXOIS U3
OJIAPU3AIIMOHHBIX MTPEICTABICHHH.



Bapuant Ne2

1. PactBop conepxur 0,1momb - 3xkBuBaneHToB (NH4)3PO4 B 200Mi1 pacTBOpa. KakoBa MosipHas
KoHneHrpanus nonos NH," B pactBope?

2. Borunciute pH 0,001H pacTBOpa cepHOIl KUCIIOTHI.

3. VYkazaTh, HE IPOU3BO/IsI BEIYUCIICHUI, B KAKOM U3 PACTBOPOB JIBYX COJIEH paBHOW KOH-
neHTpauuu pH 6omnpiie nian menbine. OTBeT 000CHYHTE UCXOAS U3 3aKOHOMEPHOCTH U3MEHEHUS
KHCJIOTHO-OCHOBHBIX CBOMCTB 3s1ekTpoiutoB: NaHCO3; u Na,ClO3; NaClos u NaClO.

4, Kakue BeTnuuHBI SIBISIOTCS KOJMYECTBEHHON XapaKTepUCTUKOM MpoIiecca dIEKTPOITH -
THYecKo aucconuanuu? Jlaite ux onpeaeneHue. Kakyro U3 HUX U MOYEMY Ha3bIBAIOT OCTOSTHHOM
BEJTMYHUHON?

5. Haiinure crenens ruaponu3a NalOs u NalO B pactBopax xonunentparuu 0,1mois/i. U3
MOJTYYCHHBIX JIAaHHBIX CJICTIATE BBIBOJ O CPABHUTEIBHOM CHIIE KUCIIOT, 00Pa30BaBIINX TU COJIH.
Kn(HIO3)=1.6-10" ; Kn(HIO)=2.3-10"",

6. Bremagaer mn BaSO,4 nipu no6aBinenun pacTBopa cepHou KuciaoTel oobemMom 100mit mpu
koHieHntpaiuu 0,2Moib/11. K pactBopy BaCl, Toro sxe oobemMa, ecit MoJIsipHast KOHIICHTPAIUS
9KBHBAJICHTA 3TOTO pacTBopa paBHa 0,2M01b/11.? ByneT mu 100aBIeHHOE KOJUISCTBO CEPHON KHUCTOTHI
SKBUBAJICHTHBIM WJIA U30BITOUYHBIM?

7. Croubko Moms NH,Cl crienryer mo6asuts k 11 0,1M pacreopa NH;OH(K=1,8-10"°) st Toro,
4TO6BI KoHIEeHTpaius noroB OH™ crana uncnenno pasra Kn? Venosro npumem f(NH, )=1.

Tema: «OKHCINTEIbHO-BOCCTAHOBUTEIbLHBIE PEaKIINU U JIeKTPOXHMUYECKHE MPo-
Hecch»

Bapuant Nel

1. 3aKOHYHTH COCTABIICHUE YPABHEHHSI PEAKIIMU U 1T0100paTh KOAPPHUIIMEHTHI IPOCTEHIITNM
crocobom: SO,+H3ASO4+H,0—H3ASOs+...

2. Hanummre ypaBHeHUs peakiuii 1 1o100path KodGGUIHUEHTHI 3JIEKTPOHHO-HOHHBIM METOJIOM:
MnSO4+(NH4)28208+H20—>HMnO4+...; H,0,+CaOCl—

3. CoCTaBHTb B MOJICKYJISIPHOH (opme ypasrerue peakimn: [Fe(CN)g]® +H,0,—[Fe(CN)6]*+0,

4. Uemy paBHa MOJIIpHAs Macca SKBUBAJICHTA TIEpMaHTaHaTa KT KaK OKUCITHTENIS, €CITH 3TO
BEIIIECTBO B MPOIIECCE PEAKIIMU BOCCTaHABIMBAETCS: a) 10 cyibdaTa mapranma (1) 6) mo auoxcuaa
Maprasia B) 1o Manranara kamus Ko,MnO,?

5. Byner nu pabotath raabBaHUYECKHUIA SJIEMEHT, COCTOSIIEH U3 BOJOPOIHBIX JICKTPOIOB,
norpyxeHusix B 1 u 0,11 pactsopsl KOH mipu 25°C, ecnu kakyias CTeneHb JUCCOLUAIMN PaCTBOPOB
KOH cootBercTBeHHO paBHbl 77 1 91%7?

6. T"anpBannueCcKU DJIEMEHT

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



o0pa3oBaBIIIeiics MPU KOPPO3UH XPOMa, OMASHHOTO CO CBHHIIOM, JaeT TOK cuioid 6A. Kakas
Macca XpoMa OKHCIIUTCS U CKOJIbKO JIUTPOB BOJOPO/IA BBIIEIHUTCS 32 S5¢ pabOThI ATOTO
31emeHTa’?

7. MenHblii KyJIOHOMETP COECIMHEH MOCJIEA0BATENBHO C JJIEKTPOIU3EPOM, B KOTOPOM HJIET
anektposin3 BogHoro pactBopa AGNO3 Ha yrOJIBHBIX IEKTPOAAX (IalTe MOTHYIO CXEMY MPOIECCOB,
npoucxosamux npu aekrponusze AGNOs). Ha katone B kynoHomeTpe Bbiaenuiock 192r meau, a B
anextposnzepe 450r cepedpa. OnpenenuTe BIXO MO TOKY B dJIekTpoiu3epe. Kakoit 00bem 3aiimMer
BBIJIEJIUBILUICSA KMCIOPOJI, €CIIU OTOT 00beM u3meputh npu 10°C u nasnenun 9730311a?

Bapuant Ne2

1. 3aKOHYHTH COCTABIICHUE YPABHEHHS PEAKIIMU U 110100paTh KO3 PHUIUEHTH! POCTEHIINM
criocooom: HySO4+KI+KCIO;—KCl+1s...

2. Hamumire ypaBHEHHUS peakiiuii u 0100paTh K0P (UIMEHTHI SIEKTPOHHO-HOHHBIM METOIOM:
H,SO4+H,S+KMnO4—S+...; HNO3+FeS,—

3. CocraBuTth B MoseKyJsipHOi (popme ypaBHeHuE peakuuu: NoHg+l,—No+I.

4, Kakyro maccy aimoMuHAS MOKHO OKHCIUTE ¢ omomisio 0,11 0,250 K,Cr,0O7 o peakiuun
A|+KzCI’zO7+HzSO4—>A12(SO4)3+Cr2(804)3+KzSO4+H20.

5. DJ1C ranpBanuueckoi menu (-)Ag/AgNO; 0,0058  /0=98% | | Ag/x
1/0=85%/AgNO3(+)=0,085B. OmnpeaennuTe KOHICHTPAIIUIO JIEKTPOIHUTA TPH MOJIOKUTEITHHOM
3IIEKTPO/IE, €Clu KO3 (OUITMEHTHI aKTUBHOCTH HOHA cepebpa B pactBopax AGNO; nipu oTpHIIaTEIEHOM
Y TIOJIOKUTENBHOM 3JeKkTpojie paBHbl 0,945 u 0,750.

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

00pa30BaBLIErOCs MPU KOPPO3UHU ATFOMUHMSL, KOTOPBIM HAaXOAUTCS B KOHTAKTe C XPOMOM, 32
Imun 20c ero paboThl Ha XpOMOBOM KaTojie BocctaHoBHII0Ch 0,03471 KuCIopoa.

OHpCI[CJ]I/ITC, HACKOJIbKO YMCHBIIWJIACH ITPU 3TOM MacCa aJIIOMUHUCBOTIO 3JICKTPOAA U UEMY
paBHa CuJia TOKa, IIPOTCKUICTO 110 BHEIIIHEM 1I€IH ralbBAaHUYECKOT 0 DJIEMEHTA.

7. UYepes cepeOpsiHbIN KyJIOHOMETpP MPOMYCKaJIU TOK B Te€UeHHE 34. AMIEpMETp MOKa3bIBaJl CHITY
Toka paBHyto 0,9A. Haiitu % morpemHocty, JaBaeMblii aMIepMeTpoM, €CIU 3a 3TO BpeMs B
KyJIOHOMETpe Ha KaToje Bbiienuiaock 12,32r cepebpa.

Tema: «CTpoeHHe M CBOMCTBA KOMIUIEKCHBIX COeIUHEHUi
Bapuant Nel
1. HasBats komruiekcubie coequnenus: Ba[Cu(C,0,)2], [Co(NHS3)2(en)(Cly)]Cl, [PtCI][AuCly].

2. Hanwucates ¢popmynsr: a) rerpaitononnaat(l) nungus™); 6) xmopun 6pomMareTpaaMMu-
HakBaxpoma(lll); B) TppaMMHUHXJIOPOTUHUTPOKOOATIBT.



3. MoskHo 1 ocaauts HoHs! Ni+ u3 pactopa Ko[Ni(CN)4] 06bemom 11 1 C=0,1 Moub/auTp,
conepramero 0,2 Mois KCN(a=80%), ecin 106aButh 10™Moms cynbduaa ammonns? TIpu kakoi Mt
KOHIICHTpaIluu cyab(uaa aMMOHMs Ha9HET BbIanath ocanok? (ITP(NiS)=2- 10‘28).

4. Omnpenenute THIT THOPUIU3ALNY B CICAYIOIIMX KOMIUIEKCaX, a TaK ke n300pa3uTe ux
reomerpuueckyto popmyiny: [AuCly] ; [PtCls]” .Uemy paBHBI HX MarHUTHBIE MOMEHTBI?

5. JI1s OCaXkICHHSI XJIOPUI-HOHOB, COCTABJISIFOIMX BHEIIHIOK c(hepy KOMIUIEKCHOTO COSIMHEHHUS,
u3 100m 0,02m pactBopa coenunerust CrClz-5H,0 nmotpedoBaiocs 20mit

0,2m pactBopa AgNOs;. ITo pe3ynbraTam 3TOTO OIBITa COCTABHTE KOOPIUHAITMOHHYIO (OPMYITY
COCTMHEHUS ¥ HA30BHUTE €TO.

3+
6. C JIMraHaaMHu €71a00r0 MIH CHIIBHOT'0 IOJIS KoMILIeKchl Co SABIIAOTCSA CUJIBHBIMU

2+ .
OKHCIUTEIAMH, a KOMIUIEKChl CO”" IPOSBIISIIOT BOCCTAaHOBUTENIBbHBIC cBOKicTBa? Kak 3T0
o0psacuser TKII?

Bapuant Ne2
1. HasBatp komiuiekcubie coequaenus: Na[Zn(OH)4], [Ni(H20)6](NO3)2, [Co(En)3(NO3)s].

2. Hanmcates ¢popmyisr: a) ammuanentanuanogpeppar(Il) natpus; 6) nuruapokcoreTpa-
xyoporutatuHart (IV) ammonus.

3. K 0,2m NiSO, no6asmmm pasabiii 06bem 2M NHs, Boranciuts [Ni]*+, ecinu cantars 4to B
pactBope obpasyercst komruiekcHbIit non [Ni(NHs)g]*+.

4- : 4-
4. B xommutekcax [CO(NO2)g]™ u [Ni(CNS)g]™ nuranast oo6nanarot criibHbIM mojeM. COCTaBbTe
SHEPTreTUUYECKYI0 cxeMy oOpa3zoBanus cBsizert (Metoq BC) B 3TUX KOMITJIEKCAX M YKOKUTE MAarHUTHBIE
CBOMCTBA KOMILIEKCOB.

5. Onpenenure KOOPIUHAIMOHHOE YHCIIO (X): [Fe”Fx]'(X'Z); [Fe”CIx]'(X'Z).

6 7
6. Kaxkas snexkrpornas koudwurypanus, d” wiu d', naet 6onbiiree 3Hauenue Ecy st
OKTadIpUUECKUX BHICOKOCITMHOBBIX U HU3KOCITHHOBBIX KOMILIEKCOB?

Kpurepun onieHkH 0TBeTa CTyAEHTA NPH BHINOJIHEHUH KOHTPOJIbHOI padoThI

Ouenka TpeGoBanus k 3HAHUAM

OTIIUYHO MPUBEACHBl  TIOJHBIE  MPaBWIbHBIE  PEIIEHUS, OTBETHl I'PAMOTHO
apryMeHTHPOBAHbI

XOpO1LO JIOTIYIIEHbl HE3HAUYUTEJIbHBIE IIOTPEIIHOCTH IPU OTBETaX Ha BOIPOCHI,

aprymeHranus Obljia He OJTHOM

YIOBJIETBOPUTENIbHO B oTBeTax Ha HEKOTOpBIE BOIPOCHI JOMYILIEHbI I'pyOble OLIMOKH, 4acTh
BBIBOJIOB HE apryMEHTHPOBaHa WM apryMEHTHPOBAaHA HEMPABUIILHO



HeynoBinerBopureabHo  OtBeTsl Ha 50 u Oonee % BONMPOCOB OUIMOOYHBI, OOJBIIMHCTBO BBHIBOJIOB
HE apryMEHTHPOBAHbBI WIIH apryMEHTHPOBAHLI HENPABUIIBHO

Ilpumepnuvle sapuanmaol mecmoevlx 3a0aHUlL
Tema: «OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX COEeTMHEHM D)
Bapuant Nel

1. dopmyna KpucTauIoryapara cyiab(ara HaTpuUsi, Macca KOTOPOTo Mpu 00€3BOKUBAHUU
yMeHbImiIach Ha 47%

1) Na;SO4 * 2H,0  2) NaySO4 * 7H,0
3) Na,SO4 * sH,0 4) Na,SO,4 * 6H,0

2. KapOoHat kanus pearupyeT B pacTBOpE € BeLIeCTBaMU HaOOpa
1) CO,, SO,, H3PO4  2) CO, KOH, HC1
3) BaC1l,, HNO3, Rb,SO;  4) KHSO4, NaOH, SO4
3. OmHOBpEMEHHO HE MOTYT HAaXOJUTCS B paCTBOPE BEIIeCTBAa HAbOpa
1)Na,SO4 u HC1 2) NaOH u H,SO4
3) NaC1l u H,SO4  4) NaOH u K;SO4
4. OnHOBpPEMEHHO B pacCTBOPE MOT'YT HaXOJUTCS UOHBI

1) Ni%*, K*, S04, I 2) Pb?*, S, CH3COO; Ba**
3)NH,", PO, Ca®" F  4) A1* Fe*, COs%, Br

5. YcTaHoBUTH COOTBETCTBHE MCKAY BCIICCTBOM U CBOMCTBaAMH

: @30THAs KUCJIOTa A: B3aUMOJAEHCTBUE C COJSIMU MEIM C 00pa30BaHUEM OCaIKa
: TMIpoKcua HaTpus b: B3aumoseiicTBue ¢ cossiMu 0apus ¢ 00pa3oBaHHEM OCaIKa
: COJNsiHAs KHMCIIoTa B: B3auMonencTBHUE C cepOoy IPU HATPEBAHUH

AW N~

. CYJ'IB(I)aT AJIFOMHUHUA I': B3auMoelicTBHE C IIUHKOM C 06pa3OBaHI/ICM BOAOpOaa

6. KommuecTBo BO3MOXHBIX coJieir oOpa3oBanHbix H3S04 1 AI(OH)
14 2)1 3) 2 4)3 5)5

Bapuant Ne 2

1. Tmapun omHOBaJIEHTHOTO MeTayia conepxkuT 12,5% Bomopoa mo macce.
1) cepebpo  2) HaTpuit 3) nutuit 4)3010TO

2. Jluokcup yriiepoja MOXET pearupoBarth ¢ BelecTBaMHU Habopa
1) CaO, (NH,4),C03 pactBop, HNO3; 2) Na,CO3 pactBop, Mg, C (kokc)
3) KOH, H,S0q, pacTBoOp BaC|2 4) CuS04, NH3, NaOH

3. OnHOBpEeMEHHO HE MOT'YT HaXOJUTCS B pacTBOpE BellecTBa Habopa
1) BaCl, u NaNO;  2) BaCl, u NaBr
3) Ba(N03)2 u Kl 4) Ba(N03)2 u HySO4



4. Kucnyro coib MOKHO IIOJyYUTh B BOJHOM cpezie TP B3aUMOIEHCTBUI
1) LiOH u HBr 2)CsOH u P,05
3) Mg(0H),; u HCOOH 4) AIOH)3 u N2O3

5. OaHOBpEMEHHO B PaCTBOPE MOT'YT HAXOAUTCS MOHBI

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

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

6. YcTaHOBUTH COOTBETCTBHE MCXKAY BCIICCTBOM U CIoco0oM ero pacno3HaHuA.

1) 1: yroexkucinelii ra3  A: BO3ropaHHe TIICIOIIEH JTyYHHbI

2) amMMHaK b: Bo3ropanue ¢ xapakTepHbIM 3ByKOM
3) kucnopon B: nomyTHeHue U3BECTKOBOI BOJIbI
4) Bomopon I': u3MeHeHune OKpacKu BIAKHOM MHIUKATOPHOM OyMaKKu

7. YcTaHOBUTH COOTBETCTBHE MCXKAY BCIICCTBOM U CBOMCTBaMM:

1) a3zoTHas KucIOTa A: B3aMMOJICICTBHE C COJIIMU MeAH ¢ 00pa30BaHUEM OCaIKa
2) TUAPOKCHI HAaTpus b: B3aMMOJEHCTBHE C COMSIMH OapHs ¢ 00pa3oBaHUEM OCajIKa
3) cossiHas KKCI0Ta B: B3aumogelicTBre ¢ cepoil IIpU HarpeBaHUU

4) cynbdar anroMuHAs [ B3aMMOICHCTBHE C IMHKOM ¢ 00pa30BaHHEM BOIOPO/Ia

8. B pesynbTare clieAyIONIMX MPEBPAICHAN

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

Ca3(PO4)2 X1 X5 X3 X4 Xs

oOpa3yercsi KOHEUHbII NMPOAYKT Xs

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

Tema: «Ctpoenne aroma. Ilepuoanyeckuii 3aKOH ¥ NMEPUOANYECKAT CHCTEMA XMMHUYECKHX
yemenToB /[.1. MeHaeneeBay

Bapuant Ne 1
1. M3031eKTpOHHBIE aTOMBI U HOHBI
1) Fe**, Co®* 2) Co, Ni** 3) Fe*", Fe**  4) Co*", Mn
2. DnexkTpoHHas eMKOCTb f -mogypoBHs
1)14 2)6 3)18 4)10
3. DHeprus cpojCTBa K AIEKTPOHY B IEPHOJIC

1) He u3MeHsieTCsT  2) YMEHbIIIAeTCs
3) yBenuuuBaeTcsi  4) OCTalOTCS TOCTOSIHHON



10.

11.

PazpemnieHHbIi HAOOP KBAHTOBBIX YHCEN IEKTPOHA

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

Hanmenbimii paguyc UMeeT HOH
1) Cs 2) Ba** 3) Te*4) I

Mopaenb atoma, co3ganHas J.Pe3epdoprom Ha3pIBaeTCs

Hucno ypoBHEN y aTOMa ONPENEAEeTCS KBaHTOBBIM YHCIIOM

OHeprus oTpbIBa 3JIEKTPOHA OT aTOMa Ha3bIBAETCSI SHEPruei

Ecnu snextpoH aenaet Boibop Mexay 4d u 5 S aToMHON OpOUTANIBIO, TO ATOM COJIEPKUT
-3JIEKTPOHOB

Y CTaHOBUTH COOTBETCTBUE MEKY FIEKTPOHHBIMUA KOH(MUTYPALMSIMA U XUMHYECKUMHU 4ac-
TULIAMH

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

. 202 . o2-
3: 1s%25%2p° B:S
4: 1s%2s%2p° I:Al
Pacmiooxuths B HpaBHHBHOﬁ MOCJICAOBATCIIBHOCTH 3alIOJIHCHUA DOHEPTCTUICCKUX HOZ[YpOBHCfI

B aTOMax

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

Bapuant Ne 2

1.

N30571eKTpOHHBIE aTOMBI U HOHBI

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

HaGop kBanTOBBIX uncen N = 3, | =1, s =+1/2 umeer

1)Si 2)Al 3)ClI 4)S 5)P

OnrHaKoOBOE KOJMYECTBO JIEKTPOHOB Y HOHOB

1) Ba?*, Mg?*, Cd®*  2) Ba’+, I, Te*  3)Hg®,I,Sn  4) I, Cd**, Sn*
DIEeKTPOHHAsI EMKOCTb (J -IIOypPOBHS

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

DHeprust HOHU3ALUHU B TPYIINE

1) He u3MeHsIETC  2) YBEIMYMBAETCS

3) yMeHbIImaeTcst 4) ocTaroTCs MOCTOSTHHOM



6. ATomHBIe opOUTaNHU MaroT cymmy N+ 1 =9
1) 6f, 7d, 8p 2) 5f, 7p, 8s 3) 4f, 5d, 6p 4) 4d, 5p, 65

7. Ywucao HECITapCHHEBIX 3JICKTPOHOB B aTOME XpOMa B HeB036y>KI[eHHOM COCTOAHUH

8. Dwueprus nonusanuu aroma Ca (3B): 11 =6,113; 1, =11,871; I3 =51, 21. TpeTbs 2HEpPrUs no-
HU3ALKUU PE3KO BO3pACTacT M3-3a OTPhIBA JJIEKTpOHA

9. 9.Yucno opOuTtaneii y aroma onpeaensercs KBaHTOBBIM YHCIIOM

10. YcTaHOBUTH COOTBETCTBUE MEXKAY AICKTPOHHBIMA KOH(PUTYPAITUSAMUA U XUMUYSCKUMH Yac-
TULIAMH

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

Tema: «XumMunueckasi CBA3b»
Bapuant Ne 1

1. B psaay Bogopoansix coequaenuit anementoB VI A rpymmsr: HoO — H,S- H,Se nossiprocTs
cBs3u O — H:

1) yBemuumBaercs
2) He U3MEHsETCS
3) yMmeHbIIaercs
4) cHa4ajga yMEHbIIACTCS, TOTOM YBEIUYNBACTCS

2. Tonbko KOBaJICHTHAs CBSI3b MMEET MECTO B COSIMHEHUH ¢ (DOPMYIIOi
1) Ba(OH), 2) NH4NO3 3) H,SO, 4) Li,CO3
3. Atom yriepoza B BO30YKI€HHOM COCTOSIHUU 00pa3yer:

1) deThIpe KOBAJICHTHBIE CBSI3H, 32 CUET YETHIPEX HECMAPEHHBIX JICKTPOHOB

2) TpH CBSI3H, 3a CUET JABYX HECHAPEHHBIX AIEKTPOHOB U HETIOICIICHHOM JIEKTPOHHON Taphl

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

4) nBe CBsI3M, 3a CUET JIBYX HECIIAPCHHBIX JIEKTPOHOB

4. BelecTBOo, KOTOPOE HE MOTYT 00pPa30BHIBAaTh BOJIOPOJHYIO CBS3b
1) H,0 2) HF 3)HN; 4) HI
5. Sp3 THOPUIN3AIIHS PEATTU3YETCS TTOJTHOCTHIO

1)SO, 2)CH, 3)SO;  4)ClO°



6. YcTaHOBUTBH COOTBETCTBHE MEKIY (PU3NUECKUMHU CBOMCTBAMU U TUIIAMH KPUCTAJUIMYECKHX
PELIETOK:

1: KOBKOCTb

2: HM3Kas TeMIepaTypa KUIIEHUs

3: BBICOKAsi TBEPJOCTD

4: snekTpuyecKas IpoBOJUMOCTb PacTBOpa
A: aTroMHas

b: merammueckas

B: nonnas

I': monexymnspHas

7. YCTaHOBUTbH COOTBETCTBUE MEXKIY IMOpUAM3AIINeH U MOJIEKYJION WK YacTuleil

1) sp A: BeCl,
2) sp® B: CO5>
3) sp® B: NF;
4) spd I: PFs
J: PFg
E: XeFg
Bapuant Ne 2

1. BemecTBO ¢ MOHHOH CBSI3bI0 UMEET GOPMYITY

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

2. ATOMHas KpUCTaJUIMUECcKas pelleTka XapakTepHa JUis
1) anromMuHMS U KapOu1a KPEMHUS

2) cepsl U Hona

3) okcuaa KpeMHUS U XJIOpUIa Kalus

4) anmaza u 6opa

3. Sp’® rHOPHIM3AIIS PEeaTH3yeTCs TOTHOCTBIO

1) SO, 2)SO3; 3)CH, 4)CIO" 5)CIOy

4. YCTaHOBHUTH COOTBETCTBHE MCKAY BCUICCTBAMU U BUAAMU XAMUYCCKOH CBS3U B HUX 1

BOJIb(ppam A KOBaJICHTHasl MOJIsIpHAs anmas
anmas b: xoBaneHTHas HEMoOJIApHAs aMMHAK
aMuak B: metannuyeckas

MOBApEHHAs COJIb I': nonnas

5. YCTaHOBHUTH COOTBETCTBHE MCKAY BCUICCTBAMU U THIIAMU KPHUCTAJTINIMYCCKHUX PCIICTOK

YIJIEKUCIIBIN Ta3 A: MoHHas
KapOOpyHI b: monekynsipHas



HUKEIb B: mMeTanmnnueckas
aleTaTr HaTpus I': atomHas

6. YCTaHOBHTH COOTBETCTBUE MEXy THOPUIN3AIUEH H MOJICKYJION

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

4:  spd

Tembl: «Hayana xumuuyeckoil TepMoAuHaMuKi. KnuHeTHKa 1 MeXaHU3M XUMHYECKOH peaKkuuu»
Bapuant Ne 1

1. Bo ckombko pa3 yBenuuutcs ckopocth peakiuuu Ho(r) + l2(r) = 2HI(r) npu yBenuueHun nasie-
HUA 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 TemMneparype peakius 3aK0H-
yutcs 3a 14 21MuH, ecnu TemnepaTypHbiid KodddULIMEeHT paBeH 3

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

3. Xummnueckoe paBHoBecue peakuuu Zn(t) + 16HI(d = 8I5(r) + 8H,S(d - Q cmecTutcs BipaBo
IPY TIOHWKCHUH

1) xornenTparuu H,S
2) xoHueHTpauu Hl
3) naBieHUs

4) Temreparypsl

4. Xumnueckoe paBHoBecue peakiuu Zr(t) + 2C12(r) = ZrCly(r) + Q cmemaeTcs BripaBo npu
1) MOBBIIICHUN AABIICHHS
2) noBblieHnn KoHueHTpamuu ZrCly
3) JOMOJHUTEIHFHOM BBEJACHUN ZI
4) NOBBILLIEHUH TEMIIEPATYPbI

5. B romorennoii cucreme 3A(r) + B(r) = 2C(r) + D(r) paBHOBECHbBIC KOHIICHTPAIIMHU BEIICCTB
(momw/m) coctaBmiu: A - 0,03; B - 0,02; C - 0,004. VicxoaHas KOHIIEHTpAIMs BEIecTBa A
(MoB/1T) paBHA

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

6. U3 2 mons CO u 2 monb Cl, obpazoBasiocs pu HeKoTOpoit Temneparype 0,45 mons COC1,.
KoncranTa paBaoBecus peakiun CO + Cl, = COC1,(r)



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

7. Crangaprtaas Temiora oopaszoBanus MgO (k) u CO; (T) cooTBeTcTBEeHHO paBHa -601,8 u -
393,5 xJlxx/momnb. Ternora pasnoxenus MgCO3; na MgO u CO;, AH = 100,7 kJ{»x/Moib.
Temota obpazoBanust MgCOs

1) -1096 x/Ix/mMomb. 2) -1006 kJ1k/MOJIb.
3) -996 x/x/monb.  4) -876 xJ[k/MOIb.

8. TGHHOTa, KOTOpas norjiomacTcsa U BeIACIACTCA IMPU Pa3JIOKCHUN XUMHUYCCKOI'0 COCANHCHUS
KOJIMYeCTBOM 1 MOJIb Ha IPOCTLIC BCUICCTBA HA3BIBACTCA

9. Ecnu ckopocTh NpsMOi peakiiuu paBHa CKOPOCTU OOpaTHOM peakluu, TO HACTYaeT XUMUuYe-
CKoe

10. 3aBHCUMOCTE CKOPOCTH PCaKIIMU OT TEMIICPATYPbI ONPCACIIACTCA ITPABUIIOM

Bapuant Ne 2

1. Bo ckombko pa3 yBenuuutcs ckopocth peakiun CaO(1) + CO,(r) = CaCOs(t1) npu yBenuueHHH
JlaBJIeHus B 3 paza

1) B9 pa3
2) B8pa3
3) B6pa3
4) B3 pa3
5) He uzMeHHTCS

2. Bo ckonpKo pa3 yBeIMUYUTCS CKOPOCTh peakuuu npu HarpeBanuu ot 75°C no 115°C, ecnu
TeMIepaTypHblid KO3 PULIHEHT paBeH 2

1) B2 pa3

2) B4 pa3

3) B8 pa3

4) He U3MCHUTCS
5) B 16 pa3

3. Tlpu NoBBIICHUH JaBICHHUS] XUMHYECKOE PABHOBECHE CMEIIACTCS BIPABO
1) 2NO(r) + O,(r) = 2NOy(r) 2) C(1) + CO4(1) = 2CO(1)
3) 2NF(r) + 3H,(r)= 6HF(T) + Ny(T) 4) CHy(r) + 4S(1) = CSy(r) + 2H,S (1)

4. Xumnueckoe paBHoBecue peakiuu 4FeS,(1) + 110,(r) = 8S04(;) + 2Fe,03(t) +Q cmectutcs
BIIPABO IIPU

1) MOBBIIIIEHUH TaBJICHUS
2) noBbIicHUH KOHIeHTparuu SO,

3) nonoiHKUTENbHOM BBeacHHN Fe,03



10.

4) MONOJIHMTEIILHOM BBeIcHHH FeS;

B romorenHnoit cucteme Ha(r) + I2(r) = 2HI(;) paBHOBECHBIC KOHIIEHTPAIMH BEIIECTB (MOJIb/J)
cocrasunu: HI - 0,02; I, - 0,05; H; - 0,03. McxoaHast KOHIIEHTpausi BOJOPo/ia (MOJIB/11) paBHA

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

B romorennoii cucreme 4HC1(r) + Oy(r) = 2H,0( 1) + 2C1, paBHOBECHBIE KOHIIEHTPAIIUH BE-
miecTB (MoJb/1) coctapwm: HC1 - 0,85; O, - 0,44; C1, - 0,3. MicxoaHast KOHIIEHTpAIUs KUCIIO-
poja (MoJib/I1) paBHA

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

[Ipu cxxurannu rpadura odpazoBaics okcun yraeposa (V) maccoi 8,86 r. TernoBoit 3 dext
peakuu AH = -79,2 k/{x. Ternora o6pazoBanust CO»

1) -393,3 xJIx/M0Ib

2) -358,4 xJIx/Moib

3) -335,5 k/Ix/Moutb

4) -326,4 xJIx/mMoitb
Temmora, KOTOpasi MOTJIOIIACTCS WIHA BBIACISETCS TP 00pa30BaHUM XUMUYECKOTO COCTUHEHUS
KOJIMYECTBOM BEIIECTBA | MOJIb U3 MPOCTHIX BEMIECTB MPH 3aI1aHHBIX YCIOBUSIX
Ha3bIBACTCSI

CMGIIIGHI/IG XUMHYCCKOI'0 paBHOBECHUA ONIPCACTIACTCA ITPUHIIUIIOM

MunumanbHas n30bITOYHAS SHEPTUs, KOTOPOU JOKHBI 00J1aJaTh MOJIEKYJIbl, YTOOBI PeaKkIus
MEXy HUMH CTaJla BO3MOYKHON Ha3bIBAETCS

Tema: «PacTrBOpbI»

Bapuant Ne 1

1.

2.

3.

4.

Cwmemansl 100 r 20%-Horo pactBopa 1 50 T 32%-HOro pacTBopa HEKOTOPOT'O BEILIECTBA.
KoHueHTpanus noiny4eHHOro pacTBopa

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

Jlnst monmydenust 9%-HOro pacTBopa COJISTHOM KHCIOTHI Hajio pactBoputh 67,2 1 HCI B Boze
Maccou

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

1) AgNO3 ¢ Na,PO, 2) AgzO ¢ H3PO4
3) AgNO3 ¢ H3PO,  4) AgCl ¢ NagPOq
KucnoTHOCTh pacTBOPOB COJIEH ¢ OIMHAKOBOIM MOJISIPHON KOHLIEHTpALEW yBEIUMUUBAETCS B

pany

HUTPAT K, CHIIMKAT KaJIUs
OpoMu[ KaJbIUs, OPOMHUT ATFOMUHUS
XJIOPHJ KaJHst, PTOPUI KU
XJIOPU JIUTHUS, XJTOPUJ] KaJus



5. Xnopun 6apust maccoit 41,6 r pactBopuiu B Bozie. B moiydennom pactBope coaepxxutcs 0,35
MOJIb XJIOpHUI-UOHOB. CreneHb AuCconaluu XJiopuaa 6ap1/1;1

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

5
6. Ecnm koHIEHTpauus pacTBopa ruapokcuaa ammonus pasia 0,1M u K; = 1,76*107, to ero
CTETICHb NOHU3AIUHU (Oly;0;) COCTABUT

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

7. Ecim xoHUeHTparwms noHoB Bogopona [H'] n anerar-nonos [CH3COO] B 0,1M pacTtBOpe VK-
cycHoi kuciotsl paBHa 0,00132 Mob/71, TO €€ KOHCTaHTa MOHHU3AIIUN

1) 1,74%10° 2)1,76*10* 3)1,78*10* 4)1,74*10™*
8. Konnenrparuio noHOB Bojiopoa B pactBope nipu pH = 4,32 paBHa
1) 4,78*10" 2) 4,76*10° 3)4,74*10° 4) 4,74*10°

9. AxTuHBHasg KOHIEHTpalus aHUOHOB aon- B 0,01 M pactBopa ruapokcuaa kanus KOH, yunteiBas
MOHHYIO CHIIY pPacTBOpa paBHa

1)9*10°  2)8*10° 3) 7107 4) 6*10°

10. Koncranra runponusa, crenens ruaponusa u pH 0,1M pactBopa comu HCOONH, (Kn(kuc)=
1,8*10™, Kn(och) = 1,76*10°)

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

Bapuaunt Ne 2

1. K 100 mn 96%-noi ceproii kuciotsl (p = 1,84r/mun) npudasuiau 400Mi1 BOBI, TOTYIHIICS
pacTBOp MIOTHOCTHIO 1,225 r/Mi. MonsipHasi KOHIIEHTpAIUsl pacTBOpa

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

2. 13400 r 20%-Horo pacTBOpa MpH OXJIAXKIEHUH BbIIENNUIOCH 50 I' paCTBOPEHHOT'O BEIECTBA.
MaccoBast 107151 BEIIECTBA B OCTaBIIEMCS] paCTBOPE

1) 8,6 % 2)6,3% 374% 4)95%
3. VYpaBHEHHIO Fe** + 30H" = Fe(OH); COOTBETCTBYET B3aUMO/ICHCTBHE

1) FeC1; ¢ KOH 2) Fey(S0O4)3 ¢ Ba(OH);
3) FeSO,c NaOH  4) Fe(OH); c HC1
4. 1llenoyHOCTH pacTBOPOB COJIEH C OJTMHAKOBOM MOJIIPHOM KOHIIEHTPAIMEH YBEITNUNBACTCS B

pany

1) xapOoHaT HATPUS, HOAU HATPUS

2) cynbduT Kanus, Cynbpu HaTpUs
3)HUTPUT HATPHUS, HUTPAT HATPHS
4) XJ0pUJ TUTHSL, XJTOPUT AMMOHHUS



5. KomnuectBo oTpunarensHbix HOHOB B 120 1 10% pacTBOopa aMMOHUS, €CIIU CTENEHb TUCCO-
nuanuu conu pasHa 90%

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

o -4
6. Ecmu xonnentpamus azoructoit kuciotsl HNO; paBua 0,12M u K;; = 6,9*10™, To crenens ee
MOHM3AIMHA COCTABUT

1) 7,6*102
2) 8,6%107
3) 8,6%107
4)7,6%107

7. Ecnu xoHUEHTpanus pacTBopa rujipokcuaa ammonus passa 0,1M u K = 1,76*10, to ero
CTENEeHb MOHU3AIMH (2;;05) COCTABUT

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

8. KomnmenTparus nonos Bogopoza [H'] 6%-Horo pacTBopa X10poBOAOPOIHOM KMCIOTH (P =
1,028 r/mn) cocTtaBnser

1) 1,69

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

9. AktuBHOCTH XJ0puA-uoHOB B 0,1 M pactBope xnopuaa Hatpust NaCl paBHa

1) 7,58*10°
2) 7,62*10
3) 7,68*10
4) 7,54*10
10. Crenens ruaposmsa u pH commm 6pomumaa ammonwst NH4Bua pH 0,011 pacteopa (Kx=1,76*10
)
1) 2,38*102 1 5,62 2) 4,52 *10° u 8,34 3)5,68*10°u 6,32  4) 3,54*10% u 4,35

Tema: «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIC PEAKIIUH M JIEKTPOXHMHYECKHE PO ecChD)
Bapuant Ne 1

1. Peaknusi qUCIpONOpLHOHUPOBAHUS

HNO, = HNO3; + NO + H,0

KoMnOg4 + H,O = KMnO,4 + MnO,4 + KOH
NH4NO3 = N,O + H,0O

KCIO3; = 0, + KCI



PeaKI_II/IH BHYTPUMOJICKYJIAPHOI'O OKUCJICHUA-BOCCTAHOBJICHUA

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

2) Ag,0 =0, + Ag

3) K,S035 = K,S0,4 + KsS

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

3. Omnpenenure cymmy ko3 duinmento B ypaBaenue peakiuun CaOCl, + H,O + NaBr —
1) 8
2) 7
3)9
4) 10

4. YCTaHOBUTH COOTBETCTBUE
1: mpoayKkThI 3neKkTposm3a paciiaBa CuCl, A:CuucCl
2: mpoayKThI 3ekTposm3a pactBopa CU(NO3), b: Cuu O,
3: mpoaykThl 3nekTposin3a pactopa Ca(N03); B: H, u O

I:Cau0O,
I[I H2 n C|2

5. B mporecce annekrposusa pacrBopa NaCl, mpu cuite Toka SA 3a 85 MUH Ha aHOJIE BBIACISACTCS
IPOAYKT 00bEMOM 1 (OKPYIJIUTH 10 JECSTHIX )

6. Jns oxucnenus B kucioit cpeae 0,05 1 0,2 M NaNO; notpedyercs 0,25 H pactBop KMnO4
00BeMOM 71 (OKpPYIJIUTh JIO COTBIX )

7. Ucxons u3 peakuuu S0; + HCIO4 + H,0 = HCI + HySO,4 , te 1 11 pactBopa coaepxurest 10 T
HCIO4, HopmansrHocth HCIO, paBHa -MOJIb/T (OKPYTIIUTB A0 JECATHIX )

8. 3HaucHHUe AMEKTPOAHOrO MOTEeHIHaNa Meau, norpyxxeatoi B 0,0005 1 pacrsop Cu(NOs3);
paBHO B (oKpyrinTh 10 THICAYHBIX )

9. Ecii KOHIIEHTPALHS HOHOB BOOPO/IA B pacTBope 4,810 MOB/II, TO MOTEHIHAT BOXOPOI-
HOTO 3JIEKTPO/A PaBEH B (OKpyriuTh 10 THICAYHBIX)

10. Ecnm B 0,51 pactBopa coaepxkutcs 0,0699 r FeCl, r, To moTeHIman xene3Horo J1eKTpoia
paBeH B (OKpyrJIUTh 10 THICAYHBIX)

Bapuant Ne 2

1. Peakuus BHyTPUMOJIEKYIJISIPHOTO OKHCIICHHUS-BOCCTAHOBJICHUS
1) KCIO3 = 0, + KCI
2) NH4NO3 =N20 + Hzo
3) HNO; = HNO3; + NO + H,0
4) K>oMnOy4 + H,O = KMnOy4 + MnO4 + KOH

2. Peakuus aucrnponopuyOHUPOBAHUS

1) K>S03; = K,S0, + K5S 2) NO, + H,O = HNO3; + HNO,

3) AgNO3 = Ag+ NO, + O, 4) Ag:0=0,+Ag



10.

Tema:

Omnpenenure cyMmmy K03 PUIIMEHTOB B ypaBHEHUE PEAKIIMH

K>Cr,07 + H,SO4 + NayS03 —
1) 17
2) 18
3) 19
4) 20
VYcTaHOBUTE COOTBETCTBHE
1: KMnO,4 + Na,SO3 + H,SO4, —  A: MnSO,4 + Ky,SO4 + Nap,SO4 + H,O
2: KMnO4 + Na,SO3 + H,O — B: MnO, + KOH + Na,SOq4
3: KMnO4 + Na,SO3 + KOH — B: KoMnQOg4 + Na,SO4 + H,O
I': MnSO4 + KOH + Na,SO4 + H,0

B nponecce anextponuza pacmiaBa NaCl, npu cuse toka 2A 3a 45 MUH. Ha KaTo/ie BbIAEIsACT-
Cs IPOIYKT Maccou I (OKpPYIJIUTh A0 COTHIX)

B nponecce snextposnza pactBopa NapSOa, pu cuiie Toka 2A 3a 2 4 Ha aHOJI€ BBIACISACTCS
IPOAYKT 00bEMOM 1 (OKpPYIJIUTH JI0 COTHIX)

Ecmu nuxpomar-uoH Bocctanasiubaercs 10 xpoma (I11), To MossipHas KOHIIEHTpAIHsI SKBH-
BajieHTa quxpomara kamus (o =10%; p = 1,07 r/mn) paBHa MOJIB/I.

(OKpYTJIUTH JIO COTHIX)

s B3aumoneiicteus ¢ 0,25 mons KoCroO7 Tpebyetcst 2 H pactBop HBr o6semom
71 (OKPYTJIMTH A0 COTHIX)

Ecii KOHIIGHTPAIHS HOHOB BOAOPOJA B pacTBope 3,8%10™ MOb/I1, TO MOTEHIHANT BOXOPOI-
HOTO 2JIEKTPOJia PaBEH B (OKpyrJIUTh 10 THICAYHBIX )

Ecnun noteHnman BOAOPOAHOIO 3JEKTPOIa paBeH - 236 MB, TO akTUBHOCTh MOHOB BOJIOPO/Ia B
pacTBOpe paBHa MOJIB/T (3amKcaTh B CTAaHAAPTHOM BUJIE)

«CTpoeHue M CBOICTBAa KOMILIEKCHBIX COeINHEHMID)

Bapuant Ne 1

1.

2.

[TapamMarHuTHBIA HU3KOCIUHOBBIA BHYTPUOPOUTAIILHBIN

1) [Mn(NO,)¢]*

2) [CoBre]*

3) [Fe(CO).]**

4) [VC1]*

YCTaHOBI/ITL COOTBCTCTBUC Me)KI[y Ha3BaHUCM U (I)OpMyHOfI KOMHHCKCHOﬁ coJin

1 Kz[PtC14]

2: [PtC13(NH3)3]Br

3: [CoF3(H20)3]

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

A: terpaxsiopormatuHart (1) kamus

b: 6pomun TppaMmMuHTpUHUTpOXIOpOILIaTUHBI (1V)

B: TpuakBarpudropoxoOanbT



I': rekcanutpokobansTat (111) rekcaammunkobansta (I J1: muxmoporerpaammunanamkens E:
rekcaunanodeppat(Il) xanus

3. YCTaHOBUTH COOTBETCTBHE MEXY (DOPMYJION COSIMHEHUS K KOOPAUHAIIMOHHBIM YHCIIOM
1: [FeFx] ™2 A:6

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

4. Ecmu pactsop comepxut 0,05 Moms/m K[Ag(CN)s] 1 0,05 moms KCN, K, = 1*10%, to
KOHIISHTPAIMsI HOHOB cepedpa B MOJIb/JI

5. Ecnu 1ig KOMITJIEKCHOTO HOHA SHEPTUs paciieruieHus paBHa 167,2 kJ[>x/MoJib, TO OH MOTJIO0-
IaeT CBET C JUTMHOW BOJIHBI B HM

6. Ecnu npu AeiicTBUM pacTBOpa CEpHOI KUCIOTHI Bech Oapuii u3 pactsopa Ba(CN),*Cu(CNS),
ocaxkJiaeTcs B BUE Ccyiab(aTa 6apusi, To KOOpAHHAIIMOHHAs (popMyia coyu

BapuanT Ne 2
1. TlapamMarHUTHBIA BBICOKOCITMHOBBIM BHYTPHOPOUTAIBHBIN
[VCIe]”  2) [Fe(CO)al*
[NiCls*  4) [Pd(NH3)s]

2. VCTaHOBUTH COOTBETCTBUE MKy Ha3BaHHEM U (popmyioit komiiekcHoit comu 1: Ks[Fe(CN)g]
A: rexcanmanodeppat(l11) kanus

2: [Ni(NH3),4]Cl; b: xnopuza terpaammunaukessi(ll)
3: Ky[SiFs] B: rekcadropocunukar (IV) kanus
4: [Ni(CO)4] I': TeTpakapOOHMITHUKEITH

J: muxnopoTeTpaaMMUHHHUKES

E: rekcanmanogeppat(ll) xanus

3. YCTaHOBHTH COOTBETCTBHE MEXY (HOPMYIION COSIMHEHUS M KOOPAWHAIIMOHHBIM YHCIIOM

[Ni(C0)x]° A4
[Co(CN)x]*? B: 6
[Fe(CO)x]° B:5
I:7
J:3

4. Ecmu pactBop cogepxut 0,02 mosn/m Cd(NO3), u 1 moas NH3, Ky, = 2,75*10’7, TO KOHIIEH-
TpaI¥si HOHOB KaJMUS B MOJIb/JI

5. Ecmu MAaKCUMYM IIOIJIOIICHHA BUAUMOI'O CBETA JJIsI KOMITJIIEKCA COOTBECTCTBYCT AJIMHE BOJIHBI

400 HM, TO PHEprus pacuereHus B kJx/Mob



6. Ecmu s ocakaenus xyopa u3 pacteopa Ha 1 moub PtCl,*3NH; (KUp; = 6) Tpedyercs 1 Mo
HUTpaTa cepedpa, TO KOOpAUHAIMOHHAs (popMyIia COeTUHEHUS

Kpumepuu OUECHKU omeema cmy()enma npu 6blNOJIHEHUU MECMO6blX 3a0aHuil

Ouenka TpeOoBaHUs K 3HAHUAM

OHeHKa «OTJIMYHO» BBICTABJIACTCA CTYACHTY, €CJIM OH FJ'IY6OKO n
IMPOYHO OCBOMJI HpOI‘paMMHHﬁ marepual, HNCYCPIIBIBAIOIIIC,
IOCJICAOBATCIBbHO, YETKO U JIOTHYCCKU CTpOfIHO €To usjaracrt, ymecT
TECHO YBA3BIBATHL TCOPHUKO C HpaKTHKOﬁ, CBO60,I[HO CIIpaBJIAACTCA C

OTJIIMYHO

3aJa4aMH, BOIIPOCAaMU M JPYrMMH BHJIAaMM IPUMECHCHHA 3HAHUM,
IIPUYEM HE 3aTPYAHSIETCS C OTBETOM IPHU BHUJIOM3MECHEHWM 3aJaHMIA,
IIPABUJIBHO OOOCHOBBIBAET MIPUHSITOE PELICHHE.

OHGHKa «XOpOIIO» BBICTABIACTCA CTYACHTY, €CJIM OH TBCPAO 3HACT
Marcepuall, rpaMOTHO W II0 CYWICCTBY M3Jara€t €ro, HC OITyCKas
Xoporo CYHICCTBCHHBIX HETOYHOCTEM B OTBETE Ha BOIIPOC, MpaBUIIBHO
MNPUMCHACT TCOPCTUUCCKHUE IOJOXCHUA MPH PCHICHUN HNPAKTHYCCKUX
BOIIPOCOB M 3a1a4, BJIaJICCT HCO6XOI[I/IMBIMI/I HaBbIKaAMH U IIPUCMAMHU UX

BBITIOJTHCHUSI.

OueHKa «yJIOBJIETBOPUTENIbHO» BBICTABISETCS CTYACHTY, €CIU OH
MMEET 3HAHMUS TOJbKO OCHOBHOI'O XapaKTepa, HO HE YCBOWI €ro
YI0OBJIETBOPUTEIHHO .

JleTaneil, JOMyCKaeT HETOYHOCTH, HEJIOCTaTOYHO IpPaBUJIbHBIE
(GOpMYyIUPOBKH, HApYyIIEHUs JIOTHYECKOW MOCIEA0BAaTEIbHOCTH B
W3JI0KEHUU MPOTPAMMHOI0 MaTepHalia, UCTIBITHIBAET 3aTPYAHEHUS TTPH

000CHOBaHNH OTBETA.

OHCHKa «HC}U]OBJ’IGTBOpI/ITeJ’IBHO» BBICTABJIACTCA CTYIICHTy, KOTOpBIfI
HE 3HaeT 3HAYUTEIHHOW YacTH MPOTPAMMHOIO MaTepHaia, JOMYCKaeT
HEY/I0BJIETBOPUTEIHHO

CYHIGCTBCHHBIG OH_II/I6KI/I, UMECT San}IJIHeHI/Iﬂ HpI/I OTBCTC Ha BOHpOCBI
u 000CHOBaHUHU OTBETOB. Kak MpaBuIIo, OIlCHKA
«HEYJIOBJIETBOPUTEILHO» CTABUTCSI CTYACHTaM, KOTOpPbIE HE MOTYT
OPOJOKUTh  OOydeHHe 0e3  JOMOJHUTENBHBIX  3aHATHH  TI0

COOTBCTCTBYIOH.ICﬁ JUCIHHUITINHE.

Ilepeuens eonpocos Kk Ik3ameny

1. OchoBnble nonoxenust AMY. Atom. Monekyna. Xumuueckuit anemeHT. I[IpocTeie U ciioxHbIE
BeniectBa. OTHOCUTENbHAass aTOMHAas Macca, OTHOCHUTEIbHAs MOJIEKYJSpHas —Macca.
Mounbs.Yucno ABoragpo. MomisipHas Macca.

OCHOBHBIE CTEXMOMETPUUECKHUE 3AKOHBI.

3. OCHOBHBIE THUIIBI XUMHUYECKUX PEAKIIUH.

o



10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.
25.

26.

Knaccpl HeopraHm4eckux BeIIEeCTB:OKCHIbI, KUCIOThI, OCHOBaHMs, coiu. VX ¢usmueckue u
XUMHUYECKHE CBOMCTBA, CIIOCOOBI MOIyUSHHS.

Crpoenue aroma. Monens Pesepdopna, ero nHemoctatku. Teopust bopa. KBantoBas teopus
CTPOEHHS aToMa.

KBanroBeie uucna. [lpunmun Ilaynu. IlpaBwio ['ynpa. IlpuHumMn HauMeHbIIEW SHEPTHUU.
IIpaBuna KneukoBckoro.

[lepnonnueckuil 3aKOH U MEpUOANYECKas cUCTeMa XUMHUUYecKuX 3nieMeHToB JI.1.Menneneesa.
[Tpunuun nocrpoenus. I'pynmbl U nepuopl. 3aKOHOMEPHOCTH W3MEHEHUs CBOMCTB aTOMOB,
MPOCTBHIX BEUIECTB M COCAMHEHUN, OOpa30BaHHBIX XUMHUYECKHUMH 3JIEMEHTaMH, B Ipeaesax
IVIABHBIX MOArpyNI U nepuonos cuctemsl J.M.Menneneesa. IlepnoanyHOCTh CBOMCTB aTOMOB

Xumnueckas cBs3b. M300pakenne xumuueckoit csizu. KoBasientHas (mossipHasi, HEMoJisipHast).
Mexanusmbl 00pa3oBaHMs KOBAJIEHTHOH CBsi3M. CBOMCTBA KOBAJICHTHOM CBsI3U. | mOpuan3amus
opOutaneil. J{umnomnb, 1uHA AUMONS, AUTOIBHBI MOMEHT.

Merton BasieHTHBIX cBsi3eil. OcHOBHbIE NosIOkeHUsT MeTona BC.

Metoa MoieKyIsIpHBIX opOuTasiell. MarHuTHbIEe CBOMCTBA BemiecTB. JIMHEHAs KOMOUHALIMS
atoMHbIX opOuTtaneit (JIKAO). CesaspiBaromue u paspoixistoniie MO

NonHnas cBs3b.

Bonopoanas cBsizb. MexMolleKysipHasT M BHYTPUMOJICKYJIIpHAs BOJOPOAHBIE CBS3H.
MexxMOoeKyJIIpHOe B3auMOJEHCTBUE: 1) 3IEKTPOCTATHUYECKOE — OPUEHTAIMOHHOE (IUMOJIb-
JTUTIONBFHOE), UHIYKIIMOHHOE U JUCIIEPCHOHHOE; 2) JTOHOPHO-aKIENTOpHOEe. YpaBHeHHEe BaH-
nep-Baanbca. 3HaueHne BOIOPOAHBIX CBSI3EH.

Merammueckas cBsi3b. CXOACTBO M pa3iiMyMe C KOBAJIEHTHOM CBSA3b0. HeHAChIIEHHOCTH U
HEHAIIPaBJIECHHOCTh METAJUINYECKON CBSA3U.

Xumnueckass kKuHeTtuka. CkopocTh Xxumuueckux peakuuid. Cucrema. l'oMoreHHole U
rereporeHHble cuctembl. ®aza. CKOpoCTh TOMOT€HHON U IeTEPOr€HHOM peakLni.

@DaxTOopHl, BIUSIOIME HA CKOPOCTh XMMHUYECKHUX PEAaKIMHU. 3aBUCUMOCTb OT KOHIICHTPALUH.
OCHOBHOM 3aKOH XUMHUUYECKOW KHHETHKHU.

BausiHue Ha CKOpPOCTh XUMHMUECKHMX peakuuil Temmeparypsl. IlpaBuno Bant-T'odda.
AKTHBHBIE MOJIEKYJIbI. DHEPrusl aKTUBAILMKU. 3aBUCUMOCTh DHEPIMM aKTUBALIUU OT MPHUPOJbI
pearupyoomux BeIIeCTB. DJHEpreTHdeckuid Oapbep, MEepPexXoJHOE COCTOSHHUE. YpaBHEHHE
AppeHnyca, kak 00jiee TOUHO OIMHUCHIBAIOIIEE 3aBUCUMOCTh CKOPOCTH XUMUYECKOW peakliiuy OT
TEMIIEPATYPHI.

3aBUCHUMOCTbh CKOPOCTH XUMHUECKHUX PEAKINI OT MPUPOJIbl PEarupyroLIero BEIIeCTBa.
[TonsstTne o karanu3e U Karanu3aropax. Kartanurtnyeckue peakuuu. ['OMOTeHHBIM W
reTeporeHHbl  Kartanu3. MexaHu3sm [IeHCTBUS  KaTaau3aTopoB. AKTHUBHBIE  LIEHTPbI
katanuzaropoB. Katanutuueckue ss1. [IpomoTopsl. U30uparenbHOCTh KaTaTu3aTOPOB.
Tepmogunamuka. TepmomuHamuyeckass cuctemMa. @Paza. ['ereporeHHas W TOMOTrEHHas
cuctembl. KomnoHeHTsl cuctemsl. DyHKIUU U TApaMETPhl COCTOSIHUA. BHYTpeHH s sHEprusl.
[lepBoe Hauano (3aKOH) TepMOAMHAMHKHU. DHTanbnusa. CTaHIapTHOE COCTOSIHME BEIIECTBA.
CrangapTHas PHTAIBIIUS PEAKIIHUH.

Tepmoxumus. Tepmoxumnueckoe ypaBHeHHe. 3akoH JlaByaswe-Jlammaca. OCHOBHOM 3akoH
TEPMOXUMHUH - 3aK0H I'ecca. Kpyrosble npouecchl (LIUKIIbI).

OHTponus Kak (YHKIHS COCTOSHUS CUCTEMBI. TepMOIAMHAMHUYECKas BEPOSTHOCTb COCTOSIHUS
cucrembl W. CtannaptHas sHTponus. Bropoe Hauano (3ak0H) TEpMOIMHAMUKH.

[Toctynar Ilnanka (TpeTbe Havano TepMOAMHAMHKH). V3MeHeHue »HTponMM BellecTBa C
YBEJIMUEHUEM TEMIIEPATYPBHI.

Ouneprus [ m60ca. CsizanHas sHeprus. HampaBieHHOCTh XUMHUYECKOTO MpoIiecca.

ObpatumMble U HeoOpaTuMble peakuuu. Xumuueckoe paBHoBecue. [Ipunnun Jle Illarense.
CwMmelieHre XuMHYECKOTO0 PaBHOBECHS.

PactBopsl. Kimaccudukaiust pacTBOpOB IO arperaTHOMy COCTOsSiHMIO. HacwlieHHsbIe,
HEHACBIIICHHBIE U NTEPECHIILIEHHBIE PACTBOPHI.



217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

39.

Konnentpanus pactBopoB. KoHueHTpupoBaHHBIE W pa30aBieHHBIE pacTBOpPHL. CrOCOOBI
BBIPKEHUSI KOHIIEHTPAIIU PacTBOPOB.

DNEKTPOIUTHI U HEINEKTPOIUTHI. CUIIbHBIE, ca0ble U CpeTHEN CHIIbI 3JIEKTPOIHUTHI.
OnekTponuTrueckas auccoruanus. OCHOBHBIE TOJOXEHUS TEOPUM DIIEKTPOIUTHUYECKOM
aucconmanuu. Mexanusm auccouuranuu. Kuciorel, o0CHOBaHUS U cOJIM ¢ TOYKU 3peHus TO/I.
Crenens auccornmanuu. KoncTanTa qucconmanuu. 3akoH pa3z0asienus OcTBaibaa.
DneKTpoJauTHUecKas auccolnuanus Boabl. MoHHOe mnpousBereHue BoAbl. BomopomHwiii u
TUIPOKCHIIBHBIN noKa3aTenu. pH pacTBopoB colieil.

[IpousBenenue pactBopuMocT. Peakiiy HoHHOTO 0OMEHa.

I'mnponus coneil. Tunel ruaponusa. Peakuus cpenpl. CTeneHb U KOHCTaHTA THIPOIN3a.
WneansHbple pactBopel. KosmuratuBHbele cBoMcTBa pacTtBopoB. Ocmoc. OcmoTHueckoe
nasnenue. 3akoH Payns. CrnenctBust u3 3akona Payosi.

OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE  peakiuu.  Teopus  OBP. Knaccudukanms
OBP.Oxucnurenu u BoccranoBuTenu. Metosl cocraBineHus ypasHenuii OBP.

DNEeKTponn3. DNEKTPOJIU3 PacIuiaBoB, BOJAHBIX pacTBOpoB. [lonstue o I'D. CocraBnenue 1'0.
OJ1C snementa. Crannapthas IJ1C anemenra.

OnexTpoaHble noTeHIManbl. CTaHIapTHBIE JIEKTPOJIHBIC IMOTEHILIUABI. 3aBUCUMOCTh
AJIEKTPOJIHOTO MOTEHI[MAIA OT KOHIIEHTPAIUi BEUIECTB U TemIepaTypsl ( ypaBHeHue HepHcta).
DNEKTPOXUMHUYECKHUH Psijl HAMIPSHKEHUN METAIJIOB.

KonuyecTBeHHas xapakTepUCTHKA MIPOIIECCOB dJIEKTposin3a (3akoH Dapajest).

Hucnepcusie cucremsbl. {ucnepcHas ¢asza u aucnepcuonHas cpena. CycrneH3uu U SMYIbCHH.
Kommonnueie pactBopsl. Dpdext Tunnans. Koarymsamus. 3HaueHre KOJUIOUIHBIX PACTBOPOB.
KommiekcHsie coenunenusi. Koopaunanumonnas teopuss Bepuepa. OcHOBHbIE THIIBI K.C.
Homenknarypa k. c. [IpakTudyeckoe npuMeHEHHE K. C.

Ilpumepul 3x3ameHayuoORHBIX OUNEMOB

HUHT'YHICKHA TOCYJAPCTBEHHBIV YHUBEPCUTET

DK3aMeHAIMOHHBII oujter Noe 1

ITo xypcy «Teopernyeckue 0CHOBBI HEOPTraHUYECKOH XUMM M)

IJISE CTYJAEHTOB 5 Kypca CHenHaJbLHOCTH «XHMUI (cHell.)

Bonpocsl. 1. OcnoBHble nonoxenust AMY. CoBpeMeHHbI€ OIpeieleHNs] TOHATUNH aTOM U

Mosiekyna. [Ipocteie m cnoxkHble BemecTBa. OTHOCUTENBHAs aTOMHAsh Macca, OTHOCHUTEIbHas
MoJIeKyJIsipHas Macca. Monb. Uucno ABoraapo. MomsipHas macca.

2. 3HTpOHI/ISI KakKk (bYHKL[I/IH COCTOSAHHA CHUCTCMBEI. TCpMO,Z[I/IHaMI/I‘-ICCKa}I BCPOATHOCTH

cocrosiHus cucreMbl W. CtanaapTHas sHTpomnus. Bropoe Hayano (3aK0H) TEpPMOAMHAMUKH.

buner paccMOTpeH M yTBep:K/IeH Ha 3acelaHiH Kadeapbl

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

3aB. kadenpoii, mpodeccop A.M. CanamoB

WHI'YIICKUA T'OCYJAPCTBEHHBIII YHUBEPCUTET

IK3aMeHAIMOHHBIN Omier Ne 2

ITo kypcy «Teopernueckne OCHOBBI HEOPraHUYECKOM XMMUM)



JJISl_CTVAEHTOB 5 Kypca cnemHajJbHOCTH «XMMHS» (CIelL.)

Bonpockl.1. OCHOBHBIE CTEXMOMETPUUECKHE 3aKOHBI. THUIIBI XUMHUUECKUX PEAKIUI.

2. Iloctynat Ilnanka (TpeThe Ha4ajao TepMOIUHAMUKHN). I3MeHeHue SHTPONHH BEIIeCTBa ¢
yBeIMYEeHUEM  Temmeparypbl.OHepruss [u60ca. CpssanHas »Heprus. HampaBieHHOCTb
XUMHYECKOT0 Ipolecca.

3. Hanummre ypaBHEHHS >JIEKTPOJMTHYECKOW TUCCOIMAIIMU CIEAYIOUIMX BEUIECTB: a)
cynbdara xamus; 0) oprodhochopHoi KuciaoTel; B) xsopuaa xenesza (l1); r) Hurpara Gapwus; )
THJIPOKCHIA HATPUSL.

buner paccMoTpeH u yTBEpIKIACH Ha 3aceJaHuy KaQeaphl

3aB. kadenpoii, mpodeccop

A M. CanamoB

Kpumepuu OUECHKU omeema HaA IK3aMeHe

4-0annpHas 1IKana [TokazaTenu Kpurepun
(YpoBeHb
OCBOEHUS)
OT1iinyHO 1. INonnora wusznoxenus | CTyIeHTOM JaH TMOJHBIA, B JIOTUYECKOU
(TIOBBITIIEHHBIH TEOPETUYECKOr0 MOCJIEIOBATEIbHOCTH Pa3BEPHYTBHIA OTBET
YPOBEHB) MaTrepuana; Ha T[IOCTaBJIEHHBIH  BOIPOC, TJ€ OH
2. Tlomnota U | IPOJAEMOHCTPUPOBAJI 3HAaHUS TIpeAMeTa B
MPaBUILHOCTh MOJITHOM 00beMe Y4eOHOM MpOTpaMMBI,
pereHus JIOCTaTOYHO rI1yooKo OCMBICITUBAET
MPAKTHYECKOTO JTVCLUTUIAHY, CaMOCTOSITEIIBHO, u
3a/IaHus; MCYEPIIBIBAIOIIIE OTBEYAET Ha
3. TIpaBUABHOCTH W/mim | JOTIONHHUTENbHBIE — BONPOCHI,  MPUBOAMUT
apryMEHTHPOBAHHOCT COOCTBEHHEIE IIpUMEPHI 110 HpO6JIeMaTI/IKC
b n3JI0Keaus | MOCTaBJICHHOI'O BOIIpocCa, penia
(1I0CIe10BaTeNbHOCTD | IPEIUIOKEHHBIC NPAKTHIECKUE 3a1aHus Oe3
HeﬁCTBHﬁ); OIHOOK.
Xoporto 4. CamocrostensHocTh | CTyIEHTOM JaH pa3BEpHYTHIA OTBET Ha
(6a3oBbIit OTBETA; MOCTaBJICHHBIM  BOMPOC, TJ€  CTYACHT
YPOBEHB ) 5. Kynbtypa peun; JIEMOHCTPHUPYET 3HAHUS, TPUOOpETEHHBIE Ha
6. uT.o. JIEKIIMOHHBIX W CEMHHAPCKUX 3aHATHSAX, a
TaK)Xe MOJYyYEHHbIE MOCPEACTBOM H3YUECHHUS
00s13aTeTbHBIX y4E€OHBIX MAaTEpPHATIOB 10
KypCy, JaeT apryMEHTUPOBAaHHBIE OTBETHI,
MPUBOIUT MPUMEPHI, B OTBETE MPUCYTCTBYET
CBOOOZHOE  BJIAJEHWE MOHOJOTHYECKON
peYbIo, JIOTHYHOCTh M TOCJIEI0BATEILHOCTh
oTtBeTa. OIHAKO JOMYCKAETCd HETOYHOCThH B
OTBETE. Pemmn MIPEAJIOKEHHBIE
MPAKTUYECKHE 3adaHus C HEOOIbIIUMU
HETOYHOCTSIMH.
Y 10BII€TBOPUTEITH Cryaentom naH OTBET,
HO CBUJIETEJIBCTBYIOLIUN B OCHOBHOM O 3HAHUH
(I10pOrOBBIit IIPOLIECCOB n3y4aeMon JVCLUTIINHBI,




YPOBEHB) OTJIMYAIOIIUIACS HEAOCTATOYHOW TITyOMHOM
U TIOJHOTOW PpACKPBITUS TEMBI, 3HAHUEM
OCHOBHBIX  BOIIPOCOB  TeopuH,  ciabo
c(OPMUPOBAHHBIMU  HABBIKAMHU  aHaJIH3a
ABIIGHUH,  MPOIECCOB,  HEAOCTATOYHBIM
YMEHUEM  JaBaTb  apryMEHTHUPOBAaHHEIE
OTBETHI u PUBOIUTH PUMEPBHIL,
HEJOCTAaTOYHO  CBOOOJHBIM  BJQJICHHEM
MOHOJIOTHYECKON peYbl0, JIOTHYHOCTBIO U

T10CJI€0BATENLHOCTBIO OTBETA.
JlommyckaeTcss ~ HECKOJNBKO  OIMOOK B
COJIEpKaHUH OTBETa M pELIEHHH

IIPAKTUYECKUX 3aaHUM.
Heynosnersopure CTyleHTOM J1aH OTBET, KOTOPBIH COAEPIKUT
JIEHO pan CEPbE3HBIX HETOYHOCTEH,
(YpoBeHb He OOHapYXMBAIOIMI HE3HAHUE IIPOLIECCOB
copMHpOBaH) U3y4aeMOu HpEIMETHOM obnacrw,

OTJIMYAIOIIUNACA HErIyOOKUM PpacKpbITHEM
TEMBbI, HE3HaHHUEM OCHOBHBIX BOIIPOCOB
TEOpHH, HeC(HOPMHUPOBAHHBIMU HABBIKAMU
aHalIM3a SBJICHUH, IPOLIECCOB, HEYMEHHEM
JlaBaTb ~ apryMEHTUPOBaHHBIE  OTBETHI,
cnabblM  BJIAJICGHUEM  MOHOJIOIMYECKOMN
peubl0,  OTCYTCTBHEM  JIOTUYHOCTH U
[IOCJIEA0BATEIbHOCTH. BrIBO1BI
MIOBEPXHOCTHBI. PenieHne MNpakTUYECKUX
3alaHAl HE BBINOJHEHO. T.e CTyAeHT He
Croco0€H OTBETUTh Ha BOIPOCHI Jaxe MpU
JIOTIOJIHUTEIBHBIX ~ HAaBOIALIMX  BOIIPOCAX
IIPENOIaBaTes.

9. YUEBHO-METOJUYECKOE U UTHOOPMAILIMOHHOE OBECIIEYEHHUE
JUCHUTINHBI

9.1. YyeOHas aurepatypa

a) OCHOBHAaA:

1. Axwmeros H. C. O6mas u Heopranuueckas XuMusi: yaueOHukK a7 By30B/H. C. AxmeToB.
—M.: Beicm. mxk., 2012. — 743 c.

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

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

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

5. Heopranunueckast xumust: B 3 1./ITox pex. FO. 1. Tperbskosa . - M.: M3narenbckuii

neHTp «Akagemusi», 2004. — 240 c.



6.Yraii S.A. O6mas u Heopranuyeckas xumus. — M.:BIII, 2000. — 527 c.

0) 10NOJIHUTEIbHAS JIUTepaTypa

1. Crenun b. JI. Heoprannueckas Xumusi: y4eOHUK Ul XUMUYECKUX U XUMUKO-
TEXHOJIOTHYECKUX crenraibHOcTel Boicil. yueO. 3aBeaenuit/b. [[. Crenun, A. A.llBeTkoB. — M.:
Bricmas mxoina, 2008. — 256 c.

2. CygBopoB A. B. Obmas xumus: yauebHoe nmocodue 1 Boicil. y4uel. 3aBeaeHuit/A. B.
Cysopos, A. b. Huxonsckuii. — CI10.: xumus, 1995. — 624 c.

3. Jlugun P. A. Peakuumn HeOpraHM4ecKuX BeliecTB: cnpaBouyHuk/P. A. Jluaun. — 2-¢ u3.,
nepepad. u gom. — M.: [Ipoda, 2009. — 638 c.

4. PabunoBuu B. A. Kparkwuii xumudecknii cipaBounuk/B. A. Pabunosuy, 3. . XaBuHa.

— CII0 .:Xumus, 1994. — 432 c.

o. Jlypse 1O. 1O. CnpaBounuk no anamurudeckort xumun/1O. FO. JIypee. — M.: Xumus,
1967. — 390 c.
6. 3amaun W ynpakHeHusd o oomel xumun: yaedHoe nocoodue./Ilog pea. H. B.

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

1. ['onbOpaiix P. A. COopHUK 3a7a4 ¥ yIpaKHEHUH 10 XUMHU: Y 4eOHoe rnocodue s
XUM.-T€XHOJ. CIiell. BbIcil. yueO. 3aBeaennii/P. A. ['onpOpaiix, E. . Macnos. — M.: Beiciias mkona,
1997. - 384 c.

9.2. UHTepHeT-pecypcehl

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

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

NoookrwbdPE

9.3. IIporpammHoe obecnevyeHue

YHuBepcHUTET 00eCTIeYeH HEOOXOTUMBIM KOMITJIEKTOM JIMIIEH3MOHHOTO U CBOOOTHO
pacpocTpaHsIeMOro MPOorpaMMHOTO 00€CTICUCHHUsI, B TOM YHCJIE OTEYECTBEHHOTO ITPOU3BOICTRA.

Kaxxapiit oOyuaronuiicsi B TeueHUE BCEro nepuojia o0yuyeHus: o0ecnedyeH HHANBUAYaIbHBIM
HEOI'PaHMUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOM HH(POPMALIMOHHO-00pa30BaTeIbHOM Cpe/ie YHUBEPCUTETA
U3 10001 TOUKH, B KOTOPOH UMEETCs TOCTYI K MHPOPMALMOHHO-TEJIEKOMMYHUKALIMOHHOM CeTH
«HTEpHET» KaK Ha TEPPUTOPUHN YHUBEPCUTETA, TAK U BHE €€.


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

YHuBepcutrer obecrnieueH  CIAEAYIONIMM  KOMIUIEKTOM  JIMIEH3WOHHOTO  MPOTrPaMMHOIO
obecrieyeHus.
1. JlunensmoHHOE MporpaMMHOe obecrieueHune, ucnoyb3dyemoe B Marl'Y
1.1. Microsoft Windows 7
1.2. Microsoft Office 2007
1.3. IIporpammusriii kommuiekc MMUC “Busyansnas Ctynus TectupoBanus”
1.4. Antusupycnoe I10 Eset Nod32

1.5. CnpaBouno-tipaBoBasi cucrema “I"apant”

Hapﬂz[y C TpaJuIUMOHHBIMHU H3AaHUAMKU CTYACHTBI M COTPYAHHKH HMCIOT BO3MOXKXHOCTH
MMOJIb30BATHCS SJICKTPOHHBIMHU IMOJIHOTCKCTOBBIMHA 0azamu JaHHBIX

Tabnuya 9.1.
Ha3zBaHue pecypca Ccpliaka/mocTyn
DnekTpoHHas OuOIMoTeKa OHIalH «EaMHOE OKHO K http://window.edu.ru
00pa3oBaTeILHBIM PECypcam»
«O6pazoBatenbHbId pecypc Poccun» http://school-collection.edu.ru
denepanbHbIi 00pa30BaTEILHBIA MOPTAT: YUPEKICHHUS, http://www.edu.ru —
nporpammsl, cranaaptsl, BY3s1, Tectel EI'D, TNA
denepanbHbIi EHTP HHPOPMAITMOHHO-00Pa30BATEIbHBIX http://fcior.edu.ru -
pecypcos (PLIMOP)
3bC "KOHCVYJIbTAHT CTYJIEHTA". DnexkrpoHHas http://polpred.com/news
OuOIMOTEeKa TEXHUYECKOTO By3a
W3znarenbctBo «JlaHby. DIEKTPOHHO-OMOIHOTEUHAS http://www.studentlibrary.ru -
cucreMa
Pycckast BupTyanpHas OnbanoTexa http://rvb.ru —
WznatenbetBo «Jlauby. DIeKTpOHHO-OMOIMOTEYHAS http://e.lanbook.com -
cucreMa
EsxenenenbHUK Hayku U oOpa3zoBanus HOra Poccun http://old.rsue.ru/Academy/Archive
«AKageMus» s/Index.htm
Hayunas snekrponHas Oubnuoreka «e-Library» http://elibrary.ru/defaultx.asp -
DneKkTpoHHO-0nOmoTeyHas cucrema [PRbooks http://www.iprbookshop.ru -
DJIEKTPOHHO-CIIPABOYHAs CHCTEMA JOKYMEHTOB B cepe http://www.informio.ru
obpazoBanus «MHPpOpMHUO»
Nudopmarnmonno-npaBoBas cucrema «I apant» CeteBas Bepcus, TOCTYIIHA CO BCEX
KOMITBIOTEPOB B KOPIIOPATUBHOM



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/

cetu Uarl'y

DneKTpOHHO-0nbIMoTeuHas cucrema «tOpait» https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCIMIIJINHbI

Heo6xoaumerii aiist peanuzanuu OITOIT moaroToBkyu crienuanucTa nepedeHb MaTepraIbHO-
TEXHUYECKOIo 00ecleueHus BKII0YaeT B ce0s:
- JIEKIMOHHYIO ayJUTOPHIO;
Nmeromasicss MmarepuanbHas 6a3a 00ecrieunBaeT:
- TPOBEACHME JEKIUH - alapaTypoy A AEMOHCTpallii WIIIOCTPATUBHOIO MaTepuala;
- ayJUTOPUIO U1 CEMUHAPCKUX 3aHATUM;
- TPOEKLUHUOHHOE 000pYI0BaHUE U KOMIIBIOTED.;
B aynuropun umerorcs Heobxoumble yueOHO-HarsiHble ocoous — Ilepuoauueckas
tabnuua J[.M.Menneneesa, psija HanpsHpKEHUM METaJIoB, Ta0JIMIla pACTBOPUMOCTH COJIEH.
Teoperuueckuii Kypc BKJIIOYaeT B ceOsi:
- IeKUUU
- BapMAHTBI 3aJJaHU /1151 KOHTPOJIBHBIX padoT
- BOITPOCHI JIsl cCOOECEIOBAHMS
- BOIIPOCHI JUIsl MOATOTOBKH K 3K3aMEHY.

11. METOJUYECKHUE YKA3AHUSI JIVIS1 OBYYAIOLUXCSI IO OCBOEHUIO
JUCHUTINHBI

Jucnunimna «TeopeTudyeckre OCHOBbI HEOPraHUYECKOM XMMUN» HarpaBjieHa Ha (OpMHUpOBaHHE
komnerennmii: YK-6, OIIK-1, ITK-3.

[TpoMexyTouHas aTTecTalys MPEANoiaraeT K3aMeH.

[Tpuctynas K U3y4yeHHIO JUCLMIUIMHBI, HEOOXOAMMO B TMEPBYIO OuYepeb O3HAKOMHUTHCSA C
coJiep;kaHueM padoueit mporpammsl gucuumiauHel (PITT).

Jlexuuy UMEIOT LIEBbI0 AaTh CUCTEMATU3UPOBAHHBIE OCHOBBI HAYYHBIX 3HAHUM.

[Ipu usyyenun u npopaboOTKe TEOPETUUECKOTO MaTepraia HEOOXOAUMO:
- MIOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN HA JIEKIMOHHOM 3aHATUU MaTepual U JOMOJIHUTH €ro ¢ y4ETOM
PEKOMEHIOBAaHHOM 10 TaHHOM TEME JINTEpPaTyphl;
- MpU CaMOCTOSITEIBHOM HW3Y4YEHHHM TEOPETUYECKOW TEMBbI ClelaTb KOHCIIEKT, HCIONb3Ys
pexomennoBanusle B PIIJ[  nuTepaTypHble  HCTOYHUKM U pecypchl  MHPOPMAIMOHHO-
TEJIEKOMMYHUKaMOHHOMU ceTH « HTepHeT»
- MPU TOJATOTOBKE K MPOMEXKYTOUHOM aTTecTaly MO MOJIYJI0 HCIOJb30BaTh MaTepuaibl (oHaa
OLICHOYHBIX CPENICTB.

[TpakTHyeckue 3aHATUS MPOBOJATCS C LEIbIO YIIyOJIeHHs] U 3aKperyIeHUs] 3HAHUMU, MOJyUYEeHHBIX
Ha JIEKIUSAX U B MPOLIECCE CaMOCTOATENIbHOW padoThl HaJl HOPMAaTHUBHBIMH JJOKYMEHTaMH, YUeOHOH U
HAay4YHOU JIUTEPATypPOU.

[Tpu mOATrOTOBKE K MPAaKTUYECKOMY 3aHATHIO HEOOXOAUMO:
- U3Y4HTb, IOBTOPUTH TEOPETUUECKUI MaTepHall MO 331aHHOI TeMe;
- IIpY BBIIIOJIHEHUH JOMAIIIHUX PAaCYETHBIX 3a/laHUM, U3yUUTh, IOBTOPUTH TUIIOBBIE 3a/1aHUs,
BBITOJIHAEMBIE B Ay JTUTOPUH.

Pexomenaanum mo padore ¢ HaAy4YHOH U Y4eOHOI TUTepaTypoOi

PaboTa ¢ yueOHOM 1 HAyYHOU JTUTEPATYPOH SBIJISCTCS TIIaBHON (OPMON CaMOCTOSITEIIBHON
paboThl 1 HEOOXOMMA IMIPU MOATOTOBKE K YCTHOMY OIPOCY HA CEMUHAPCKHX 3aHATHSIX, K MOJYIbHBIM
KOHTPOJIbHBIM paboTaM, ompocy, 3adeTy. OHa BKJIIOYAeT MpOpabOTKy JEKIMOHHOIO Marepuaga —



U3Yy4YEeHHE PEKOMEHJOBAHHBIX UCTOYHUKOB U JIUTEPATyphl MO TeMaTuke jekiuuil.  KoHcnekT nexknuu
JOJDKEH  COofiepKaTh peepaTUBHYIO 3allCh OCHOBHBIX BOMNPOCOB JICKLUH, MPEII0KEHHBIX
npenogaBareneM cxeM (IpU HUX JIEMOHCTpAIMH), OCHOBHBIX MCTOYHUKOB U JIUTEPATYpPHI MO TEMaw,
BBIBOABI 1O KaXIOMYy BOMIpocy. KOHCHEKT M0/KeH OBITh BBINOJIHEH B OTACIBHOH TETpag 0
npeaMetry. OH JOJDKeH ObITh aKKypaTHBIM, XOPOILIO YUTA€MbIM, HE COJIEP’KaTh HE OTHOCSIIYIOCS K
TeMe WH(OPMAIIHMIO UIH PUCYHKH.

KoHcnekTsl HayuHO TUTEpaTyphl IPU CAMOCTOATEIHHOM MOATOTOBKE K 3aHITHSIM JTOJIKHBI
OBITH BBINIOJHEHBI TAKXKE aKKypaTHO, COAEpPXkaTh OTBEThl HAa Ka)KJbli ITOCTABJICHHBIM B TEME BOIPOC,
UMETh CCBUIKY Ha MCTOYHHMK HMH(OpMalUU C 00s3aTelIbHbIM YKa3aHHEM aBTOpa, Ha3BaHUS M roja
U3JJaHUS UCTIONIB3yeMOM HaydyHOU JuTeparypbl. KOHCIEKT MOXeT OBbITh OMOPHBIM (COJEpXKATh JIUIIb
OCHOBHBI€ KJIFOUEBbIE TO3UIMH), HO TPU STOM MO3BOJISIONINM J1aTh MOJIHBIM OTBET MO BOIPOCY, MOXKET
OBITH TOJIPOOHBIM. OOBEM KOHCIIEKTA OMPEACTSAETCS CaMUM 00 yJarOIIUMCH.
B niporiecce paGoTsl ¢ yueOHON M HAYYHOU JIUTEPATypOil OOYJAFOIIIHIICS MOXKET:
- JieJaTh 3allMCH MO0 XOJy YTEHMs B BHJI€ MPOCTOrO MM pa3BEpHYTOro IjIaHa (Co3/1aBaTh IEpPEUYEHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B HCTOYHUKE);
- COCTaBIISITh TE3UCHI (IIMTHPOBaHHE HAaWOOJee BAKHBIX MECT CTaThbH WM MOHOTpaduu, KOpPOTKOE
U3JI0’KEHUE OCHOBHBIX MBICIIEH aBTOPA);
- TOTOBHUTH aHHOTALMH (KpaTKoe 0000IIeHNe OCHOBHBIX BOIIPOCOB Pa0OTHI);
- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3HCHI).



PabGowyas mnporpamma gucuuruiiHel «TeopeTuueckne OCHOBBI HEOPraHWYECKOH XMMHU»
coctaBieHa B cooTBercTBUM ¢ TpeboBanmsimu PI'OC BO mno cmenumanmsHOocTH — 04.05.01.
«DyHaMEHTaJIbHAs U NPUKIIAJHAs XUMUS», YTBEPXKIEHHOIO NpuKa3zoM MuHHcTepcTBa 00pa3oBaHMs
u Hayku Poccuiickoii @enepanunu ot 13 wutona 2017 r. Ne 652

[Tporpammy coctaBuiI: K.ILH., ipodeccop kadenpsl xumunu Canamon A.M.

Pabouas mporpamma omoOpeHa Ha 3acelaHuu Kapeapbl XUMUU

[Tporoxon 3acemanust Ne 10 ot « 20 » wuroHA 2023 r.

Pabouas nmporpamma onoOpeHa  y4eOHO-METOAMYECKHM COBETOM  XMMMKO-OMOJOTMYECKOIO

dakynbrera

[Tporokon 3acemanust Ne 10 oT « 26 » urOHSA 2023 r.

[Iporpamma paccMOTpeHa Ha 3aceJaHuU Y Ye0HO-METOAMYIECKOT0 COBETa YHUBEPCUTETA

[Tporokomn 3acemarmst Ne 10 ot « 28 » HroHSA 2023 .



Cgenenus o nepeyrBeps;KIeHUN MPOrPAMMBbI HA OYepeaHOol Y4eOHbIH roa u
perucrpanuu U3MeHeHuil

V4eOHsblit Pemenne Buecennbie U3MeHEHUS Iloxnucek 3as.

Kadeapsl kadeapoi
roj

(Ne mpoTokoia,
JiaTa)




