MHMHUCTEPCTBO HAYKH 1 BBICHIEI'O OBPA3OBAHUS
POCCHUHCKOMH ®EJIEPAIINU
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE BIOKETHOE
OBPA3OBATEJILHOE YUPEXJEHUE BBICIIIET'O OBPA3OBAHUS
«MHT'YIICKHUA TOCYJJAPCTBEHHBII YHUBEPCUTET»

XUMHKO-BUOJIOT'MYECKHAN ®AKYJIBTET

Kadenpa xumun

COI'JTACOBAH YTBEPXIAIO
PykoBoauTens 06pazoBaTebHON MPOTpaMMbl W.o. nexaHa XUMHUKO-OHOIOTHYECKOTO

npodeccop CanamoB A.M. dakynpTeTa M.K.lakueBa
« 22 » Mas 2024 r. « 23 » Mas 2024 T.

®OH/ ONEHOYHbBIX CPEJACTB
10 AMCLHUILINHE

«DJIEMEHTAPHBIN KYPC XUMHW»

Hanpagsuenue noaroroBku/cnenuaibuocts: 04.03.01 Xumus
YpoBenb o0pa3oBanusi: OakajiaBpuar
DoH/I OLICHOYHBIX CPEICTB

pa3paboraJia boxosa JI.M., noueHr, K.T.H

YTBepikaeH Ha 3acefaHuM KadeApbl XUMUH

npotokon 3acenanust Ne _ 10 ot « 21 » wmas 2024 r.

3aB. kadempoii A.M.CayamoB

Marac, 2024



1. IEPEYEHb KOMIIETEHIIUI, ®OPMUPYEMBIX TUCHUIIINHOMN

Kon HaumeHoBaHue Nuaukarop B pesyibTarte ocBoeHHs
KOMITIETEHI] KOMIIeTEeHIIUH JOCTHKEHUS AUCHMIJIMHBI 00y4alomuiics
U KOMIIeTeHLIUH HAOJIKEH:
Yuusepcanvnvie komnemenyuu u uHOUKAMOPHL UX OOCHIUICECHUS
YK-2 Cnocoden onpeneasite | YK-2.1. Onpenensier 3HaThb:
KPYT 3324 B paMKax KpYT 3a/1ad B paMKax - TpeOOBaHMS U MIPHUHIIUIIBI TIEJIe-
MOCTABJIEHHOM 1eJM U | IIOCTABJICHHOM LIEIIH, MOJIaTaHus;
BBIOMPATH ONTUMAJIb- | ONPEIEISIET CBSI3U - IPUHUUIIBI U METOABI IITAHUPOBA-
HbIE CIOCO0BI UX pelne- | MEXIy HUMU; HUS;
HMsA, ucxoad u3 aeiict- | YK-2.2. [Ipennaraet - METOJbl OPTaHU3ALNH U yIIPaB-
BYIOIIUX IPABOBBIX CIIOCOOBI pelIeHUs JIeHHs B 00JIaCTH XVMHH, TIPUMEHSI-
HOPM, UMEKIIUXCS MOCTAaBJICHHBIX 3aJa4 eMbIe Ha (eIepaTbHOM U PErro-
PeCypcoB U OrpaHu- Y 0’KHJIa€MBIE Pe3yb- HaJbHOM YPOBHSIX;
YeHHUid. TaThl; OIICHUBACT Ymerb:
MIPEAJIOKCHHbBIE - (hopMynupoBaTh IEpeUCHb
CIOCOOBI C TOYKH B3aMMOCBS3aHHBIX 3aj1a4, 00CCIIeH-
3pEHHUS COOTBETCTBUS BaIOIINX JOCTHKEHUE TTOCTABIICH-
LEIU NPOEKTA; HOM Lleny;
YK-2.3. IInanupyer - ONIPENENATD OXKHUIAEMBIE PE3YIIb-
peanu3anumo 3a1a4 B TaThl PEIICHUS 3a71aY;
30HE CBOEU OTBETCT- - pa3pabaThIBaTh Pa3TNYHBIC BHIIBI
BEHHOCTH C y4ETOM IJIAHOB MO pealli3alliy MporpamMmm B
HMMEIOIINXCS pecyp- 00J1aCTH XUMHUU;
COB U OTpaHUYCHUN, - MPOBOJIUTH aHAJIN3 TIJIAHOB C
JCUCTBYOIIHX Ipa- MO3ULIUN TPABOBBIX HOPM, UMEIO-
BOBBIX HOPM; IIUXCSI PECYPCOB U OTPaHUYCHU;
YK-2.4. Beiongser - IIPOBOJUTEH OLIEHKY PECYPCHOI'O
3a/1a4y B 30HE CBOEH obecrieueHus pa3InIHbBIX
OTBETCTBEHHOCTH B MEPONPUATUN XUMUUECKOTO
COOTBETCTBUMU C 3aIljia- XapakTepa (HayIIHO-HpaKTI/I‘-IeCKI/Ie
HUPOBAHHBIMHU pe3y/lb- | KOH(EPEHIMH, HayIHbIE CEMUHAPBI,
TaTaMU U TOUKaMHU JHCITYTEI);
KOHTPOJIS, IPA HEOO- - OpUEHTHUPOBATLCS B 3aKOHOAA-
XOJIMMOCTH KOPpPEK- TCJIBCTBE U IPAaBOBOU JIUTEPATYPE,
THPYET CHOCOOBI MIPUHUMATh PEILICHUS U COBEPILIAThH
penieHus 3a/1a4; JIEUCTBUS B COOTBETCTBUU C 3aKO-
YK-2.5. Ilpencrasns HOM.
eT pe3y/bTaThl Npoek- | Baagers:
Ta, Ipeajiaract BO3Mo- - MCTOJUKOHU U MCTOJaMHU ITJIaHU-
KHOCTH UX HCIIOJIB30- poBaHHuA U MIPOBCACHUA HAYYHOT'O
BaHUSI I/I/I/IJ‘[I/I COBeEp- HCCJIICOBaHUs 11O OMIPEACIICHUIO
[IEHCTBOBAHUS. 3¢ (heKTUBHOCTH ACSITEIHLHOCTH B
00J1acTH XMMHUH.
Ilpogheccuonanvnvie Komnemenyuu u UHOUKAMOPBL UX OOCHLUINCEHU
MK-3 Cnoco0eH ucnoJib30- IK-3.1. 3HaeT ocHOBBI | 3HATh: 0a30BbIC MOHATHUS HEOpra-

BaTh CHUCTeMBbI (PyHaa-
MEHTAJTbHBIX XMMH-
YeCKUX NOHATHI 1
METOd0JI0rHYeCKHUX
acleKTOB XUMUH, (popMm
H MeTOA0B HAYYHOI'0
MO3HAHMSA.

(byHIaMEeHTaTbHBIX
pas3zenoB XUMHHU: He-
OpPTraHUYEeCKON XUMHUU
(coctaB, cTpoeHHUE,
CBOWCTBA BELIECTB U
COCIIMHEHUI), OpraHu-
4eCKOU XUMHUH (OCHOB-
HBIE KJIACCHI YTIIECBO-

HUYECKOM, OpPraHWYeCcKOH, aHAIu-
THUYECKOH, PU3HUECKOH, KBAaHTO-
BOM XMMHH, XMMHH BBEICOKOMOJIE-
KYJISIDHBIX COCIMHEHUN U XUMH-
YeCKOW TEXHOJIOTUHU U 3aKOHOMEp-
HOCTH XMMHUYECKHUX MTPOLIECCOB C
y4aCcTHEM HEOPTaHUUYECKUX, a TAKIKE
HU3KO- U BBICOKOMOJIEKYJIIPHBIX




JOPOAOB, TOMO(YHK-
[IMOHATIFHBIX, TETEPO-
(YHKITMOHAIBHBIX U
TeTePOLIUKITNICCKUX
COCIMHCHMI ), aHAIIH-
THYECKON XUMHH (MET-
POJIOTUYECKHIE METOTBI
aHanmn3a, CyliecTBO
peaKuii, MPUHIUIIBI U
001aCTH UCTIONB30-
BaHUs XUMUYECKOTO
aHanam3a), GU3HIECKOMH
XUMUU (OCHOBHI TEp-
MOJIMHAMUKH, TCOPUHU
pacTBOpOB U Ha30BBIX
PaBHOBECUI, XUMHU-
YECKOW KMHETUKHU U
KaTaimsa,
AIEKTPOXUMUH)

K-3.2.YMmeer npume-
HATb TEOPETUUECKUE
3HAHUSA JJIS PEIICHHS
KOHKPETHBIX 3324 B
XHMUH; T10JIb30BATHCS
COBPEMEHHBIMH TIpe/-
CTaBJICHUSMH OCHOB-
HBIX Pa3JIeioB €CTEeCT-
BEHHBIX HAYK JJIs
00bsicHeHHs criennu-
KU ITOBEAECHUS XUMH-
YECKUX COCIUHCHMIA;
HCII0JIL30BATh JaHHEIE
M0 CTPOSHUIO BEIIECTB
U COSAUHEHUN IS
W3YYEHUS UX CBOWCTB,
HCIIOJIB30BATh CTPYK-
TypHBIE JJAaHHBIE B HC-
CIIeIOBaHMH.

IIK-3.3.Biazgeer oc-
HOBaMH TEOpUH PyH-
JIaMEHTAJIBHBIX pa3je-
JIOB XUMHH; HABBIKAMHU
pelIeHUsT KOHKPETHBIX
TeOpeTI/I‘-IeCKI/IX nu
IKCIEPUMEHTAITBHBIX
3a/1ay.

OpraHMYECKUX BEUIECTB
Ymersn:

- IPOBOAUTH MIPOCTHIE OIIEPALIUU
(ananuza u knaccupuKauu
BEIIEeCTB, COCTaBICHUS (HOpMyI,
CXEM IPOLECCOB, IEPBUYHOTO
aHaJn3a pe3yJabTaToB U T.I1.),
BOCIIPOM3BOJIUTH OCHOBHBIE MOHSI-
THS HEOPraHUYECKOM, OpraHuyec-
KO, aHaTTUTUYECKOH, (PU3NUECKOH,
KBaHTOBOW XMMMHU, XUMHUH BBICOKO-
MOJIEKYJIIPHBIX COEIUHEHUN U
XUMUYECKOH TEXHOJIOIMH U
3aKOHOMEPHOCTH XHMUYECKHUX
MIPOLIECCOB C y4aCTUEM HEOpraHu-
YECKUX, a TAK)KE HU3KO- U BBICOKO-
MOJIEKYJIIPHBIX OPTaHUYECKUX
BEIIECTB.

Baagers:

- HaBBIKOM PabOTHI C Y4EOHOM
JIUTEPATypPOM MO0 HEOPraHUUYECKOM,
OpraHUYeCcKOi, aHaTUTUUECKOM,
(hm3UIEeCcKOii, KBAHTOBOH XUMUH,
XMMHH BBICOKOMOJIEKYIIIPHBIX
COCAVHEHUN U XUMUYECKOMI
TEXHOJIOTUH

2. OueHnyBaHue BBINOJIHEHHUS NPAKTHICCKHUX 3aJaHuM

4-gayliIbHAA
HIKAJIA

TToxa3aTenn

Kpurtepun




(ypoBeHb

OCBOEHMSI)
OTIINYHO 1.ITonuoTa BBITIOJIHE- CTyI[eHTOM 3a1aHUC pemiCHO
(TOBBIIEHHBII HUS HpPaKTUYECKOro | camocrosrensHo. Ilpu sToM  cocraBieH
YPOBEHb) 3aJIaHus; MPaBUJIBHBIN QITOPUTM PEIICHUS 3a]IaHusl, B
2. CBOEBPEMEHHOCTh JIOTUYECKHX PACCYXKICHHUSAX, B BBIOOpE
BBIIIOJIHEHMS 3aaHUs; (GbopMyIl B pelIeHUH HET OMMUOOK, TOTyYeH
3.TlocienoBaTebHOCTh | BEPHBII OTBET, 3aJlaHue pelIeHO
U PALMOHAILHOCTD | PALIMOHATIBHBIM CIIOCOOOM.
BBIITOJTHCHMS 3aTaHMNT,
Xoporio 4. CaMOCTOSTeILHOCTE CTyneHToM 3aJiaHue PeIIeHO ¢ MOJCKa3KOu
(6a3oBbIi peLIeHNS; npenonaasarend. Ilpu 3TOM  cocraBieH
YPOBEHb) 5.1 T MIPaBUJIBHBIN AIrOPUTM PELICHUS 3aJaHus, B
JIOTUYECKOM PACCYXKJICHUM U PEIICHUU HET
CYIIIECTBEHHBIX OIIMOOK; MPABUIBHO CAENaH
BbIOOp GoOpMyn i pEIICHHs;  €CTh
OOBSICHCHHE pEIICHUs, HO 3aJaHue PElIeHO
HEpaIMOHAIBHBIM CIIOCOOOM MJIU JTOMYIIEHO
He OoJiee JBYX HECYIIECTBEHHBIX OLIMOOK,
MOJIy4YEeH BEPHBIN OTBET.
VY noBieTBOpUTEIH Crynentom 3aJJaHue perieHo c
HO nojckazkamMu mnpenonaasatens. I[lpu sTom
(HOpOFOBLIfI 3aaHuC MOHATO IMPAaBUJIBHO, B JIOTHYCCKOM
YPOBEHE) pPacCyXJI€HUU HET CYIIECTBEHHBIX OLIMOOK,
HO JIOMYIIEHBI CYIECTBEHHBIC OUIMOKU B
BbIOOpEe GOpMyNn HIM B MaTEeMaTHYECKUX
pacyerax; 3aJlaHue PEelIeHO HE IMOJTHOCTHIO
WIN B OOIIIEM BUJIE.
HeynosnerBopure CryneHToM 3a7aHUE HE PEIIEHO.
JIBHO
(YpoBeHb He
chopMHpOBaH)

3. CooTBeTCTBME N3y4YaeMbIX pPa3/iesioB, pe3yJibTATOB 00yUYeHUsI U OLEeHOYHBIX

CpeicTB

No Kontponupyemsbie pasueibt Kon konTpomu- HanmeHnoBanue OLleHOYHOTO
n/n (TeMbI) TUCITUILIAHBI pyemoii Komrie- cpencTBa
TEeHIINH (WU €€
4acTH)
1 [Beenenne. Ocnosubie moustus n|  YK-2, IIK-3 CobeceoBaHNE, TECTOBBIH KOH-
3AKOHBI X MU Tpoib. KoHTponsHas pabora
2 |Ctpoenue aTroma VK-2,TIK-3  |CobecenoBaHue, TECTOBBIA KOH-

TpoJib. KoHTposbHas pabota




3 [[epuoxmueckuii 3aK0H U IIEPHO- VK-2,1IK-3  |CobecenoBanue, TeCTOBBIH KOH-
UYecKasi CHCTeMa XUMHYECKUX Tposib. KonrposnbHas pabora
sinemenToB .M. Menneneena.

4 Xumnueckas cBsi3b VYK-2, IIK-3 CobeceoBaHne, TECTOBLIN KOH-

TpoJib. KoHTposibHast pabota

5 |Crpoenme u coiictBa xommiekc-| YK-2,TIK-3  [CoGecenosanue, TecToBbIH KOH-
HbBIX COGI[I/IHCHI/Iﬁ TPOJIb. KOHTpOHBHaH pa6OTa

6 [Hauyana xumudeckoit TepMoarHa- VK-2, IIK-3 CobecemoBaHne, TECTOBLIN KOH-
MUKH TpoJib. KontpoibHas pabora

7 |Kuneruka u MEXaHM3M XMMHYEC- YK-2, IIK-3 CobecetoBaHNEe, TSCTOBBII KOH-
KX PeaKIni TpoJib. KontposnbHas pabora

8 [PactBOpHI YK-2, 1IK-3 CobecenoBaHue, TSCTOBBIM KOH-

TpoJib. KoHTposibHAst paboTa

9 |OkuciurensHO-BOCCTAHOBHTEIB- YK-2, IIK-3 CobecetoBaHNEe, TCCTOBBIN KOH-
HBIC PCAKIINU U 3JICKTPOXUMH- Tpoib. KontponpHas pabota
YECKHE CBOMCTBA PACTBOPOB

4. OHEHOYHBIE CPEACTBA JJIsl TEKYIIHEI'O KOHTPOJIA
YCHEBAEMOCTH, MPOMEXXYTOYHOMN ATTECTAILIMU 11O UTOTAM
OCBOEHMSA JUCIIAITJIMHBI

Bonpocwi ona cobecedosanusn

Tema: «OCHOBHBIE KJIACCHI HEOPraHNIECCKUX coeTUHEHMI»

1.

Kakne 6I/IHapHBI€ COCAMHCHU Ha3bIBAKOT OKCI/II[aMI/I? VKakuTe BO3MOKHEIE CIIOCOOBI MX

MOJTYyYEHHUS.

Ha yem ocHOoBaHa kaccudukaius OKCUI0B Ha: a) Hecojaeo0pa3yrolue U cojieoopa-

3YIOIIUC, 6) KHCJIOTHBIC, OCHOBHBIC W IPOABJIAIOIINEC KUCIIOTHO-OCHOBHYIO

IBOMCTBEHHOCTH? Kakue peakiny xapakTepHbI ISl OKCUIOB KaXKIOM U3 3TUX TPyI?
[TpuBenuTe mpUMepsl OKCUAOB, KOTOPBIC TIPHU B3aUMOJICHCTBUH ¢ BOAOKH 00pa3yroT 1BE
kucnothl. Kak B3aumopeiictBytot ¢ pactBopom Ca(OH); oxcuabt N2Os, N2O3 1 NO,?
B uem nposiBisieTcst KUCIOTHAS MPUPOJIA TEX OKCHIOB, KOTOPHIE ¢ BOAON HEMOCPECT-

BEHHO HE B3aUMO/ICUCTBYIOT?

HazoBute 0CHOBHBIE OKCH/IBI, HEMTOCPEACTBEHHO B3aMMOAEHCTBYIONIME ¢ BOaoM. Ha-

IMUIINTE YPaBHCHUA COOTBETCTBYIOIIUX peaKHHﬁ.

Kaxkue mo xapakrepy okcuapl 00pa3yroT HEMETAJIIBI U METAJUIBI B PA3HBIX CTEMEHX

okucnenus? [lokaxure 3To Ha npumepe okcuaoB xpoma CrO, Cr03, CrOs.
Y kakoro u3 IByX OKCHJIOB OCHOBHBIE CBOICTBA BhIpakeHbI cuiibHee: FeO umn Fe,Og;

SnO uiu SNO»; ZnO unu CdO; SnO unu PO; BbO wim CaO; As,03 i BirO3?
B kakux ciydasix JBa OKCHJIa MOT'YT B3aMMO/ICHCTBOBATH JPYT C APYTrOM U KaKUe CO-

€AMHEHUS IIPU 3TOM 00pazyroTcs?
Kakue okcupl 1 Ha KAKOM OCHOBaHMH MOTYT ObITh OTHECEHBI TAK)XKE U K KJIacCy coJieit?
[IpuBenuTe COOTBETCTBYIOIINE TPUMEPHL.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Tema:

3.

dopmynaMHu KaKUX coJe MOXKeT ObITh (hOpPMaJIbHO BBIPAYKEH COCTaB TAaKUX MUHEPAJIOB,
KaK IIMUHENN, TayCMaHHUT, MarHeTuT? K KakoMmy Ki1accy cliefyeT OTHECTH 3TH
coelMHeHus?

Kak monyunts okcuasl CuO, CO,, SO,, P20s, Fe;03, MgO 13 mpocThIX U CIIOKHBIX
BEIIECTB?

[ToryunTe MO ABa OKCHUJIA U3 PA3IUYHBIX UCXOIHBIX BELIECTB: a) KUCIIOT, 0) OCHOBAaHUH,
B) COJIEH.

Kaxkoit okcu MOKHO TIOJTYYUTh U3 KXo KUCIOTHI cieayromiero psaaa: HCIOy,,
H2MOO4, HzCF207?

Kak monmy4ynth OKCH]I IIMHKA U3: a) MeTaluia, 0) muHepasnoB ranmest ZNCO3 1 IIMHKOBOM
obManku ZNnS?

UYepes kakoi MPOMEKYTOUHBIA MPOAYKT, JIETKO Pa3jIararolliuics Py HarpeBaHuH,
MOYKHO TIOJYYHTh OKCHJ MeTaiia u3 ero conu? [lokaxxure 3TO Ha mpuMepax:
FeCl3—Fe;03; A1(CH3CO0)3—A1,03; CuSO4—CuO; MnBr,—MnO. Kak MoxHO 117151
OJIHOTO U TOTO K€ AJIEMEHTa U3 OJIHOTO OKCHJIA TIOJTYYHUTh JIPYTOM.

Kakwue conu Ha3piBatoT rugpokcoconsMu? Kak ux MOKHO MONTYYHUTh, €CIIA UCXOTHBIM
BEIIIECTBOM SIBJISI€TCS THIPOKCH WK cOJtb, Hartpumep MN(OH), u Fey(SO4)3?
Hanumwmre rpadpuueckue popmyisl: ruapokcodpomuaa mapranua (11);
THJIPOKCOKapOOHATa MarHus; THAPOKCOHUTpATA aTIOMHHUS; TpUTHIpOKcodocdara
KaJIbIIHS.

B 4yem ruzmpokcocosn nposiBIISIIOT CXO/ICTBO: ¢ OCHOBAHUSAMH, ¢ coisimu? Tlokaxure 3To
YPaBHEHUSIMU COOTBETCTBYIOLIMX PEaKLIUH.

[TpuBeauTe NpUMEPHI 3JIEMEHTOB, KOTOPbIE BMECTO THAPOKCOCOIIEH 00pa3ytoT OKCOCOIIH.
3a cuer yero 31o npoucxoaut? Hanmummure rpagpuyeckue GopmMyisl: XJIopuia
okcocypbMbI(11D); cynabdara okcoTHTaHa; XI0pHUIa JUOKCOYpaHa.

[TpuBeauTe npuMep KUCIOT, OCHOBAaHUN U COJIEH, U3 KOTOPBIX HENb3sl MOJIYYUTh THAPO- U
THJIPOKCOCOJIH.

Kak MOKHO OCYIIIECTBHUTH CIEIYIONINE MEPEXOIBI B MPSIMOM M 0OpaTHOM HaIlpaBIICHHUH:
KHCJIOTa —THIIPOCOIh —CPETHSIS COJIb —THUIPOKCOCOIb — THAPOKCHIA OKCU?
Hanwmumre ypaBHEHHS peakinii, KOTOPBIE TIOCIE0OBATEIHEHO MMPOTEKAIOT IPH MTOCTE-
nenHoM gobasnenun: 8) NaOH k pactBopy ruapocynbgara HHHKA; 0) KHCIOTHI K
pacTBOpy aTIOMHHATA KA.

Kakumu 1Bymst crioco6aMu MOXKHO MOIYYUTh: a) CYIbQHUI MEIU U3 METATHYECKOM
Menu; 0) XJIOpHT ATFOMUHUS U3 METAJUTMYECKOTO aTFOMUHUS?

Hammmmire ypaBHEHUsT peakIni, TPH MOMOIIN KOTOPBIX IMEPEUUCIICHHBIE HIXKE COITU
MoryT ObITh TiepeBeiensl B cpeanue: (CUOH),SO4, Ca(HCO3),, [AI(OH);]2SO4,
Crz(OH)4SO4.

«Crtpoenue aroma. [lepuoguveckuii 3aKOH ¥ MEPUOAMYECKAS CUCTEMA XUMUYECKUX
semenToB /.. MeHaeneeBay»

UTo Ha3bIBAIOT IPUHIIMIIOM HEOMPEAEIEHHOCTH U COOTHOIIEHHEM HEONPEAEICHHOCTH?
[TpMeHMMO JI1 IOHSTHE TPAEKTOPHUM JIBUKEHHS K MUKpodacTuiiaMm? YeM 3To omnpene-
JSIETCSl U KaKO€e MOHSATHE €ro 3aMEHseT?

3 . HeonpeneneHHOCTh MOJIOKEHUS JIEKTPOHA PaBHA:



10.
11.
12.
13.
14.
15.
16.
17.
18.

19.

20.

21.

22.

a) 1010w 0) 1 cm. Kakoii Oyzer mpu 3TOM HEONPeIeIEHHOCTh B UMITYJIBCE U
CKOpOoCTH?

HeonpeneneHHOCTh B CKOPOCTH JIEKTPOHA paBHA 10® cm/c. Haiigure COOTBETCTBYIOLLYIO
HEOIPEEIEHHOCTD B MIOJIOKEHUH AJIEKTPOHA.

[TorpemHOCTh B ONIPEICICHUH TIOJIOKEHUS AIeKTpoHa paBHa: a) 0,5 cm; 6) 0,05 am.
Kakoii Oyner mpu 3TOM NOIrpemHoCTh B ONpeaesieHu ckopoctu? Jlist BToporo ciydas
cpaBHUTE AV, BBIPQXKEHHYIO B KM/C, CO CKOPOCTBIO JABHKEHMSI SJIEKTPOHA I10 NEPBOH
op6ute bopa.

CKopocCTh IBMIKEHUS AJICKTPOHA 110 IEPBOM OOpPOBCKOIt opouTe paBHa 2187 km/c. Ecin
MOTPEIIHOCTD B OIPEICIEHUN CKOPOCTH paBHA | KM/C, TO KaKoi Oy/eT MpH 3TOM
HOTPELIHOCTD B OIPEAEIEHNN KOOpAUHATHI? CpaBHUTE €€ CO 3HAUEHHUEM pajnyca
OpOUTBHL.

Caer nMeeT IBOMCTBEHHYIO PUPOJY, IOITOMY SHEPIrHsl (POTOHA MOKET OBITH BbIpaykeHa
nByMsl ypaBHeHusimu: E=hv u E=mc’. Haiinure orcroa B3auMOCBA3b MEXKY JJIMHOU
BOJIHBI, CKOPOCTBIO CBeTa M Maccoit ¢poroHa. [lonyunte ypaBuenue ne bpoiins, 3aMeHuB
¢doroH 1100011 Mukpouactuueil. [Touemy KopIycKyasspHO-BOIHOBOM Jyann3M CBOMCTBEH
TOJIBKO MUKpPOYacCTHLIaM?

Kakoe skcniepyuMeHTanbHOE OITBEPKICHUE HAllIa TUIOTE3a /i€ Bpoiiist 0 BOJTHOBBIX
CBOICTBaX MUKpPOUYACTHIL]?

Uemy paBHa neOpoiisieBcKast IIMHA BOJIHBI AJIEKTPOHA, JBUKYIIETOCS CO CKOPOCTHIO: a)
6-10° m/c; 6) 2187 km/c?

Yemy paBHa Macca (poToHa kpacHOro csera (X=648 um)? CpaBHUTE ee ¢ Maccoi
snekTpona (9,11- 1028 r).

Yemy paBeH umnynbc GoToHa Ui cBeTa ¢ A=485 HM?

OHeprus GpoToHa paBHa 5 109 JIx. Haiinure 1uiMHy BOJTHBI 3TOTO U3ilydeHus. Uemy
paBHBI JUIMHA BOJIHBI, Macca U UMITYJbC AJ1s GOTOHA ¢ 3Heprueit 6,7 sB?

Ecnu atom renus umeet snepruto 0,04 5B (3HEprus TemnaoBoro ABUKEHUS IPH KOM-
HATHOMW TemIepaType), TO Kakoil Oy/1eT COOTBETCTBEHHO e0pOiiieBcKas AJIMHA BOJIHBI?
Uto Ha3wIBalOT SHEpruei nonm3amnuu? Kakas BeInunHa UMEET ¢ Hel OJMHAKOBOE UM -
cioBoe 3HaueHne? B Kakux euHMUIIaX OHU U3MEPSIIOTCS?

YeMy paBHO YHCIIO BCEX BO3MOYKHBIX MOHU3ALMOHHBIX IOTEHIIMAIOB JIJIsl JAHHOTO aToMa
U YTO SIBJISIETCS MPUYMHOM YBETMUEHUS UX 3HaueHui B pany: 11<Ix<ls...?

Kak 3aBucuT BeIMUMHA HOHU3ALMOHHOTO IOTEHIIMANIa OT 3HAYEHUS IS DJIEKTPOHA
IJIABHOTO KBAHTOBOI'O YMCJIA M YeM 3Ta 3aBUCUMOCTh 00yCIIOBiIEeHA?

Kak MOXHO 10 3KCIIepUMEHTAIbHO HalJEHHBIM HOHU3AIIMOHHBIM ITOTEHIIMAIaM YC-
TaHOBUTH HAJIMYHE B ATOME JIEKTPOHHBIX CJIOEB U YUCIIO 3JIEKTPOHOB, KOTOPbIE OHU
conepkatr? ITokaxkute 3TO, MOIB3YICh 3HAYCHUSIMH dTUX BEITUYHH 1 Oepriumas: 11=9,3;
1,=18,2; 15=153,7 u 1,==217 »B.

Kak 10yKHBI OTIIMYAThCS APYT OT Ipyra MOHW3AaLMOHHbBIE TIOTEHIIUAJIbI ATOMOB: a)
HATpHS U XJIopa, 0) KaJaus ¥ KPUIITOHA, B) Oepriuius u 6apus?

Yto Ha3bpIBaIOT CPOJICTBOM aTOMa K 3JIEKTPOHY? JIJIs1 KAaKUX 3JIEMEHTOB 3Ta BEJIMYMHA
uMeeT HauOoJIbIIIee MOI0KUTEIbHOE 3HAYCHUE U JUIs KaKUX OTpUIaTeIbHOE 3HaAUCHHE?
Kakue skcriepuMeHTalIbHBIE JaHHBIE YKA3BIBAIOT HA HEBO3MOXKHOCTH CYIIECTBOBAHHUS
MHOT03apsIIHBIX TPOCTBIX MOHOB?

Kaxoii BEIBOA MOKHO cA€JIaTh O CBOMCTBAX dJIEMEHTA 110 3HAYECHUIO I HErO MOHU-
3allMOHHOTO MTOTEHIIAAIA U CPOACTBA K DJIEKTPOHY?



23. UTo Ha3bIBAIOT a0COFOTHOW M OTHOCUTEIIBHON AJIEKTPOOTPHUIIATEIbHOCTHIO? Kak mo

3HAYECHHIO dTOM BEITUUNHBI MOKHO, CYJUTH O HAlIpaBJICHUH CMCIICHUA 3HeKTpOHHOﬁ
IUIOTHOCTH NIPU 00pa30BaHUU CBS3EH?

24. Uto Ha3bIBAIOT CTETICHBIO OKUCIICHHS SJICMEHTA U YeMy paBHa X 00Ias cyMMa B

MOJIEKYJIE€ U HOHE?

25. HpI/I BBICOKHMX WJIM HU3KUX 3HAYEHMAX CTEIECHb OKHUCIIEHUS dJIEMEHTA MOXKET OBITh PpaBHa

Tema:

3apsiy ero cB0OOOJHOTO MPOCTOro HOHA?

«XHMHYeCcKas CBA3L»

Memoo eanenmmnuix cxem.

1.

10.

11.

MosxeT 11 JyTiHa CBSI3M OBITh PABHOM CyMMeE PaJiiyCOB JBYX aTOMOB, KOTOpEIE €€ 00-
pasytot? [lokaxkure u 00bSICHUTE Ha TipuMepe MoieKyibl Hy, 3Has, uto 1/H/=0,053HM, a
d/H- H/=0,074um.

Beruncnute suepruto ¢ -cBsizu C-C, ecnu crangapTHas TeruioTa oopazosanus C-H u3
ra3000pa3HbIX yriepoaa u Bogaoposa paBHa -2815 k/[x/mMonb, a sHeprus o-ceszu C-H
paBHa - 411,3 xJI>x/Mob.

Oneprus nucconmanuu HJ paua 298,4 xJx/Monbs. MosxHo 11 paznoxuts HI Ha site-
MEHTBHI IIPH 00JyYCHUHN YIbTPAPHOIETOBBIM CBETOM A = 2 1070 M2 Kakyto snepruro
HAJI0 3aTPATHTH, YTOOHI Pasnoxkuth 5107 1 HI?

[Touemy MakcuMalibHasi KOBaJEHTHOCTh ocopa MOKET ObITH paBHOM MSTH, a y a30Ta
TaKO€ COCTOSIHHE OTCYTCTBYET?

B pamkax reopun BC 00bsCHUTD, TOUEMY Y OOJIBIIMHCTBA P-3JIEMEHTOB C IIEPEMEHHON
BaJICHTHOCTBIO €€ 3HAUYCHUSI pa3inyaroTcs Ha 27

J171s KaKuX 3JIeMEHTOB, HMEIOIIHMX 3JICKTPOHHBIC KOH(UTYPAI[MK BHEIITHETO CJIOSI aTOMa
2.2 2204 £2 1 .. N

3s% p?, 4s* p*, 55° p°, 65! p° xapakTepHbI IIepeMeHHAs YETHAS U IEPEMEHHAs HeUSTHASL

BaJICHTHOCTH?

Ha ocHOBaHMYM pa3HOCTH JIEKTPOOTPUIIATETLHOCTH aTOMOB JJIEMEHTOB YKaXKHUTE, KaK
U3MEHSIETCS CTENEHb NOHHOCTH cBs3H B coequuenusx HF, HCI, HBr, HJ?

Paccuuraiite 3 pexkTHBHBIE 3apsIbl aTOMOB BOAOPOJIA U XJI0pa, 00pa3yronux KoBa-
JIEHTHYIO TIOJISIPHYIO CBSI3b, €CIIH [Wy.n MOJIEKYIBI HC1 paBen 3,4-10°%° Kirm, a umHa
cesisu H- C1 pasra 1,27107% m.

Kak  MOXHO OOBSICHUTH, YTO aMMHUaK U TPU(TOPH]] a30Ta, UMEIOIINE OJTMHAKOBYIO TTH -
pamMuIaTBHYI0 (GOPMY U COJIEpIKAIIFEe ATOMBI JJIEMEHTOB C TPUMEPHO OMHAKOBBIM
pa3InYreM B dJIEKTPOOTPULIATETFHOCTH, CYIIIECTBEHHO PAa3INYAIOTCS TI0 BEIMIHHE
IUMoIbHBIX MOMEHTOB: [ (NH3)=0,49 » 10% Kirm, (N F3)=O,07~1O'29 Ki- m?

Kak cornmacoBaTs Manyro moJsipHOCTH CBsi3H B MoJiekyie CO (i = 3,33 103

3HaunTenbHbIM pazmuaueM B D0 C u O D0(C)=2,5; 20(0) = 3,5.

Kmm) co

nvHa cBsa3u H-F pasaa 0,092 HM, a nonspHocTs cocTtasiseT 45%. Havinure p/H-F/.
A H-F 0,092 45%. Haii /H-F/



12. YcTaHOBUTH MIPOCTPAHCTBEHHYIO CTPYKTYPY CIEIYIOMINX MOJIEKYIL:

a) COS, COCl,, CF4, SiFs”;
b) NHs, NO,, PH? PO,*;

C) HzS, SC|2, SF4, SOze;
d) CIL0,ClO;™ ClO, ", JOg™.

13. TlokaxkuTe BIMSHUE HENMOACTEHHBIX deKTpoHHBIX Tap /HIT/ Ha dhopmy monexyn BrFs,
SF4, JCly 7, JFs. [Ipenckaxkute /3KBaTOpUAIbHOE WM aKcHallbHOE/ pacnoiioxenne HIT.

Memoo monexyaapuvlx opoumanei.

14. Kak Ha ocHoBe Teopun MO omnpenensitoT KpaTHOCTh CBSI3U MEX]y IBYyMSI aTOMaMu?
[TpuBenute mpUMEpHI.

15. Kak Teopust MO 00bscHsI€T HEBO3MOXKHOCTh 00pa3zoBaHus MoJekyn Hep, Bes, Nej.

16. Kak Teopust MO 00bsicHsieT: a)quamaraetusm Mosiekyi N, Fp; 6) mapamaraerusm By u
02.

17. Cocrasuts sHepretrueckyto auarpammy MO gactury NO*, NO u NO™ u cpaBHHTS HX
KpaTHOCTh U E;?

18. CocraBuTth 3HepreTuyeckyro quarpammy MO u AO monekyinst LiH Kakue opOuranu B
HEH SIBJISIIOTCS CBSI3BIBAIOLIMMHU, a KAKHE HECBSI3bIBAIOIIUMH 7

19. ¥V xakoii monekyibl Ny nmu CO Gosbiiie SHEPTHsl TUCCOIMAIAN?

20. O6bsAcHUTE, TOYEMY OTPBIB OIHOT'O JIEKTpOHa OT MosieKyibl CO MpUBOJIUT K Ocad-
JICHHUIO CBS3HU , a 0T MoJekyinbl NO™ k e€ ynpouHeHuto ?

Hounas cease.

21. Temneparypa mnasnenust CaC1,=780°C, CdCl,=560°Q panuyc Ca pasen 0,104 um,
Cd—0,09 uM. OOBSICHUTH pa3IHYKe TEMIICPATyp IUIABICHHUS.

22. TIpu nepexoge ot CSF xk CsJ remrieparypa IiaBIeHHS] KPUCTAILUIOB YMEHBIITACTCA.
OOBSICHUTH HAOIIOIAEMBIA XOJT H3MEHEHHS TeMIIePaTyphl TUIaBICHUSI.

23. OOBACHUTHL HEYCTOWIMBOCTD THApoKkcuI0B Mean (I) u cepedpa (I).

24. OOBSCHUTH C TIO3UIUH MPENICTABICHHUH O MOJIIPH3AIAH HOHOB MEHBIIYIO YCTOHYHNBOCTD
AuCl; B cpaBaenuu ¢ AuCl.

25. K,CO3 mmaButes ipu 890°C 6e3 paznoxennst, Ag,CO3 paznaraercs yxe mpu 220°C.
OOBSICHUTH yKa3aHHOE pa3Inyue.

26. BaCl, B BogHBIX pacTBOpax Auccoruupyer nonHoctsio, 8 HYCl, mourn He aucco-
nuupyeT. OOBSCHUTE ATO pa3Inyue B CBOMCTBAX COJICH.

27. YTo HA3bIBAIOT JOMOJHUTEIBHBIM MOIAPU3AIMOHHBIM 3 hekTomM? OOBIACHUTD, KaK €ro
HaJIn4ME€ B COCIMHEHUSX ng+ nenaet okcua HYO menee ycroitunBbiM, ueM okcua ZnO,
HECMOTps Ha OOJIBIINI pasinyc HOHA PTYTH.



28.

Kaxkoe coenqunenue tepmudecku 6oinee ycroiuuso: a) PbCO3 u CaCOg3, 6) HQCl, u
PbCly, B) FeClz u NiCls, r) Zn(OH), u Ca(OH),, 1) MgCO3 u SrCOs.

Meosicmonekynapnoe e3aumodeiicmaeue.

29.

30.

31.

32.

Tema:

1)
2)
3)

Yem 00BsICHACTCS PA3HOCTh TeMIlepaTyp kumeHus azota (-195,8°C), kucnopona (-
183°C) u ¢Topa (-187,9°C)? IloueMy HaMHOTO OTJIMYAETCS OT HUX TEMIIepaTypa
kuneHus xyuopa (-34°C)?

YeM 00BACHUTH Pa3HYIO SHEPTUIO BOJOPOIHBIX CBSI3EH.

Kak 1 mouemy u3meHsieMCsl arperaTHOE COCTOSIHUE MPOCTHIX BEIIECTB MPU KOMHATHOU
Temmeparype B psaay ¢rop-iioa. Kakoe arperatHoe cocTosiHiE JOJKEH UMETh acTar?

UeM 00BSCHUTD, UTO TEMITEpPaTypa MJIABJICHUS BOABI 3HAYUTEIHLHO BBIIIE TEMITCPATYPhI
riaBsieHus propoBonopoaa (-83°C), XOTs AUMOIBHBII MOMEHT MOJIEKYIIBI BOJIbI
(0,61'10'29 Ki-m) menbiie, yem monexynst HF (0,636~10'29 Kirm).

«CTpoeHne H CBOHCTBAa KOMILIEKCHBIX COC}II/IHeHI/Iﬁ»
Kakwne COCIMHECHNA MOXHO OTHECTHU K KOMILJICKCHBIM?

ITonb3ysce NONOKEHUIMHA KOOPAVHALIMOHHON Teopun BepHepa naiTe onpenenenus
CJICAYIOIIMM MOHATHUSAM: a) KOMIUIEKCO00pa3oBaTellb, 0) TUTraHabl, B) KOOPIUHAIIMOHHOE
YHCIIO KOMILIEKCOOoOpa3oBartels, I') BHyTPEHHS U BHELIH:A cdepa KOMILIEKCa.

Kak ompenemnsiroTest 3apsii KOMIUIEKCHOTO MOHA U CTETICHh OKHCIICHHS
KOMILIIEKCOOOpa3oBaTesi?

Kakas cBsi3b MEX/ly CTPOCHHEM aTOMOB 3JIEMEHTOB U UX CIIOCOOHOCTBIO K
KoMIUIeKkcooOpa3zoBanuto? [IpuBennre npuMepsl THIUYHBIX KOMIUIEKCOOOpa3oBaTeIeH.

HpI/IBeI[I/ITe MPUMEPBI TUIIMYHBIX JIMTAHAOB. Kakne JIMTraHabl Ha3bIBAKOTCA
MOHOJCHTATHBIMHU N KaKHEC HOJ'II/II[eHTaTHBIMI/I?

Kakoe BIusiHUE TOJKHO OKa3bIBaTh Ha 3HAYEHNE KOOPAMHALIMOHHOTO YHMCIIA YBEJIUYECHHE
panuyca ¥ 3apsja: a) KoMIuiekcooopasoBareds, 0) muranios? Kakum cooTHOIIeHHEM
JIBYX CHJI, JUCTBYIOIUX MEXY HEHTPAIbHBIM aTOMOM M JIMTAHAAMHU M MEXJly CAMUMHU
JUraH/1aMu, ONpeAesseTcs KOOPANHALIMOHHOE YUCIIO?

HpI/IBC,Z[I/ITC MMPUMCEPBI KOMITJICKCHBIX COCIUHEHMI:

C KOMIUIEKCHBIM aHUOHOM,
C KOMIUIEKCHBIM KaTHOHOM,
SABJISOIINXCS HEAJIEKTPOIUTAMM.
[aiiTe M Ha3BaHHUE.

Jaiite onpeneneHue U NPUBEAUTE IIPUMEPBI OCHOBHBIX TUIIOB KOMILIEKCHBIX
COEIMHEHUI.

YKaXUTe OCHOBHBIE BU/Ibl N30MEPUH KOMIUIEKCHBIX CoeMHEeHMM. [IpuBennuTe mpumepsl.



10. Kak ¢ mo3umnuii MeTo/1a BaJICHTHBIX CBsI3el OOBSICHUTH 00Opa30BaHUE CBSI3EH MEXKIY
KOMIUIEKCOOOpa3zoBateneM u jmranaamu? Kakue opOuTanu eHTpaaTbpHOro arToMa MOTYT
OJTHOBPEMEHHO Y4acTBOBATh B 00pazoBaHuHU cBsizeii? Uem 3T0 onpenensercs?

11. Kakyro reoMeTpu4ecKyo KOHPHUTypauio UMeeT KOMIUIEKCHBIN HOH NP 3HAYCHUN
KOOPJIMHALIMOHHOT'O YUCJIa KOMILIEKcooOpa3oBarens 2, 4, 67 Ykaxure
COOTBETCTBYIOIIME TUIIBI THOPUIU3AIMHA OpOUTAIICH.

12. Kakue KOMILJICKCHBIE COeTMHEHNS Ha3bIBAIOTCSl BHEITHEOPOUTAILHBIMU H
BHYTPUOPOUTATIHHBIMU? UeM 00BSICHSACTCS UX pa3iuyHas MPOYHOCTD?

13. [To kakuM SKCIIEPUMEHTAIBHBIM JaHHBIM HaXOMST YUCIIO HECTIAPEHHBIX 3JICKTPOHOB B
koMmriuiekcax? [IpuBenure mpumepsl.

14, Kakne KOMIIEKCHI Ha3bIBAIOT BEICOKOCIIMHOBBIMY 1 HU3KOCIIMHOBBIMHU? YKaKUTE
mapaMeTpbl, KOTOPLIC ABJIAIOTCA AJISA HUX O6H_[I/IMI/I " pa3JIMYHbIMHU.

15. Kakas Teopus moiy4uiia Ha3BaHHue TEOPUH KpUcTaiinyeckoro noya? YeM otnuvaercs
oHa ot Metoga BC?

16. YUto Taxoe OHCPIUA PaCICIVICHHA KPUCTAINIMYCCKUM II0JICM, OT 4€T0 OHa 3aBUCHUT?
Kakne (baKTOpr OIpCACIIAIOT ITOJIOKCHUE JIMI'aHld B CIICKTPOXUMUYICCKOM pﬂHY?

17. Kax TKII o0bsicHSIET 3aKOHOMEPHOCTH U3MEHEHHS YCTOWYMBOCTU KOMIUIEKCHBIX
COEIMHEHU?

18. Ucxons u3 TKII, 00BSCHUTH OKPaCKy KOMITJICKCHBIX COCTUHCHHM.
19. Yto siBisieTcst KOMMYIECTBEHHON XapaKTEPUCTUKON YCTOWYMBOCTH KOMIUIEKCHBIX
20. noHom?

21. KakoBO COOTHOIIIEHHE MEX Ty 001elf KOHCTAHTOH HECTOMKOCTH U KOHCTaHTaMH,
XapaKTEepPU3YIOLUIUMHU OTAENbHbBIE CTAJANH MPOLECCa AUCCOLMUALIMN KOMIUIEKCHOTO HOHA?

22. Kakoe BIUsiHUE OKa3bIBaeT KOMIIJIEKCOOOpa30BaTelb Ha CBA3H B KOOPAMHUPOBAHHBIX
okoJjio Hero Monekynax HpO n NH;3?

23. HpI/IBC,Z[I/ITC MMPUMCEPHI, ITOKA3BIBAOIIUC BIMAHNUC KOOPANHALIUNA HA OKHUCIIUTCIIBHO-
BOCCTaHOBHUTEIbHBIEC CBOMCTBA KOMHJ]CKCOO6p3.30BaTeJ'ISI.

24. CocraBbTe KoOpAnHaNMOHHBIE popmyibl cnenyromux coeauHernii: 2NHCl-PtCl,,
K,C504 -CuC,0s4, KClAUC'g, 2C8(CN)2 'FE(CN)z, (NH4)4F€(SO4)2

25. Boansiii pactBop nepBoro uzomepa cocrasa Pt(SO,)(OH)2:4NH;3; umeer pH="7,a 0,1 M
pacTtBop BTOporo uzomepa - pH = 13,3 npu 25°C. Ilo pe3ynbTaTam OIbITa COCTaBbTE
KOpJMHALMOHHBIE (POPMYIIBI 000MX H30MEPOB.

Tema: «Havajga XxumMu4ecKkod TePMOAMHAMMKI

1. Ha kakyro BeIMYMHY OTJINYAETCS H3MEHEHUE SHTAIBITUH OT U3MEHEHHS BHYTPCHHEH
sHeprum cuctembl? B kakux cioydasx AH=AU u Qv=Qp?
2. 3aBUCHUT JI1 U3MEHEHUE SHTAIBIINHI CUCTEMBI OT TEMIIEPATYPHI?



10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Kakwue cucrempl Ha3bIBalOT KOHACHCUPOBaHHBIMU? [louemy /1 HUX OOBIYHO OITYCKaIOT
orpaHu4MBarolIe ycaoBus V=CONst u p=const?

Kakoii 3aKoH sBJIsIeTCS OCHOBHBIM 3aKOHOM TepMoxumun? Jlaiite ero ¢opMynupoBKy.
Ilepeuncnure ciencTBUs, BBITEKAOMIME U3 3aKkoHa ['ecca. lJIst KaKux onpenesieHuil OHU
UCIOJIb3YIOTCSI B TEPMOXUMUYECKUX pacyeTax?

Cornacno npuniumny beptiio (1867) xumMudeckne peakiuu caMopon3BOJIBHO MPOTe-
KalOT B CTOPOHY BbIJIEJICHUS TEIJIOTHI, T.€. B CTOPOHY YMEHbILIEHUS SHTATbIUU. SBisercs
JIM 3TO MPABUJIO OOILIUM UM OTPAHUYEHHBIM?

Kakoii hyHKIIMEH COCTOSIHUS XapaKTepu3yeTcsl TEHASHINS CUCTEMbI K JOCTHKEHHIO TaK
Ha3bIBAEMOT'0 BEPOSITHOI'O COCTOSIHUS, KOTOPOMY COOTBETCTBYET MaKCUMAaJIbHAS
0ecTopsII0YHOCTh PacpeleIeH s YaCTHLL?

B n3onupoBaHHOIi cucTemMe Bce caMONPOU3BOJIbHbBIE MPOLIECCH] IPOTEKAIOT B CTOPOHY
yBenuueHus oecropska. Kak usmeHnsiercs npu 3ToM 3HTponus?

Kak u3meHsieTcst SHTPOIUs CUCTEMBI 3a CUeT MPAMON U 00paTHOM peakiuii Ipyu CUHTE3e
aMMHuaka?

Kak u3meHsieTcst SHTPOIUsI CUCTEMBI C MOBBIIIEHUEM TeMIIepaTyphl, B PEaKIUIX CHHTE3a
U Pa3lIoKEHUs BEeUIeCTB?

Kax BnusieT Ha SHTPOIHIO CHCTEMBI 00pa30BaHUE Ta3000pa3HbBIX MPOAYKTOB?

Kak u3meHseTcst S3HTpoIus: CUCTEMbI IIPU UCHIAPEHNHU, KOH/IEHCAIIUH, YBEIIMUEHUU
naBieHHs, (Pa30BBIX MEpexoaax?

[TouemMy npu MiIaBJIECHUH BELLECTBA TEMIIEpATypa OCTAETCs IOCTOSHHON HECMOTPS Ha TO,
4TO B 3TO BPEMsI TEIJIOTA K CUCTEME MTOABOJUTCS?

KaknMu oJHOBpeMEHHO AeHCTBYIOMUME (PAKTOpaMu ONpeeseTcs HalpaBiIeHHOCTh
XUMHYECKOT0 Ipouecca?

Kakyro TeHACHIINIO CHCTEMBI BBIPAXKAET: a) SHTAIBIUUHEIA (pakTop, 0) SHTPOMUHHBIIHA
dakrop? Kakas pyHKIHS COCTOSHUS CUCTEMBI Ja€T KOJTHMUECTBEHHYIO XapaKTePUCTUKY
OJIHOBPEMEHHOT'O BJIMSIHMSI TOTO U Jipyroro ¢akrtopa? Kakum ypaBHEeHUEM 3TO
BbIpa)kaeTcs?

UYro Ha3wIBatOT SHeprueii [ mooca? Kakum o0pazoM u3mMeHeHue 3toil BenuuuHbl (AG)
YKa3bIBaeT Ha TEPMOJUHAMHYECKYIO BOZMOKHOCTh MJIM HEBO3MOKHOCTD
CaMONPOM3BOJILHOTO IpoTekaHus npouecca? Kakoe 3nauenne AG onpenenser
PaBHOBECHOE COCTOSIHUE CUCTEMBI?

[Tpu xakom cootHomenun AH u TAS: a) cucrema HaxoauTCs B paBHOBeCHH, 0) Xu-
MUYECKHI MPOLIECC HAIIPABIIEH B CTOPOHY dK30TEPMUYECKON MM SHAOTEPMHUUECKON
peakuun?

Yem 00bsCHSAETCS BO3MOKHOCTD 9HJOTEPMHUECKHUX PEAKIIMIA U TOYEMY OHA BO3PACTAET C
YBEJIMYEHUEM TeMIIepaTyphl?

OHTaIBIUIHBIM I SHTPONHUIHBIM (AaKTOPOM OIpeIeseTCs HallpaBlIeHNe XUMHUECKUX
peaxiuil mpu OYeHb HU3KUX TeMIepaTypax?

[Touemy Mpu HU3KUX TEMIIEpaTypax U B KOHICHCUPOBAHHBIX CUCTEMaX BO3MOKHOCTh
NPOTEKaHUS PeaKLUil OnpeesnsieTcs B OCHOBHOM Toibko 3HakoM AH? Cornacyetcs iau
3TO ¢ mpuHLunom beprio?

Bo3M0kHO 11 caMOTIpOU3BOJIBHOE MPOTEKaHHUE MPSIMOM PeaKkIuu, €CIHU MPHU MOJIO0KHU -
TeNbHOM 3HadeHuu AS: a) AH>0, 6) |AH|>|TAS|?

CrannmaptHas teriora oopazoBanust NH; u PH3 paBna coorBercrBenno —46,2 u +5,0
kJ>x/mMonb. Kakoii cieayer caenarb BBIBOJ U3 ATUX JTaHHBIX 00 OTHOCUTEIBHOMN YCTONYH-
Boctu Mouiekys1 NH3 u PH3?



23.

24.

Tema:

9.

10.

[Tpu cxxuranum rpadurta odpaszoBaics okcun yraeposaa (IV) maccoit 8,86 r. Beraucnaure
teroty obpazoBanus CO; u3 anemenToB. TemnoBoit s ekt peakuun AH=-79,2 xJ]x.
CrannaprHas Teruiora oopaszoBanust MgO (k) u CO; () cooTBeTcTBeHHO paBHa — 601,8
u —393,5 xJIx/monb. Terora paznoxxenuss MgCO3; na MgO u CO,; AH=+100,7
k/[x/Monb. Vicrionb3yst 9TH JaHHbBIE, HalauTe TeroTy obpaszoBanus MgCO; u3
JJIEMEHTOB.

«KHHeTHKA U MeXaHHU3M XUMHYECKHX peakum‘i»

Peaknus unet o ypaBaenuto 4NH;z +50,=4NO+6H,0. Kak usmenurcs ckopocTs pe-
aKIIMH, €CJIM YBEJIIMYUTD JIaBJieHUE B 2 paza?

Peaknus mexxny BemectBamu A u B Beipakaetcst ypaBHennem 2A+B=2C. HauanpHas
KOHIIEHTpalus BeniecTBa A pasHa 0,3 Moib/1, a BemectBa B — 0,5 monb/i1. Koncranra
CKOPOCTH peakiuy pasra 0,8 1°/Monb’MuH ", PaccunTaiiTe HaYaIbHYIO CKOPOCTH MPSIMO
PEaKIMH U CKOPOCTH 110 HCTEUEHUH HEKOTOPOTO BPEMEHH, KOT/1a KOHIICHTPAIUS
BelecTBa A ymenbiuaercs Ha 0,1 Mouib.

Paznoxenne N,O Ha MOBEpXHOCTH 30J10Ta MPU BRICOKUX TEMIIEpaTypax MPOTEKaeT 10
ypasuennio: 2N,0=2N,+0; KoHcTanTa CKOpOCTH IaHHOM peakiuy pasHa 5-10™
a/monbmuH nipu 1173 K. Hauanenas konuentpanus N,O 3,2 monb/n. Onpeaenure
CKOPOCTh peaklMU MPH 3aIaHHOM TeMIlepaType B Ha4allbHbIIi MOMEHT U B TOT MOMEHT,
koraa pasznoxurcs 25 % N,O.

Peaxmus uner no ypasHeHuto 2NO+0,=2NO,. HauabHble KOHIIEHTPAILUK pearu-
pytomux BerectB ObuTH (MOB/71): C(NO)=0,8; C(O2) =0,6. Kak u3MeHHTCS CKOPOCTh
PEaKIMHU, €CIIM KOHIIEHTPALIUIO KUCIOpoia YBEIUYUTH 10 0,9 MOJIb/J1, a KOHIIEHTPALIUIO
okcuaa azota 10 1,2 Monb/n?

Jlokaxkure, 4TO peaklys B3aUMOAECHCTBYSI MyPaBbHHOTO aJIbJAETUAA U IEPOKCUIA BO-
J0pojia ¢ 00pa3oBaHUEM MYPaBbHUHOM KHCIOTHI U BOJbI SIBJISIETCS peakieil BToporo
NOpsIZIKa, €CIIN Yepe3 2 4 Mocie Hayalla peakius 3asepiuniack Ha 50 %, a uepes 2 u 40
MUH KOHIIEHTpaIusi MypaBbUHON KUCI0THI cTana 0,285 monb/n1. Mcxoanbie
koHnentpanuu HCOH u H,O; onunakos! 1 paBabl 0,50 MOJIB/II.

PaccunTaiiTe KOHCTaHTY CKOPOCTH PEAKLIUN NIEPBOTO NMOPAJIKA, YIUTHIBAS, UYTO 3a 25 MUH
peakius mpoxoauT Ha 25 %, T. €. mpopearupoBaia 4eTBepTas 4acTh BEIIECTB.

KoHCTaHTa CKOPOCTH PEaKIIMHU TIepBOro mopsika pasra 2,5-10™ ¢, Kakoe KonmudaecTBo
ocTaHeTcs HerpopearnposaBmM depe3 10 1 mocie Havana peakuuu? HavaneHas
KOHIEHTpalus paBHa | MOJb/II.

CKOJbKO BPEMEHU HE00X0UMO TSl MPoX ok aeHus Ha 60 % peakiuu BTOPOro mopsaka,
€CJIM TIpU TOH ke Temrepatype 3a 20 muH peakius nporekaeT Ha 30%? HauanpHbie
KOHIICHTPAIIUX MCXOJIHBIX BEIIECTB OJJMHAKOBBI U PABHBI 2 MOJIb/JI.

KoHcTanTa ckopocTu HeKoTopo# peakuuu npu 273 u 298 K paBHa cOOTBETCTBEHHO

1,17 u 6,56 ni/monb-MuH. Haliqute TemnepatypHblid KO3 PUIMEHT CKOPOCTH peaKIuy.



11.

12.

13.

14.

15.

16.

17.

18.

19.
20.
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Bo ck0aBKO pa3 yBeIMUUTCS CKOPOCTh pacTBOpeHus xene3a B 5 %-noit HC1 nipu no-
BBILICHUH TEMIIEpaTyphl Ha 32°, eciy TeMIepaTypHblid KO3QPHUIUEHT CKOPOCTH
pacTBOpeHMsI paBeH 2,87

[Ipu 393 K peaxuus 3akanuuBaercs 3a 18 MuH. Uepes CKOJIBKO BpEMEHHU 3Ta PEaKIUs

3akoHunTcs pu 453 K, ecnu TemreparypHblii K0O3()(GUIUEHT CKOPOCTH pPEaKIiy PaBeH
3?

Omnpenenute TemMrepaTypHblid KO3(pPUIMEHT CKOPOCTH pEeaKLUH, €CIIU PY MTOHWKEHUN
TeMIEpaTypsbl, Ha 45° peakuus 3aMeuIuiIace B 25 pas.

KoncTaHTbl cCKOpOCTH peakiuu nepBoro nopsiaka rnpu 288 u 325 K cooTBETCTBEHHO

2 -1 o o
pasubl 2:10 u 0,38 ¢ . KakoBbsl TeMnepaTypHbIil KO3(G(GHUIIMEHT CKOPOCTH STOU PEaKIuu
M KOHCTaHTa CKOPOCTH 3TOH peakiuu npu temneparype 303 K?

[Tpu HEKOTOPOIi TeMIIepaType KOHCTAaHTA PABHOBECHS TEPMUYECKOM TUCCOIHAIINN
N204=2NO,; K=0,26. PaBnoBecnas kounenTpanus NO; paBrna 0,28 mMob/11. Berauciure
paBHOBECHYIO U TiepBoHavdabHYI0 KoHIIeHTparuu N2O,4. Kakas maccoBast most B %
3TOTO BEUIECTBA MPOIUCCOIMUPOBAIIA K MOMCHTY YCTAaHOBIICHUSI PABHOBECHSI?

[Tpu cunrese pocrena umeer mecto papHoBecue peakiuu Cl,+CO=COClI,. Onpenenure
UCXOJIHBbIC KOHIICHTPAIIMH XJIOpA M OKCHJIA YIIIEPO/1a, €CIM PABHOBECHBIC KOHIICHTPAIMH
pasubl (Mmosis/1): C(Cly) = 2,5; C(CO)=1,8; C(COCI)=3,2.

Xumnueckoe paBHoBecue peakinun COCl,=CO+Cl, ycTaHOBHIOCH TIPH KOHIIEHTPAIUSIX
pearupyromux Bemiects (Monb/n): C(COCI;)=10; C(CO)=2; C(Cl,)=4. B paBHOBecHYIO
CUCTEMY J00aBHJIN XJIOp B KoiruecTBe 4 Moiib/11. OnpeennuTe HOBbIE paBHOBECHBIE
KOHILIEHTPALIMH PEarnpyIOIINX BEIIECTB MOCIIE CMEIIEHHUS PAaBHOBECHSL.

PaBHOBecHEIC KOHICHTpAUX BEIICCTB, YUACTBYIOIIHNX B pCaKIINU

CH3COOH+C;HsOH=CH3COOC;Hs5+H,0 paBubI (Mosb/i1): C(xucnorer) = 0,02;
C(cmupra) = 0,32; C(3dupa) = 0,08; C(Boas1)=0,08. Kakumu cTanu paBHOBECHbBIC
KOHICHTPAUHX MMOCJIC CMCUICHUA PaBHOBECUA BCICACTBUC YBCINYCHN A KOHICHTPALUN
C,HsOH B 4 paza?

«PacTBOpBHI»

Kakwue BelecTBa Ha3pIBatOT 2JEKTPOIUTaMHU? YeM OTINYAIOTCS UX BOJIHBIE PACTBOPHI OT
PacTBOPOB HERIEKTPOJIUTOB?

YTo Ha3bIBAIOT U30TOHUYECKHM K03 durreHTom i? KakoB ero ¢pusmueckuii CMbICI U
METO/IbI SKCIIEPUMEHTAIILHOTO onpeneneHus? OT Kakux (pakTOpOB 3aBUCST 3HAUCHHS 17
Kakumu ycroBusiMu onpeensieTcsi BO3MOXHOCTb 3JIEKTPOIUTUUECKOU TUCCOITUAIUN
BerecTBa? Kakas BennunHa XapakTepu3yeT HOHU3UPYIOIIYIO CIOCOOHOCTh
pactBoputensa? [lokaxute MexaHu3M paciajia YaCTUI PACTBOPEHHOT'O BEILIECTBA Ha
WOHBI.

byner nu oguHakoBOM ANIeKTpUUEcKasi IPOBOJUMOCTb BOAHBIX U CIUPTOBBIX PACTBOPOB
OJIHOTO M TOTO € BEIIECTBA TP OJTHOM M TOM ke KOHIeHTparuu? OObsICHUTE.
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Kakue Benmn4yuHbI SBISIOTCS KOJIMYECTBEHHON XapaKTEPUCTUKON IpoIecca SIeKTPOIH-
TUYeCKOU aucconuanuu? Jlaiire ux onpenenenus. Kakyro U3 HUX ¥ moyeMy Ha3bIBAIOT
MOCTOSIHHOW BEJIMYUHOMN?

Ha xakuie rpynmsl yCIIOBHO JENAT AJIEKTPOJIUTHI IO BETMYMHE CTENIEHU MX JUCCOIHAIUN?
IIpuBenuTe npuMeEpPsI IPEACTABUTENICH dTUX TPYIIIL.

Kak u nmouemy BiIMsET Ha CTENEHb JUCCOLUAIMH CIa00r0 AJIEKTPOINTA BBEACHHUE B €r0
pacTBOp OJHOMMEHHOTO MOHA U pa30aBieHue pacTBopa?

[Touemy KOHCTaHTa JIEKTPOIUTUUYECKOM TUCcCoNMaluu sBIsieTcs Oosee yno0HOi xa-
PaKTEPUCTUKOMN AIIEKTPOJIUTA 110 CPABHEHHUIO CO CTEMEHBIO TUCCOLUALINN?

Kak Bimsier Ha paCTBOPUMOCTH BEIIIECTBA BBEJCHHE B €T'0 HACBIIICHHBINA PACTBOP OJI-
HOMMEHHOI'0 MOHa?

B kakux ciydasx MpoOMCXOIUT PaCTBOPEHUE OCATKOB C 00pa30BaHUEM KOMIUICKCHBIX
COETMHEHUIT?

Bhimager i1 ocagok mpu CIIMBaHUU HACKIICHHBIX pacTBOpoB: SrCl, u CaSQ,; CaCl, u
SrS047?

B kakoii mocneoBaTeabHOCTH AOKHBI BBINIAATh OCAIKH, €CIH K pacTBOpaM, Co-
JepKaluM HOHBI: 1) Ca2+, Baz+, Sr**u 2) CI', I', Br', mocreneHHO mpubOaBisTh: K
nepBoMy pactBop Na,SOg, a ko Bropomy pactBop AgNO3?

Kakas u3 1ByX coseid 0oJbIlie pacTBOprMa U Bo ckoJibko pa3: CaSO4 mmm BaSO,4, BaCO3
W SI’COg, Pb|2 501071 PbClz”

OcraneTtcst 1 npo3padnbiM GuiIbTpat u3-moj ocajaka POCl,, eciu k HeMy 100aBUTH
pacTBOp MOAUAA Kanus?

B nacsIitienHoM pactBope Pbly KoHIIEHTpalys Hoau] HOHOB paBHa 1,3 10" Mo/
Haiinure KOHLIEHTpanuo HOHOB Pb?* B oTOM pacTBope.

B nacsienHom pactsope Mgs(PO4), o6semom 10 11 comepKUTCS COTb MAcCoit 3 T.
Brraucnute ee pacTBOPUMOCTS M HAMIUTE MOJISIPHBIE KOHIIEHTPAIMK KaKJ0T0 HOHA B
3TOM PacTBOPE.

Uewm onpesiensieTcst CTENCHb CMEIIISHUST PABHOBECHST MCCOITUAITIH BOJIBI ITPH PACTBO-
pEHUU B HEH COJH, CTIOCOOHON K TUAPOTU3Y?

Bcerna mu HEUTPaIBHOCTH PACTBOPA COJTM YKa3bIBaeT Ha OTCYTCTBUE THIPOIN3a?
OObsicHuTte.

Jlnst pacTBOpoB Kakux coneid pH nMeer Takoe e 3HadeHue, Kak s Boasl? [Tokaxute
sto Ha npumepe NaCl u CH3COONH,.

Kakwue u3 coneil He moBeprarTcs THAPOIU3Y, U €CIIH MTOABEPTat0TCs, TO MO KaKOMY
tuny: K;SO4, NaySe, BaS, RobNO3, ZnCh, K,SO03, KCIO3, HCOOK, NaC10O,4, KBrO?
s xakoit comu pH pactBopa 0yaer umers 6onbmiee 3HadeHne: NaNO3 i NaNOg,
CH3COOK wmm CH3COONH,, KCIO umu KCIO3?

JlaiiTe cpaBHUTENBHYIO XapaKTEPUCTUKY CYIb(PATOB, CyIb(OUTOB U CYIbPHUIOB I1ie-
JIOYHBIX METAJUIOB MO UX CIIOCOOHOCTH K THAPOIIHU3Y.

Kakwue Be paBHOBECHBIE CHUCTEMBI B PACTBOPAaX KHUCIBIX COJEH OMPENEeNSIIOT sl HUX
3Hauenue pH? Uto sBiseTcss MpUUKHOM IeI09HO0# cpeanl st pactBopoB NaHCO; u
kucioit st pacrtsopoB NaHSO3?

Jnst kKakux cosned TUApOJIn3 MPOXOAUT CTyneHsIMu? YUeM onpeaensieTcss UX Yuciao U Kak
M3MEHSIETCS UHTEHCUBHOCTh THAPOJIU3a OT MEPBOM CTYNMEHU K MOCIECIHEN?

[Touemy manuHOBasi okpacka ¢eHoTarerHa B pacTBOpE aleTaTa HaTpUsi CTAHOBUTCS
0oJiee HHTEHCUBHOM MPU HarpeBaHUM PacTBOPa U CHOBA OJIeTHEET MPHU €ro OXJIKICHUH?
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Tema:

10.

OObsicHUTE TPUYUHY U3MEHEHHUS CTENeHH THAPOIIN3a COJIel MpU HarpeBaHUU HX pac-
TBOPOB, OCHOBBIBAsICh Ha 3aBUCUMOCTH I CCOLIMALIUH BOABI OT TEMIIEPATYPHI.

Uto Ha3BIBalOT KOHCTAHTOM ruiposin3a Ke. 3aBUCUT JIU 3Ta BEJIMYMHA OT: MPUPOJIbI COJIH,
KOHIIEHTPAIIUU pacTBOpa, TemrepaTypsl? Uem onpezaensercs: O0bliee Wk MEHbIIIee
3HaueHue Ke st pa3iuuHbIX coei?

«OKHCIUTETbHO-BOCCTAHOBHUTEIbHBIE PC€AKIHUHU H IJTCKTPOXUMHUIECCKHUE MPOUECCHD>

[Toxaxxute ycIOBHOCTh TEPMUHOB «IIPUHUMAET» U «OTIAET» IEKTPOHBI IPU ONpee-
JeHun GYHKUIUN OKUCIUTEINS U BOCCTaHOBUTENS. [TouemMy Takast yCIIOBHOCTh BO3MOKHA?

Yo Ha3bIBAIOT CONPSHKEHHONW OKHCIUTEIbHO-BOCCTAHOBUTEIBHON MApOH U CKOJIBKO UX
JIOJIKHO y4acTBOBATh B OKHCIUTEIbHO-BOCCTAHOBUTENBHOM peakuuu? Yemy
COOTBETCTBYET KaXkaast U3 HUX?

UTo Ha3bIBAIOT OKUCIUTENHLHO-BOCCTAHOBUTENbHBIMU KOd( dunineHTamu? Kakue MeTo b1
CYILIECTBYIOT JJisl uX ornpeaesieHus? [lokaxuTe CynHOCTh KaXXI0ro U OObSICHUTE, B
KaKUX CIIy4asiX U Mo4YeMy OAMH U3 HUX MPEANOYTHTEIIbHEE IPYroro.

MensroTcs M OCTar0TCSI MOCTOSIHHBEIMU 3apsaa u aTOMHEBIN COCTaB HOHOB, YUaCTBYIOIIIUX
B OKHUCIIUTCIIBHO-BOCCTAHOBUTCJIIBHBIX peaKHI/IﬂX? Bo3MoxkHo nu IMpeBpalICHUC IMPOCTOIro
MOHA B OKCOAQHMOH WJIM 00paTHBIH mporecc?

Ecan KHCJIOTAa, B3dTas B I/136I)ITKG, Y4YaCTBYCT B PCAKIUH KaK OKHUCIWUTCIIb WX BOCCTa-
HOBUTEJb, TO COBMAJIAET JIU JJIsl Hee KO3 PUIIMEHT B MOJIEKYJIIPHOM YpaBHEHUU
PEeaKINH C OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIM? Pa3z0epuTte 9Tu ciiydau Ha mpuUMepax
B3aUMOJICUCTBUS: MEJIU C pa30aBICHHON a30THON KUCIIOTOM, COMSTHOM KUCIIOTHI C
JUXPOMATOM Kajusl.

OO0bsicHUTE TPUYUHY PE3KOT0 PA3IUYUS OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX CBOMCTB
nByx metaiuioB 1 rpymnmsl [IC, Haxongumxcs B 5-M nepuoje.

Hanmmmmnre ypaBHEHUs NMOJIypeakui 1 HOHHO-MOJIEKYJISIPHBIE YPABHEHUS, KOTOPBIMU
MOTYT OBITh BBIPAaXKEHBI ITPOLIECCHI OKUCIIEHHSI U BOCCTAHOBJIEHHS B BOJHBIX PaCTBOPAX,
UIYIIUX 1O CIEAYIOIIMM CXEMaM:

KC10 + KJ + H,SO4—
KBiOz+ HC1 — BiCls+
KC103+ KNO; —»KCI1 + ...
KCIO + KJ + H,0— KC1 +

ITokaxnTe BIusIHHE Cp€abl HAa TPOTECKAHNUE OKUCITUTEIIBHO-BOCCTAHOBUTEIIbHBIX peaKHI/Iﬁ
Ha IpUMEPE NU3MCHCHUA OKHCIUTEILHON €MKOCTH nepMaHTaHat - HOHa.

Kakumu KUCIIOTaMH MOYKHO TIOJTb30BAThCS JIJISL CO3/IaHUS CPEJIbI ITPH MPOBEICHUN
Red-Ox peakmuii? [Touemy ¢ 3TOM IENTBIO TPUMEHSIIOT OOBIYHO Pa30aBICHHYIO CEPHYIO
KHUCIIOTY?

CnocoOCTByeT JI KHCIIas Cpefia: a) OKUCICHUIO KaTHOHOB 10 OKCOAHUOHOB; 0) OKHC-
JIUTEIIbHOMY JEUCTBUIO OKCOAHUOHOB?



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Dnekmpoonvle nOMenyuaIbl U HANPAsIeHUE OKUCTUMETbHO-80CCHAHOGUM ETbHBIX
peaxuuil

Kakue okuCIuTeIbHO-BOCCTAHOBUTEIbHBIC CUCTEMBI Ha3bIBAIOT IeTEPO- K TOMOI'CH-
HBIMI/I? LITO SIBJIACTCA HpI/I‘IHHOfI BO3HHKHOBCHHA CKa4YKa ITIOTCHIIMAJIA B CUCTEMAX
nepBoro tuna? Y 1aeTcs JIM IKCIEPUMEHTAIBHO ONPEACTUTH €r0 a0COMOTHOE 3HAUCHUE,
OTHOCHTEJIbHOE 3HaueHue?

qu JOJIDKHBI OTJIMYAaTbCA IprT oT ,upyra IBC OKUCIINTCIIBHO-BOCCTAHOBUTCIIBbHBIC
CHUCTEMBI JJIA TOI'O, LITO6IJI HUX MOXXHO 6BIHO HCIIOJIB30BaTh HpI/I COCTaBJICHHUU
rajJjbBaHUYECKOTr0 dJIEMEHTA?

Kakyro nH(popMaImio coaepKuT MeKTPOXUMHUECKUH P CTAaHIAPTHBIX SIEKTPOTHBIX
NOTEHLIMAJIOB O cpaBHUTENIbHOMN akTUBHOCTU BD 1 OD metannos? [louemy oH gaet Bo3-
MOXHOCTB olleHuTh DJIC raibBaHU4eCKUX JI€MEHTOB, COCTABICHHBIX U3 JIFOOBIX Map
METaJLIOB?

[Touemy BOJOPOIHBII JEKTPOJI B ITAPE ¢ METHBIM TOTYIJIEMEHTOM SBIISIETCS aHOJIOM, a B
nape ¢ IIMHKOM - KaTo/10M?

N3 getpipex metamwioB Ag, Cu, AU u Sn BeiOepuTe T€ apbl, KOTOPHIE JAIOT Hau-
MeHbIIYI0 U Hanbonbiyto 3/IC cocTaBIEHHOIO U3 HUX ralbBaHUYECKOIO 3JIEMEHTA.

[To xakoit popMyIie MOKHO HANTH SIEKTPOAHBINA MOTSHITHAT METaJIJIa TPU JTFOOBIX
TEMIIepaType U KOHLIEHTPALUH PACTBOPA €ro COJIH, €CIIN JUIsl HETO U3BECTHO 3HAUCHUE
¢°? [Ipu kakux ycroBusix @=¢°?

Kakue n3ameHeHns: KOHLIEHTPaLi pacTBOPOB COJIEH Ha HIIEKTPOAE-OKUCIUTEIE U
AIIEKTPO/Ie-BOCCTAHOBUTEIIE IPUBOAT K YBEIMUEHHIO U YMeHbIIeHnto JJ1C?

IMouemy B KauecTBe OKuCuTeNs uenonbsyeres xpom \VI\ B cocrase nona Cry07%, a He B
2-

cocraBe nona CrO,”, u mouemy oxucienue xpoma M\ 1o xpoma \VI\ nmpoBourcs B 1e-

nouHoM cpene?

Inekmponus. Koppozus memannoe

Kakue 371eKTpoXMMHUECKHE IPOLECCH IPOTEKAIOT Ha 3JIEKTPOJAaX MPH IEKTPOIHU3E
pacIiuaBoB 3J1eKTpoauToB? IIpuBenure npumepsl.

M3 kakux MpoLecCOB claraercs o0Iasi peakius MEKTPOXUMHUUYECKOTO Pa3I0oKEeHUs
BerecTna’?

YeMm oTimyaeTcs MEKTPOJIN3 BOJHBIX PACTBOPOB AIEKTPOJIUTOB OT AJIEKTPOIN3a UX
pacmiaBoB? Kakue HOHBI M MOJIEKYJIbI, HAXOSAIIMECS B BOAHBIX paCTBOpPaxX COJIEH MOTYT
BOCCTaHaBJIMBAThCS HA KaTOJE U OKUCIAThCA Ha aHoAe? HanuimuTe ypaBHEHUS
COOTBETCTBYIOIUX PEAKLIUH.

HpI/I KaKuX YCJIOBHUAX U U3 KAKUX COHeﬁ, BO3MOJXXHO, MOJYYUTH C MOMOIIBIO 3JICKTPOJIN3a
OIHOBPCMCHHO MICJIOYb U KI/ICHOTY?

Haiite popmynupoBKy 3akoHOB Dapajiess 1 UX MaTeMaTH4YeCKue BeIpakeHus. YTo Ha-
3b1BatoT unciioM Papanea F? Yemy paBHa 3Ta BeM4MHA B KYJIOHaX U aMmmep-yacax?



24. Beerma in Macca BBIJICTMBIICTOCS Ha 3JIEKTPOJIE BEIIECTBA COOTBETCTBYET KOJINYECTBY
IPOIIEALIEro Yepe3 dIEKTPOIIUT dJIeKTprudecTBa? SIBIseTCs M 3TO HApYIICHHEM 3aKOHOB
®apanes? Uto Ha3bIBAIOT BHIXOIOM 1O TOKY \BT\?

25. Ipu anexrponuse pactBopoB AgGNO3, CuSQOy, BiCls, Haxoasimxcs B ociie10BaTeIbHO
COCIMHEHHBIX IEKTPOIN3EPaX, BRIISIHIOCH 5,41 cepebpa. Halimute maccy
BBIACJIUBIINXCS HpI/I 3TOM M€ U BI/ICMYTa.

26. OgMHAKOBO JIM OTHOILIEHHE K KOPPO3HH TEXHUYECKOTO U XUMHUYECKH YUCTOTO MeTasia’?
UeM BBI3BIBACTCSI KOPPO3HSI OOBIYHOM CTANTU?

27. CoBriaiaeT JId CpaBHHUTEIbHAS OLIEHKA CIIOCOOHOCTH K KOPPO3HUH JKejle3a U aTFOMHHHUS 110
3HAYCHUIO UX CTaHI[apTHI)IX BHGKTPOIIHBIX IIOTCHIIMAJIOB U 110 UX ITOBCACHUIO B KOHTAKTEC
¢ BOJIOM?

28. Kakue CYILIECCTBYIOT CIIOCOOBI 34U ThI MCTAJJIOB OT KOppO?»I/II/I? KpaTKO HU3JI0XKUTC
CYIITHOCTb KaXXKAO0T'0O U3 HUX.

Ilpumepnwtii Komniaekm 3a0aHuil 0,11 KOHMPOJIbHBIX PAOOmM NO
oucyuniune

«Inemenmapnulii Kypc Xumuu»

Tema. «OCHOBHBIE NOHSATHSA U 3aKOHbI XUMHH. OCHOBHBIE KJIACCHI HEOPraHUICCKUX

coeMHEeHu
Bapuant Nel
1. Omnpenenure SKBUBAJICHTHI 3JIEMEHTOB B X okcuaax: Rb,0, MgO, Cr,03, SOs.
2. It HekoToporo Metaia coeauusercs ¢ 8,89t 6poma u ¢ 1,78r cepsl. HaliguTe sxBHBa-

JIEHTHBIE MacCchl OpoMa u Me, 3Hasi, YTO SKBUBAJIEHTHAs Macca cepol 16,0r/Mob.

3. Hanumure ypaBHEeHHS peakinii, COOTBETCTBYIOIIUX CIEAYIOIIEH CXeMeE:
SiO,+C Ca HCI 02 Ca3(P0O4)2
Caz(POy), 1200°C A t°C B C D E
4, Hanummre rpaduyeckue popmynsl coenuHeHUH U naite nx Ha3zBanus: HyOy, SnOy,

H3POy4, Hy5203, (CUOH)2C03, NaH>AsO,.

5. Kakoii 06eM KHCT0po/Ia ciieayeT 100aButh k 1M° Bozayxa (21% Oy), 9robsI coeprka-
HUE B HEM KHUCJIOPOJa MOBBICHUIIOCH 110 25%.

6. Omnpenenure GopMyiTy OJHOTO U3 KPUCTAIIOTUAPATOB Cyab(aTa HATPHs, €CIIM €ro Macca
IpY TIOJTHOM 00€3BOXKMBAHUN yMEHbIIMIACh Ha 47%.



7. Hanwmure hopMysisl CojIei, COOTBETCTBYIOIIMX CIEAYIOIINM JABOMHBIM oKkcHuaam: PbyOs3
u Pb30,4. HazoBure ux.

Bapuant Ne2
1. Omnpenenure SKBUBAIIEHTHBIC MacChl coeauuenuii: Fe;03, KH,PO4, Cr(OH)3, H,SiOs.
2. Omnpenenure Maccy cepbl, 00pa3yIoIIEics MPU B3aUMOACHCTBHH CEPOBOAOPOIA KOJTUYE-

cTBOM BenecTBa skBuBajieHTa 0,0 1Mok ¢ n30p1TkKOM KOHIIeHTpupoBaHHOM HNO3
3. Hanumure ypaBHeHUs peakuid, COOTBETCTBYIOIIMX CIEAYIOIIEH CXEME:
FEz(SO4)3 —p Xy —P FeCl, — P X5 —P FesOy 4—X3—P Fez(SO4)3

4, CoctaBbTe Qopmysbl (AMIHpUYEcKUe rpaguuecKkre) BCeX BOZMOKHBIX coeld 00pazo-
BAaHHBIX THJIPOKCUIOM MAarHus U XpOMOBOM KHCIIOTOM. JlaiiTe HA3BaHMS COJISM.

5. K 50mn cmecu B 2-x okcuaax yriepoaa nodasmin 100mi kucnopoaa u mogoxriu. B
pe3ynbTaTe peakuuu oot 00bem razoB ymensimics Ha 10%. Bce 06beMbl ra30B U3MepsInuch
MIPU OJIMHAKOBBIX ycIoBUAX. Onpenennure 00beMHBIN COCTaB UCXOIHBIN CMECH.

6. [Tpu Tepmudeckom pasnoxeHun okcuaa mapranua (IV), B3storo maccoii 0,435r, Bbize-
JIWJICS KHCIIOPOJT M 00pa3oBaics Apyrou okcu Mapranma maccoit 0,382r. Kakosa ¢popmyiia
3TOrO OKCcuaa?

7. Urto Ha3bIBaIOT KBUBaJIeHTOM BermiecTBa? [Ipu kakoMm yclIoBUY SKBUBAJICHT HJICHTUYEH
caMOM JacTHIIE BelecTBa?

Tema: «Crtpoenne atoma. Ilepuonnyecknii 3aK0H U MEPHOIMYECKAA CHCTEMa XHMH -
yeckux 3jeMeHToB /.. MenneneeBa»

Bapuant Nel
1. UTo Ha3BIBAIOT MPUHIIUIIOM HEOIPEAECICHHOCTU U COOTHOIIEHUEM HEONPEIEIEHHOCTH.
2. s ckonbkux AO cymma N+1=8? EcTb i1 Takue opOUTAIH Y SJIEMEHTOB MIEPHUOTUIECKOM

cucTeMbl? ATOMBI, KAKHX JJIEMEHTOB UMEIOT HauOOJIbIlIee 3HAUCHHE CyMMBI N+|?
-2
3. Harmiure snextponHo-Tpadudeckue Gopmyisr: Cr, Cl+°, Te?, Tb.

4. Hanwumure snekTpoHHbIe GOPMYIIBI e1le HEOTKPBITHIX 37eMeHToB Nel08, Nel13 u yka-
KHUTE, KAKOE MECTO OHM 3alMYT B MIEPUOJINYECKON CUCTEME.

5. CKOpoCTb JBMXKEHUS 3JIEKTPOHA 110 MepBoi OOpoBCcKoit opouTte paBHa 2187 km/c. Eciu
MOTPENIHOCTh B ONPEEIEHUN CKOPOCTH paBHa 1 KM/c, To Kakoil OyJeT Mpu 3TOM HOTPEIIHOCTh B
olpeieNleHnu KoopauHatel? CpaBHUTE €€ CO 3HAYEHUEM paJinyca OpOUTHI.

6. Tloacuure IIPUYIUHY pa3jinius B BEJIMUNHAX HOHHBIX paAWyCOB JJISI H303JICKTPOHHBIX
nonos; 1,33(F); 1,36(0%); 0,98(Na*); 0,74(Mg®"); 0,57(AI*")

7. OOBsicHUTE 0c000 HU3KYIO YCTOWYMBOCTH COCTMHCHHI P-3JIEMEHTOB 6-TIEpHO/Ia B BBIC-
mresi C.O.

Bapuant Ne2



1. [IpuMeHUMO 71 TIOHATHE TPACKTOPUU JBHKEHUS K MUKpouyacTuiiam? Yem 3To onpenens-
€TCsl U KaKO€ MOHSTHE €Tr0 3aMEHSET?

2. YKaKUTe 3HAYCHUE KBAHTOBBIX YHCEJI JIJISl BHEIIHUX 3JICKTPOHOB B aTOMaX 3JICMEHTOB C
nopsiAKOBBIM HOMepoMm 11, 14, 20, 23, 33.

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

4. Ha ocHoBaHuM y4eHUs O CTPOCHUH aTOMa OOBACHUTE, IOYEMY SHEPTeTUUECKUH S-
HOJlyPOBEHb BKJIIOYAET OJIHY OPOUTAJIb, P-TIOAYPOBEHbD - TpH, d-10ypOBEHb - ISTH U T-
MOYPOBEHB - CEMb. Y Ka)XHTE MaX YUCIIO 3JIEKTPOHOB Ha STUX MOJAYPOBHSX.

5. Yemy paBHa AeOpoiiyieBCKas JJTMHA BOJHBI AJIEKTPOHA, IBUXKYIIETOCS CO CKOPOCTBIO: Q)
6-10° m/c; 0) 2187 xm/c?

6. DHeprusi MOHU3ALKUHU TP TIOCIISIOBATEIIHHOM OTPBIBE 3JIEKTPOHA OT aToMoB M(Q cocras-
nset: E1=733, E;=1447 u E3=7718 x/[x/Mob. Uem 00BsCHUTD pe3koe Bo3pacTtanue E3?

7. Kakyto cTpykTypy A0mKeH uMeTh BocbMoi niepuoa? [1oBTopsieT Jin OH MOJIHOCTHIO
cenpMoit nepuo?

Tema: «XumMnueckasi CBA3b»
Bapuant Nel

1. Yem 00BACHUTH HEBO3MOKHOCTh 00pazoBanus 100% MOHHOI CBSI3U U UeMy MIPUMEPHO
paBHa J10JIsI KOBAJICHTHOCTH B HANOOJI€€ MOHHBIX OMHAPHBIX COCAMHEHUSX ?

2. YcTaHOBHUTE TPOCTPAHCTBEHHYIO CTPYKTYPY CIEAYIOIIMX MOJIEKYN U HOHOB, OMIPEIEINB
opOuTanu IeHTpatbHOro aTomMa u ux tun rudpuauzanuu: NF;, NO,', PHs, PO43'.

3. Kaxk 10/KHBI MEHSTBCS 3HAUCHHE MOMEHTOB JIUIoNel Moneky:n B psay: a) CIF-BrF-IF; 0)
NH3-PH3-AsH3?

4. [TonspuzyemocTs Kakoro U3 HOHOB Oonblie: F wmm Br, S% i Te?, CI wn I? OGbsic-
HUTE MPUUHHY.

5. T s NaF=997°C, MgF,=1398°C, AlF;=1040°C, SiF,=-90°C, PF5=-94°C, SFs=-56°C.
OOBsICHUTH HaOMIOTaeMYT0 3aBUCHMOCTB. OOBsICHUTH pe3koe pasnmuune Trut. AlF; u SiF,
CUHMTasl, YTO MOJIAPHOCTH CBA3HM paBHOMEpHO yMeHblaercs oT NaF k SFe.

6. UeM 00BSCHUTH 3HAYMTEIIBHO OoJee Beicokue T u Tk. BOJBI U IJIABUKOBOM KUCIIOTHI
MO0 CPAaBHCHUIO C TCMH, KOTOPBIC JOJIPKHBI COOTBETCTBOBATH UX MOJISIPHBIM Maccam?

7. DNEKTPHUSCKAN MOMEHT JHIOJSA MOJICKysl HyS paBeH

0,31 -10'29KJ1'M, a HZSe-O,08-O'29Kﬂ-M. Omnpenenure, Kak OTHOCATCS JUTHHBI TUTIONEH 00erX

MOJIEKYII.
Bapuant Ne2
1. [Touemy npu HATMYUU OAHOM CBS3H MEX]ly aTOMaMH OHAa MOKET OBITh TOJBKO O-

cBsa3p10? [Ipu Kakux ycimoBusx oOpaszyeTcs T- U 0-CBSI3HU?



2. Ckounbko cBsi3eit y atoma cepbl B Mojiekyiie SO,Cly, y yriepona B mosekyiae COCl,; kak
3TO COTJIACyeTCs C TUIIOM THOpHIn3aum?

3. Kakas mosekyna MmoxkeT cymectBoBath U nmouemy? ClF;, FCls, Brls, 1Brs.

4. Kak u3mensiercs nomisipusyroniee 1eHCTBUE HOHOB S-3JIEMEHTOB BTOPOH rpymmbl oT Mg k
Ba 1 moueMy 3T0 NPUBOAUT K MOBBIIECHUIO TEPMUUIECKON YCTOMYMBOCTH UX KapOOHATOB B TOMN
K€ MOCJIeI0BAaTeIbHOCTH?

5. Tx. HF=293K, HCI=188K, HBr=206K, HI=238K. O6bsicHiTE MPUUNHBI H3MCHEHHUS ITOM
BEJIUNYMHEI.

6. Kakoe coenunenne 6omnee repmuuecku ycroitunbo? PhCO3z mimun CaCOg; PbCly nim
PbBI’4.
7. Paccuunraiite a3 dextuBHbIi paguyc nona Na B kpuctaiuie NaF, eciii KOHCTaHTa peleT-

KM €0 paBHA 2,31-10" u, paauyc noHa F~ paBen 1,33:10"% .

Tema:. «Hauana xumMmn4deckoit TEPMOAUHAMUKM. KuHeTHKA H MeXaHM3M XMMHYECKHUX

peaxuuii»
Bapuant Nel
1. JluxpoMaTt aMMOHUS IIPY HATPEBAHUH PA3JIaracTcs 10 peaklu:

(NH3)2Cr,07(1)=N21(r) + 4H,0(r) +Cr,03(t) AH® X p =-503 kI

CKOIIBKO OHEPTHUU BBIACIINIIOCH IIPU PA3JIOKCHUN HCKOTOpOﬁ nopuuu Juxpomara aMmo-
HUs, €CJIM MacCa TBEPAOIro OCTaTKa Ha 10T MeHBIIIE MacChI HCXOAHOT'O BEIICCTBA.

2. Ontanenus oopazosanus HoOo(T) U3 mpocTsIx BemiecTB paBHa - 136,1 kJ[x/mMonb, 3H-
TabIM TUCCOLMALIMY Ta3000pa3HBIX BOAOPO/A M KUCIOPOAa COOTBETCTBEHHO paBHBI 432, 490
k/[x/Momnb. Beruucnure suepruro cszu O-H B mepokcuie Bogopo/ia, MpuHSB dHEPrHio cBsizu O-
O paBHoit - 138,07 xI>x/MOb.

3. Omnpenenute AH9s 1 AU cuctemsr: 4NH3z(r) + 302(r) = 2N2(r) + 6H20(k)

4. ITpu Temneparype 100°C ckopocTh 0/1HO peakiuu B 2 pa3a 60blIe CKOPOCTH BTOPOH.
TemmneparypHblit K03 PUIIMEHT CKOPOCTH MEPBON PeaKLIUU paBeH - 2, BTopol - 4. [Ipu kakoit
TEMIIepaType CKOPOCTH 00EUX peaKIfii BEIpaBHUBAIOTCS?

5. Kak u3MeHuTCs 1aBieHue B CUCTEME MepBoHadaibHO coaepskamieit HBr u Oy, ecnu k Mo-
MeHTY HacTyruieHus paBHoBecus: 4HBr(r) + Oy(r) = 2H,0(r) + 2Bry(r)  mpopearuposaiio 10%
MCXOJHOTO KOJIMYECTBA KUCIOPOa, a paBHOBeCHbIe KoHleHTpammu [HBIr]=0,6 momns/m;
[02]=0,36 momnb/n?

6. Bo ckombko pa3 CIeaAyeT YBCINYNUTH KOHIICHTPAIUO BEIICCTBA B2 B CUCTEMC!
2A;( 1) + Ba(r) = 2A,B(1)

UToOBI Mpy YMEHBIIIEHUN KOHIICHTpAIMH BeniecTBa A, B 4 pa3a CKOPOCTb MPSMOM peax-
AU HE U3MEHMIIACh?

7. Jns nekotopon peakiun AG°>0. Kakue u3 npuBe€HHBIX YTBEPKACHUN MPABUIIbHBI:



a) K >1; 0) k<1; B) B paBHOBECHOW CMeCH MPeo0IagatoT MPOAYKTHI PEAKIIUU; T') B
PaBHOBECHOM cMeCH MpeodIIaatoT UCXOAHBIC BellecTBa?

Bapuant Ne2

1. [Tpu BoccTanoBnennu 80T okcuaa xene3a(3) amroMuareM BeiieauTcs 426,3 kJx Tera.
[Ipu cropanuu 5,4 r MeTaJIIMUECKOTO amoMuHus BeaeauTcs 167,3 k[ termia. Ha ocHoBanuu
9TUX JaHHBIX, UCIIOJIb3YS 3aKOoH ['ecca, BrIuuciuTe s3HepreTudeckuit g ekt npu odpazoBanuu 1
MOJIb OKcHa xkemne3a(3).

2. AH® 65, MgO(x) 1 CO»(r) coorBeTcTBEHHO paBHa- 601,8 u -393,5 x/lx/Moinb. Temnora
pasnoxxeruss MgCos va MgO u CO, JIH=100,7 x[/mMoib. cronb3ys 3T JaHHBIC, HAWIUTE
terioty oopaszoBanuss MgCO; u3 371eMEeHTOB.

4. Berauciuth TeMnepaTypHbiil KOAGGUIIMEHT CKOPOCTH PEaKIIMH, €CITM KOHCTaHTa CKOPO-
cru ee pu 100°C cocraisier 6-107, a mpu 150°C -7,2-10%,

5. Jl51s Toro uyToOBI yBenuuuTh B 216 1 256 pa3 ckopocTs peakuuu cuHTeda NHs, Bo ckoib-
KO pa3 HaJl0 MOBBICUTH B MIEPBOM CiTydae KoHILeHTpauuo Ha, a Bo BTopom naBnenue? Kak
M3MEHHUTCS CKOPOCTh peaklivy IpU yBeJInyeHUH naBienus 810 paz?

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

Haxonutcs B paBHOBecHH. YKa3aTh: a) Kak U3MeHHUTCs coaepkanue CO B cucteme npu
NOBBILIEHUY t ¥ TpU HEN3MEHHOM naBiieHuu? C yBeITMYEHNEM JABJICHUS IPU HEU3MEH-
Hol Temrnieparype? 0) I3MeHUTCs 1 K p MPH MOBBIIIEHUHU OOIEro TaBICHUS U HEU3-
menHoi 1? [Tpu yBennuenuu t? I1pu BBegeHuu B cuctemy karaiauzaropa? OTBeT 000CHO-
BaTh.

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

YCcTaHOBUTH MPH CAEAYIOUINX KOHIEHTpanusax: (A) = 6Mounb/1, (B) = 2mons/m, (C) =
4monb/n, () = 3monb/n. B paBHOBecHY10 cuctemy 100aBuin 4 Moiib/1 BetiectBa B. Bol-
YHUCIUTh HOBbIE PABHOBECHBIE KOHIIEHTPAIMH BEIIECTB.

Tema: «PacTrBOopbI»
Bapuant Nel

1. PactBop comepxkut 0,1mons CaCl, u 0,1mom6 AICI; B 21 pactBopa. Kakosa momsipHas
koHmentparus nona Cl” B pacrBope?

2. pH 1-10 H pactBopa c1aGoro 0HOKHCIOTHOTO OCHOBAHHS paBeH 9. BEUHCIHATE KOH-
CTaHTY JUCCOIMAIIUN OCHOBAHWS.

3. VYka3arb, He IPOU3BO/S BBIUNCICHUN, B KAKOM U3 PACTBOPOB JBYX COJIEN paBHOW KOH-
neHtpauuu pH 6onbiie i Mensie. OTBET 000CHYITE UCXO0/1 U3 3aKOHOMEPHOCTH U3MEHEHNUS
KHCJIOTHO-OCHOBHBIX CBOMCTB 31eKTposiuToB: KoSe n KoTe; NasPO4 u NagHPO,.

4, Haitaure crenens ruaponausa coyiei v 3Haduenre pH 11 ux pacTBOpOB KOHIEHTPALIMHT

0.1momw/i: NH4Br, KCIO, HCOONa.



5. ITPAQ,Cr,07 , npu 25°C paBHo 2107 . Brimagaer mu ocamox AgoCr,O7 mpu cMenmmBanumu
paBHBIX 00BeMOB 0,051 pactBopoB AGNO3 u K,Cr,07? Crenenp qucconuanuy 3THX
aneKTpouToB paBHa 90%.

6. Boruncnuts a u (H+) B 0,3M pacTtBOpe yKCYCHON KMCIOTHI (K=1,8-10"). Kakwue 3HauCHHs
OPUMYT 3TU BEJIWYHMHBI 1Tociie fobasnenus K 11 pacrBopa kucnotsl 0,2mons CH3COONa?
Koadpunment akrusroctu nonos f(CH3;COO") =0,7.

7. Cpasuutb pactBopumoctb POCl, u Pbly, Be(OH), u Ca(OH),. OtBeT 060CHYITE HCXOIs
U3 NOJISIPU3AIMOHHBIX MTPEICTABICHHH.

Bapuant Ne2

1. PactBop comepxkut 0,1moms - sxBuBanentoB (NH4)3PO4 B 200Mi pactBopa. Kakosa mo-
nspHas KoHnenTparus nonos NH;" B pactope?

2. Brruucnure pH 0,001H pactBopa CEpHOM KUCIOTHI.

3. VYKka3arb, He IPOU3BOAS BBIUUCICHUN, B KAKOM U3 PACTBOPOB JBYX COJIEH paBHOW KOH-
neHTpauuu pH 6omnpine uian menbine. OTBeT 000CHYHTE UCXOS U3 3aKOHOMEPHOCTH U3MEHEHUS
KHCJIOTHO-OCHOBHBIX CBOMCTB 2j1ekTpoautoB: NaHCO3; u Na,ClO3; NaClos 1 NaClO.

4. Kakue BennyuHbI ABJISIOTCS KOJMYECTBEHHOM XapaKTEPUCTUKOM MPOLEcca dIEKTPOIIU -
TUYeCKOU qucconunanuu? Jlaiire ux onpenenenue. Kakyro U3 HuUX v noyemMy Ha3plBarOT
MOCTOSIHHOM BEJTMYMHOM?

5. Hatigure crenens ruaposmsa NalOs u NalO B pactBopax konmnentparuu 0,1 mouns/in. 13
MOJTyYEHHBIX JAHHBIX CAeNaiiTe BBIBOJ O CPABHUTEIBHON CHJIE KHCIOT, 00pa30BaBIINX ATH COJIH.
Kn(HIO3)=1.6-10" ; Kn(HIO)=2.3-10"",

6. Beimagaer nmu BaSO,4 npu 1o0aBieHnu pacTBopa cepHoi KucaoTel o0bemMoM 100mi npu
koHuenTpanun 0,2Moub/11. K pactBopy BaCl, Toro sxe o0bema, eciu MosipHast KOHIICHTPALUsI
HKBUBAJIEHTA 3TOro pacTBopa paBHa 0,2mMoi1b/11.? Byaer nu 1o6aBieHHOE KOJIMYECTBO CEPHON
KHCJIOTBI SKBUBAJIEHTHBIM WM N30BITOUHBIM?

7. Cxombko Moms NH,Cl crenryer mo6asuts k 11 0,1M pactBopa NH;OH(K=1,8-10") st
TOro, 4T00BI KOHIIEHTpauus HoHOB OH™ cTana yucnenHo pasHa Ka? Ycnosao npumem
f(NH;")=1.

Tema: «OKHCINTEIbHO-BOCCTAHOBUTEIbHDbIE PC€AKIIUH U IJICKTPOXHUMHUYECCKHUE NPO-
HeCChb»

Bapuant Nel

1. 3aKOHUYUTH COCTABJICHHE YPaBHEHUS PEaKU U MoA00paTh KodhHUIUEHTH IPOCTEHIINM
cnocobom: SO,+H3AsO4+H,0—H3ASO3+...

2. Hanummure ypaBHEHUs peakyii ¥ o100path K0d(p(UIHEHTEI 3JIEKTPOHHO-HOHHBIM Me-
TOJIOM: MnSO4+(NH4)ZSZOg+HzO—>HMnO4+...; H,0,+CaOCl—

3. CoCTaBHTb B MOJICKYJISIPHOM (opMe ypasHenue peaxiun: [Fe(CN)g]*
+H,0,—[Fe(CN)6]*+O,



4. YeMy paBHa MOJISIpHAsI Macca SKBUBAJICHTA ITEPMaHTaHaTa KaJIUsl KaK OKHCITHTEIS, €CITH
3TO BEIIECTBO B IIPOIECCE PEaKIIMK BOCCTAHABIUBAETCS: a) 10 cyhbdara mapranna (II) 6) no
JTUOKCHJIa MapraHiia B) 1o Manranara kanus KoMnO,4?

5. Byner nu paboTarh raJbBaHMYECKHH 3JIEMEHT, COCTOSIIEH U3 BOJAOPOAHBIX 3JIEKTPOJIOB,
norpyxenusix B 1 u 0,11 pacrBopsl KOH nipu 25°C, eciu kaxyias crernedb JUCCOIMAIMN
pactBopoB KOH cootBercTBenHO paBHbl 77 1 91%7?

6. TI"anpBaHMYECKUM BJIEMEHT
(-)2Cr/2Cr3+ | H,S04 | (Pb) 3HA/6H" (+)

o0pa3oBaBlIIeiics IPU KOPPO3UH XPOMa, OMASHHOTO CO CBHUHIIOM, J1Ia€T TOK CHUJION OA.
Kakas macca xpoma OKUCIUTCS U CKOJIBKO JTUTPOB BOJIOPOA BBIAETUTCS 32 55¢ paboThI
3TOTO 37eMeHTa’?

7. MenaHblii KyTOHOMETpP COEAMHEH MOCIEA0BATENbHO C JEKTPOIU3EPOM, B KOTOPOM UAET
anexTponu3 BogHoro pactBopa AGNO3 Ha yroibHBIX 3JEKTpoJax (IaiTe MOJHYI0 CXeMY
nporeccos, mpoucxoasamx npu sekrponuze AGNO3). Ha kaTone B KyTOHOMETpE BBIIACIUIIOCH
192r menu, a B anexTpoausepe 450r cepedpa. Onpenenute BbIXO/ 1O TOKY B JIEKTPOJIH3EPE.
Kakoii 00beM 3aiiMeT BBIIETUBIIUNACS KHCIOPOI, ECIIH 9TOT 00beM u3MepuTh 1ipu 10°C u
nasienuu 9730311a?

Bapuant Ne2

1. 3aKOHYHUTH COCTABJICHUE YPABHEHUS PEAKIIUH U TT0100paTh KOAPPUITUEHTHI POCTEUIIIAM
criocooom: HySO4+KI+KCIO;—KCl+1s...

2. Hanummre ypaBHeHus peakiuii u mogoopath KO3()PHUIIMEHTHI 2IEKTPOHHO-HOHHBIM Me-
togoM: HySO4+H,S+KMNn0O4—S+...; HNOs+FeS,—

3. CoctaBuTh B MOJIEKYJISIpHOHM (opme ypaBHeHHe peakiun: NoHa+1,— N+

4, Kakyro mMaccy aimoMuHAS MOKHO OKHCIUTE ¢ momoiisio 0,11 0,250 K,Cr,07 o peakiiuu
A|+KszzO7+H2504—>A12(SO4)3+Cr2(804)3+KQSO4+H20.

5. DJIC ranpBannveckoii menu (-)Ag/AgNO3 0,0058 /a=98% | | Ag/x
1/0=85%/AgNO3(+)=0,085B. OmnpeaennuTte KOHICHTPALIUIO JIEKTPOIUTA IPH MTOJIOKUATEITHHOM
AIIEKTPOJE, ecii KO (PUIIMEHThl aKTUBHOCTH HOHA cepedpa B pactBopax AGNO; pu
OTPULIATENIEHOM U TOJIOXKHUTEIIbHOM 371eKTpojie paBHbl 0,945 u 0,750.

6. [Ipu paboTe raabBaHUYECKOIO JIEMEHTA
(-) 4A1/4A1 | H0, O | (Cr) 120H/6H,0, 30; (+)

00pa3zoBaBIIETOCS TTPH KOPPO3UH ATFOMHHHS, KOTOPBIM HAXOAUTCS B KOHTAKTE C XPOMOM,
3a 1mMuH 20c¢ ero paboThl Ha XpOMOBOM KaTojie BoccTaHoBUII0Ch 0,03471 Kuciaopoaa.

Onpez[eJmTe, HACKOJIbKO YMCHBIIMJIACH ITPU 3TOM MacCCa aJIFOMUHUCBOTIO 3JICKTpOAA U
Y€MYy paBHa CuJia TOKa, IPOTCKUICTO 110 BHEIITHEH IIeTTH TaIbBAHNYECKOTO YJIEMEHTA.



7. Uepes cepeOpsHBIN KyJIOHOMETP MPOMYCKAIH TOK B TeUeHUE 34. AMIIEpMETP MTOKa3bIBAII
cuiry Toka paBHy0 0,9A. Haliti % morpenrHocTy, 1aBaeMblil aMIIepMETPOM, €CITH 32 3TO BpeMs
B KyJIOHOMETpE Ha KaToze Bblienuiaocsk 12,32r cepedpa.

Tema: «CTpoeHue U CBOHCTBA KOMILJIEKCHBIX COEIUHEHUI)
BapuanT Nel

1. HasBats komiuiekcubie coequaenus: Ba[Cu(C,04).], [Co(NH3).(en)(Cly)]ClI,
[PtCI;][AuCly].

2. Harmmcarp ¢popmyiel: a) rerpariogonnaat(lll) naausa”); 6) xmopua OpomareTpaaMmmMu-
HakBaxpoma(lll); B) TpraMMUHXJIOPOIUHUTPOKOOAIIBT.

3. MoskHo 1 ocaauth nonsl Ni>+ u3 pactopa Ko[Ni(CN)4] o6bemom 11 u C=0,1
Moutb/ TP, coneprkartero 0,2 Monb KCN(a=80%), eciu mo6asuts 10™Moib cynabbhuaa
ammonus? [Ipu kakol MT KOHIICHTPAILMH CyJIb(HUIa aMMOHUS HAYHET BBINAaTh 0CaJOK?
(ITIP(NiS)=2-10"%).

4, OrmpeienuTe TAI THOPUIM3ALIMH B CIIEAYIONIMX KOMIUIEKCAX, a TaK K€ M300pasuTe ux
reomerpuueckyto popmyiy: [AuCly] ; [PtCly]" .Uemy paBHBI KX MATHUTHBIE MOMEHTBI?

5. JIist ocakIeHUS XJIOPUA-UOHOB, COCTABIISIONIUX BHEITHIOW c(hepy KOMIUIEKCHOTO CO-
enunenus, u3 100ma 0,02m pactBopa coenunerust CrCls-5H,0 motpe6oBanocs 20Mi

0,2m pactBopa AgNOs;. ITo pe3ymbraTaM 3TOTO OIBITa COCTABHTE KOOPIUHAITHOHHYIO (OPMYITY
COCJTMHEHUS M HA30BHTE €TO.

+
6. C aurangamMu ci1adoro WIM CHILHOTO M0Jsa KoMmIniekesl Co 3" IBIAIOTCS CHUTBLHBIME

OKHUCIIUTEISIMH, 4 KOMIIIEKCEI Co** MIPOSIBIISTIOT BOCCTAHOBUTENbHBIE CBOMCTBA? Kak 310
oowsacuser TKIT?

Bapuant Ne2
1. Hassatp xomrutekcHbie coeauuerus: Na[Zn(OH)4], [Ni(H20)6](NO3)2, [CO(ENn)3(NO3)3].

2. Hanwucate Gpopmyinsl: a) ammunnentanuanogpeppat(Il) natpus; 6) nuruapokcorerpa-
xyioporaruHat (IV) ammonus.

3. K 0,2m NiSO,4 no6aBunu paBHbIi 00beM 2M NH3, BEIUHCIHTE [Ni]2+, €CJIM CUUTATH YTO B
pacTBOpe 06pasyercs kommrekcbiit noH [Ni(NHz)s]*+.

4- . 4-
4. B xommutekcax [CO(NO2)g]™ u [Ni(CNS)g]™ muranas 0071a1a10T CUIIEHBIM MTOJIEM.
CocTaBbTe SHEPTETHIECKYIO cXeMy oOpa3oBaHus cBs3elt (Meton BC) B 3THX KOMIUIEKCaxX
YKa)XUTE€ MarHUTHBIE CBOWCTBA KOMIUIEKCOB.

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

6. Kaxkas snextponHas KoHGUTypanus, d® umm d7, nmaer Oonblree 3HaueHue Ecym s
OKTa3IpUUECKHX BHICOKOCITMHOBBIX U HU3KOCITHHOBBIX KOMILIEKCOB?

1. (marnetut). Kakomy copepxanuio (B %) MarHeTuTa 3TO COOTBETCTBYET?



Kpurepun ouieHKH 0TBETA CTY/AE€HTA MPHU BHINOJHEHUN KOHTPOJIbHOI PadoThI

Ouenka TpedoBanus K 3HAHUSIM
OTIIUYHO MPUBEACHBI TOJHBIE MPABUIBHBIC PEIICHUS, OTBETHl TPAMOTHO
apryMEHTHPOBAHBI
XOPOUIO JIOTYIIEHBl HEe3HAUYUTENbHBIC TIOTPEIIHOCTH MPH OTBETAaX Ha BOIPOCHI,
apryMmeHranus Oblja He TIOJTHOM
yIIOBIICTBOPUTEIBHO | B OoTBeTax Ha HEKOTOPBIE BOMPOCHI JOMYIICHBI IPyObIe OIIMOKH, YaCTh
BBIBOJIOB HE apTyMEHTHPOBAHA HIIM apTyMEHTHPOBAaHA HEMPABHIIBLHO
HeynosneTBoputesnbHo | OtBeThl Ha 50 u OGonee % BOMPOCOB OMIMOOYHBI, OOJIBIIMHCTBO
BBIBOJIOB HE apryMEHTHUPOBAHbI MJIM apTyMEHTHPOBAHbBI HEMIPABUIBHO

Ilpumepnuie sapuanmul mecmogwvix 3a0aHull

Tema: «OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX COEeTMHEHM D)

Bapuant Nel

1.

CDOpMy.]'Ia Kpucrajuioruapara Cy.]'IL(I)aTa HaTpus, MacCa KOTOPOTO IMpU 00€3BOKMBAHHH

YMCHBIINJIACH HA

47%

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

KapOoHnar kanus pearupyeT B pacTBOpe C BellecTBaMu Habopa

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

3) BaC1,, HNO3,
OnHOBpEMEHHO H
1)Na,SO4 u HC1
3) NaC1 u H,SO4

OZIHOBpPEMEHHO B

Rb,SOs  4) KHSO,, NaOH, SO;

€ MOT'YT HAXOAUTCA B paCTBOPC BCIICCTBA Ha60pa
2) NaOH 1 H,SO,
4) NaOH n K,SO4

pacTBOpe MOTYT HaXOAUTCS UOHBI

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

Y CTaHOBUTH COOTBETCTBHE MCKAY BCUICCTBOM U CBOMCTBaAMH

1: a3oTHag kuciaoTa A: B3aHMOl[€I>'ICTBI/Ie C COJIIMU MEH C O6pa30BaHI/ICM ocajJgka

2: runpokeun HaTpus b: B3aumoneiicTBue ¢ cossiMu 6apus ¢ 00pa3oBaHHEM OCaIKa

3: confHas kucnora B: B3auMopelcTBHE ¢ CEpOil IpU HArpeBaHUU

4: cynbdat amoMUHUS I': B3auMoelicTBHE C IMHKOM C 00pa30BaHUEM BOJOPOIa




1)
2)
3)
4)

8.

KosmdyecTBo BO3MOKHBIX colieii oOpa3zoBanubix H3S04 u Al(OH)
1)4 2)1 3) 2 4) 3 5)5

Bapuant Ne 2

I'mapua onHOBaJIGHTHOTO MeTailia coaepxuT 12,5% Boaopoaa nmo macce.
1) cepebpo  2) Harpwuii 3) nuTuit 4)30110TO

Jlnokcun yriepojaa MOKET pearupoBaTh ¢ BelecTBaMu Habopa

1) CaO, (NH,4)>C03; pactBop, HNO3; 2) Na,CO3 pactBop, Mg, C (kokc)
3) KOH, H,SOq, pacTBoOp BaC|2 4) CuS04, NH3, NaOH
OnHOBpEMEHHO HE MOTYT HaXOAMUTCS B paCTBOpE BEIIECTBA Habopa

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

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

Kucnyro conb MOKHO IOJTYYUTh B BOJHOM cpejie Py B3aUMOICHCTBUI
1) LiOH u HBr 2)CsOH u P,0s5

3) Mg(0OH), u HCOOH 4) AIOH)3 u N,O3

OnHOBpPEMEHHO B paCTBOPE MOTYT HAXOJUTCS MOHBI

1) Ba’*, Na*, F, CO%

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

Y CcTaHOBUTH COOTBETCTBHE MCKAY BCIICCTBOM U CII0COOOM ero pacno3HaHusA:

l: yrnekuciabsiii Ta3  A: BO3rOpaHH€ TIICIOIIEN JTyYHHbI

aMMHaK b: Bo3ropanue ¢ XapakTepHbIM 3ByKOM

KHCIIOPOJL B: nmomyTHeHNE U3BECTKOBOM BOJIBI

BOJIOPOJ I': n3MeHeHne OKpacKu BIIAXKHON MHIMKATOPHOM OyMakKH

Y CcTaHOBUTH COOTBETCTBHE MCKAY BCIICCTBOM U CBOMCTBAMH.

1) a3orHas KuciOTa A: B3aMMOJIEHICTBHE C COMSIMH MeIU ¢ 00pa30BaHUEM
ocaska

2) TUAPOKCHJ HaTpus b: B3amMoJeicTBHE C COsIMH Oapus ¢ 00pa3oBaHHEM
ocajka

3) consHas KMcIOTa  B: B3amMoneicTBHUE ¢ cepoil pu HarpeBaHUU

4) cynboat amromMuHus [: B3auMOJIeiiCTBUE ¢ IMHKOM C 00pa3oBaHUEM BOJIOPOA

B pesynbrare cienyromux npeBpaiieHuii

Si02+C Ca HCl 02 Ca3(P04)2
Ca3(PO4)2 Xj_ X2 X3 X4

Xs
o0OpasyeTcst KOHCUHBIN MPOAYKT Xs

1) Ca(HPO4), 2) CaHPO, 3) CaHPO,*2H,0 4) Ca,P,07



Tema: «Crtpoenue aroma. Ilepuoamuyeckuidi 3aKOH M TEePUOAMYECKAs] CHCTeMA

xumMudeckux 3jeMmenToB JI.A. MenjaeieeBa»

Bapuant Ne 1

1. M3037eKTpOHHBIC ATOMBI U HOHBI
1) Fe®*, Co** 2) Co, Ni** 3) Fe**, Fe**  4) Co*", Mn
2. DIeKTpoHHas eMKOCTh f -moaypoBHs
1)14 2)6 3)18 4)10
3. DHeprus cpoJICTBa K JIEKTPOHY B IIEpUOJIe
1) He u3meHsieTcss  2) yMEHbIIAETCs
3) yBenuuuBaetcs  4) OCTAIOTCsS MOCTOSHHOM
4. Pa3zpenieHHbI HAOOp KBAHTOBBIX YMCEN FIEKTPOHA
Hn=3,1=0m=12)n=2,1=1,m=0
3In=3,1=2,m=-1 4H)n=3,1=2,m=3
5. Haumenbmmii pagnyc uMeeT HOH
1) Cs 2) Ba** 3) Te*4) I
6. Mogpens aTroma, co3nanHas O.Pesepdopnom HazbIBaeTcs
7. Ywucno ypoBHEH y aToMa OIpeenseTcs KBaHTOBBIM YHCIIOM
8. DHeprus OTpbIBa AIEKTPOHA OT aTOMa HA3bIBACTCS SHEPTUEH
9. Ecuu 25eKTpoH JenaeT BIOOp Mexay 4d 1 5 S aTOMHOI OpOHUTAITbIO, TO ATOM COACPKUT
-2JIEKTPOHOB
10. YcTaHOBHUTH COOTBETCTBUE MEXK/TY FNEKTPOHHBIMU KOH(PUTYpALUAMU U XUMUYECKUMU
qacTUIIAMU
1: 1s%25%2p°®3s%3p*  A: Na'
2: 1s%25°2p®3s%3p°  B: N
3: 1s%25°2p° B: §%°
4: 1s%2s%2p° I: Al
11. Pacnionoxuth B MpaBUIIbHON MOCIIEIOBATEIBHOCTH 3aIIOJTHEHUS YHEPTETHUECKUX
MIOAYPOBHEHN B aTOMax
A:5s b:4d B:3d I':5p Hd:6s E:4p
Bapuant Ne 2
1. M3031€KTpOHHBIE ATOMBI U HOHBI



1) Fe**, Co®* 2) Co, Ni**  3) Fe**, Fe** 4) Co*", Mn
2. Ha6op xBanToBbIX umcen N =3, | = 1, s =+1/2 umeer
1)Si 2)Al 3)ClI 4)S 5)P
3. OnnHaKOBOE KOJMUYECTBO IEKTPOHOB Y HOHOB
1) Ba?*, Mg?*, Cd®**  2) Ba’+, I, Te*  3)Hg®, I,Sn  4) I, Cd**, Sn**
4. DJeKTpOHHAs eMKOCTb { -TIOypOBHS
1)6 2)14 3)10 4)18
5. DHeprus MOHU3ALUH B TPYIIIE
1) He u3MeHsieTcsl  2) YBEIMYUBACTCSI
3) yMeHbIaeTcst 4) ocTaroTCs MOCTOSTHHOM
6. ArtomHbIe opOuTaTH Aal0T cyMMy N+ 1 =9
1) 6f, 7d, 8p 2) 5f, 7p, 8s 3) 4f, 5d, 6p 4) 4d, 5p, 6S

7. Yucio HecapeHHBIX AIEKTPOHOB B aTOME XpOMa B HEBO30YKIIEHHOM COCTOSIHUU

8. Dmueprus nonusanuu atoma Ca (3B): I; =6,113; I, = 11,871; I3 =51, 21. Tperbs sHEprUs
WOHM3AIMH PE3KO BO3pacTaeT U3-3a OTPhIBA JJIEKTPOHA

9. 9.Yucno opburaneii y aToMa onpeaensieTcs KBAaHTOBBIM YHCIIOM

10. YcTaHOBHTH COOTBETCTBHE MEXKIY ANEKTPOHHBIMU KOH(PUTYPALIUAMU H XUMAYECKIMU
YaCTULIAMH

1) 15°25%2p°3s23p®4s3d®  A: F
2) 15°25%2p°3s?3p®4s'3d®  B: C
3) 1s%2s%2p° B: Fe™
4) 15°2s%2p* I:Cr
Tema:. «XuMHYECKaNA CBS3b)

Bapuant Ne 1

1. B psay BompopoaHsix coeauHenuii anemenToB VI A rpynmer: H,O — H,S- HoSe
MOJISIPHOCTH CBsizu D — H:

1) yBenmuuuBaeTcs
2) He U3MCHSETCS
3) ymeHbIaercs
4) cHaYajga yMEHBIIAETCS, TOTOM YBEIHYHNBACTCS

2. Tonbko KOBaJIEHTHAS CBSI3b UMEET MECTO B COSTMHEHUU C POPMYITO

1) Ba(OH), 2)NHsNO; 3)H,SOs  4) Li,CO;3



3. Atom yriepoza B BO30Y>KJICHHOM COCTOSTHHM 00pa3yeT:

1) yeThIpe KOBAJICHTHBIC CBSI3H, 3a CYET YEThIPEX HECHIAPCHHBIX IEKTPOHOB

2) TpH CBsI3H, 3a CUET JBYX HECMAPEHHBIX JJICKTPOHOB U HEMOCICHHOMN 3JIEeKTPOHHOM
apsl

3) HU OJHOM, aTOM yIJIepoja B HEBO30Y)KICHHOM COCTOSIHUMA XUMUYECKUX CBS3CH HE
obpazyer

4) nBe CBsI3M, 33 CUET JIBYX HECIIAPCHHBIX 3JICKTPOHOB

4. BemiecTBo, KOTOPOE HE MOTYT 0OPa30BHIBATH BOJOPOAHYIO CBS3b
1) H,0O 2) HF 3)HN; 4) HI

5. Sp° rHOPHAM3AIIIS PEAH3YETCS TOTHOCTBIO
1) SO, 2) CHq4 3) SO; 4) C10

6. YCTaHOBHUTH COOTBETCTBUE MEXIY (PU3HMUECKUMH CBOMCTBAMH U THITAMHU
KPUCTAJUIMYECKUX PELIETOK:

1: KOBKOCTB

2: HU3Kas TemIeparypa KUICHHs

3: BbICOKas TBEPJOCTh

4: syieKTpuYecKasl IpOBOJIMMOCTh PacTBOpa
A: atomHas

b: MeTamnnueckas

B: nonnas

I': MmonexymnspHas

7. YCTaHOBUTH COOTBETCTBHE MCKOY FH6pHI[H3aHHeﬁ n MOJ'IGKy.TIOfI WJIH 4YaCTUICH

1) sp A: BeCl,
2) sp® B: CO5*
3) sp® B: NF;
4) spd I: PFs
JIZ PF6
E: XeFg
Bapuant Ne 2

1. BemiecTBO ¢ MOHHOI CBSI3bI0 UMEET HOpMyITy

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

2. AToMHas KpUCTaJUTMUecKas pelleTka XxapakTepHa JUis
1) amroMuHMS ¥ KapOHIa KPEMHHUS

2) cepbl U Hoxa

3) okcuza KpeMHUS U XJI0pH1a Kaaus

4) anmaza u 6opa



3. Sp® rHOPHAM3ALIHS PEANIH3YETCS TIOTHOCTBIO

1)SO, 2)SO; 3)CHs 4)CIO

5) CIO;

4. YcTaHOBHTH COOTBETCTBHUE MCXKAY BCIICCTBAMHU U BUJAAMU XHMHYECKOM CBSI3HU B HUX 1

BOJIb(paM

anmas

amMHaK
HIOBapeHHas COJIb

A KOBaJICHTHasl MOJISIpHAs aMas

b: xoBanieHTHas HEMOJIApHAs aMMHAK
B: merannudeckas

I': monnas

5. YCTaHOBUTH COOTBETCTBHE MCXKAY BCIICCTBAMU U TUIIAMHU KPHUCTATINIMYECKHUX PEIICTOK

YIJIEKUCIIBIN Ta3
KapOopyHJ
HUKEJb

aneraT HaTpus

A: nonnas

b: MmonexynspHas
B: merannuueckas
I': atomuas

6. YcTaHOBHUTH COOTBETCTBUE MEXY THOpUIN3AIUEH U MOJIEKYIION

PR oddR
wn
S
w
a
N

Tembl: «Hauana xumnueckoii TepMoauHaMuki. KuHeTnka u MexaHu3sM XUMHYECKOM

Bapuant Ne 1

1. Bo ckoibKO pa3 yBenuuuTcs ckopocthb peakiu Ha(r) + I2(r) = 2HI(r) npu yBennyenuu

OFZ B: SF6
BF; I': SF,;:
XeFs 1. BeCl,

peakuum»

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

[Tpu Tremneparype 90°C peakuus nporekaer 1 muH. [Ipu kakoif Temneparype peaxius
3aKOHYMTCS 3a 14 21MuH, eciiu TeMnepaTypHbIi ko puureHT pasex 3

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

Xumuueckoe paBHoBecue peaknuu Zn(t) + 16HI(d = 8l(r) + 8H,S(d - Q cmecTutcs
BIIPABO MPH MOHKECHUN

1) xonnenTparuu H,S
2) xonneHTpauuu HlI
3) naBneHus

4) TemnepaTypsl



4. Xumuueckoe paBHoBecue peakiuu Zr(t) + 2C1,(r) = ZrCly(r) + Q cmermiaercs BrpaBo
npu

1) OBBIIICHUH TaBJICHHS

2) noBbimeHuH KoHIeHTpauu ZrCly
3) IOMOTHUTEILHOM BBEJICHUU ZI

4) NOBBILLIEHUH TEMIIEPATYPbI

5. B romorennoii cucteme 3A(r) + B(r) = 2C(1) + D(r) paBHOBECHBIC KOHIICHTPAILIUU
BeriecTB (MoJib/n) coctaBwin: A - 0,03; B - 0,02; C - 0,004. NcxoaHast KOHIICHTpAITUs
BemecTBa A (MOJIb/11) paBHa

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

6. 132 mons CO u 2 monb Cl; o6pazoBanioch npu HeEKOTOpoit Temmneparype 0,45 Moib
COC1;. Koncranra paBaoBecus peakuun CO + Cl, = COC1,(r)

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

7. Cranpapthas teriora oopazoanust MgO (k) u CO; (1) cooTBeTcTBeHHO paBHa -601,8 u
- 393,5 x/Ix/momnsb. Temnora paznoxenus MgCO3z na MgO u CO, AH = 100,7 x1>x/MOb.
Tennora oopazoBanuss MgCO3

1) -1096 xJIx/monb. 2) -1006 k]Ix/MOb.
3) -996 xJxx/monb.  4) -876 k]Ix/MOb.

8. TCHJ’IOT&, KOTOpas morjiomacTCsa WU BeIACTIACTCA IPH Pa3JI0OKCHUN XUMHUYCCKOI'0O
COCOAUMHCHUSA KOJINYCCTBOM 1 momb Ha IMPOCTHIC BEIICCTBA HA3BIBACTCA

9. Ecnu ckopocTh NPSIMOH peakiiui paBHa CKOPOCTH OOpaTHOW peakIuy, TO HACTyIaeT
XUMHYECKOE

10. 3aBUCUMOCTH CKOPOCTH PEAKIIUU OT TEMIIEPATYPHI OMIPEIEISICTCS TPABUIIOM

Bapuant Ne 2

1. Bo ckonbko pa3 yBenuuutcsi ckopocTh peakiu CaO(7) + CO,(r) = CaCOs(t) npu
YBEJIMYECHUH JABJICHUS B 3 pa3a

1) B9 pa3
2) B8pa3
3) B6pa3
4) B3 pa3

5) He U3MEHUTCS

2. Bo CKoibKO pa3 yBeIMUUTCS CKOPOCTh peakiuu mpu HarpeBanuu ot 75°C o 115°C,
€CJIM TeMIepaTypHbIA KodppuimeHT pareH 2

1) B2pa3
2) B4 pa3



3) B8 pa3
4) He U3MEHHUTCS

5) B 16 pa3
3. Tlpu MOBBIMICHUH JAaBJICHHS XUMUYIECKOE PABHOBECUE CMEIIIACTCS BITPABO
1) 2NO(r) + O,(r) = 2NOy(r) 2) C(1) + CO,(1) = 2CO(1)
3) 2NF(r) + 3H2(r)= 6HF(r) + Na(1) 4) CHy(r) + 4S(r) = CSy(r) + 2H,S (1)

4. Xumuueckoe paBHoBecHe peakiuu 4FeS;(1) + 110,(r) = 8S0,(;) + 2Fe05(1) +Q
CMECTHTCS BIIPAaBO MIPH

1) MOBBIIIICHUH J1aBJICHUS
2) noBbIcHUH KOHIIeHTparuu SO,

3) nononHuTEIbHOM BBeacHHN Fe,03
4) MONOJIHMTEIILHOM BBeicHHH FeS;

5. B romorennoii cucreme Hy(r) + Io(r) = 2HI(;) paBHOBECHBIE KOHIIEHTPAIIUH BEIIECTB
(momw/m) coctaBuiu: HI - 0,02; 1, - 0,05; H, - 0,03. McxoaHas KOHIIEHTpaIys BOAOPO1a
(MoIB/T) paBHa

1)0,04 2)001 3)0,02 4)003 5)0,05

6. B romorennoii cucteme 4HC1(r) + Oy(r) = 2H,0( 1) + 2C1, paBHOBeCHBIE
KOHIIEHTpaluu BemiecTs (Monw/n) cocrasunu: HC1 - 0,85; O, - 0,44; C1, - 0,3.
WcxomHast KOHIIEHTpAIHs KHCI0poaa (MOJIb/1) paBHa

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

7. Tlpu cxxuranuu rpadura odpazoBaics okcuf yriepoaa (1V) maccoit 8,86 r. Ternooit
apdext peakiuu AH = -79,2 xJIx. Terora oOpazoBanust CO-

1) -393,3 xJIx/M0ib

2) -358,4 xJIx/MoIb

3) -335,5 k/Ix/Moutb

4) -326,4 xJIx/Mob
8. Termutora, KOTOpas MOTJIOMIACTCS WM BBIICISCTCS MPH 00pa30BaHUH XMMHUYECKOTO
COEIMHECHHUS KOJTMYECTBOM BelecTBa | MOJIb U3 MPOCTHIX BEIIECTB MPH 3aJaHHBIX
YCIIOBHUSIX Ha3bIBACTCSI

9. CMCH.[CHI/IC XUMHUYCCKOI'0 paBHOBECHUSA ONIPCACIIACTCA MPUHITUIIOM

10. MunumanbpHast U30bITOYHAS SHEPTHS, KOTOPOU JTOJDKHBI 00J1a1aTh MOJIEKYJIbI, YTOOBI
pCaKknus MCXKI1y HUMU CTaJia BO3MOXHOH Ha3bIBACTCS

Tema: «PacTBopbI»

Bapuant Ne 1



1. Cwmemanst 100 r 20%-H0r0 pactBopa u 50 r 32%-HOro pacTBOpa HEKOTOPOTO BELIECTBA.
KonneHTpanus nojry4eHHOro pactBopa

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

2. Jlnst nony4denust 9%-HOro pactBopa COJSIHOM KUCIOThI Hato pacTBoputh 67,2 1 HCI B
BOJIE MacCou

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

3. YpaBHeHU10 3Ag+ + PO43' = AQ3PO,4 cooTBETCTBYET B3aUMOICHCTBUE
1) AgNO; ¢ Na;PO4 2) Ag,0 ¢ H3PO,
3) AgNO; ¢ H3PO4  4) AgClI ¢ NazPO,

4. KucioTHOCTh pacTBOPOB COJIEH C OJMHAKOBOM MOJIIPHOM KOHIIEHTpaluen
YBEJIMYUBACTCS B PALY

HUTPAT KaJIusl, CUIMKAT KaJIHs
OpoMU/T KaJIbIIHsI, OPOMHMT aTFOMUHUS
XJIOPH]T KaJusi, PTOPHT KaTus
XJIOPH/T JIATHUS, XJTIOPUT KAITHsI

5. Xnopun 6apust Mmaccoit 41,6 r pacTBOPUIIM B BOjie. B mosyueHHOM pacTBOpe COEpKUTCS
0,35 mMounb xsnopui-uoHoB. CTeNeHb JUCCOLMAUU XJIopuaa oapus

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

6. Eciu KOHIIEHTpALMs PacTBOPa TMAPOKCHIa aMMonns pasra 0,1M u K, = 1,76*107, o
€ro CTETeHb NOHHU3AIUH (Olyo) COCTABUT

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

7. Ecnm KoHIEHTpanus noHoB Bogoponaa [H'] u anerar-nonos [CH3COO] B 0,1M
pacTBope ykcycHo# kucioTsl paBHa 0,00132 mMoib/11, TO €e KOHCTaHTa HOHU3AINH

1) 1,74*10° 2)1,76*10* 3)1,78*10* 4)1,74*10™
8. Konnenrpauuio HoHOB Bojioposia B pactBope nipu pH = 4,32 paBHa
1) 4,78*10™ 2) 4,76*10° 3)4,74*10° 4) 4,74*10°

9. AkTuBHas KOHIEHTpalnus aHuoHOB aon- B 0,01M pactBopa runpokcuna kanus KOH,
YUNTBIBasi HOHHYIO CHJIy pacTBOpa paBHa

1)9*10°  2)8*10° 3) 7*10° 4) 6*10°

10. KoncranTa runponusa, crenensb ruaponusa u pH 0,1M pactsopa comu HCOONH;,4
(Kn(xuc)= 1,8%10™, Kn(ocn) = 1,76%¥107)



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

Bapuant Ne 2

1. K 100 mn 96%-noi1 cepHoii kucnotsl (p = 1,84r/mun) npudaBuiau 400Mi1 BOJbI, TOTYUUIICS
pacTBOp IIOTHOCTHIO 1,225 r/Mi1. MossipHast KOHIIEHTpAIUs pacTBOpa

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

2. U3 400 r 20%-HOTO pacTBOpa MPH OXJIKICHUHU BHIACTIIOCH S0 T paCTBOPEHHOTO
BerecTBa. MaccoBasi 107151 BELIIECTBA B OCTABILIEMCSl paCTBOPE

1) 8,6 % 2)6,3% )74% 4)95%

3. Vpasuenuto Fe** + 30H = Fe(OH)3 cooTBeTcTBYET B3aNMOICHCTBHE
1) FeC13; ¢ KOH 2) Fex(SO4)3 ¢ Ba(OH),
3) FeSO, c NaOH  4) Fe(OH)3; c HC1

4. lllemo4HOCTH PACTBOPOB COJIEH C OAMHAKOBOW MOJISIPHOM KOHIIEHTpaIuen
YBEJIIMYUBACTCS B PALY

1) xapOoHAT HATPHS, HOAU] HATPHS

2) cynb(UT Kanus, Cynbpu HaTpUs
3)HUTPUT HATPUSI, HUTPAT HATPHUS
4) XnOpuI TUTHUSA, XJIOPUJ AaMMOHUS

5. KonmuectBo orpunatensHbix HOHOB B 120 r 10% pacTBOpa aMMOHUS, €CIIH CTETIEHb
JUCCOIMAITNU cou paBHA 90%

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

6. Ecnu xonunentpanus azotuctor kuciaotrsl HNO; pasna 0,12M u K, = 6,9*10'4, TO
CTEIEeHb €€ HOHU3AIUU COCTABUT

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

7. Eciu KoHIEHTpalus pacTBopa ruapokcuaa ammonus pasaa 0,1M u K = 1,76*10°, to
€ro CTENeHb NOHU3AIMH (;05) COCTABUT

1) 1,3*10%
2) 1,5%10%
3) 1,3*10°



4) 1,5*10°

8. Konnenrpamus nonos Bogopona [H'] 6%-Horo pacTBopa XJI0pOBOAOPOIHOH KHCIOTHI
(p = 1,028 r/mi) cocraBisieT

1) 1,69

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

9. AxtuBHOCTH XJ0pua-uoHOB B 0,1 M pactBope xiopuna Hatpust NaC1 paBna
1) 7,58*107
2) 7,62*107
3) 7,68*10
4) 7,54*10

10. Crenens ruaponu3za u pH conu 6pomuna ammonus NH4Bu pH 0,011 pactBopa (Ka =
1,76*107)

1) 2,38%102 1 5,62 2) 4,52 *10° u 8,34 3)5,68*1021u 6,32  4)3,54*10"% u 4,35

Tema: «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PEAKIIUM M 3JIEKTPOXUMHUYECKHe MPoLecchh)
Bapuant Ne 1

1. Peaxius TuCIpOIOPIIHOHUPOBAHHSI
HNO, = HNO3; + NO + H,0O
KoMnQO,4 + H,O = KMnO,4 + MnO,4 + KOH
NH;NO; = N,O + H,0
KCIO3 =0, + KCI
2. Peaxius BHYTPUMOJICKYIAPHOTO OKHUCIICHUS-BOCCTAHOBIICHHS
1) AgNO3 = Ag + NO; + O3
2) Ag.0 =0, + Ag
3) K;S03 = K,S0O4 + KjS
4) NO; + H,0 = HNO3 + HNO;
3. Ompenenute cymmy kodhduimentos B ypasuenue peakuuu CaOCl, + H,O + NaBr —

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



VY CcTaHOBUTH COOTBETCTBUE

1: mpoaykTs snekTposu3a paciuiaBa CuCl, A:CuuCl,
2: mpoaykTsl snektponn3a pactsopa Cu(NOs), b: Cuu O,
3: mpoaykThl 3nekTposinsa pactopa Ca(N0s); B: H, u O

I'Cau0O,
I[I H2 u ClI 2

5. B mporiecce anextposnza pactBopa NaCl, npu cuiie Toka 5A 3a 85 MuH Ha aHO/Ie
BBIJICTISICTCSI POJTYKT 00BEMOM 7 (OKPYTJIUTH 10 JACCSTHIX )

6. Jlnsa oxucnenus B kucnoi cpeae 0,05 1 0,2 M NaNO; norpebyercs 0,25 H pacTBOp
KMnQO,4 o6semom 1 (OKpPYIJIUTh JI0 COTBIX)

7. Hcxons us peakuuu S0, + HCIO, + H,0 = HCI + H,SO4 , rae 1 11 pacTBOpa coaepKuTes
10 r HCIO4, nopmansaocts HCIO, paBHa -MOJIB/J (OKPYTIUTH 10
JIECSITHIX )

8. 3HaueHHe 3JIEKTPOAHOTO MOTEHIIHAIA MeIH, morpyskerHoi B 0,0005 1 pacteop Cu(NO03);
PaBHO B (OKpyriuTh 10 THICSYHBIX )

9. Ecii KOHIEHTpALUs HOHOB BOA0poza B pactBope 4,8%107 Moub/i, To moTeHmuan
BOJIOPOJTHOTO 3JIEKTPOa paBeH B (okpyriuTh 10 THICSYHBIX )

10. Ecnu B 0,51 pactBopa conepxurcs 0,0699 r FeCl, r, To moTeHnunan xxeae3Horo
AIIEKTPOJIa PaBEeH B (okpyrmuTh 10 THICSYHBIX )

Bapuant Ne 2

1. Peakuusi BHyTPHUMOJICKYJISIPHOTO OKHUCICHHUSI-BOCCTAHOBIICHUS
1) KCIO3; =0, + KCI
2) NH;NO3; = N20 + H,0
3) HNO; = HNO3; + NO + H,0
4) KoMnOg4 + H,O = KMnOg4 + MnO4 + KOH

2. Peakmus TUCIIpOITOPIIMOHUPOBAHUS
1) K>S0O; = K5S0O, + K5S 2) NO, + H,O = HNO3; + HNO,

3) AgNO; = Ag+ NO, + O, 4) Ag.0 =0, + Ag

3. Ompenenure cyMMy K03(pPHUIIHEHTOB B ypaBHEHUE pEaKIIUU
K>Cr,07 + H,SO4 + Na,S03 —

1) 17
2) 18
3) 19
4) 20

4. YcTaHOBUTE COOTBETCTBHE

1: KMnO4 + Na,SO3 + H,SO4, — A MnSO4 + Ky,SO4 + NapSO4 + 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

5. B mporecce anextponnza pacmuiasa NaCl, npu cuine Toka 2A 3a 45 MUH. Ha KaTtoje
BBIICIIAETCS IIPOLYKT MacCOU I (OKpPYIJIUTB 10 COTHIX)

6. B mpomecce anekrposmsa pactBopa Nay;SOy, ipu crite Toka 2A 3a 2 4 Ha aHOJIE
BBIJICTISIETCSI IPOJTYKT 00BEMOM 71 (OKPYTJIUTH J0 COTHIX)

7. Ecim nuxpomMar-uoH BocctaHaBiauBaercs 10 xpoma (111), To monsipHas KoHLIEHTpaIus
SKBHBaJIeHTa auxpomata kanus (o =10%; p = 1,07 r/mi) paBHa
MOJIB/JI. (OKPYTJIUTH J0 COTHIX)

8. [ns B3aumonetictBus ¢ 0,25 mons K,Cr,O7 TpeGyercs 2 H pactBop HBr o6semom
71 (OKpYTJIUTB JIO COTHIX)

9. Eciu KOHIEHTpalus HOHOB BOJI0pojaa B pactBope 3,8* 103 MOJIB/J, TO MOTEHIIHAT
BOJIOPOJHOTO 3JIEKTPOa PaBEH B (oKpyriuTh 10 THICSYHBIX )

10. Ecnu moTeHIMan BoIOpOHOTO JISKTpoa paBeH - 236 MB, To akTHBHOCTh HOHOB
BOJIOPO/Ia B pacTBOPE paBHA MOJIB/JI (3amucaTh B CTAaHAAPTHOM

BHJIC)
Tema: «CTpoeHHe 1 CBOHCTBA KOMILJIEKCHBIX COEUHEHUI
Bapuant Ne 1
1. IlapamarHUTHBIM HU3KOCIIMHOBBIA BHYTPUOPOUTAIIBHBIM
1) [Mn(NOo)e]*
2) [CoBre]*
3) [Fe(CO)4)™
4) [VC1e]"
2. YCTaHOBHUTH COOTBETCTBHE MEX/y Ha3BaHUEM M OPMYJIOH KOMITJICKCHOM COJTH
1: K;[PtC1,4]

2: [PtC15(NH3)3]Br

3: [CoF3(H,0)4]

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

A: terpaxnoporutatunart (1) kanus

b: Opomu TpraMMUHTpUHHUTpOXIOpOoTIaTuHbI (1V)

B: tpuakBaTpudTOopokoOansT

I': rekcanutpokoOansTat (111) rekcaammuakob6ansTa (111 [ muxmoporerpaaMMUHHHUKETS
E: rexcarimanodeppat(Il) xanus

3. YCTaHOBUTH COOTBETCTBHE MEXAY (GOPMYIION COeMHEHHS U KOOPIUHAIIMOHHBIM YHCIIOM

1: [FeFx]®? A: 6



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

4. Ecmu pactBop comepxut 0,05 moms/m Ko[Ag(CN)s] 1 0,05 moms KCN, K, = 1¥10°%, To
KOHIIEHTPAIUsl HOHOB cepedpa B MOJIb/TI

5. Ecnu 1715t KOMIUIEKCHOTO MOHA YHEPTHUs paciieruienus pasHa 167,2 xJ>x/Moib, TO OH
IIOTJIOIIAET CBET C JUIMHOW BOJIHBI B HM

6. Eciu npu aeiicTBUM pacTBOpa CEPHOM KUCIOTHI BECh OapHii U3 pacTBopa
Ba(CN),*Cu(CNS); ocaxxnaercs B Bujie Cyibdara 0apus, TO KOOPIUHAIIMOHHAS
dbopmyna conu

Bapuant Ne 2
1. TlapamarHUTHBIA BHICOKOCIIMHOBBIA BHYTPHUOPOUTAIBHBIH
[VClg]* 2) [Fe(C0)4]*
[NiCI,J*  4) [PA(NHg)e]**

2. YCTaHOBUTH COOTBETCTBHE MCKAY Ha3BAHUCM U CI)OpMy.TIOI\/'I KOMILIEKCHOH conu 1:

Ks[Fe(CN)g] A: rexcanmanodeppat(l11) kanus
2: [Ni(NH3),4]Cl; b: xnopuza terpaammunaukess(l1)
3: Ky[SiFs] B: rekcadropocunukar (IV) kanus
4: [Ni(CO)4] I': TeTpakapOOHMITHUKEITH

J1: auxymopoTeTpaaMMUHHHUKEIIS
E: rekcaumanogeppat(ll) xanus

3. YCTaHOBUTH COOTBETCTBHE MEXKAY POPMYIIOH COeTMHEHHS U KOOPIUHAIIMOHHBIM YHCIIOM

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

4. Ecmu pactBop comepkut 0,02 moss/1 CA(NO3z), u 1 mose NH3, K, = 2,75*10'7, TO
KOHI_[eHTpaHI/IH HMOHOB KaaIMUs B MOJ'IB/.]'I

5. Ecmn MAaKCUMYM IOIIOIEHNA BUAUMOTO CBETA AJI1 KOMITJIEKCAa COOTBETCTBYET AJIMHE
BOTHBI 400 HM, TO SHEPTHsI pacHIeTUICHUS B KJ[»K/MOJIb

6. Ecmu mas ocakaenus xiaopa u3 pactsopa Ha 1 moiss PtCl,*3NH;3 (KUp; = 6) Tpebyetcs 1
MOJIb HUTpaTa cepedpa, To KoopAUHAIIMOHHAs opMyIia
COC/IMHCHUS




Kpumepuu OUECHKU omeema cmydenma npu 6blNOJIHEHUU mecmoeblx 3a0anuil

Ouenka TpeboBanusi K 3HAHUAM

OneHka «OTJIMYHO» BBICTABISIETCS CTYAEHTY, €CIM OH INIyOOKO M
IIPOYHO  OCBOWJI  INPOTrPaMMHBIM  MaTepuall,  HCYEPIBIBAIOLIC,
OTJIUYHO IIOCJIE0BATENBHO, YETKO M JIOTUYECKU CTPOMHO €r0 M3JIaracT, yMeeT
TECHO YBS3BIBATh TEOPHUIO C MPAKTHKOH, CBOOOJHO CIIpaBIsETCS C
3aJa4aMM, BOIIPOCAaMU M JPYrMMHM BHJAaMHM IPUMEHCHMs 3HAHUM,
IIPUYEM HE 3aTPYAHSIETCS C OTBETOM IIPU BHUJIOM3MECHEHUM 3aJaHMUIA,
IPaBUIbHO OOOCHOBBIBAET IPUHSTOE PEIIEHUE.

OneHka «XOpOUIO» BBICTABIIAETCS CTYAEHTY, €CJIM OH TBEPJO 3HAET
Marepuaj, rpaMOTHO M IO CYILECTBY H3JaraeT €ro, He JOIycKas
XOpOLLIO CYLIECTBEHHBIX HETOYHOCTEH B OTBETE HA BONPOC, IPABUIBHO
IPUMEHSET TEOPETHUYECKHE TOJIOKEHUS MPU PELICHUH NPAaKTUYECKUX
BOIIPOCOB U 3a/1a4, BJIaZIe€T HEOOXOIMMBbIMU HaBbIKAMU U IIPUEMaMU UX
BBINOJIHEHUSL.

OHGHKa «YOOBJICTBOPUTCIIBHO» BBICTABIACTCA CTYACHTY, CCJIIM OH
HMECT 3HAHUA TOJIBKO OCHOBHOI'O XapaKTEepa, HO HE YCBOUI Cro

YAOBJICTBOPUTCIILHO neTaneﬁ, AO0IIYCKAECT HCTOYHOCTH, HEAOCTATOYHO IMIPaBUJIBHBIC

(GOpPMYJTHPOBKH, HAPYIICHHUS JIOTHYECKOW IOCICIOBATEILHOCTH B
HN3JI0KCHUU HpOFpaMMHOFO MaTCpI/IaJ'Ia, HUCIIBITHIBACT San}’JIHeHI/IfI HpI/I
000CHOBaHUHU OTBETA.

OneHka «HEeYyJOBIETBOPUTEIBHOY» BBICTABISETCS CTYACHTY, KOTOPBIN
HE 3HaeT 3HAYUTEIbHOM 4acTH NPOrPaMMHOIO MaTepHuala, JOIYCKAeT

HCYAOBJICTBOPUTECIILHO | CYHICCTBCHHBIC OHII/I6KI/I, HUMCECT 3aTPpYAHCHUA IIPpHU OTBCTEC HAa BOIIPOCHI

u 000CHOBaHHNH OTBETOB. Kaxk IIPaBUIIO, OIleHKa
«HEYJIOBJIETBOPUTEIBHO» CTABUTCS CTYJEHTaM, KOTOPbIE HE MOTYT
OPOJOKUTh  OOydeHHe 0e3  JOMOJHUTENbHBIX  3aHATUH 10
COOTBETCTBYIOLIEH TUCIUTIIINHE.

o

Hepeuenb 60NPOCOB K IK3AMEHY

OcHoBHble nonoxeHuss AMY. Atom. Monekyna. Xumudecknid snemeHT. [IpocTteie n
cioxHble BeniecTBa. OTHOCUTENbHAs aTOMHAs Macca, OTHOCUTENIbHAs MOJIEKYJISIpHas
Macca. Moub.Hucno ABoraapo. MosgpHas macca.

OCHOBHBIE CTEXMOMETPUUECKHE 3aKOHBI.

OCHOBHBIE TUITBI XUMAYECKUX PEAKIIHil.

Krnaccel HeOpraHn4ecKux BEIECTB:OKCUIbI, KUCIIOTHI, OCHOBaHUs, conu. Mx ¢uznyeckue
Y XUMUYECKHE CBOWCTBA, CIIOCOOBI MOTYYEHHUS.

Crpoenne aroma. Monens Pesepdopaa, ero nemoctatku. Teopust bopa. KBanTtoas
TEOpHsI CTPOEHUS aToMa.

KBanrtoBbie uncna. [Tpunuun Iaynu. IIpasuio I'ynna. I[IpyHunn HauMeHbIIEH SHEPTUU.
IIpaBuna KneukoBckoro.

Ilepponnueckuii  3aKOH M IIEPUOJMYECKAsT CHCTEMA XUMHUYECKHUX  DIEMEHTOB
AN .Menneneea. Ilpunuun mnoctpoeHus. ['pynnel W mOepuoabl. 3aKOHOMEPHOCTH
U3MEHEHHUS CBOWCTB aTOMOB, TIPOCTHIX BEUIECTB M COEAMHEHUH, OOpa30BaHHBIX
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XUMHYECKMMH 3JIEMEHTAMH, B IpEeAeiax IJIaBHBIX MOATPYNI U INEPUOJOB CHCTEMBI
H.N.MenneneeBa. [lepuoiuuHOCTh CBOMCTB aTOMOB .

Xumnueckasi cBsizb. M3o00pakeHne xumuueckod cBsizu. KoBaneHTHas (mossipHasi,
HernoJsipHast). Mexanu3Mbl  00pa3oBaHUsl KOBaJCHTHOW cBsi3u. CBOWMCTBA KOBAJICHTHOMU
cBsi3u. [ mbpunuzanus opoutaneit. Aumnosns, uiMHA A0S, JUITOIbHBII MOMEHT.

MeTton BaieHTHEIX cBsi3eil. OcHOBHBIE mo0KeHUsT Metona BC.

Meton MOJIEKYISIpHBIX opOuTtaneil. MarHuTHele CBOWCTBa BemiecTB.  JIuHeitHas
koMOuHanus atoMHbIX opoutanei (JIKAO). CessbiBaromue 1 paspoixistomue MO
HNonHnas cBs3b.

Bonopoanas cBs3p. MeXMoONEKyJssipHas W BHYTPUMOJIEKYJSIpHAs BOJOPOIHBIE CBSI3H.
MexMONeKyIsIpHOE B3aUMOJAEHCTBHE: 1) DIIEKTPOCTaTUYECKOE — OPHUEHTALMOHHOE
(IMMOJNIb-AUIONbHOE), WHAYKIMOHHOE M JTUCHEPCHOHHOE; 2) TOHOPHO-aKIENTOPHOE.
VYpaBuenue Ban-nep-Baanbca. 3HaueHne BoIOPOIHBIX CBSI3EH.

Merammueckas  cBsi3b. CXOACTBO U pa3iuuue C KOBQJICHTHOW  CBA3BIO.
HenachleHHOCTh ¥ HEHAPABICHHOCTh METAJUIMYECKOU CBSI3H.

Xumnueckass kKuHeTHka. CKOpocThb XuMuyeckux peakuuid. Cucrema. ['oMoreHHsie u
rereporeHHble cuctembl. ®aza. CKOpOCTh TOMOI€HHON U I€TEPOre€HHOM peaKLni.
@akTophl, BIUSIOUIME Ha CKOPOCTh XMMMYECKHX pEaKUuuid. 3aBUCHUMOCTb OT
KOHIIeHTpanuu. OCHOBHOM 3aKOH XUMUYECKOW KMHETHKH.

BnusHue Ha cKOpocTh XMMHUYECKHX peakuuii Temmeparypsl. [IpaBuno Bant-T'odda.
AKTHBHBIE MOJEKYJbl. DHEPrus aKTUBAlMU. 3aBUCUMOCTb SHEPrUU AaKTHUBALMU OT
MPUPOJBI PEarupyroliuX BEIIeCTB. DHEPreTH4eckuili Oapbep, MepexoqHOe COCTOSHHE.
VYpaBHeHue AppeHuyca, Kak 0oJieeé TOYHO OIMCBIBAIOIIEE 3aBUCHUMOCTb CKOPOCTH
XUMUYECKON PeaKUUu OT TEMIEPATYPBHI.

3aBUCUMOCTh CKOPOCTH XUMHUYECKHUX PEAKINI OT MPUPOIbl PEarupyroiero BemecTBa.
[TonssTne o kartanm3e W Katanu3atopax. Kartanmntudyeckue peakuumu. ['OMOTreHHBIN U
reTeporeHHbI Karanu3. MexaHu3M JeHCTBUS KaTalu3aTopoB. AKTHUBHBIE LEHTPbI
katanuzaropoB. Katanutuueckue s1b1. [IpomoTopsl. U30upaTeibHOCTh KaTaaIu3aTOPOB.
Tepmogunamuka. Tepmonannamuueckas cucrtema. ®aza. I'ereporeHHass U rOMOTreHHas
cucrembl. KomnonenTs! cucrembl. @DyHKIMM UM IapaMeTpbl COCTOSIHMS. BHyTpeHHsA
DHEPTHSL.

[TepBoe Hawano (3aKOH) TepMOAUMHAMUKH. OHTanbnus. CTaHAAPTHOE COCTOSIHHUE
BenlecTBa. CTaHgapTHas SHTAJIBIINS PEAKIIUH.

Tepmoxumus. Tepmoxmmmyeckoe ypaBHeHue. 3akoH JlaByaswe-Jlammaca. OcHOBHOMI
3aKOH TEPMOXUMHH - 3aKOoH ['ecca. Kpyrosbie npoiiecchbl (IUKIIBI).

OHTponMs Kak (YHKIUS COCTOSHHUSL CHUCTeMBL. TepMoaMHaAMHuYecKass BEpPOATHOCTh
cocrossHust cuctembl W. CrapgaptHas oSHTponus. BTopoe Hawano (3aKOH)
TEPMOJMHAMUKHU.

[Toctynar Ilnanka (TpeTse Hayasio TeEPMOAMHAMUKH). MI3MeHeHne SHTPOIUHU BElecTBa C
YBEJIMUEHUEM TEMIIEPATYPBHI.

Ouneprus ['n66ca. CszanHas sHeprusi. HanpaBieHHOCTh XUMHUYECKOTO MpolLiecca.
OOparuMble M HeoOpaTHMBbIE peakIMU. XuMHueckoe paBHoBecue. [Ipunuun Jle
[[Tarenpe. CMeNIEeHNE XUMUYECKOTO PABHOBECHSI.

PactBopsl. Kiaccudukanms pacTBOpoB IO arperaTHoMy cocTosiHUIO. HachlleHHbIe,
HEHACBIIICHHBIE U NTEPECHIIIEHHBIE PACTBOPHI.

Konuenrpanus pactBopoB. KoHlieHTpupoBaHHble U pa3zbaBiieHHbIE pacTBOpbI. CriocoOb
BBIPAKEHHSI KOHLEHTPALMU pacTBOPOB.

DIEKTPOIUTHI U HEANEKTPOINTh. CHIIbHBIC, ClTa0ble U CPETHEH CUIIBI JIEKTPOJIUTHI.
OnekTponuTrdeckas aucconuanus. OCHOBHBIE MOJIOKEHUSI TEOPUH SJIEKTPOJIUTHYECKON
quccouuanuu. Mexannsm auccouuanuu. KucioTsl, OCHOBaHMS U COJM C TOUKU 3pEHUS
TOJ. Crenenp naucconuanuu. KoOHCTaHTa AMCCOLHMAIINM. 3akoH pasz0aBlIeHUS
OctBanba.

DJIeKTpONIMTHYECKAs AUcconranus Boasl. loHHOE npou3Benenne Boasl. BonopoaHslil u
TUAPOKCWIBHBIN ITOKa3aTesau. pH pacTBOpoB cosen.
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. IIpousBenenue pactBOpUMOCTH. Peakiimy HOHHOro oOMeHa.

I'maponus coneit. Tunsl rugponusa. Peakuus cpeapl. CTENeHb 1 KOHCTaHTa THAPOIIU3A.
Wneanpuble pactBopbl. KosmuratuBHele cBoiicTBa pacTBopoB. OcMmoc. OcMoTHuECKOE
nasienue. 3akoH Paynsa. CineactBus u3 3akoHa Payis.
OxucauTeNnbHO-BOCCTAaHOBUTENbHBIE  peakuuu. Teopus OBP. Knaccudukanus
OBP.Oxucnurenu 1 BOCCTaHOBUTENU. MeTobl cocTaBieHus ypaBHeHuii OBP.
OneKTpoan3. DIEKTPOIN3 pacIulaBoB, BOJIHBIX pacTBOpoB. [lonsarue o I'D. CocraBnenue
I'D. OJIC snementa. Cranmaptaas DJIC snemenra.

OnexTpoaHble NnoTeHuuanbl. CTaHJapTHBIE 3JIEKTPOJIHBIE NMOTEHIMANIbl. 3aBUCUMOCTD
3JIEKTPOAHOIO TMOTEHIMalla OT KOHIEHTpPAlUi BEIIeCTB M TeMIleparypbl ( ypaBHEHUE
Hepncra). DnekTpoxuMuyeckuil psji HanpsyKeHU METaIoB.

KonnuecTBeHHas XapakTepuCTHKa MTPOLIECCOB 3JIeKTpoiu3a (3akoH Dapases).
Hucnepcusie cuctembl. JlucnepcHas ¢aza u aucnepcuonHas cpena. CycneH3uH H
smynecuu. Komnouansie pactBopbl. Oddext Tunpans. Koarymsauus. 3HaueHue
KOJUJIOMJIHBIX PAaCTBOPOB.

Kommnekcnbie coequnenus. KoopaunanuonHnas teopust Bepuepa. OCHOBHBIE THUIIBI K.C.
Homenknarypa k. c. [IpakTndyeckoe npuMeHEHHE K. C.

Hpumepbl IK3AMEHAUUOHHDBIX ounemos

UHI'YIICKHA T'OCYJIAPCTBEHHBIA YHUBEPCUTET

IK3aMeHAIMOHHBIN OnjteTr Ne 1

ITo kypcy «JieMEeHTAPHBIN KYPC XUMHI

JIsl_cTyaeHTOB 1 Kypca cnenuajbHOCTH «XMMHSD)

Bomnpocel.l. OCHOBHBIE CTEXHOMETPUYECKUE 3aKOHBI. THUIIBI XUMUYECKUX PEAKIIMil.
2. [loctynat Ilnanka (TpeThe HaUaIO TEPMOJUHAMUKHU). VI3MEeHEHNE SHTPONHH BeIIecTBa
¢ yBenudeHneM Temiieparypbl.OHeprus ['n00ca. Csa3anHas sHeprus. HampaBieHHOCTD

XUMHYECCKOTO ITporecca.

3. HanumuTe ypaBHEHHUS 3JEKTPOJUTHUYECKON TUCCOIMALMU CIETYIOUIMX BELIECTB: a)
cynbdara kanus; 6) oprodochopHoit kucnorel; B) xiopuaa xeneza (lll); 1) murpara
Oapust; 1) THAPOKCHIA HATPUSI.

buner

pPacCMOTPCH U YTBCPKACH Ha 3aCCAaHUN Ka(be;[pm

3aB. kadenpoii, mpodeccop A.M.CanamoB

UHT'YIICKUA TOCYJAPCTBEHHBIV YHUBEPCUTET

JK3aMeHALMOHHBIN Omier Ne 2

ITo kypcy «JieMeHTAPHBIN KYPC XUMHID)

JIsE_cTyAeHTOB 1 Kypca cnenuajbHOCTH «XMMHS))

Bonpocel. 1. OcHoBHble nonoxkeHuss AMY. CoBpeMeHHbIE ONpeAeIeHUs OHATUI aTOM

u

MOJICKYJIA. HpOCTBIe N CJIOXHBIC BCIICCTBA. OTHOcuTEeNnbHAsE aTOMHAas macca,

OTHOCHUTEIIbHAs MoJIeKyJsipHas Macca. Moib. Uucno ABoragpo. MossipHas macca.



2. DHTponus Kak (YHKIHS COCTOSHHUS CHCTEMBI. TepMOIMHAMHYECKas BEPOSTHOCTH
cocrossauss  cuctembl W. CranpmaptHas oJHTpornusa. Bropoe Haudaino  (3aKOH)
TEPMOIMHAMHUKH.

3. OCHOBHBIE TUIIbI XUMHUYECKUX peakiui. [[puBecTn mpuMepsl KaK101 U3 HUX.

bunet paccMoTpeH U yTBepKAEH Ha 3aceaHuH Kadeapsl

3aB. xkadenpoii, mpodeccop

A.M.CanamoB

Kpumepuu OUECHKU omeema HA IK3AMEHe

4-0aipHas 1IKana [Tokazarenu Kputepun
(YpoBeHb
OCBOEHUS)
OtimmyHO 1. IlonHota wu3noxeHus | CTyIeHTOM J[aH TMOJHBINA, B JIOTUYECKOU
(TIOBBITIIEHHBIH TEOPETUYECKOTO MOCJIEIOBATEIbHOCTH Pa3BEPHYTHIA OTBET
YPOBEHB) MaTrepuana; Ha T[IOCTaBJIEHHBIH  BOIPOC, TJ€ OH
2. TlonmHoTta U | IPOJIEMOHCTPUPOBAJI 3HAHUA TIpeaMeTa B
IIPaBUIILHOCTh [IOJIHOM 00beMe Yy4yeOHOH HpOorpamMMmBbl,
peuieHus JIOCTaTOYHO r1yooKo OCMBICIIMBACT
MPaKTUYECKOTO JTCLUTLIINHY, CaMOCTOSITCILHO, i
3aJ]aHMS; HCUYEPIIBIBAIOIIE OTBEYACT Ha
3. [IpaBWIILHOCTh W/WJIK | JOTIOJIHUTEIbHBIE  BOIMPOCHI,  MPUBOJUT
apryMEHTUPOBAHHOCT | COOCTBEHHBIE MPUMEPHI MO MPOOIEMATHKE
b H3JIOKCHUS | IIOCTABJICHHOTO BOITPOCA, pemm
(mocneoBaTeNnbHOCTh | MIPEIJIOKEHHBIE MPAKTUYECKUE 3a/1aHus 0e3
JeHCTBUH ), OIIMOOK.
Xopomo 4. CaMOCTOAITENBHOCTD | CTy/eHTOM JaH pa3BEPHYTHIH OTBET Ha
(6a30BEIit OTBCTAQ, [IOCTABJIICHHBI  BONPOC, TIAE€  CTYIEHT
YPOBEHB) 5. KynbTypa peun; JIEMOHCTPHUPYET 3HAHUS, TPUOOpETEHHbIE Ha
6. ur.m JIEKLIMOHHBIX M CEMMHApPCKUX 3aHATUAX, a
TaKKe MOJyYEHHBIE TOCPEACTBOM H3YUCHHUS
00s3aTeNbHBIX Y4EOHBIX MAaTEpPHAIOB IO
KypCy, JaeT apryMEHTUPOBAHHBIE OTBETHI,
MPUBOIUT MPUMEPHI, B OTBETE MPUCYTCTBYET
cBOOOIHOE  BIAJCHUE  MOHOJIOTHYECKOI
peYblo, JIOTHYHOCTh M TOCJIEI0OBATEILHOCTh
oTtBeTa. OHAKO JOMYCKAETCd HETOYHOCThH B
OTBETE. Pemmn MIPEAJIOKEHHBIE
MPAKTUYECKHE 3aaHus C HEeOOIbIIUMU
HETOYHOCTSIMHU.
Y 10BII€TBOPUTEITH Cryaentom naH OTBET,
HO CBUJIETEIBCTBYIOIIUN B OCHOBHOM O 3HAHUU
(ITOpOTOBBIH IIPOLIECCOB M3y4aeMon JUCLUTITIUHBI,
YPOBEHB) OTJIMYAIOIINNCA HEJOCTaTOYHOW TIIyOUHOM

U TIOJHOTOW PACKPBITUS TEMBI, 3HAHHEM
OCHOBHBIX  BOIIPOCOB  Teopuw,  ciabo
c(OpMUPOBAHHBIMU  HaBbIKAMHU  aHajIM3a
SBJICHUM,  TPOLIECCOB,  HEIOCTATOYHBIM
YMEHUEM  JaBaTb  apryMEHTHPOBAaHHBIE
OTBETHI u MIPUBOANTH MIPUMEPBI,




HEJOCTATOYHO  CBOOOOHBLIM  BIIQJECHUEM
MOHOJIOTHYECKOW pEubl0, JIOTMYHOCTHIO M

MOCJIEIOBATEIIBHOCTHIO OTBETA.
JlommyckaeTcsi  HECKOJIbKO  OMHMOOK B
COJICpKaHUU oTBeTa u pelIeHUH

MPAKTUYICCKUX Sa,Z[aHI/If/'I .

HeynosnerBopure
JBHO
(ypoBeHb HE
chopmMHpOBaH)

CryneHTOM JaH OTBET, KOTOPBIA COIAEPKUT

pan CEpPBbE3HBIX HETOYHOCTEH,
OOHapyXUBAIOLIUIl HE3HaHHWE MPOIIECCOB
HU3y4aeMon MIPEeIMETHOM obnacrtu,

OTJIMYAIOIIMNACA HErIyOOKUM PpacKpbITHEM
TEMbI, HE3HaHUEM OCHOBHBIX BOIIPOCOB
TEOpUH, HEC(HOPMHUPOBAHHBIMHM HABBIKAMU
aHaIM3a SBJICHUM, IPOLECCOB, HEYMEHHUEM
JlaBaTb ~ apryMEHTHUPOBaHHBIE  OTBETHI,
cnabblM  BJIAJIGHUEM  MOHOJIOIMYECKOMN
peubl0,  OTCYTCTBHEM  JIOTUYHOCTH U
[IOCJIEA0BATEIbHOCTH. BriBOo1BI
IIOBEPXHOCTHBI. PenieHne NpakTHYECKHUX
3aJlaHUil HE BBINOJHEHO. T.e CTyAaeHT He
Ccroco0eH OTBETUTh Ha BOIPOCHI Jaxe HpU
JIOTIOJIHUTEIBHBIX ~ HABOAAIIMX  BOIIPOCAX
IIPENOIaBaTelIs.




METOIMYECKHE YKA3ZAHWS 1151 OBYYATOIUXCS 10 OCBOEHUIO
TACIATLITAHBI

Jucuumnmna «IeMeHTapHbIH Kype XUMHUM» HallpaBieHa Ha (pOpMUpOBAHHE KOMITETECHIIUMA:
YK-2, TIK-3..

[TpoMexyTouHas aTTeCTalys IPEANONAraeT YK3aMeEH.

[Tpuctynas K M3y4eHUIO JUCLUIUIMHBL, HEOOXOAUMO B INEPBYIO OYepe/lb O3HAKOMUTBCS C
coJiep;kaHueM pabouelt mporpammsl gucuumiuHel (PITT).

JIexuuy UMEIOT LIEJIbI0 AaTh CUCTEMATU3UPOBAHHBIE OCHOBBI HAYYHBIX 3HAHHUM.

[Tpu n3yuennn u mpopaboTKe TEOPETUUECKOTO MaTepraia HEOOX0AUMO:

- MOBTOPUTH 3aKOHCIIEKTHMPOBAHHBINA Ha JICKIIMOHHOM 3aHATUU MaTepual U JONOJIHUTH €ro C
Y4E€TOM PEKOMEHIOBAaHHOM 110 JAHHOHN TEME JINTEpaTyphl;

- IIPU CAMOCTOSATEIbHOM H3YYEHMHM TEOPETUYECKONW TEMBI CIHENaTh KOHCIEKT, HCIOJb3Ys
pexomennoBanHele B PIIJI nuTepaTypHble MCTOYHMKM W pecypchl HMHQOPMAIMOHHO-
TEJIEeKOMMYHUKaMOHHOU ceTh « HTepHeT»

- TIPY IOJTOTOBKE K MIPOMEKYTOYHOW aTTECTAI[MH 10 MOJIYJIIO HCIOIh30BAaTh MaTepuaibl (GoHIa
OLICHOYHBIX CPEJICTB.

JlaGoparopHble 3aHATHUSI MPOBOAATCS C LEJIbI0 YINIYOJIEHHS M 3aKpeluyieHUus 3HaHHM,
IOJYYEHHBIX Ha JIEKUMSX M B IPOLIECCE CAaMOCTOATENbHON padoThl HaJl HOPMAaTUBHBIMHU
JIOKyMEHTaMU, Y4eOHOM U Hay4yHOU TUTepaTypoil.

[Tpu nOATrOTOBKE K 1a00pPaTOPHOMY 3aHATHIO HEOOXOIUMO:

- U3Y4UTb, IOBTOPUTH TEOPETUUYECKUI MaTepUall 110 331aHHOI TeMe;
- IIPY BBIIIOJIHEHUU JOMAIIHUX PACUETHBIX 3aJlaHUM, U3yUUTh, [IOBTOPUTH TUIIOBBIE 3a/1aHNUS,
BBITOJIHSEMbIE B Ay TUTOPUU.

Pexomenganum mo padore ¢ HaAy4YHOH U Y4eOHOI JTUTEPATyPOH

Pabota ¢ yueOHOI 1 HaydHOM TUTEpaTypO SIBISETCS TJIaBHOU (POPMOIT caMOCTOSATETHHOM
paboThl U HeoO0XoAMMa MpHU MOATOTOBKE K YCTHOMY OINPOCY Ha CEMHUHApCKUX 3aHATUAX, K
MOJ1yJIbHBIM KOHTPOJIbHBIM paboTaM, onpocy, 3aueTy. OHa BKJIIOYaeT MpopaboTKy JIEKIIHOHHOTO
MaTepuanga — H3Y4EHHE PEKOMEHJOBAaHHBIX MCTOYHHMKOB M JMTEPATYphl 110 TEMATUKE JIEKLIUN.
KoHcnekT nexkuum IoimkeH cojep)karh pedepaTHUBHYIO 3allMCh OCHOBHBIX BOIIPOCOB JIEKIIUH,
IPEUIOKEHHBIX TpernojaBaresieM cxeM (IIpU HMX JEMOHCTpalllu), OCHOBHBIX HCTOYHUKOB M
JUTEpaTyphl MO0 TEMaM, BBIBOJBI MO KaxaoMmy Bompocy. KoHcneKT aomkeH ObITh BBIIOJIHEH B
OTHeNnpHONW TeTpanu mo mpeaMery. OH JoKeH ObITh aKKypaTHBIM, XOpOLIO YHUTaeMbIM, He
COJIEpKaTh HE OTHOCSILYIOCS K TeMe HH(POPMALIMIO TN PUCYHKH.

KoHcnekTsl HaydHOI IMTEpaTyphl IPH CAMOCTOATEILHON MOATOTOBKE K 3aHITHSIM JTOJIKHBI
OBITH BBIMIOJIHEHBI TaKXK€ aKKypaTHO, COJAEP>KaTh OTBEThl HAa Ka)/Ibli MOCTAaBIECHHBIH B TeMe
BONPOC, HMMETh CCBUIKY Ha HCTOYHHMK HMH(OpMAnMu C 00sM3aTeNbHBIM YKa3aHHUEM aBTopa,
Ha3BaHMS M TOJa W3/JaHUA HCIONb3yeMOll HaydHoOW muTepaTypbl. KoHCIEKT MOXeT ObITh
ONOPHBIM (COZEPKATh JINIIL OCHOBHBIE KJIFOUEBBIE MTO3ULMH), HO IIPU 3TOM MO3BOJISIOIINAM J1aTh
MOJIHBIM OTBET MO BOIMPOCY, MOXKET ObITh MOAPOOHBIM. OObEM KOHCIEKTa OMPEENSIeTCS CaMUM
oOyJaromumcs.

B nporuiecce paboThl ¢ yueOHON 1 HAyYHOU JTUTEpaTypoil 00yUaroIUHCs MOXKET:

- JlenaTh 3alUCH 10 XOAYy 4YTE€HHsA B BHUJAE NPOCTOrO0 WM Pa3BEpHYTOro IUIaHa (CO3AaBaTh
nepeyeHb OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UICTOYHHKE);

- COCTaBJIATh TE3HUCHl (IUTHUPOBAHUE HambOoyee BAXKHBIX MECT CTaTbM WJIM MOHoOrpaduwu,
KOPOTKOE M3JI0’KEHHE OCHOBHBIX MBICIIEH aBTOpa);

- TOTOBUTH aHHOTALMU (KpaTKoe 0000IIEeHNEe OCHOBHBIX BOIIPOCOB PadOThI);

- CO37]aBaTh KOHCIIEKTHI (pa3BEPHYTHIE TE3HCHI).



