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1. IIEJIM OCBOEHUS YYEBHOM JUCHUILINHBI

HCJIHMI/I OCBOCHMA JUCHUIIJINHBI «XHMHS» ABJISAIOTCH:

-  H3YUCHHUC CTYACHTAMU OCHOBHBIX MOHATUM 1 3aKOHOB XUMHH,

-OCBOCHHUEC OCHOBHOI'O MaT€pHalia 1o CTpOCHHUIO aTOMOB, XHUMHYCSCKOH CBS3H U 3aKOHOMCPHOCTAM,
CBs3aHHBIM C IIEPUOANYCCKHUM 3aKOHOM U HepHOHquCKOﬁ CHCTEMOM DJIEMEHTOB ,H . MeHz[eneeBa;
- H3Y4YCHHE OCHOB XHUMHAYECKOM TEPMOJUHAMUKU U KHHETUKHN XUMHNYCCKUX IIPOLECCOB;

- IIOJIY4YCHHC FJ'IYGOKI/IX 3HAHUM 110 TEOPHU paCTBOPOB U TCOPHUHU DJICKTPOXUMHUYCCKUX ITPOLCCCOB.

2. MECTO YUYEBHOW JAUCIHUILIMHBI B CTPYKTYPE OIIOII BO

JucturuimHa « XMMHUSD» OTHOCUTCS K 00513aTeNIbHOM YacTu nuciuiuine bioka 1; u3ydaercs B 1
cemecTpe.
[Ipemyaraemprii Kypc MOMOXXET CTyACHTaM MPUOOPECTH 3HAHUS MO OCHOBHBIM XMMHYECKUM
IIOHATUAM, IIOHATH CYHIHOCTI) HpOTeKaHI/Iﬂ XUMHUYCCKUX HpOIIeCCOB.
Taoauua 2.1.

CBs3pb JUCHUNITIMHBI « XHMHSD) C moCcJICAYIOIIUMHA JTUCHUIIVIMHAMHU U CPOKH UX U3YUCHUSA

Kon JIMCHUIIIMHBI, TOCIHEAYIOIUEe 32 AUCHUTUIMHON Cemectp
JIUCIATIINHBI «XuMUD»

b1.B.06 MaTtemaTnka 2,3

b1.0.08 ®dusnka 2,3

B pe3yabTaTe 0CBOCHUA NTUCHUIIIUHBI CTYAECHT J0JIZKCH

3HATD:

[TpuHIMIB KTaccuGUKAIMA 1 HOMEHKIIATYPY HEOPTaHUIECKUX COeTUHEHUH;
OCHOBHBIE THITBI XUMHUYECKHUX CBSI3EH;

OCHOBBI COBPEMEHHOW TEOPUHU CTPOCHUS aTOMa;

Teoputo KOMITJIEKCHBIX COCTUHEHU;

OCHOBBI SHEPTETUKHU U KHUHETUKH XUMHYECKUX MIPOLIECCOB;

Teoputo pacTBOPOB HEIIEKTPOJIHUTOB U JJIEKTPOIUTOB;

OCHOBBI AIEKTPOTUTUYECKUX MPOLECCOB.

YMerh:

HaxoauTs cBsI3b MEXly CTPOEHHEM BEILLIECTBA U €70 XUMUYECKUMH BO3MOXKHOCTSMU;
e Pemarts m00ble XUMHUYECKHE 33[au, OMHMPAsCh HA TEOPETUYECKH MaTephal  OCHOB
XHMUY;

e [IpoBoauTh mpocreiine pacué€Tsl MO OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIM PEAKIIHIM,
SHEPTEeTUYECKUM M KHHETUYECKUM IPOIECcCaM, TEOPUHU PACTBOPOB;



e PabGorate B

000pyI0BaHNUS;
e CocTaBiITh XMMHYECKHUE pcaknuu JIIO6BIX XUMHYCCKUX MPOLCCCOB U BBINIOJHATL HAa UX
OCHOBE HEOOXOAUMBIE PACUETHI.

Baagern:

naboparopun ¢

HCIIOJIb30BAaHUEM

NPOCTEHIIero  J1abopaTOPHOTO

e MeToaAMKO# POBEACHUSI XMMUYECKOTO KCIICPUMEHTA B JTA0OPATOPHBIX YCIOBHUSIX;

e VYMCHHEM MPaBUILHOTO OOBSICHEHHUS PE3yJIbTaTOB SKCIIEPUMEHTA, €CIIN JTaXKE Pe3y/IbTaT
OTpHIIATEIbHBIN;

e MeToaMu OKa3aHMUs MEPBOI MTOMOIIHU MTPH HECYACTHBIX CITyYasiX B XMMHUYECKON
nabopaTopum.

3. KOMIIETEHIIMHN OBYYAIOIETI'OCH, POPMUPYEMBIE B PE3YJIbTATE
OCBOEHMUSA YYEBHOU JUCHUIIJINHBI

Hpouecc HU3YyYCHUS NUCHUIUIMHBI HAIIPpABJICH Ha (I)OpMI/IPOBaHI/Ie QJIECMCHTOB CJICAYIOIINX

kommeteHuii B coorserctBuu ¢ GI'OC BO u OIIOII BO no nanHoMy HampaBiIeHHUIO MOATOTOBKHU:

Kon HaumeHnoBanu HNupukarop B pesyabTare ocBoeHust
KOMIIeTEHII € KOMIIeTeHI[ U JAOCTHKEHUS AUCHMILIMHBI 00Y4YaI0 U CS
UM KOMIIeTeHIIUH! HOJIKEH
Oowenpogpeccuonanvnovie KOMREMEHYUU U UHOUKAMOPBL UX OOCHUNCEHUA
OIIK-1 Cnocofen pemarnb OIIK-1.1. 3HaTh:
THIIOBBIE 3a1a4YH JIeMOHCTpUpPYET 3HAHHE | - OCHOBHBIC TIOHATHS M METOJBI
npodgeccHoHATLHOT OCHOBHBIX 3aKOHOB (byHIaMEHTaIBHBIX paszienon
AesITeILHOCTH Ha MaTeMaTHYEeCKUX, MaTeMaTUKH,  HEOOXOIMMBbIE B
OCHOBE 3HAHMM €CTECTBCHHO-HAYYHBIX U | POPECCUOHAILHON JIEATSIbHOCTH;
OCHOBHBIX 32KOHOB obuienpodeccHoHaibHbl | - OCHOBHBIE 3aKOHBI
MaTeMaTHYeCcKHuX, X TUCLHUILINH, €CTECTBEHHOHAYYHBIX  JAWUCIHIUINH
€CTECTBCHHOHAYYHBIX HeOGXO}II/IMBIX JUIA JJId pCIICHHA CTaHAAPTHBIX 3a/la4 B
o0menpogeccHOHAIbH | PELIEHNs THUIOBBIX 3a/1a4 | 001acT MpoQeccHoHaTbHOI
BpIX  JMCHMIUIMH ¢ | BOoONacTu JeATEITbHOCTH;
npuMeHeHneM arpoOMHXEHEPHH . - TIPUHIMITBI, METOJBI M CPE/ICTBA
UHG(OpMaILHOHHO- OIIK-1.2. Wcmonb3yer | pemieHdss ~ CTaHIAPTHBIX  3ajad
KOMMYHHKAIMOHHBIX 3HaHMS OCHOBHBIX 3a- | MPO(ECCHOHAIBHON  JESATENLHOCTH
TEXHOJIOTHii KOHOB MAaTeMaTH4YeCKHX | HA OCHOBE WH()OPMAIMOHHOW H

U €CTECTBEHHBIX HayK
ULt pelieHus
CTaHJAPTHBIX 3a7a4 B
arpoOrHXEHEPHUH.
OIIK-1.3. TIlpumenser
HHPOPMALIMOHHO-
KOMMYHUKAI[UOHHBIE
TEXHOJIOTHMH B PEIICHUH
TUTIOBBIX ~ 33Ja4 B
obnactu
arpoOrHXECHEPUH
OIIK-1.4. [Ilome3yercs
CHEIMATLHBIMU po-
rpaMMaMd  ©u  0Oazamu
JAaHHBIX TIPU pa3pabOTKe
TEXHOJIOTUH U
CPEICTB MEXaHU3aIuh B
CEJIBCKOM XO3SIMCTBE

OoubmmorpaduuecKkoll KyJlbTyphl C
NpUMeHEeHneM HHPOPMAIMOHHO-
KOMMYHHMKALIMOHHBIX TEXHOJIOTHI
C YYeTOM OCHOBHBIX TpeOOBaHHI
WHPOPMAITMOHHOHN 0€30MIACHOCTH.
Ymers:

- HCIIONB30BAaTh MAaTEMaTHUYECKHE
METOBI JIUISl PENICHUS MPUKIATHBIX
3ajad;

- YATaTh HAYYHYIO JIUTEpPATypy IO
cBOCH CICUHAIBHOCTH,
WCTIONIB3YIOIIYI0  MaTeMaTHYEeCKHUH
anmapar;

- TPHUMEHSITh OCHOBHBIE 3aKOHBI
€CTECTBCHHOHAYYHBIX  JUCLUILINH
JUISL PEIIeHHs CTaHJAPTHBIX 3a]a4 B
obnactu npodeccuoHaIbHON
JESITENbHOCTH;




- peumiaTh CTaHAapTHBIC 3aJIa4d
npo(eCCHOHATBHON  AEATEIBHOCTH
Ha OCHOBE HWH(DOPMAITMOHHONH U
oubmorpaduIeckoil  KyJabTyphl C
NPUMEHCHUEM  HWH(OPMALMOHHO-
KOMMYHHKAIIHOHHBIX TEXHOJIOTHH M
C Y4YeTOM OCHOBHBIX TpeOOBaHHIA
WHPOPMALIMOHHONH  0e30macHOCTH
Baaners:
MaTeMaTUKO-CTaTUCTUUSCKUMU
METOJIaMU 00pabOTKU
9KCIIEPUMEHTAITBLHBIX JaHHBIX;

- HAaBbIKAMH  HUCIIOJIb30BaHUS
OCHOBHBIX 3aKOHOB €CTECTBECH- HO-
HAYYHBIX TUCIHUTUINH JUIS PEIICHUS
CTaHJAPTHBIX 3ama4 B oOmacTH
npodeccuoHabHOM AeATEeIbHOCTH;

- HaBBIKaMH MOJTOTOBKH 0030POB,
aHHOTAIINH, COCTAaBICHUSA
pedeparoB, HayYHBIX JOKJIAIOB,
myOuKaIui, u Oudmorpaduu mo
HAYYHO-HCCIIEIOBATENBbCKOM paboTe
¢ y4eToM TpeboBaHH
WHPOPMALTUOHHON 0€30MaCHOCTH

OIIK-4 Cnocoben
peain30BbIBATH

COBpeMeHHbIe

OIIK-4.1.
Hcnons3yer maTepuasl
HAYYHBIX HUCCIICAOBAaHUN

3HATHB:
- COBpPEMEHHBIE TEXHOIIOTHUU
mpohecCHOHANBHON IeATENFHOCTH;

TE€XHOJIOTHH U 10 COBEPIIEHCTBOBAHUIO YMmerh:
000CHOBBIBATH X TEXHOJIOTMH M CPEJICTB - pearn30BHIBATH
NnpuMeHeHue B MeXaHHU3aIuu COBpPEMEHHBIE TEXHOJIOTHH 74
npogdeccuoHaIbLHOM CENIbCKOXO3SHMCTBEHHOr0 | OOOCHOBBIBATh WX TPUMEHEHHE B
JeATeJTbHOCTH ITPOU3BO/ICTBA po(heCCUOHATIBHON JIEATEIIbHOCTH;
OIIK-4.2. Baagers:
OO0OCHOBEIBAET - HaBBIKAMHM OOOCHOBAHHUSA U
NpUMEHEHUE peaM3ani COBPEMEHHBIX TEXHO-
COBPEMEHHBIX JIOTUH B pohecCHOHANTBHOMN
TEXHOJIOTHI  CEIIbCKO- | ACATEIIbHOCTH
XO3SIUCTBEHHOTO
MIPOM3BOJICTBA, CPEACTB
MEXaHn3alnuu JUI
MIPOU3BOICTBA,
XpaHeHUs H
riepepaboTKu
NPOAYKIUHA
’KMBOTHOBOJZCTBa H
pacTEeHUEBOICTBA
4. OFBEM JUCIHMUIIMHBI U BU/IbI YUEBHOW PABOTBI
Taoauna 4.1.

O0beM TUCUMIITIMHBI M BUJBI Y4eOHOH padoThl




Bun y4yeoHoii pa6oTsl Bcero 1
4acoB ceMecTp

OO6mmast Tpy10€MKOCTh TUCITUTITHHBI 144 144
AyIUTOpHBIE 3aHATHS 34 34
Jlexuu 18 18
JlaGopaTtopubie 3ansTus (JIP) 16 16
CamocrositenpHas padora (CPC) 83 83
KonTtpons 27 27

5. COAEP)XAHHUE JUCLMUIIJIMHBI, CTPYKTYPUPOBAHHOE II0 TEMAM
(PABJIEJIAM) C VYKA3AHUEM OTBEJEHHOI'O HA HHX KOJMYECTBA
AKAJJEMUYECKHUX WJIN ACTPOHOMHMYECKHUX YACOB MU BHJIOB YYEBHBIX
3AHATHI

Ta6auna 5.1.
5.1 CTpyKTypa AUCHMILUIMHBI

OO11ast Tpy10eMKOCTh AUCHUIUIMHBI COCTABISET 4 3aueTHbIe enuHullbl, 144 yaca.

NeNe | HammeHoBaHMe pa3jesia 3 Buasi ®opmblI
n/n (TembI) s y4eOHoi1 padoThl TeKYLIEero KOHTPOJIs
© JI J3 | CP yCcneBaeMoOCTH

1. | OcHOBHBIE  TIOHSATHS 1 2 - 8 CobecemoBanune, TECTOBEIN
XUMUU. KOHTPOJTb,
CrexnomMerpuueckue KonTtponsHas pabdora 1
3aKOHBI.

2. | OCHOBHBIE KJIACChI 1 2 2 8 CobecemoBanue, TECTOBEIN
HEOPTaHHYECKUX KOHTPOJIb.
COEIMHEHUN KonTponsHas pabora 2

3. | Crpoenue aToma. 1 2 2 8 CobecenoBaHue, TECTOBBIH

KOHTPOITb.
KontponbHast pabora 3

4. | Ilepuogmueckuii 3akoH u | 1 2 2 8 CobecenoBaHue, TECTOBBIH
MepuoIuIecKas CHCTeMa KOHTPOITb.
XUMHYECKUX  DJIEMEHTOB KonTponpHas pabora 4
J.A. Menpeneena.

5. | XuMunueckas cBA3b. 1 2 2 8 CobecenoBanue,

TECTOBBIN KOHTPOJIb.
Konrponsnas pabora 5

6. | Cxopoctb xuMudeckux | 1 2 2 9 CobGecenoBanue,
peaKLui. XUMHYECKOE TECTOBBIN KOHTPOJIb.
paBHOBECHE. KonTponbras padora 6

7. | DHepreTHKa u 1 2 2 9 CobGecenoBanue,
HaIpPaBJICHHOCTb TECTOBBIN KOHTPOJIb.
XUMHUYECKUX TPOLIECCOB. Kontponbnas pabora 7

8. | PactBophl. Teopust 1 2 2 9 CobecenoBanue,
AJIEKTPOIUTAYECKOMN TECTOBBIN KOHTPOJIb.
JMCCOLIMALIUM. KonrponsHas pabora 8

9. | OKUCIUTENLHO- 1 2 2 8 CobecenoBanue,
BOCCTaHOBUTEJIbHBIE TECTOBBIN KOHTPOIIb.




peakuuu u 2 KonrponsHas padora 9
ANEKTPOXUMUYECKHE
MIPOLIECCHI.
10 | KoMruiekcHble 1 8 CobecenoBanue, TECTOBBIH
COCIMHEHMSL. KOHTPOITh
Kontposbnas padora 10
HUTOrO: 18 16 | 83

5.2. Conep:xkaHue TUCHUTLTUHBI « XUMHD)

Pasznen 1. Beenenune

OcHOBHBIE TPOOJIEMBI COBPEMEHHOM HEOpPraHWYecKOi XuMuHu. Pycckas HOMEHKIATypa
HEOPraHUYeCKUX COCIMHEHMH (KHUCIOPOJA, OKUCEN, THAPOOKUCH, BOJA, IIEJI0Yb, IEPEKUCh BOJOPOA,
CEPHOKUCIIBIN, XJOPUCTBIN U T.1.). MeXTyHapo Hasi HOMEHKIIATypa. XUMHUSI U SKOJIOTHSL.

OCHOBHBIE NIOHATHS U 3aKOHBI XMMHH. ATOMHAsl €IMHHALIA Macchl. ATOMHAsl U MOJIEKYJIIpHas
Maccel. Moisib. MoinbHass Macca. BanentHocTs. CTeneHb OKHCIeHUS. DKBUBaleHT. MoiibHas Macca
skBHBaJIeHTa. OlpeneneHuss XMUMHUUYECKOTO 3KBUBAJICHTA DIIEMEHTA, KUCJIOTBI, TMIPOKCHIA, COJIH,
okcyaa.  OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE  OKBHUBAJEHTBHI. 3aKOH  CTEXHOMETPUHU.  3aKOH
9KBHBAJICHTOB.

Pa3nen 2. OcHoBHbBIE KJIACChl HEOPraHUYECKUX COeTHHEHUH
Knaccudukanus HeopraHmdecKux coenuHeHUuH. OKCHIBI, KHUCIOTHI, OCHOBAHHS, COJIH.
Knaccudukanus, puznyeckue 1 XUMHUECKHE CBOMCTBA, CIIOCOOBI MOTy4EHHUSL.

Pazgen 3. Ctpoenue atoma. Pa3BuTHe npeacTaB/jieHHil 0 CTPDOEHHHU aTOMA

ATOM — Kak cioxHas cucreMa. CioxHas cTpykTypa sapa. [IpoToHbI 1 HEHTPOHBI.

JIBOMCTBEHHass mpupoAa 3JIEKTpoHa. Macca M 3apsj JJIEKTPOHOB. BOJHOBBIE CBOMCTBa
anekTpoHoB. CooTHomeHue HeomnpeneneHHocTH [eiizenOepra. Ilonarue opbOurtanu. BonHoBas
¢byHkus u BoiHOBoe YypaBHeHue Illpenunrepa. PanuanbHas u  opOuTaibHas COCTaBISIOLINE
BOJIHOBOM (DYHKLIUH.

KBantoBbie uncia. CTpyKTypa 3JIE€KTpPOHHBIX 00osiouek. KBaHTOBBIE YpOBHH, KBAHTOBBIE
HNOAypOBHH, S-, P-, d-, f- aromubie opOutamu. IlpaBuina KieukoBckoro. PeanbHble pacrmonokeHHs
YPOBHEM U MOYPOBHEN B aTOME.

OcCHOBHBIE PUHIUIIBI PACIIPEIETICHUS 3JIEKTPOHOB B aTOMe: NMPUHIUI HaUMEHbIIEH 3HepTuu,
npuHuun [laynmu u npasuino ['yana.

N300paskeHre 3JEKTPOHHOM CTPYKTyphl aToMa IpU IOMOILM 3JIEKTPOHHBIX (opMyn u
KBaHTOBBIX fY€eK. JHEPreTHUECKUEe JuarpaMMbl MHOTO3JIEKTPOHHBIX aTOMOB.

Paznen 4. Ilepmonmyeckmii 3aKOH W mnepuoanveckass cucrema djiaementosB /JI.H.
MenpeneeBa

ITouckn OCHOBBI KiacCH(UKAUM XHMHYECKHUX HJIEMEHTOB 10 OTKPHITHA MEPHOIHMYECKOTO
3aKOHa.

Tpu srtama pabotel (.M. MenaeneeBa B 00NacTH CUCTEMAaTHKU XUMHYECKHX 3JIEMEHTOB.
@opMynHMpoBKa NepHOaUYECKOro 3akoHa. Co3laHMe INEepUOANYECKOM CHCTEMBI AJIEMEHTOB.
Jlormueckue BBIBO/IBI U3 IIEPUOJAUYECKOTO 3aKOHA U IEPUOJUYECKON CUCTEMBI 2JIEMEHTOB.

CoBpemeHnHast  (GOpMYJTHUPOBKa MEpPUOAMYECKOro  3akoHa. CTpyKTypa  COBPEMEHHOU
MEPUOJNYECKON CHCTEMBI 3JeMEHTOB. KOpOTKOnepHOAHBIH M JIMHHONEPUOAHBIA BapHaHTHI
nepuoauueckoil cucremel. Ilepumon. I'pynma. [lenenue rpynmbl Ha TOArPYNIbL. [HUNIUYECKHE
JJIEMEHTBI, [TOJIHBIE aHAJIOTH.

S-, p-, d-, f- smeMenTHl. BHYTpEHHSS M BTOPUYHAS TIEPUOTHIHOCTb.

3aKOHOMEPHOCTH M3MEHEHUSI OCHOBHBIX XapaKTEPUCTUK aTOMOB IO MEpUojiaM u
rpynnaM. Paamycel aTOMOB M HMOHOB, 3HEPIrHsl HMOHM3AIMU, CPOJCTBO K JIEKTPOHY,
DJIEKTPOOTPULIATEIIBHOCTE: W3MEHEHHUs OJOTHUX XapakTEpUCTUK [0 I[epuoJaM U TpYyIIIaMm.
3aKOHOMEPHOCTH M3MEHEHMUSI BaJCHTHOCTH, OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIX CBOMCTB
3JIEMEHTOB U CBOMCTB OJJHOTHUITHBIX COCIUHECHUU.



BaneHTHBIC 3JIEKTPOHBI U MHOTOOOpa3ue BaJCHTHBIX COCTOSIHUN atomoB s-, p-, d-, f-
3JIEMEHTOB.

Pasznea 5. Xumnueckasi cBA3b

Tunel xumudeckoit csizu. KoBaneHTHas (mojsipHas W HenmossipHas). MeToj BaJICHTHBIX CBsI3ei
(MBC). Curma- u nu-cBa3u. OCHOBHBIE XapaKTEPUCTUKH KOBAJEHTHOW CBs3M. JlIMHA W 3HEprus
cBs3u. KpatHocts cBsizu. ['mOpuamsanusi aToMHbIX opOuTaneil. MeTon MOJeKyJIspHBIX opOuTanei
(MO JIKAQ). DHepreTudeckue auarpaMMbl TOMO- U TeTeposiiepHbIX MojeKyi. Ilomspuzanus cBs3u.
JIunoyIbHBI MOMEHT CBSI3U. XAPAKTEPUCTUKU B3aMMOJICHCTBYIOIIUX aTOMOB: MOTEHLIMA MOHU3ALUH,
CPOJICTBO K DJJEKTPOHY, JJIEKTPOOTPULATEIbHOCTh. JOHHAsg CBSA3b KaK MPEIACIbHBIA CIydai
KOBaJICHTHOM MOJISIPHOM CBsI3U. JIOHOpPHO-aKLENTOPHBIM MEXaHU3M 00pa30BaHUsl KOBAJICHTHOU CBSA3H.
Bomoponnass  cBa3p. MexmonekyispHas M BHYTPUMOJEKYJSIpHass  BOJOPOJHAs  CBS3b.
MexMoNeKyIIpHbIE B3aUMOJACHCTBUS MOJEKYJH. 3HAUYEHHE BOJOPOJHBIX CBA3ed. Meramueckas
cBs13b. KomriekcHble coequaenns. KoopauHanuonHas Teopus. THUIIHYHBIE KOMITJIEKCOOOpa30BaTeIH 1
aurasasl. MOHO- M NOJUACHTATHbIE JUTaH/bl. XeJaTHbIE KOMIUIEKCHI. M30MepHs KOMIUIEKCHBIX
coequHeHni. Kiaccudukanus u HOMEHKIIaTypa KOMIUIGKCHBIX coelnHeHnH. KBaHTOBOMEXaHHYECKHE
METO/bl TPAKTOBKH XMMHYECKOM CBSI3U B KOMIUIEKCHBIX COEIMHEHMsX. Jucconuanus KOMILJIEKCHBIX
coequHeHnil. KoHCTaHTa HECTOMKOCTM KOMIUIEKCHONO HOHA. [IpuMeHeHue KOMILIEKCHBIX
COETMHEHUN.

Pa3nen 6. KuneTnka u MeXaHU3M XHMHYECKUX peaKI Ml

CKopocTh XMMHUYECKOM peakuu, €€ 3aBUCUMOCTb OT IPUPOJbl U KOHLIEHTPALUU PEAreHTOB,
TeMieparypbl. KoHCTaHTa CKOpOCTH, €€ 3aBHCHUMOCTb OT TEMIEpaTypbl. YpaBHeHHE AppeHuyca.
OHeprus aktuBauuu. [loHSATHE O TEOPUM AKTUBHBIX COYJApEHHM, aKTMBUPOBAaHHOM KOMILJIEKCE B
TEOpUH aOCOJIOTHBIX CKOpPOCTeH peakuumu. MexaHM3M M KUHETHKAa peaklUil B TOMOICHHBIX H
rereporeHHbix  cucremax. llemusie (H.H.CemenoB) wu  konebarensubie  (b.I1.bemoycos,
A.M.)KaboTuHCKHMIA) peakiuy. 'OMOTeHHBIN M reTeporeHHbIN KaTanu3. KnHeTnueckuii BRIBOJ] 3aKOHA
JEUCTBYIOIIMX Macc.

WNuruburopsl u unHruOupoanue. OCOOEHHOCTHM KHUHETHKHM Tra3o(as3HbIX, KHUJIKO(Pa3HBIX H
TBepAO(Da3HBIX peakuuii. MexaHU3Mbl peakluii C y4acTHEM OPraHMYECKUX COCAMHEHUH.

Xumnueckoe paBHoBecue. OOpaTtumble M HeoOpaTuMble XUMHUYecKue peakiuu. CocTosHue
paBHOBECHs] W TPHUHIIMI  MHKPOCKONHMYECKOM oOpaTMuMocTH  peakiuu. KuneTtmueckuid u
TEPMOAVMHAMUYECKUN ITOAXObI K ONHUCAHUIO XUMUUECKOTO PABHOBECHS.

KoHcTanTa XMMHYECKOro paBHOBECHUS M pas3jinyHble CIOCOOBl ee BblpaxeHus. CBs3b
KOHCTAaHThl XMMHMYECKOI'O PABHOBECHsI CO CTaHJApTHBIM HM3MeHeHHeM sHepruu ['mbd6ca. Cmemienue
XUMHYECKOTO paBHOBECHUs IpU n3MeHeHuu ycinoBuid. [Ipunnun Jle [latense.

Bnusiaue cpenbl Ha nOpoTeKaHME XUMHUYECKMX peakiuil. OcobeHHOCTH Tra30(asHBbIX,
KUAKO(a3HBIX, TBepAO(pa3HbIX peakuuil. Poib SHTaNBNMIHOIO M SHTPONMUUHOTO (PAKTOPOB B
OIPEEIICHUHU HAIIPABJICHU IIpOLiecca.

Pa3nes 7. DHepreTuka U HANPaBJIEHHOCTh XMMHYECKHUX IPOLECCOB

OCHOBHbBIE TIOHATUS XUMHYECKOH TEPMOAMHAMUKHU: CUCTEMA, IMapaMeTpbl COCTOAHUS, paboTa,
SHEpPTHUsl, TeIUIOTA.

BHyTpeHHss sHeprus, U ee U3MEHEHHE NMPU XUMUYecKuX U (pa3oBbIx npespaieHusx. [lepsoe
Hayajlo TEPMOJAMHAMHUKH. OHTAJIbNUS 00pa3oBaHUS XUMHUYECKUX coeauHeHui. CTaHgapTHOe
cocrosinue. CTaHIapTHbIE SHTAIbNUU oOpa3oBaHMs. TerioBble >PQPEKTbl XUMHUYECKUX peaKLui.
TepMmoxuMuueckre pacueTbl, OCHOBaHHbIe Ha 3akoHe I'ecca. TepMOXMMHYECKHE IUKIIBL.
Tennoemkocts. TeMrniepaTypHasi 3aBUCHMOCTb TEIIJIOEMKOCTH M SHTAJIBIIHH.

Bropoii 3akoH TepMOAMHAMMKH. OHTPONHA. 3aBUCHUMOCTb JHTPONUM OT TEMIEPATypHI.
CrangaprtHas sHTpomnus. M3mMeHeHune sHTponuu NpH (a30BBIX MEPEXo/aXx U XUMHUYECKUX PEaAKIHIX.
Oneprust ['n66ca n sueprust I'enpmromnsia. Kputepuit caMonpon3BoIbHOTO MPOTEKAHUS MTPOLECCOB.
XVUMUYECKUN NOTEHLHUAN, 3aBUCUMOCTbh XMMHMYECKOTO IOTEHIMAaaa OT KOHLEHTPAaLWH, AABJICHUS
pearcHToB. Y CII0BUE XMMUYECKOT0 paBHOBeCUs. M30TepMa XUMUYECKON PEAKIUU.

KoHcTaHTa XMMHUYECKOro paBHOBECHs Kak Mepa TIJyOMHBI MPOTEKaHHUs IPOLECCOB.
Hcnons3oBaHne 3HaYCHUN CTaHIAPTHOW DHTAJIBIIMM M SHTPOIMHU IS pacdeTa KOHCTAHT PaBHOBECHS
XUMHMYECKHUX peakuuil. PakTophl, BAMAIONIME HAa BEIUYMHY KOHCTAaHTBI paBHOBecus. TepmonuHamu-
YECKHUH BBIBOJI 3aKOHA JICWCTBYIOIIUX Macc.



Paznen 8. PacTBopbl

PactBops! xumkue (BOIHBIE M HEBOJIHBIC), TBEpIbIE M Tra3000pa3Hbie. CrOCOOBI BBIpAKEHUS
KOHIIGHTPAllUd PacTBOPOB: MACCOBAasl JI0JIsl, MOJSIPHOCTb, HOPMAaJIbHOCTb, MOJISUIBHOCTb, MOJISIPHAS
noJsi. BiusiHMe Ha pacTBOPUMOCTh SHEPTHUHM CTPYKTYPhl KPUCTAIIMYECKOIO BELIECTBA M JHEPTUU
CoNbBaTallMi. PacTBOpBI HACHINIEHHBIC, HEHACBIIICHHBIC W, KOHIICHTPUPOBAHHBIC W pa30aBICHHBIE..
PacTBopbI HieanbHbIE U pealbHbIE.

[ToHsiTHE O KOJUIOMAHBIX PACTBOPAX.

KonnuraruBaeie CBONCTBAa pacTBOPOB HE AJIEKTPOJIUTOB M IJIEKTPOIUTOB. JlaBieHue mapa
OMHApHBIX pacTBOpPOB. 3akoHbl Paynsa. Kpuockomus u 30y/UIMOCKOMHMS KaK METOJbI ONpeiesieHuUs
MOJISIpHBIX Macc. OCMOC M OCMOTHUYECKOE JaBJICHUE B HEOPraHUYECKUX U OMOJIOTMUECKUX CHCTEMaX.
3akonbl Payns u Bant I'odda mms pacTBOpoB HE 3JIEKTPOIHMTOB M 3JIEKTPOJHUTOB. M30TOHWYECKHIA
K02 purment.

Onexrponurnueckas aucconnanus (C.Appennyc). CUibHbBIE U cna0bie 3NeKTpoiauThl. CTereHb
U KOHCTaHTa auccouuanuu. PakTopbl, BIUSIONIME HA CTENEHb AIEKTPOJIUTUYECKON AUCCOIHAIINH.
Kaxymasicsi crerneHb TUCCONMANNU CHIBHBIX AJIEKTPONUTOB. JlMccomuamnus cliadbiX AJIEKTPOJIUTOB.
3akoH pa3BeneHus OcTBayibia.

Bona xak BaxxHenmmi pacrBopurens. Koncranrta nucconumanuu Boasl. IoHHOE nponsBeacHue
BOJIbI. BomopoagHbIN MOKa3aTelb.

I'mppomns u conbBonu3 coned. KoHcTaHTa paBHOBECHS peakuu rujaposn3a. PakTopsl,
BIIUSIIOLIME HA PAaBHOBECHE PEAKIIUI THPOIIH3a.

[IpousBenenne pacTBOPUMOCTH IUIOXO PACTBOPUMBIX CHIIBHBIX 3JIEKTPOJUTOB. Y CIOBUA
OCaXECHUS U PACTBOPEHMSI OCA/IKOB.

Pazgen 9. OKHCIMTEIbHO-BOCCTAHOBHUTE/IbHbIE PeAKIUU

Teopuss OKHMCIMTENBHO-BOCCTAHOBHUTENbHBIX peakuuil. Kraccupukanus OKuUCINUTENBHO-
BOCCTAaHOBHUTEJIbHBIX peakuuii. MeKMONeKyIIsIpHBIE, BHYTPHUMOJIEKYIIAIPHEIE, peakuu
aucnponopuuonnposanusd. Okucnurens. Bocctanosurens. [Iponeccel OKUCIIEHNS U BOCCTAaHOBIICHUS.
CocraBnenune ypaBHeHHfI OKHUCIHNUTECIIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ MCTOAOM OJJICKTPOHHOTI'O
OanaHca 1 MeToJIoM nonypeakuuid. CTerneHb OKHUCIEHUsI aTOMOB B MoJiekyie. [IpaBuiia onpenenenus
CTCIICHU OKHUCJICHHUA aTOMOB B MOJICKYJIaX U CJIOKHBIX MOHAX.

Paznen 10. OcHOBBI 2JIEKTPOXUMHH

DONeKTpoabl, TraJbBaHUYECKUH 3i1eMeHT. (CxemaThueckoe H300paKeHHE TIalbBaHUYECKOTO
aJeMeHTa. DIEKTpOoAHbIM moTeHnual. CTaHgapTHBINA S7eKTpoaHbid nmoteHnuan. DJC, crangapTHas
SJC.

Psin nanpspxenuit. YpasHenue HepHcra DieKTponn3 pacTBOPOB U PACILIaBOB.

Pa3zgen 11. KommiekcHbIe coeIMHEHUA
Kommniekcheie coenunenus. Koopaunanmonnas teopusi Bepnepa. OCHOBHBIE THIIBI
KOMIUIEKCHBIX coelnHeHni. HoMeHklaTypa KOMIUIEKCHBIX coeauHeHnil. [IpakTndeckoe nmpuMeHeHne
K. C.

6. OBPA3OBATEJIBHBIE TEXHOJIOTI' MU

[Ipu n3yueHnH TeOPETHUYECKOr0 Kypca Ha JEKIMIX MpeaycMaTpUBaeTCs 3aI0)KeHHe MaTepuaa B
Bujie npe3eHTanuu. OTaenbHbIe JeKIMH U3JaratoTcs Mo MpoOJIeMHON TEXHOIOTHH.

Ha nexnusx HCIoONb3ylOTCS B KadecTBE JEMOHCTpAIllMOHHOro Mmarepuana llepuoanueckas
cucrema anemenToB /1. 1. MenneneeBa u psia Jpyrux ClpaBOYHBIX TaOJIHULI.

[Ipr w3y4eHUM CBOWCTB OTHCITBHBIX XUMHUYECKUX COCIMHEHHH W XHMHUYECKHX IPOIECCOB
MpeycCMaTpUBAETCS TIOCTAHOBKA JICKIIMOHHBIX JIEMOHCTPAIIMOHHBIX OMBITOB.

Hexotopblie pa3fenbl TEOPETHMUYECKOrO Kypca H3Yy4YaloTCsl € HCHOJIb30BAHUEM Ollepexaroieit
CaMOCTOSITENTbHON pabOoThI: CTYACHTHI MOIYYalOT 3aJaHHs HA O3HAKOMJIEHHE C HOBBIM MaTe€pHUajIoM J0
€ro U3JI0KEHHS Ha JeKIUIX.

Jlns Gosiee OCHOBATENbHOW OLIGHKHM YCBOSIEMOCTH TEOPETHYECKOrO Marepuaia CTyIAeHTaMHu
UCIOJIb3YIOTCSL TECThI, @ TaK)K€ TPAJAMIIMOHHBIE MHUCHbMEHHbIE U YCTHBIE KOHTPOJIbHBIE MEPOIPHUSITHS
(KOJUTOKBUYMBI, KOHTPOJIbHBIE pAaOOTHI).

[Ipu nmpoxoxxaeHuu 1ab0paTOPHOrO MPaKTUKyMa CTYAEHTaM Ipeisiaraercsd padoTaTh B MallbIX
rpymnmax: yueOHas rpymnmna pa30uBaeTcs Ha HECKOJIBKO HEOOIBIINX TPy — MO 2-3 YeIoBeKa.



Kaxnas rpynma BelmonHsieT 3aqaHue (Ja00paTOpHbIE OMBITHI) M3 Ja0OPAaTOPHOTO MPaKTHKyMa
1o obuieit u Heopranndeckoil xumun. [Iporecc BeIMoTHEHHUS Ta00PATOPHBIX OMBITOB OCYILECTBIISCTCS
Ha OCHOBE OOMEHa MHEHUI U BBIOOPA ONTUMAIIBHOIO IIYTH PEILICHHS.

Ha ocHOBaHMM IOJIY4YEHHBIX JAHHBIX II0 BCEM OINBITAM Ka)KIbIM CTYAECHT 3aloJHAET CBOU
71a00paTOPHBII JKypHAJI, I/le 3allUCHIBACT PE3yJbTaThl OINBITOB, HAOIIOIEHUS, COCTABIAET ypaBHEHUS
peakuuil XHMMHMYECKUX IPOLECCOB, €CIM HYKHO IIPOU3BOAUT COOTBETCTBYIOLIME pPACUETHl U
pe3yabTaThl IPEACTABISAET B BUE rpaduuecKoil 3aBUCUMOCTH.

Ha coGecenoBanuu ¢ mpemnojaBareieM CTYACHT MpeICcTaBiseT OQPOPMIICHHBIH OTYET MO JTaHHON
nabopaTopHOl paboTe M OTBEYAeT Ha BOMIPOCHI MPENojaBaTeis, CBA3aHHbIE C METOAMKON pPabOTHI,
pesyabTatamMu W BbIBogamu. llo psgy paboT mpemycMmarpuBaeTcsi MPUMEHEHHE TECTOBOTO METOoJa
«GaLUTBD.

I'pynmoBas paboTa B XUMHUYECKOH J1aOOpaTOPUU CTUMYIHUPYET COTJIACOBAHHOE B3aWMO/ICHCTBHE
MEXNYy CTyJEHTaMH, OTHOIIECHUS B3aUMHOW OTBETCTBEHHOCTM W  coTpyaHuyectBa. llpm
(GOopMHpOBaHMN TPYNIl YYUTHIBACTCS [(BA MPH3HAKA: CTENEHb XUMHUYECKOW IOATOTOBIEHHOCTH
CTYICHTOB U XapaKTep MEKIMYHOCTHBIX OTHOLICHHH. B psne ciydaeB cTyleHTaM CaMHUM IPEUIaracTt
pa3duThCs HA TPYIIIBI, COCTAB KOTOPBIX BIOCIEIACTBHUA MOXET KOPPEKTHPOBATHCS ISl TOBBIIICHUS
KayecTBa pabOoThl.

B mabopaTopHOM MpakTHKyMe€ MpPH BBIIOJHEHWU OTIENBHBIX OIBITOB HCIOIB3YETCS METO[
poOJEMHOro O0y4YeHHUs: CTYJCHT I0JIy4aeT 3a/laHue Ha XUMHUYECKHUI MpoLecc, METOJUKY KOTOPOTro
OH JIOJDKEH Mono0paTh CaMOCTOSTENbHO, HMCXOIS W3 HMEIOIIMXCS PEAaKTHBOB, OOCYIUTH €€ C
IIPENoAaBaTesIeM U 3aTEM MPUCTYIIUTD K €r0 BBINOJIHEHHUIO.

7. HIEPEYEHb YYEBHO-METOANYECKOI'O OBECIIEYHEHUS IJI51
CAMOCTOSTEJBHOM PABOTBI OBYYAIOIINXCSA IO JUCHUILINHE

JIeKIMOHHBIE 3aHATHS MPOBOAATCS | pa3 B Hemeno B oObeMe 2 4acoB B MEPBOM CEMECTpE.
JlaGopaTopHble 3aHITHS TPOBOIAT €KEHENEIbHO B 00beMe 2 udacoB B Hepaenmto. [locime okoHuaHus
HU3YyUCHUA Ka)KHOﬁ TEMbl CTYACHTBI IIPOXOJAAT TECTUPOBAHUC, CO6CCC}10B3HI/IG, BBITIOJTHAKOT

KOHTPOJIbHBIE Pa0OTHI.
7.1. TlepedeHb-yueOHO-METOIUYECKOTO OOECTICUeHHUS AJIsl 00YUarOIINXCs IO AUCHHUTUINHE:

1. Axmeros H. C. O6mas u Heoprauuueckast Xumust: yueOHuk ais By3oB/H. C.  AxmeTos.
— M.: Beicm. mik., 2002. — 743 c.
2. I'muaka H.JL O6mas xumus. — M.:UuTerpan-IIpecc, 2002. — 727 c.
3 I'muuka H.JIL 3agaumn u ynpakaenus no odmeit xumun. — JI.: Xumus, 2001.
4. VYraii S.A. O6mas u Heopranmueckas xumust. — M.:BIII, 2000. — 527 c.
5 CanamoB A.X., Kutuesa JI.U., Akranuesa A.I'. JlJabopaTtopHblil IpakTUKYM MO
oOmieit u Heopranndeckoi xumud. [lox pen. mpodeccopa CynreiroBoii 3.X. —

Marac, [Tnnurpum, 2008. — 71 c.

7.2. YxazaHus 1y1si 00y4Jaronuxcst 0 OCBOSHUIO TUCITUTUIAHBI

Tadoauua 7.1.. Conepxxanune caMmoCTOATEIbLHON pad0oThI 00y4AIOIIMXCS



Homep
paszoena
(mempot)

Temwi/e6onpocnwt, evitHocumble Ha
camocmoamenvbHoe uzyueHue

Kon-
60

uaco

Dopmul
pabomul

1.

[IpocTsle u cnoxHble BeniecTBa. PacpocTpaHeHHOCTh
3JIEMEHTOB B 3€MHOM KOpE U KOcMoce. XUMHUECKUE U
¢busnueckue cBoiicTa BeuecTna. [loHsTHE O UNCTOM
BellecTBE U puMecH. OCHOBHBIE METO/IbI IIOJTyUEHUS
yrcThIx Bemects, [1IJIK. Knaccnukanus xummaeckux
pEeareHToB M0 CTeNeHU YUCTOTHI. [loHsTHE O
XUMHUYECKOH PEAKLMU KaK IPEBPALLIEHUH BEILIECTB.
OcCHOBHBIE TUIIBI XUMUYECKUX PEAKLIUI: PEAKIIH
pa3ioKeHus, COEAMHEHUS, 3aMELEHHsI, 0OMEHa,
BHYTPEHHETO IpeBpaiieHus. HomenknaTypHbie
npaswia MKOITAK Heoprannyeckux BEUIECTB.
Knaccudukanus npoctsix BemectB. Knaccudukarus
CJIO’KHBIX BEILIECTB 10 cOCTaBy. buHapHbie
coequHeHus. IHTepMeTauinuecKkue COeJuHEHUS.
Krnaccudukanus cioxKHbIX BEIIECTB MO
(GYHKIIMOHATIBHBIM MTPU3HAKAM.

cobece0BaHueE,
TECTOBBIA
KOHTPOJIb

SAnpo xak auHAMUYECKas CHCTeMa IPOTOHOB M HEH
TPOHOB. YCTOWYHMBBIE U HEYCTOHYMBBIC  fAJIpa.
PanuoakTtuBHbIN pacnan saep. [lepuon nomypacnana.
SnepHble peakuu W TPEBPALIECHUS XHUMHUYECKUX|
37eMeHTOB. VICKyCCTBEHHAs pPalOaKTUBHOCTb.
«MeueHble» aTOMbI U KX TPUMEHEHUE.

cobece0BaHuE,
TECTOBBIN
KOHTPOJIb

OTtkpseiTHE IEpUOANYEcKOro 3akoHa /.M.
MenaeneeBbiM. [IpuHIMI TOCTPOEHUS €CTECTBEHHOU
CHCTeMEI 3jieMeHTOB. Mcnons3oBanue ..
MeneneeBbIM METOJIOM MHTEPIIOJALINM JJISI
WCTPABJIEHUS ATOMHBIX MACC M MPEACKa3aHUs
CBOWCTB €11E€ HE OTKPBITHIX JJIEMEHTOB.
DKCNepUMEHTAIbHBIE TOATBEPKICHUS
TeopeTndeckux npeackasanui [1.11. Menneneesa.
3HavYeHNE OTKPBITHS IEPUOUYECKOTO 3aKOHA.
PackpbiTHe B meprognyeckoi cucreme BceoOuen
€CTECTBEHHOW B3aMMOCBSA3U MEKY XUMUUECKUMHU
3JeMeHTamMu. [ paHuIbI ¥ YBOIIOLMS TEPUOANYECKON
CHCTEMHEI.

cobece0BaHuE,
TECTOBBIN
KOHTPOJIb

Bonoponnas cBsi3b. MexMoneKkyIsipHas 1
BHYTPHUMOJIEKYJISIpHAsi BOJOPOAHAs CBsA3b. BiausiHue
BOJIOPOJIHOM CBSI3M Ha CBOMCTBA BellecTBa. Poib
BOJIOPOJHOM CBSI3U B OMOJIOTHYECKUX TIPOIeccax.
Mertammueckas cBsi3b. OCOOCHHOCTH AJIEKTPOHHOTO
CTPOEHHS aTOMOB, CIIOCOOHBIX K 00pa30BaHUIO
METAJUIMYECKOU CBSI3U. MEKMONEKYIIpHbIE
B3auMOJAeHCTBUSA. J{UNOIb-UIIO0IIb, JTUTOJIb-
WHYIIUPOBAHHBIN JUTIOJb, TUCTIEPCHOHHOE
B3aUMO/ICHCTBHE.

cobecemoBaHue,
TECTOBBINA KOH-
TPOJIb




HoHHBIN 1 paluKaIbHbIA MEXaHU3Mbl XUMHYECKUX 6 cobece0BaHue,
peakuuii. CBoOoaHBIE paguKaibl. [loHsaTue o TECTOBBII
LEMHBIX peakiusax. Buasl karanusa: TOMOT€HHBIH, KOHTPOJIb
reTePOreHHbIN, MUKPOTE€TEPOre€HHbIN, aBTOKATAJIN3,
MTOJIOKUTEIBHBIN U OTPULIATENIbHBIN KaTaIu3,
noHsATHE 00 HHruouTOpax. OcoOeHHOCTH (DEPMEHTOB
Kak Karanu3aTopoB. VMcnosb30BaHue KaTaanu3aTopoB
B IIPOMBIILICHHOCTH.

6. [IpuMeHeHne TepMOMHAMUYECKUX (PYHKITUH TS 6 cobece0BaHue,
XapaKTEPUCTUKU PEAKIIMOHHON CIIOCOOHOCTH TECTOBBIA KOH-
BEILIECTB U OLIEHKE BO3MOXHOCTH MPOTEKAHUS TPOJIb

XMMHYECKUX PEAKIUI

CoiicTBa pacTBOpOoB. PacTBOPUMOCTS. 8 cobeceqioBaHueE,
Konunenrpanus pactBopoB. CriocoObl BbIpaxeHUs TECTOBBII
KOHLIEHTPALlUU PacTBOPOB: MaccoBast 10JIsi KOHTPOJIb
PacTBOPEHHOTO BEIIECTBA, MOJIIPHAsI KOHIICHTPALIUS,
MOJIIpHAsi KOHIICHTPAI[Us SKBUBAJICHTA, MOJIbHAS
J0J1s1, TIOJISIPHOCTb.

OKHCIIUTEITbHO-BOCCTAHOBUTEIIHBHBIC PEAKIIHH. 8 cobece0BaHuE,
Oxucnurenn, BoccTaHOBUTEIH. OCHOBHBIC TECTOBBINI
3aKOHOMEPHOCTH B U3MEHEHUHU OKUCIUTEIHHO- KOHTPOJIb
BOCCTAHOBUTEIBHBIX CBOMCTB IMPOCTHIX BEIIECTB U
coenuHeHuil. Ctenenp okuciaeHus. Knaccudukarms
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA.
MeToab!l paccTaHOBKH KO3 (UIIEHTOB B
YpaBHEHUU OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakuuii. Ponb cpebl B MpoTeKaHun
OKHCIIUTENBHO- BOCCTAHOBUTENBHBIX MPOLIECCOB.
MossipHbIe MacChl SKBUBAJIEHTOB B OKUCITUTEIIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUIX.

9 Krnaccudukanus KOMIIEKCHBIX COSAMHEHUN: 8 cobecemoBaHue,
TUMHWYHBIE KOMIIJIEKCHBIC COSTMHEHUS, XEJIaThl, TECTOBBIM
MOJIU- IAEPHBIE KOMILUIEKCHI, 30~ U KOHTPOJIb
reTepONOIMCOCTMHEHNUSI, AKBAKOMILIEKCHI
(KpHCTaJIIOTUIPAThI KaK YaCTHBIN ciydait
AKBaKOMILJIEKCOB). AMMHAKaThI.
AnuokoMInIeKcel. J|BOMHBIE COMIM KaK YaCTHBIN
ciy4ail aiuao-KoMIuiekcoB. [lomuranorenuasl, mo-
JINCYJB]IbI, TIEPOKCUAHBIE coequHeHus. KnactepHbie
COCJIMHEHMUS, TT-KOMITIIEKCHI, KOMIIJIEKCHI «TI'OCTh-
XO035IMH», COCIMHEHUS BKIFOUECHUS, KJIATPATBHI,
eoauThl. 30Mepusi KOMIUIEKCHBIX COEUHEHMIA:
ruapaTHas, KOOpJMHAIIMOHHAS, TEOMETpUYECKas,
M30MEpHs TIOJI0XKEHHS (COJIeBast U30MEPHS),
MOHM3AIMOHHAasI, ONITUYECKasl.

8. OHEHOYHBIE CPEJACTBA JJISI TEKYIIEI'O KOHTPOJISA YCIIEBAEMOCTH U
MPOMEXYTOYHOM ATTECTALIMA



Bonpocul ona cobecedosanusn

Tema: «OcHOBHbIE€ MOHATHSA U 3aKOHBbI XHMHH. JKBHUBAJIEHT»

1.

10.

OGBEM pe3sHHOBOI KaMepbl aBTOMOOHIBHOM muHb pasen 0,025 M°, napnenue B Heit 5,0665
10° Ia. Ornpenenure Maccy Bo3lyxa, Haxodierocs B kamepe mpu 20°C.

. Paccunraiite MoTeKyIspHYIo Maccy rasa, ecin 7-107 xr ero mpu 20°C 1 0,253-10° Ia

3aEnMatoT o6bem 22,1810 v,
Paccuuraiite cpeiHIOI0 MOJIEKYJISIPHYIO MAacCy U IUNIOTHOCTH IO AUOKCUTY YIiiepojia CMECH
ra3oB, cojaepxkaiieit mo ooremy 38% docrena COC12 u 62 % xmnopa Clo.
Ompenennure maccy 10 m° rasosoii cmecn, comepaxarieii (o oGbemy) 50% Bogopona 1 50%
TUOKCHA yrieposaa (H.y.).
I'a3 (n.y.) 3anuMaeT oObeMm 1 M. [Ipu xakoii TemriepaType 00beM raza yTpouTcs, €CIu
JIaBJICHUE T'a3a HE MEHSETCs?
[Ipu xakoM naBiIeHNUH Macca XJjopa oobeMom 3-1 073 m® cocrasur 2,5:107 kr, eciu
t=23°C?
Kakyro maccy CaCO3 Hafio B35ITh, YTOOBI IOJTYYUTh IIPU €0 IPOKATIMBAHUU TUOKCU]]
yriaepoja, 3aHUMaroIui 00beM 25- 10 M3 npu 15°C u naBnenun 104000 I1a?
Boerauciure 06bem 0,100 kr razosoii cmecu coctaBa 3CO+2CO2 ipu 50°C u naBienun 98600
[Ta.
U3 5-10° kr xyopata kanust KCIO3 6110 momyueHo 0,7-10° M KHCJIOPO/Ia, U3MEPEH- HOTO
npu 20°C u gasnenuu 111900 ITa. Onpenennte MacCoBYIO 100 IPUMECEH B XJI0paTe
KaJusl.

ITpu 0°C B cocyne oobemom 14+ 103 M® coaepxurcs 0,8 102 kr Bojopoaa u 6,30 102 kr
azoTa. OmnpenenuTre napuuaibHOE JaBICHHUE a30Ta U 0011ee 1aBICHUE CMECH.

Tema: «OcHOBHBIE KJIaCChI HEOPraHu4e€CKMux coeIMHEeHM I

1.

1

0.

Kakne OuHapHbIe COeIMHEHNS HA3bIBAIOT OKCHIAMH? Y KaKUTE BO3MOYKHBIE CITOCOOBI MX
TIOJTY9EHHUSL.

Ha yem ocHoBaHa knaccudukanys OKCHIOB Ha: a) HeCOoJIe00pa3yroIIue u cojaeodpasyromue; 0)
KHCJIOTHBIE, OCHOBHBIE ¥ MPOSIBIISIONINE KUCIOTHO-OCHOBHYIO JIBOWCTBEHHOCTH? Kakue
peaKIuy XapaKkTEePHbI AJIST OKCHJIOB Ka)XI0H M3 ITUX TPYIII?

[TpuBenuTe MpUMeEphl OKCHIOB, KOTOPBIE MPU B3aUMOIEHCTBHH € BO0I 00pa3yIoT /iBe
kucnoTel. Kak B3anmmozeiictBytot ¢ pactBopom Ca(OH)2 oxcuasr N2Os, N2Os u NO,?

B 1eMm nposiBiisieTCst KUCIOTHASE TPUPOJIA T€X OKCHUIOB, KOTOPBIE C BOJIOW HEMOCPEIACTBEHHO HE
B3aUMOJICHCTBYIOT?

Ha3zoBuTe OCHOBHBIE OKCH/IbI, HEOCPEACTBEHHO B3aMMOACHCTBYIOIIHE ¢ BoJol. HanmummunTe
ypaBHEHUsI COOTBETCTBYIOIIUX PEAKIIUM.

Kakwue mo xapaktepy oKCUABI 00pa3ytoT HEMETAIIBI U METAJIBI B Pa3HBIX CTEMEHSIX
okucnenns? ITokaxure 3To Ha npuMepe okcuaos xpoma CrO, Cr203, CrOs.

VY Kkakoro u3 IByX OKCHJIOB OCHOBHBIE CBOMCTBa BhIpaxkeHb! cuibHee: FeO nmm Fe203; SnO
nin SnO2; ZnO nwnu CdO; SnO unu PO; BbO uimu CaO; As2O3 nimu Bi2O3?

B kakux ciydasx JBa OKCHAa MOTYT B3aUMOJICHCTBOBATH JIPYT C APYTOM H KaKue COSAMHECHUS
P 3TOM 00pa3yroTcs?

Kakue okcuipl 1 Ha KAKOM OCHOBAaHMH MOTYT OBITh OTHECEHBI TAKXKe M K KJIACCY COJEit?
[TpuBenyTE COOTBETCTBYIONINE TPHMEPHI.

dopmMynamMu KaKuX CoJieid MOXKET OBITh (POPMAITFHO BBIPAKEH COCTAB TAKMX MUHEPAJIOB, KaK
IIMUHENN, TAyCMaHWUT, MarHeTuT? K KkakoMy KIJlaccy ClielyeT OTHECTH 3TH COCTUHCHUS?

Tema: «Ctpoenne atoma. [lepuoanyeckuii 3aK0H U NEPUONYECKAS CHCTEMA XUMHYECKUX

anemMenToB .. MeHaeneeBay»

1. Yro Ha3bIBAIOT MPUHITUIIOM HEONIPEACICHHOCTH U COOTHOIIIEHHEM HEOTPEICIICHHOCTH ?



[TpuMeHNMO JT1 IOHITHE TPASKTOPHUH JBUKECHHS K MUKpodacTuiiam? YeM 3To onpeaensieTcs u
KaKo€ MOHAITHE €ro 3aMEHSICT?

HeonpeneneHHOCTh B CKOPOCTH AJIEKTPOHA PaBHA 10® em/c. Haiture COOTBETCTBYIOIIYIO
HEONPEICIICHHOCTD B MOJIOKEHUHU AJICKTPOHA.

Uto Ha3bIBalOT SHEprueit nonnzanun? Kakas BeqMurHa UMEET ¢ HEl OJIMHAKOBOE YHCIIOBOE
3HaueHue? B kakux elnHUIAX OHU U3MEPSAIOTCS?

Uemy paBHO YKCIIO BCEX BO3MOXKHBIX MOHU3AIMOHHBIX TOTEHIIMAIOB JJIsl J]AHHOT'O aTOMa U YTO
SIBJISICTCS] IPUYMHON YBEJIMUCHUS MX 3HaYeHHUH B pany: [1<I2<l3...?

Kak 3aBUCHT BeTMYMHA HOHU3AIIMOHHOTO MTOTCHITMANIA OT 3HAYCHUS JIJIs1 DJICKTPOHA TJIABHOTO
KBaHTOBOT'O YKCJIa M YeM 3Ta 3aBUCUMOCTh 00YCIIOBIIeHa?

UTo Ha3BIBAIOT CPOJCTBOM aTOMa K JIEKTpOHY? JlJis KaKuX 3JIEMEHTOB 3Ta BEIMYMHA UMEET
HauOOJIbIIIee TOJIOKUTETHPHOE 3HAYCHHE U JIJTs1 KAKUX OTpHUIlaTeNbHOe 3HaueHue? Kakue
AKCIIEPUMEHTAJIbHBIC JJAHHBIC YKA3bIBAIOT HA HEBO3MOXKHOCTh CYIIECTBOBAHUSI MHOTO3apPSsIIHBIX
MIPOCTHIX HOHOB?

Kaxoii BBIBOJ MOKHO CI€IATh O CBOMCTBAX dJEMEHTA 10 3HAYECHHUIO )11 HEr0 HOHU3aILMOHHOI0
MOTEHIIMaja U CPOJCTBA K DIIEKTPOHY?

UTto Ha3bIBatOT a0COJIIOTHON M OTHOCHTEIILHOM AJIEKTPOOTPHUIIaTeIbHOCTRI0? Kak 1o 3HaYeHHIO
3TOW BEJTMYUHBI MOXKHO, CYJIUTh O HAPaBICHUH CMEUICHHS SJIEKTPOHHOM IJIOTHOCTH MIPH
o0Opa3oBaHUM CBsI3Ei?

10. Yto Ha3bIBAIOT CTENEHBIO OKMCIECHHS DIIEMEHTA U YCMYy paBHA UX 0611185{ CyMMa B MOJICKYJIC U

1.

none?

Tema: «Xumuuyeckasi CBA3L»
MoskeT 11 AnMHA CBSI3U OBITH PAaBHOM CyMMe paJinyCcoB JIBYX aTOMOB, KOTOpPbIE €€ 00pa3yoT?

ITokaxxute 1 00bsICHUTE Ha ipuMepe Monekynbl Ho, 3Has, uro r/H/=0,053uM, a d/H-
H/=0,074umMm.

Breruucnure suepruto ¢ -cBsa3u C-C, ecnu ctangapTHas Temiota oopazoBanus C-H u3
ra3oo0pa3HbIX yriepoja 1 BojopoJa paBHa -2815 k/[x/mounb, a sHeprus o-cesizu C-H paBHa -
411,3 xJIx/mMob.

Oueprus aucconuanuu HJ paBna 298,4 x/Ix/mMoib. MoxkHo 11 paznoxuth HI Ha anemMeHTh
pHu 00JTy4YeHUH YIbTPa(UOIETOBBIM CBETOM A = 2:10710 2 Kaxkyto sHepruro Haio 3aTpaTUTh,
YTOOBI PA3NOKUTH 5 10° r HI?

[Touemy MakcuMalbHasi KOBaJIEHTHOCTh (ochopa MOKET ObITh PAaBHOM MATH, a y a30Ta TaKOe
COCTOSIHUE OTCYTCTBYET?

B pamkax teopun BC 00bscHUTE, TOYeMY Y OOJIBIIMHCTBA P-3JIEMEHTOB C IEPEMEHHOM
BaJICHTHOCTBIO €€ 3HAUEHHUs pa3InyaroTcs Ha 27

JUIsl KAKHX 9IEMEHTOB, HMEOIIIX YIEKTPOHHBIE KOH(HTYPAIIHH BHEIIHETO CIIosi aToma 352 p2
4s” p* | 5s° p° , Bs' p° XapaKTepHbI IIepeMEHHAs YETHAS I ePEMEHHAs HEUSTHAs BANICHTHOCTH?

Ha ocHoBaHMuM pazHOCTH NEKTPOOTPUIIATETLHOCTA aTOMOB 3JIEMEHTOB YKKHUTE, KaK
M3MEHSICTCS CTeNeHb HOHHOCTH cBs3HU B coequnenusx HF, HCI, HBr, HJ?

Paccuuraiite a3 ekTHBHBIE 3aps/Ibl aTOMOB BOAOPO/Ia U XJI0pa, 00pa3yroIiX KOBaJICHTHYIO

MOJISIPHYIO CBSI3b, €CIH Wken MOJIEKYIIBI HC1 paBen 3,4-10°°° Ko™, a suinna cssisu H- C1 paBHa
1,2710% m.

Kak  MOXHO OOBSACHUTH, YTO AMMHUAK U TPUPTOPHU] a30Ta, UMEIOIINE OAMHAKOBYIO MU~
pamMuaanbHy0 GopMy U colepiKalie aTOMbI 3JIEMEHTOB ¢ MPUMEPHO OJJMHAKOBBIM PA3IUYUEM



10.

11.

12.

13.

14.

15.

16.

17.

18.

B OJICKTPOOTPUIATCIIBHOCTH, CYIIICCTBCHHO PA3JIMYAIOTCS IO BEJIMYNHE JUIIOJIbHBIX MOMCHTOB!

u (NH3) = 0,49 « 10%° Kirm, u(NF3)=0,07-102° Ko m?

Kak coriacoBaTh Maityto moisipHOCTb ¢Bsizu B MoJiekyie CO (1 = 3,33 103 Kim) co
3HaunTeNbHbIM paznuaneM B 90 C u O D0(C)=2,5; 20(0) = 3,5.

Honnas ceaso.
Temmneparypa miasneaus CaC1,=780°C, CdCl>=560°Q pamuyc Ca pasen 0,104 um, Cd—0,09

HM. OOBSACHUTH pa3Inyie TEMIEPATYP IIABJICHUS.

ITpu nepexone ot CsF k CsJ remneparypa miaBiaeHus KpUCTauioB ymeHbInaeTcs. OObICHUTH
Ha0JI01aeMBIi X0]1 U3MEHEHUS TeMIICPATyPhI IJIABICHHUS.

OOBACHUTH HEYCTORIMBOCTH rHaApokcuaoB Meau (1) u cepedpa (I).

OOBSACHUTD C MO3ULMN IPEACTABICHUH O MOJISPU3ALUU HOHOB MEHbIIYI0 ycToiunBocTh AUCI3
B cpaBHeHuH ¢ AuCl.

K2COs mnaButcs ipu 890°C 6e3 pasznoxenust, Ag2CO3 pazmaraercs yxe mpu 220°C.
OOBACHUTDH yKa3aHHOE pa3jivyue.

BaCl, B BomHBIX pacTBOpax IUCCOLMUPYET MOTHOCTHIO, a HYCl2 moutn He quccouuupyer.
OOBbscHUTE ATO PA3JINYUE B CBOMCTBAX COJIEH.

UTo Ha3BIBAIOT JOMOJHUTEIBHBIM MOIAPU3aAMOHHBIM 3P dekToM? OOBICHUTD, KaK €ro

2+ .
Hanuuue B coeuHeHusax HY™ nenaer oxcua HYO Menee ycToituuBbiM, yeM okcun ZnO, He-
CMOTpS Ha OOJIBIIUMA PAJNyC HOHA PTYTH.

Kakoe coenunenue repmuuecku 6omnee ycroitunbo: a) PbCOs u CaCOsz, 6) HYCls u PbCly, B)
FeClz u NiCls, r) Zn(OH)2 u Ca(OH)2, 1) MgCO3 u SrCOz.

Tema: «IHepreruka M HANPaBJIEHHOCTb XMMHYECKHX MIPOLIECCOB)

1.
2.

Kakoii 3akoH sBJIsIeTCS OCHOBHBIM 3aKOHOM TepMOXUMuUU? JlaliTe ero GopMyIHpOBKY.
[lepeuncnure ciencTBus, BeITEKaOME U3 3akoHa ['ecca. [l kakux onpeneseHnii OHn
HCIOJIb3YIOTCSl B TEPMOXUMHUYECKUX pacyerax?

Kaxoii pyHKIIHEH COCTOSIHUS XapaKTepU3yeTcsl TEHICHIIUS CUCTEMBI K JOCTH)KEHUIO TaK
Ha3bIBAEMOT'0 BEPOSITHOI'O COCTOSTHUSL, KOTOPOMY COOTBETCTBYET MaKCHUMaJIbHast Oecriopsi-
JIOYHOCTD paclpeaeeHus 4acTuL?

Kak u3meHsieTcst SHTpOIuUs: CUCTEMBI C MOBBIIIEHUEM TeMIIEpaTyphl, B PEAKIUAX CHHTE3a U
pa3yoKEeHUS BEIIeCTB?

Kax BiusieT Ha SHTPONHUIO CHCTEMBI 00pa30BaHUEe Ta3000pa3HBIX MPOTYKTOB?

Kakumu ofHOBpeMEHHO JIeHCTBYIOIIMME (PaKTOPaMu ONpeAesieTCs: HallpaBIeHHOCTh
XUMHYECKOTO Iporecca?

Uro HazbiBatoT 3Heprueit ['m66ca? Kakum o6pa3om nzmenenue 3toit BenuuuHsl (AG)
yKa3bIBaeT Ha TEPMOJIMHAMUYECKYIO BO3MOXHOCTb HJIM HEBO3MOXHOCTh CAMOITPOU3BOJILHOTO
nporekanus npouecca? Kakoe 3HaueHne AG onpeensieT paBHOBECHOE COCTOSIHUE CUCTEMBI?
ITpu kakom cootHomennu AH u TAS: a) cucrema HaXOAUTCS B paBHOBECUH, 0) XUMUYECKUN

MPOIIECC HAMPABIIEH B CTOPOHY IK30TEPMUUYECKON MITU SHIOTEPMUUECKOMN peakiuu?



9.

10.

DOHTANTBIUIHBIM WX SHTPOIMUHBIM (PaKTOPOM ONpEIESeTCS HalpaBIeHue XUMUYECKIX
peaKkuuii MpH OYE€Hb HU3KUX TeMIleparypax?
Bo3MokHO 11 caMOTIpOU3BOJIBHOE IPOTEKAHUE MPSIMON PEeaKIMU, €CJIU TP MOJI0KUTEIIEHOM

3HadeHuu AS: a) AH>0, 6) |AH[>|TAS|?

Tema: «CKOpOCTb XHMHUYECCKHUX peakunifl. XuMHYECKOe PABHOBECHUE)

10.

Peakmus unet nmo ypaBaennto 4NHs +50,=4N0O+6H,0. Kak uamMeHHUTCS CKOPOCTh peaKIln,
€CJIM YBEJIMYUTH JaBJeHUE B 2 paza?

Peakuus mexny BemectBamu A u B Beipaxaercst ypaBHeHrueMm 2A+B=2C. HauanbHas
KOHIIeHTpanus Bemecta A pasHa 0,3 Moib/1, a BemectBa B — 0,5 monw/n. Koncranra ckopo-

2 -1 o o
MuH ~. Paccuuralite Ha4YaJIbHYIO CKOPOCTHh IIPAMOMN PEAKIIUN U

cTu peakiuu pasHa 0,8 J12/MOJTB
CKOPOCTb 110 UCTEUEHUU HEKOTOPOI'0 BPEMEHHU, KOI'/1a KOHIIEHTpallus BellecTBa A
ymenbluaercs Ha 0,1 MoJb.

Paznoxenne N2O Ha OBEpXHOCTH 30J10Ta MPU BBICOKUX TEMIIEpaTypax MpOTEKaeT Mo
ypaBaeHH0: 2N20=2N,+0, KoHcTaHTa CKOPOCTH TaHHOM peakuy paBHA 5 10 /monsMuH
npu 1173 K. Havanenas konuentpamust N2O 3,2 mons/n. OnpenenuTe CKOpoCcTh peakluu MpH
3aJIaHHOM TEMIIEpPaType B HAYAILHBI MOMEHT M B TOT MOMEHT, Korja paznoxurcs 25 % N2O.
Peaxius uner no ypasHeHuto 2NO+02=2N0O>. HauasibHble KOHIIEHTPALUH Pearupyromux
BeriecTB ObuTH (MOB/T): C(NO)=0,8; C(0O2) =0,6. Kak u3MEHHUTCS CKOPOCTh PEAKITHH, SCITH
KOHIIEHTPALMIO KUCI0poJa yBenu4uTh 10 0,9 Mojb/11, a KOHLIEHTpAIMIO OKCHa a30Ta 10 1,2
MOJIb/1?

PaccunTaiiTe KOHCTAaHTY CKOPOCTH PEaKIIUH NMEPBOTO MOPSIKA, YIUTHIBAS, UTO 32 25 MUH
peakuus npoxoauT Ha 25 %, T. e. mpopearupoBaia 4YeTBepTasi YacThb BEIECTB.

KoHcTaHTa cKkOpocTH peakiuy nNepBoro nopsjka pasHa 2,5 10" ¢, Kakoe komiaectBo
ocraHeTcs Herpopearuposasium yepe3 10 u mocne Havana peakuun? HaganbHast KOHIIEHTpa-
1Ms paBHa 1 MOJIB/II.

CKoJbKO BpeMEHHM HE0O0X0AUMO AJIs poxoxkaeHus Ha 60 % peakiuu BTOPOTro Mopsijika, eciau
npu Toi ke Temmeparype 3a 20 MuH peakius nporekaet Ha 30%? HavanbHble KOHLEHTpAIUN
HCXOJIHBIX BEIIECTB OJIMHAKOBHI M PABHBI 2 MOJIb/I.

ITpu 393 K peaknns 3akaHunBaercs 3a 18 MuH. Uepes CKOJIBKO BPEMEHH 3Ta PEAKIUs
3akonHuuTcs rpu 453 K, ecnu TemmepatypHbiil KO3 (GUIIMEHT CKOPOCTH PEaKIIUU paBeH 37
Onpexnenure TeMepaTypHblii KO3(G(UIIMEHT CKOPOCTH PEAKIINH, €CIIU MPU MOHMKEHUN
TEMIEPATYPBbI, Ha 45° peakuus 3aMeUInIach B 25 pas.

KoHCTaHTBI CKOPOCTH peakuy MepBoro nopsaka npu 288 u 325 K cOOTBETCTBEHHO PABHBI
2102 1 0,38 ¢™*. KakoBbI TeMIepaTypHbIii K09(hGHIHEHT CKOPOCTH STON PeaKIii i KOHCTAHTa

CKOpOCTH 3TOM peakiuu npu temneparype 303 K?

Tema: «PactBopbl. Teopus 3J1eKTPOJIUTHYCCKON TUCCOLMALMID)



10.

Kakwue BemiecTBa Ha3pIBAIOT SNEKTPOIUTaMU? UeM OTIMYAIOTCS X BOJIHBIC PACTBOPHI OT
pPacTBOPOB HERJIEKTPOJIUTOB?

Yo Ha3BIBAIOT H30TOHHYECKUM KO3 dunneHToM i? KakoB ero pu3nuecKuii CMbICI B METOIbI
AKCIEPUMEHTAIBHOTO onpeaeacHus? OT kakux (paKTOPOB 3aBUCAT 3HAUCHUS 1?

Kakue BeTMYUHBI SBISIOTCS KOJTMYECTBEHHOW XapaKTEPUCTUKOM Mporiecca HIeKTPOIIU-
THYEeCKOM nucconunanuu? Jlaiite ux onpeaeneHus. Kakyro U3 HUX U MOYEMY Ha3bIBAIOT
MOCTOSIHHOM BEJIMYUHOMN?

Ha xakue rpymnmbl YCIOBHO JETST SJIEKTPOIUTHI 110 BEIMYUHE CTENICHU UX JUCCOIUAIIUN?
[IpuBenuTe npuMepsl MPEACTABUTENECH TUX IPYILIL.

Beimager iu ocafok npu CIMBaHUK HACKIICHHBIX pacTBOpoB: SrCl; u CaSOs; CaCly u SrS04?
B kakoii mocneaoBaTebHOCTH JOJDKHBI BBINAIAaTh OCAAKHU, €CIIU K pacTBOpaM, COAEpKaIIuM
HOHBL: 1) Ca®*, Ba®*, Sr** u 2) CI, I, Br, nocreneHHo npuOaBiiTh: K IEPBOMY PaCTBOP
Na2SOg4, a ko BTopomy pactBop AgNO3?

Kakas u3 aByx coseii 60bIe pactBopuMa 1 Bo cKoJIbKO pa3: CaSO4 nin BaSOs, BaCO3 unm
SrCOs, Pbl> unu PbCl,?

Kakwue u3 cosneli He MoABEPrarOTCs THAPOIU3Y, U €CIIU TOBEPratoTcs, TO M0 KaKOMY THITY:
K2S0a4, NazSe, BaS, RbNOs3, ZnCh, K2SO3, KC103, HCOOK, NaC104, KBrO?

Jiis xakoii comu pH pactBopa Oyaer umets 6oinbiiee 3aadeHre: NaNO3z wim NaNOo,
CH3COOK wm CH3COONHj4, KCIO mm KC103?

JlaiiTe CpaBHUTEIHHYIO XapaKTEPUCTHKY CYIb()ATOB, CYITbPUTOB U CYIb(PHUIOB MIETOUHBIX

METAJIJIOB 110 UX CIIOCOOHOCTH K THIPOJIU3Y.

Tema: «OKHCIUTEIbHO-BOCCTAHOBHTEIbLHBIE PC€AKIHHU U IJICKTPOXUMHUYECCKUE NMPOLECCHD)

ITokaxxute yCIIOBHOCTb TEPMUHOB «IIPUHUMAET» U «OTAAET)» DIIEKTPOHBI IIPU ONPEAEICHUN
GyHKIUI OKHCIUTENs U BoccTaHOBUTENS. [louemy Takas yClIOBHOCTh BO3ZMOXKHA?

UYT0 Ha3BIBAIOT COMPSIKEHHONW OKUCIUTEIbHO-BOCCTAHOBUTEIBHON NTAPOU U CKOJIBKO UX
JOJDKHO Y4aCTBOBATh B OKMCIIUTEIIbHO-BOCCTAHOBUTEIBHON peakinu? YeMy COOTBETCTBYET
Kaxkaast u3 Hux?

Uro Ha3bIBAIOT OKUCIUTEIbHO-BOCCTAHOBUTENBHBIMU KO3 durmentamu? Kakue MeTo b1
CYIIECTBYIOT JUIsd UX onpenenenus? [lokaxkure CylHOCTb KaKA0r0 U O0OBSICHUTE, B KAKUX
CIIy4asix ¥ IOYEMY OJMH U3 HUX IIPEATNIOYTUTENIBHEE IPYTOTO.

MEeHAIOTCS MM OCTArOTCS IOCTOSIHHBIMU 3apsA]l U aTOMHBIA COCTaB MOHOB, YYaCTBYIOLIUX B
OKHUCJINTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIMAX? BO3MOKHO 111 IPEBPALLEHUE TPOCTOTO HOHA B
OKCOaHHMOH MJIM 00paTHBIH mporecc?

Ecnu xucnora, B3siTast B U30bITKE, y4aCTBYET B PEAKIIMH KaK OKHCIUTENb WIN BOCCTAHOBUTEIb,
TO COBMAJAET JIM I Hee KOAPPUIHUEHT B MOJIEKYJIIPHOM YPaBHEHHH PEAKIIUU C
OKHCIIUTEIHHO-BOCCTAHOBUTEIbHBIM? Pa3bepure 3Tu ciiyyan Ha mpuMepax B3auMOJICHCTBHS:

Meu ¢ pa30aBIeHHON a30THOW KUCIIOTOM, CONISTHON KUCIIOTHI C AUXPOMATOM KaJIHsl.
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OOBsCHUTE MPUYNHY PE3KOTO PA3THUHUs OKUCIUTEIFHO-BOCCTAHOBUTEIHHBIX CBOMCTB ABYX
MetaiuioB 1 rpynmsl [IC, Haxoasumxcs B 5-M nepuoe.

[TokaxwuTte BAUsIHUE CPe/Ibl HA IPOTEKAHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKINil Ha
IIpUMEpPE U3MEHEHUS OKUCIUTEIBHON EMKOCTH IIEpMaHraHar - HOHa.

Kakumu kucinotamu MOXKHO IOJIb30BAThCS JJIs CO3AAHUSI CPENIbI IPU IIPOBEACHUU Red-Ox
peaknuii? [loueMy ¢ 3TOH 11EIBI0 MPUMEHSIOT OOBIYHO Pa30aBICHHYIO CEPHYIO KUCTOTY?
CriocoOCTByeT JIH KUCIIasi Cpejia: a) OKUCICHUIO KAaTHOHOB JI0 OKCOAHHOHOB; 0) OKHC-
JUTEILHOMY JEHCTBUIO OKCOAHHOHOB?

Kakue okucanTenbH0-BOCCTAHOBUTEIbHBIE CUCTEMbI HAa3bIBAIOT T'€TEPO- U TOMOTreHHBIMU? UTO
SIBJIETCS IPUYMHOM BOZHUKHOBEHHUS CKayKa MOTEHIIMala B CUCTEMax mepBoro tumna? Y naercs
JIM 9KCIIEPUMEHTAIIBHO OMPEEIIUTh €ro a0COMOTHOE 3HAY€HUE, OTHOCUTEIIEHOE 3HAaYCHUE?
Inexmponu3s. Koppozua memannos.

W3 kakuX MpoIeccOB ciaraeTcs 001as peakiust SJIeKTPOXUMHUECKOTO Pa3ioKeHUs BellecTBa?
UeMm oTIIMYaETCS IEKTPOIU3 BOJIHBIX PACTBOPOB AJIEKTPOIIUTOB OT AJIEKTPOIU3a UX
pacmiaBoB? Kakue HOHBI U MOJIEKYJIbI, HAXOSAIIMECS B BOJAHBIX pacTBOpax CoJieil MOT'yT BOC-
CTaHABJIMBATHCS HA KaTOJE U OKUCIATHCA Ha aHo/ie? HanuimTe ypaBHEHUs COOTBETCTBYIOIINX
peaKkiuii.

[Ipu kaKuX yCIOBUSAX U U3 KaKUX COJICH, BO3MOXKHO, MTOJIYYUTh C TTOMOIIBIO AJIEKTPOJIH3a
OJIHOBPEMEHHO I11€7104Yb U KUCIIOTY?

Haiite popmynupoBky 3akoHoB Dapajes u MX MaTeMaTHYECKUE BhIpakeHHs. UTO Ha3bIBatOT
gucnom Dapanes F? Uemy paBHa 3Ta BeTHYMHA B KYJIOHAX U ammep-yacax?

[Tpu snextpommse pactBopoB AgNO3, CuSQOy4, BiClz, Haxoasmmxcs B Mociie10BaTeIbHO
COEIMHEHHBIX AIEKTPONIU3epax, BEACTUIOCH 5,41 cepeOpa. HalianTe Maccy BbIIETMBIIUXCS
MIPU ATOM MEJIA U BUCMYTA.

OauHAKOBO JIM OTHOIIEHHE K KOPPO3UH TEXHUYECKOTO U XUMUUYECKH YUCTOro Metamuia? Yem
BBI3bIBAETCSI KOPPO3Us OOBIYHOM CTaIu?

Kakwue cymiecTBytoT ciocoObl 3alIUThl METAIIIOB OT KOppo3uu? KpaTko u3noxure CynHocTh

KaXXJ0ro n3 HUX.

Tema: «KoMmjieKkcHbIE COCIMHCHUN»

Kakwne coenrHeHnsI MOKHO OTHECTH K KOMILJIEKCHBIM?

[Tonb3ysich MONOXKEHUAMHA KOOPAUHAIIMOHHONW Teopun BepHepa naiite onpeneneHus
CJIETYIOIIUM TIOHATHSM: a) KOMILJIEKCOOOpa3oBaTeib, 0) TUTraHIbl, B) KOOPAUHALIMOHHOE YUCIIO
KOMILIEKCO0Opa3oBates, I') BHYTPEHHSS U BHEIIHSS cpepa KoMILIeKca.

Kax onpenensitores 3apsii KOMIIEKCHOTO MOHA U CTENIEHb OKUCIICHUS
KOMILIEKcooOpazoBares?

Kakas cBsi3b MeX/1y CTpOGHHEM aTOMOB 3JIEMEHTOB U X CIIOCOOHOCTBIO K

KoMILUIekcooOpazoBanuio? [IpuBennTe mpuMepbl THIMYHBIX KOMILJIEKCOOOpa3oBaTee.



2.

1)
2)
3)

10.

11.

[TpuBeauTe MpUMeEpHl TUMTMYHBIX TUTaHI0B. Kakue Turanpl Ha3bIBAaIOTCS MOHOICHTATHBIMU U
KaKue MOJIUIEHTaTHBIMU?

Kakoe BnusiHuE 10JKHO OKa3bIBaTh Ha 3HAUEHHE KOOPAMHALIMOHHOTO YKCIIa YBETUUYCHHE
paanyca u 3apsaa: a) KoMIuIeKcooopaszosarensi, 0) muranaos? Kakum cooTHOIIEHHEM JIBYX
CHJI, ICUCTBYIONINX MEXY IICHTPATHHBIM aTOMOM U JIUTaHIaMH U MKy CAMUMH JTUTaHaMH,
oIpeeNsieTcss KOOPAUHALUOHHOE YHCII0?

IIpuBenuTe npUMepbl KOMIUIEKCHBIX COCIMHEHUN:

C KOMITJICKCHBIM QaHHOHOM,

C KOMITJIEKCHBIM KaTHOHOM,

SIBJIIOIIMXCSI HEDJIEKTPOIUTAMH.

JlaiiTe UM Ha3BaHHE.

Jaiite onpesenenue U NPUBEAUTE TPUMEPHI OCHOBHBIX TUIIOB KOMIUIEKCHBIX COCMHEHUH.
YKa)kuTe OCHOBHBIE BH/IbI H30MEPHH KOMIUIEKCHBIX coenHeHui. [IpuBeaute npumMepsl.

Kak ¢ mo3unuii MeToja BaJIeHTHBIX CBSI3€H 00OBSCHUTH 00OpPa30BaHME CBA3EH MEKIY
KOMILIEKCOOOpa3oBaTesieM u inrangamu? Kakue opOuTanu eHTpaaIbHOTO aTOMa MOTYT
OJIHOBPEMEHHO Y4acTBOBATh B 00pa3oBaHuu cBsizeil? YeM 310 onpeaensercs?

CocraBpTe koOpauHaIMoHHbIe hopmyibl cneayromux coenquaenunit: 2NH4Cl-PtCls, KoC204

-CuC204, KCI-AuCls, 2Ca(CN)2 ‘Fe(CN)z2, (NH4)4Fe(SOa)..

Ilpumepnoiii Komniekm 3a0anuil 011 KORMPOILHBIX PAOOM RO Oucyuniune «Xumusn)

Tema: «OcHOBHbIE MOHATHA M 3aKOHbI XUMMH.
OcHOBHbBIE KJIACCHI HEOPraHu4e€CKMuXx COeMHEeHMI»

Bapuant Nel
OmnpenenuTe SKBUBAJICHTHI 3JIEMEHTOB B MX okcuaax: Rb.0O, MgO, Cr203, SOs.

1t HekoToporo mMetamia coenuusercs ¢ 8,89r 6poma u ¢ 1,78r cepbl. Haiinure sKxBUBasIeHTHBIE

Maccel Opoma u Me, 3Hasi, UTO SKBUBAJIEHTHas: Macca cepbl 16,0r/Mob.

3.

4.

Hannmure ypaBHEHHs peakiiyil, COOTBETCTBYIOIIMX CIEAYIOLIEH CXeMe:

Si0z+C Ca HCl 02 Ca3(PO4)2
Cas(PO.),1260°C A77t5¢ B C D E

Hanummre rpadudeckue Gpopmyssl coenquuenuit u gaiite nx Hazanus: H2O2, SnO2, H3POs,

H2s203, (CuOH)2CO3, NaH2ASOa.

5.

Kaxkoii 06beM KHCIopoza ciieyer 106aBuTh K 1m° Bosayxa (21% Oy), 4To0bI conepiaHue B

HEM KHCJI0POJa MOBBICHIIOCH 10 25%.

6.

OHpCIleJ'II/ITC (I)OpMYJ'Iy OIHOT'O U3 KPUCTAJUIOTUAPATOB cynb(paTa HaTpwus, €CJIU €ro Macca 1npu

MIOJTHOM 00€3BOKMBAaHUM yMEHbIINIAch Ha 47%.

7.

Hanumure hopmyIibl conieil, COOTBETCTBYIOIIUX CIIECAYIOIIUM JABOMHBIM okcuaam: Pb2Os u

Pb304. HazoBurte ux.

Bapuant Ne2



1. Onpezaenute 3KBUBaJICHTHBIE Macchl coequHennii: Fe203, KH2PO4, Cr(OH)3,
H2S1030npenenute maccy cepbl, 00pasyronieiicss Ipu B3aMMOIEHCTBUN CEPOBOIOPO/IA KOTMIECTBOM
BemiecTBa 3kBuBasieHTa 0,01M0b ¢ 30BITKOM KOHIIeHTpHpoBaHHOH HNO3

2. Hanummure ypaBHeHUs peakiinii, COOTBETCTBYIOIIMX CIEAYIOLICH cxeme:

Fe2(SO4)z —P X1 —P FeClo —P Xo —P Fes0s 4—Xz —P Fez(S04)3
3. CocraBbTe popmyssl (AMIUpUIEcKie rpadhUIecKue) BCeX BOZMOKHBIX COJIEH 00pa30BaHHBIX
TUJIPOKCUJIOM MAarHusi U XpOMOBOM KHUCIOTOM. JlaiiTe Ha3BaHUS COJISIM.

4. K 50mn cmecu B 2-x okcuaax yriaepoza nodasmiu 100mi1 kucaopoia u mogoxriu. B
pe3yibTaTe peakiuu oo 00beM ra3oB ymeHbinmicst Ha 10%. Bece 00beMbl ra30B U3MEPSUTUCH NTPU
OJIMHAKOBBIX yCIoBUsX. Onpenennte 00beMHBINH COCTaB UCXOIHBIN CMECH.

5. [Tpu TepmudeckoM pasioskenun okcuaa maprania (1\V), B3sroro maccoii 0,435r, BbIIEITHICS
KHCIIOpOJ1 U 00pazoBaics apyroi okcua mapranna maccoit 0,382r. Kakosa popmyrna storo okcuaa?

6. Uto Ha3bIBAIOT 9KBUBAIEHTOM BelecTBa? [Ipu kakoMm yclIOBUU KBUBAJICHT UACHTUYEH CaMOM
YaCTHUIIE BEIecTBa?

Tema: «Ctpoenue aToma. [lepuoanyecknii 3aKoH U NEPUOANIECKASI CHCTEMA XUMMU-
yeckux 3j1eMmeHToB JI.A. MenaeseeBa»

Bapuant Nel
1. Uto Ha3bIBAIOT MPUHIIMIIOM HEOMPEIETICHHOCTH U COOTHOLICHHEM HEOIPEIEIEHHOCTH.
2. Jst crkonbkux AO cymma n+1=8? EcTp 1 Takue opOoUTaIn y 37IEMEHTOB MEPUOTUIECKOM

cUCTeMbI? ATOMBI, KAKUX JIEMEHTOB UMEIOT HauOoJIbliee 3HaU€Hue CyMMBbI n+1?

3. Haruuute smekTporHo-rpaduueckne hopmyisr: Cr, Cl+°, Te?, Th.

4. Hanummre snexTpoHHbIe (hOpMYIIbI e1ie HeOTKPHIThIX 31eMeHToB Nel08, Nel13 u ykaxwure,
KaKO€ MECTO OHH 3aliMyT B IIEPUOANYECKON CHCTEME.

S. CKOpOCTb JBMXKEHUS 3JIEKTPOHA 10 MepBoii 60poBcKkoil opoute paBHa 2187 km/c. Eciu
MOTPEUTHOCTH B ONIPEICTIEHUN CKOPOCTH paBHa 1 km/c, TO KaKkoil OyeT Mpu 3TOM MOTPEITHOCTH B
ornpezaeneHuu KoopanHatel? CpaBHUTE €€ CO 3HAaUEHHUEM PaJinyca OpOUTHI.

6. Ilosacaure MNPUYIUHY pa3 il B BEJIIMUYNHAX NOHHBIX PaAUyCOB JJIS1 U303JICKTPOHHBIX HOHOB;
1,33(F); 1,36(0%); 0,98(Na*); 0,74(Mg?"); 0,57(AI*")

7. OO0BscHUTE 0c000 HU3KYIO YCTOHYHUBOCTD COEMHEHUH P-3J€MEHTOB 6-TIepro/ia B BBICIIECH
C.0O.

Bapuant Ne2
1. [TpuMeHNMO J11 IOHSTHE TPAEKTOPUHU ABUKEHUS K MUKpouacTHLiam? YeM 3To onpenensercs u

KaKoe MMOHATHUE ero 3aMeHsaeT?

2. VYkaxute 3HaUueHNE KBAHTOBBIX YUCEIT JJIs1 BHCITHUX 3JICKTPOHOB B aTOMaxX 3JIEMCHTOB C
NopsAKOBEIM HOMepoMm 11, 14, 20, 23, 33.

3. Harmimwre snextponno-rpadudeckne dopmyms: Pd, Zr'?, S2,

4. Ha ocHOBaHMM yueHHsI O CTPOSHUH aTOMa O0BSICHUTE, IOYEMY PHEPTETHUECKUH S- TOTypPOBEHb
BKJIIOYAET OJJHY OpOUTAalb, p-TIOAYPOBEHb - TPH, d-TIOAYPOBEHD - ATh U f- MOAYPOBEHD - CEMb.
VYKaKuTe max 4ucIIo 3JIEKTPOHOB Ha 3TUX NMOJLYPOBHSIX.



5. Yemy paBHa neOpoiIeBCKas JJIMHA BOJTHBI AJICKTPOHA, TBUKYIIIETOCS CO CKOPOCTHIO: a) 6 10°
M/c; 0) 2187 km/c?DHeprusi HOHU3ALMH IIPH TIOCIIEOBATEIILHOM OTPBIBE 3JICKTPOHA OT aTOMOB Mg
cocrasisier; E1=733, E2=1447 u E3=7718 x/]x/Monb. Uem 00bICHUTD pe3koe Bo3pacTanue Ez?

6. Kakyto cTpykTypy n0/KeH uMeTh BOCbMOU niepuo1? [IoBTOpsieT Ji OH MOJHOCTHIO CEIbMOM
nepuoa’?

Tema: «XnMunueckas CBA3b»

Bapuant Nel
1. YeM 00BSACHUTH HEBO3MOXKHOCTH 00pazoBanus 100% HMOHHOI CBA3HM U YeMY IPUMEPHO paBHA

J0JIs1 KOBAJICHTHOCTH B HauOoJiee HOHHBIX 6I/IHapHBIX COCI[I/IHGHI/IHX?

2. Y cTaHOBHTE IPOCTPAHCTBEHHYIO CTPYKTYPY CIEAYIOIUX MOJICKYJI U HOHOB, OIIPE/ICIIUB
opOuTaIN EHTPATBLHOTO aTomMa B uX Tull ruopuausamuu: NF3, NO2", PHs, PO,

3. Kak 10/mKHBI MEHSATHCS 3HAYCHHE MOMEHTOB JTUTIOJeH MoJiekyn B psny: a) CIF-BrF-IF; 6) NHs-
PH3-AsH3?

4. [TonstpuzyemMocTh Kakoro u3 HOHOB Oosbiie: F wim Br, S% wm Te?, CI" wm I'? O6bsicuuTe
PUYHHY.

5. T ais NaF=997°C, MgF»=1398°C, AlF3=1040°C, SiF4=-90°C, PF5=-94°C, SFs=-56"C.
OOBsICHUTH HA0JIOIaEMYI0 3aBUCUMOCTh. OObsICHUTH pe3koe pasnuune Trut. AlF3 u SiF4 cuurast, 4ro
MOJIIPHOCTD CBSA3H paBHOMEpHO ymeHbInaeTcs oT NaF k SFe.

6. YeMm 00BbICHUTH 3HAUUTEIBLHO OoJiee Bhicokue Tiul. 1 TK. BOJBI U INIABUKOBOM KUCIIOTHI 10
CPaBHEHUIO C TEMU, KOTOPHIE JOJIKHBI COOTBETCTBOBATH UX MOJIIPHBIM Maccam?

7. DJEeKTpUIeCKU MOMEHT JUTIONS MOJIeKyI bl H2S paBen

0,3 I-IO'ZQKH-M, a HzSe-0,0S-O'ngn-M. Omnpenenurte, Kak OTHOCSTCS IJMHBI JUIMONEH 00enx
MOJIEKYJI.
Bapuant Ne2
1. [Touemy ipu HaTMYUU OJTHOU CBS3M MEXKAY aTOMaMH OHA MOXKET OBITh TOJBKO O- CBs3bi0? [Ipu

KaKHMX YCIIOBUSIX 00pa3yeTcs m- U 0-CBA3H?

2. Ckonbko cBsi3eii y aroma cepsl B Mosiekyiie SO2Cl2, y yrnepoaa B monekyie COCly; kak 3To
COIJIaCyeTCsl ¢ TUIIOM TMOpuAn3auu?

3. Kakas mosexysa moxeT cymiectBoBath u mouemy? ClFs, FCls, Brls, IBr3.

4. Kak u3mensiercs nosspusyroliee JeiicTBie HOHOB S-3JI€MEHTOB BTOpoii rpymmsl oT Mg k Ba u
MOYEMY 3TO MPUBOJUT K MOBBIIIEHUIO TEPMUUECKONW YCTOWYMBOCTH UX KapOOHATOB B TOH ke
10CJIEI0BATEIbHOCTH?

5. Tx. HF=293K, HCI=188K, HBr=206K, HI1=238K. O0bscHHiTe MPUUNHBI H3MECHEHHUS STON
BEJIMYMHEL.

6. Kakoe coequnenune 6oinee Tepmuuecku ycroiunBo? PhCO3z umu CaCO3; PbCls unu PbBra.

7. Paccuuraiite a3¢dexTuBHbIi pagnyc nona Na B kpuctauie NaF, eciii KoHCTaHTa pENIeTKH ero
paBHa 2,31- 1070w, panuyc nona F paBen 1,33:10% m.

Tema: «CkopocTh XMMHYECKMX peaknuii. XuMMHYecKOe paBHOBecHe. JHEPreTHKa U
HANPaBJEHHOCTh XHMHYECKHUX MPOLECCOB)»

Bapuant Nel



1. Juxpomatr aMMOHUS ITPH HArPEBaHUU Pa3JIaracTcs MO PeaKIum:
(NHa4)2Cr207(t)=N21(r) + 4H20(T) +Cr203(t) AH® X p =-503 /[x
CKOJIBKO HEPTUH BBIACITIIIOCH TTPU PA3JIOKEHUH HEKOTOPOM MOPIMH JUXPOMATa aMMO-
HUS, €CJIM Macca TBEpAOro octarka Ha 10r MEHbIIE MacChl HCXOTHOTO BEIIECTBA.
2. OHrtanbmus oopazoBanus H2O2(T) u3 mpocThix BemecTB paBHa - 136,1 kJ[/M0i1b, SHTANBIUS

JUCCOITMAITMY Ta3000pa3HbIX BOJIOPO/Ia U KUCIOPOaa COOTBETCTBEHHO paBHBI 432, 490 k/[»/MOb.
Brruucnure s1epruto cBsizu O-H B nepokcuae Boopoia, NpuHsaB 3Hepruto cBsizu O-O paBHOI -
138,07 xJI>x/MOIb.

3. Onpenenure AH®208 1 AU cuctemsr: 4NH3(T) + 302(r) = 2N2(T) + 6H20(K)

4, [Tpu Temneparype 100°C ckopocTh OAHOM peakiuu B 2 pa3a 00JIbIIIe CKOPOCTH BTOPOM.
TemnepatypHbIii K03(GGUIIMEHT CKOPOCTH MEPBOM PEAKIMK PaBEH - 2, BTOpoil - 4. [Ipu kakou
TEeMIIepaType CKOPOCTH 00EHX peaKIfil BHIpaBHUBAIOTCS?

5. Kak u3MeHuTCS JaBJIeHHEe B CUCTEME MepBOHadaibHO coneprkamnieit HBr u Oz, eciin kK MOMEHTY
Hactyrienus paBaoBecusi: 4HBr(r) + O2(r) = 2H20(r) + 2Bra(r)  mpopearuposaio 10% ucxomHoro
KOJIMUYECTBa KUCIOPO/a, a paBHOBecHbIe KoHLeHTpauuu [HBr]=0,6 mons/mn; [02]=0,36 Monb/n?

0. Bo ckonbko pa3 cJIeAyeT YBCIIMYUTh KOHIOCHTPALIUIO BCIIECTBA B2 B cucreme:

2A2( 1) + Ba(r) = 2A2B(T)
UToOBI MPU YMECHBIICHUU KOHIICHTPAIMU BemecTBa A2 B 4 pa3a CKOPOCTh MPSIMON peak-
[IMU HE U3MEHUIACh?

7. Jns nexoropoit peakunu AG®>0. Kakue 13 npuBeIeHHbIX YTBEPKICHUI MPaBUIIbHBIL:
a) K >1; 6) k<l; B) B paBHOBECHOI1 cMecu IIpe0dIaatoT NPOAYKThl peakuy; I') B
PaBHOBECHOM cMecH MPpeo0IagaroT UCXOIHBIE BeliecTBa?
Bapuant Ne2
1. [Tpu BoccranoBnenuu 80r okcua xkenesza(3) amoMunueM Beiaenutces 426,3 kJx temna. [Ipu

Cropanuu 5,4 T METAIIMYECKOro anoMuHus Beiaenutces 167,3 x/Ix teruna. Ha ocHoBaHuM 3THX
JAHHBIX, UCIIONIB3YS 3aKOH [ 'ecca, BRIYMCINTE dHepreTudeckuit 23 dext npu odpazoBaHuu 1 MoiIb
okcupa xxenesa(3).

2. AH®o6p MgO(x) 1 CO2(T) coorBeTcTBeHHO paBHa- 601,8 u -393,5 xJI/monb. Temnora
paznoxenust MgCoz ma MgO u CO, IH=100,7 x/I>x/Moib. Micrionb3ys 3T JaHHBIE, HAWTUTE TETUIOTY
obpazoBanust MgCO3 U3 271€MEHTOB.

4. Bbraucnauts TeMieparypHblii KO3QQHUIIMEHT CKOPOCTH peaKliu, €CJIM KOHCTaHTa CKOPOCTH €€
npu 100°C cocrapisier 6:107, a mpu 150°C -7,2-1072,

5. Jlyist Toro uyToOBI yBeMYUTE B 216 1 256 pas ckopocTh peaknuu cuHTe3a NH3, Bo CKOIBKO pa3
Haao IMOBBICUTH B IIEPBOM CIIyda€ KOHIUCHTPAIHUIO H2, a BO BTOpOM )IaBJ'IeHI/IC? Kak n3menunrcs
CKOpPOCTh peaklliy pH yBenuueHuu napineHus 810 paz?

6. Cucrema C(rpadut) +CO2(r) = 2CO(r) AH® =172,5 xJIx

Haxomautcs B paBHOBecHH. YKa3aTh: a) Kak u3MeHHuTcs conepxkanne CO B cucteme mpu
MOBBIIIEHUH t U IIPU HEU3MEHHOM JaBieHMH? C yBEIMYEHMEM JABJICHHS IPU HEU3MEHHOMN
temmieparype? 0) MI3MeHUTCs Ji K p TIPH TOBBIIIICHUN OOMIETOo JaBIIeHUs U Hen3MeHHoi t? [Ipu
yBenuuenu t? [lpu BBeaeHuu B cuctemy karanuzaropa? OTBeT 000CHOBATS.

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

YCTaHOBUTH TPU CIAEAYIOMUX KOHIEHTpanusax: (A) = 6mons/a, (B) = 2momne/n, (C) =
4momnb/n, () = 3mons/n. B paBHOBecHylo cucremy no6aBuiu 4 monb/n BemectBa B. Broi-
YUCIUTh HOBBIE PpPABHOBECHbIE KOHIEHTpamuu BemecTtB. Tema:  «PactBopsl. Teopus
AJIEKTPOIUTUYECKOM TUCCOLIMAIINN



Bapuant Nel
1. PactBop coaepxurt 0,1mons CaClz u 0,1moms AlCI3 B 211 pactBopa. KakoBa mosisipHast

koH1eHTpanus nona Cl” B pactsope?

3
2. pH 1-10™ H pactBOpa c1aboro 0JHOKMCIOTHOT'O OCHOBaHMS paBeH 9. BrruucinTe KOHCTaHTY
JUCCOLMAIMN OCHOBAHMSL.

3. Yka3arb, He MPOU3BO/IsI BRIYMCICHUH, B KAKOM M3 PACTBOPOB JIBYX COJICH PaBHOW KOH-
neHTpanuu pH 6osbiire wim MeHbine. OTBeT 000CHYHTE HCXO0JIS U3 3aKOHOMEPHOCTH U3MEHECHHUS
KHCJIOTHO-OCHOBHBIX CBOMCTB 3J1eKTpostuTOB: KoSe u KoTe; NasPO4 u NaoHPO4.

4. Haiinure crenens ruaponusa coneit v 3HaueHue pH 1i1s ux pacTBOpOB KOHIIEHTPALUU

0.1momb/i1: NH4Br, KCIO, HCOONa.
5. ITPAg>Cr207 , mpu 25°C paBHo 2- 107 . Boinagaer i ocamok AgoCr207 npu cMenmBaHUN
paBnbix 006eMoB 0,051 pactBopoB AgGNO3 u K2Cr207? Crenenp AuCcCONMAK STHX IEKTPOIUTOB
paBHa 90%.

6. Beraucnuts a u (H+) B 0,3M pactBope ykcycHoi kucnotsl (K=1,8- 10'5). Kakue 3Hauenus
MPUMYT 3TU BEJIMYUHBI 1ociie qobasienus K 171 pactBopa kuciotsl 0,2moine CH3COONa?
Koaddurment akrusaoctu nonos f(CH3COO") =0,7.

7. Cpasuutb pactBopumocts POClz u Pblo, Be(OH)2 1 Ca(OH)2. OtBeT 000CHYHTE HCXOIS U3
MOJISIPU3ALIMOHHBIX TPE/ICTABICHHIA.

Bapuant Ne2
1. PactBop coneprxut 0,1monb - 3xkBuBaneHToB (NH4)3PO4 B 200Mmit pactBopa. KakoBa MossipHas

KoHtenrpanus nonoB NHs" B pacteope?
2. Beruncnure pH 0,001 pacTBopa cepHON KHCIIOTHI.

3. VYkazaTh, He IPOU3BO/IS BBIYUCICHUH, B KAKOM U3 PaCTBOPOB ABYX COJIEi paBHOI KOH-
uentpauuu pH 6ombiie wn menbine. OTBeT 000CHYHTE UCXO0/I U3 3aKOHOMEPHOCTH U3MEHEHUS
KHCJIOTHO-OCHOBHBIX CBOMCTB 3tekTpoiutoB: NaHCO3 u Na2ClO3; NaClos u NaClO.

4. Kakue BennuuHBI SBISIIOTCS KOJTUYECTBEHHON XapaKTEPUCTUKOMN MPOILIECCA AIEKTPOIIH -
TUYeCKOU aucconmanuu? Jlaite ux onpeaenenue. Kakyro 3 HUX U MOYeMY Ha3bIBAIOT MOCTOSIHHOM
BEJTMYUHOM?

S. Haiinure crenens runponusa NalOz u NalO B pactBopax koHuenTparuu 0,1mons/n. 13

MOJTYYEHHBIX JAaHHBIX CHIETIAlTE BBIBOJ O CPABHUTEILHON CUJIE KHCJIOT, 00pa30BaBIINX 3TH COJIH.
Kn(HIO3)=1.6-10" ; Kn(HIO)=2.3-10"",

6. Brmanaer mu BaSO4 npu 1oGaBieHun pacTBopa cepHON KUCIOTH 00beMoM 100MI1 rpu
koH1eHTpauuu 0,2Mo1b/11. K pactBopy BaClz Toro sxe o6bemMa, eciu MoJIsipHasi KOHIIEHTPAIUs
HKBHBAJIEHTA 3TOr0 pacTBopa paBHa 0,2Mo1b/1.7 Byaer in 1o6aBiIeHHOE KOJINYECTBO CEPHOM KHCIOTHI
SKBHUBAJIEHTHBIM WM U30BITOYHBIM?

7. Cxomsko Mors NH4Cl crieryer no6asuts x 11 0,1M pactBopa NH4OH(K=1,8-10"%) ams Toro,
4T00BI KOHLEHTpanus nono OH™ crana uncnenno pasaa Kn? Yenosno npumem fINH4)=1.

Tema: «OKHCINTEIbHO-BOCCTAHOBUTEIbHDBIE P€AKIHHU U 3JICKTPOXHUMHUUYECCKUE MPOLECChD»

Bapuant Nel



1. 3aKOHYUTH COCTABJICHUE YPAaBHEHUS PEAKIIMU U TIOA00paTh KOA(PPHUIIMEHTHI IPOCTEHIINM
criocooom: SO2+H3As04+H20—H3AsOs+...

2. Hanummure ypaBHeHUs peakiuii U moao0path KOAPPUITUEHTHI 2IEKTPOHHO-HOHHBIM METOIOM:
MnSO4+(NH4)2S,08+H20—HMnO4+...; H202+CaOCl—

3. CoCTaBHTb B MOJIEKYIIIPHOIE (popme ypasrerue peaxuun: [Fe(CN)s]® +H20,—[Fe(CN)6]*+0;

4. Yemy paBHaA MOJISIpHAsI Macca SKBHUBAJICHTA IEPMaHTaHATa KaJIksl KaK OKUCIIUTEIS, €CITU 3TO
BEIIECTBO B IPOIIECCE PeaKIIMi BOCCTaHABIMBAETCS: a) 10 cyinbdara maprania (I1) 6) mo quokcuaa
Maprasia B) 1o Mmanranara kanus KoMnQO4?

5. Byner nu paboTaThk rajgbBaHUYECKHH JIEMEHT, COCTOALIEH U3 BOJAOPOAHBIX 3JIEKTPOJIOB,
norpyxennsix B 1 u 0,11 pacrBopst KOH nipu 25°C, eciut kakyIasi CTENeHb JUCCOMUAIMU PACTBOPOB
KOH cootBerctBenno paBubl 77 u 91%7?

6. 'anpBaHMuyeCKU 2IIEMEHT

(-)2Cr/2Cr*+ | HaSO04 | (Pb) 3H2/6H" (+)
o0Opa3oBaBIIelics TPH KOPPO3UU XPOMA, OMASTHHOTO CO CBUHIIOM, JaeT TOK CHJIOW OA.
Kakas Macca xpoma OKUCIHUTCS M CKOJIBKO JIUTPOB BOJOPOJAA BBIIEIUTCS 32 55¢ pabOThI 3TOTO
aeMenTa’?
Bapuant Ne2
1. 3aKOHYHTH COCTABIICHHE YPAaBHEHUS PEAKIIUU U 1TO100paTh K03 PuimeHTs npocreimmm

criocooom: HoSO4+KI+KCIO3—KCl+...

2. HanumuTe ypaBHEHUS peakuii U 0100paTh KOG GUIHMEHTHI 3JI€KTPOHHO-HOHHBIM METOIOM:
H2S04+H2S+KMnO4—S+...; HNOs+FeS,—

3. CoctaBuTth B MoJIeKyIsipHOI popme ypaBHeHue peakinu: NaHg+1— N+

4. Kakyro Maccy amroMuHUS MOXHO OKUCIUTH ¢ Tomotisio 0,11 0,258 K2Cr,O7 o peakiiun
Al+K>Cr207+H2S04— Al2(S04)3+Cr2(S04)3+K2S04+H20.

5, D/IC ranbBanndeckoit menu (-)Ag/AgNO3 0,0058  /a=98% | | Ag/x
H/0=85%/AgNO3(+)=0,085B. Onpenennte KOHIEHTPAIUIO AIEKTPOIUTA TIPH MOJTOKUTETHHOM
3JIEKTPO/IE, €ClU KO3 (UIIMEHTHI aKTUBHOCTH HOHA cepelOpa B pacTBopax AGNO3 npu oTpunareabHOM
Y TIOJIOKUTETHHOM 3JiekTpoie paBubl 0,945 u 0,750.

6. [Tpu paboTe raibBAHUYECKOTO 3JIEMEHTA

(-) 4A1/4A1 | H20, O2 | (Cr) 120H/6H20, 302 (+)

00pa30oBaBIIErocs MPU KOPPO3UH ATFOMHUHHUS, KOTOPBIA HaXOAUTCS B KOHTAKTE C XPOMOM,
3a ImuH 20c ero paboTsl Ha XpOMOBOM Kartojie BoccTaHoBmiIoch 0,034u1 kucnopona.

Onpenenure, HACKOJbBKO YMEHBUIWJIACh IPU 3TOM Macca aJIIOMHUHHEBOrO 3JIEKTpoAa U
4eMy paBHa cuja TOKa, IPOTEKIIETO 110 BHEIIHEN LIENH ralbBaHUYECKOIO JIEMEHTA.

Tema: «KomimiekcHble coeIMHEHHUD)

Bapuant Nel
1. Hassartb kommiekcHbie coenunenus: Ba[Cu(C204)2], [Co(NH3)2(en)(Cl2)]Cl, [PtCI2][AuCly].

2. Hamucate popmyner: a) rerpaitononnaat(Il) naaus™); 6) xmopua OpomareTpaaMMu-
HakBaxpoma(lll); B) TppaMMUHXIIOPOJUHUTPOKOOATIBT.

3. MoskHo 11 ocaxuTh noHsl Ni*+ u3 pactBopa K2[Ni(CN)4] o6semom lin u C=0,1 moms/mutp,

conepramero 0,2 moxs KCN(a=80%), eciu 106aButh 10™Moms cynsuna ammonns? TIpu Kakoi Mt

KOHIICHTPAIlUU CyJIb(HUIa aMMOHHS HAYHET BBINIAJIaTh OCAI0K? (HP(NiS)=2~10'28).



4. Onpenenute TUN THOpUIM3AIMKA B CJIACIYIOIIMX KOMIUIEKCAaX, a Tak e H300pa3uTe HuX
reomerpuueckyro Gopmyiy: [AuCls] ; [PtCls] .Yemy paBHBI UX MATHUTHBIC MOMEHTHI?

S. Jl1st ocaxkieHus! XJIOPUI-MOHOB, COCTABIISIFOIIMX BHEIIHIOK c(hepy KOMIUIEKCHOTO COeIMHEHUS,
u3 100mit 0,02m pactBopa coenurerust CrClz-5H20 motpebdoBanoch 20mi

0,2M pactBopa AgNQO3. ITo pe3yapTaTaM 3TOr0 OIBITA COCTaBhTE KOOPAUHAITMOHHYIO (OPMYITY
COCJIMHEHHS U HA30BUTE €TO.

Bapuant Ne2
1. Hasats komiutiekcHbie coenunenus: Naz[Zn(OH)a], [Ni(H20)s](NOs3)2, [Co(En)3(NOz)3].

2. Hamucate Qopmynbel: a) ammunnentanuanodeppar(Il) Hatpus; 0) auruapokcorerpa-
xynoporiatuHar (IV) ammonus.

3. K 0,2m NiSOs4 noGaBuiam paBHbId 00beM 2M NH3, BBIUHCIUTH [Ni]2+, €CJIM CUUTATh YTO B
pacTBope 00pa3yercsi KOMIUIEKCHBIN HOH [Ni(NH3)6]2+.

4. B kommiekcax [Co(NO2)s]* u [Ni(CNS)e]* muramasr o6magaror cuasHeM moeM. COCTaBbTe
SHEPTEeTUUECKYI0 cXeMy oOpaszoBanus cBsizei (MeTon BC) B 3TUX KOMIUIEKCAX U YKOKUTE MAarHUTHBIC
CBOWCTBA KOMILUIEKCOB.

5. Onpenenute koopauHauuontoe uncio (x): [Fe"Fx] *2; [Fe'Clx] *2.

Kpumepuu oyenku omeéema cmyoenma npu bln0JHEeHUU KOHMPOAbHOU padomvl

Ouenka TpebGoBanus K 3HAHUAM
OTJIMYHO MIPUBEJICHBI TIOJIHBIE TPAaBWJIbHBIE pPEIISHHs, OTBEThl TPAMOTHO
apryMEHTHPOBAHBI
XO0pouIo JOMYIICHBI HC3HAYUTCIBHBIC IOTPCITHOCTH IIPHU OTBETAX HA BOIIPOCHI,
apryMeHTanus Oblja He TIOTHON
YIAOBIETBOPUTEIILHO B OTBETAaX Ha HEKOTOPBIE BOIPOCHI JOIMYIIEHbI IpyOble OMNUOKH, YacTh
BBIBOJIOB HE apTr'yMEHTHPOBAHA WJIM apTyMEHTUPOBAaHA HEMPABUIHHO
HEYJIOBJIETBOPUTEIHHO orBetbl Ha 50 w Oomee % BOMPOCOB OMIMOOYHBI, OOJBITHMHCTBO
BBIBOJIOB HE apTyYMEHTHPOBAHBI JIM apTyMEHTHPOBAHBI HEMIPABUIHLHO

Hpumepnble eapuanmbsl mecmaoeovlx 3a0anuii

Tema: «OcHOBHBIC MOHATHS M 3aKOHbI XUMHH. JKBHBAJICHT»
Bapuant Ne 1
1. ®akTop HKBUBaJIEHTHOCTHU COJIU

1) 1/ocHOBHOCTB

2) 1/4nciio KaTHOHOB * BAJICHTHOCTh KATHOHOB

3) 1/KHCIOTHOCTD

4)1/91c0 aTOMOB AJIEMEHTA * BAJICHTHOCTh JIEMEHTA

2. ®axTop SKBUBAJICHTHOCTH OCHOBAHUS

1) 1/ocHOBHOCTH

2) 1/aucio KaTHOHOB * BaJICHTHOCTh KATHOHOB

3) 1/KuCIoTHOCTD

4) 1/aucno aTOMOB 3JIEMEHTA * BAJICHTHOCTD HJIEMEHTA




3. IInotHOCTH Ta3a mo reauto paBHa 11, IIIOTHOCTH Ta3a 1Mo HEOHY
1)2,.2 2)1,1 3) 20 4) 44
4. Tlpu cropannu 4*10°° kr yriepona uncio monexys COz paBHO

1) 2*10% 2)2*10°  3)2*10%  4)2*10%
5. DkBuBajeHT HNCXOJHBIX BEIICCTB B pCaKINU

H2C204 + Ca(0H), = CaC204 + H20

1)1/2, 112 2)1, 1/2 3)1/2,1 41,1
6. OO6wem (B m), 3aHuMaeMsbIi 5,25 r azota npu26°C u nasnenuu 98,9 xlla # # #

7. MaccoBsi€ J10JIM TJIOT€HA B TAJIOTCHUC METaJlJIa U KMCJIOPO/Ia B €r0 OKCHJIE COOTBETCTBEHHO
paBHbl 68,35% u 15,4%. HazBanue ranorena # # #

8. bpom maccoii 0,4586 r BeiTecHsieT u3 pactBopa Kl o maccoii 0,7280 1, koTOpbIi B3auMoO-
neiictByet ¢ metamiom maccoit 0,5935 r. Monsipaasi Macca SKBUBaJieHTa MeTaslia B I/MOJIb

9. IlmeK pearmpyet ¢ H30BITKOM BOJIBI B mieniouHoi cpene (NaOH) ¢ oOpasoBanuem 5,6 11 raza
(H.y.). DKBUBAJICHTHOE KOJMYECTBO BEIECTBA IMHKA B MOJIb

Bapuant Ne 2
1. ®axTOp PKBUBAIEHTHOCTH KHCIOTHI

1) 1/KHCIOTHOCTH
2) 1/0CHOBHOCTB
3) 1/4mci0 aTOMOB 3JIeMeHTa * BAJICHTHOCTD 3JIEMEHTA
4) 1/9KCI0 KATHOHOB * BAJICHTHOCTh KATHOHOB
2. ®axTop HKBUBAJIEHTHOCTH OKCHJIA
1) 1/umcno KAaTHOHOB * BaJIGHTHOCTh KATHOHOB
2) 1/0cHOBHOCTH
3) 1/4mci0 aTOMOB 3JIEMEHTa * BaJICHTHOCTD JJIEMEHTA
4) 1/KACIOTHOCTH
3. Macca (B rpammax) 0,25 Mois okcHga TUTHS
1)5,752) 6,2 3)7,5 4)9,25
4. 4: KonuuecTBo BelecTBa (MoJib), conepikaieecs B 37,6 r uurpara meau (1)
1)0,3 2) 3,353)0,2 4) 5
5. OnauH MOIb BOJIBI TIPH H.y. 3aHUMAaET 00beM
1) 18 mn 2) 118 n 3)22,4n 4) 22,4 mn
[TnoTHOCTH ra3a no Bo3AyXxy paBHa 1,17, MonekynsipHas macca rasa
Macca (B rpammax) HaTpus B 35,1 1 xsopuia HaTpusl paBHa
Ha nevitpammsanuio 3 r H3ASO4 m3pacxomoBaiocs 2,366 1 KOH. OCHOBHOCTB KHUCITOTHI

© o N

N3 48,15 r okcuia MeTaimia MOKHO moryduTh 88,65 T ero HuTpara. MosspHas Macca
OKBHUBAJICHTA ABYXBAJICHTHOI'O ME€TAaJlJIa B /MOJIb

Tema: «OCHOBHBIE KJIACCHI HECOPTAHMYECKUX COEAUHECHHID)
Bapuant Nel
1. dopmyna kpucramuiorgapara cyiabdara HaTpusI, Macca KOTOPOTO MpH 00€3BOKHUBAHUHT

yMeHbuniach Ha 47%

1) Na:SO4 * 2H,O0  2) NaxSO4 * 7H0
3) Na2S04 *sHO  4) NaxSO4 * 6H.0

2. Kapbonar kanus pearupyeT B pacTBOpe C BellecTBaMH Habopa



1)
2)
3)
4)

1) CO,, SOz, HsPO,  2) CO, KOH, HC1
3) BaClz, HNO3, Rb;SOs  4) KHSO4, NaOH, SO3

OI[HOBpeMeHHO HC MOI'YT HAaXOAUTCA B paCTBOPE BCIICCTBA Ha60pa

1)NaxSO4 u HC1 2) NaOH u H2SO4
3) NaCl u HoSOs  4) NaOH u K2SOg4

OnHOBpEMEHHO B pacTBOPE MOTYT HAXOJAUTCSI HOHBI

1) Ni?*, K*, SO.%, I 2) Pb**, $*, CHsCOO:; Ba®*
3) NHs*, PO, Ca® F  4) A1* Fe?*, COs%, Br

Y CcTaHOBUTH COOTBETCTBHE MCXKAY BEHICCTBOM U CBOMCTBaMH

1: a3oTHas kucioTra A: B3aUMOJAEHCTBUE C COJIIMU MEIH ¢ 00pa3oBaHUEM OCaKa

2: runpokcua Hatpus b: B3aumoneiicTBue ¢ consiMu Oapus ¢ 00pa3oBaHUEM OCaIKa

3: consHas kucnoTa B: B3amMozneicTBUE ¢ cepoil py HarpeBaHUU

4: cynbhaT aTOMHHUS I': B3auMoeiicTBHE ¢ IMHKOM ¢ 00pa30oBaHHEM BOJIOPO/A

KonnyectBo BO3MOKHBIX coJieit o0pazoBanHbIX H3S0s u Al(OH)
1)4 2)1 3) 2 4)3 55

Bapuanrt Ne 2

['unpun ogHOBAIGHTHOTO MeTaya coaepxkuT 12,5% Bogopoaa mo mMacce.
1) cepebpo  2) Harpuit  3) nmuTHit 4)30710TO

JIMOKCH T yTiiepoia MOXKET pearupoBarh ¢ BemecTBaMu Habopa

1) CaO, (NH4)2C03 pactBop, HNO3 2) Na2C0s3 pactop, Mg, C (xoxkc)
3) KOH, H2S04, pacteop BaCl. 4) CuS0s, NH3, NaOH
OIHOBpEMEHHO HE MOTYT HAaXOJJUTCS B PACTBOpE BelllecTBa Habopa

1) BaCl, m NaNOs  2) BaCl, u NaBr

3) Ba(N0z)2 u KI 4) Ba(N03)2 u H2SO4

K¥uciyto coitb MOKHO TOJYYHTh B BOJHOU CpEJie MPH B3anMOICHCTBUH
1) LiOH u HBr 2)CsOH u P20s

3) Mg(0H)2 u HCOOH 4) AIOH)3 1 N20O3

OIHOBPEMEHHO B PACTBOPE MOT'YT HAXOAUTCS HOHBI

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

2) Ag*, Ca**, Br, NOs
3) Zn®* ,NHs*, OH ", I
4) Cu**, AI**, CI', SO

Y CcTaHOBUTH COOTBETCTBHUE MCKAY BCIICCTBOM U CIIOCOOOM €ro PAaCIIO3HAHUA:

1: yrnekucneiii ra3  A: BO3ropaHue TICIOIIEH TyYnHBI

aMMHaK b: Bo3ropanue ¢ xapakTepHbIM 3ByKOM
KHCJIOPOJ B: momyTHEHME N3BECTKOBOW BOJIBI
BOJIOPO I': 13MeHeHune oKpacku BIAKHOU MHANKATOPHON OyMaXKKH

Y CcTaHOBUTH COOTBETCTBUE MCXKAY BCHICCTBOM U CBOICTBaMHU:

1) a3oTHas KHCIIOTA A B3auMO/ICHiCTBHE C COJISIMU MM ¢ 00pa30BaHUEM OCajKa
2) THOPOKCHI Hatpusi b: B3amMomeicTBHe ¢ cosiMu Oapust ¢ 00pa3oBaHUEM OCaIKa
3) comsHas KKCIOTA B: B3aumopeiicTBue ¢ cepol Mpu HarpeBaHUU



4) cynsdat amomunus [': B3auMoIeiiCTBHE ¢ IMHKOM C 00pa30BaHHEM BOAOPO/Ia

Tema: «Ctpoenue artoma. Ilepuoguyeckuii 3aKOH U NeEPUOAUYECKAs CHCTeMA
xumudecknx 3jaeMenToB /.. MenjaesneeBa»

Bapuant Ne 1
1. HM3031eKTpOHHBIC AaTOMBI U HOHBI

1) Fe**, Co®* 2) Co, Ni**  3) Fe®*, Fe**  4) Co*, Mn
2. DiekTpoHHasi eMKOCTb f -nogypoBHs

1)14 2)6 3)18 4)10
3. DHeprus CpoACTBa K IEKTPOHY B IEPUOJIE

1) He u3MeHsieTCsT  2) YMCHBILACTCS
3) yBenuumBaercst  4) OCTalOTCS MOCTOSHHOM

4. PaszpenieHHbI HAOOP KBAHTOBBIX YUCEI SJICKTPOHA

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

5. HawumeHnbiuii paanyc umMeeT HOH
1) Cs” 2) Ba** 3) Te*4) I

6. Mogens atoma, co3nannas J.Pesepdopriom HaspiBaeTcs

7. Yucno ypoBHEH y aToMa oIpeaensieTcs KBaHTOBBIM YHMCIIOM

8. 3Hepr1/1;1 OTpPBIBA BJICKTPOHA OT aTOMA HA3bIBACTCA 3HeereI71

9. VYcTaHOBUTH COOTBETCTBHUE MEKTY TEKTPOHHBIMU KOH(DUTYpAIUSIMHI U XUMHUYECKUMHU Yac-
THULIAMHA

1: 1s°2s°2p°3s%3p"  A: Na'
2: 1s%°25°2p°3s°3p°  B: N
3: 15%25%2p° B: S*
4: 1s°25°2p® I: Al
10. Pacmioinoxuths B HpaBHHLHOﬁ MOCJICA0OBATCIIbHOCTH 3alTIOJIHCHHU A SHCPICTUYCCKUX HOI[ypOBHeﬁ
B aToOMax

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

Bapuant Ne 2



1. 30351eKTpOHHBIC aTOMBI H UOHBI
1) Fe**, Co®* 2) Co, Ni**  3) Fe**, Fe** 4) Co*, Mn
2. HaGop kBanToBbiX urcen N =3, | =1, s =+1/2 umeer
1)Si 2)Al 3)ClI 4)S 5P
3. OaMHAKOBOE KOJIMYECTBO JICKTPOHOB Y HOHOB
1) Ba**, Mg*, Cd®*  2)Ba’+, I, Te*  3)Hg*, I, Sn  4) I, Cd**, Sn*
4. DnexTpoHHas EMKOCTh ( -IIOypOBHS
16 2)14 3)10 4)18
5. DHeprus MOHHU3AIMU B TPYIIIE
1) He u3MeHsieTcsT  2) YyBEIMYMBACTCS

3) ymeHbIaercs 4) 0CTarOTCsI MOCTOSTHHOM
6. AromHbIe opOUTaNK 1al0T cymmy N+ 1 =9

1)6f, 7d,8p  2)5f, 7p, 8s 3)4f, 5d, 6p  4) 4d, 5p, 65
7. Yucno HCCIIAPpCHHBIX 3JICKTPOHOB B ATOMEC XpOMa B HCB036Y)KI[6HHOM COCTOsITHUH

8. Dueprus monmszarnuu atroma Ca (3B): I1 = 6,113; 1> = 11,871; I3 = 51, 21. TpeThs sHEpTHUS KO-
HU3AIAN PE3KO BO3PACTALCT M3-3a OTPHIBA AJIEKTPOHA

9. Yucno 0p6HTaJ'IefI Yy atoMa OIIpCACIIACTCA KBaHTOBBIM YHCJIOM

10. YcTaHOBHUTH COOTBETCTBUE MEKIY AIICKTPOHHBIMHA KOHOUTYPAUSIMHA U XUMHYECKUMH Yac-
THULIAMHA

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

Tema: «XuMu4eckas CBA3b»
Bapuant Ne 1
1. B psany BogopoaHbsix coequHenuit anemenToB VI A rpynmnsr: H20 - H” - H2Se nosnsiprocTh

cBa3u D - H

1) yBemuumBaercs
2) He u3MeHseTcs
3) yMmeHbImaeTcs
4) cHayala yMEHBIIACTCS, TOTOM YBEIUINBACTCS

2. ToNbKO KOBAJEHTHAS CBA3b MMEET MECTO B COETMHEHUH C (hOPMYIION
1) Ba(OH)2  2) NH4aNO3z  3) H2SO4 4) Li2CO3
3. AroMm yriepoaa B BO30YXIEHHOM COCTOSIHUM 00pa3yer

1) dYeThIpe KOBaJICHTHBIE CBS3H, 32 CUET YETHIPEX HECTIAPCHHBIX AJIEKTPOHOB
2) TpH CBsI3M, 33 CYET JIBYX HECTIAPEHHBIX AIEKTPOHOB U HENOJICICHHOU 3JICKTPOHHOM
napsl



3) HU OJHOI1, aTOM yriiepojia B HeBO30YKJIEHHOM COCTOSTHIHM XUMHUYECKHUX CBSI3CH HE
oOpa3yer
4) 1Be CBS3H, 33 CUYET JBYX HECIIAPCHHBIX JJICKTPOHOB

4. BemecTBo, KOTOPOE HE MOT'YT 0OPa30BBIBATH BOJOPOIHYIO CBSI3b

1) H20 2) HF 3)HN3 4) HI
o. Sp3 THOpUAM3AIIHS PeaTU3yeTCs OTHOCTHIO
1) SO 2) CH4 3) SOz 4) C10°
6. YcraHoBUTL COOTBETCTBHE MEXKIY (PU3NUECKMMH CBOMCTBAMY U TUIIAMH KPUCTAIUINYECKHX
pereTok
1: KOBKOCTH

2: HU3Kas TeMIlepaTypa KATIeHUs

3: BBICOKAsi TBEPJOCTh

4: snexTpudecKas IpoOBOIUMOCTh PacCTBOPa
A: atoMHas

b: Mmetannnueckas

B: nonnas

I': MmonekynsapHas

Bapuant Ne 2

1. HaGop kBanToBbIX uricen N =3, | =1, s =+1/2 umeer
1) Si 2) Al 3)CIl 4)S 5)P

2. O,Z[I/IHaKOBOG KOJIMYCCTBO 3JICKTPOHOB Y HOHOB
1) Ba2+, Mgz+, Cd2+
2) Ba®', I, Te*
3) Hg®*, I, Sn**
4) I, cd*, sn™

3. DneKTpoHHas eMKOCTb g —TI0AYPOBHS
1)6 2) 14 3) 10 4) 18

4. DHeprus HOHU3AIMH B TPYIIIE
1) He u3MeHseTCs
2) yBEINYHUBACTCS
3) yMeHbILaeTcst
4) oCcTaroTCs MOCTOSHHOMN

5. Y cTaHOBUTH COOTBETCTBUE MCIKAY SJICKTPOHHBIMU KOH(bI/ITypaL[I/IHMH U XUMHUYCCKHUMH YHac-
TUIIaAMHA
1) 15°25%2p°3s°3p°4s%3d®> A F
2) 15°25°2p®3s”3p®4s'3d®  B: C
3) 15°25°2p° B: Fe*
4) 15°25%2p? I:Cr
6. PacmosioxuTh B MPaBUIIBHOM ITOCIICIOBATEILHOCTH 3aMIOJIHEHUS SHEPTeTHICCKUX IO TyPOBHEH
B aToMax
A:6s b:7s B:6s TI:4f J:5f E:6d XK:5d



Tema: «XuMHYECKas CBA3bY
Bapuant Ne 1
1. B psany Bogopoausix coequnenuii anemenToB VI A rpynmsr: H20 — H2S- H2Se nonsipaocts

cBs3u O — H:

1) yBenuuuBaeTCs
2) HE U3MEHSETCSI
3) yMmeHbIIaeTCs
4) cHa4ajga yMCHBIIAETCS, TOTOM YBEITUINBACTCS

2. TonbKO KOBAJEHTHAS CBS3b MMEET MECTO B COEIMHEHUH C (hOPMYIION
1) Ba(OH)2 2) NHsNOs  3) HzSOq4 4) Li2COs
3. AToM yriiepoia B BO30YKIEHHOM COCTOSIHUM 00pasyer:

1) yerhIpe KOBaJCHTHBIC CBSI3H, 32 CUET YETHIPEX HECIIAPCHHBIX IICKTPOHOB

2) TpH CBsI3H, 32 CUCT JIBYX HECIIAPEHHBIX ICKTPOHOB M HETIOICJICHHOW 3JICKTPOHHOM Maphbl

3) HH OZIHOI1, aTOM yrIiepojia B HEBO30YKICHHOM COCTOSHHU XMMHUYECKUX CBSI3CH He
obpazyer

4) nBe CBsI3H, 3a CUCT IBYX HECIIAPEHHBIX 3JICKTPOHOB

4. BeH.IeCTBO, KOTOPOC HEC MOT'YT 06paSOBBIBaTB BOJOPOJHYIO CBA3b

1) H20 2) HF 3)HN3 4) HI
5. sp® ruGpuausarus pean3yeTcsl MOJTHOCTHIO

1)SO;  2)CHs  3)SOs 4) C10°

6- Y CcTaHOBUTE COOTBETCTBHE MCKIAY (1)I/ISI/I‘IGCKI/IMI/I CBOMCTBAaMH U THUIIAMU KPUCTATIIIMICCKHUX
PpEIIeTOK:

1: KOBKOCTb

2: HU3Kas TeMITepaTypa KATIeHUs

3: BBICOKAs TBEPJOCTh

4: snexTpudecKas IpoBOIUMOCTh PacTBOPA
A: atoMmHas

b: metannuaeckas

B: nonnas

I': MmonekynsapHas

Bapuant Ne 2
1. BemecTBo ¢ MOHHOH CBSI3bI0 UMEET (hopMmyITy

1) KBr 2) SOs 3)CHs 4)HC1
2. ATOMHasi KpUCTAJUIMYECKas pelIeTKa XapakTepHa Jis

1) amoMunus 1 kap6Ka KPEMHHUS

2) cepsl U Hona

3) OKCHhuaa erMHI/Iﬂ nu XJIOpI/I)Ia KaJInust
4) anmasza u 6opa

3. Sp® rHOPHM3ALMS PEATH3yeTCs TOTHOCTIO

1) SO2 2)SOs3 3)CH4 4)CIO™  5)CIOz
4. YCTaHOBHUTH COOTBETCTBHE MEX/y BEIIECTBAMH U BUAAMU XUMHUYECKOM CBSI3HM B HUX
1 Bonbdpam A KOBaJICHTHAsI MOJISIpHAs aJiMa3



ajiMas
aMHuaK

IMOBapCHHaA COJIb

b: koBaJieHTHas HETOJISIPHAsT aMMHAK
B: Metaymmmueckas
I': nonnas

5. YcTaHOBHUTH COOTBETCTBHE MCXKAY BCIICCTBAMU U TUIIAMHU KPUCTAIIIMYCCKUX PCIICTOK

YIJICKUCIIBIN Ta3
KapOOpyH.
HUKEJb

aneraT HaTpus

A: nonHas

b: monexyisipHas
B: merannndgeckas
I': atomHuas

6. YCTaHOBUTBH COOTBETCTBHE MEXK/y THOPUIU3AITUEH 1 MOJICKYJIOM

1: sp® A: OF; B: SFs
2:  sp? B: BF; I: SFy:
3 sp’d? E  XeFs JI: BeCl:
4:  spd

4:  spd

Tembl: «KJHEPreTHKA M HANPABJIEHHOCTH XHMHYECKHX MPOIeccoB», «CKOPOCTH
XHMHYECKHX peakuuii. XuMHYeCKoe PAaBHOBECHE»
Bapuant Ne 1
1. Bo ckosbko pa3 yBenuuutcs ckopoctsb peakimu Ha(r) + I2(r) = 2HI(r) npu yBenuuenuu nasie-

HuUs B 3 pasza

1) B9 pa3 2) B 8 pa3 3) B 6 pa3 4) B 3 pa3

2. TlIpu remneparype 90°C peakuus nporekaer 1 mun. Ipu kakol TeMrepaType peakius 3aKOH-
yutces 3a 14 21MuH, eciiu TeMnepaTypHblid Ko GuineHT paseH 3

1) 50°C  2)40°C  3)60°C  4) 150°C  5) 140°C
3. Xwumnueckoe paBHoBecue peaknuu Zn(t) + 16HI(d = 8l2(r) + 8H2S(d - Q cmecTuTCs BripaBo
[IPU TIOHMKEHUH

1) xonnentpauuu HzS;  2) xonnentpaunu Hl; 3) naBnenus; 4) remmeparypsl.

Xumuyeckoe pasHoBecue peakiuu Zr(1) + 2C12(r) = ZrCla(r) + Q cmeraercst BpaBo MpH:

1) HOBBILIEHUH JABICHUSA 2) nobimeHnu koHteHTpauu ZrCly
3) OTOTHUTENTFHOM BBEJICHUHU Zf  4) MOBBIIICHUU TEMIIePaTypPhI
5. B romorennoii cucteme 3A(r) + B(r) = 2C(r) + D(r) paBHOBECHbBIC KOHIICHTPAIIUH BEIIECTB

(Monbw/m) cocraBunu: A - 0,03; B - 0,02; C - 0,004. McxonHas KOHIIEHTpAIUs BelecTBa A
(MonB/1T) paBHA

1) 0,036 2)0,002 3)0,024 4) 0,026 5) 0,030
6. U3 2wmonbs CO u 2 monbs Clz oOpaszoBanock npu HekoTopoit Temneparype 0,45 mons COClo.
KoncranTa paBroBecust peakiu CO + Cl2 = COC1a(r)

1)0,19 2)009  3)0,12 4) 0,21

7. CrannmaptHas terora oopazoBanus MgO (k) u COz (r) cooTBeTcTBeHHO paBHa -601,8 u -
393,5 kJIx/monw. Ternota paznoxenus MgCOsz na MgO u CO2 AH = 100,7 x/[»/Momb.
Tennora o6pazoBanus MgCO3

1) -1096 x/Ix/Momab; 2) -1006 xIx/Moinb; 3) -996 k/xx/Moib; 4) -876 k/[/Mob.



8. TCHJ’IOT&, KOTOpas MmorjiomacTCsa Uik BeIACIACTCA IPU Pa3IOKCHUU XUMHUYCCKOI0 COCANHCHUS
KoJIn4YecTBOM 1 MOJIb Ha MMPOCTHIC BCIICCTBA HA3BIBACTCA

9. Ecau ckopocTh IPsIMOM PeaKIMK paBHA CKOPOCTH OOPATHON PEaKLUK, TO HACTYNAET XUMHUYE-
CKO€

10. 3aBuCHMOCTB CKOPOCTH PEAKIIUK OT TEMIIEPATYPBI ONIPEAEISETCS TIPABUIOM

Bapuant Ne 2
1. Bo ckosbko pa3 yeenuuutcs ckopocts peakiuu CaO(1) + CO2(r) = CaCOs(t) npu yBeaumueHUH

naBJieHHs B 3 pasa
1) B9pa3 2) B8paz 3J)B6pa3 4)B3paza 5) He usMeHsICTCS.

2. B0 CKOJIBKO pa3 YBEJIUYUTCS CKOPOCTh Peakiuu pu HarpeBanuu o 75°C go 115°C, ecnu
TeMIepaTypHbIi KO3PPUIIEHT paBeH 2

1) B2paza 2) B4pasa 3) B8pa3 4) mewusmenurcs 5) B 16 pas.
3. Tlpu NOBBILIEHUM JABJIEHHUS XUMUYECKOE PABHOBECUE CMEIIAETCS BIIPABO

1) 2NO(r) + O2(r) = 2NOo(r ) 2) C(r) + COu(r) = 2CO(r)
3) 2NF(r) + 3Ha(r)= 6HF(r) + Nor)  4) CHa(r) + 4S(r) = CSa(r) + 2H2S (1)

4. Xumunueckoe paBHoBecue peakunu 4FeSy(1) + 1102(r) = 8S02(r) + 2Fe203(t) +Q cmectuTes
BIIPABO IPH

1) IIOBBIICHUN NaBIEHUS  2) MOBBINIEHUH KOHIEHTpanuu SO,

3) nononauTensHOM BBeAeHnn Fe;O3  4) momonHuTensHOM BBeAeHnn FeSy
5. B romorennoii cucteme Ha(r) + 12(r) = 2HI(;) paBHOBECHBIE KOHIICHTPAIIMH BEIIECTB (MOJIb/J)
cocraBunu: HI - 0,02; I2 - 0,05; H - 0,03. Mcxonnas KOHIIEHTpAIs BOopo/ia (MOJIb/11) paBHA

1) 0,04 2)0,01 3)0,02 4)0,03 5)0,05
6. B romorennoii cucreme 4HCI(t) + O2(r) = 2H20( 1) + 2C12 paBHOBECHBIE KOHIICHTPAIIMU BE-
mectB (Monw/) cocrapmiu: HC1 - 0,85; O; - 0,44; C1; - 0,3. McxoaHast KOHIIEHTPAIUS KUCII0-
pona (Moib/i1) paBHA

1)059 2)049 3)0,69 4)0,79 5)0,89
7. Tlpu cxuranuu rpadura oopasosaics okcun yriaepoaa (1V) maccoii 8,86 r. Temnosoit agdekr
peakuuu AH = -79,2 xJ[. Ternora oOpazoBanust CO2

1) -393,3 k/Ix/mMonp  2) -358,4 xJlxx/mMonb 3) -335,5 x/[x/Momb 4) -326,4 kJIK/MOIb
8. TemmoTa, KOTOpas MOTJIOMIAETCS WM BBIIENISAECTCS IIPH 00Pa30BaHMN XMMHYIECKOTO COECINHEHHMS
KOJIMYECTBOM BeliecTBa 1 MOJIb M3 MPOCTHIX BEMIECTB MPU 3aaHHBIX YCIOBHUIX
Ha3bIBAETCS

9. CMCH.[CHI/IC XUMHYCCKOI'0 paBHOBECUA ONIPCACIIACTCA ITPUHIIUIIOM

10. MunumanbHas n30bITOUHAS DHEPTHUS, KOTOPOM JTOJDKHBI 00J1a1aTh MOJIEKYJIBI, YTOOBI pEAKIIUS
MEX1y HUMH cTaja BO3MOXHOW Ha3bIBAETCS

Tema: «PacTtBopbl. Teopusi 3J1eKTPOJIUTHYECKON TUCCOIHATHID)
Bapuant Ne 1



1. Cwmemans 100 r 20%-H0r0 pactBopa u 50 1 32%-HOTO pacTBOpa HEKOTOPOTO BEIIECTBA.
KoHueHnTpanus nosy4eHHOro pactsopa

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

2. Jlns nomydenust 9%-Horo pacTBopa COJSTHON KUCIOTH Haao pacTBoputh 67,2 1 HCI B Boze
Maccou

1)1,107kr  2)0505kr 3) 0,987 kr  4) 1,227 kr

3. VYpasnenuio 3Ag" + POs* = AgsPO4 cooTBeTCTBYET B3auMOIEiiCTBIE

1) AgNO3z c NazPOs  2) Ag20 ¢ H3PO4
3) AgNO3 ¢ H3POs  4) AgCl c NasPOg4

4. KucioTHOCTh pacTBOPOB COJIEH C OJJMHAKOBOM MOJISIPHOM KOHIIEHTpAIlMEl YBEINUNBACTCS B
paay

HUTPAT KaJI¥s, CUITUKAT KaJIHS
OpOMHU/T KaJTbITUsI, OPOMHM/T ATTFOMUHUS
XJIOPH]T KaJusi, PTOPHT KaTus
XJIOPUJI JIUTHUS, XJTOPUT] KaJTUs
5. Xmopup 6apus maccoii 41,6 T pactBopmiiv B Boze. B monyyennom pactBope conepxurcs 0,35

MOJTb XJIOpUI-HOHOB. CTENEHb JUCCOIMAIIIH XJIOpUIa OapHst
1) 87,5% 2) 17,5% 3) 57,1% 4) 96%

6. Ecnu xoHueHTpauus pactBopa ruapokcuaa aMmonus pasHa 0,1M u K = 1,76*10, To ero
CTENEeHb MOHU3AMHU (Oliorr) COCTABUT

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

7. Ecmm xonnenTpamus nonos Bojgoposaa [H'] u anerar-nonos [CHsCOO] B 0,1M pacTtBope yK-
cycHoi kucioTsl paBHa 0,00132 Mob/11, TO €€ KOHCTaHTa HOHU3AIUU

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

9. AKTHUBHAas KOHILIEHTpalus aHHOHOB aoH- B 0,01 M pactBopa rugpokcnia kanus KOH, yuntsi-
Bas HOHHYIO CHIIY pacTBOpa paBHa

1) 9*10°® 2) 8*10° 3) 7*10° 4) 6*107
10. KoncranTa ruaponusa, crenens ruaponu3a u pH 0,1M pactBopa conu HCOONH4 (Kn(kuc)=
1,8*10™, Kn(och) = 1,76%¥107)

1)3,16*10° 0,177u 65  2)4,76*10™ 0,745 8,3
3)2,74*10°, 0,587 u 854  4) 575*10™°, 0,345 u 6,62

Bapuant Ne 2
1. K 100 mu 96%-Hoii cepHoit kucnotsl (p = 1,84r/mi) npubasunu 400Mi1 BOJIBL, TOTYUHIICS

pacTBOp IIOTHOCTHIO 1,225 r/Mii. MonspHast KOHIIGHTpALus pacTBOpa

1)378M  2)221M  3)257M  4)402M



10.

N3 400 r 20%-HOT0 pacTBOpa MpH OXIKICHUH BBIACTNIOCH 50 I paCTBOPEHHOTO BEIIIECTBA.
MaccoBast 1oJis1 BEIIECTBA B OCTABIIEMCSI paCTBOPE

1) 8,6 % 2)6,3% 374% 4)95%
YpaBHEeHUIO Fe** +30H = Fe(OH)3 cooTBeTCTBYET B3aMMOICHCTBHE

1) FeC13 ¢ KOH 2) Fe2(SO4)3 ¢ Ba(OH)2
3) FeSOsc NaOH  4) Fe(OH)3 c HC1

[Iles104HOCTH PACTBOPOB COJIEH C OAMHAKOBOM MOJIIPHOM KOHIIEHTPALIUEH YBEIMYUBACTCS B
pany

1) xapGonar Harpus, noaua Hatpus  2) cynb(UT Kanus, cynb(Gua HaTpus

3)HUTPUT HATPHSL, HUTPAT HATPUS 4) XJIOPUJL JTUTHS, XJIOPUJT AMMOHHUSI
KommgectBo orpunarensHbix HoHOB B 120 r 10% pacTBOpa aMMOHUS, €CJIM CTETIEHB TUCCO-
rmaruu coym pasHa 90%

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

N _ -4
Ecnu xonnenTpanus azotuctoit kucinotel HNO2 paBaa 0,12M u K = 6,9*10™, To cTenens ee
HOHHU3AIAU COCTABUT

1)7,6*102  2)8,6*10° 3)8,6*10° 4)7,6*10°

Ecli KOHLIEHTpALHs PacTBOPA IHAPOKCHa aMMonust pasra 0,1M u K, = 1,76*10°, To ero
CTETIeHb HOHU3AIUH (2uon) COCTABUT

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

KomurenTtpanus nonos Bogoposaa [H'] 6%-Horo pacTBopa XJI0pOBOIOPOAHOM KHCIOTH (p =
1,028 r/mi) cocTaBisieT

1) 1,69 2) 2)1,76 3) 1,78 4) 165
AxtuBHOCTS XJ0puA-uoHOB B 0,1 M pactBope xiopuaa Hatpust NaCl paBHa

1) 7,58*10° 2)7,62*102 3)7,68%10%  4)7,54*10°
Crenens rugponusa 1 pH conu 6pomuna ammonust NHsBu pH 0,011 pactBopa (Kx = 1,76*10°

)
1)2,38*10% 1562 2)4,52*102 18,34 3)568*102u6,32  4)3,54*10"% 11 4,35

Tema: «OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC PEAKIINH M JJIEKTPOXHUMHYECKHE MPOLecChD)
Bapuant Ne 1

1.

2.

Peakuus AucnponopioHUpOBaHUS

HNO> = HNOs + NO + H.0O

KoMnO4 + H20 = KMnO4 + MnO4 + KOH
NHsNO3z = N20 + H20

KCIO3 = 02 + KCI

Peakiuyst BHyTpUMOJIEKYIISIPHOTO OKUCIICHUS-BOCCTAHOBIICHUS

1) AgNO3 = Ag + NO2 + O2

2) Ag20 =02 + Ag

3) K2S03 = KaS04 + KoS

4) NO2 + H,O = HNO3 + HNO>



3. Omnpenenure cymmy koddduimentoB B ypaBuenue peakuuu CaOCl; + H.O + NaBr —
1)8 2) 7 3)9 4) 10
4. YCTaHOBUTH COOTBETCTBUE
1: mpoaykThI ekTposn3a paciaBa CuCls A:CuuCl
2: npoayKThI AtekTposu3a pactsopa Cu(NO3)2 b: Cuu O
3: mpoaykThl anekTposn3a pactsopa Ca(N03)2 B: Ho u O
I CauO
H: Hz u Clz
5. B mpomecce anekrponusa pactsopa NaCl, mpu cuse Toka SA 3a 85 MUH Ha aHO/IE BBIICTSETCS
IPOAYKT 00bEMOM 71 (OKPYIVIUTB 10 JAECSTHIX)
6. Jns okucnenus B kucnoii cpene 0,05 1 0,2 M NaNO: notpebyercs 0,25 H pactBop KMnO4
00BEeMOM 71 (OKPYTIHTD J0 COTHIX)
7. Ucxons u3 peakuuu S0 + HCIO4 + H2O = HCI + H2SO4 , rae 1 1 pactBopa comepskutcs 10 T
HCIO4, nopmansrocts HC1O4 paBHa -MOJIB/J (OKPYTIUTH J10 IECATHIX)
8. 3HaueHwue 3JIEKTPOAHOrO MOTeHIMaIa Meau, morpyxenHoi B 0,0005 u pactBop Cu(N03)2
pPaBHO B (okpyriuTh 10 THICSYHBIX )
9. Eciy KOHIEHTpALHs HOHOB BOLOPOAa B pactBope 4,8*10™ MoIb/I1, TO IIOTEHIMAT BOXOPOJ-
HOTO 3JIEKTPO/Ia paBeH B (oxpyrauTh 10 THICSAYHBIX)
10. Ecnu B 0,51 pactBopa coaepsxkutcs 0,0699 r FeCl r, To moTeHIman xeae3Horo 3IeKTpoia
paBeH B (okpyriuTh 10 THICSYHBIX )
Bapuant Ne 2
1. Peakmus BHYTPUMOJEKYJISIPHOTO OKHCIICHUS-BOCCTAHOBJICHUS
1) KCIO3 = O, + KCI
2) NH4NO3z = N20 + H.0
3) HNO2 = HNO3 + NO + H.0O
4) KaMnO4 + H20 = KMnO4 + MnO4 + KOH
2. Peaxius AUCIIpONIOPIIMOHUPOBAHUS
1) KoSO3=K2S04 + KoS  2) NO2 + H20 = HNO3 + HNO>
3) AgNO3 = Ag+NO2+ 02  4) Ag20 =02 + Ag
3. Ompexnenute cymMmmy K03()PHUIMEHTOB B YpaBHCHHUE PEaKIIHH
K2Cr07 + HaSO4 + NaxS03 —
117 2)18 3) 19 4) 20
4. YcTaHOBHUTE COOTBETCTBUE
1: KMnOg4 + Na2SO3 + H.SOs — Al MnSO4 + K2SO4 + NaxSO4 + H20
2: KMnOs + Na;SO3 + H,O — b: MnO; + KOH + NaxSOq4
3: KMnOs + Na2SO3 + KOH — B: KoMnO4 + NaxS04 + H20
I': MnSO4 + KOH + NaxSO4 + H.0
5. B mporecce anekrponusa pacmaBa NaCl, mpu cue Toka 2A 3a 45 MuH. Ha KaTojie BbIACIsCT-

Cs MPOAYKT MACCOM I (OKpYTJIUTH IO COTHIX)




10.

B nponecce anexrponu3za pactBopa NazSOy, ipu cuiie Toka 2A 3a 2 4 Ha aHOJIE BbIIENAETCS
MPOAYKT 00bEMOM 71 (OKPYTJIUTH JIO COTHIX)

Ecnu nuxpomar-uoH Bocctanasiupaercs 10 xpoma (I1I), To MonsipHas KOHUEHTpaLus YKBU-
BasieHTa quxpomara kanus (o =10%; p = 1,07 r/mn) paBHa MOJIB/JI.

(OKpYTJIUTB JIO COTBIX)

s B3aumopeiictus ¢ 0,25 mons KoCr.0O7 Tpebyerces 2 H pactBop HBr o6pemom
71 (OKPYIJIUTh 0 COTBIX)

Ecnu koHIIEHTpaIys HOHOB BOJIOPO/Ia B PACTBOPE 3,8*10'3 MOJIB/JI, TO TIOTEHIIUAI BOJAOPO/I-
HOT'O IEKTPOJa PABEH B (OKpyriuTh 10 THICSYHBIX )

Ecam moreHnman BOIOPOIHOTO IEKTPO/Ia paBeH - 236 MB, To akTUBHOCTh HOHOB BOJIOPO/Ia B
pacTBope paBHA MOJIB/JT (3amucaTh B CTAaHAAPTHOM BH/IC)

Tema: «KomMniekcHbIe COeIUHEHUA»
Bapuant Ne 1

1.

[TapamarHUTHBINA HU3KOCIIMHOBBIN BHYTPHOPOUTAJIbHBIN

1) [Mn(NO2)e]* 2) [CoBre]*  3) [Fe(CO)]**  4)[VCle]*
Y CcTaHOBUTH COOTBETCTBUE MCKAY Ha3BAHUCM U (1)0pMyJ'IOI71 KOMILJIEKCHOU COJIA

1: Ko[PtC1ls] 2:[PtC13(NH3)3]Br 3:[CoF3(H20)s] 4: [Co(NH3)s][Co(NO2)e]

A: rerpaxinoporiatusar (1) kamust

b: 6pomu tpraMMuHTpUHHTpOXIOpOorIaTuHsl (1V)

B: TpuakBarpudropokobansT

I': rekcanutpokodansTart (l11) rekcaammunko6anbra (111 [: auxnoporerpaammuunukens E:
rekcauuanodeppat(Il) kamus

Y CTaHOBUTH COOTBETCTBHUE MCKIAY q)OpMy.]'IOI\/’I COCAUHCHUA U KOOPAWHAIMOHHBIM Y1 CJIIOM

1: [FeFx] ™2 A:6
2: [Pt(N2Ha)x]™ b: 4
3: [Pd(NH3)x]** B:5
I:7
I: 3

Ecmu pactBop conepxut 0,05 Mot/ K2[Ag(CN)z] u 0,05 mons KCN, Ky = 1*10%, 1o
KOHIICHTPAIIMsI HOHOB cepedpa B MOJIb/JI

Ecmu 17151 KOMIUTEKCHOTO MOHA dHEPTHs pacuieruieHust paBaa 167,2 xJ>k/Moib, TO OH TIOTIIO-
11aeT CBET C JJIMHOW BOJIHBI B HM

Ecnu npu nefictBum pacTBOpa cepHOM KUCIOTHI Bech Oapuii 3 pactBopa Ba(CN)2*Cu(CNS):
ocaxxaaeTcs B BUJE cyibdaTa Oapusi, To KOOpAUHAIIMOHHAS (hOpMYyIa CONn

Bapuant Ne 2

1.

[TapamarHUTHBIN BHICOKOCTTHHOBBIN BHYTPHOPOUTATBHBIN

1) [VClg]* 2) [Fe(C0)a]** 3) [NiClJ* 4) [Pd(NHs)e]**

VY CTaHOBUTH COOTBETCTBUE MEX Ty Ha3BaHUEM U (hOPMYJIOM KOMIUIEKCHOM comn 1:
Ks[Fe(CN)g] A: rexcarmanodeppar(Il) kamus



2: [Ni(NH3)4]Cl> b: xnopun TerpaamvunauKes(1l)
3: K2[SiFe] B: rekcadropocumukar (1V) kanust
4: [Ni(CO)4] I': TerpakapOOHIITHUKETH

J: nMXnopoTeTpaaMMUHHUKEIIS

E: rexcarmmanogeppar(ll) kanus

3. YcTaHOBHTH COOTBETCTBHE MCKIAY q)OpMYHOﬁ COCIMHCHWA U KOOPpANHAIIMOHHBIM YHCJIOM

[Ni(C0)x]° A4

[Co(CN)x] *? B: 6

[Fe(CO)x]° B: 5
I:7
I:3

4. Ecmu pactsop cogepxut 0,02 monb/1 CA(N03)2 1 1 moas NH3, Ky = 2,75%107, 10 KOHIIEH-
TpAIKs HOHOB KaJMHsI B MOJIb/JI

5. Ecnm MakcuMyM HOTJIONICHHS] BUTUMOTO CBETa JIJIsl KOMILJIEKCA COOTBETCTBYET JIJTMHE BOJIHBI
400 HM, TO SHEPrus pacuierieHus B kJ>x/Moib

6. Ecmm nns ocaxnenus xyopa u3 pactsopa Ha 1 monb PtCl4*3NH3 (KUpt = 6) Tpebyetcst 1 momnb
HUTpaTa cepedpa, TO KOOPAHMHAIMOHHAS POPMYJIia COSAMHEHUS

Kpumepuu OUEHKU omeema cmydenma npu 6blNOJIHEHUU MeCcmoeblx 3a0anuil

Onenka TpebGoBanust K 3HAHUAM
OneHka «OTIMYHO» BBICTABISETCS CTYACHTY, €CIM OH IIIyOOKO U
OTJINYHO IIPOYHO OCBOMII IIPOrPaMMHBIN MaTepua, MCYEPIBIBAIOLLE,

OCICA0BATCIBHO, YETKO M JIOTHYCCKH CTpOfIHO €ro usjaract, yMecT TCCHO
YBA3bIBATH TCOPUIO C HpaKTHKOﬁ, CBO60,[[HO CIIpaBJIsICTCA C 3aJla4aMu,
BOompocaMu W APYruMHu BHJaAMHU TIPUMCHCHUA 3HaHI/II\/'I, npuieM HE
3aTPYAHACTCA € OTBCTOM IIpU BUIAOU3MCHCHUU 3a,Z[aHI/II\/’I, IMpaBUJIBHO
000CHOBBIBAET IMMPUHATOC PCHICHUC.

OneHka «XOpollo» BBICTABISAETCS CTYAEHTY, €CIIM OH TBEPJO 3HAET
XOpOILIO MaTepuang, TIpPaMOTHO W IO CYIIECTBY MH3JIaraeT €ro, He JOIycKas
CYLIECTBEHHBIX HETOUYHOCTEW B OTBETE Ha BOIPOC, MPABUIBHO MPUMEHSET
TEOPETUYECKHE MTOJIOKEHUS ITPU PELIEHUH TPAKTUYECKUX BOIPOCOB U 33734,
BJIaJIeeT HE0OXOAMMBIMU HABBIKAMH U IIPUEMAMU MX BBITIOJIHEHHUSI.

OHGHKa «KYOOBJICTBOPUTEIIBHO» BBICTABIACTCA CTYACHTY, €CJIHU OH
YAOBJICTBOPUTEIT | KMCCT 3HAHHA TOJIBKO OCHOBHOI'O XapakKTE€pa, HO HC YCBOHI €T0 IleTaJ'IefI,
BHO A0OIMYCKA€T HCETOYHOCTH, HCAOCTATOYHO IIPaBUJIBHBIC (bOpMy.]'H/IpOBKI/I,
HapyUICHHUA JIOTMYECKOM MMOCIEAOBATENLHOCTH B U3JIOKEHHHU nporpaMmMHOIO
MaTcpHrajia, UCHBITHIBACT 3aTPYAHCHUS IMPU 000CHOBaHUHU OTBETA.

OneHka  «HEYIOBJICTBOPUTEILHO»  BBICTABISIETCS  CTYICHTY,
HEYIOBJIETBOPUT | KOTOPBIA HE 3HAaeT 3HAUYMTENBHOW YacTH MNPOrpaMMHOIO MaTepuala,

€ITbHO JIOMTyCKAeT CYIIECTBEHHBIE OMIMOKW, MMEET 3aTPyIHEHHS IIPH OTBETEe Ha
BOMpOCHl U O0OOCHOBaHMM  OTBeTOB. Kak  mpaBmio,  OIeHKa
«HEYIOBJIETBOPUTENILHO» CTAaBUTCS CTYAGHTaM, KOTOpbIE HE MOTYT
MPOJOJKUTh  OOydeHUE oe3 JOTIOTHUTENBHBIX  3aHATHHI 1o
COOTBETCTBYIOIECH IUCLUIUIMHE.
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Ilepeuens 6onpocog K IK3ameHy
OcHoBHbIe nosiokeHust AMY. Atom. Monekyna. Xumuueckuid 3neMeHT. [IpocTeie u cliokHbIe
BeniecTBa. OTHOCHUTEIbHAS ATOMHAs Macca, OTHOCUTENIbHASL MOJIEKYJIIpHAs Macca.
Mons.Yucno ABoraapo. MossipHast Macca.
OCHOBHBIE CTEXMOMETPUUECKHUE 3aKOHBI.
OCHOBHBIE THUIIBI XUMHUYECKUX pPEaKLUil.
Knaccbl HeopraHMyecKMX BEUIECTB:OKCHJIbI, KHCIOThI, OCHOBaHMA, coi. X ¢usmdeckue u
XMMHUYECKHUE CBOICTBA, CIIOCOOBI OTyUEHUS.
Crpoenue atoma. Monensr Pesepdopraa, ero nHemocratku. Teopusi bopa. KBantoBas teopus
CTPOEHHS aToMa.
KBanrtoBbie uucna. [Ipuamun Ilaymu. IlpaBwio I'ynpa. IIpuHuun HavMmeHbLIEH SHEpPrUU.
IIpaBuna KineykoBckoro.
[Iepnonnueckuil 3aKOH U NEPUOANYECKAsl CUCTEMA XUMHUYECKUX d1aemeHToB (.M. MeHnneneesa.
[Ipunuun nocrpoenud. ['pynnel U nepuoasl. 3aKOHOMEPHOCTU M3MEHEHHUS! CBOMCTB aTOMOB,
MPOCTHIX BEIIECTB M COCAMHEHUH, O0pa30BaHHBIX XUMHUECKUMH JJIEMEHTaMH, B Ipejesax
[JIABHBIX MOArpYII U nepuoaoB cucrteMsl J[.M.Menneneesa. [lepnoinuHOCTh CBOMCTB aTOMOB

Xumnueckas cBsa3b. M300pakenne xumuueckoi cBsizu. KoBanentHas (mossipHasi, HENMoJIApHas).
Mexanu3mbl 00pa30BaHUs KOBAJIEHTHOW cBsA3U. CBOIMCTBA KOBaJIEHTHOM CBs3U. [ mOpuan3anus
opburaneit. /lunons, ATMHA AUNOIISA, TUIOIBHBII MOMEHT.

Merton BaneHTHBIX cBsizeld. OCHOBHBIE nonoxeHus: metona BC.

Meroa MonekylIspHbIX opOuTaneii. MarHuTHble cBOWCTBa BemiecTB. JIuHelHas kKoMOWHaALUA
atoMHbIX opouTtaineit (JIKAO). Ces3siBarommue u paspoixisitone MO

Nonnas cBA3b.

Bonoponnas cBa3p. MexXMONeKyIsapHass W BHYTPUMOJIEKYJSIPHAs BOJOPOIHBIE CBSI3U.
Me:xMOIeKyIsIpHOe B3aUMOJEHUCTBUE: 1) 3JIEKTPOCTaTUYECKOE — OPUEHTALMOHHOE (AMIIONb-
JUIIOJIBHOE), HHAYKIIMOHHOE M JHUCIIEPCUOHHOE; 2) TOHOPHO-aKIEeNTOpHOe. YpaBHeHHe Ban-
nep-Baanbca. 3HaueHue BOJIOPOAHBIX CBS3EH.

Mertannnueckast ¢Ba3b. CXOACTBO M pa3ivuue C KOBAJEHTHOW CBs3bI0. HeHachlEeHHOCTh U
HEHAIIPaBJIEHHOCTb METAJNINYECKON CBS3U.

Xumunyeckass kuHeTuka. CkopocTh xumuueckux peakuuid. Cucrema. ['oMoreHsHele u
rereporeHHsle cuctembl. Paza. CKOpoCTb TOMOT€HHOM M I€TEPOT€HHOMN peaKLni.

@DakTOphl, BIMAIOIINE HA CKOPOCTb XMMHUYECKUX PEAKLUI. 3aBUCUMOCTb OT KOHIICHTpALUH.
OCHOBHOI 3aKOH XMMHUYECKON KUHETHKH.

BnusiHue Ha CKOpOCTh XUMHUYECKUX peakiuii TemnepaTypbl. [IpaBuno Bant-I'odda.
AKTHUBHBIE MOJIEKYJbl. DHEPIrusl aKTHBAIMK. 3aBUCUMOCTh DHEPIMM AaKTHUBALUU OT MPHUPOJIbI
pearupyromux BeIIecTB. OJHEpreTHYecKuili Oapbep, MEPeXOAHOE COCTOSHUE. YpaBHEHHE
AppeHnnyca, kak 00J€ee TOUHO ONHUCHIBAIOIIEE 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakluu OT
TEMIIEpaTyphI.

3aBUCUMOCTB CKOPOCTH XMMHYECKUX PEAKIMI OT PUPOJIBI PEATUPYIOIIETO BEIIECTBA.

IlonsaTne o karanu3e u Karanusatopax. Karanuruueckue peakuuu. [OMOreHHBIH U
TEeTEpPOreHHBIM  Karanu3. MexaHu3M JEHCTBHA  KaTaau3aTopoB. AKTHBHBIE ILIEHTPBI
karanusaropos. Karanutuueckue spl. [lpomoTopsl. M30uparenbHOCTh KaTalu3aTOPOB.
Tepmoaunamuka. TepmomuHamudeckass cuctemMa. @Paza. ['ereporeHHass W TOMOTrEHHas
cucteMbl. KomnoneHnTs! cucteMbl. OyHKIIMY U TapaMeTphl COCTOSIHUA. BHYTpeHHSs SHEpTHsl.
[lepBoe Hauano (3akoH) TepMOIWHAMUKU. DHTanbnug. CTaHAAPTHOE COCTOSHHE BEIECTBA.
CranpmapTHas SHTAIbIMUS PEAKIUN.

Tepmoxumus. Tepmoxummyeckoe ypaBHeHue. 3akoH JlaByaswpe-Jlamumaca. OCHOBHOM 3aKOH
TepMOXUMUM - 3aKkoH ['ecca. Kpyrosble nporiecchl (LIUKIIbI).

OHTponus Kak (QyHKIMS COCTOSHUS CUCTeMbl. TepMoaMHaMUYecKask BEPOATHOCTh COCTOSIHUS
cucrembl W. CtannaptHas sHTponus. Bropoe Hauao (3ak0H) TEpMOJIMHAMUKH.

Iloctynar Ilnanka (TpeTbe Hadano TEepMOAMHAMHKH). VI3MEHEHHE SHTPONMM BELIECTBA C
YBEIUYECHUEM TEMIIEPATYPHL.

Oueprust [m66ca. CsizanHas sHeprus. HarpaBieHHOCTh XMMUYECKOTO IpoIiecca.

ObpatrumMble 1 HeoOpaTUMbIe peakuuu. Xumuueckoe paBHoBecue. [Ipunmumn Jle Ilarense.
CMmenieHre XuMU4ECKOT0 PaBHOBECHS.

PactBoprl. Knaccudukarnus pacTBOpoOB 1O arperaTHOMy COCTOsiHUIO. HacwlieHHEbIe,
HEHaCBILICHHbIE u TIePECHIIICHHbIE pactBopsl. KoHueHTpanus pPacTBOPOB.
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KonuentpupoBanubie M pasz0aBieHHbIe pacTBOPbl. CroOCOOBI BBIPAKEHUS KOHIEHTPALIUU
pacTBOpOB.

DNEKTPOIUTHI U HEANEKTPOIUThL. CUIIbHBIE, ClTa0ble U CpeTHEN CUIIBI SJICKTPOIUTHI.
Onektponutnueckas aucconuanus. OCHOBHBIE IOJOXKEHHS TEOPUHU DIIEKTPOIUTHYECKOU
nucconuanuu. Mexanusm auccouuanuu. KucioTel, ocCHOBaHUS M cOlM ¢ TOuku 3peHust TO/I.
Crenens aucconuanuu. Koncranra gucconuaiuu. 3akoH paz06asieHus OcTBaibia.
OnekTtponuTHueckas auccouuanus Boabl. MonHoe mnpowusBeneHue Bonbl. Bomopoanslii u
TUJIPOKCUIIbHBIN Moka3zaTesnu. pH pacTBopoB colieil.

[TpousBenenue pactBopuMocTu. Peakiiuu noHHOTO 0OOMEHa.

I'mpponus coneit. Tunsl ruaponnsa. Peakuus cpenpl. CTeneHb U KOHCTaHTa TUAPOIIN3a.
WNneansupie pactBopel. KommratuBHble cBoicTBa pacTtBopoB. Ocmoc. OcmoTHueckoe
nasieHue. 3akoH Paynsa. CnencrBus us 3akoHa Payis.

OKucnuTenbHO-BOCCTaHOBUTENbHBIE peakiuu. Teopus OBP. Knaccudukanms
OBP.Oxkucnurenu u BoccranoBuTen. Metozsl coctaBienus ypapuenuii OBP.

DIIEKTPOJIN3. DIIEKTPOJIU3 PACIIaBOB, BOAHBIX pacTBOpoB. [lonstue o I'D. CocraBnenue ['D.
O/1C snementa. CrannaptHas IJ1C anemenra.

OnekTpoaHbie mnoTeHuuanbl. CTaHIapTHBIE OSJEKTPOAHBIC TMOTEHIHANBI. 3aBUCUMOCTH
AIIEKTPOTHOTO MOTEHIMATa OT KOHIICHTpAIM BeecTB 1 TemrepaTypsl ( ypaBHeHue HepHeta).
DIEeKTPOXUMHUYECKUI Pl HAPSHKEHU METAIIIOB.

KonuyecTBeHHas XxapakTepUCTUKA IIPOLIECCOB AIeKTpoiin3a (3akoH Dapanes).

Hucnepcubie cuctemsbl. JlucniepcHas ¢aza u qucniepcuoHHas cpena. CyclieH3uH U 3MYJIbCHU.
Kommonmaeie pactBopsl. Ddpdext Turnans. Koarynsus. 3HaueHHe KOJUTOMIHBIX PACTBOPOB.
Kommniekcuwsie coenunenus. Koopaunammonnass teopus Bepnepa. OcCHOBHBbIE THIBI K.C.
Homenkiarypa k. c. [IpakTnueckoe npruMeHEeHHeE K. C.

Kpumepuu OUECHKU omeema Ha IK3AdMEHe

4-pannbHast IToka3zarenu Kpurepun

mKajaa
(YypoBeHb
OCBOEHUS)

OtuaHO 1. I[ToaHOTA H3IIOXKEHHS Cryaentom JaH ITOJIHBIM, B

(HOBBIH_IGHHHﬁ TCOPECTUUCCKOI'O JIOTUYECKOU II0CJIC0BATCIIBHOCTHU

YPOBCHB) Marepuana; pa3BEpHYTHIII OTBET HAa IOCTAaBJICHHBIN

2. TlomuoTta U | BOIIPOC, TJ€ OH MPOAEMOHCTPUPOBAI 3HAHUS

MIPaBUJIBHOCTh npeaMeTra B TOJMHOM oO0beMe y4eOHOM

pemenus MIPOTpaMMBl, JIOCTaTOYHO IyOOKO

MPaKTUYECKOTO OCMEBICTIMBACT JTUC-LIUTLITUHY,

3aJIaHM, CaMOCTOSITEILHO, 41 McUYep-TIbIBAIOIIE

3. IIpaBUnBbHOCTD H/MJM | OTBEUACT HA JOMOJHH-TEIBHBIC BOMPOCHI,
apryMEHTHPOBAHHOCT | MPUBOJUT COOCTBEHHbIE MPUMEPHI IO

b U3JIOKEHMS | MPOOJIeMaTHKe TOCTaBICHHOTO BOMPOCA,
(mocneaoBaTeNbHOCTh | PEIIMT  MPEIOKEHHBIE  MPAKTH-YECKHE

JIeHCTBUM); 3a1aHus 0e3 OIMHOOK.
Xoporro 4. CamOCTOSTENBHOCTD CTyneHTOM HaH pa3BEepHYTHIH OTBET
(6a30BBIit OTBCTAa, Ha TMIOCTAaBJEHHBIA BOMPOC, TAE€ CTYAECHT
YpOBCHB) 5. Kymerypa peun; JIEMOHCTPHUPYET 3HaHUSA, IPUOOPETEHHBIE HA
6. nT.n JICKIIMOHHBIX W CEMHWHAPCKHAX 3aHATHAX, a

Tak)Ke TOTyYeHHBIE TTOCPEICTBOM U3YUCHUS
00s13aTeTbHBIX y4E€OHBIX MAaTEpPHAIOB 10
KypCy, JaeT apryMEHTUPOBAHHBIE OTBETHI,
MIPUBOUT TIPUMEPHI, B OTBETE MPUCYTCTBYET
CBOOOIHOE  BIIAJICHUE  MOHOJOTHYECKOM
pEUbI0, JJOTHYHOCTh W IOCIIEIOBATEIHHOCTD
orBera. OIHAKO JIOMYCKAEeTCsl HETOYHOCTH B




orBere. Pemmn npemsiokeHHbIE MPAKTH-

4eCcKHe 3aJaHUs C HEeOObIINMHU

HETOYHOCTSMHU.
Y 10BIIETBOPHUTEIH CrylneHTOM JaH OTBET, CBMJIETEIIbCT-
HO BYIOIIMM B OCHOBHOM O 3HaHHMU IIPOLIECCOB
(I10pOTOBBIH U3y4yaeMON JUCLMILIMHBI, OTIMYAOIIUNCS
YPOBEHB) HE/IOCTaTOYHOW TIIyOMHOW M  TOJHOTOM

PacCKpBITHS TEMbI, 3HAHHEM OCHOBHBIX
BONIPOCOB TeopuH, cnabo chopMHupoBaH-
HBIMH  HaBbIKAMHM  aHajiW3a  SIBJICHUIA,
mponeccos, HEAOCTAaTOYHbBIM YMCHHUEM
JlaBaTh apryMCHTUPOBAHHBIE OTBETHI |
IIPUBOJUTH IIPUMEDBI, HEJI0CTaTOYHO
CBOOOJIHBIM BJIQJICHUEM MOHOJIOTUYCCKOU
peublo,  JIOTUYHOCTBIO ¥ IOCJE0Ba-
TELHOCTHIO OTBETA. Jomyckaer-cst
HECKOJIbKO OIIMOOK B COJICPKaHUKM OTBETA U
PELICHUH TPAKTUYECKHUX 3aJaHU.

HeynosnerBopure CryneHToM JaH OTBET, KOTOPBI
JILHO COJICPKUT PAIl CEPbE3HBIX HETOYHOCTEH,
(ypoBeHb He oOHapy-KMBAIOIIM HE3HAHHWE TPOIIECCOB
chopMupoBan) H3y-4aeMou peAMETHOM obJacTu,

OTHanm-MHﬁCH HGI‘J'IY6OKI/IM PaCKPBITHEM
TEMbI, HCE3HAHUCM OCHOBHBIX BOIIPOCOB
TCOPHU, HeC(bOpMI/IpOBaHHbIMI/I HaBbIKaMH
aHajJm3a ﬂBHeHHﬁ, mponecccoB, HCYMCHHUEM
JaBaThb APTYMCHTUPOBAHHBIC OTBCTHI,
cl1a0BIM BJIaJJCHUEM MOHOJIOTHYCCKOM
PpC€YblO, OTCYTCTBHUEM JOTUYHOCTH n
noCICaA0BaTCIBbHOCTH. BriBogEI ITOBEPX-
HOCTHBI. PemieHue MPAKTUYCCKUX 3aJaHul
HC BBIIIOJHEHO T.C. CTYACHT HC crocoben
OTBCTUTD Ha BOIIPOCHI Jaxxe npu
JOIMOJHUTCIIBHBIX  HABOJAAIIMX  BOIIPOCax
npernoaaBareiis.

9. YYHEBHO-METOANYECKOE U UTHOOPMAIIMOHHOE OBECIIEYEHUE
JUCHUIIJINHDBI
YuyeOHast muTeparypa:
a) OCHOBHAas:
1. Axwmeros H. C. O0uias u Heopranudeckas xumusi: yaeOHuK 11t By308/H. C. AxmeTos.
— M.: Beicui. mk., 2002. — 743 c.

2. T'muaka H.JI. O6mmas xumus. — M.:MaTterpan-IIpecc, 2002. — 727 c.
3. T'muaka H.JL. 3agaun u ynpakaeHus no oomei xumuun. — J1.: Xumus, 2001.
4. HexkpacoB b.B. O6mmas u Heopranudeckast xumusi. — M.: Xumus, 1973.
5. VYrait fI.A. O6mas n Heopranuwdeckas xumus. — M.:BIII, 2000. — 527 c.

6. CanamoB A.X., Kutuepa JI.U., AkranueBa A.I". JlaGopaTopHBIi MPAKTUKYM 1O OOIIEH U

Heoprannyeckor xumuu. [lox pen. nmpodeccopa CynreiroBoit 3.X. — Marac, [Tunurpum,
2008. - 71 c.



0) J0MOJTHMTEIbHAs:

1. Crenun b. /1. Heopranndeckas XumMus: y4eOHUK JJIs1 XUMUYECKUX U XUMHUKO-
TEXHOJIOTHYECKHUX CIIeMATIbHOCTEH BhIcII. yueO. 3aBeaenuid/b. [[. Crenun, A. A.llBeTkoB. — M.:
Bricmas mxona, 1994. — 256 c.

2. Cysopos A. B. O6mas xumusi: yueOHoe mocoOue aJis BbIcHl. y4ueb. 3aBeacHuit/A. B.
CyBopos, A. b. Hukonbckuii. — CII6.: xumus, 1995. — 624 c.

3. JIugun P. A. Peakiiun HeopraHMUECKUX BEIIeCTB: cpaBouHuk/P. A. Jluaun. — 2-e usn.,
nepepabd. u gon. — M.: JIpoda, 2007. — 638 c.

4. PabunoBuu B. A. Kpatkuii xummuueckuii cnpaBounuk/B. A. Pabunosuy, 3. 5. XaBuna.
— CIIO6 .:Xumus, 1994. — 432 c.

5. 3amaun W ynpakHeHus mo oouieit xumun: yuedHoe nocodue./Ilox pen. H. B.
Koposuna. — M.: Beicias mikosna, 2003. — 255 c.

6. l'onb6paiix P. A. COopHHK 3a/1a4 U yIPpaXHEHUN TI0 XUMUH: Y 4eOHOE TocoOue JIs
XUM.-T€XHOJ. CHell. Beicil. y4e0. 3aBeneanii/P. A. 'ons0paiix, E. 1. Macnos. — M.: Beiciiast mkosna,

1997. - 384 c.

9.2 UuTepHeT-pecypchl

http://fizrast.ru/sitemap.html http://www.don-agro.ru http://xn-

80abucjiibhv9a.xn-plai/ http://www.agroxxi.ru/ (PT'b)
http://elibrary.rsl.ru Hayunas snekTpoHHast 6MOIuoTeKa

http://elibrary.ru/default.asp Poccuiickas HarmoHnanbHas OnOIMOTEKA
http://primo.nlr.ru http://nbmgu.rudnexkTporHast 6ubOIHOTEKA

Poccuiickoii rocyaapcTBeHHOM OMOIMOTEKH

Hap;my C TpPaAUIUOHHBIMU U3JaHUSAMU CTYACHTHI U COTPYAHUKH UMCIOT
BO3MOJXHOCTD ITOJIB30BATHCA 3JICKTPOHHBIMH IMOJITHOTCKCTOBBIMU OazamMu JaHHBIX

HazBanue pecypca Ccpuika/moctym

DnexkTpoHHas 6ubnnoTeka onaiH «EquHOe OKHO K http://window.edu.ru
00pa3oBaTelIbHBIM PECYpcaM»

«O6pazoBaTenbHbIi pecypc Poccum» http://school-collection.edu.ru

denepanbHbIil 00pa3oBaTENbHBIN MOPTAN: yupexaeHus, | http://www.edu.ru —
nporpammsl, craiaaptsl, BY3b1, Tectol EI'D, TTA

denepanbHbIi LEHTP uHdopMmarmonHo-| http://fcior.edu.ru -

oOpa3zoBartenbHbIX pecypcoB (PLIUOP)

OBC "KOHCVYJIbTAHT CTYAEHTA". DnexkrponHas http://polpred.com/news

OnOIMOTEeKa TEXHUYECKOTO By3a

W3parenscTBO «JIa"bY. DNEeKTPOHHO- http://www.studentlibrary.ru -
O6ubnuoreyHas cucrema

Pycckas BuptyansHas Oubanoreka http://rvb.ru —

Kabuner pycckoro si3plka U JIMTepaTypbl http://ruslit.ioso.ru —
HarnonanpHbIi KOpIYC pycCKOTO S3bIKa http://ruscorpora.ru —

Hayunas snextponHast 6nbiaroTeka «e-Library» http://elibrary.ru/defaultx.asp -



https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html
https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html
https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html
https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html
https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html
https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html
https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html
https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html
https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html
https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html
http://xn-/
http://www.agroxxi.ru/
http://elibrary.rsl.ru/
http://elibrary.ru/default.asp
http://window.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://polpred.com/news
http://www.studentlibrary.ru/
http://rvb.ru/
http://ruslit.ioso.ru/
http://ruscorpora.ru/
http://elibrary.ru/defaultx.asp

DekTpoHHO-0MOHOoTeuHast cucrema IPRbooks http://www.iprbookshop.ru -

NubopmaimoHHO-11paBoBas cucteMa «I apanT» CereBas Bepcusi, JOCTYITHA CO BCEX
KOMITBIOTEPOB B KOPIOPATHBHOU
cetu Unrl'y

DneKTpoHHO-0nbaoTeuHas cucrema «tHOpai» https://www.biblio-online.ru

9.3 IIporpammHoOe oGecrieueHue

HNudopmannonno-0ubanotednoe odecreueHre yueOHOro rnporecca BKII0YaeT B ceOs:
e JIOCTYII K 3JIEKTPOHHO-OMOITMOTEYHBIM CUCTEMAM H JIEKTPOHHBIM JIOKYMEHTaM;
e XpaHEHHE BBIITYCKHBIX Pa0OT U BEJICHHS AJIEKTPOHHOTO OPT(OINO 00ydarOLINXCS;
e WV-reader (IPRbooks) a1t MOOHIIBHBIX YCTPOMCTB ISl HE3PSAYUX U CIIA00BUISIINX.
Nmerommuecs B By3e aanTUBHbIE TEXHOJIOTUH Il BHEAPEHHS MHKJIIO3UBHOIO 00pa30BaHuUs
o0ecreynBaoT BO3MOKHOCTh BHEIPEHHSI METOJIOB MHKJIFO3UBHOTO 00pa3oBaHus A 00ydeHus
Jrofiel ¢ HapyLIEHUSAMH 3peHust B hopMax, alalTUPOBAHHBIX K OFPAaHUUYEHHSIM UX 3/10POBbSL.
YHHUBepcUTET 00ECTIeUYEH CIEAYIOMIMM KOMILIEKTOM JIMLEH3UOHHOTO MTPOTPAMMHOTO
o0ecTieyeHu .
1. JlumensnoHHOE MporpaMMHOE obOecrieueHune, ucnoyib3zyemoe B Uarl'y
1.1.Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
1.2.Microsoft Windows server 2003, 2008, 2012, 2016
1.3.Microsoft Office 2007, 2010, 2016
1.4 .TIporpammusbiit kommiekc MMUC “Jlekanat”
1.5. [Iporpammubiil kommneke MMUC “Busyanbaas Ctyaus TectupoBanus’
1.6.ITporpammusriii kommieke MMUC "TIJIAHBI"
1.7. Ilporpammusiil kommneke MMUC "OQJIEKTPOHHBIE BEJOMOCTH"
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1.14. CupaBouHo-nipaBoBas cuctema “Koncynbrant”
1.15. 1C byxranrepus

10. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHUE N CHUIIJIMHBI

Teopernyeckuii Kypc

1) Jlexuuu: mpe3eHTauH.

2) KoHTpospHbIE TECTBI.

3) Crucok BOIIpOCOB JUIsl IPOBEIEHHSI COOECEeI0BaHUSL.
4) Tabmmrs!.

5) BapuanTsl 3a1anuit u1st KOHTPOJIBHBIX PadoT.

JlaGopaTopHbIii NPAKTHKYM

1) Temaruxa u onucanue 1a6opaTOpHBIX paboT (CIENHATbLHO Pa3pabOTAHHBIN U 13IaHHBII
71a00paTOPHBII MPAKTHKYM JUISI CTYJICHTOB XUMHUYECKOTO HAIIPABJICHHUS).

2) Habop XUMHYECKHX PEaKTHBOB K K01 1ab0paTopHoii paboTe.
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3) JlaGopatopHbie yCTaHOBKH, 0G0pYIOBaHHE.

11. METOIWYECKHE YKA3AHUSA JUIS OBYUYAIOIINXCS IO OCBOEHUIO
TACIUTLINHBI

Jucuummna «XuMus» HarpasieHa Ha popmupoBanue komnerenuuii: OIIK-1, OIIK-4.

ITpomeskyTouHas arTecTalus IPEANoaraeT 3K3aMeH.

[Ipuctynas K M3y4EeHUIO AUCUUIUIMHBI, HEOOXOAMMO B IEPBYIO OYEpEIb O3HAKOMMTBHCS C
coziepkanueM padoueit mporpammsl aucuutuinHb! (PTLT).

JIexuuy UMEIOT LENbI0 JaTh CHCTEMAaTU3UPOBAHHBIE OCHOBBI HAYYHBIX 3HAHUI.
ITpu n3yyenuu u npopaboTKe TEOPETUUECKOro MaTepuaa Juist GakaaiaBpoB HEOOXO0AUMO:

- IOBTOPUTH 3aKOHCIEKTUPOBAHHBIM Ha JIEKIMOHHOM 3aHSATUU MaTepuan U JONOJHHUTb €ro C
Y4€TOM PEKOMEHJ0BAHHOM 110 JaHHOM T€ME JINTEPaTyphl;

- IpU CaMOCTOSITEJIBHOM M3YyYEHUU TEOPETHUECKON TEMbl CleJaTb KOHCIIEKT, HCIOJb3Ys
pexkoMmennoBaHHble B PIIJI  nuTepaTypHble HCTOYHMKM U pecypcbl  MH(GOpPMalMOHHO-
TEJIEKOMMYHUKAIMOHHOU ceTh «/IHTepHeT»

- IIpY MOATOTOBKE K IPOMEKYTOUHOM aTTeCTallMy 110 MOYJIIO UCIIOIb30BaTh MaTepuansl GoHaa
OLICHOYHBIX CPEJICTB.

JIaGopaTopHble 3aHATHS NPOBOAATCA C ILEJIbI0 YIIyOJIeHUS W 3aKpeIuIeHus 3HaHuM,
IIOJIYYEHHBIX Ha JIEKIUSAX U B MPOLIECCE CAMOCTOSATEIbHON padOThl HaJl HOPMATUBHBIMHU JOKYMEHTAMH,
y4eOHOW U HAyYHOU JIUTEPaTypOH.

ITpu moAroroBke K J1aOOPaTOPHOMY 3aHITHUIO HEOOXOAUMO:

- U3y4UTh, IOBTOPUTH TEOPETUYECKUI MaTEpHaIl 110 3aJaHHOM TEME;

- TIpY BBINOJIHEHUH JOMAIIHUX PAaCUETHBIX 3aJaHUH, U3yUUTbh, IOBTOPUTH TUIIOBbIE 3a/1aHNUs,

BBITOJIHSEMbIE B Ay TUTOPUU.

PexoMenganuu mo padore ¢ HaAy4YHoOil U y4eOHOM JIMTepaTypoi

Pabora ¢ yuyeOHOM M Hay4HOH JIMTEpaTypoOl sBISETCS INIaBHOM (OPMOM CaMOCTOATENbHOM
paboThl U HEOOXOAUMA MPU MOJTOTOBKE K YCTHOMY OMPOCY Ha CEMUHAPCKUX 3aHATUAX, K MOAYJIbHBIM
KOHTPOJIbHBIM paboTam, orpocy, sk3aMeHy. OHa BKIJItOYaeT NMpopaboTKy JEKIIMOHHOIO MaTepuaya —
M3Y4Y€HHE PEKOMEHJOBAHHBIX MCTOYHHKOB U JIMTEPATyphl MO TemaTuke Jekuud. KoHCHmeKT jexnuu
JIOJDKEH  COAep)KaTh pe(depaTUBHYIO 3aluCh OCHOBHBIX BONPOCOB JIEKLIHMH, MPEIOKEHHBIX
npernojaBaTeneM cxeMm (IIpH UX JAEMOHCTpalllu), OCHOBHBIX MCTOYHHMKOB U JMTEpPATyphl MO TEMaM,
BBIBOJIbI 1O KaXJoMy Bompocy. KOHCHEKT no/keH ObITh BBIIOJIHEH B OTAEIBHOW TETpaau 1o
npenMery. OH 0JKeH ObITh aKKypaTHBIM, XOpOIIO YUTaeMbIM, HE COJIEPKATh HE OTHOCSIIYIOCS K
TeMe UH(OPMAIIHIO UM PUCYHKH.

KoHcnekTsl HayqyHOU JTUTEpaTyphl IPU CAMOCTOATEIbHOW MOATOTOBKE K 3aHATHSAM JOJIKHBI

OBITH BBINIOJHEHBI TAK)KE aKKypaTHO, COJEpPXaTh OTBETHl Ha KaXKIbI IOCTABJICHHBIM B Teme
BOIIPOC, UIMETh CCHUIKY Ha MCTOYHUK MH(OpMALUU ¢ 00s3aTeNIbHBIM YKa3aHUEM aBTOpa, Ha3BaHUS U
rofia M3JaHus UCIOJb3yeMON HaydyHOW iureparypbl. KOHCHEKT MOKeT OBbITh OHOPHBIM (COJEpXkaTb
JIUIIb OCHOBHBIE KJIIOYEBBIE MO3UIIMH), HO MIPH STOM MO3BOJISIOLIUM JIaTh MOJIHBIN OTBET MO BOMPOCY,
MOKeT OBITh MOAPOOHBIM. OOBbEM KOHCIIEKTA OIPEIEIIETCSl CAMUM 00YyJarOIUMCS.

B nporecce paboTsl ¢ yd4eOHOM 1 HaydyHOU TUTEpaTypoil 00ydaromuics MOKeT:

- JenaTh 3alHCH MO XOJAy YTEHHs B BUJE NPOCTOrO WJIM Pa3BEpHYTOro IulaHa (CO3/1aBaTh
IIEpEYEHb OCHOBHBIX BOINPOCOB, PACCMOTPEHHBIX B UCTOYHUKE);

- COCTaBJIATH TE3UCH (LUTHPOBAHUE HauOoJiee BaXKHBIX MECT CTaTbU WM MOHOTpaduH,
KOPOTKOE M3JI0’KEHNE OCHOBHBIX MBICIIEN aBTOPA);

- TOTOBUTH AHHOTAIIMU (KpaTKoe 0000IIEHNE OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIE TE3UCHI).



Pabovas mporpaMma JUCHUIUIMHBI «XUMHS» COCTaBIeHA B cOOTBETCTBUU ¢ TpeboBanusmMu ®I'OC BO
no HampasieHuto moarotoBku 35.03.06 ArpowH)KeHepus, YTBEPKICHHOTO NMpUKa3oM MuHHCTEPCTBA
oOpasoBanus u Hayku Poccuiickoii @eneparun ot «23» asrycra 2017 r. Ne 813

- IIporpammy cocTaBui:

- Esnoesa A. 1., crapinii npenogaBareib
- (®.1.0., 10mKHOCTB, MTOITUCH)

- IIporpamma ogoOpena Ha 3acemanuu Kadeapsl  «ArpoHomust © MCX»

- mpotokon Ne 8 ot « 28 » ampens 2026 roma

- IIporpamma ogo0pena YueOHO-METOIMUECKOH KOMHUCCHEH ATPOWHKEHEPHOTo (akynbTeTa

- mpotokot No 3 or« 30 » anmpens 2026 rona



CgeneHus 0 nepeyrBepKaeHUN MPOrpaMMbl HA 0OYepeTHOH Y4eOHbI 1o U
perucTpauvy u3MeHeHH

'YueOHbIit Pemennie kagenpol Buecennble n3MeHEHUs [Toanuce 3as.
IXOi (Ne mpoTokoia, kadenpoi
JiaTa)




