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KOMIIETEHIU OBYYAIOIIEI'OCs, ®OPMUPYEMBIE B PE3YJIBTATE

OCBOEHUWSA YYEBHOM JUCIHUILIMHBI

Hpouecc HU3YYCHHUA OUCHUIINIMHBI HAIIpaBJICH Ha (bOpMI/IpOBaHI/Ie OJIEMCHTOB CJICAYIOIIUX

koMmriereH1ui B coorserctBun ¢ ®I'OC BO u OIIOII BO 1o naHHOMY HanpaBieHUIO OTOTOBKH:

Kon HanmenoBanu HNupuxarop B pe3yabTaTe ocBoeHust
KOMIIeTEHII € KOMIIeTeH U JAOCTHKEHUS AUCHMILIMHBI 00YYaIO LU CS
UM KOMIIETeHIIM U JOJIKeH:
Oobwenpopeccuonanvnvle KomnemeHyuu U UHOUKAMOPbL UX OOCMUNCEHU
OIIK-1 Cnocoben pemarsn OIIK-1.1. 3HaThb:
THNIOBBIE 33/1a4M JleMOHCTpHpYET 3HaHHE | - OCHOBHBIC TIOHATHS M METOJBI
npodeccnoHaTbLHOI OCHOBHBIX 3aKOHOB (byHIaMEHTAIBHBIX paszenos
AesITeILHOCTH Ha MaTeMaTHYECKUX, MaTeMaTHKH,  HEOOXOOMMBIE B
OCHOBE 3HAHHIi €CTECTBEHHO-HAYYHBIX U | TPO(ECCHOHATIBHON JIeATEIbHOCTH;
OCHOBHBIX 33aKOHOB o0mIenpoeCCUOHANIBHBI | - OCHOBHBIC 3aKOHBI
MaTeMaTH4Y€CKHX, X JUCIMILINH, C€CTCCTBCHHOHAYYHBIX JUCHUIIIINH
€CTeCTBEHHOHAYYHBIX H | HEOOXOIMMBIX UL JUISL peIlIeHUs] CTaHAApTHBIX 3a/1a9 B
o0menpogeccHOHANIbH | PELICHNs TUIOBBIX 3a/a4 | 001acTd NpodeccHoHaIbHOI
BpIX  JHCHUIUIMH ¢ | BoOsacTH JICATEIIbHOCTH;
NpUMeHeHneM arpoOMHKEHEPHH . - TIPUHIMITBI, METOJIBI M CPENCTBA
HH(OpMALTHOHHO- OIIK-1.2. Hcnone3yer | pemieHdss ~ CTaHAAPTHBIX  3amgad
KOMMYHHKAIUOHHBIX 3HAHMS OCHOBHBIX 3a- | MPO(ECCHOHATBHON  JCSATEIBHOCTH
TEXHOJIOTHii KOHOB MAaTeMaTH4YEeCKUX | HA OCHOBE HWH(MOPMAIMOHHOH U

U ECTECTBEHHBIX HayK
JUIS perIeHus
CTAaHIAPTHBIX 3aJa4 B
arpOMHKEHEPUH.
OIIK-1.3. TIlpumenser
HHPOPMAIMOHHO-
KOMMYHHUKAIlMOHHbIE
TEXHOJIOTUHU B PEILICHUU
THIIOBBIX 3a7a4 B
obnactu
arpOMHKEHEPUU
OIIK-1.4. TIloms3yercs
CIIEIUAJIbHBIMU po-
rpaMMaMd  ©u  0Oazamu
JAHHBIX TpU pa3paboTKe
TEXHOJOTHH |
CpPEICTB MEXaHMU3AIUU B
CEITBLCKOM XO3SHMCTBE

oubnrorpadu4eckoil KyIbTypHI C
npUMeHEeHHEeM HH(OPMAITMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJOTUH U
C y4YeTOM OCHOBHBIX TPEOOBaHMI
WHPOPMAITMOHHOHN 0€30MACHOCTH.
Ymern:

- HCIIONIb30BaTh MaTeMaTHYECKHe
METOJBI ISl PEIICHHs MTPUKIIAIHBIX
3a/1ay;

- YUTaTh HAY4YHYIO JINTEPATYypy IO
cBOEH CTIEIUAIBHOCTH,
UCTIOJNIB3YIOIIYI0  MaTeMaTHYeCKHH
anmapar;

- TOPUMEHSTh OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX  JWCIHIUINH
JUISL pelIeHHs CTaHJapPTHBIX 3a]a4 B
obnactu npodeccHoHATEHON
JIeSTeIIbHOCTH,




- peumiaTh CTaHAapTHBIC 3aJIa4d
npoeCCHOHANTBHON  AEATEIBHOCTH
Ha OCHOBE HWH(DOPMAITMOHHONH U
oubnmorpaduaeckoil KyJabTypel C
NPUMEHCHUEM  MH()OpPMALMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJOTUI H
C Y4YeTOM OCHOBHBIX TpeOOBaHMIA
WHPOPMALIMOHHOKH  0e30macHOCTH
Baapern:
MaTeMaTUKO-CTaTUCTUUSCKUMU
MeToAaMu 00paboTKu
9KCIIEPUMEHTAITLHBIX JaHHBIX;

- HaBbIKaMH  KCIOJIb30BAaHUS
OCHOBHBIX 3aKOHOB €CTECTBECH- HO-
HAYYHBIX TUCIUTUINH JUIS PEIICHUS
CTaHJAPTHBIX 3ama4 B oO0iacTH
npodeccuoHabHOM AeATEIbHOCTH;

- HaBBIKaMH MOJTOTOBKH 0030POB,
aHHOTAIIMH, COCTAaBICHUSA
pedeparoB, HayYHBIX JOKJIAIO0B,
myOauKaIui, u oudimorpaduu mo
HAYYHO-HCCIIEI0BATENBCKOM paboTe
C y4eToM TpeboBaHHI
WHPOPMALTUOHHON 0€30MaCHOCTH

OIIK-4

Cnoco0en
peain3oBbIBATH
COBpeMeHHbIe

OIIK-4.1.

Hcnons3yer maTepuaisl
HAy4HbBIX HMCCIICAOBAaHUN

3HaTh:
- COBpPCMCHHBIC TCXHOJIOTHMHU
po(heCCUOHAIBHOM JIeATEIIbHOCTH;

TeXHOJIOTHHU U 10 COBEPIIEHCTBOBAHHUIO YMmers:
000CHOBBIBATH UX TEXHOJIOTMH M CPEJICTB - Ppeanu30BHIBaTh
NnpuMeHeHue B MEeXaHHU3aIHN COBpPEMEHHBIE TEXHOJIOTUU u
npodgeccHOHAIBHOM CEIBbCKOXO34MCTBEHHOrO0 | OOOCHOBBIBATh MX HPUMEHEHHE B
eI TeJIbHOCTH TIPOU3BOICTBA po(heCCHOHATIBHON JIeATEIIbHOCTH;
OIIK-4.2. Bnanern:
OO00CHOBBIBAET - HaBBIKAMU OOOCHOBaHHUS U
NpUMEHEHUE peaM3anuy COBPEMEHHBIX TEXHO-
COBPEMEHHBIX JIOTUH B pohecCHOHATBHOMN
TEXHOJIOTUM  CEJIbCKO- | ACATCIBHOCTH
XO3MCTBEHHOT'O
MIPOM3BOJICTBA, CPEACTB
MEXaHu3alnun JUI
MIPOU3BOICTBA,
XpaHeHUs u
riepepaboTKu
IpoOAYKIIUH
YKUBOTHOBO/ICTBA "
pacTEeHUEBOICTBA
1. OFBEM JJUCHUIINHBLI 1 BUbI YUYEBHOM PABOTBI
Ta6auna 4.1.

O0beM TUCUMIITIMHBI M BUJBI Y4eOHOH padoThI




Bun ydyeoHoii pa6oTsl Bcero 1
4acoB cemecTp

OO6mmast Tpy10eMKOCTh TUCITUTITHHBI 180 180
AyIUTOpHBIE 3aHATHS 50 50
Jlexuu 34 34
JlaGopaTtopubie 3ansTus (JIP) 16 16
CamocrositensHas padora (CPC) 76 76
KonTtpons 54 54

2. COJIEPXAHHME JUCLUILIMHBI, CTPYKTYPUPOBAHHOE I10 TEMAM
(PABJIEJIAM) C VYKA3AHUEM OTBEJEHHOIO HA HHX KOJMYECTBA
AKAJJEMUYECKHUX WJIN ACTPOHOMHUYECKHUX YACOB MU BHJIOB YYEBHBIX
3AHATHI

Tabuauna 5.1.
2.1 CTpyKkTypa AMCHMIIMHBI

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

NeNe | HammeHoBaHMe pa3jeiia 2 Buabi ®opMmbI
n/n (TeMbI) z y4eOHoi1 padoThl TeKYLIEero KOHTPOJIs
© JI J3 | CP yceBaeMoCTH

1. | OcHOBHBIE  MOHSTHS 1 2 - 8 CobecenoBaHue, TECTOBBIH
XUMUH. KOHTPOJIb,
Crexnomerpuueckue KonTponbnas padora 1
3aKOHBI.

2. | OCHOBHBIE KJIACCHI 1 2 2 8 Co0OecenoBanue, TECTOBBII
HEOPTaHNYECKUX KOHTPOJIb.
COEIMHEHU I KonTtponsnas pabora 2

3. | Crpoenue aToma. 1 2 2 8 CobecenoBanre, TECTOBBIN

KOHTPOJIb.
KonTtponbHas pabora 3

4. | Ilepuoguueckuii 3akoH u | 1 2 2 8 CobecenoBaHue, TECTOBBIH
MepuouvecKas CHUCTeMa KOHTPOJIb.
XUMHYECKUX  BJIEMEHTOB Kontponbnas padota 4
.M. Menneneena.

5. | XuMnueckas CBS3b. 1 2 2 8 CobecenoBanue,

TECTOBBIA KOHTPOJIb.
Konrponsnas padora 5

6. | Cxopoctb xuMugeckux | 1 2 2 9 CobGecenoBanue,
peaKLui. XHUMHYECKOE TECTOBBII KOHTPOJIb.
paBHOBECHE. KonrpomnsHast pabora 6

7. | DHepreTHKa H 1 2 2 9 CobGecenoBanue,
HaIpaBJICHHOCTh TECTOBBIA KOHTPOJIb.
XMUMHUYECKHUX IPOIECCOB. KonrponbHas pabora 7

8. | PactBopsl. Teopus 1 2 2 9 CobGecenoBanue,
AIEKTPOJIUTUYECKON TE€CTOBBIN KOHTPOJIb.
JCCOLIAAINH. KonrtpomnsHas pabora 8

9. | OkucnUTEIBLHO- 1 2 2 8 CobecenoBanue,
BOCCTAaHOBUTENIbHbIE TECTOBBIA KOHTPOJIb.
peaxiuu u 2 KonrponsHas padora 9
IEKTPOXUMHUYECKHE
MPOIIECCHI.




10 | KomrmiekcHble 1 8 CobecenmoBanue, TSCTOBBIN
COEIUHEHNS. KOHTPOJTh
Konrponsnas pabora 10

HUTOI'O: 18 16 | 83

2.2. Conep:kanue JUCHUNIHMHBI « XUMUSD

Pasznea 1. Beenenune

OcHOBHBIE TPOOJIEMBI COBPEMEHHOM HEOpPraHWYecKOi XuMuHu. Pycckas HOMEHKIATypa
HEOPraHUYECKUX COCTUHEHHUH (KUCIOPOJ, OKHCEeN, THIPOOKUCH, BOJA, LIEN0Yb, MEPEKUCh BOJIOPO/A,
CEPHOKUCIIBIN, XJOPUCTBIN U T.1.). MeXayHapo1Has HOMEHKJIAaTypa. XUMHUSI U SKOJIOTHSL.

OCHOBHBIE NIOHATUSL U 3aKOHBI XMMHUHU. ATOMHAsi €JMHULA MAacChl. ATOMHas U MOJIEKyJsipHas
Maccel. Moisib. MoinibHass Macca. BanentHocTs. CTeneHb OKHCIIEHUs. ODKBUBaleHT. MoiibHas Macca
skBuBajeHTa. OnpeneneHrs XMMHUYECKOrO0 SKBHUBAJIEHTA 3JIEMEHTA, KUCIOTHI, TMIPOKCH[IA, COJIH,
okcyaa.  OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE  DKBHUBAJEHTBHl. 3aKOH  CTEXMOMETPUHU.  3aKOH
SKBHUBAJICHTOB.

Pa3jnen 2. OcHOBHBIE KJIACChl HEOPraHUYECKUX COeTHHEHUH

Knaccudukanus HeopraHuyeckux coenuHeHud. OKCHIABI, KUCIOTHI, OCHOBAHMS, COJIH.
Knaccudukanms, pusznueckne u XMMHYECKHUE CBOMCTBA, CIIOCOOBI TOTyUEHUSI.

Pa3gen 3. Ctpoenue atoma. Pa3BuTHe npejcTaB/ieHHii 0 CTPDOEHHH aTOMA

ATOM — Kak cioxkHas cuctema. CiioxkHasi CTpykTypa siapa. [IpoToHbI 1 HEHTPOHBI.

JIBOMCTBEHHAass mpupoAa 3JIEKTpoHa. Macca M 3apsj 2JIEKTPOHOB. BOJHOBBIE CBOMCTBa
anekTpoHoB. CooTHomieHue HeomnpeneneHHocTu [eizenbepra. Ilonarue opOurtanu. BomnHoBas
¢byskuus u BomHOBOoe ypaBHeHue Ilpemunrepa. PagmanbHas u  opOMTanmbHas COCTAaBIISIONINE
BOJIHOBOU (DYHKITHH.

KBanroBbie uncna. CTpykTypa 3J€KTPOHHBIX 000siouek. KBaHTOBbIE YpOBHHU, KBAHTOBBIE
HNOAypOBHH, s-, P-, d-, f- aromubie opOutamu. IpaBuina KiedkoBckoro. PeanbHble pacronokeHHs
YPOBHEH M MOlyPOBHEW B aTOME.

OCHOBHBIE IPUHIUIIBI PACIIPENETICHNS dJIEKTPOHOB B aTOME: IMPUHIIMI HAUMEHBIIEH YHEPTHH,
npuHumn [laynu u npasuio 'yHaa.

N300paxkeHne 5IE€KTPOHHOM CTPYKTypbl aToMa MpH IOMOIIM 3JEKTPOHHBIX (opMyna u
KBaHTOBBIX fY€eK. DHEPreTUUECKHUEe JuarpaMmMbl MHOTO3JIEKTPOHHBIX aTOMOB.

Paznen 4. Ilepuoamueckuii 3akoH M mnepuoguyeckasi cucrema 3jementoB JI.WU.
MenpeneeBa

[Toncku ocHOBBI KiIaccu(UKAMM XUMHUYECKUX AJIEMEHTOB JO OTKPBITUS NEPUOAMYECKOTO
3aKOHA.

Tpu srama pabotsl J[.M. MenneneeBa B 00JacTH CHUCTEMAaTUKH XHUMHUYECKHX 3JIEMEHTOB.
@®opmynupoBka mnepuogudeckoro 3akoHa. Co3gaHue NEPUOJUYECKOM CHCTEMBI  3JIEMEHTOB.
Jlormdeckue BHIBOJIBI U3 MIEPUOJIUYECKOTO 3aKOHA U MEPUOJUUECKON CHCTEMBI 3JIEMEHTOB.

CoBpemeHHass  (GOpMYJIMpPOBKa  NEpUOIMYECKOro  3akoHa. CTpyKTypa  COBPEMEHHOM
MIEPUOIUYECKON CHCTEMBI 3J€MEHTOB. KOpOoTKOomeproAaHbsli W JIMHHONEPHUOIHBIM BapHAaHTHI
nepuoandeckoi cucremsl. llepuoxn. I'pynma. [lenenume rpynnel Ha noarpynnsl. Tunudeckue
3JIEMEHTBI, ITOJIHBIE AaHAJIOTH.

S-, p-, d-, f- ameMenThl. BHYTpEHHSS M BTOpUYHAS IEPUOUIHOCTb.

3aKOHOMEPHOCTH M3MEHEHUSI OCHOBHBIX XapaKTEPUCTUK aTOMOB IO MEpUOJaM U
rpynmnam. Paauycel aTOMOB M HMOHOB, JHEPruUs HOHU3ALHUH, CPOJACTBO K DIIEKTPOHY,
DJIEKTPOOTPULIATEIIBHOCTE: M3MEHEHHUsS OJOTHX XapakKTEPUCTUK M0 IIE€pUoJaM U TpyIIIam.
3aKOHOMEPHOCTH HW3MEHEHHUsI BaJIGHTHOCTH, OKHUCJIHUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
3JIEMEHTOB U CBOMCTB OJJHOTUIIHBIX COCIMHCHUU.

BanentHsbie 9JICKTPOHBI U MHOF006paSI/Ie BAJICHTHBIX COCTOSIHUM aTOMOB S-, p-, d-, f-
OJICMCHTOB.

Pa3nes 5. Xumudeckas cB3b
Tunsl xumuueckoil csizu. KoBaneHTHas (nossipHasi U HenouisspHasi). MeToll BaJIEHTHBIX CBSI3EH
(MBC). Curma- u mu-cBsizu. OCHOBHBIE XapaKTEPUCTUKH KOBAJCHTHOW CBsi3W. [[nmwHA W SHeprus



cBs3u. KpatHocTh cBsizu. ['mOpuam3aiis aTOMHBIX OpOuTaiei. MeToa MOJIEKYJSpHBIX OpOuTaneit
(MO JIKAQ). DHepreTudeckue auarpaMMbl TOMO- U IeTEpOsIAEpHBIX MoJeKyl. [longpuzanus cBa3u.
JIMNOIbHBIA MOMEHT CBSI3H. XapaKTEPUCTUKU B3aHMOACHCTBYIONIMX aTOMOB: IIOTEHLIMAI HOHU3ALUH,
CPOJICTBO K DJJEKTPOHY, OJJIEKTPOOTPUUATEIbHOCTh. JoOHHAsg CBfA3b KaK TMPEAEIbHbIA Cly4ai
KOBaJICHTHOM MOJISIPHOI CBsI3U. [JOHOpHO-aKIENTOPHBIA MEXaHU3M 00pa30BaHUSI KOBAJIEHTHOU CBS3H.
Bomoponnas  cBaA3p.  MexmonekyisapHas M BHYTPUMOJIEKYJSIpDHAs ~ BOJOPOJHAs  CBA3b.
MexMoneKyJIIpHbIE B3aUMOJACHCTBUS MOJIEKYJ. 3HAUY€HHE BOJOPOJHBIX CBA3ed. Merammueckas
cBs3b. Kommnekcusie coeunenusi. KoopaunammonHnas Teopus. TUTUYHBIE KOMIUIEKCOOOpA30BaTeIH U
aurasiasl. MOHO- M NOJUACHTATHBIE JUTaH/bl. XeJaTHbIE KOMIUIEKCHI. M30MepHs KOMIUIEKCHBIX
coequnenuil. Knaccugukanus 1 HOMEHKIIaTypa KOMIUIEKCHBIX coeuHeHni. KBaHToBOMeXaHNUECKue
METO/bl TPAKTOBKM XMMHYECKOMN CBSI3W B KOMIUIEKCHBIX COEIMHEHMsX. Jluccouuanus KOMIUIEKCHBIX
coenrHeHM. KOHCTaHTa HECTOMKOCTM KOMIUIEKCHOTO HOHAa. [IpuMeHeHHe KOMILIEKCHBIX
COEIMHEHUH.

Pa3nesn 6. KuHeTHKa U MeXaHU3M XHUMHYECKHUX pPeakIuii

CKopocTh XMMHUYECKOM pEaKLUH, €€ 3aBUCUMOCTb OT IPUPOJbl U KOHLIEHTPALIMU PEAreHTOB,
Temneparypbl. KoHCTaHTa CKOpOCTH, €€ 3aBUCUMOCTb OT TEMIIEpaTypbl. YpaBHEHHE AppeHuyca.
OHeprus aktuBauuu. [loHSATHE O TEOPUM AKTUBHBIX COYJApEHHUM, aKTMBUPOBAHHOM KOMILJIEKCE B
Teopur aOCONIIOTHBIX CKOPOCTEHM peakiuu. MexaHW3M M KHHETMKAa peakluid B TOMOTCHHBIX U
rereporenHsix  cucremax. llemnsie  (H.H.CemenoB) wu  koneGarensHble  (B.I1.Bemoycos,
A.M.Kabotunckuil) peakiuu. ['oMOreHHbIN U reTeporeHHblil karaan3. Kunetnueckuid BBIBOJ] 3aKOHA
JEHCTBYIOIUX Macc.

WNuruburopsl 1 uHrubupoBanue. OCOOCHHOCTH KHHETUKHM Tra3o(a3HbIX, KXUAKOPA3HBIX U
TBepIo(a3HBIX peakuuidi. MeXxaHW3Mbl PEaKIHii C y9aCTHEM OPTaHUYECKUX COSTMHEHHIA.

Xumuyeckoe paBHoBecue. OOpaTumble W HeoOpaTumble xumudeckue peakuuu. CocTosHue
paBHOBECHs] W NPHUHIMI  MHKPOCKONHYECKOM oOpaTuMocTu  peakiuu. Kunetmdyeckuihk u
TEPMOJAMHAMUYECKUN MOAXObI K ONUCAHUIO0 XUMHUUECKOTO PABHOBECHSI.

KoHcTanTa XMMHUYECKOrO paBHOBECUS U pas3jiMyHble CHOCOOBI €€ BblpakeHusa. CBs3b
KOHCTaHTBhl XMMHYECKOTO PaBHOBECHsI CO CTaHIAPTHBIM H3MeHeHueM sHepruu [ub6ca. Cmerienue
XUMHUYECKOTO paBHOBECHUs IpU n3MeHeHuu ycioBuid. [Ipunnun Jle [laTense.

BnusiHue cpenbl Ha TOpoTeKaHWE XUMHUYeCKUX peakiuil. OcobeHHOCTH Tra3o(asHbIX,
KUAKO(a3HbIX, TBepAOoQa3HbIX peakuuil. Poiab SHTaNbNMWHOIO U SHTPONUUHOTO (PAKTOPOB B
OIIPEIETICHUY HAIIPABJICHUS IIpOLIEcCa.

Pa3nes 7. DHepreTuka M HANPaBJEHHOCTh XMMHUYECKUX MPOLECCOB

OCHOBHbIE OHATUS XMMUYECKON TEPMOJMHAMUKU: CUCTEMa, apaMeTphl COCTOSIHUS, padoTa,
JHEpPIHUs, TEILIOTA.

BHyTpeHHsIs sHEeprus, U ee U3MEHeHHe MpU XMMUYeCKUX U (ha30oBbIX mpeBparieHusx. [lepsoe
Hayajio TEPMOAMHAMMKH. OHTaIbIUs OOpa3oBaHMs XUMHYECKMX coeAuHeHui. CraHgapTHoOe
coctosiHue. CTaHIapTHBIE SHTAJBNUU 00pazoBaHMs. TemoBble 3()(EKTbl XUMHUECKUX PEAKIIMH.
TepmoxuMuueckue pacdeTbl, OCHOBaHHble Ha 3akoHe I'ecca. TepMOXMMHYECKHE IMKIIBL.
TennoeMkocts. TeMiiepaTypHast 3aBUCUMOCTD TEIIJIOEMKOCTH U DHTAJIBIIHH.

Btopoil 3akOH TEpMOAMHAMHUKH. OHTPOINUA. 3aBUCUMOCTh SHTPONUU OT TEMIIEpaTyphbl.
CrannaptHas sHTponusa. M3MeHeHue >HTponuu npu (a3oBBIX MEepexoaXx U XUMHYECKHX pPEaKIHsX.
Oueprusa ['n66ca u sueprus ['enbmronsua. Kpurepuii camMonpon3BoIbHOTO MPOTEKAaHUS MPOIECCOB.
XUMHUYECKUN IIOTEHLHA, 3aBUCUMOCTb XMMHUYECKOTO IIOTEHIMaaa OT KOHLEHTPalUH, IaBICHUS
peareHToB. Y CIIOBUE XMMUYECKOTO paBHOBECUs. M30TepMa XMMUYECKON peaKkuu.

KoHcTaHTa XMMHUYECKOrOo paBHOBECHS Kak Mepa TIJIyOMHBI MPOTEKaHHUsS IPOLECCOB.
Hcnons30BaHne 3HaY€HUN CTaHIAPTHOW SHTAJIBIIMM M SHTPOIHMH JUIS pacdeTa KOHCTAHT PAaBHOBECHS
XUMHUYECKUX peakuuil. PakTopbl, BIUAIOLIME HA BEIMYMHY KOHCTAHTBHl paBHOBecUs. TepMoauHaMM-
YECKHUU BBIBOJI 3aKOHA JIEUCTBYIOIIMX Macc.



Pazgen 8. PacTBopsl

PactBopb! xuakue (BOIHBIE W HEBOJHBIC), TBEpAbIe U Ta3000pa3zHbie. CiocoObI BBIpasKEHUS
KOHIIEHTPAallUh PacTBOPOB: MACCOBAasl J10Jsl, MOJSPHOCTb, HOPMAJIbHOCTb, MOJSUIBHOCTb, MOJSIPHAs
noiia. BnusitHue Ha pacTBOPUMOCTH SHEPIHMHM CTPYKTYPhl KPUCTAJUIMYECKOTO BEIIECTBA U SHEPTUHU
coJpBaTallMi. PacTBOpBI HACHINIEHHBIE, HEHACBILIEHHbIE W, KOHIEHTPUPOBAHHbIE U pa30aBlICHHbIC..
PactBopsbI uieanbHbIe U peaabHbIE.

[ToHsiTHE O KOJIIIOUTHBIX PACTBOPAX.

KonnuraruBHele CBONCTBAa pacTBOPOB HE JJIEKTPOJIUTOB U JJIEKTPOIMUTOB. JlaBieHuwe mnapa
OMHApPHBIX PacTBOPOB. 3akoHbl Payns. Kpuockomus u 30yJUITHOCKONUS KaK METOJBI OMpeeIICHUs
MOJIAPHBIX Macc. OCMOC U OCMOTHUYECKOE JIaBJICHHE B HEOPTaHUYECKMX U OMOJOTMYECKHX CHCTEMaXx.
3akonbl Payns u Bant ['odda ams pacTBOpoB HE AIIEKTPOIUTOB M AJICKTPOIHUTOB. M30TOHUYECKHIA
KO3 HUIIHEHT.

Onexrponurnueckas aucconuanus (C.Appennyc). CibHbIE U cna0bie 3JeKTpoauThl. CTEreHb
U KOHCTaHTa aucconuanuu. PakTophl, BIAUSIONIME HA CTENEHb 3JCKTPOJUTUYECKOW JAMCCOLUALIUH.
Kaxymasics creneHb OUCCOLMALUMU CHUJIBHBIX AJIEKTPOIUTOB. Jucconuanus ciabblX 3JIEKTPOJIUTOB.
3akoH pa3BeneHus OcTBayibaa.

Bona xak BaxkHeimuii pactBopurens. KonctanTta nucconuanuu Boasl. MIoHHOE npousBeaeHue
BOJbl. BOTOpOAHEIN OKa3aTeNb.

I'maponu3 u conpBonM3 conei. KoHcTaHTa paBHOBeECHs peakiuu Tujaposusa. DakTopsl,
BJIMAIOIINE HA PABHOBECHE PEAKIIMI TUIPOJIN3a.

[IpousBeneHne pacTBOPUMOCTH IUIOXO PACTBOPUMBIX CHJIBHBIX 3JIEKTPOJUTOB. Y CIOBHUS
OCQXKJICHUS U PACTBOPEHUS OCAJIKOB.

Pa3zgen 9. OKHCIMTEIbHO-BOCCTAHOBHTE/IbHbIE PeAKIUU

Teopus OKHCIUTENHbHO-BOCCTAHOBUTENBHBIX peakuuid. Kiaccupukammss OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peakiuii. MexMoleKyJIsipHbIe, BHYTPHUMOJIEKYJISIPHBIE, peakuumn
nucnponopiuonuposanus. Oxkucnurens. BocctanoBurens. [Ipouiecchl OKUCIEHNS U BOCCTAHOBIICHUS.
CocraBneHrue ypaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKUUA METOJOM 3JIEKTPOHHOIO
Oananca ¥ MeToJOM moiypeakuuid. CTerneHb OKUCIEHUSI aTOMOB B MoJiekysie. [IpaBuna onpenenenus
CTENEHU OKUCIIEHUSI aTOMOB B MOJIEKYJIaX U CJIOKHBIX HOHAX.

Pa3nen 10. OcHOBBI 2JIEKTPOXMMHUH

DNeKTpobl, TadbBaHUYECKHH dyeMeHT. (CxeMmaThdeckoe HU300paKeHHe TallbBaHUYECKOTO
aJeMeHTa. DNEKTPOoAHbIM moTeHnual. CTaHgapTHBINA S7eKTpoaHblid nmoteHnuan. DJC, crangapTHas
SJC.

Psin nanpspxenuit. YpasHenue HepHcta DiekTpoin3 pacTBOPOB U PaCILIaBOB.

Pa3nen 11. KomiuiekcHbIe cOeTMHEHHUSI

KommniekcHeie coenunenus. Koopaunauuonnas teopust BepHepa. OCHOBHBIE THIIBI
KOMIUIEKCHBIX coelnHeHni. HoMeHkI1aTypa KOMIUIEKCHBIX coequHeHnil. [IpakTnueckoe npuMeHeHne
K. C.

3. OBPA30OBATEJIBHBIE TEXHOJIOI'MHA

[Ipu u3yueHun TEOPETUUECKOro Kypca Ha JIEKIHAX IpeIyCMaTpUBaEeTCs 3aJI0KeHHE MaTepraia B
Bujie npe3eHTanuu. OTaeNbHbIE JEKIIMK U3J1aratoTcs Mo MpoOJIeMHON TEXHOIOTHH.

Ha nexkumsx uCHonbp3yroTCS B KadecTBE JAEMOHCTpallMOHHOro Marepuana Ilepumommueckas
cucrema snemenToB JI. 1. MenneneeBa u psia JpyTrux CIPaBOYHBIX TaOJIUII.

IIpy wm3ydyeHHH CBOMCTB OTHAEIBHBIX XMMHMUYECKHX COCIMHEHUN M XUMHUYECKHUX IIPOLIECCOB
MpelycCMaTpUBAETCs MOCTAaHOBKA JIEKIIMOHHBIX JEMOHCTPALMOHHBIX OIBITOB.

HekoTopele pazzensl TEOPETUYECKOrO0 Kypca H3Y4aroTCsl C HCIIOJIB30BAHMEM OIEpeKarolen
CaMOCTOSITENTbHON paboThI: CTYJCHTHI MOTYYa0T 3a/laHHUsI HA O3HAKOMJIEHHE C HOBBIM MaTepHajoM J0
€ro U3JI0KEHHS Ha JeKIUIX.

Jlns Gosiee OCHOBATENIbHOM OLIEHKHM YCBOSIEMOCTH TEOPETHYECKOro MarepHajiga CTyJeHTaMu
UCIOJIb3YIOTCS TECThI, @ TaK)K€ TPAJAMIIMOHHBIE MUCHbMEHHBIE U YCTHbIE KOHTPOJbHBIE MEPONPUSATHUS
(KOJUTOKBUYMBI, KOHTPOJIbHBIE pAOOTHI).

IIpu mpoxokaeHuu 1a00PaTOPHOTO MPAKTHKyMa CTYAEHTaM Ipejuiaraertcsi padoTaTte B MallbIX
rpynmnax: yueOHas rpymnma pa3o1BaeTcsi Ha HECKOJIbKO HEOOIBIINX TPYI — O 2-3 YeJIoBeKa.



Kaxnas rpynmna BhINONHSAET 3aqaHue (Ja0OpaTOpHbIE OMBITHI) M3 Ja0OPAaTOPHOTO MPaKTHKyMa
1o o01Ieit 1 HeopraHudeckoi xuMun. [Iporiecc BBITONIHEHHS JTa00PATOPHBIX OMBITOB OCYIIECTRISCTCS
Ha OCHOBE OOMEHa MHEHUHU U BHIOOPA ONTUMAIILHOTO IIYTH PEIICHUSI.

Ha ocHOBaHMH MOJYYEHHBIX TAHHBIX IO BCEM OIBITAM KXl CTYJCHT 3alOJHSACT CBOM
mabopaTOPHBIN KypHAII, T/Ie 3aIHCHIBAET PE3yJIbTaThl OMBITOB, HAOIIOICHUS, COCTABISIET ypaBHEHUS
peakiuii XHMHYECKHX IIPOLIECCOB, €CIM HYKHO IPOM3BOJIUT COOTBETCTBYIOIIUE pacyeThl |
Pe3yJIbTATHI IPEICTABISET B BUIC TPpaUISCKO 3aBUCIMOCTH.

Ha cobGecenoBanuu ¢ mpenojaBaTesieM CTYISHT MPEICTaBIsIeT OPOPMIICHHBIN OTYET MO JAaHHOM
nabopaTopHoil paboTe M OTBEYAaeT Ha BOIPOCHI MPEMOJABATEINs, CBSI3aHHBIC C METOAMKOH paboThl,
pe3ynbraTaMu W BbiBojamu. [1o psiay paboT mpeaycMaTpUBaeTCs MPUMEHEHHE TECTOBOIO METoja
«3aIUThD».

I'pynmoBast paboTa B XUMHUYECKOH J1a00paTOPUU CTUMYJIUPYET COINIACOBAHHOE B3aMMOJICHCTBHUE
MCKOAY CTyACHTaMH, OTHOLICHUA B3aMHOU OTBETCTBCHHOCTHU u COTPYAHUYICCTBA. HpI/I
GbopMUpOBaHUU TPYII YYUTHIBACTCSA [Ba TMPHU3HAKA: CTEMEHb XHMHYECKOH IMOJIrOTOBICHHOCTH
CTYACHTOB U XapaKTCp MCKIIMYHOCTHBIX otHoIIeHu. B pdaac CiaydacB CTyACHTaM CaMUM IIpeayiaracTt
pa3OUThCs Ha TPYIIIBI, COCTaB KOTOPBIX BITOCIEACTBUU MOXKET KOPPEKTHPOBATHCS JJISI MMOBBIIICHHS
KadecTBa padOTHI.

B naGoparopHOM NpakTHKyMe TMPH BBIIOJIHEHHH OTICIbHBIX OIBITOB HCIOJIB3YETCS METOJ
POOJEMHOTr0 OOYUYCHHS: CTYJCHT IMOJIydaeT 3aJaHue Ha XUMHUYCCKUI MPOIECC, METOIUKY KOTOPOTO
OH JOJDKEH MO0J00paTh CaMOCTOSATEIbHO, HCXOJs W3 HMMEIOIIUXCS PEaKTHBOB, OOCYIUTH €€ C
npenoaaBaTejicM U 3aTEM IPUCTYIIUTDH K €TI0 BBIITOJIHCHUIO.

4. IEPEYEHb YYEBHO-METOAUYECKOI'O OBECIIEYEHUS 1JI51
CAMOCTOSTEJBHOM PABOTBI OBYYAIOIINXCSA IO JUCHUILINHE
JIeKIIMOHHbBIE 3aHATHUS NMPOBOAATCS | pa3 B HeHelto B oObeMe 2 4yacoB B IEPBOM CEMECTpeE.
JIaGopaTopHble 3aHATUS NMPOBOIAT €XEHENeNbHO B oO0beme 2 yacoB B Henento. Ilocne oxoHyaHus
U3YYEHUS KaKJOW TeMbl CTYIEHTbl MpPOXOASAT TECTUPOBAaHUE, COOECEOBaHUE, BBIMOIHSIIOT
KOHTpPOJIbHBIE PAOOTHI.

7.1. TlepeueHb-yueOHO-METONYECKOTO OOECTIEUeHUs AJIs 00YUarOIINXCs 0 AUCHUIUINHE!
1. Axmeros H. C. Obmast u Heoprauuueckast Xumust: yueOHuk ais By3os/H. C.  AxmeTos.

— M.: Beicm. mk., 2002. — 743 c.
2. I'muuka H.JIL O6mas xumus. — M.:UuTerpan-IIpecc, 2002. — 727 c.
3 I'munka H.JIL. 3agaun u ynpaxkaenus mo oomeit xumun. — JI.: Xumus, 2001.
4, VYraii S1.A. O6mas u Heopranuueckast xumusi. — M.:BIII, 2000. — 527 c.
5 CanamoB A.X., Kutuena JI.W., AkranueBa A.I". JlJabopaTopHbIil MpakTUKYM 110
oOuieit u Heoprannueckoil xumuu. [log pex. npodeccopa Cynreirosoit 3.X. —

Marac, [Tunurpum, 2008. — 71 c.
7.2. Yxazanus Uit 00y4aromuxcs o OCBOCHUIO JUCHUIIIHHBI

Ta6auna 7.1.. Cogep:kaHue caMOCTOSATEIBHOI PadoThHI 00y4aOIINXCSI



Homep
pazoena
(memot)

TeMbl/GOI’lPOCbl, 6blHOCUMbBIE HA
camocmosamesibHoe uyuenue

Kon-e0
uacoe

Dopmut
pabdomul

1.

IIpocteie u cnoxHble BewiecTBa. Pacmpoct
PaHEHHOCTh 3JIEMEHTOB B 3€MHOHl KOpe M KOCMOce
Xumudeckue u (puznyeckue cBoicTBa BemiecTna. [1o4
HATHE O YHUCTOM BellecTBE U mnpuMecu. OCHOBHBIE
METOJIbl TMojydeHuss uucThix BemiecTB, [TJIK. Kiac-
cuUKaUsI XUMAYECKUX PEAreHTOB 10 CTETICHH
yuCcTOThl. [lOHATHE O XWUMHYECKOM peakuuHu Kag
[peBpaiieHuy BemecTB. OCHOBHBIE THIIBI XUMHUYE-
CKMX pEaKLUH: peaKUuu pa3JIoKEHUs, COCIUHEHUs,
3aMelleHusi, OOMeHa, BHYTPEHHErO IpeBpalleHHs)
Homenxnarypusle mnpasuna MIOITAK Heopranuue-
ckux BemecTB. Knaccudukanuss mpoCTBIX BEIIECTB.
Knaccudukanus CI0XHBIX BEHIECTB IO COCTaBy.
bunapuble coenuHeHus. MHTepMeTalnIMyecKue Cco-
ennHeHust. Kiaccudukanus CIOXKHBIX BEIIECTB TI0
(YHKIIMOHATLHBIM MTPU3HAKAM.

cobece0BaHuE,
TECTOBBIM
KOHTPOJIb

S npo kak TMHamMu4eckasi CuCTeMa MpOTOHOB U HEl-
TPOHOB. Y CTOMYMBBIE U HEYCTOMYMBBIE sA1pa. Pa-
JIIMOAaKTUBHBIN pacnan saep. [lepuon nmonypacnana.
SnepHble peakiyu U MpeBpaleHUs] XUMUYECKUX
371eMeHTOB. VICKyCCTBEHHAs paguOAKTUBHOCTb.
«MeudeHnbie» aTOMbI U UX IPUMEHEHHUE.

cobece10BaHuE,
TECTOBBIM
KOHTPOJIb

OTtkpbiTue nepuoanyeckoro 3akona /{.11. Menne-
neeBbIM. [IpyHIMI TOCTPOEHUS ECTECTBEHHOM CHUC-
TeMbI 21eMeHTOB. Mcnons3oBanue /.M. MeHnaenee-
BBIM METOJ0M MHTEPIOJISALNAN IJIs1 UCIIPABIICHUS
ATOMHBIX MacC U IIPEICKa3aHKs CBOMCTB €Ile HE
OTKPBITBIX 3JIEMEHTOB. DKCIIEPUMEHTAIIbHBIE M1O/1-
TBEPKIACHUS TEOPETUUECKUX npeackasanuit .M.
MenpeneeBa. 3Hau€HUE OTKPBITUS IEPUOJUIECKOTO
3aKoHa. PackpeiTiie B IEpHOIMUYECKON CUCTEME BCE-
oOuieil ecTeCTBEHHOW B3aMMOCBSI3U MEXKIY XUMU-
YECKUMH dJIEMEHTaMH. [ paHuIIBI 1 HBOIONUS T1e-
PUOANYECKOU CUCTEMBI.

cobecei0BaHuUE,
TECTOBBIM
KOHTPOJIb

Bonoponnas cBsa3s. MexxMonexkyisipHast U BHyTpH-
MOJIEKYJIIpHAs BOJOPOIHAS CBA3b. BinsiHuEe BOI0-
POIHOM CBSI3M HAa CBOMCTBA BeniecTna. Poib Boo-
POJIHOM CBsI3U B OMOJIOTHUECKUX Tpolieccax. Me-
Tajuyeckas cBsizb. OCOOEHHOCTH AIEKTPOHHOTO
CTPOEHHS aTOMOB, CIIOCOOHBIX K 00pa30BaHUIO Me-
TAJTMYECKOU CBA3U. MEKMOJIEKYIISIPHBIE B3AUMO-
JIecTBUS. J{UIONb- U0, TUITOIb-
WHyIIUPOBAHHBINA JUMOJIb, JUCIIEPCHOHHOE B3au-
MOJIEMCTBUE.

cobecemoBaHue,
TECTOBEIA KOH-

TPOJIH




HoHHBIN 1 paluKaIbHbIA MEXaHU3Mbl XUMHYECKUX
peaknuii. CBoOomHbIE pagukaibl. [loHsTHE 0 TIET-
HBIX peakuusax. Buabl kaTanusa: TOMOTE€HHbIN, Ie-
TEPOTe€HHBIN, MUKPOT€TEPOreHHBIN, aBTOKATAIN3,
MOJIOKUTEIBHBIA U OTPUIIATEIbHBIA KaTaIu3, MOHS -
e 00 nHrnouTOpax. OcOOEHHOCTH (PEPMEHTOB KaK
KaTtanu3aTopoB. Mcnosib3oBaHue KaTaau3aTtopoB B
MIPOMBIILJIEHHOCTH.

cobece0BaHuE,
TECTOBBIA
KOHTPOJTh

[TpumeHeHne TepMOANHAMUYECKUX (PYHKIU 17151
XapaKTEPUCTUKHU PEaKIIMOHHOW CIIOCOOHOCTH Be-
LIECTB U OLICHKE BO3MOYKHOCTH ITPOTEKAHUS
XMMHYECKHUX PEaKIUH

cobece0BaHuE,
TECTOBBINM KOH-
TPOJIb

CsoiicTBa pactBopoB. PactBopumocts. KoHuieHTpa-
s pacTBOpoB. CriocoOb! BbIpaykeHHsI KOHLEHTpa-
LIUM PaCTBOPOB: MACCOBasl JOJIs1 pACTBOPEHHOTO
BCIICCTBA, MOJIIpHAasA KOHICHTpalUWs, MOJIsIpHasd
KOHILCHTpAI KA SKBUBAJICHTA, MOJIbHAA A0JIA, MO-
JSUTBHOCTb.

cobece0BaHuE,
TECTOBBIN
KOHTPOJIb

OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIE PEAKIIUH.
OxucnuTenr, BOcCTaHOBUTEIH. OCHOBHBIE 3aKOHO-
MEpPHOCTH B UBMEHEHHUH OKUCIUTEIbHO-
BOCCTAaHOBHUTEJIBHBIX CBOMCTB MPOCTHIX BEMIECTB U
coequHenunil. Crenens okucnenus. Knaccuduxanus
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peakinii. Me-
TO/IbI PACCTAaHOBKHU KO3 (PUIIMEHTOB B ypaBHEHUHU
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuid. Posib
cpeabl B IPOTEKAHUU OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX TPOLIECCOB. MOJISIpHBIE MACCHI
SKBUBAJICHTOB B OKHCIUTEIHHOBOCCTAHOBUTEIBHBIX
peaxkuusx.

cobeceI0BaHuE,
TECTOBBIN
KOHTPOJIb

Knaccudukanmsi KOMIUIEKCHBIX COSTMHEHUI: TH-
IMMYHBIC KOMIIJICKCHBIC COSUHEHHS, XEIIaThl, ITOJIH-
SIIEPHBIE KOMIUIEKCHI, U30- U TE€TEPOIIOINCOEINHE-
HUS1, aKBAKOMITJIEKCHI (KPUCTAJUIOTHAPATHI KaK 4ya-
CTHBIN Clly4ail aKBaKOMILJIEKCOB). AMMHUAKAaTHI.
A1y1okoMIUIeKChI. JIBOWHBIE COJIM KaK YacTHBIN
ciyyail anuaokomIuiekcoB. [lomuranorenuasl, no-
JIMCYJIbJIbI, IEPOKCUIHBIE coeInHeHus. KnacTepHbie
COCJIMHCHHS, IT-KOMIUIEKCHI, KOMIUIEKChI «TOCTh-
X035IMH», COCTMHEHUSI BKITIOUEHUs, KJIaTpaThl, 11€0-
nuThl. I30MepHsi KOMIUIEKCHBIX COEMHEHUMN: TH-
paTHasi, KOOPIMHALIMOHHAS, TEOMETPUYECKAsI, U30-
MepHs IOJI0XKEHHS (COJIeBast N30MEPHsI ), UOHHU3AIH-
OHHAasl, ONITHYECKAs.

coOece0BaHue,
TECTOBBIM
KOHTPOJIb

5. OHEHOYHBIE CPEACTBA JJISI TEKYIHEI'O KOHTPOJISA YCIIEBAEMOCTH U
MMPOMEXYTOYHOM ATTECTAIIUA

Bonpocel ona cobecedosanusn

Tema: «OCHOBHBIEC NOHATHA U 3aKOHLI XUMHH. DKBUBAJICHT»
1. OObeM pe3nHOBOM KaMephl aBTOMOOMIbHOM muHbI paBeH 0,025 M°, aBJICHUE B HEll

5,0665 10° Ia. Onpezenute Maccy BO3ayXa, Haxofsmerocs B kamepe npu 20°C.
2. PaccuuTaiiTe MoneKyJIspHyI0 Maccy rasa, eciau 7-10° kr ero mpu 20°C u 0,253-10° Ia
3aHUMAIOT 00BbeM 22,18-1073 M2,



10.

PaccuuTaiite cpeiHIO0 MOJIEKYIISPHYIO MacCy U TUIOTHOCTB TI0 IMOKCHITY YTIIepoaa

CMecH ra3oB, cojepxaiieii mo oobemy 38% docrena COCl12 u 62 % xnopa Cl».
Onpenenure Maccy 10° M3 razoBoit cmecn, comepskanteii (mo oosemy) 50% Bogopona u 50%
JTUOKCHIA yriaepoaa (H.y.).

I'a3 (n.y.) 3aEuMaeT 06beM 1 M°. TIpH Kakoii TeMrepaType 00beM ra3a yTpOUTCs, eciu
JIaBJICHUE r'a3a HE MEHseTCs?

Ipu KakoM JaBleHuH Macca xjiopa oobemom 3-10° m* cocrasut 2,5:107 kr, eciu

t=23°C?

Kakyto maccy CaCOgz Hafio B34Th, YTOOBI ITOJyYUTh IIPH €0 IPOKATUBAHUH TUOKCH]T
yriepona, sanumaromuii o6bem 25-10° M3 mpu 15°C u napnennn 104000 I1a?

Berauncnute 06beMm 0,100 kr razooii cmecu cocraBa 3CO+2CO2 npu 50°C u gaBieHun
98600 Ila.

U3 5-10° kr xnopara kamms KCIO3 66110 momyueno 0,7-107 M3 kucnopona, u3amepes- noro
ripu 20°C u gasnenuu 111900 ITa. Onpenenute MaccoByIO J10JI0 TPUMECEH B XJIOopaTe
KaJIusl.

IIpu 0°C B cocyne oovemom 14102 M3 comepxures 0,8-107 kr Bomopona n 6,30 107 kr
azora. Onpenenure mapuuaibHOE TAaBICHUE a30Ta U 00IIIee JaBJICHHE CMECH.

Tema: «OCHOBHBIE KJIACCHI HEOPraHnI€CKUX coeIMHEeHM»

1.

10.

Kakue OunapHbie coelMHEHUs Ha3bIBAIOT OKCUIAMU? Y KaKUTE BO3MOXHBIE CIIOCOOBI X
MOy YCHHUSL.

Ha ueMm ocHoBaHa kiaccuukaims OKCUI0B Ha: a) HECOJIe00pa3yIolre 1 coieodpasyronue; 0)
KHUCJIOTHBIE, OCHOBHBIE M MPOSBIISIONINE KUCIOTHO-OCHOBHYIO JIBOMCTBEHHOCTH? Kakue
pEeaKI XapaKTePHBI JJIs1 OKCUIOB KXKI0M U3 ATUX TPYII?

[TpuBeauTe MpUMEpHI OKCHJIOB, KOTOPBIC TP B3aUMOCHCTBHH C BOJIOW 00pa3yroOT JIBE
kucnoThl. Kak B3anmogeiictBytot ¢ pactBopom Ca(OH)2 okcuast N2Os, N2O3 u NO2?

B ueMm mposiBiisieTCst KUCIOTHAS PUPO/IA TEX OKCHUIIOB, KOTOPBIE C BOJOM HETIOCPEICTBEHHO HE
B3aMMO/ICHCTBYIOT?

Ha3zoBute 0CHOBHBIE OKCHJIbI, HEITOCPEACTBEHHO B3aMMOJICHCTBYIOIINE ¢ BOIoM. Hanummre
YpaBHEHHUS COOTBETCTBYIONIUX PEAKITUH.

Kakwue mo xapaktepy oKCuAbl 00pa3yrOT HEMETAIIBI U METAJIbI B Pa3HBIX CTEMEHIX
okucnenus? [lokaxure 3o Ha npumMepe okcuaoB xpoma CrO, Cr203, CrO:s.

VY Kakoro u3 AByX OKCHUJIOB OCHOBHBIE CBOMCTBA BhIpaskeHbl cuibHee: FeO nmn Fe2Oz; SnO
nin SnO2; ZnO umu CdO; SnO unu PO; BbO mim CaO; As2O3 nimn Bi203?

B kakux ciydasx qBa oKCHia MOTYT B3aUMOJIEHCTBOBATH JIPYT C APYTOM U KaKUE COCTUHEHUS
MpU 3TOM 00pa3yroTcs?

Kaxue okcuibl 1 Ha KAKOM OCHOBAaHUU MOTYT OBITh OTHECEHBI TaKXKe M K KJIACCy COJei?
[IpuBenuTE COOTBETCTBYIOUIUE TIPUMEPHI.

dopmynamMHu KaKUX COJIeH MOXKET ObITh (HOPMATTLHO BBIPAXKEH COCTaB TAKMX MUHEPAJIOB, KaK
IITHENH, TayCMaHUT, MarHeTuT? K kakoMy Kiiaccy cienyeT OTHECTH 3TH COSTMHEHUA?

Tema: «Ctpoenue atoma. [lepunoanyeckuii 3aK0H U NEPUOUYECKAST CHCTEMA XUMHYECKUX

1.

ayieMenToB JI.1. MeHe1eeBa)
UTo HA3BIBAIOT MPUHIIMIIOM HEOTIPEIETICHHOCTH U COOTHOIIIEHUEM HEOIIPEIeTICHHOCTH ?



[TpuMeHNMO JT1 IOHITHE TPASKTOPHUH JBUKECHHS K MUKpodacTUIiamM? YeM 3To onpeaensieTcs u
KaKo€e MOHSTHE €ro 3aMEHsIET?

HeomnpeieneHHOCTE B CKOPOCTH 3eKTpoHa paBHa 108 cm/c. HaiiiuTe coOTBETCTBYIONIYIO
HEOIPeeIEHHOCTD B MOJIOXKEHUH AJIEKTPOHA.

Uto Ha3bIBalOT SHEprueit nonnzanun? Kakas BeqMurHa UMEET ¢ HEM OJIMHAKOBOE YHCIIOBOE
3HaueHue? B kakux elnHUIAX OHU U3MEPSIOTCS?

Uemy paBHO YUCIIO BCEX BO3MOKHBIX MOHU3AIMOHHBIX MMOTSHIIMAJIOB JIJIsl TAHHOTO aTOMa U YTO
SIBJISICTCS] IPUYMHON yBEIMYCHHSI MX 3HaUYCHUH B paxy: [1<I2<ls...?

Kak 3aBucHT BeTM4rHAa HOHU3AIIMOHHOTO MOTEHIIMAJa OT 3HAUEHUs IJIs JIEKTPOHA TJIaBHOTO
KBAHTOBOT'O YKCJIa U YEM 3Ta 3aBUCUMOCTb 00YCIIOBJICHA?

UTo Ha3BIBAIOT CPOJCTBOM aToMa K JIEKTpOoHY? JJis KaKuX 3JIEMEHTOB 3Ta BEJIMYMHA UMEET
HauOOJIbIIIee TOJIOKUTETHPHOE 3HAYCHHE U JJIs1 KaKUX OTpHUIlaTeNbHOe 3HaueHue? Kakue
IKCIIEPUMEHTALHBIC JAHHBIC YKA3hIBAIOT HA HEBO3MOXKHOCTH CYIIIECTBOBAHUS MHOTO3aPSTHBIX
MIPOCTHIX HOHOB?

Kakoii BbIBOJI MOXHO CA€NaTh O CBOMCTBAX JIE€MEHTA M0 3HAYCHUIO /JIsl HETO HOHU3AIHOHHOTO
MOTEHIIMaja U CPOJCTBA K DIIEKTPOHY?

Uto Ha3bIBaOT a0COIIOTHOM U OTHOCUTEIHHOU ANIEKTPOOTpULIATENbHOCTHIO? Kak 1o 3HaueHuo
3TOW BEJTMYUHBI MOXHO, CYyJJUTh O HAIIPABIIEHUU CMEILEHUS 3JIEKTPOHHOH IITOTHOCTH MPU
o0Opa3oBaHUM CBsI3ei?

10. YUto Ha3bIBAIOT CTENEHBIO OKMCIECHHS DIIEMEHTA U UMYy paBHA UX 06I_I_Iaﬂ CyMMa B MOJICKYJIC U

1.

none?

Tema: «XuMH4ecKasi CBA3b)»
MoskeT i AJInHA CBSI3U OBITHh PaBHOM CyMMeE PaJlyCOB JIBYX aTOMOB, KOTOpbIE €€ 00pa3ytoT?

[Tokaxwute n 00BACHUTE HA TpUMepe MoJeKybl Ho, 3nas, uro 1/H/=0,0531M, a d/H-
H/=0,074u1M.

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

Oueprus aucconuanuu HJ paBua 298,4 x/Ix/mMoab. MoxkHo 1u paznoxutsh HI Ha snemeHTh
npu o6myuenun ynsTpaduoneToBsiM ceetoM A = 2-107% m? Kakyro sHepruio Hamo 3aTpaTHTB,
4TO6BI pa3noxkuth 5-10° v HI?

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

B pamkax teopun BC 00bsiCHUTB, TOYeMy y OOJIBIIMHCTBA P-3JIEMEHTOB C IIEPEeMEHHON
BaJICHTHOCTBIO €€ 3HAUEHHUs pa3InJaroTcs Ha 27

JI15 KaKHX >1eMEHTOB, HMEIOIINX IEKTPOHHBIE KOH(GHUTypaIy BHEIIHETO CI0s aToma 382 p?
4s? p* , 5s? p° , 6s! p° xapakTepHb! HepeMeHHas YETHAS U IepeMEHHAs HeUETHAS BAIEHTHOCTh?

Ha ocHoBaHMM pa3HOCTH SIEKTPOOTPHUIIATEIILHOCTH aTOMOB 3JIEMEHTOB YKAXKHTE, KaK
M3MEHSCTCS CTeNCHb HOHHOCTH cBs3u B coeaqunenusx HF, HCI, HBr, HJ?

PaccuuTaiite 3¢ppekTuBHBIE 3apsiibl AaTOMOB BOJOPOJA U XJI0pa, 00pa3yIOIIMX KOBAJIEHTHYIO
TIONAPHYIO CBA3b, ECIH [Wien MoNekyIsl HC1 pasen 3,4-10°% Ki-m, a nyuna cssu H- C1 paBHa
1,2710%% m.

Kak  MO0XHO O0BSICHUTH, YTO aMMHUaK U TpU(TOPU] a30Ta, UMEIOIINE OAMHAKOBYIO MH-
pamMuaaIbHyI0 GOpPMY U COZIEpIKalie aTOMbI 3JIEMEHTOB C MPUMEPHO OJJMHAKOBBIM PA3IUUUEM



10.

11.

12.

13.

14.

15.

16.

17.

18.

B SHGKTpOOTpI/II_IaTeHBHOCTI/I, CYH_ICCTBGHHO pa3n1/1an0Tc;1 110 BEJIMYUHEC JUITOJIBHBIX MOMCHTOB:
w (NH3) = 0,49 « 102 Ki-m, p(NF2)=0,07-10"2° K- m?

Kak cornacoBaTh MaJyIo IOJIAPHOCTH cBsA3H B Mostekyie CO (i1 = 3,33 107! Kim) co
3HaunTeNbHbIM paznuareM B 90 C u O D0(C)=2,5; 20(0) = 3,5.

Hounas cease.
Temneparypa miasienust CaC1,=780°C, CdCl>,=560°Q paauyc Ca pasen 0,104 um, Cd—0,09

HM. OOBSACHUTH pa3nyre TEMIEPATyp IJIaBICHUS.

[Tpu nepexone ot CSF k CsJ Temneparypa miaBneHus KpUCTALIOB yMeHbIaeTcss. OOBICHUTH
HAOJI0Ta€MBIiA XOJT U3MEHEHUS TEMIIePaTyPhI TIABJICHUS.

OOBsACHUTH HEYCTOWYMBOCTH rHIpoKcua0B Meau (1) u cepedpa (1).

OOBSICHUTH C MTO3HULIUI MPEACTABICHNUHN O TOIAPH3aLUI HOHOB MEHBIIyI0 ycroanBocTs AUCI3
B cpaBHeHuH ¢ AuCl.

K2CO3 mnasutcs mpu 890°C 6e3 paznoxenusi, Ag2CO3 paznaraercs yxe npu 220°C.
OOBACHUTDH yKa3aHHOE pa3jInyue.

BaCl, B BomHBIX pacTBOpax JUCCOUUUPYET MOTHOCTHIO, a HYCl2 moutu He auccoruupyer.
OOBscHUTE ITO pa3IuyYUe B CBOMCTBAX COJICH.

UTo Ha3BIBAIOT JOMOJHUTEIBHBIM MOIAPU3aAMOHHBIM 3P dekToM? OOBICHUTD, KaK €ro
HaJIW4YHUE B COSINHEHUSIX ng+ nenaet okcug HJO menee ycroitunBbiM, ueM okcun ZnO, He-
CMOTpS Ha OOJIBIIUMA PAJNYC UOHA PTYTH.

Kakoe coenmunenne repmuyeckn 6omnee ycroitunso: a) PbCOs u CaCOs, 6) HJCls u PbCla, B)
FeClz u NiClz, r) Zn(OH)2 u Ca(OH)2, 1) MgCO3 u SrCO3.

Tema: «IHepreTuka H HANPaBJICHHOCTb XMMHYECKHX MIPOLIECCOB)

1.
2.

Kaxoit 3ak0H sBJISIETCSI OCHOBHBIM 3aKOHOM TepMoxuMun? Jlaiite ero GopmMyIupoBKy.
[Iepeuncinre cnencTBus, BRITEKAKOIMKE U3 3akoHa ['ecca. [{ns kakux onpeneneHuii OHA
HCIOJIb3YIOTCSA B TEPMOXHUMHUYECKUX pacyeTax?

Kaxoii pyHK1HEN cOCTOSIHUS XapaKTeprU3yeTcsl TEHIEHIUSI CUCTEMBI K IOCTHXKEHHUIO TaK
Ha3bIBAEMOT'0 BEPOSITHOI'O COCTOSTHUSL, KOTOPOMY COOTBETCTBYET MaKCHUMaJIbHast Oecriopsi-
JIOYHOCTb paclpeAeeHus 4yacTul?

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

Kak BiMsieT Ha SHTPOIHUIO CUCTEMBI 00pa30BaHKEe ra3000pa3HbIX MPOIYKTOB?

Kaxumu o1HOBpeMEHHO JIEHCTBYIOMMMHU (DaKTOpPaMHU OIIpeIeTseTCs] HallPaBIEHHOCTb
XUMHYECKOTO Tporecca?

Uro HazbiBatoT 3Heprueit ['m66ca? Kakum o6pa3om n3menenue 3toit BenuuuHsl (AG)
yKa3bIBaeT Ha TEPMOJIMHAMUYECKYIO BO3MOXHOCTb HJIM HEBO3MOXHOCTh CAMOIIPOU3BOJILHOTO
nporekanus npouecca? Kakoe 3Hauenne AG onpeensieT paBHOBECHOE COCTOSIHUE CUCTEMBI?
ITpu kakom cootHomennu AH u TAS: a) cucrema HaXOAUTCS B pAaBHOBECHH, 0) XUMUYECKUI

MPOIIECC HAMPABIIEH B CTOPOHY IK30TEPMUUYECKON UIIH HIOTEPMHUUECKON peakinu?



9.

10.

DOHTaNBIUUHBIM WU SHTPONUNHBIM (PaKTOPOM OMpPEENSIeTCs HAalpaBIeHNEe XUMHUYECKIX
peaKkuuii MpH OYE€Hb HU3KUX TEMIlepaTrypax?
Bo3MOxHO 11 caMOTIpOU3BOJIBHOE IPOTEKAHKUE MPSIMON PEeaKIMU, €CJIU TP MOJT0KUTEIIEHOM

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

Tema: «CKOpOCTL XUMHUYECCKHUX peakunifl. XuMHYECKOe PABHOBECHUE)

10.

Peakmus uaet nmo ypaBaennto 4NHs +502=4N0O+6H,0. Kak u3aMeHHUTCS CKOPOCTh peaKIlnu,
€CJIM YBEJIMYUTh JaBJeHUE B 2 paza?

Peakuus mexay BemectBaMu A U B Beipakaercs ypaBHennem 2A+B=2C. HauanbHas
KOHIIeHTpanus Bemecta A pasHa 0,3 Moib/1, a BemectBa B — 0,5 monw/n. Koncranra ckopo-

Zvunl. PaccunTaiiTe HaYAIBHYIO CKOPOCTH IPSAMOM PEaKIUK U

cTH peaknuy paBHa 0,8 12/MoIb
CKOpOCTH TI0 UCTEYCHUN HEKOTOPOT'O BPEMEHH, KOTJa KOHIIEHTPAIKs BelecTBa A
ymenbInaercs Ha 0,1 MoJb.

Paznoxenne N2O Ha MOBEPXHOCTH 30JI0Ta MPH BEICOKUX TEMIIEPATypax MPOTEKAET MO
ypasaenuio: 2N20=2N2+0, KoHcTaHTa CKOPOCTH JaHHOH peakiyy paBHa 5-107 n/MonmsMun
npu 1173 K. Hauanpnas konunentpamnus N20O 3,2 mons/n. Onpenenure CKOpOCTh peakiuu Npu
3aJJaHHOM TemIepaTrype B HauaJIbHbI MOMEHT U B TOT MOMEHT, Korjaa pasznoxutcs 25 % N20.
Peaknus mnet no ypasaenuto 2NO+02=2N0O. HauanpHble KOHIICHTPALUU pearupyonmx
BeriecTB ObuTH (MOB/T): C(NO)=0,8; C(0O2) =0,6. Kak u3MEHHUTCS CKOPOCTh PEAKIINH, SCITH
KOHIIEHTPALMIO KUcIopoJa yBeauuuTh 10 0,9 MoJb/11, a KOHLIEHTpaLHIo OKcHa a3oTa 1o 1,2
MOJIB/11?

PaccuuTaiiTe KOHCTaHTY CKOPOCTH pEaKIMK IEPBOro MOPsAKA, YUUTHIBAs, YTO 32 25 MUH
peakius mpoxoaut Ha 25 %, T. €. mpopearnpoBajia YeTBepTasi 4acTh BEIIECTB.

KoHCTaHTa CKOPOCTH PeakIuy MepBoro mopsaka papHa 2,5-10° ¢ 1. Kaxoe xommdecTso
ocTaHeTcst HerpopearnpoBaBmuM yepe3 10 u mocne Havana peakuun? HaganbHast KOHIIGHTpa-
s paBHa 1 MOJb/II.

CKoJIbKO BpeMEHHM HE0OX0IUMO IS TpoxokaeHus Ha 60 % peakiuu BTOPOro Mopsijika, eciu
npu ToH ke Temmeparype 3a 20 MuH peaxius nporekaeT Ha 30%7? HavanpHble KOHIIEHTpAIMN
MCXOJIHBIX BEIIECTB OJIMHAKOBBI M PABHBI 2 MOJIB/JI.

ITpu 393 K peakius 3akanurBaercs 3a 18 muH. Uepe3 CKOJIbKO BpEMEHU 3Ta peaKius
3akonuuTcs rpu 453 K, ecnu TemrepatypHbiii K03 (GUIIMEHT CKOPOCTH PEaKIMU paBeH 37
Onpexnenute TeMiepaTypHblii KO3((UIIMEHT CKOPOCTH PEAKIINH, €CIIU MPU MMOHMKEHUN
TEMIEPATypbl, Ha 45° peakuus 3aMeuInIach B 25 pas.

KoHcTaHThI CKOpOCTH peakiuu nepBoro nopsaka npu 288 n 325 K cooTBETCTBEHHO paBHbI
2:10"% u 0,38 c1. KaxossI TeMmepaTypHbIii K0d3()(GHIMEHT CKOPOCTH 3TOH PeaKIIH U KOHCTAHTA

CKOPOCTH 3TO peakuuu npu temneparype 303 K?

Tema: «PactBopbl. Teopus 3J1eKTPOJIMTHYECKON TUCCONMALTMIDY



10.

Kakwue BemiecTBa Ha3pIBAIOT 3JEKTPOIUTaAMU? UeM OTINYAIOTCS X BOJIHBIE PACTBOPHI OT
pacTBOPOB HERJIEKTPOJIUTOB?

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

Kakue BennunHbI SBISAIOTCA KOJTHMUECTBEHHOM XapaKTepUCTUKOI Mpoliecca AIeKTPOIIn-
Thueckon nucconuanuu? Jlaiite ux onpenenenus. Kakyro U3 HUX U IOYEMY HA3bIBAIOT
MMOCTOSIHHOM BEJIMYMHOMN?

Ha xakue rpynibl YCIOBHO JETST SJEKTPOIUTHI 110 BEIMYUHE CTENICHU UX JUCCOIIUAIUN?
[IpuBenuTe npuMeEpsI IPEACTABUTENIEH ITUX TPYIIL.

BeimameT a1 0caok npu ciuBaHuK HackimeHHbIX pacTBopoB: SrClx u CaSOs; CaCly u SrS0O4?
B kakoii mocneaoBaTebHOCTH JOJDKHBI BBINAIaTh OCAAKHU, €CIIU K pacTBOpaM, COAEpKaIIUM
nonsl: 1) Ca®*, Ba?*, Sr>* u 2) CI', I', Br’, mocTeneHHo IpHOaBIATh: K TIEPBOMY PAcTBOP
Na2SOg4, a ko BTopomy pactBop AgNO3?

Kakas u3 aByx coneii 6omibie pactBopuMa 1 Bo cKoJIbKO pa3: CaSO4 niu BaSOs, BaCO3 nnm
SrCOs, Pblz unu PbCl,?

Kakwue u3 coneli He MOABEPrarOTCs THAPOIU3Y, U €CIIU TOJBEPratoTCs, TO 0 KaKOMY TUITY:
K2S0a4, NazSe, BaS, RbNOs3, ZnCh, K>S0O3, KC103, HCOOK, NaC104, KBrO?

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

JlaiiTe CpaBHUTEIBHYIO XapaKTEPUCTHKY CYIb(})ATOB, CYyIb(PUTOB U CYJIbPUIOB MIETOUHBIX

METAJIJIOB 110 UX CIOCOOHOCTHU K TMIPOJIU3Y.

Tema: «OKHCIUTEILHO-BOCCTAHOBHUTEIbHbIE PC€AKIHUH A JJIEKTPOXUMHIECCKHUE ITPOLHECCHD)

[TokaxuTe yCIOBHOCTh TEPMUHOB KIIPUHUMAET» U «OTAAET» 3JEKTPOHBI ITPU ONPEICITCHUN
GyHKIUH OKMCcauTeNd U BoccTaHoBuTeNd. [loueMy Takast yClIOBHOCTh BO3MOXHA?

UTo Ha3BIBAIOT CONMPSIKEHHON OKHUCINUTEIBHO-BOCCTAHOBUTEIBHON AP0l M CKOJIBKO MX
JOJDKHO YYaCTBOBATh B OKHCIUTEIbHO-BOCCTAHOBUTEIIBHON peakiuu? YeMy COOTBETCTBYET
Kakgas U3 HuX?

Urto Ha3bIBAIOT OKUCIUTENBHO-BOCCTAHOBUTENBHBIME Koddduiinentamu? Kakue MeTo bl
CYIIECTBYIOT JiJIs X onpeaeneHus? [lokakuTe CylnHOCTh KaKI0T0 U OOBSICHUTE, B KAKUX
CIIy4YasiX U MOYEMY OJMH U3 HUX MPEANOUYTUTEIBHEE IPYTOTO.

MeHS0TCS MM OCTAKOTCS TOCTOSIHHBIMU 3apsAJl U aTOMHBIM COCTaB MOHOB, YYaCTBYIOIINX B
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX peakuusix? Bo3MOXHO U mpeBpalleHrne TpocToro HoHa B
OKCOaHHMOH MJIM 00paTHBIi mporecc?

Ecnm xucnora, B3siTast B M30BITKE, y4aCTBYET B PEAKIIMH KaK OKUCITUTENb UM BOCCTAHOBHUTEIb,
TO COBHIAAACT JIK /TSI Hee K0P DUIIMESHT B MOJIEKYJSIPHOM YPaBHEHUHU PEAKIIUU C
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIM? Pa3zbepure 3TH ciiydan Ha prUMepax B3auMOJICHCTBUS:

Me/u ¢ pa30aBIeHHON a30THOW KUCIIOTOM, COJITHON KUCIIOTHI C JMXPOMATOM KaJusl.



10.

11.
12.

13.

14.

15.

16.

17.

OO0bscHUTE MPUYUHY PE3KOT0 Pa3INyus OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX CBONCTB ABYX
MetaiuioB 1 rpynmsl [IC, Haxoasuumxcs B 5-M nepuoe.

[TokaxwuTte BAUsIHUE CPe/Ibl HA IPOTEKAaHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINIl Ha
MpUMepe U3MEHEHHS OKUCIUTEIIbHON €eMKOCTH MIepMaHTaHaT - MOHa.

Kakumu kucinotamu MOXKHO MOJIb30BATHCSA JJI CO3aHUSI CPEIbl PU IPOBEACHUH Red-Ox
peaknuii? [ToueMy ¢ 3TOH 11€I6I0 TPUMEHSIOT OOBIYHO Pa30aBICHHYIO CEPHYIO KUCIOTY?
CriocoOCTBYeT M KUCIIasi CpeJia: a) OKUCICHUIO KaTHOHOB JI0 OKCOAHUOHOB; 0) OKHC-
JUTEILHOMY JIEUCTBUIO OKCOAHUOHOB?

Kakue okucanTenbHO-BOCCTAHOBUTEIbHBIE CUCTEMbI Ha3bIBAIOT IT'€TEPO- U TOMOT€HHBIMU? UTO
SIBJIIETCS IPUYMHOM BOZHUKHOBEHHUS CKayKa MOTEHIMala B CUCTeMax nepBoro tumna? Y naercs
JIM 9KCIIEPUMEHTAIIBHO OMPEEIIUTh €ro a0COMOTHOE 3HAY€HUE, OTHOCUTEIIbHOE 3HAaYeHUE?
Anexmponu3s. Koppozusa memannoe.

W3 kakuX MpoIeccoB ciaraeTcs 001as peakiust SJIeKTPOXUMHUECKOTO Pa3ioKeHUs BellecTBa?
Uem oTiIMYaeTCs IEKTPOJIN3 BOJHBIX PACTBOPOB AJIEKTPOJIUTOB OT 3JIEKTPOIN3A UX
pacruiaBoB? Kakue HOHBI 1 MOJICKYJIbI, HAXOSIINECS B BOAHBIX PACTBOpPAX COJIEH MOTYT BOC-
CTaHABJIMBATHCS HA KATOJE U OKUCIATHCS Ha aHoie? HanummmTe ypaBHEHUS COOTBETCTBYIOITUX
peaKiuii.

[Ipu kaKuX yCIOBHUSAX U U3 KaKUX COJICH, BO3MOXKHO, MTOJIYYUTh C TIOMOIIBIO AJIEKTPOIIH3a
OJIHOBPEMEHHO 1€J104b U KUCIOTY?

Haiite popmynupoBky 3akoHOB Dapajes u MX MaTeMaTHYECKUE BhIpakeHHs. UTo Ha3bIBatOT
gucnom Dapanes F? Uemy paBHa 3Ta BenTH4MHA B KyJIOHaX U aMmIiep-yacax?

[Tpu snextponmse pactBopoB AgNO3, CuSQOy4, BiClz, Haxoasmmxcst B ocie10BaTeIbHO
COEIMHEHHBIX AIEKTPONIU3epax, BEIICTIIOCH 5,41 cepeOpa. HalianTe Maccy BhIIETMBIIUXCS
MIPU ATOM MEJIA U BUCMYTA.

OauHAaKOBO JIM OTHOIIEHHUE K KOPPO3UH TEXHUYECKOTO U XUMHUYECKH YUCTOro Metamuia? Yem
BBI3BIBAETCSI KOPPO3Us OOBIYHOM cTann?

Kakwue cymiecTBytoT ciocoObl 3alIUThl METAJIIIOB OT KOoppo3uu? KpaTko u3noxure CynHocTh

KaXXJ0ro n3 HUX.

Tema: «KoMmjiekcHbIE COCAMHCHMU

Kakue coenMHEeHNs: MOKHO OTHECTH K KOMIUIEKCHBIM?

[Tonw3ysick MoNOXKEHUAMH KOOPAMHALIMOHHON Teopun BepHepa naite onpenenenus
CIICAYIOIIMM TOHATHAM: a) KOMILIEKCO0Opa3oBarteb, 0) TUraHabl, B) KOOPAWHAIIMOHHOE YHCIIO
KOMILIEKCO0Opa3oBates, I') BHyTPEHHSS U BHEIIHSS cpepa KoMILIeKca.

Kak onpenensirorcs 3apsa,1 KOMIIIEKCHOTO HOHA U CTETIEHb OKUCIIEHUS
KOMILIEKcooOpazoBares?

Kakas cBsi3b MEXy CTPOCHHEM aTOMOB 3JIEMEHTOB M UX CIIOCOOHOCTBIO K

KoMIuIekcooOpazoBanuto? [IpuBenuTe mpuMepbl THIMYHBIX KOMITJIEKCOOOpa3oBaTeie.



5. IlpuBenute npuMepbl TUMTMYHBIX JTUTaHA0B. Kakue nuranabl Ha3pIBalOTCS MOHOJEHTATHBIMU U
KaKue MOJIUIEHTaTHBIMU?

6. Kakoe BiusHME JOHKHO OKa3bIBaTh Ha 3HAYEHUE KOOPIMHAIIMOHHOTO YHCia YBEIHUCHUE
paanyca u 3apsja: a) KOMIUIeKcooOpaszoBatens, 0) muranaos? KakuM COOTHOIICHHEM JIBYX
CHWJI, AEUCTBYIOLIMX MEXy IEHTPAJIbHBIM aTOMOM U JIMTAaHJaMH U MEKIy CAMUMH JIUTaHaMH,
OIpeAeNsieTcss KOOPAUHALUOHHOE YHCIIO?

7. llpuBenute mpuMepbl KOMILJICKCHBIX COCTUHEHUN:

1) ¢ KOMIUIEKCHBIM aHHOHOM,

2) C KOMIUIEKCHBIM KaTHOHOM,

3) SBIAIOUIMXCS HEAJICKTPOIUTAMH.

JlaiiTe UM Ha3BaHHE.

8. [aiire onpeneneHue U MPUBEANTE MPUMEPHI OCHOBHBIX TUTIOB KOMIUIEKCHBIX COSANHEHUH.

9. VkaxwuTte OCHOBHBIE BUJIbI H30MEPUHU KOMILIEKCHBIX coeuHeHui. [IpuBeante npumepsi.

10. Kak ¢ mo3umuii MeTo/1a BaJICHTHBIX CBSI3€i 0OBACHUTH 00pa30BaHUE CBA3CH MEXKITY
KOMILIEKCooOpa3zoBareneM 1 aurangamu? Kakue opOuTanu eHTpaJbHOTO aToMa MOTYT
OJTHOBPEMEHHO y4acTBOBATh B 00pa3zoBaHuu cBsizeii? UeM 3To onpenensercs?

11. CocraBbTe KOOpAnHaLIKOHHBIE Popmysl cienyromux coenunennit: 2NH4Cl-PtCls, KoC204

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

Ilpumepnutit Komniexkm 3a0anuii 011 KOHMPOJILHBLIX PAdOm no oucyuniune «(Xumusn»

Tema: «OcHOBHBIE NOHATHS M 3aKOHBI XUMHUH. OCHOBHbIE KJIACChHI HEOPraHUIECCKUX

COoeTMHEHU I
Bapuant Nel
1. OmnpenenuTe SKBUBATICHTHI 3JIEMEHTOB B MX okcuaax: Rb.0, MgO, Cr203, SOs.
2. It HekoTOporo Metasia coeaunsiercs ¢ 8,89r 6poma u ¢ 1,78r ceprl. Haiinure skBUBajIeHTHBIE

Macchel Opoma 1 Me, 3Has1, 4TO HKBUBaJICHTHAst Macca cepbl 16,0r/mMoIb.

3. Hanmmmre ypaBHeHUS peakiuii, COOTBETCTBYIOIIUX CIEAYIOIIEH CXEMeE:
SiO+C Ca HCI 02 Ca3(PO4)2
Ca3(P0O4).1200°C A t°C B C D E
4. Hammmmre rpaduueckue hopmyisl coeaunaeHuit n naiire ux vazBanus: H2O2, SnO2, H3P Oy,

H25203, (CuOH).CO3, NaH2ASOs.

5. Kakoif 06beM KucI0posa cieayer 106asuth k 1m® Bosayxa (21% Oy), 4ToObI cofiepKaHue B
HEM KHCJIO0POJa MOBBICHIIOCH 10 25%.

6. Omnpenenute GopMyTy OHOTO U3 KPUCTAIIOTHIPATOB CyIb(aTa HATPHs, €CIIM €ro Macca Mpu
MOJTHOM 00€3BOKMBAaHUM yMEHbIIMIIAch Ha 47%.

7. Hanmummre ¢opmyiisl coneit, COOTBETCTBYFOIIUX CIEAYIOMINM JBOMHBIM okcuaaMm: Pb,O3 u
Pb3Os. HazoBuTe ux.

Bapuant Ne2
1. Onpepaenure 3KBUBaICHTHBIC Macchl coequHennii: Fe203, KH2PO4, Cr(OH)3, H2SiOa.



2. Ornpenenure Maccy cepbl, 00pa3yroIICics IPU B3aUMOACHCTBUN CEPOBOOPOIA KOJTUIECTBOM
BemiecTBa 3kBuBasieHTa 0,01M0Mb ¢ 30BITKOM KOHIIEHTpHpoBaHHOH HNO3

3. Hanumure ypaBHeHUS peakiinii, COOTBETCTBYIOIINX CIEAYIOLIEH cxeme:

Fe2(SO4)z —P X1 —P FeClo —P Xo —P Fes0s 4—Xz —P Fez(S04)3
4. CocraBbTe popmymsl (AMIHUpUIEcKUe TpadUIeCcKre) BCeX BOZMOKHBIX COJIEH 00pa30BaHHBIX
TUAPOKCHUIOM MarHusl ¥ XpOMOBOM KUCIOTOM. JlaiiTe Ha3BaHUSI COJISM.

5. K 50mn cmecu B 2-X okcuaax yriaeposa go6asuin 100Ma kuciaopoaa v mogoxrim. B
pe3yabTaTe peakiuu oo 00beM ra3oB ymeHsimicst Ha 10%. Bece 00beMbl ra30B U3MEPSUTUCH NTPU
OJIMHAKOBBIX ycnoBusax. Onpenenure 00beMHBINA COCTAB UCXOHBIA CMECH.

6. [Tpu TepmudeckoM pasiioskenun okcuaa mapraniia (1V), B3sroro maccoii 0,435r, BbIIEITHICS
KHCJIOPOJT M 00pa3oBaiics Ipyroi okcua Mapranma maccoi 0,382r. KakoBa ¢opmysa aToro okcuaa’?

7. Urto Ha3bIBalOT 3KBUBaJIEHTOM BellecTBa? [Ipu kakoMm yCcii0BUM 3KBUBAJICHT UAEHTUYEH CaMOM
YacTHUIIE BelecTna’?

Tema: «Ctpoenue aTtoma. [lepruoanyeckuii 3aK0H ¥ NepUOIUYECKAS] CHCTEMAa XUMHU-
yeckux 3jemeHToB /I.U. MenaeneeBa»

BapuanT Nel
1. Uto Ha3BIBAIOT IPUHIIMIIOM HEOMPEACICHHOCTH U COOTHOIIIEHUEM HEONPEACIIEHHOCTH.
2. Hnst cxonbkux AO cymma n+1=8? EcTp 11 Takue opOouTain y 3J1€MEHTOB MEPUOTUIECKOMN

cucTeMbl? ATOMBI, KAKMX JIEMEHTOB UMEIOT HauOOJIbllIee 3HAaU€HUE CyMMBbI n+1?
3. Hanummure >nexktponso-rpapuueckue Gopmynsi: Cr, Cl+°, Te2, Th.

4. Hanummure snekrponHbie GopMyJbl erie HeoTKpbIThIX 31eMeHTOB Nel108, Nel13 u ykaxure,
KaKo€ MECTO OHM 3aiiMyT B IEpUOJANYECKOM cucTeMe.

5. CxopocTb JBUKEHMSI 3JIEKTPOHA 10 NIepBOM O0poBCKoi opouTe paBHa 2187 km/c. Eciu
MOTPEUTHOCTH B ONIPEICTIEHUN CKOPOCTH paBHa 1 km/c, TO KaKkoil OyAeT Mpu 3TOM MOTPEUTHOCTH B
ornpezaeneHuu KoopanHatel? CpaBHUTE €€ CO 3HAUEHHUEM PaJInyca OpOUTHI.

6. IHoscuure MNPpUYIUHY pa3JIndHrsd B BEIMUYNHAX NOHHBIX paaAnyCOB JJIS U303JICKTPOHHBIX NOHOB;
1,33(F); 1,36(0%): 0,98(Na*); 0,74(Mg?"); 0,57(AI**)

7. OO0BsicHUTE 0c000 HU3KYIO YCTOWYHBOCTH COSIMHEHUH P-2JIEMEHTOB 6-Tiepro/ia B BBICIIECH
C.0.

Bapuant Ne2
1. [IpuMeHnMO 11 MOHATHE TPACKTOPHUH IBUKEHHS K MUKpodacTuaM? YeM 3To onpenensercs u

KaKoe MMOHATHUE ero 3aMeHsaeT?

2. YKaXuTe 3HAYCHUE KBAHTOBBIX YUCEIT JUISI BHEITHHUX 3JICKTPOHOB B aTOMaX 3JIEMEHTOB C
opsiAKOBBIM HOMepoM 11, 14, 20, 23, 33.

3. Hanummire snekTporHO-rpadudeckue hopmyis:: Pd, Zrt2 S2,

4. Ha ocHOBaHMM y4eHHS O CTPOCHUHU aTOMa OOBACHUTE, IOYEMY SHEPIeTHUECKUH S- TOypOBEHb
BKJIIOYAET OJIHY OpOUTalIb, p-TIOAYPOBEHb - TpH, d-TI0AYPOBEHD - MATH U f- MOAYPOBEHB - CEMb.
VYKa)kuTe max 4uciIo 3JIEKTPOHOB Ha 3TUX MOAYPOBHSX.

5. UYeMy paBHa 1eOpOiiIeBCKas JUIMHA BOTHBI YIEKTPOHA, BIKYIIErocs CO CKOPOCThIo: a) 6-10°
M/c; 0) 2187 km/c



6. DHeprusi MOHU3AIUH TIPH TTIOCIIC0BATEIbHOM OTPBIBE JIEKTPOHA OT aTOMOB Mg coCTaBIIsIeT:
E1=733, Eo=1447 u E3=7718 x/Ix/Monb. Uem 00BsCHUTH pe3koe Bo3pacTanue Es?

7. Kakyo cTpyKTypy [0JKE€H UMETh BOCbMOM niepuoA? [IoBTOpSET 11 OH MOJIHOCTBIO CEbMOI
nepuoj?

Tema: «XnuMunueckas CBA3b»

BapuanT Nel
1. YeM 00BSACHUTH HEBO3MOXKHOCTH 00pazoBanus 100% HOHHOI CBSI3U U YeMy IPUMEPHO paBHA

J0JIs1 KOBAJICHTHOCTHU B Han0o0JIee HOHHBIX 61/IHaprIX COGIII/IHCHI/ISIX?

2. YCcTaHOBHTE MPOCTPAHCTBEHHYIO CTPYKTYPY CIEAYIONIMX MOJIEKYJI K HOHOB, OIIPEIICIIB
opOUTaNHM HEHTPATLHOT0 aToMa U uX THn rudpuamsanun: NFs, NOy', PHs, PO

3. Kak 10/KHBI MEHSATHCS 3HAYCHHE MOMEHTOB JTUTIoJeH MoJekyn B psay: a) CIF-BrF-IF; 6) NHs-
PH3-AsH3?

4. T[onspu3yeMocTh Kakoro u3 HoHoB Gomsmie: F nmm Br, S% umm Te?, ClI nimm I'? O6bscHnTe
MIPUYUHY.

5. T gost NaF=997°C, MgF.=1398°C, AlF3=1040°C, SiF4=-90°C, PFs=-94°C, SFs=-56°C.
OOBsICHUTH HA0JIOIaEMYI0 3aBUCUMOCTh. OOBCHUTH pe3koe pasnuune Trut. AlF3 u SiF4 cuuras, uro
HOJISIPHOCTD CBSI3U paBHOMEpHO yMeHbInaeTcs oT NaF k SFe.

6. YeMm 00BbSICHUTH 3HAUUTENBLHO OoJiee Bhicokue Tiul. 1 TK. BOJbI U INIABUKOBOM KUCIIOTHI 110
CpPaBHEHUIO C TEMH, KOTOPBIE IOJKHBI COOTBETCTBOBATh UX MOJISIPHBIM Maccam?

7. DNeKTpUYeCcKUii MOMEHT UM MoJIeKyJibl HoS paBen

0,31-102°Kn-m, a HzSe-0,08-02°Kn-m. OnpenenuTe, Kak OTHOCATCS JUTHHBI JUIONEH 00enx
MOJIEKYJL.
Bapuant Ne2
1. [ToueMy npu HaIMYUK OJJHOW CBSA3M MEXAY aTOMaMH OHA MOXET OBITh TOJIBKO O- CBsA3bt0? [Ipu

KAaKUX yCIIOBUSX 00pa3zyeTcs m- U 0-CBSI3U?

2. CkosbKo cBsi3elt y atoma cepbl B Mojiekyiie SO2Clo, y yraepona B monekysie COClp; kak 310
COTJIACYeTCsl C TUTIOM THOpUAN3AIUN?

3. Kaxkas Mmosnekyia MmoxkeT cymiectBoBath u mouemy? CIF3, FCls, Brls, IBrz.

4. Kak nzMensiercs nossipusyroiee J1eiicTBe HOHOB S-2JIEMEHTOB BTOpPOii rpymnmbl oT Mg k Ba u
[IOYEMY 3TO NMPUBOAUT K MOBBILICHUIO TEPMUYECKON YCTOMYMBOCTH UX KapOOHATOB B TOM K€
[I0CJIEI0BATEIbHOCTH?

5. Tx. HF=293K, HCI=188K, HBr=206K, HI=238K. O0bsicHHiTE MPUUNHBI H3MECHEHHUS STOI
BEJMYMHEIL

6. Kakoe coemunenue 6oinee Tepmuuecku ycronuno? PhCO3 i CaCOs; PbCls unu PbBrs.

7. PaccunTaiite 3¢ pexruBnsblii paguyc nona Na B kpucramie NaF, ecian KOHCTaHTa PeleTKH ero
pasna 2,31-10"° M, panuyc nona F~ pasen 1,33-10720 m.

Tema: «CkopocTh XMMHYECKMX peaknuii. XMMHYeCKOe paBHOBecHe. JHEPreTHKa U
HANPABJIECHHOCTh XUMHYECKHX IIPOLIECCOB)

Bapuant Nel
1 JluxpoMar aMMOHHUS IIPU HarpEBaHUU PA3jIaraercs 1o PeaKkuu:



2. (NH4)2Cr207(t)=N21(r) + 4H20(1) +Cr203(T)AH® X p = -503 x/Ix
CKOIBKO HEPTHUH BBICTWIOCH TIPU PA3JI0KEHUH HEKOTOPOM MOPLUU AUXPOMATa AMMO-
HUSsI, €CIIK Macca TBEPAOro octarka Ha 10r MEeHbIIIEe MacChl HICXOIHOTO BEIIECTBA.
3. OHrtanbnus oopazoBanus H2O2(T) u3 mpocThix BemecTB paBHa - 136,1 kJ[/M0I1b, SHTANBIUS

JMCCOITMAITMY Ta3000pa3HbIX BOJIOPOJIa U KUCIOPOAa COOTBETCTBEHHO paBHBI 432, 490 k/[»K/MOIb.
Brrunciure snepruto csizu O-H B mepokcue Boopoia, NpruHIB s3Hepruto csizu O-O paBHOIT -
138,07 xJI>x/MOIb.

4. Omnpenenure AH®298 1 AU cuctemsr: 4NH3(T) + 302(1) = 2N2(T) + 6H20(k)

5. [Tpu Temneparype 100°C ckopocTh OAHOM peakiuu B 2 pa3a 00JIbIIIe CKOPOCTH BTOPOM.
TemnepatypHbIii KO3GGUIIMEHT CKOPOCTH TIEPBOM PEaKIMK paBeH - 2, BTopoil - 4. [Ipu kakoi
TEeMIIepaType CKOPOCTH 00EHX peakKifil BBIpaBHUBAIOTCS?

6. Kak u3MeHHTCS MaBJIeHHE B CHCTEME TMIepBOHaYaibHO coaeprkamieit HBr u Oz, eciim kK MOMEHTY
HactymiaeHus papHoBecusi: 4HBr(r) + O2(r) = 2H20(r) + 2Brz(r)  npopearuposaino 10% ncxoaHoro
KOJIMYECTBA KUCIOPO/a, a paBHOBecHbBIe KoHIeHTpawu [HBr]=0,6 momns/i; [02]=0,36 Mob/n?

7. Bo ckoabko pa3 cJieAyeT yBCJINYNUTh KOHIOCHTPALIUIO BCIIECTBA B2 B cucreme:

2A2( 1) + Ba(r) =2A2B(1)
UToOBI MpU yMEHBIIIEHUU KOHIICHTPAIMK BemecTBa Az B 4 pa3a CKOPOCTh IIPSIMON peak-
[IMU HE U3MEHUIACh?

8. s nexkotopoii peakiun AG°>0. Kakue 3 npruBeIeHHBIX YTBEPKACHUI PaBUIIbHbIL:
a) K >1; 6) k<l; B) B paBHOBECHOI1 cMecu Ipe0dIagatoT NPOAYKThI peakluy; I') B
PaBHOBECHOM cMecH Mpeo0IaiatoT UCXOHbIE BemecTBa?
BapuanT Ne2
1. [Tpu BoccranoBnenuu 80r okcua xkenesza(3) amoMuaueM Beiaenutces 426,3 k[ remna. [Ipu

Cropanuu 5,4 T METAIINYECKOro anoMuHuS Beiaenutcs 167,3 k/Ix terna. Ha ocHoBaHMM 3THX
JAHHBIX, UCIIONIb3Ys 3aKoH ['ecca, BRIYUCINUTE dHEpreTuuecKuit a¢ ekt mpu odpazoBanuu 1 Mob
okcupa xxenesa(3).

2. AH®o5p MgO(x) n CO2(r) coorBeTcTBeHHO paBHa- 601,8 u -393,5 xJI/monb. Temnora
paznoxenust MgCoz na MgO u CO, IH=100,7 xJ[>x/mMonb. Mcions3ys 3Tu AaHHbBIE, HAWIUTE TETUIOTY
obpazoBanust MgCO3 U3 37IEMEHTOB.

4. Boruncnute TemMnepaTypHbId KO3 (GUIUEHT CKOPOCTH PEAKIIMU, €CJIM KOHCTaHTa CKOPOCTHU €€
npu 100°C cocrasmuser 6-:107, a mpu 150°C -7,2:1072,

5. Jlyist Toro uToOBI yBeMMUUTE B 216 1 256 pas ckopocTh peaknuu cuHTe3a NH3, Bo CKOIBKO pa3
HaJ0 IOBBICUTH B TIEPBOM Cllydae KoHIleHTpaiurto Hz, a Bo BTopom naBienue? Kak namMeHuTcs
CKOPOCTh peaklluy pu yBenudeHun nasieHus 810 paz?

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

Haxonutcs B paBHOBecHH. YKa3aTh: a) Kak U3MeHUTCS cojaepkanue CO B cucreme mpu
TIOBBINICHUH t ¥ TPU HEM3MEHHOM JaBieHuu? C yBeIMUYEHHEM IaBJICHUS TP HEHM3MEHHOM
temneparype? 6) I3MeHUTCs U K p MU MOBBIIIEHUH O0ILEro JaBieHus u HeusMeHHoi t? [1pu
yBenuueHuu t? [lpu BBeneHnM B cucteMy katanuzaropa? OTBeT 000CHOBATh.

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

YCTaHOBUTH TP CIEAYIONUX KOHIEeHTpauusax: (A) = 6mons/in, (B) = 2mons/n, (C) =
4monv/n, (1) = 3monw/n. B paBHOBecHyr0 cuctemy moOaBwim 4 Mousb/n BemiecTBa B. Boi-
YHCIIUTh HOBBIE PABHOBECHBIC KOHIIEHTPAIIUHU BEIIIECTB.

Tema: «PactBopbl. Teopus 3IeKTPOIUTHYECKON TUCCOLMALMIDY



BapuanT Nel
1. PactBop conepxur 0,1monb CaClz u 0,1mo1b AICI3 B 211 pactBopa. KakoBa MomnsipHast

koHieHTpanus nona Cl” B pactBope?

2. pH 1:10° H pactBopa c1aboro oJHOKHCIOTHOTO OCHOBaHMS paBeH 9. BelunciiuTe KOHCTAHTY
JMCCOLUALIUN OCHOBAHUSL.

3. YKka3arb, He IPOU3BOS BBIYUCICHUN, B KAKOM U3 PACTBOPOB [IBYX COJIEH PaBHOU KOH-
nenTpanuu pH 6ombire wim Merbine. OTBeT 000CHYHTE UCXOIS U3 3aKOHOMEPHOCTH U3MECHECHHUS
KHCJIOTHO-OCHOBHBIX CBOMCTB 3J1eKTpotuToB: KoSe u KoTe; NasPO4 u NaoHPO4.

4. Haiinure crenens ruaponusa coneit v 3HaueHue pH 1715 uX pacTBOpOB KOHIIEHTPALIUU

0.1moxb/m: NH4Br, KCIO, HCOONa.
5. [TPAg2Cr207 , npu 25°C paBHo 2:107 . Beimazaer i ocanok Ag2Cr07 npy cMeIuBaHIN
paBnbix 006eMoB 0,051 pactBopoB AGNO3 u K2Cr207? Crenenp AuCCONMAIE STHX IEKTPOIUTOB
paBHa 90%.

6. Brraucuts a u (H+) B 0,3M pactope ykcycroii kucnotsl (K=1,8-107). Kakue 3Hauenus
MPUMYT 3THU BETTUYMHBI 1T0cie qo0aBienus K 11 pactBopa kuciotsl 0,2Momne CH3COONa?
Koaddurment akrusaoctu nonos f{CH3COO") =0,7.

7. Cpasuutb pactBopumocts POCl2 u Pblz, Be(OH)2 1 Ca(OH)2. OtBeT 000CHY#HTE HCXOS U3
MOJISIPU3AIMOHHBIX MTPEACTABICHUN.

BapuanT Ne2
1. PactBop comepxur 0,1moib - sxkBuBaiieHToB (NH4)3PO4 B 200Mit pacTBopa. KakoBa MossipHast

KoHIEeHTparus noHoB NH4" B pactBope?
2. Berancnute pH 0,0011 pacTBopa cepHON KHCIIOTBI.

3. VYka3arb, He IPOU3BOAS BBIYHUCICHUN, B KAKOM U3 PACTBOPOB JIBYX COJIEH paBHOW KOH-
ueHtparuu pH 6osbiie win Menblie. OTBET 000CHYHTE NCXO0/1 U3 3aKOHOMEPHOCTH U3MEHEHUS
KHCJIOTHO-OCHOBHBIX CBOMCTB 31ekTposuToB: NaHCO3 u NaxClO3; NaClos u NaClO.

4. Kakue BenTnYnHBI SBISIIOTCSA KOJTUYECTBEHHON XapaKTEpUCTUKON Mpoliecca 3JIEKTPOIH-
THYecKOU aucconumanuu? Jlaiite ux onpenenenue. Kakyro U3 HUX U MOYEMY Ha3bIBAIOT MOCTOSIHHOMN
BEJIMUUHOI?

S. Haiinute crenens ruaponnza NalOs u NalO B pactBopax konueHtparmu 0,1 mons/a. U3
MIOJTyYCHHBIX TaHHBIX C/I€TalTe BHIBOJ O CPABHUTEIBHOM CHUJIE KUCIIOT, 00pa30BaBIINX ATHU COJIH.
Kn(HIO3)=1.6-10" ; Kn(HIO)=2.3-10"%,

6. Brmanaer 11 BaSO4 npu noGaBieHun pacTBopa cepHON KUCIOTH 00beMoM 100MI1 pu
koHneHTpanuu 0,2Momb/71. K pactBopy BaClz Toro xe oObemMa, ecimi MoJIsipHasi KOHIIEHTPAIUs
SKBUBAJIEHTA 3TOT0 pacTBopa paBHa 0,2moib/11.?7 Byner nu 1o6aBieHHOE KOJTUYECTBO CEPHON KUCIOTHI
HKBUBAJIEHTHBIM HJIM U30BITOUHBIM?

7. Cxonbko Monb NH4Cl cienyer no6asuts x 11 0,1M pactsopa NHsOH(K=1,8-107°) my1st Toro,
uT00bI KOHIIeHTpanust HonoB OH™ crana uncnenHo pasHa Kn? Vemnosuo npumem fNH4")=1,

Tema: «OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PC€AKIHUH U JJIEKTPOXUMHIECCKHE MTPOLECCHD>

Bapuant Nel

3aKOHYHUTH COCTABJICHHE YPABHEHH S PeaKIMH U MoA00paTh K03GGUuuMeHTHI NPOCTeH M



criocoooM: SO2+H3ASOs+H20—H3ASO3+...

1. Hanuimmre ypaBHEHHs peakuii ¥ mogo6paTh KodQPUIMEHTH SIEKTPOHHO-HOHHBIM METOIOM:
MnSO4+(NH4)2S,08+H20—HMnO4+...; H202+CaOCl—

2. CocTaBHTh B MOJEKYISIpHOH (popme ypaBHenue peakimn: [Fe(CN)s]® +H202—[Fe(CN)6]*+0;

3. Yemy paBHaA MOJISIpHAsI Macca SKBHBAJICHTA TIEPMaHTaHATa KaJIHsl KaK OKUCIIUTEIS, €CITU 3TO
BEIIIECTBO B MPOIIECCE PEaKIIMU BOCCTaHABIMBACTCS: a) 10 cyibdara maprauia (1) 0) 1o nuokcuaa
Maprasiia B) 1o manranara kaiaus KoMnOg?

4. Byner nu paboTaTh ragpBaHUYECKHUI 3JIEMEHT, COCTOSIIEN U3 BOJOPOIHBIX 3JIEKTPOJIOB,
norpyxenusix B 1 u 0,11 pactBopst KOH npu 25°C, ecnu kaxkymasi CTeneHb AUCCOLUAIMHI PACTBOPOB
KOH cootserctBenno paBubl 77 u 91%7?

5. 'anpBaHMUYECKU 2IIEMEHT

(-)2Cr/2Cr3+ | H2SO4 | (Pb) 3H2/6H" (+)
00pa3oBaBIICHCS MPU KOPPO3UU XpOMa, OMASHHOTO CO CBHHIIOM, JIa€T TOK CHUJION OA.
Kaxkas macca xpoma OKHUCIUTCSL U CKOJIBKO JINTPOB BOJOPOAA BBIACIUTCS 32 5S5¢ pabOThI 3TOTO
aJIeMeHTa?
Bapuant Ne2
1. 3aKOHUYUTH COCTABJIICHUE YPABHEHUS PEAKIIUU | 1TO100paTh KOIPPHUITMSHTHI TIPOCTCHITUM

crniocooom: HoSO4+KI+KCIO3—KCl+...

2. Hamummure ypaBHEHUS peakiuii U moao0paTh KOAPPUITUEHTHI JJIEKTPOHHO-HOHHBIM METOJIOM:
H2S04+H2S+KMnO4—S+...; HNOs+FeS,—

3. CoctaBuTth B MoJieKyJIsIpHOI popme ypaBHeHue peakunu: N2Ha+1— N+

4. Kakyro Maccy amroMuHUS MOXHO OKUCIUTE ¢ Tomotrsio 0,11 0,258 K2Cr,O7 o peakiiun
Al+K2Cr207+H2S04—Al2(S04)3+Cr2(S04)3+K2S04+H20.

5. 3JIC ransBanndeckoi menu (-)Ag/AgNOs 0,0055  /0=98% | | Ag/x
H/0=85%/AgNO3(+)=0,085B. Onpenennure KOHIEHTPALMIO TEKTPOIUTA IPU HOJIOKHUTEITHHOM
3JIEKTPO/IE, €ClU KO3 (UIIMEHTHl aKTUBHOCTH HOHA cepeOpa B pacTBopax AGNO3 npu oTpunareabHOM
Y TIOJIOKUTEIHHOM 3JieKTpoie paBHbl 0,945 u 0,750.

6. [Tpu paboTe ragbBaHUYECKOTO JIEMEHTA

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

00pa3oBaBIIETOCS TPU KOPPO3UU ATFOMHHHS, KOTOPBIM HAXOAUTCS B KOHTAKTE C XPOMOM,
3a 1muH 20c ero paboTsl HA XpOMOBOM Katozie BocctaHoBHIIOCh 0,03411 Kucinoposa.

Omnpenenurte, HACKOJIIBKO YMEHBIIWIACH NPH ITOM Macca aJTIOMHHUEBOTO JIEKTPOAA U
4YEeMY paBHa CuJia TOKa, IMPOTCKUICTO 110 BHEIITHEH U I'aJIbBAHNYECKOI'O JJIEMEHTA.

Tema: «KomMmjiekcHbIe COCINMHCHU SN

Bapuant Nel
1. Hassarte kommiekcubie coenunenus: Ba[Cu(C204)2], [Co(NHz3)2(en)(Cl2)]ClI, [PtCl2][AuCls].

2. Hanwucare ¢popmyinsl: a) rerpaitononnaar(ll) unausa™); 6) xmopua 6pomateTpaaMMu-
HakBaxpoMma(lll); B) TppaMMHUHXJIOPOTUHUTPOKOOATIBT.

3. Moskno 1u ocaauth uoHbl Ni’+ n3 pactBopa K2[Ni(CN)4] o6bemom 11 u C=0,1 Mons/muTp,
comepsxantero 0,2 Mons KCN(a=80%), ecn no6aButh 10*Moms cynsduaa ammonns? Ilpu kakoit MT
KOHIIEHTPALMH CyIb()HIa aMMOHHMS HauHeT BhIMaaath ocanok? (ITP(NiS)=2-10%).



4. Ompenenute THI TUOPHIM3AIMU B CICAYIONIMX KOMIUIEKCaX, a TaK e H300pa3uTe uX
reomeTpuieckyto popmyiy: [AuClg] ; [PtCls]” .Uemy paBHBI HX MarHUTHBIE MOMEHTBI?

S. Jist ocaxieHus XJIOPUI-UOHOB, COCTABIIIONIMX BHEIIHIOK Cepy KOMIUIEKCHOTO COSTUHEHHUS,
u3 100mn 0,02m pactBopa coequnenust CrClz-5H20 nmorpeboBanocs 20mit

0,2Mm pactBopa AgNQO3. ITo pe3yabTaTaM 3TOr0 OIBITA COCTaBHTE KOOPAUHAIMOHHYIO (hOPMYITY
COCJIMHEHHS U HA30BUTE €TO.

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

2. Hamucate Qopmynsl: a) ammunnentanuanodeppar(Il) Harpus; 0) auruapoxcorerpa-
xsopormatunar (IV) ammonus.

3. K 0,2m NiSOs no6asumu paBHeiii o6seM 2M NHs, Beramciuts [Ni]?+, ecinu cuuTaTh 4TO B
pacTBope obpasyercs komrekcHbli noH [Ni(NH3)s]?+.

4. B xommiekcax [Co(NO2)e]* u [Ni(CNS)g]* muranasl 06manaoT cuibHbM noiaeM. CocTaBbTe
SHEPreTHUEcKyIo cxeMy oOpa3oBaHus cBs3eil (Metoq BC) B 3TUX KOMIUIEKCaX U YKaKUTE MarHUTHbBIE
CBOMCTBA KOMILJIEKCOB.

5. Onpenenure KoopauHanuonHoe uncio (x): [Fe''Fx]*?; [Fe''Clx] *2,

Kpumepuu oyenku omeema cmyoenma npu 6blnojiHeHUU KOHMPOIAbHOU padomol

Onenka TpeboBaHus K 3HAHUAM
OTIIUYHO MPUBEACHBI TIOJHBIC TPABWIBHBIE PEIICHHs, OTBETHl TPAMOTHO
apryMEHTUPOBaHbI
XOPOIIIO JIOMYILIEHbl HE3HAYUTENIbHbIE MMOTPEIIHOCTH MPU OTBETAX Ha BOMPOCHI,
apryMeHTalus ObUIa He TIOJTHOU
YIOBIIETBOPUTE B OTBETaxX Ha HEKOTOPHIEC BOIIPOCHI JOMYIIEHHI IPpyObIe OMMUOKH, 4acTh
BHO BBIBOJIOB HE apTyYMEHTHPOBAHA WJIM apryMEHTUPOBaHA HEMPABHIILHO
HEYAOBJIETBOPUT orBetbl Ha 50 wu Oomee % BOMPOCOB OMIMOOYHBI, OOJBITMHCTBO
€JIbHO BBIBOJIOB HE apTYMEHTHUPOBAHBI WJIM apTyMEHTHPOBAHbI HEMPABHIILHO

Ilpumepnvie éapuanmvl mecmogvlx 3a0aHUll

Tema: «OcHOBHBIE MOHATHS M 3aKOHbI XUMHUH. JKBHBAJIEHT»
Bapuant Ne 1
1. ®axTOop PKBUBAJIEHTHOCTH COJIU

1) 1/ocHOBHOCTB

2) 1/9uCiio KaTHOHOB * BAJICHTHOCTh KATHOHOB

3) 1/KuCIOTHOCTH

4)1/duciio aToMOB 3JIEMEHTa * BaJICHTHOCTh 3JICMEHTA

2. d)aKTop 9KBHUBAJICHTHOCTH OCHOBAHUA

1) 1/ocHOBHOCTH

2) 1/aucio KaTHOHOB * BAJICHTHOCTh KAaTHOHOB

3) 1/kucnotHOCTH

4) 1/aucno aTOMOB 3JIEMEHTA * BAJICHTHOCTD HJIEMEHTA




3. IInorHOCTH rasza mo reiuro paBHa 11, IIOTHOCTH ra3a Mo HEOHY
1)2,2 2)1,1 3) 20 4) 44
4. Tlpu cropanun 4*10° xr yrnepona uncio monexyn CO2 paBHO

1) 2%10% 2)2%10%°  3)2*10%2  4)2*10%
5. OKBUBAJIEHT HUCXOJHBIX BEIICCTB B pCaKIN1

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

1)1/2, 112 2)1, 1/2 3)1/2,1 41,1
6. OOnem (B 1), 3aHUMaeMbli 5,25 1 azora mpu26°C u gaBnenuu 98,9 klla # # #

7. MaccoBsle J10JI1 TaJIOreHa B TAJIOT€HUIE METajlla U KHCIIOPO/ia B €r0 OKCUIE COOTBETCTBEHHO
paBHbl 68,35% u 15,4%. HazBanue ranorena # # #

8. Bpom maccoii 0,4586 r Beitecusiet u3 pactBopa Kl iiox maccoii 0,7280 r, koTopsiii B3auMO-
neiictByet ¢ metamioM maccoit 0,5935 r. Monsipaast Macca SKBUBaJieHTa MeTaslia B I/MOJIb

9. Iunk pearupyet ¢ U30BITKOM BOJIbI B IienouHoit cpene (NaOH) ¢ o6pa3oBanuem 5,6 1 raza
(H.y.). DKBUBAJIEHTHOE KOJUYECTBO BEIIECTBA IIUHKA B MOJIb

Bapuant Ne 2
1. ®axTOp PKBUBAIEHTHOCTH KHCIOTHI

1) 1/KHCIOTHOCTH
2) 1/0CHOBHOCTB
3) 1/umciio aTOMOB BIIEMEHTA * BaJIEHTHOCTH DJIEMEHTA
4) 1/9KCII0 KATHOHOB * BAJICHTHOCTh KATHOHOB
2. ®axTop PKBUBAJICHTHOCTH OKCHJIA
1) 1/uucno KaTHOHOB * BaJIGHTHOCTb KATHOHOB
2) 1/0CcHOBHOCTH
3) 1/4mci0 aTOMOB 3JIEMEHTa * BaJIGHTHOCTD JJIEMEHTA
4) 1/KACIOTHOCTH
3. Macca (B rpammax) 0,25 Moub OKCcHaa 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. OauH MOJIb BOJBI IPH H.Y. 3aHUMAET 00BEM
1) 18 mn 2) 118 n 3)22,4n 4)22,4wmn
[TnoTHOCTH ra3a no Bo3Ayxy paBHa 1,17, MonekysipHas macca rasa
Macca (B rpammax) HaTpus B 35,1 1 xsiopuia HaTpUsl paBHa
Ha nefitpamuzanuto 3 r H3AsO4 uzpacxonoanocs 2,366 r KOH. OcHOBHOCTb KHCIOTHI
N3 48,15 r okcuia MeTaimia MOKHO moryduTh 88,65 T ero HuTpara. MosspHas Macca

© oo N o

OKBHBAJICHTA ABYXBAJCHTHOI'O MCTAaJlJIa B I/MOJIb

Tema: «OCHOBHBIE KJIACCHI HCOPTAHMYECKUX COETUHECHMID)
Bapuant Nel
1. dopmyna kpucramuioryapara cyibdara HaTpusI, Macca KOTOPOTO MpH 00€3BOKUBAHUHT

yMeHbIniaachk Ha 47%

1) Na:SO4 * 2H,O0  2) NaxSO4 * 7H.0
3) Na2SO4 *sHO  4) NaxSO4 * 6H.0

2) KapOoHat Kallisi pearupyeT B pacTBOPE C BELIECTBAMHU Habopa



1)
2)
3)
4)

3) CO2, SOz, H3PO4 2) CO, KOH, HC1
3) BaC1;, HNO3, Rb2.SOs  4) KHSO4, NaOH, SO3

OI[HOBpeMeHHO HC MOT'YT HAXOAUTCA B paCTBOPE BCIICCTBA Ha60pa

1)Na>SO4 u HC1 2) NaOH u H2SOq4
3) NaCl u HoSOs  4) NaOH u K2SOg4

OnHOBpPEMEHHO B pacTBOPE MOTYT HAXOJAUTCSI HOHBI

1) NiZ*, K*, SO, I 2) Pb?*, S, CH3COO; Ba?*
3) NH4*, PO, Ca¥', F  4) A1%* Fe?*, COs%, Br

Y cTaHOBUTH COOTBETCTBHUE MCXKAY BCHICCTBOM U CBOICTBaMH

1: a3oTHas kucnora A: B3aUMOJAEHCTBUE C COJIIMU MEIU C 00pa30BaHUEM OCaJKa

2: rugpokcun Hatpus b: B3aumoneiicTBue ¢ consiMu Oapusi ¢ 00pa3oBaHHUEM OCalKa

3: consHas kuciaora B: B3auMonelicTBUE C cepoil IPU HArpeBaHUU

4: cynbgaT amIOMUHHS I': B3aumMoeficTBUE C IIMHKOM C 00pa30BaHUEM BOJIOpPOJIa

KonndectBo Bo3MOKHBIX cojiei oopazoBanHbIXx H3S0s u Al(OH)
1)4 2)1 3) 2 4)3 5)5

Bapuant Ne 2

[Muapun oqHOBaIEHTHOTO MeTaslIa conaepxkut 12,5% Bogopoaa mo macce.
1) cepebpo  2) HaTpmii 3) nmuTuit 4)30110TO

Jlrokcu yriiepojia MOKET pearupoBarth ¢ BeleCTBaMU Habopa

1) CaO, (NH4)2C03 pactBop, HNO3 2) Na2C0s3 pactop, Mg, C (xokc)
3) KOH, H2S04, pactsop BaCl, 4) CuS04, NH3, NaOH
OHOBpEMEHHO HE MOTYT HaXOMTCs B paCTBOPE BEIleCTBa Habopa

1) BaCln NaNOs ~ 2) BaCl, u NaBr

3) Ba(N03)2 u Kl 4) Ba(N0Oz)2 u H2SO4

Kucyro cojib MOXKHO TOJIYYUTh B BOJAHOM CpeJie P B3aUMOJICHCTBUU
1) LiOH u HBr 2)CsOH u P20s

3) Mg(0OH)2 ©u HCOOH 4) AIOH)3 1 N2Os

OMHOBPEMEHHO B PaCTBOPE MOTYT HaXOJAHUTCSl HOHBI

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

2) Ag*, Ca?*, Br, NOg"

3) Zn% ,NHs", OH", I

4) Cu?, A, CI, SO

Y cTaHOBUTE COOTBETCTBUE MCXKAY BENICCTBOM U CII0COOOM €ro PacCrio3HaHUA:
1: yraexkucneiii ra3  A: BO3ropaHue TICIOIIEH JTyYUHBI

aMMHUaK b: Bo3ropanue ¢ xapakTepHbIM 3ByKOM
KHCJIOPOJ B: nomyTHEHME N3BECTKOBOI BOBI
BOJIOPOJ I': u3MeHeHue OKpacKu BIaKHOW HHAMKATOPHOM OyMaskKu

Y CTaHOBUTH COOTBETCTBUE MEXAY BEIIECTBOM M CBOWCTBAMU:
1) a3oTHas KKHCIIOTA A B3auMOJICHCTBHE C COJISIMHA MM ¢ 00pa30BaHUEM OCaIKa

2) THOPOKCHI Hatpusi b: B3amMomeicTBHE ¢ cosiMu Oapust ¢ 00pa3oBaHUEM OCaIKa

B pesynbrate cnempyronmx
[IPEBPALLCHUM:
Si02+C Ca
Ca3(PO4), - X1— X2 - X3 = X4— Xs



o0Opasyercst KOHEUHBIH MTPOIYKT X5

1) Ca(HPO,); 2) CaHPO4 3) CaHPO,*2H,0 4) CaP207

Tema: «Crtpoenue artoma. Ilepuoguyeckuii 3aKOH U NeEPUOIANYECKAs CHCTeMa
xumMudecknx 3jaeMenToB JI.A. MenjaesneeBa»

Bapuanr Ne 1
1. H3031€KTpOHHBIE ATOMBI U HOHBI

1) Fe?*, Co®* 2) Co, Ni** 3) Fe?*, Fe**  4) Co?*, Mn
2. DieKTpOoHHAs eMKOCTh T -moxypoBHs

1)14 2)6 3)18 4)10
3. DHeprus CpoJICTBA K AJICKTPOHY B TIEPHOJIC

1) He u3MeHseTCST  2) YMCHBINACTCSI
3) yBenmumBaercst  4) OCTAIOTCS MOCTOSHHOM

4. PaszpenieHHbI Ha0OP KBAHTOBBIX YUCEI 3JIEKTPOHA

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

5. Haummenpiuii paanyc umeeT HOH
1) Cs™ 2) Ba?* 3) Te?4) I

6. Mogenbs aToma, co3nannas O.Pesepdopmom Ha3sIBaeTCs

7. Yucno ypoBHeH y aTOMa OIpeaemnsieTcs KBAaHTOBBIM UM CIIOM

8. 3Hepr1/1;1 OTpPbIBA 3JICKTPOHA OT aTOMA HA3bIBACTCA 3HeereI71

9. VYCTaHOBUTH COOTBETCTBUE MEXTY SJICKTPOHHBIMUA KOH(PUTYpAUIMU U XUMUYECKUMH Yac-
TALIAMU

1: 1s22s22p®3s?3p!  A: Na*
2: 1s°2522p%3s23p®  B: N

3: 1522522p° B: S%-
4: 15%2s22p° I: Al

10. Pacnoyioxuth B HpaBHHLHOﬁ MOCJICA0OBATCIIbHOCTH 3alTIOJIHCHHU A SHCPICTUYCCKUX HOJIypOBHGfI
B aTOMax

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

Bapuant Ne 2
I/I303ﬂeKTp0HHI)Ie aTOMBbI 1 HOHBI

1) Fe?*, Co®* 2) Co, Ni**  3) Fe?*, Fe** 4) Co?*, Mn
1. Habop kBanTOBBIX uncen N = 3, | =1, s = +1/2 umeer
1)Si 2)Al 3)ClI 4)S 5)P

2. OnpuHaKoBOE KOJMWYECTBO 3JIEKTPOHOB y HOHOB



1) Ba?*, Mg?*, Cd?* 2) Ba%+, I, Te* 3)Hg?", I,Sn  4) I, Cd*, Sn*
3. DNeKTpOHHAs eMKOCTb {J -IIOJyPOBHS

16 2)14 3)10 4)18
4. DHeprus HOHU3AIUH B TPYIIIC

1) He u3MeHseTCA  2) YBEIMYMBACTCS

3) yMeHbIIaercst 4) ocTaroTCs MOCTOSTHHOM
5. AromHbIe opOuTaNn Aa0T cymmy N+ 1=9

1) 6f, 7d,8p  2) 5f, 7p,8s 3) 4f, 5d,6p 4)4d, 5p, 6s
6. UYwucio HecriapeHHBIX AIEKTPOHOB B aTOME XpOMa B HEBO30YK/IEHHOM COCTOSTHUN

7. Dueprus nonmsanuu aroma Ca (3B): 11 = 6,113; I2 = 11,871, 13 = 51, 21. TpeTbst sHEpTUs HO-
HHU3aLUU PE3KO BO3PACTACT U3-3a OTPHIBA AIIEKTPOHA

8. UYwuciio opburaneil y aroma onpeensiercs KBAaHTOBBIM YHCIIOM

9. YCTaHOBUTH COOTBETCTBUE MEXTY SJICKTPOHHBIMUA KOH(PUTYpAUAMU U XUMUYECKUMH Yac-
TALIAMU

1) 1s?2s22p%3s23pf4s%3d®  A: F
2) 1s%2522p%3s23p%4s13d®  B: C
3) 1s%2s%2p°® B: Fe™®
4) 1s22s%2p? I:Cr

Tema: «XuMu4eckas CBA3b»
Bapuant Ne 1
1. B psny Bomopoaubix coenuaenui anemenToB VI A rpynmer: H20 - H” - H2Se nosnsipHOCTh

cBsi3u O - H

1) yBenmuumBaeTcs
2) He U3MEeHseTCs
3) yMeHbIIaeTCs
4) cHa4aja yMCHBIIACTCS, TOTOM YBEINYNBACTCS

2. TonbKO KOBAJEHTHAs CBSI3b MMEET MECTO B COETMHEHUH C (HOPMYJION
1) Ba(OH)2  2) NH4aNO3  3) H2SO4 4) Li2CO3
3. AToM yrieposa B BO30yKJIEHHOM COCTOSHHHU 00pa3yeT

1) deThIpe KOBAJICHTHBIC CBSI3H, 33 CUET UYETHIPEX HECTIAPCHHBIX AJICKTPOHOB

2) TpH CBSI3H, 3a CUET JIBYX HECHAPEHHBIX JICKTPOHOB M HEMOCICHHOMN
AJICKTPOHHOM Mapbl HU OJHOM, aTOM YTJIepO/ia B HEBO30YKACHHOM COCTOSTHUHT
XUMHYECKHX CBSI3EH HE 00paszyeT

3) IBe CBA3M, 3a CUET JABYX HECIIAPEHHBIX DJICKTPOHOB

4. BemecTBo, KOTOPOE HE MOTYT 0OPa30BLIBATH BOJAOPOIHYIO CBS3b

1) H20 2) HF 3)HN3 4) HI
5. sp® rubpuausanus peanusyercs MOIHOCTHIO



1)SO;  2)CHa 3) SOs 4) C10°

6- Y CcTaHOBUTE COOTBETCTBHE MCKOAY (1)I/IBI/II-ICCKI/IMI/I CBOMCTBAMU U THUIIAMU KPHUCTATNIMYCCKUX
peIIeTOK

1. XOBKOCTB

2’ HU3Kas TeMIieparypa KUIIeHHs

3: BBICOKAs TBEPJIOCTH

4: snexTpudecKas IpoBOJIUMOCTh PaCTBOPA
A: atoMHas

b: metannnueckas

B: nonnas

I': monexyisspHas

Bapuant Ne 2

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

2. OJIrHaKOBOE KOJIMYECTBO MICKTPOHOB Y HOHOB
1) B&2+, M92+, Cd2+
2) Ba?, I', Te*
3) Hg**, I, Sn*
4) I, Cd?*, Sn**

3. DneKTpoHHAs eMKOCTh g —TIOAYPOBHS
1)6 2) 14 3) 10 4) 18

4. DHeprus HOHU3AIUH B TPYIIIE
1) He u3mMeHseTCA
2) yBETMUYMBACTCS
3) yMeHbInaeTcs
4) 0CTarOTCsI MOCTOSIHHOMN

5. Y cTaHOBUTH COOTBETCTBUE MCKAY SJICKTPOHHBIMU KOH(l)I/IrypaL[I/I}IMI/I U XUMHWYCCKHUMH YHacC-
TUIIaMHA
1) 1s?2522p®3s23pP4s%3d° A F
2) 1s%25?2p®3s23p84st3d® B: C
3) 1s%2s%2p°® B: Fe*®
4) 1s22s%2p? I:Cr

6. PacnonoXuTh B MpaBUIILHON TTOCIIEA0BATEILHOCTH 3aIIOTHEHHS SHEPTETHIECKUX IO TyPOBHEH
B aTOMax

A:6s b:7s B:6s TI:4f JI:5f E6d XK:5d
Tema: «Xumudeckas CBA3b»
Bapuant Ne 1
1. B psny BomopomHbix coenuaennit anemenToB VI A rpynmsr: H20 — HoS- H2Se monsipHOCTS

cBs3u O — H:

1) yBenmumBaercs
2) HE U3MEHSETCSI
3) yMeHbIIaeTCs
4) cHa4aja yMEHbBIIAETCS, TOTOM YBEINYNBACTCS



2. TonbKO KOBAJICHTHAS CBSI3b MMEECT MECTO B COEAMHEHUH C (POPMYJIOH
1) Ba(OH)2  2) NHsNO3z  3) H2SO4 4) Li2COs
3. AroMm yriieposia B BO30YXKIEHHOM COCTOSHHY 00pasyer:

1) deThIpe KOBAJCHTHBIE CBSI3H, 38 CUCT YCTHIPEX HECTIAPEHHBIX JICKTPOHOB

2) TpH CBS3H, 3a CUET JIByX HECIIAPEHHBIX JICKTPOHOB M HETIOICJICHHON 3JIEKTPOHHOM Maphbl

3) HU OHO#, aTOM yTJIepOoJia B HEBO30YKICHHOM COCTOSTHUM XMMHUYECKHUX CBS3CH HE
obpazyer

4) nBe CBSI3H, 32 CYET JBYX HECHIAPCHHBIX SJICKTPOHOB

4. BerecTBo, KOTOPOE HE MOT'YT 0OPa30BbIBATH BOJOPOIHYIO CBSI3h

1) H20 2) HF 3)HN3 4) HI
5. sp® rubpuamsanus peaansyercs IONTHOCTHIO

1)SO;  2)CHs  3)SOs 4) C10°

6- Y CcTaHOBUTE COOTBETCTBHUE MCKOY (1)I/I3I/II-IGCKI/IMI/I CBOMCTBAaMH U THUIIAMU KPUCTATINIMICCKUX
PEIIeTOK:

1: KOBKOCTb

2: HU3Kas TeMIiepaTypa KUreHus

3: BbICOKAs TBEPJOCTh

4: sekTpudecKas MpOBOAMMOCTh pacTBOpa
A: atomHas

b: metanmnaeckas

B: nonnas

I': MmonekynsapHast

Bapuant Ne 2
1. BeriecTBO ¢ MOHHOH CBsI3bI0 UMEET (hopMyITy

1) KBr  2) SOs 3)CHs  4)HC1
2. ATOMHaH KpUCTAJNINYECKasd PCIICTKA XapaKTCPHA JAJIA

1) amomunms u kap6uIa KpeMHHES

2) cepsl U Hona

3) oKcHuIa KpEMHUS M XJIOPH/IA KaJIHSI
4) anmaza u 6opa

3. Sp? rubpUAN3AIUS PeaTu3yeTcs TIOMHOCTHIO

1)SO, 2)SOs 3)CHs 4)CIO"  5)CIOy

4. YCTaHOBUTH COOTBETCTBHE MCXKIY BCIICCTBAMHU U BUJAMU XUMHYECKOH CBI3H B HUX

1 Bonbpam A': KOBaJICHTHas NOJIIpHAs anmas
5. ammas b: xoBaneHTHas HCIIOJIIpHAsA aMMHUAK

amMMaK B: metannnueckas

IIOBapeHHas CoJIb I': nonnas

6. YcTaHOBUTBH COOTBETCTBHE MEX/Y BEIIECTBAMH U THIIAMU KPUCTAIITMUECKUX PELIETOK
YTJIEKUCIIBIN Ta3 A: nonsHas

K HIT . MOJIEKYIIApHAs
ap0o b: moite a
HUKENb B: meTanmnueckas



arleraT HaTpus I': atomHas

7. YCTaHOBUTH COOTBETCTBHE MEXK/Iy THOpUIU3AIIMEH U MOICKYJIOM

1: sp® A:  OFR B: SFs

2: sp? b: BFs I SF4:
3: sp3d? E XekFs . BeClz
4: spd

4: spid

Tembl: «KJHEPreTHKA U HANPABJIEHHOCTH XHMHYECKHX MPOIeccoB», «CKOPOCTH
XHMHYECKHX peakuuii. XuMHYecKoe paBHOBECHEe»
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 temneparype 90°C peakuus nporekaer 1 mun. Ipu kakoi Temreparype peakius 3aKOH-
gyurcs 3a 19 21MuH, ecnu TemriepatypHbiid ko3dduuueHt pasen 3

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

1) xonuentpauuu HzS;  2) xonnentpaunu HI; 3) naBnenus; 4) remmeparypsl.

4. Xumwuyeckoe paBHoBecue peakin Zr(t) + 2C12(r) = ZrCla(r) + Q cMmeraercst BIpaBo MpH:

1) HOBBILIEHUH JAaBIEHUSA 2) noBbIlIeHNH KoHIeHTpanuu ZrCls
3) JOMONHUTETPHOM BBeICHUH ZI  4) MOBBIIICHUU TeMIIEPaTyphl
5. B romorennoii cucteme 3A(t) + B(r) = 2C(r) + D(r) paBHOBECHbBIC KOHIICHTPAIIUH BEIIECTB

(momb/1m) coctaBmiu: A - 0,03; B - 0,02; C - 0,004. MicxoaHas KOHIIEHTpalys BemecTBa A
(MonB/1) paBHA

1) 0,036 2) 0,002 3)0,024 4)0,026 5) 0,030
6. U3 2 monbs CO u 2 mons Clz oOpa3zoBanock npu HekoTopoit Temneparype 0,45 mone COClo.
Koncranra paBaoBecus peakuuu CO + Clz2 = COC1a(r)

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

7. CranpaptHas ternora oopazoBanus MgO (k) u CO2 (1) cooTBeTcTBeHHO paBHa -601,8 u -
393,5 xJIx/monb. Ternota paznoxkenuss MgCOs Ha MgO u CO2 AH = 100,7 xJ{»/Mo1b.
Temnnora obpazosanus MgCO3

1) -1096 x/Ix/momb; 2) -1006 k/{x/mMonb; 3) -996 kJ/x/mMomb; 4) -876 kIk/MOb.

2) TGHJ'IOTa, KOTOpAasA MmorjiomacTcsa UJn BeIACTIACTCA IPU Pa3JIOKCHUU XUMHUYCCKOT'O
COCINMHCHUSA KOJITMYCCTBOM 1 moab Ha MPOCTHIC BEIICCTBA HA3BIBACTCA

8. Ecnu cKopoCTh MPAMOM PEAKIMK PaBHA CKOPOCTH 0OPATHOM peakiiu, TO HACTYAeT XUMHYe-
CKOE

9. 3aBHCHMOCTH CKOPOCTH PEAKIIUK OT TEMIIEPATYPBI OTPEAEISIETCS TPABUIOM




Bapuant Ne 2
1. Bo ckombko pa3 yBenuuutcs ckopocts peaknun CaO(1) + CO2(r) = CaCOs(1) nmpu yBeIHUCHHH
JaBJeHus B 3 pasza

1) B9pa3 2) B8paz 3)B6pa3 4)B3pasa 5) He u3MeHsSETC.

2. Bo CKOJILKO pa3 yBEIMYUTCS CKOPOCTh peakiuu npu Harpesanuu ot 75°C 1o 115°C, eciu
TeMIIepaTypHbIid KO3 uineHT paseH 2

1) B2pasa 2) B4paza 3) B8pa3 4) Hewmsmenurcs 5) B 16 pas.
3. TIpu NOBBILIEHHH JABICHUS XMMHUYIECKOE PABHOBECHE CMEILAETCS BIPABO

1) 2NO(r) + O2(r) = 2NOa(r)  2) C() + COx(r) = 2CO(r)
3) 2NF(r) + 3Ha(r)= 6HF(r) + No(r)  4) CHa(r) + 4S(r) = CSa(r) + 2H2S (r)

4. Xummnueckoe paBHoBecHe peakin 4FeSy(1) + 1102(r) = 8SOz(r) + 2Fe203(t) +Q cmectures
BIIPABO IPH

1) TIOBBIICHUY JaBI€HUA  2) MOBBINIEHNH KoHIEHTpanun SO,

3) nononauTenbHOM BBeAcHuU Fe2O3  4) momonHuTebHOM BBeAicHHN FeSy
5. B romorennoii cucreme Ho(r) + I2(r) = 2HI(;) paBHOBECHBIE KOHIIEHTPAIMH BEIIECTB (MOJIB/TT)
cocrasunu: HI - 0,02; I, - 0,05; H2 - 0,03. MicxoaHas KOHIIGHTpalus BoAopo1a (MOJIb/J1) 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/) cocrapmu: HC1 - 0,85; O; - 0,44; C1; - 0,3. McxomHas KOHIIEHTPAUs KUCIIO0-
pona (Moib/i1) paBHA

1)059 2)049 3)069 4)0,79 5)0,89
7. Tlpu cxxuranuu rpadura oopasosaics okcun yriaepoaa (1V) maccoit 8,86 r. Temnosoit agdekr
peakiuu AH = -79,2 xJIx. Teruora o6pazoBanus CO2

1) -393,3 k/[x/mMons 2) -358,4 xJl/Mons 3) -335,5 kJ[x/Mounb 4) -326,4 kJIK/MOJIb
8. TemnoTa, KOTOpas MOIJIOMIAETCS WM BBIIENSAETCS IIPH 00Pa30BaAHMN XMMHYECKOTO COEINHEHHMS
KOJIMYECTBOM BEIECTBA | MOJIb U3 MPOCTHIX BEMIECTB IPH 3aaHHBIX YCIOBHSIX
Ha3bIBACTCS

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

10. MunumManesHas M30BITOYHAS SHEpTIu-, KOTOpOI71 JOJIDKHBI 06J'IallaTB MOJICKYIJIBI, YTOOBI peakuuia
MCXKIAY HUMU CTajia BO3MO>KHOI Ha3hIBACTCS

Tema: «PacTBopsbl. Teopusi 3JIeKTPOJIMTHYCCKON JUCCOLMALMID)

Bapuant Ne 1

Cmemansl 100 r 20%-noro pactBopa u 50 r 32%-Horo pactBopa
HEKOTOporo BemecrBa. KoHneHTpanus nory4eHHOro pacTBopa

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

1. Jns nomyuenust 9%-HOTo pacTBOpa COISIHOM KMCIOTHI Hajlo pactBopuTh 67,2 1 HCI B Bozie



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

2. VYpasrenuio 3Ag* + POs* = AgsPO4 cooTBeTCTBYeT B3auMOIeiicTBIE

1) AgNO3z c NazPOs  2) Ag20 ¢ H3PO4
3) AgNOz ¢ HsPOs  4) AgCl ¢ NasPO4

3. KucrmoTHOCTH pacTBOPOB COJICH € OAMHAKOBOW MOJIIPHOM KOHIICHTPAIIMEH YBETUIMBACTCS B
pany

HUTpAT KaJusl, CHINKAT KaJIUs
OpOMUT KabIHsl, OPOMHU/T ATFOMUHUS
XJIOpU KaJusi, GTOPH Kaus
XJIOPH/T JIATHUS, XJIOPU KaITHsI
4. Xnopun 6apust maccoii 41,6 r pactBopuiu B Bojie. B monyuennom pactBope conepxkurcs 0,35

MOJIb XJIOPUI-HOHOB. CrerneHp JUucconuanuu Xjaopuaa 6apI/I$I
1)875%  2)175%  3)57,1%  4) 96%

5. Eciu KoHIeHTpamus pacTBOpa r’uApoKcHaa aMMonus pasHa 0,1M u K, = 1,76*%10°, 1o ero
CTENIEHb MOHU3AIMH (Oluon) COCTABHT

1)1,3*102  2)1,5%102 3)1,3*10% 4)1,5*103

6. Ecnu koHuenTpaus noHos Bogopoja [H'] u anerar-uonos [CH3COO] B 0,1M pactBope yk-
cycHoil kucnotsl paBHa 0,00132 Mo/, TO €€ KOHCTaHTa HOHU3ALIUN

1)1,74%10° 2)1,76*10* 3)1,78*10* 4)1,74*10*
7. KoHueHTpauuio HOHOB Bojiopoa B pactBope npu pH = 4,32 paBHa
1) 4,78*10% 2) 4,76*10° 3) 4,74*10° 4) 4,74*10°

8. AKTuBHAas KOHIEHTpalus aHnoHOB aoH- B 0,01 M pactBopa rugpokcuaa kanus KOH, yunTsi-
Bas HOHHYIO CUJIy PacTBOpa paBHa

1) 9*10°3 2) 8*10°3 3) 7%10°3 4) 6*10°3
9. KoncranTa ruznponusa, creness rugpoiusa u pH 0,1M pactBopa conu HCOONH4 (Kn(kuc)=
1,8*10*, Kn(ocH) = 1,76%¥10)

1) 3,16%10%,0,177u 65  2)4,76*10% 0,745 u 8,3
3)2,74*10°,0,587 nu 8,54  4)5,75*10%, 0,345 u 6,62

Bapuant Ne 2
1. K 100 mn 96%-Hoii cepHoit kucnotsl (p = 1,84r/mi1) npubdasuiu 400Mi1 BOJIBL, TOTYUUICS

pacTBOp MWIOTHOCTHIO 1,225 1/Mi1. MonsipHast KOHIIEHTpAIUsl pacTBoOpa
1) 3,78 M 2)2,21M 3)2,57TM 4)4,02M

N3 400 r 20%-Horo pacTBOpa MpH OXJIAXKAESHUH BbIETHI0Ch 50 I' pacTBOPEHHOT'O BEIECTBA.
MaccoBast 10715l BEILIECTBa B OCTABIIEMCSl PAaCTBOPE

1)86%  2)6,3% 3)74% 4)95%

2. VYpasrennio Fe3* + 30H = Fe(OH)s cooTBeTCTBYET B3anMOICiiCTBIE



1) FeC13c KOH 2) Fe2(S04)3 ¢ Ba(OH):
3) FeSO, ¢ NaOH  4) Fe(OH)3 ¢ HC1

3. leno4HOCTH PACTBOPOB COJICH C OJUHAKOBOIM MOJISIPHOM KOHIICHTPALIMEH YBETUYNBACTCS B
pany

1) xapGonar Harpus, noaua Hatpust  2) cynb(UT Kamus, cynb(Gua HaTpust

3)HUTPUT HATPUS, HUTPAT HATPHS 4) XJIOpHI JIATHSI, XJIOPUT AMMOHHUS
4. KomunuectBo orpuniateabHbix HOHOB B 120 1 10% pacTBopa aMMOHUS, €CIIM CTETICHb JIUCCO-
rmanuu conu pasaa 90%

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

5. Ecmu xonnenrpanus azoructor kuciotel HNO: paBha 0,12M u K, = 6,9*10™, To cTemneHs ee
HOHHU3AIAU COCTABUT

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

6. Ecau kxoHmeHTpamus pacTBOpa r’uApoKcHaa aMMoHus pasHa 0,1M u K, = 1,76*%10°, To ero
CTENIEHb MOHU3ALNH (auon) COCTABHT

1)1,3*102  2)1,5%102 3)1,3*10% 4)1,5*103

7. Konnenrparus noHoB Bogopoja [H'] 6%-Horo pacTBopa XJI0pOBOJOPOIHON KUCIOTHI (p =
1,028 r/mi) cocraBmusier

1) 1,69 2) 2)1,76 3) 1,78 4) 1,65
8. AxtuBHOCTH xyopu-uoHOB B 0,1 M pactBope xopuaa Hatpus NaCl paBHa

1) 7,58*10° 2) 7,62*102 3)7,68*102  4)7,54*1072
9. Crenens ruapoymsa u pH comn 6pomuna ammonus NH4B4 pH 0,011 pactBopa (Ko = 1,76*10°

)

1) 2,38*10°u 5,62 2)4,52*10%u 8,34 3)5,68 *10° u 6,32 4) 3,54*1012 u 4,35
Tema: «OKHCINTEIBHO-BOCCTAHOBUTE/IbHbBIE PEAKIMH H JJIEKTPOXUMHYECKHE NPOLEcChD)
Bapuant Ne 1
1. Peaxnus nucnponopurOHUPOBAHUS

HNO; = HNO3 + NO + H»O

KoMnO4 + H20 = KMnO4 + MnO4 + KOH
NH4NO3 = N2O + H20

KCI03 = Oz + KCI

2. Peakuus BHYTpUMOJIEKYJISIPHOTO OKUCIICHHSI-BOCCTAHOBIICHHUS
1) AgNOz = Ag + NO2 + O2

2) Ag20 =02+ Ag
3) K2S03 = KaS04 + KoS

3. NO:2 + H20 = HNO3 + HNO2Onpenenure cymmy ko3¢ (HUIIIEHTOB B
ypasHeHue peakuun CaOClz + H,O + NaBr — 1) 8 2)7 3)9 4)10
4. YcTaHOBUTbH COOTBETCTBHE

1: mpomykTel anekTponm3a pacmiaa CuCl, A:CuuCl



10.

2: mpoayKThI ssekTposu3a pactBopa Cu(NO3)2 b: Cuu O

3: mpoaykTsl anekTpoim3a pactBopa Ca(N03)2 B: H2 u O2
I: CauO2
H: Hou Cl

B nponecce anexrponu3za pacrBopa NaCl, mpu cuie Toka SA 3a 85 MuH Ha aHOZE BBIIEIAETCS
MPOYKT 00BEMOM 71 (OKPYTJIUTB JI0 IE€CATHIX )

st okuciiennst B kuciou cpene 0,05 1 0,2 M NaNO; notpedyercs 0,25 H pactBop KMnO4
00BEMOM 71 (OKPYTIHTD 10 COTHIX)

Ucxons uz peakiyu SOz + HCIO4 + H20 = HCI + H2SO4 , tie 1 1 pactBopa conepxkutcest 10
HCIO4, nHopmansrnocts HC1O4 paBHa -MOJIB/J (OKPYTIHTH A0 JECATHIX)

3HaYeHHE ICKTPOIHOrO OTeHIMa a Meau, morpyxennoit B 0,0005 1 pacrBop Cu(NO03)2
paBHO B (OKpyTJIUTh 10 THICSYHBIX)

Ecnm koHIIEHTpamus HOHOB BOIOPO/Ia B PACTBOPE 4,8*103 Monb/11, TO MOTEHIHAT BOJIOPOJI-
HOTO 3JICKTPO/JIa PaBEeH B (OKpyrJIHTH 10 THICSYHBIX)

Ecmu B 0,511 pactBopa coaepxurcs 0,0699 r FeClz r, To moTeHInan keae3Horo 3IeKTpoaa
paBeH B (OKpyIJIHATH 10 THICSYHBIX)

Bapuant Ne 2

1.

Peakiuust BHyTPUMOJIEKYJISIPHOTO OKUCIIEHUSI-BOCCTAHOBIICHHUSI

1) KCIO3 = Oz + KCI

2) NH4NO3z = N20 + H.0

3) HNO2 =HNO3 + NO + H20O

4) KoMnOj4 + H20 = KMnO4 + MnO4 + KOH
Peaxuust TUCIIPOIIOPLIMOHUPOBAHHS

1) K2SO3=K7SO4 + K>S 2) NO2 + H20 = HNO3 + HNO>

3) AgNO3 =Ag + NO2+ 02 4) Ag20 =02 + Ag
Omnpenenure cymmy K03 (HUIIMEHTOB B ypaBHEHUE PEAKITHHI

K2Cr207 + H2SO4 + NaS03 —
117 2)18 3) 19 4) 20

YcTaHoBUTE COOTBETCTBIE
1: KMnO4 + Na2SO3 + H2SO4 —  A: MnSO4 + K2SO4 + Na2SO4 + H20
2: KMnQO4 + Na;S0O3 + H,O — Bb: MnO2 + KOH + NaxSOq4
3: KMnO4 + Na2SO3 + KOH — B: KaMnOs + Na2SO4 + H.0
I': MnSO4 + KOH + NaxS04 + HO

B mporecce snextponu3sa pacruraa NaCl, nmpu cuite Toka 2A 3a 45 MUH. Ha KaTo/1e BhIICSCT-
Csl IPOIYKT Maccoi I (OKPYIJIUTh A0 COTHIX)




10.

B nmporecce anextponu3za pactBopa NaxSOs, ipu cuiie Toka 2A 3a 2 4 Ha aHOJIE BBIJICISAETCS
MPOAYKT 00bEMOM 71 (OKpYIJIMTB IO COTBIX)

Ecnu nuxpomar-uoH Bocctanasiupaercs A0 xpoma (I1I), To MomisipHast KOHLEHTpaLus SKBU-
BasieHTa quxpomara kanus (o =10%; p = 1,07 r/mn) paBHa MOJIB/JI.

(OKpYIJIUTH JI0 COTBIX)

s B3aumopeiictus ¢ 0,25 mones KoCr,07 tpebyerces 2 H pactBop HBr o6pemom
71 (OKPYTIUTH JIO COTHIX)

Ecnu koHIIEHTpanys HOHOB BOJIOPO/Ia B PACTBOPE 3,8*10°% Momb/11, TO MOTEHIHAT BOJIOPOJI-
HOT'O 3JIEKTPO/Ia paBEH B (oxkpyrauTh 10 THICSYHBIX)

Ecam moreHnman BOIOpPOIHOTO JIEKTPO/Ia paBeH - 236 MB, TO akTMBHOCTh HOHOB BOJIOPO/Ia B
pacTBope paBHA MOJIB/JT (3amucaTh B CTAaHAAPTHOM BH/IC)

Tema: «KomnjiekcHble cCOeTUHEHU»
BapuanTt Ne 1

1.

[TapamMarHUTHBIA HU3KOCITMHOBBIN BHYTPHOPOUTAIBHBIH

1) [Mn(NO2)s]* 2) [CoBre]* 3) [Fe(CO)]**  4) [VCle]*
Y cTaHOBUTH COOTBETCTBHE MEXIY Ha3BaHUEM U (DOpPMYIION KOMILJIEKCHOM COJIU

1: Ko[PtC1s] 2: [PtC13(NH3)3]Br 3: [COF3(H20)s] 4: [Co(NH3)s][Co(NO2)g]

A: terpaxnopomnarunart (1) kamms

b: 6pomu tpraMMuHTpUHHTpOXIOpOorIaTus (1V)

B: TpuakBarpudropoxobansT

I': rekcanutpokodansTar (l11) rekcaammunko6asnera (111 [: auxnoporerpaammuunukens E:
rekcauuanodeppat(Il) kamus

Y CTaHOBUTH COOTBETCTBHUE MCKIAY (bopMynoﬁ COCAUHCHHA U KOOPANHAIUOHHBIM YUCJIOM

1: [FeFx]*2 A: 6
2: [Pt(N2H4)x]?* b: 4
3: [Pd(NH3)x]?* B: 5
r.7
I:3

Ecmu pactop conepsxut 0,05 moms/n K2[Ag(CN)s] u 0,05 moms KCN, Ky, = 1*102, 1o
KOHIICHTPAIIMs HOHOB cepedpa B MOJIb/JI

Ecnu 17151 KOMIUIEKCHOTO MOHA dHEprus pacuierieHus papHa 167,2 xJ>/Moib, TO OH MOTJIO0-
IIa€T CBET C JUIMHOM BOJIHBI B HM

Ecnu npu nefictBum pacTBOpa cepHOM KUCIOTHI Bech Oapuii u3 pactBopa Ba(CN)2*Cu(CNS):
OCakJaeTcs B BUjIE Cyib(ara 6apusi, TO KOOpAUHAIIMOHHAS (DOopMyJIia coJn

Bapuant Ne 2

1.

[TapamarHUTHBIN BEICOKOCTIMHOBBIN BHYTPHOPOUTAIIBHBIH

1) [VClg]* 2) [Fe(C0)a]>* 3) [NiClsJ?> 4) [Pd(NH3)e]*

VY CTaHOBHUTH COOTBETCTBUE MEK/Y Ha3BaHUEM U (OPMYIIOH KOMIUIEKCHOM comu 1:
Ks[Fe(CN)g] A: rexcarmanodeppar(I1l) kamus



2: [Ni(NH3)4]Cl2 b: xmopux terpaammunaukens(11)
3: K2[SiFe] B: rekcadropocunukar (1V) kanust
4: [Ni(CO)4] I': TerpakapOOHIITHUKETH

J1: IMXJI0pOoTeTpaaMMUHHHUKEJISI

E: rexcanmanodeppar(Il) kanus

3. YCTaHOBUTH COOTBETCTBUE MEXKTY (POPMYIIOH COETMHEHUS K KOOPIMHAIIMOHHBIM YHCIIOM

[Ni(C0)x]° A: 4

[Co(CN)x]*®) b: 6

[Fe(CO)x]° B:5
Ir:7
:3

4. Ecmu pactBop conepxut 0,02 moss/n1 CA(NO3)2 u 1 mons NH3, Ky = 2,75*%107, To koHIeH-
Tpaum[ MOHOB KaJIMHA B MOJH)/JI

5. Ecnm MakcuMyM MOTJIOIIEHUS BUIUMOT'O CBETA JJII KOMILIEKCa COOTBETCTBYET JITTUHE BOJIHBI
400 HM, TO SHEPrus pacuerieHus B kJ>x/Moib

6. Ecmm nns ocaxnenus xinopa u3 pactsopa Ha 1 monb PtCls*3NH3 (KUpt = 6) Tpebyetcst 1 monb
HUTpaTa cepedpa, TO KOOpIUHAIIMOHHAsA (opMyIia CoeAMHEHUS

Kpumepuu OUEHKU omeema cmyoenma npu 6blnNOJIHEHUU MEeCMmo6blxX 3a0anuil

Ouenka TpebGoBanust K 3HAHUAM
OneHka «OTIUYHO» BBICTABISETCS CTYIEHTY, €CIM OH TIIIyOOKO H
OTJINYHO IIPOYHO OCBOMII IIPOrPaMMHBIN MaTepua, MCYEPIBIBAIOILE,

IIOCJIEZI0BATENBHO, YETKO M JIOTUYECKH CTPOMHO €r0 M3JIaraeT, yMeeT TECHO
YBSI3bIBATH TEOPHIO C TMPAKTUKOW, CBOOOJHO CIpaBIseTcs € 3ajJadyaMu,
BOIIPOCAMM M JPYTMMHM BHJAMH TNPUMEHEHUS 3HAHUW, IIpUYEM He
3aTpyAHAETCA C OTBETOM IIPU BHUJIOU3MEHEHUHU 3aJaHUM, IPAaBUIBHO
00OCHOBBIBACT MPUHATOE PELICHHUE.

OHGHKa «XOpOoHIO» BBICTABIIACTCA CTYACHTY, €CJIM OH TBEPAO 3HACT
XOpouIo Marepuajl, IpaMOTHO U TII0 CYHIECTBY H3Jlara€t ¢€ro, HC OOIIyCKas
CYHICCTBCHHBIX HETOYHOCTECH B OTBETC Ha BOIIPOC, MPaBUJIBHO MPUMCHSACT
TCOPCTUUCCKHUC MTOJIOKCHUS ITPU PCIICHUN NTPAKTUICCKHUX BOIIPOCOB U 34144,
BJIaJceT HGO6X0}II/IMLIMI/I HaBbIKaMM U ITPUEMAaMM X BBITIOJIHCHHA.

OneHka «yIOBIETBOPUTEIBHO» BBICTABISIETCA CTYICHTY, €CIH OH
YIOBJIETBOPHUTENl | UMEET 3HAHUS TOJILKO OCHOBHOI'O XapaKTepa, HO HE YCBOWJI €ro JeTalei,
BHO JIOTIyCKaeT HETOYHOCTH, HEJOCTaTOYHO TpaBUIIbHBIE (HOPMYIHPOBKH,
HapyILIECHHUs JIOTUYECKOM MOCIIEI0BATEIbHOCTH B U3JI05KEHUU IIPOTPAMMHOI0
MaTepHalia, HCIBITBIBACT 3aTPYIHEHHUS TPU 0OOCHOBAHUU OTBETA.

OneHka  «HEYJOBIETBOPUTEIHHO»  BBICTABISCTCS  CTY/ACHTY,
HEYJIOBJIIETBOPHUT | KOTOPHIMI HE 3HAET 3HAUUTENBHOM YacTH NPOrpaMMHOrO Marepuarna,

€IbHO JIOTTYCKAaeT CYIIECTBEHHBIC ONIMOKUA, WUMEET 3aTPyIHEHUS MPU OTBETE Ha
BONPOCBI U 0O0OCHOBaHMHM  OTBeTOB. Kak  mpaBmiio,  OIeHKa
«HEYJIOBJICTBOPUTEILHO» CTaBUTCSA CTYyACHTaM, KOTOpblE HE MOTYT
MPOJIOJKUTD oOyueHue 0e3 JIOTIOTHUTEIBHBIX 3aHATHH 1o
COOTBETCTBYIOIICH TUCITUTIINHE.
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HEPEYEHbB BOITPOCOB K 9K3AMEHY
OcHoBHble nonoxxeHuss AMY. Atom. Monekyna. Xumudeckuii anement. I[Ipocteie n
cioxHbleBelecTBa. OTHOCUTENbHAS aTOMHAsl Macca, OTHOCUTENIbHAsI MOJIEKYJISIpHAs Macca.
Mons.HYucno ABoraapo. MosipHas macca.
OCHOBHBIE THUIIBI XUMUYECKUX PEAKLIUH.
Kraccel HeopraHM4ecKuX BeleCTB:OKCUAbI, KUCIOThI, OCHOBaHMs, coiu. VX ¢usnueckue u
XMMHYECKHE CBOICTBA, CIIOCOOBI MOTyUEHUSI.
Crpoenue atoma. Monens Pesepdopna, ero Hemocratku. Teopus bopa. KBantoBas Teopus
CTPOCHHS aToMa.
KgantoBeie umcna. Ilpunuun Ilaynu. [lpaBuno ['yupga. [lpuHOMN HaMMEHBIIEH SHEPrUU.
IIpaBuna KineykoBckoro.
[Iepnonnueckuil 3aKOH U IEpUOANYECKAsl CUCTEMA XUMHUUYECKUX teMeHToB [[.M.Menneneesa.
[Ipunmun noctpoenus. ['pynnbl 1 nepuobl. 3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB aTOMOB,
MPOCTHIX BEIIECTB M COCAMHEHUI, 00pa30BaHHBIX XUMHUYCCKUMH DJIEMEHTaMH, B Ipeenax
[JIaBHBIX MOArpyNn U nepuooB cucreMsl [|.M1.Menneneesa. [lepruoanuHocTh CBONCTB aTOMOB

Xumunyeckas cBsizb. 300paxkeHne xumudeckoi cBsi3u. KoBasienTHas (mossipHas, HEMOJSpHAS).
Mexanu3mbl 00pa3oBaHusl KOBAJIEHTHOM CBsi3U. CBOICTBA KOBAJIGHTHOM CBsi3U. [ mOpuan3amnus
opOuTaneit. J[unons, IIMHA TUTIONS, TATIOJIEHBI MOMEHT.

Merton BasieHTHBIX cBsi3el. OcHOBHBIE noJoxeHuss Meroaa BC.

MeTtoa MONeKyIspHBIX opOuTaneil. MarHuTHbIE CBOMCTBa BelecTB. JIMHeHass KoMOMHALIMA
atoMHbIX opouTtaneit (JIKAO). CesaspiBaromue u paspoixistonie MO

HNouHnas cBs3b.

Bonmoponnass cBs3b. MexMonekylisspHas W BHYTPUMOJIEKYJSIpHAash BOJOPOAHBIE CBSA3M.
Me:xMOoIeKyIIpHOE B3aUMOJIEUCTBUE: 1) 3JIEKTPOCTaTUYECKOE — OPUEHTALMOHHOE (AMIIONb-
JTUTONBHOE), UHAYKIIMOHHOE W JUCIIEPCHOHHOE; 2) JOHOPHO-aKIenTopHoe. YpaBHeHUe Ban-
nep-Baanbca. 3HaueHue BOIOPOAHBIX CBSI3EH.

Meramnnueckas cBs3b. CXOJICTBO M pa3MuM€ C KOBAJEHTHOHM CBsA3bIO. HeHachllleHHOCTh U
HEHAIIPABJIEHHOCTh METAJUIMYECKON CBSI3H.

Xumnyeckass KkuHeTnka. CkopocTs xumuueckux peakuumid. Cucrema. ['oMoreHHele u
rereporeHHsle cuctembl. Paza. CKOpOCTb TOMOT€HHON M I€TEPOT€HHOMN pEeaKLUi.

@®akTophl, BIUSIONINE HA CKOPOCTb XMMHMUYECKUX PEaKIUil. 3aBUCUMOCTh OT KOHIIEHTpAaIUH.
OCHOBHOU 3aKOH XUMHUYECKON KMHETHKH.

Biusitane Ha CKOpOCTh XHMMHMUYECKHX peakiuid Ttemmeparypsl. IlpaBmiio Bant-T'odda.
AKTHBHBIE MOJIEKYJIBl. DHEPIUsl aKTHBALMH. 3aBUCUMOCTb DHEPIMM AaKTUBALIMKA OT MPHUPOJBI
pearvpyomux BelEeCTB. DHEpreTHYecKuil Oapbep, MEepexOoqHOE COCTOSIHHE. YpaBHEHHE
AppeHnyca, kak 00Jjiee TOYHO OINHCBIBAIOIIEE 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEaKIMU OT
TEMIIEpaTypBbl.

3aBUCHUMOCTb CKOPOCTH XUMHUYECKUX PEAKLUI OT IPUPOBI PEArUPYIOLIETO BELECTBA.

Ilonsatne o katanmmse w© Katanusaropax. Karamnrtuueckue peakuuu. ['OMOreHHBIM U
reTeporeHHbpld  Karanu3. MexaHu3Mm  JIeHCTBUS  KaTalu3aToOpoB. AKTHBHBIE LEHTpPBI
karanu3atopoB. Karanutuueckue aael. [Ipomotopsl. M361paTenbHOCTh KaTaIN3aTOPOB.
Tepmonnnamuka. Tepmonunamuueckass cucrema. Paza. ['ereporeHHas M TOMOI€HHas
cucteMmbl. KomnoneHTs! cuctembl. DyHKINU U TApaMETPBI COCTOSAHUA. BHYTpeHH s sHEprusl.
IlepBoe Hauvano (3aKOH) TepMOAMHAMUKU. DHTaIbNuA. CTaHAAPTHOE COCTOSHUE BEILLECTBA.
CranzapTHas SHTANIbIMUS PEAKIUN.

Tepmoxumusa. Tepmoxumuyeckoe ypaBHeHue. 3akoH JlaByaspe-Jlammaca. OCHOBHOM 3aKOH
TepMOXUMUM - 3aKkoH ['ecca. Kpyrosble nporecchl (LIUKIIbI).

DOHTpomnusl Kak (YHKIHS COCTOSTHUSI CUCTEMBI. TepMoauHaMHYecKass BEPOATHOCTb COCTOSTHUS
cucrembl W. CtanaapTtHas sHTponus. Bropoe Hayano (3aKkoH) TEpMOAMHAMUKH.

[Tocrynar Ilnanka (Tperbe Hayano TepMOAMHAMHKHU). V3MeHeHHE SHTPONHM BELIECTBA C
YBEIIMYEHUEM TEMITEPATYPHI.

Oueprus [m66ca. CsizanHas sHeprus. HarmpaBieHHOCTh XMMHUYECKOT0 Mpoliecca.

OOparumble 1 HeoOpaTuMble peakuuu. Xumuueckoe paBHoBecue. [lpunnumn Jle Ilarenbe.
CwMmelieHne XuMUYeCKOro paBHOBECHS.

PactBopel. Knaccudukamus pacTBOpOB 10 arperaTHOMy COCTOSHHIO. HachlleHHBIE,
HEHACBILICHHBIE U NIEPECHILIEHHBIE PACTBOPBI.

Konnentpanust pactBopoB. KonmeHTpupoBaHHble W pazOaBiieHHBbIE pacTBOPHL. CrocoObl
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29.
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38.

BBIPAYKEHHS KOHIIEHTPAIlMX PACTBOPOB.

DIIEKTPOIUTHI U HEANIEKTPOIHUTHL. CHIIbHBIE, CTTA0BIC U CPETHEH CHUITBI SJICKTPOJIHTHI.
DnekTpouTHieckass auccouranus. (OCHOBHBIE TMOJOXEHUS TEOPUU DIIEKTPOJIUTHYECKOU
nucconuanuu. Mexanusm auccouuanuu. KucioTel, ocHOBaHUS M coiM ¢ Touku 3peHust TO/I.
Crenens nucconmanuu. KoHcranta quccornuanuu. 3akoH pazdasienus OcTBaibaa.
DJIEKTPOJIMTUYECKAsT Auccolanusi Bojabl. MoHHOE mnpou3BeaeHue BOJbl. BoaopomHblii u
TUJIPOKCUIIbHBIN MoKa3zaTesu. pH pacTBOpoB colieil.

[IpousBenenue pacTBOpUMOCTH. Peakiinu noHHOTr0 0OMeHa.

I'maponus coneid. Tunsl ruaponusa. Peakuus cpeapl. CTENeHb U KOHCTAHTA TUPOJIU3a.

Wneanbubie pactBopbl. KosmratuBHbele cBoiicTBa pacTtBopoB. Ocmoc. OcMoTHuecKoe
napiienune. 3akoH Paynsa. CineactBus u3 3akoHa Pays.
OKucnuTenbHO-BOCCTAaHOBUTENbHBIEC peakiuu. Teopus OBP. Knaccudukanms

OBP.Oxkucnurenu u BoccranoBuTend. Metozsl cocraBieHus ypapHenuii OBP.
DneKkTpon3. DJIEKTPOJIU3 paciiaBoB, BOAHBIX pacTtBopoB. [lonstue o I'D. CocraBienue 1'3.
O/1C snementa. CrannaptHas D/1C snemenra.

OnexTponuble TNoTeHHManbl. CTaHZapTHBIE 3JEKTPOJIHBIE MOTCHIMATBL.  3aBHCHUMOCTb
AIIEKTPOTHOTO MOTEHIMATa OT KOHIICHTPAIM BeIecTB U TemiepaTypsl ( ypaBHeHue HepHeta).
DAEKTPOXUMHYECKUNA Psi/I HAMIPSKEHUN METaIlJIOB.

KosmyecTBeHHAs XapaKTepUCTUKA TIPOIIECCOB AIEKTposn3a (3akoH Dapanest).

Hucnepcubie cuctemsl. JucnepcHas ¢aza u qucnepcuoHHas cpefa. CycrneH3ud U SMYJIbCUU.
Konnounansie pactBopsl. Dpdext Tunnans. Koarynsaus. 3HaueHne KOUTOUIHBIX PACTBOPOB.
Kowmmnekcusie coenuuenusi. Koopaunauuonnass teopust Bepnepa. OCHOBHBIE THIIBI K.C.
Howmenknarypa k. ¢. [IpakTudeckoe NpuMeHEHHE K. C.

Kpumepuu OUCHKU omeema Ha IK3amene

4-6annbHast Iloxka3arenu Kpurepun
IIKaJ1a (YPOBEeHb
OCBOCHUS)

OTtnuaHO 1. TTosnHoTa Crynenrom JaH MOJIHBIM, B
(TOBBILICHHBIH U3JI0KCHUS JIOTUYeCKON MIOCJIEI0BATENbHOCTH
YpOBEHB) TEOPETHYECKOTO pasBEpHYTHII OTBET Ha IOCTAaBIICHHBIN
MaTrepHana; BOIPOC, IJIe OH MPOJEMOHCTPUPOBAJ 3HAHUS
2. IlomHoTa nmpeaMeTa B TOJHOM oObeMe ydeOHOU
3. IlpaBUiIBHOCTD pOrpaMMBl, JIOCTATOYHO riry0oKo
W/AIH OCMBICIINBAET THUCIUTIIHHY,
apryMEHTHUPOBAHH | CaMOCTOSITENBHO, u HCcYEepIIbIBAIOIIE
oCT b | OTBEYaeT Ha JOMOJHHU-TEIBHBIC BOIPOCHI,
M3JI0KEHHUS IPUBOAUT  COOCTBEHHBIE IPHUMEPHl 110
(mocnenoBaTeNbHO | MPOOJEMaTHKE IMOCTABICHHOTO  BOIPOCA,
CTb JICHCTBUH); pelml  MpeAsoXKEeHHble  MPaKTHYECKHe

4, CaMOCTOATENLHO 3agaHus 0e3 OIIHOOK.
Xopormo CTb OTBETA, CTtyneHTOM IaH pa3BepHYTHI OTBET
(6a30BbIit 5. KysbTypa peun; Ha [IOCTaBJICHHBIM BOIPOC, IJ€ CTYIEHT
YPOBEHB) 6. ura JEMOHCTPUPYET 3HAHUS, TPHOOPETCHHBIC Ha
JCKIIMOHHBIX M CEMHHAPCKUX 3aHATHAX, a
TaKXe MOJydYeHHBIE MOCPEJCTBOM H3YUEHUS
00s13aTeNIbHBIX yYEOHBIX MaTepUaIOB IO
KypCy, NaeT apryMEHTHPOBAHHBIC OTBETHI,
MPUBOAUT IPUMEPBI, B OTBETE MPUCYTCTBYET
CBOOOZHOE  BIAJCHHE  MOHOJOTHYECKOM
peublo, JOTHYHOCTh U IOCIEI0BATEIbHOCTD
orBera. OIHAKO JOMYCKAEeTCs HETOYHOCTH B




Y 10BJIETBOPUTEIBHO
(IMoporoBbIii YpOBEHB)

oTBeTe. Pemmn MMPCAJIOKCHHBIC
MPAKTUYICCKUC 3aJlaHUA C HEOOIBITUMHA
HCTOYHOCTAMM.

HeynosieTBopUTeIbHO
(YpoBeHb He
cpopMHpOBaH)

CTrynieHTOM JaH  OTBET, CBHUJCTEIBLCT-
BYIOIIIMHA B OCHOBHOM O 3HAHHMM MPOLIECCOB
M3y4aeMON JUCUUIUIMHBI, OTJIMYAOLIANCS
HEJIOCTaTOYHOW TJIyOMHOH ©  IOJHOTOH
PacCKpBITUSI TEMbI, 3HAHUEM OCHOBHBIX
BOIIPOCOB TEOpHUH, cJIab0 chOpMHUPOBAH-
HBIMA  HaBBIKAMM  aHaliu3a  SIBJICHHH,
MPOIECCOB,  HEIOCTAaTOYHBIM  YMEHHUEM
JlaBaTb apryMEHTUPOBAHHBIE OTBETHl U
MPUBOJIUTH MPUMEDBI, HEJ0CTAaTOYHO
CBOOOMHEIM BJIAAECHUEM MOHOJIOTHYECKOM
peublo, JIOTUYHOCTBIO M  MOCJeI0Ba-
TEJNbHOCTBIO OTBETA. Homnyckaercst
HECKOJIbKO OIIMOOK B COACP)KaHWU OTBETA U
PEIICHUHU PAKTUYCCKUX 3aJaHUH.

CrygeHTOM J1aH OTBET, KOTOPBIU
COJICPXKUT PAIl CEPHbE3HBIX HETOYHOCTEH,
OOHapy>KUBAIOLIUN HE3HAHHE TPOIECCOB
M3y9aeMOU MpeIMETHOM 00JIaCTH, OTINYAL0-
HIMICST HETTyOOKHM PAacKphITUEM TEMBI,
HE3HAaHUEM OCHOBHBIX BOIIPOCOB TEOPHH,
Hec(hOpMUPOBAaHHBIMM HABBIKAMHM aHAJIHM3a
SIBJICHHM, TPOILIECCOB, HEYMEHHMEM JaBaTh
apryMEHTHPOBAaHHBIE  OTBETHI,  CIa0BIM
BJIaJICHHEM MOHOJIOTHYECKOM peyblio,
OTCYTCTBHEM JIOTUHYHOCTH u
MOCJIEIOBATEILHOCTH.  BBIBOJBI  TTOBEpPX-
HOCTHBI. PernieHue mnpakTUyecKuX 3aJaHui
HE BBIMOJHEHO T.€. CTYJIEHT HE CIOCOOEH
OTBETUTh  HAa  BONPOCHl  Jlaxe  IpHU
JIOTIOJIHUTENFHBIX ~ HABOJSIIUX  BOIPOCax
MpenogaBaTelis.




