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1. IIEJIM OCBOEHMS YYEBHOM JUCHUTLIMHBI

]_Ie.]IﬂMI/I OCBOEHHUSI JUCHHUILIHHBI «XHMMHS» SBJISIOTC:

- H3YUCHHUC CTyACHTAMHU OCHOBHBIX TIOHSATHI 1 3aKOHOB XHUMUH,

-OCBOEHHE OCHOBHOI'O MaTepHaja 1o CTPOCHHUIO aTOMOB, XMMHUECKOM CBSI3U U 3aKOHOMEPHOCTSM,
CBS3aHHBIM C [IEPUOJUYECKUM 3aKOHOM M IIEpUOINYECKON cucteMon aseMeHToB J1. Y. Menneneesa;
- H3Y4YCHHUC OCHOB XUMHYIECKOHN TCPMOJUHAMUKN U KHHCTUKU XUMUUYCCKUX ITPOLICCCOB;

- TOJIydyeHHe TITyOOKHX 3HaHUH 110 TEOPUU PACTBOPOB U TEOPHH DJIEKTPOXUMHUUECKHUX MTPOLIECCOB.

2. MECTO YYEBHOMH JUCIIUILIVHBI B CTPYKTYPE OIIOII BO

JucrtunnuHa «XUMHsD OTHOCUTCS K 0053aTeTbHOM YacT TuciuIuinH broka 1; u3yydaercs B 1
ceMecTpe.
[Ipemmaraembrii Kypc MOMOXKET CTYACHTAM MPUOOPECTH 3HAHUS MO OCHOBHBIM XMMHYECKUM
MOHSTHUSM, MOHSThH CYIIIHOCTh MPOTEKAHUS XHMUYECKHUX MPOIIECCOB.
Ta6auna 2.1.

CBA3b JUCHUITINHBI «XHUMHSI C mocJICAYOIUMHA JUCHUIVIMHAMHUA U CPOKH UX U3YUYCHHUSA

Kon JMCcUMIIMHBI, TOCHEAYIOMINE 3a JUCHUTIITUHON Cemectp
JIACIATUIAHBL «XUMUS»
b1.B.10 Maremarnka 2,3
b1.0.06 dusuka 2,3
b1.B.09 Buosorusa ¢ ocHoBaMHU SKOJI0THH 3

B pe3yiabTaTre OCBOCHUA TUCHHUIIJIHHBI CTYACHT 10J/I7KCH

3HATDL:

[TpuHIMOBI KTacCUpUKAIMKA U HOMEHKJIATypy HEOPraHMUECKUX COeIMHEHUI];
OCHOBHBIE THUIIBI XUMUYECKHX CBSI3EH;

OCHOBBI COBPEMEHHOW TEOPUU CTPOEHNUS aTOMa;

Teoputo KOMIUIEKCHBIX COEIMHEHUN;

OCHOBBI PHEPTETUKH U KHHETUKN XUMUYECKUX TIPOLIECCOB;

Teoputo pacTBOPOB HEAIEKTPOIUTOB U AIEKTPOJIUTOB;

OCHOBBI 2JIEKTPOIUTHYECKUX ITPOLIECCOB.

YmMmerh:

e HaxomuTe CBA3b MEXIY CTPOCHUEM BEILIECTBA U €r0 XUMUYECKUMU BO3MOKHOCTSIMU;

e Pemare mo0ble XMMHUYECKHE 3a7aud, ONHMPAsCh Ha TEOPETHUYECKHI MaTepual  OCHOB
XMMHH;

e IIpoBoauTh mpocrenmme pacd€rbl MO0 OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIM PEAKLIUAM,
SHEPreTUYECKUM U KHHETUYECKHUM IIpoLeccaM, TEOPUU PaCTBOPOB;



e PaGorare B

000pyIOBaHUS;
e CocTaBisaTh XMMHUYECKHE pcakuuun JIFOOBIX XUMHUYECKUX IIPOUCCCOB U BBIMOJIHATH HA UX
OCHOBE HEOOXOAUMBIEC PACUETHI.

Biaanern:

nabopatopun ¢

HCIIOJIb30BaHNECM

IIPOCTEHIIIETO

e MeToauKOM MPOBEACHHS XUMUYECKOTO SKCIIEPUMEHTA B TAOOPATOPHBIX YCIIOBUSX;

e VYMeHueM MPaBUILHOTO OOBICHEHHS PE3yIbTaTOB IKCIIEPUMEHTA, €CITH JIaXKe PE3yJIbTaT
OTpPHILIATEIIbHbIN;

e MeroaMu OKa3aHUs NEPBOM MOMOIIY IPU HECHACTHBIX CIy4YasiX B XHMUYECKOM
nabopaTopHH.

3. KOMIIETEHIIMA OBYYAIOIEI'OCsl, ®POPMUPYEMBIE B PE3YJIbTATE
OCBOEHMS YYEBHOU IMCIIUIIVIMHBI

[Ipouecc u3ydeHHs] TUCHUIUIMHBI HalpaBlieH Ha (OPMUPOBAHHME SIIEMEHTOB CIEAYIOIIMX

komrereHui B cootBeTcTBUU ¢ @I'OC BO u OIIOIT BO no qanHOMY HampaBJICHUIO MOJITOTOBKH:

Kon HaumeHnoBanu Nuaukarop B pesyabTare ocBoeHus
KOMIIETEHIL € KOMIIeTeHIIUH AOCTHKEHUSA AUCHHUILIMHBI 00yYAKOLIHICH
UH KOMITeTeHIMH JMOJIAKEH:
Oobwenpogheccuonanvrvie KoMnemeHyuu U UHOUKAMOPbL UX 0OCHUNCEHUS
OIIK-1 Cnocoden pemars - | OIIK-1.1. 3HaTh:
MMOoBbIC 3a1a4YH npmbec— I[eMOHCTpI/IpyeT 3HAHHC - OCHOBHBIC IIOHATHUA W MCTOObI
CHOHAJIbHOI  /IesiTeJb- | OCHOBHBIX 3aKOHOB | (hyHJaMEHTAJIbHbIX paszenoB
HOCTH HA OCHOBE 3Ha- | MAaTEMaTHYECKHUX, €CTe- | MAaTeMaTHKH,  HEOOXOOUMbIE B
HMii OCHOBHLIX 3aK0- | CTBEHHO-Hay4YHBIX M 00- | mMpoecCHOHaIbHON esITeIbHOCTH;
HOB MAaTeMAaTH4YeCKHX, | IMEMpodecCHOHATEHBIX - OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX U JHUCHUIIINH, HEO00XO0- €CTCCTBECHHOHAYYHBIX JUCHUIIIINH
00LenpoecCHONANILH | IMMBIX UL PELICHHMS | JUIs PEIICHHs CTaHIAapTHBIX 3a/1a4 B
bIX JM CUMIIMH ¢ | THUIIOBBIX 3a1a4 B | obmacti mpodeccruoHaTEHOM
npumMeneHneM uHgop- | obmactu JIESTENBHOCTH;
MalMOHHO-KOMMYHMU- ATPONHIKEHEPUH . - NPUHIHUIIBI, METOJbI U CPEACTBaA

KAallHOHHBIX TEXHOJI0-

'

OIIK-1.2. Ucnons3yer
3HAaHUS OCHOBHEIX 3a-
KOHOB MaTeMaTH4ec-
KHX M €CTECTBEHHBIX
HAyK ISl pelIeHUs
CTaHJAPTHBIX 33734 B
arpOMHXCHEPHH.
OIIK-1.3. [Ipumenser
UH()OPMAITUOHHOKOMMY
HHUKAIMOHHBIE TEXHOIO-
THM B PEIICHUH THIIO-
BBIX 3a7a4 B 00JIacTH
arpoOMHXEHEPUU
OIIK-1.4. Tlonb3yercs
CreruaabHbIMH mpo-
rpaMmvmamMd U Gasamu
JAHHBIX TpU  paspa-
OOTKE TEXHOJIOruil U
CPEICTB MEXaHU3aIuKN B
CEIIbCKOM XO3SHCTBE

pEIICHNsT  CTaHAAPTHBIX  3a]ad
Npo(eCCHOHATIBHON  JIeATEIbHOCTH
Ha OCHOBe WH(POPMALMOHHOW W
Ooubnmorpaduyeckoil KyJmbTypel C
NpUMEHEHHEeM HH(POPMaIlOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH U
C y4eTOM OCHOBHBIX TpeOOBaHMI
MH(OPMAITMOHHOW 0€30MacHOCTH.
Ymertn:

- HUCIIONB30BaTh MaTEMaTHYECKUE
METOABI ISl PELIEHUs] TPUKIaTHBIX
3a1ay;

- YNTaTh HAyYHYIO JIUTEPATypy IO
CBOEH cHennaIbHOCTH, MCIIONb3YIO-
LIyI0 MATEMaTUYECKUN anapar;

- TPHUMEHSTH OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX  JUCIHILUIAH
JUISL pellieHns] CTaHAAPTHBIX 3a1a4 B
obnactTu TpodecCHOHANBHON 1es-
TENBHOCTH;

71a00paTOPHOTO




- pewlaTh cCTaHAApTHBIE 3a/aud
npodeccHOoHANBHOH — AeSTeIbHOCTH
Ha OCHOBE WH(M)OPMALMOHHOW H
oubnuorpaduieckodl KyJnbTypbl C
OpUMEHEHHEM  UH(OPMALMOHHO-
KOMMYHHKAIUOHHBIX TEXHOJIOTHH U
C YYETOM OCHOBHBIX TpeOoBaHHMH
WH(OPMAITMOHHONW  0€30MacHOCTH
Baapern:

- MaTeMaTHKOCTATUCTHYCCKUMHU
MeToJaMu  00pabOTKH  BKCIepH-
MEHTAJIbHBIX JTAHHBIX;

- HaBBIKAMH UCIIOJIb30BaHUS
OCHOBHBIX  3aKOHOB  €CTECTBEH-
HOHAY4YHBIX JMCIMTUTAH TSt
pelleHHsT CTaHJapTHBIX 3aJa4 B
obmactu  mpoecCHOHATBHON  Jie-
STEIBHOCTH;

- HaBBIKAMU TOATOTOBKU 0030POB,
aHHOTalWH, cocTaBieHus pedepa-
TOB, HAyuyHBIX JIOKJIAJIOB, IyOJIH-
Karuii, wu  OumOmmorpadmu 10
HAYYHO-UCCIIENIOBATEIILCKON padoTe
c yderoM TpeboBaHUNl uHGOP-
MAaIMOHHOW 0€e30MacHOCTH

OIIK-4

Cnoco0eH peain3oBbI-
BaTh COBpeMeHHBbIE
TEXHOJIOTHH H 00O0CHO-

OIIK-4.1.
Hcnonb3yer Matepualibl
HAyYHBIX HCCIIEIOBAHUN

3HarTh:
- COBPEMCHHBIC TEXHOJIOIHH
podeCCHOHATBHOMN eITEILHOCTH;

BbIBAaTb HUX INpPHMeEHe- | 10  COBEPIICHCTBOBA- YmeTh:
HUe B mnpodeccHo- | HUI0O TEXHOIOTUA W - peamn30BBIBATH COBPEMEH-
HAJILHOM IeATEILHOCTH | CPEACTB  MEXaHM3alUK | HBIE TEXHOJOTMM M OOOCHOBEIBATH
CENbCKOXO3AMCTBEHHOrO0 | MX TIPUMEHEHHE B  IIPOQeccuo-
TIPOM3BOJICTBA HaJBHOH esITeThHOCTH;
OIIK-4.2. Baaners:
OOGOCHOBBIBaeT MpHUMe- - HaBbIKAMU OOOCHOBAHUS U
HEHHE COBPEMEHHBIX | PEAM3alluM COBPEMEHHBIX TEXHO-
TEXHOJOTUH  CeIIbCKO- | JOTHH B podeCCHOHaTBEHON
XO3SMCTBEHHOIO  Ipo- | ACATCIBHOCTH
M3BOJICTBA, CpenCcTB
MeXaHU3aIn TUISt
MPOU3BOJICTBA,  XpaHe-
HUS W  1epepaboTKu
MPOAYKIIUU  KUBOTHO-
BOJICTBA W pacTeHwHe-
BOJICTBA
4. OBBEM JUCHUIIUHbI U BU/IbI YUYEBHOM PABOTBI
Taoauma 4.1.

O0bem TMCHUIIIMHBI M BUABI Y4eOHOH padoThl




Bua yueOHoii padoTbl Bcero 1
4acoB cemecTp

OO0mmast Tpy10€MKOCTh TUCIUTUTIHBI 180 180
AyIUTOpHBIE 3aHATHS 66 66
Jlexuuu 34 34
Jlabopatopusie 3ausitus (JIP) 32 32
CamocrosrensHas padota (CPC) 60 60
KonTpois o4 54

5. COIAEPKAHHUE JUCHUIIJIMHBI, CTPYKTYPUPOBAHHOE IIO0 TEMAM
(PA3AEJIAM) C VYKA3BAHMEM OTBEJIEHHOI'O HA HHUX KOJMYECTBA
AKAJEMHUYECKUX HWJIN ACTPOHOMHYECKHUX YACOB U BHUJIOB YYEBHbIX

3AHATUN
Tadauma 5.1.
5.1 CTpykTypa AUCHUILINHBI
OO6m1as Tpy10€MKOCTh JUCIUTLTMHBI COCTABIISAET S 3a4eTHHIX eauHull, 180 vacos.
NeNe | HammeHoBaHMe pa3jesa 2 Buawbi Dopmbl
n/n (TeMbI) z yueOHOH padoThI TeKYLIEro KOHTPOJIsd
© JI J3 | CP ycneBaeMocTH
1. | OcuoBHple moHATHA XH- | 1 2 - 6 CobecenoBanue, TECTOBBIN
MuH. CTEXHOMETPUIECCKUE KOHTPOJIb,
3aKOHBI. Kontposbnas padota 1
2. | OcHOBHBIE KJIacchl Heop- | 1 2 2 6 CobecenoBanue, TECTOBBIN
TaHUYECKUX COCAUHCHHI KOHTPOJIb.
Kontposbhas padota 2
3. | CtpoeHue aroma. 1 4 4 6 CobecenoBanue, TECTOBBIN
KOHTPOJIb.
KontposbHas padota 3
4. | Ilepuoguveckuii 3akoH u | 1 4 2 6 CobecenoBaHue, TECTOBBIN
nepuoandYecKas  cucTema KOHTPOJIb.
XUMHYECKHUX  DJICMEHTOB KonTpossHas padora 4
J.A.Menneneea.
5. | XuMmuueckas CBA3b. 1 4 2 6 CobecemoBanue,
TECTOBBI KOHTPOIIb.
KonTtponbHas padorta 5
6. | CxopocTb xumuueckux | 1 4 4 6 CobecenoBanue,
peaKui. XHUMHUYECKOE TECTOBBIN KOHTPOJIb.
paBHOBECHE. KonrposnbHas pabora 6
7. | DHepreTuka W HampaBieH- | 1 4 4 6 CobecenoBanue,
HOCTh XHUMHYECKHUX IpO- TECTOBBI KOHTPOIIb.
1[ECCOB. KonrtponbHas pabora 7
8. | PactBopsl. Teopus asmekr- | 1 4 6 6 CobecenoBanue,
POJIUTUYECKON JIHCCOIHA- TECTOBBI KOHTPOIIb.
LUH. Konrtponsnas padora 8
9. | OKHCIUTEIBHO-BOCCTAHO- 1 4 4 6 CoOecenoBanue,
BUTETILHBIC PEAKIINH U TECTOBBIA KOHTPOJIb.




ANIEKTPOXUMHUYECKHUE IPO- Konrtponsnas padora 9
LECCHI.
10 | KommekcHele — coemune- | 1 2 4 6 Co0OecenoBaHue, TSCTOBBIIM
HUSL KOHTpPOJIb
Konrponsnas pabdora 10
HUTOIO: 34 32 | 60

5.2. Conep:kaHue TUCHUTLIUHBI « XUMHSD

Pa3znesn 1. Beenenue

OcHoBHblE NpPOOJIEMBI COBpEMEHHOW HeOopraHmdeckod xuMmMuu. Pycckas HOMEHKIaTypa
HEOPraHUYECKUX COETUHEHHUH (KUCIOPOJ, OKHCEN, TMAPOOKUCH, BOJA, 1IEJI04Yb, EPEKUCh BOJOPOJA,
CEpHOKHUCIIBIN, XJTOPUCTHIN U T.11.). MeKIyHapoHasi HOMEHKIIATypa. XUMHUS U IKOJIOTHUS.

OcHOBHbBIE MOHATHS M 3aKOHBI XMMHH. ATOMHAsi €IMHULIA MAacChl. ATOMHAsl U MOJIEKYJspHAasi
Maccel. Monb. MoinibHasg Macca. BanentHocTs. CTeneHb OKHCIIEHMs. DKBHUBaJeHT. MobHas macca
skBHUBaJIeHTa. OmnpeneneHuss XUMUYECKOrO0 SKBUBAJIEHTA JJIEMEHTA, KHUCIOTHI, THIPOKCHIA, COJIH,
okcnga.  OKHMCIMTENbHO-BOCCTAHOBUTENBHBIE  OKBUBAJIEHTBL.  3aKOH  CTEXHOMETPUH.  3aKOH
SKBHUBAJICHTOB.

Paznen 2. OcHOBHBIE KJIaCChl HEOPTAHMYECKUX COeTHHEeHM i
Knaccudukanus HeopraHmdeckux coenuHeHUd. OKCHUIIBI, KHUCIOTHI, OCHOBAHMS, COJIH.
Knaccudukanus, pusnyeckne u XUMHUYECKHUE CBONCTBA, CIIOCOOBI TTOJTYUEHUS.

Pa3nen 3. Ctpoenue atoma. Pa3zBuTue npeacraBjieHuid 0 CTPOEHUH aTOMa

ATOM — Kak ciokHas cuctema. CiioxHas cTpykrypa siapa. [[poToHbI 1 HEUTPOHBI.

JIBoilicTBeHHasi mpupoja dJIEKTpoHAa. Macca | 3apsii DJIEKTPOHOB. BoJHOBBIE CBOMCTBa
anekTpoHoB. CooTHolmieHne HeomnpeaeneHHocTH [eizenOepra. I[lonstue opburtamu. BosHOBas
¢byHkuss u BoiHoBoe YypaBHeHue Ilpenunrepa. PaamanpHas U opOHUTanmbHas COCTaBJISIONINE
BOJTHOBOM (hyHKITUH.

KBantoBbie uncna. CTpykTypa 3JIEKTPOHHBIX 00o0siouek. KBaHTOBbIE YpOBHH, KBAHTOBBIC
NOIypoBHH, s-, P-, d-, f- atromubie opOutanu. IlpaBuna KieukoBckoro. PeaiibHble pacrosiosKeHUs
YPOBHEU M MOJAYPOBHEU B aTOME.

OcHOBHbBIE MPUHIUIIBI paclpeAeseHUs JIEKTPOHOB B aTOME: MPUHIUI HaWMEHBIICH SHEpruu,
npuniun [laynu u npasuiio ['yHa.

N300paxkeHue HIEKTPOHHON CTPYKTYyphl aToMa MpU TOMOIIM D3JIEKTPOHHBIX (opMyn H
KBaHTOBBIX AYEEK. DHEPreTUYECKUE TUarpaMMbl MHOTO3JIEKTPOHHBIX aTOMOB.

Pasnen 4. Ilepumoauyveckuii 3aKOH M mnepuoanyeckasi cucrema sjaementoB JI.U.
MenpaesieeBa

IToricku OCHOBBI KiacCU(UKALMK XUMHUYECKUX 3JIEMEHTOB 10 OTKPBITHUS IMEPHOIUYECKOrO
3aKOHA.

Tpu srama pa6otsl .M. MenaeneeBa B 007acTH CUCTEMAaTHKH XMMHUYECKHX 3JIEMEHTOB.
dopmynupoBKa INepuogudeckoro 3akoHa. (Co3gaHue MEPUOJUYECKONM CHCTEMBI  DJIEMEHTOB.
Jlormdeckue BBIBO/BI U3 MIEPUOANYECKOTO 3aKOHA U IEPUOJUYECKON CUCTEMBI 2JIEMEHTOB.

CoBpemeHHass  (GOpMYJIHpPOBKa NepuOaMYecKOro 3akoHa. CTpyKTypa COBpPEMEHHOM
MIEPUOJUYECKON CUCTEMBI 3jeMeHTOB. KopoTkonepuomHsli M UIMHHONEPUOIHBIA  BapHaHTHI
nepuoandeckor cucremsl. llepuon. I'pymnma. JleneHue rpynmbsl Ha NOArpynnbl. Tunudeckue
2JIEMEHTHI, [TOJIHBIE AHAJIOTH.

S-, p-, d-, f- aemenThI. BHYTpEeHHSS M BTOpUYHAS IEPUOITUHOCTb.

3aKOHOMEPHOCTH M3MEHEHMSI OCHOBHBIX XapaKTepUCTUK aTOMOB IO MEpHoJaM U
rpynnaM. Paauycel aTOMOB M HMOHOB, J3HEPIHS MOHM3ALMU, CPOJICTBO K DIIEKTPOHY,
DJIEKTPOOTPULIATEIIBHOCTE: HW3MEHEHHUs JTHUX XapaKTEepPUCTHUK I10 IIEpUOJaM W TIpyIIIaM.
3aKOHOMEPHOCTH M3MEHEHUsI BAJCHTHOCTH, OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX CBOMCTB
DJIEMEHTOB M CBOMCTB OJHOTHUIHBIX COCIUHEHHUH.



BaneHTHBIC 3JIEKTPOHBI U MHOTOOOpa3Ke BaJICHTHBIX COCTOSHUN aromoB s-, p-, d-, f-
9JIEMECHTOB.

Pa3nen 5. Xumnueckasi cBsizb

Tunsl xumuueckoit csizu. KoBaneHTHas (noJisipHas U HemoJigspHas). MeTol BaJ€HTHBIX CBS3€l
(MBC). Curma- u nu-cBsi3u. OCHOBHBIE XapaKTEPUCTUKU KOBAJIEHTHOW cBsA3M. JlinHAa W 3Heprus
cBsizu. KpatHocTh cBsizu. ['mOpuamsamms atoMHbIX opOuTaneil. MeTton MOJEKyIspHBIX OpOuTanei
(MO JIKAO). DHepreruyeckue aAuarpaMMbl TOMO- U TeTEpOsIEpHBIX MoJeKya. [lonspuzanus cssu.
JIMnoNbHBIA MOMEHT CBA3U. XapaKTEPUCTUKU B3aMMOJICHCTBYIOINUX aTOMOB: MOTEHIUAN HOHU3ALINH,
CPOJACTBO K DJJEKTPOHY, OJJIEKTPOOTPUUATEIBbHOCTh. VMOHHAs CBS3b Kak NPEACIbHBIN Ciydai
KOBAJICHTHOM MOJISIPHOM CBsI3U. JJOHOpPHO-aKLENTOPHBIM MEXaHNU3M 00pa30BaHUSI KOBAJIEHTHOM CBSA3H.
Bomoponnas  cBa3b. MexXMOJIEKYylsipHass M BHYTPUMOJIEKYJIIDHas ~ BOJOPOJHAs  CBS3b.
MexmonekyaspHble B3aUMOJEHCTBUS MOJIEKYN. 3HAuY€HHE BOJOPOJHBIX CBsA3eil. Meraminyeckas
cBs13b. KommiekcHble coequnenus. KoopaunanuonHas teopus. THIHMUHBIE KOMILIEKCOOOpa3oBaTenu U
auragasl. MOHO- M TOJMIACHTaTHBIE JUTraHAbl. XeJIaTHbIE KOMIUIEKCHI. 30MepHusi KOMIUIEKCHBIX
coenuHeHuil. Knaccudukanus 1 HOMEHKIaTypa KOMIUIEKCHBIX coelnHeHnH. KBaHTOBOMexaHnyecKue
METO/Ibl TPAKTOBKH XMMHUYECKON CBSI3M B KOMIUIEKCHBIX COCIMHEHMsX. J(Hucconmanusi KOMIUIEKCHBIX
coenuHeHUM. KoOHCTaHTa HECTOMKOCTM KOMIUIEKCHOTO HMOHA. [IpuMeHeHne KOMIUIEKCHBIX
COEIMHEHU M.

Pa3znen 6. KuHeTHKAa M MeXaHU3M XHMHYECKHX peaKIuii

CKopoCTh XMMHYECKOHN pEeaKIfH, €€ 3aBUCUMOCTh OT MPHUPOJBI M KOHIICHTPAIIMH PEareHTOB,
Temmneparypbl. KoHCTaHTa CKOpOCTH, €€ 3aBHCHUMOCTh OT TEMIIepaTypbl. YpaBHeHUE AppeHuyca.
OHeprusi akTuBanuu. [loHSATHE O TEOpUM AKTUBHBIX COYJApEHUMN, aKTHBUPOBAHHOM KOMIUJIEKCE B
Teopun aOCONIOTHBIX CKOpPOCTEM peakuuu. MexaHu3M M KUHETHKa peakuuid B TOMOTE€HHBIX H
rereporeHHbix  cucremax. llemueie  (H.H.CemenoB) wu  koneGatenpHbie  (Bb.I1.Benoycos,
A.M.XaboTtuHCKHIi) peakiuu. ' OMOTeHHBIN U reTeporeHHbIN KaTann3. KuHeTndecknuid BEIBO 3aKOHA
JEUCTBYIOIIUX Macc.

Nurubutopsr u uHrnOupoBanue. OCOOCHHOCTH KWHETHUKH Ta30(a3HbIX, KUIAKO(DA3HBIX W
TBep10(ha3HBIX peakiuii. MexaHu3Mbl peaKIuii C y9aCTHEM OPTaHUYECKUX COESIMHEHUM.

Xumuyeckoe paBHoBecwe. OOpaTumble W HeoOpaTuMble XuUMHUueckue peakiuu. CocTosHue
paBHOBECHS W MPUHIMI MHKPOCKONMUYECKOW oOpatumoctu peakuuu. Kunernuyeckuit u
TEPMOIMHAMHUYECKUA MMOAX0 bl K OMUCAHUI0 XUMUYECKOTO PAaBHOBECHSI.

KoHcranTa XMMHMYECKOTO paBHOBECHS M pa3iidyHble CrocoObl ee BhlpaxeHus. CBA3b
KOHCTaHTbhl XMMHYECKOIO PAaBHOBECHS CO CTaHAAPTHBIM HM3MeHeHueM sHepruu [ubb6ca. Cmenienue
XUMHUYECKOTO paBHOBeCHs pU u3MeHeHun ycinoBuid. [Ipunnun Jle [latense.

Bnusnue cpeapl Ha mNpoTeKaHHEe XUMUYecKuX peakuuif. OcobeHHOCTH Ta30(]a3HBIX,
KUAKOPA3HBIX, TBEpPAO(GA3HBIX peakuuid. Ponp SHTANIBNUIHOTO U DHTPONUMHOTO (PAKTOPOB B
OTpeJieNIeHUH HaMpaBJIeHHs Mpoliecca.

Pa3nen 7. DHepreTuka u HaNMPaBJIEeHHOCTb XMMHYECKUX MPOLECCOB

OcHOBHbBIE TIOHATHS XUMUYECKOW TEpPMOJMHAMUKHU: CHCTEMa, apaMeTphl COCTOSIHUsA, paboTa,
JHEprus, TeIIOTa.

BHyTpeHHsis SHeprus, U ee U3MEHEeHHe NMpu XUMUYecknX U (pa3oBbIx mpespaieHusix. [lepBoe
Hayalo TEePMOJUHAMHUKH. OHTAIbNUs OOpa30BaHUA XUMHUYECKUX coenuHeHuid. CTaHmapTHOe
cocrosinue. CraHaapTHbIe SHTaNbIUU oOpa3oBaHus. TemnoBble APGEKTHl XUMUYECKHUX PEaKIIHil.
TepMoXxuMHUECKHME pacyeThl, OCHOBaHHble Ha 3akoHe I'ecca. TepMOXMUMHYECKHE LIMKIIBI.
TermmoeMkocTs. TeMiieparypHas 3aBUCUMOCTb TETUIOEMKOCTH U SHTAJIBITUU.

Bropoii 3akoH TEpMOAWHAMUKHU. DHTPOINHUA. 3aBUCUMOCTh SHTPONHUU OT TEMIEPATYPHI.
CrangaptHas SHTpomnus. VM3MeHeHue SHTPOMUU MpHU (Pa30BBIX MEPEX0aX U XUMUUYECKHX PEaKIIHIX.
Ouneprus ['u66ca u sneprus ['enbmroinbiia. Kpurepuii caMonpou3BOJILHOTO MPOTEKAHUS MPOIIECCOB.
XUMHUYECKMIA TOTEHLUMAN, 3aBUCUMOCTh XHMHUYECKOIO MOTEHIMajda OT KOHUEHTpALMH, IABIICHHS
peareHToB. Y CIOBUE XMMHUUYECKOTO paBHOBeCHs. M30TepMa XUMUYECKON PEaKIUU.

KoHcTanTa XUMUYECKOTO paBHOBECHS Kak Mepa TIyOMHBI MPOTEKAHHS IIPOIECCOB.
Hcnonb3oBaHue 3HaYEHUN CTAHIAPTHOW SHTAIBIMU M SHTPONUHU JJIA pacyeTa KOHCTAHT PABHOBECHS
XUMHUYECKUX peakuuii. DakTopsel, BIUSIOIIKAE HA BEJIMYMHY KOHCTAaHTHl paBHOBecHA. TepmoauHaMu-
YECKHUH BBIBOJI 3aKOHA JICUCTBYIOLIUX MacCC.



Paznen 8. PacTBopbl

PacTBOpHI xuaKue (BOIHBIE M HEBOJHBIC), TBEpAbIE U Ta3000pasHbie. CrOCOOBI BBIPAKCHHS
KOHLIEHTPALlMU PACTBOPOB: MAaccoBasl J10Ji, MOJSIPHOCTb, HOPMaJbHOCTb, MOJISUIBHOCTbH, MOJISIpHAs
nojis. BausHuMe Ha pacTBOPUMOCTb PHEPIHMM CTPYKTYpPbl KPHUCTAUNIMYECKOTO BELIECTBA U DHEPIUU
coJbBaTallMu. PacTBOpHI HACHIICHHBIC, HEHACBHIIICHHbIE M, KOHIIEHTPUPOBAHHBIE M pa30aBlICHHBIE. .
PacTBOpBI HleabHbBIE U pEATIbHBIE.

[ToHsATHE O KOJUIOUIHBIX PACTBOPAX.

KonnuratuBHble CBONCTBAa pacTBOPOB HE AJIEKTPOJIUTOB U 3JIEKTPOIMUTOB. [laBieHue mapa
OMHapHBIX pacTBOpoB. 3akoHbl Payns. Kpuockomust m 30y/UTMOCKOIUS KaK METOJBI OIPENeICHUS
MOJISIpHBIX Macc. OCMOC U OCMOTHUYECKOE JaBJICHUE B HEOPraHUYECKUX U OMOJIOTMYECKUX CHUCTEMaX.
3akonsl Payns m Bant I'odda s pacTBOPOB HE JIEKTPOJIUTOB M AJIEKTPOJUTOB. M30TOHMYECKHIA
k03 urment.

Onekrponutdeckas nauccormanus (C.Appennyc). CuiibHbIE U ci1a0ble AMeKTPOJuThl. CTerneHb
U KOHCTaHTa Jauccounuanuu. PakTopbl, BIMSIONIME HA CTENEHb EKTPOJIUTUYECKOW JUCCOIUAIIMU.
Kaxymasicss creneHp IUCCOLMALMM CUIIBHBIX AJIEKTPOJIMTOB. Jluccomuanus ciadblX 3JE€KTPOJUTOB.
3akoH pazBenenus OcTBaiIbaA.

Bopna xak BaxkHeummii pactBopurens. KoncranTta qucconumanuu Boasl. IoHHOE npou3BeneHne
BOJIbl. BotopoiHEIi MOKa3aTes.

I'mapomn3 wu conbBom3 cosned. KoHcTaHTa paBHOBECHs] peakuuM Tuaposn3a. DakTopsl,
BIIUSIIOLIME HA PAaBHOBECHE PEaKIUil THIpOIH3a.

[IpousBeneHre pacTBOPUMOCTH IUIOXO PACTBOPUMBIX CHJIBHBIX JJIEKTPOJIUTOB. Y CIOBUSA
OCAXJECHHS U PACTBOPEHHS OCAKOB.

Paznen 9. OKHCIMTEIbHO-BOCCTAHOBHUTEIbHBIE PeaKIUH

Teopuss OKHMCIMTENBHO-BOCCTAHOBUTENbHBIX peakiuil. Knaccupukanus OKUCIUTEIBHO-
BOCCTaHOBMTENbHBIX pEaKIui. MekMoeKyIsIpHbIE, BHYTPHUMOJIEKYJISIPHBIE, peaxkuuu
aucrnponopuronupoanusd. Okuciaurens. BocctanoButens. [Iporiecchl okucaeHUs 1 BOCCTaHOBIICHHUS.
CocraBneHue YpaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PpEAKIU METOJIOM 3JIEKTPOHHOTO
OanaHca U MeToJIOM noiypeakuuii. CTerneHb OKUCIEHUsI aTOMOB B MoJjiekyine. [IpaBuna onpenenenus
CTEIIEHU OKUCIIEHUS aTOMOB B MOJIEKYJIaX U CIOKHBIX HOHAX.

Pa3nen 10. OcHOBBI 3J1eKTPOXUMHUH

DNeKTpobl, TalbBAaHUYECKUH dyeMeHT. CxemaTH4ecKkoe H300paKeHHe TalbBaHUYECKOTO
3JIeMEeHTa. DJIEKTPOAHBIN moTeHnuan. CTanaapTHBIN AneKkTpoaHbid noteHmuain. IJC, crangaptHas
DJ1C.

Psn nanpsioxennii. YpaBaenue HepHcTa DieKTpou3 pacTBOPOB U PACILIaBOB.

Pasznen 11. KoMmiiekcHbIE COeTUHEHUS
Kommekcubie coenunenus. KoopawHamumonnas teopuss Bepnepa. OCHOBHBIE THIIBI
KOMIUICKCHBIX COeIMHeHH. HOMEHKIIaTypa KOMIUIEKCHBIX CoeMHeHUH. [IpakTiHueckoe mpuMeHeHHe
K. C.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

IIpu n3yueHnH TeOPeTHUECKOro Kypca Ha JEeKIMIX MpeaycMaTpUBAETCs 3aJI0KEHNEe MaTeprana B
BUJIe npe3eHTauu. OTaenbHbIe JeKIMN U3J1aratoTcs o NpoOIeMHOM TeXHOJIOTHH.

Ha nexknusx wHcmosib3yroTcs B KadecTBE JEMOHCTpallMOHHOro Marepuana Ilepmoanueckas
cucrema 31eMmenToB /. . MenzeneeBa u psj Ipyrux CpaBOYHbIX TaOIuUIL.

[Ipy wW3yd4eHUM CBOWCTB OTHCNBHBIX XHMHYECKUX COCIMHEHMH W XMMHUYECKHX IPOIIECCOB
IpeycMaTpUBAETCS MOCTAaHOBKA JIEKIIMOHHBIX JEMOHCTPALIMOHHBIX OMBITOB.

HexoTopble pazfensl TEOPETHUECKOTo Kypca H3Yy4YaloTCsl C HCIOJIb30BAHHUEM OIlepexaromieit
CaMOCTOSITEJIbHOW pabOThI: CTYACHTHI MOIYyYaloT 3aJaHUs Ha O3HAKOMJICHHE C HOBBIM MaTEepHaJIOM JI0
€ro M3JI0’KEHUS Ha JIEKLUSX.

Jlnst Goyee OCHOBATENBbHOM OLIGHKH YCBOSIEMOCTH TEOPETHYECKOIO Marepuaia CTyASHTaMH
UCTIOJIb3YIOTCSl TECTHI, a TaKXKe TPAJAUIMOHHbIC MMCbMEHHBIE U YCTHBIE KOHTPOJIBHBIE MEPOTPHUSATUS
(KOJIIOKBUYMBI, KOHTPOJIbHBIE PabOTBHI).

[Tpu npoxoxaeHuu 1a00PAaTOPHOTO MPAKTUKyMa CTYAEHTaM Mpesiaraercsi padoTaTh B MallbIX
rpymnmnax: yuebHas rpymnmna pa3ouBaeTcsi Ha HECKOJIbKO HEOOIBIINX TPYII — O 2-3 yenoBeKa.



Kaxnas rpynma BeIoHSAET 3a7aHue (1a00paTOpHbIE OMBITHI) M3 Ja0OPATOPHOTO MPAKTHKyMa
1o o0mieil 1 Heoprannyeckoit xumuu. [Iporecc BeIMOTHEHUS Ta00PATOPHBIX OTBITOB OCYILIECTBIISCTCS
Ha OCHOBE 0OMEHAa MHEHUH M BHIOOPA ONITUMAIILHOTO IIYTH PEIICHHS.

Ha ocHoBaHMM NOJIydEHHBIX AAHHBIX IO BCEM OIBITAM Ka)Abld CTYIEHT 3allOJHSET CBOM
na00paTOPHBIN JKypHAJI, T/l 3alMChIBAET PE3YNIbTAThl OIMBITOB, HAOIIONCHHS, COCTABIISACT YpPaBHEHUS
peakuuil XMMHUYECKMX IPOLECCOB, €CJIM HYXHO IPOU3BOJUT COOTBETCTBYIOIIME pACUYETHI U
pe3yJbTaThl IPEACTABISAET B BUAE I'pauuecKoi 3aBUCUMOCTH.

Ha cobecenoBanuu ¢ mpernogaBaTeneM CTYACHT MPEICTaBIseT 0()OPMIICHHBIA OTYET MO JaHHOM
nabopaTOpHOM paboOTe W OTBEYAeT Ha BOMPOCHI MPENOJaBaTeNsl, CBA3aHHBIE C METOAMKON PabOTHI,
pe3yiapraTaMu U BbiBojamu. [lo psamy paboT mpegycMaTpuBaeTcs NMPUMEHEHHME TECTOBOTO METOJa
«3alUTb.

I'pynmoBast paboTa B XUMHUYECKOH 1a00paTopun CTUMYIHPYET COTIACOBAHHOE B3aMMOACHCTBHUE
MEXAYy CTyJEHTaMH, OTHOILEHHS B3aUMHOW OTBETCTBEHHOCTH U  coTpyaHuuectBa. [lpu
(GbopMHUpOBaHMM TPYII YYUTHIBAETCA JBa IPHU3HAKA: CTENEHb XHMHUYECKOM IOATOTOBICHHOCTH
CTYJACHTOB U XapaKTep MEXJIMYHOCTHBIX OTHOIIEHUU. B psne ciydaeB cTyAeHTaM caMHMM Ipejjaraer
pa3OUThCS Ha TPYMIbl, COCTaB KOTOPBIX BIIOCIEACTBUM MOXET KOPPEKTHPOBATHCS JUISl TOBBIIICHUS
KauecTBa pabOThI.

B nabGopaTopHOM MpakTHKyMe€ MpU BBIMOJIHEHUH OTIENIBHBIX OIBITOB HCHOJb3YETCS METOJ
MpoOJIeMHOTr0 0OyUEHHUs: CTYIEHT IMOJIydaeT 3a/laHie Ha XUMUYECKHI MpOIecc, METOAUKY KOTOPOIo
OH JIOJDKEH TMOJ00paTh CaMOCTOSITENIbHO, MCXOJS M3 HMMEIONIMXCS pPEaKTUBOB, OOCYIUTh €€ C
MpernoaBaTesieM U 3aTeM MPUCTYIUTh K €ro BHIMOJIHEHHUIO.

7. HEPEYHEHb YYEBHO-METOANUYECKOI'O OBECIHEYEHUA JJI51
CAMOCTOSTEJBHOM PABOTHI OB YYAIOIIUXCSI MO JUCITATIIUHE

JlekIMOHHBIE 3aHATHS MPOBOAATCSA | pa3 B Hemeno B oObeMe 2 YacoB B IEPBOM CEMECTE.
JlaGopaTopHbIe 3aHATHS MPOBOJAT E€XKEHEIEILHO B 00beMe 2 4dacoB B Hezemto. Ilocime okoHuaHUs
M3Y4YeHUs KaXJOW TEeMbl CTYACHTBI MPOXOJAT TECTUPOBaHUE, coOeceqoBaHNe, BBITOIHSIIOT

KOHTPOJIbHBIC PaOOTHI.
7.1. IlepedeHb-y4eOHO-METOJUIECKOTO OOeCTIeUeHHS ISl 00YUJaIOIMUXCS TT0 TUCIUTIIHHE:

1. AxmeroB H. C. Obuias u Heopranuyeckasi XuMmus: yueOHuk ajs By3os/H. C.  AxmeTos.
— M.: Bricmi. mik., 2002. — 743 c.
2. I'munka H.JL. O6mas xumus. — M.:Uurerpan-IIpecc, 2002. — 727 c.
3 I'munka H.JIL. 3apaum u ynpaxknenus mo oo6meit xumun. — JI.: Xumus, 2001.
4, VYraii f.A. O6mas u Heopranndeckas xumus. — M.:BIIIL, 2000. — 527 c.
5 CanamoB A.X., Kuruesa JI.W., AkranueBa A.I". JlabopaTopHbIi IPaKTUKYM 10
oOmeit n Heoprannveckoit xumuu. Iloxa pen. npodeccopa Cyntsirosoit 3.X. —

Marac, [Tunurpum, 2008. — 71 c.

7.2. Ykazanus 115 00yJarommxcs 0 OCBOSHUIO TUCIUTUIAHBI

Taboauna 7.1.. Cogepxanue caMOCTOATEIbHON Pad0oThHI 00yUYAIOIINXCS



Homep
paszoena
(mempwt)

TeMbl/GOI’lPOC‘bl, 6blHOCUMDbIE HA
camocmosameéiibHoe u3yuenue

Kon-6o0
4acoe

Dopmbi
pabombol

IIpocteie u cnoxHble BemecTBa. Pacnpoct-
PaHEHHOCTh AJIEMEHTOB B 3€MHOM KOpE€ M KOCMOCE|
Xumuueckue u (pu3nveckue cBorcTBa BemecTsa. [1o-
HATHE O YHCTOM BemlecTBe U mnpumecu. OCHOBHBIE
METOJbl MOJIydeHUs1 4ucThIX BemiecTB, I[T/IK. Kirac-
cuUKaIsd XUMHYECKUX PEareHTOB 10 CTEIICHH

cobece0oBaHmE,
TECTOBBIH
KOHTPOJITb

4uCTOTHI. [loHATME O XMMUYECKOM pEakUHUH Kak
[peBpaleHuy BemecTB. OCHOBHBbIE THUIBI XUMMYE-
CKHX pEaKLUH: PEaKUUU PaA3JI0KEHUS, COCAUHEHUS,
3aMeleHusi, oOMeHa, BHYTPEHHEro IpeBpalleHus,
Howmenknarypubsie npaBuia WMIOIIAK Heopranuue-
ckux BemecTB. Knaccudukanust mpocThIX BELIECTB.
Knaccugukanusi ClI0XHBIX BEIIECTB [0 COCTaBY.
bunapHsle coennHeHHs. HTepMeTaNIndecKue Co-
enuHeHus. Kiaccuukanus cCloXKHBIX BEIIECTB IO
(hYHKIIMOHAJIBHBIM NTPU3HAKAM.

SAnpo kak TMHaMH4YecKasi CUCTeEMa IPOTOHOB U HEW-
TPOHOB. Y CTONYMBBIE U HEYCTOWUYMBBIE sA1pa. Pa-
TMOAKTUBHBIN pacnaf sanep. [lepuon nomypacnana.
SnepHble peakuuy U MpeBpaIeHUs] XUMHUYECKUX
31eMeHTOB. MICKycCTBEHHAs paJuOaKTUBHOCTb.
«MedeHble» aTOMBI U UX IIPUMEHECHHUE.

cobeceioBaHue,
TECTOBEIN
KOHTPOJIb

OtkpsiTHE Iepuoandeckoro 3akona JI.1. Menne-
JieeBbIM. [IpUHIIMI TOCTPOECHUS €CTECTBEHHOM CHUC-
TeMbl 3aeMeHTOB. Mcnonp3zoBanue .M. Menaenee-
BBIM METOJIOM MHTEPIIOJISILIUU [T UCIIPABIICHUS
aTOMHBIX Macc ¥ MpejicKa3aHus CBOMCTB elle He
OTKPBITBIX 3JIEMEHTOB. DKCIIEPUMEHTAIIbHBIE MO~
TBEPXKACHUS TeOpeTUUECKuX npeackazanui . 1.
MenpeneeBa. 3HaueHUE OTKPBITUS IEPUOTUTIECKOTO
3aKoHa. PacKkpbITHE B IEpUOINYECKOM CUCTEME BCe-
oO11eil ecTecCTBEHHOM B3aUMOCBSI3U MKy XUMHU-
YeCKUMHU dJieMeHTaMu. ['paHuIbl U HBOJIIOLIUS T1e-
PUOIUYECKON CUCTEMBI.

cobeceioBaHue,
TECTOBBII
KOHTPOJIb

BonopoHas cBa3b. MexxMomneKyspHas U BHYTpH-
MOJIEKYJIIpHAsl BOJIOPOHAs CBs3b. BiusHue Bo0-
POJIHOM CBSI3M Ha CBOMCTBA BenlecTBa. Posb BOIO-
POIHOM CBSI3U B OMOJIOTMYECKHUX IpoIieccax. Me-
Tajudeckas cBsizb. OCOOEHHOCTH AIIEKTPOHHOTO
CTPOEHUS aTOMOB, CIIOCOOHBIX K 00Pa30BaHHIO Me-
TAJUIMYECKOU CBSA3U. MEXMOJIEKYIIIpHbIE B3aUMO-
JIecTBus. JIUIob-1unoiab, JUI0Jb-
WHAYLUHUPOBAHHBIN JUIIOJb, TUCIIEPCUOHHOE B3au-
MOJEHCTBHUE.

cobecenoBaHue,
TECTOBBIN KOH-
TPOJIb




WOHHBIN U pauKaIbHBIA MEXaHU3Mbl XUMUYECKUX 6 cobecenioBanue,
peakiuii. CBoOoHBIC panukanbl. [loHsTHE O HIETI- TECTOBBIN
HBIX peakuusx. Buabl karanusa: TOMOTE€HHBIH, Ie- KOHTPOJIb
TEPOTEHHBIN, MUKPOTE€TEPOTr €HHbIN, aBTOKATAJIU3,
IIOJIOKUTEIIbHBIN U OTPULIATEIIBHBIN KaTaJIN3, TOHS-
tHe 00 naruduropax. OcobeHHocTH (PepMEHTOB KaK
KaTtaun3aTopos. M cronb30BaHue KaTaau3aTtopoB B
IIPOMBIIIEHHOCTH.

6 [IpumeHneHnue TepMoIMHAMUYECKUX (PYHKIUHN IS 6 co0eceioBaHue,
' XapaKTEPUCTUKU PEAKIIMOHHON CITIOCOOHOCTH Be- TECTOBBIN KOH-
LIECTB U OLIEHKE BO3MOKHOCTH IPOTEKAHUS TPOJIb

XUMHUYECKUX PeaKInil

CaoiicTtBa pactBopoB. PacTBopumocTts. KoHnieHTpa- 8 co0eceioBaHue,
s pactBopoB. CriocoObl BEIpaKEHUSI KOHIIEHTpa- TECTOBBIN
LIUY PaCTBOPOB: MaccoBast JI0JIs1 pACTBOPEHHOTO KOHTPOJTb
BEIECTBA, MOJISIpHAsE KOHIICHTpAIUs, MOJISIpHast
KOHLIEHTpAlMs SKBUBAJIEHTA, MOJIbHAS JIOJIS, MO-
JISUTBHOCTb.

OKHCIIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH. 8 coOecenoBanue,
Oxwucaurenn, BoccTaHoBUTENH. OCHOBHBIE 3aKOHO- TECTOBBIN
MEpPHOCTH B U3MCHEHUH OKUCITUTEIIHHO- KOHTPOJIb
BOCCTAaHOBUTEILHBIX CBOWCTB IMPOCTHIX BEIIECTB U
coenuHeHui. CreneHs okucnenus. Kimaccudukanms
OKHCITUTEIbHO-BOCCTAHOBUTEIILHBIX peakiuii. Me-
TOJbI PACCTAaHOBKU KOA(DPHUITMEHTOB B ypaBHCHUH
OKHCITUTEIbHO-BOCCTAHOBUTEIIbHBIX peakiuid. Posb
Cpenbl B MPOTEKAHUU OKHUCIUTEIHHO-
BOCCTaHOBUTEJILHBIX ITPOIIECCOB. MOJISIpHBIE MacChl
SKBUBAJIEHTOB B OKUCIUTEIbHOBOCCTAHOBUTEIbHBIX
peaKIusX.

Kinaccudukarys KOMIICKCHBIX COSTUHEHUMN: TH- 8 cobecenoBaHue,
IMMYHBIEC KOMIIJIEKCHBIE COCAUHEHMS, XEIaThI, IOJIN- TECTOBBIN
SIZICPHBIE KOMILIEKCHI, M30- U T€TEPONOJIUCOEIUHE- KOHTPOJIb
HUSI, aKBAKOMILIEKCHI (KpHUCTaUIOTHAPATHI KaK ya-
CTHBIU CITydail aKBaKOMILIIEKCOB). AMMMAKATHI.
AnugokoMmiekchl. JIBOMHbBIE COIM KaK YaCTHBIN
ciy4dad aluAaoKoMIuIeKcoB. [lomuranorenuasl, mo-
JIMCYJIbJIbI, IEPOKCUIHBIE coennHeHus. KnactepHbie
COCIMHEHMUS, IT-KOMIIIEKChI, KOMIIJIEKCHI «T'OCTh-
XO35IMH», COCIMHEHUS BKIIFOUCHUS, KJIATPATHI, L1E€0-
uThl. 130Mepust KOMIUJIEKCHBIX COCAUHEHUI: T -
paTHasi, KOOpAMHALMOHHAS!, TEOMETPUYECKAsL, U30-
MepHus MOJ0XKEHU (coJieBasi U30MepHsl), HIOHU3AIHU-
OHHas, OIITHUeCcKas.

8. OEHOYHBIE CPEJACTBA IUIsI TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTH U
IMPOMEXYTOYHOM ATTECTAIIUA



1.

Bonpocwl ona cobecedosanusn

Tema: «OcHOBHBIE NOHATHS U 32AKOHbI XUMHU. DKBHBAJIEHT)
1. OO6BeM pe3rHOBOI KaMephl aBTOMOOMILHO muHk! pased 0,025 M3, napnenue B Heit

5,0665 10° ITa. Onpesenure Maccy BO3yXa, Haxoasmerocs B kamepe mpu 20°C.

2. Paccunraiite MosekynapHyto Maccy rasa, eciu 7-107 xr ero mpu 20°C u 0,253-10° I1a
3aHUMAOT 00BbeM 22,18-107 Mm°.

3. Paccuuraiite cpeiHIO0 MOJICKYISPHYIO MAacCy U INIOTHOCTH MO TUOKCHULY YTiiepoaa
CMECH ra3oB, cojiepkaiieii mo oobemy 38% ¢ocrera COC12 u 62 % xmopa Cl».

4. Omnpenennte Maccy 107 M3 razoBoii cmecn, comepxaeit (mo 06semy) 50% Boopoaa u
50% nuoxcuna yriaepona (H.y.).

5. Ta3 (n.y.) 3aaumaet o6veM 1 M°. ITpu Kakoii TeMIeparype 06beM rasza yTpoUTCs, eClu
JTaBJICHUE ra3a He MeHsieTcs?

6. Ilpu xakom gaBiaeHuH Macca xaopa oosemoM 3-107 M coctaBur 2,5-107 kr, ecnn
t=23°C?

7. Kakyro maccy CaCOz Haio B34Tbh, YTOOBI MTOTYYUTH MPU €r0 TPOKATUBAHUHU JTUOKCH/]T
yrieposa, 3aHuMaromuii 06sem 25:-10° M npu 15°C u masneruu 104000 I1a?

8. Bwruuciure 06vem 0,100 kr razosoit cMecu coctaBa 3CO+2CO2 ipu 50°C u 1aBieHUN
98600 ITa.

9. W3 5-10° kr xmopara kamus KCIO3 6110 nomyueno 0,7-10° m® kucnopona, n3mepeH-
Horo rpu 20°C u gasnenuu 111900 ITa. Onpenennire MaccoByro 0O IPUMECEHN B
XJI0paTe Kajwusl.

10. ITpu 0°C B cocyne obvemom 14-107° M3 conepxures 0,810 xr Bogopoaa 1 6,30 102 kr
azora. OnpeeNnuTe napiraibHOE AaBJICHUE a30Ta U 00IIee TaBICHUE CMECH.

Tema: «OCHOBHBIE KJIACCHI HEOPTAHUYECKUX COeIMHEHUil»
Kakue GuHapHble coeIMHEHNS HAa3bIBAIOT OKCUIAMH? YKaXKUTE BO3MOXKHbBIE CIIOCOOBI X

TIOJTYYCHUSI.

Ha yem ocHOBaHa kiaccudukaiys OKCHIOB Ha: a) HeCoJIe00pa3yroIIre 1 cojieoopasyromiue; 0)
KHCJIOTHBIE, OCHOBHBIC U MPOSIBIISIONINE KUCIOTHO-OCHOBHYIO JIBOMCTBEHHOCTH? Kakue
peaKIMK XapaKTEePHbI JIJIsl OKCUIOB KX IO U3 ITUX TPYII?

[TpuBenuTe MpUMEPHI OKCHJIOB, KOTOPBIEC TIPY B3aMMOACHCTBHH C BOJOH 00pa3yIoT JiBe
kucnoThl. Kak B3anmoneiictBytot ¢ pactBopoM Ca(OH). okcunbsl N2Os, N2O3 u NO2?

B 1eM nposiBiisieTcst KUCIOTHAS MPUPOJIA TEX OKCHIOB, KOTOPBIE C BOJIOI HEMOCPEICTBEHHO HE
B3aUMOJICUCTBYIOT?

Ha3zoBuTe 0OCHOBHBIE OKCH/IbI, HEMIOCPEICTBEHHO B3aMMOICHCTBYIONIME ¢ BOoW. HanmummTe
YpaBHEHHSI COOTBETCTBYIOIIUX PEAKIINH.

Kakue o xapakrepy oKCHIbI 00pa3ytoT HEMETaUTbl U METAJLIBI B PA3HBIX CTETICHSX
okucnenua? [Tokaxure 310 Ha npumepe okcnaoB xpoma CrO, Cr203, CrO:s.

VY Kkakoro u3 ABYX OKCHUJIOB OCHOBHBIE CBOMCTBA BhIpakeHb! cunbHee: FeO unmu Fe203; SnO
nin SnO2; ZnO unu CdO; SnO uiau PO; BbO nnu CaO; As2O3 nnu BioO3?

B kakux ciydasx 1Ba OKCHAa MOTYT B3aUMOJICHCTBOBATH APYT C IPYTOM U KaKHe COCTUHEHHUS
IpU 3TOM 00pa3zyrorcs?

Kakue okcuibl 1 Ha KAKOM OCHOBaHHH MOTYT OBITh OTHECEHBI TAKXKE U K KJIacCy CoJeit?
[IpuBeauTe COOTBETCTBYIOMINE TPHUMEPHI.

10. ®opmynamu Kakux cosieit MOXKeT ObITh ()OpMalIbHO BBIPAXKEH COCTAB TAKUX MHUHEPAJIOB, KaK

1.

INMHUHCIIN, TAYCMaHUT, Maraetut? K KaKOMY KJIaCCy CJIICAYCT OTHCCTH 3TU COCI[I/IHCHI/IH?

Tema: «Ctpoenne atroma. [lepuoanyecknii 3aK0H U MEPUOANYECKAS CHCTEMA XUMHYECKUX
semeHTOB /I.U. MenaeneeBay
UTO Ha3BIBAIOT IPUHIIMIIOM HEOIPEACTIEHHOCTH U COOTHOILIEHUEM HEOPEICIIEHHOCTH?



[IpuMeHUMO 11 IOHATHE TPAEKTOPUM JIBUKEHUS K MUKpodacTuam? Yem 310 onpeaensercs u
KaKO€ MOHATHE €ro 3aMeHsIeT?

HeomnpeeneHHOCTh B CKOPOCTH dnekTpoHa pasHa 108 cm/c. HaiinuTe coOTBETCTBYIONIYIO
HEOIIPEJEIIEHHOCTD B [10JIO)KEHUHN 3JIEKTPOHA.

Uro Ha3pIBaloT 3Hepruel nonnszauun? Kakas BenuurnHa UMEET ¢ HEM 0JIMHAKOBOE YMCIIOBOE
3HaueHue? B kakux equHUIIAX OHU U3MEPSIOTCS?

Yemy paBHO YMCIIO BCEX BO3MOKHBIX HOHU3AILIMOHHBIX TOTEHIMAJIOB JIJIsl JAHHOTO aToMa U 4To
SBIISICTCS IPUYUHOMN YBEJIMYCHUS UX 3HAaUeHUH B pagy: [1<I.<ls...?

Kak 3aBucuT BesiMunHa MOHU3AIMOHHOTO MOTEHIIMAJIA OT 3HAYEHMsI JUIs JIEKTPOHA TJIABHOTO
KBaHTOBOTI'O YMCJIa M YEM 3Ta 3aBUCUMOCTb 00YyCIJIOBJIeHA?

UTo Ha3bIBAIOT CPOACTBOM aTOMa K AJIEKTPOHY? {15l KaKuX 371€MEHTOB 3Ta BEJIMUYMHA UMEET
HauOOoJIbIIIEe MOJIOKUTENBHOE 3HAUEHHE U JJIs1 KaKUX OoTpulaTenbHoe 3HaueHue? Kakue
SKCIIEPUMEHTAJIbHBIE JaHHbIE YKa3bIBAIOT HA HEBO3MOKHOCTh CYILIECTBOBAHUS MHOT03APSAHBIX
MIPOCTBHIX HOHOB?

Kaxkoii BEIBOJ MOKHO c€iaTh O CBOMCTBAX 3JEMEHTA 110 3HAYEHUIO U1 HETO MOHU3AIMOHHOTO
MOTEHIMAaJa U CPOACTBA K AIEKTPOHY?

UTto Ha3bIBalOT a0COIOTHON U OTHOCUTENBFHOM AJIEKTPOOTpHLIATEIbHOCTRI0? Kak 1o 3HauUeHuo
3TOM BETMYMHBI MOXKHO, CYAUTh O HApPaBJIECHUH CMEIICHHS 3JIEKTPOHHOM MIIOTHOCTH MPU
00pa3oBaHUM CBS3CH?

10. Yto Ha3BIBAIOT CTEIIEHBIO OKMCIICHUS dJIEMEHTA U Y€MY paBHA WX 00Iast CyMMa B MOJICKYJIC H

1.

none?

Tema: «Xummn4yeckasi CBA3b»
MosxeT i JyThHA CBSI3U OBITh PaBHOM CyMMe€ paJiyCcoOB JIBYX aTOMOB, KOTOpbIE €€ 00pa3zyroT?

[Tokaxxute u 0OBsICHUTE Ha MpuMepe MosieKybl Ho, 3uas, yro r/H/=0,0531M, a d/H-
H/=0,0741Mm.

Breruucnure snepruto ¢ -cBsizu C-C, ecnu crangaptHas Teriota oopazoBanus C-H u3
razoo0pasHbIX yriepoja 1 Bojoposa paBHa -2815 kJx/moub, a sHeprus o-csizu C-H paBHa -
411,3 xJIx/MoIb.

Oueprus qucconumanuu HJ pasuna 298,4 kJ>x/mMoas. MosxHO i pasnoxuts HI Ha anemMeHTsI
npu 061yueHnH ynbTpadroneToBbM cBeToM A = 2:107% M? Kakyro sHepruro Hajo 3aTpaTuTh,
4TGB! pasznoxuts 5-10° r HI?

Hoquy MaKCHMaJIbHas KOBAJICHTHOCTb (l)ocq)opa MOJKET OBITH paBHOﬁ IIITH, @ Y a30Ta TaKOC
COCTOAHUC OTCy’TCTByeT?

B pamkax teopuu BC 00bCcHUTE, TOYeMY Y OOJIBITUHCTBA P-3JIEMEHTOB C IIEPEMEHHOM
BAJICHTHOCTBIO €€ 3HAUCHMsI pa3innyarorcs Ha 27

JI1s KakuX 3J1eMEHTOB, UMEIOIIHX 3IEKTPOHHbIE KOH(UIYypAIlii BHEIHETO clIos aToMa 352 P2,
4s? p* , 5s? p° , 6s! p° xapakTepHbI MepeMeHHas YETHAS M epEMEHHAs HeUETHAS BAIEHTHOCTh?

Ha ocHOBaHuM pa3HOCTH ANEKTPOOTPULIATEIILHOCTA aTOMOB 3JIEMEHTOB YKAKHUTE, KaK
HU3MEHSIETCS CTeNeHb HOHHOCTH CBs3u B coenqunenusx HF, HCI, HBr, HJ?

Paccuuraiite B(IJ(I)CKTI/IBHBIC 3apAabl aTOMOB BOJOpOJaa U XJIOpa, o6pa3y}0umx KOBAJICHTHYIO

TOJIAPHYIO CBA3b, ECIHU Udken MONEKYIbI HC1 pasen 3,4-10°° Kor'm, a qnuna csasu H- C1 paBHa
1,2710%° m.

Kak  MOXHO OOBACHUTH, YTO AMMHUAK M TPUPTOPU a30Ta, UIMEIOLINE OJUHAKOBYIO IH-
paMHIANIbHYIO (POPMY M CO/IepIKaIlle aTOMBI 3JIEMEHTOB € IPUMEPHO OJIMHAKOBBIM pa3IMuUeM



10.

11.

12.

13.

14.

15.

16.

17.

18.

B BHGKTpOOTpI/IHaTeJIBHOCTI/I, CymeCTBeHHO pa3111/1qa10Tc;1 110 BSJINYNHEC AUITIOJIBHBIX MOMCHTOB:
i (NH3) = 0,49 « 10 Ki-m, p(NF3)=0,07-10%° K- m?

Kax cormacoBaTh Mayo IOJIApHOCTS cBs3u B Mosekyie CO (11 = 3,33 1073 Kim) co
3HauuTeNbHbIM pazauureM B 30 C u O D0(C)=2,5; 30(0) = 3,5.

Honnasa cease.
Temmneparypa miasnenust CaC1,=780°C, CdCl,=560°Q paguyc Ca pasen 0,104 um, Cd—0,09

HM. OOBSACHUTH pa3Iuyle TEMIIEPATYp IUIABICHUSI.

[Tpu nmepexoae ot CsF k CsJ Temneparypa miaBaeHUs KPUCTAUIOB yMeHbIIaeTcss. OObSICHUTH
HaOJI01aeMBIN XO/1 M3MEHEHHsSI TEMIIEPATYPhI TTABICHHS.

OOBsICHUTH HeycTOWYMBOCTD TUApokcuIoB Memu (1) u cepedpa (1).

OOBSICHHUTD C MMO3UIHIA MTPECTABICHUH O MOJIIPH3aLMU HOHOB MEHbIYI0 ycToiunBocTh AUCI3
B cpaBHeHUH ¢ AuCl.

K>CO3 mmaButcs ipu 890°C 6e3 pasnoxenust, Ag2CO3 pasnaraercs yxe npu 220°C.
OOBACHUTD yKa3aHHOE pa3JIMyue.

BaCl, B BogHBIX pacTBOpax IUCCONMUPYET MOTHOCTHIO, @ HJCl moutn He mucconuupyer.
OOBbscHUTE 3TO pa3Inyie B CBOWCTBAX COJEH.

UTo HaA3BIBAIOT JOTIOJHUTEIBHBIM MOJISIPU3ANUOHHBIM 3P hekToM? OOBSICHUTH, KaK €ro
HaJINYHE B COEANHEHUAX ng+ nemaet okcusr HQO Menee ycroitunBbiM, 4em okcua ZnO, He-
CMOTps Ha OOJIBITUH palyCc HOHA PTYTH.

Kaxkoe coennnenne tepmudecku 6osee ycroitunso: a) PbCOsz u CaCOg, 6) HgCls u PbCls, B)
FeCls u NiClI3, r) Zn(OH)2 u Ca(OH)2, 1) MgCO3 u SrCOs.

Tema: «JHepreruka U HANPaBJIEHHOCTh XUMHYECKHUX MPOIECCOB)

1.
2.

Kaxoii 3aKoH sIBJISIETCSI OCHOBHBIM 3aKOHOM TepMoxumMun? Jlaiite ero (oopMyIupoBKY.
[Iepeuncnure cnencTBus, BeITEKaOIIKE U3 3akoHa ['ecca. [l kakux onpeneneHuii OHu
HCIIOJIb3YIOTCSA B TEPMOXMMHUYECKUX pacyeTax?

Kakoii pyHKIueit cocTosHUS XapaKTepu3yeTcsl TeHICHIUS CUCTEMBbI K JOCTH)KCHUIO TaK
HAa3bIBAEMOT'0 BEPOSITHOTO COCTOSIHUS, KOTOPOMY COOTBETCTBYET MaKCUMalbHas Oecrops-
JIOYHOCTb pacipeiesieHus: YacTul?

Kaxk n3meHsercst SHTpOIHUs CUCTEMBI C MTOBBIIIEHUEM TEMIIEPATYPbI, B PEAKLUIX CUHTE3a U
pa3noKeHus BEUIECTB?

Kak BausieT Ha SHTPOMNUIO CUCTEMBI 00pa30BaHKe ra3000pa3HbIX MPOIYKTOB?

KakuMu oJHOBpeMEHHO JIeHCTBYIOIIMMU (aKTOpaMu ONpeeNsieTcs HalpaBiIeHHOCTh
XUMHUYECKOTO Iporiecca?

Uro nazeiBatoT 3Hepruet [ m66ca? Kakum o6pazom nsMeHnenue 1ot Benuuunsl (AG)
YKa3bIBa€T Ha TEPMOJAUHAMUYECKYIO BO3MOKHOCTb WX HEBO3MOKHOCTb CaAMOIIPOU3BOJIBHOTO
npotekanus npouecca? Kakoe 3HaueHne AG onpenenser paBHOBECHOE COCTOSIHUE CUCTEMBI?
ITpu kakom cootHomennu AH u TAS: a) cucrema HaX0IUTCSI B paBHOBECHH, 0) XUMUYECKUI

MPOIIECC HAMPABJIEH B CTOPOHY IK30TEPMUUYECKON MIIH SHIOTEPMHUUECKOMN peakiuu?



9.

DOHTATBNUIHBIM WA SHTPOIHMUHBIM (JaKTOPOM OIPEAEIISAeTCS HApaBIeHUE XUMHYECKIX

peakuuii Ipu O4eHb HU3KUX Temmeparypax?

10. Bo3MOXHO J11 CaMOTPOU3BOIBHOE MPOTEKAHUE MPSAMON PEAKLINH, €CIH IPH MOJIOKUTETHHOM

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

Tema: «CKOpOCTL XUMHYIECCKHUX pealcum?i. XuMHuuecKoe PABHOBECHE»

10.

Peaxmus uner no ypaBaenuto 4NHz +50,=4NO+6H20. Kak uamMeHuTCS CKOPOCTH pEaKIuH,
€CJIM YBEJIMYUTH JaBjcHue B 2 paza?

Peakuust mexxny Bemectsamu A u B Boipaxaercs ypaBHeHueMm 2A+B=2C. HauanbHas
KOHIIeHTpamnus BemectBa A paBaa 0,3 Moub/11, a BemectBa B — 0,5 monw/n. Koncranra ckopo-
ctu peaxuuu pasHa 0,8 1%/Moms’mun . PaccunTaiiTe HaYaTbHYIO CKOPOCTH MPAMOM PEaKIuy U
CKOPOCTh TI0 UCTEUEHUU HEKOTOPOTO BPEMEHHU, KOT'/1a KOHIIEHTpAIUs BellecTBa A
ymenbInaercs Ha 0,1 MoJb.

Pasznoxenne N2O Ha MOBEPXHOCTH 30J10TA MPU BBICOKUX TEMIIEPATypax NPOTEKAET IO
ypaBHeHuio: 2N2,0=2N,+0, KoHcTaHTa CKOPOCTH JAaHHOH peaknuu pasHa 5-10™ n/MonsMun
npu 1173 K. Haganenas korteatparus N2O 3,2 moute/n1. OnpeenuTe CKOPOCTh PeaKIHK TTPH
3aJIaHHOM TeMITepaType B HAYaJbHBI MOMEHT M B TOT MOMEHT, KorJ1a paznoxurcs 25 % N2O.
Peakmus unet no ypaaenuto 2NO+02=2N0O,. HayanbHple KOHIIEHTPAIIUN PEarupyrommx
BemecTB ObuH (MOJTB/1): C(NO)=0,8; C(O2) =0,6. Kak nu3mMeHUTCS CKOPOCTh PEaKIINH, €CIIN
KOHIICHTPAIIUIO KUCIOPOo/aa YBEMHIUTh 10 0,9 MOJIb/J1, a KOHIICHTpAIHIO OKCcHia a3oTa 1o 1,2
MOJIb/T?

PaccuuTaiiTe KOHCTaHTY CKOPOCTHU peaKLUy IEPBOro MOpsAAKa, YYUTHIBAs, YTO 3a 25 MUH
peakuus npoxoaut Ha 25 %, T. e. mpopearupoBaia 4eTBepTas 4acThb BEILECTB.

KoHCTaHTa CKOPOCTH peakIiy MepBoro nopsaka pasHa 2,5-10° ¢, Kakoe xommuuectso
ocTaHeTcs HerpopearuposasiuM uepe3 10 1 nocne Havana peakunn? HavanbHas KOHIEHTpa-
s paBHa 1 MoJb/I.

CKoJIbKO BpEMEHU HEOO0X0IUMO Ul IPOXOKAeHUs Ha 60 % peakuuu BTOPOro HOpsi/iKa, eCliu
pH ToH ke Temneparype 3a 20 muH peakuus nporekaeT Ha 30%? HauanpHble KOHIIEHTpALUU
HCXOJIHBIX BEILECTB OJAMHAKOBBI U PaBHbI 2 MOJIb/JI.

ITpu 393 K peakuus 3akaHunBaercs 3a 18 MuH. Uepes CKOJIBKO BPEMEHM 3Ta pPEaAKLIU
3akoHuMTcs pu 453 K, ecnu TemnepatypHbiit K03()(QUIIMEHT CKOPOCTH peakiMu paBeH 37
Omnpenenure TeMepaTypHbli KO3((GUIIMEHT CKOPOCTH PEAKIINH, €CIIU MPU MOHWKEHUN
TEMIIEPATYPHI, Ha 45° peakuus 3aMeuInIach B 25 pas.

KoHcTaHTBI CKOpOCTH peakiuu nepBoro nopsaka npu 288 n 325 K cooTBETCTBEHHO paBHbI
2:10? 1 0,38 c*. KakoBbl TeMmepaTypHblii Ko3QQHUIMEHT CKOPOCTH JTOM PeakIuy 1 KOHCTAHTa

CKOPOCTH 3TOH peakuuu npu temneparype 303 K?

Tema: «PacrBopsbl. Teopus 3JIeKTPOJIMTHYECKON AUCCOLMALMID)



10.

Kakue BemecTBa Ha3bIBAIOT AMEKTPOIUTaMU? YeM OTINYAIOTCS UX BOJAHBIE PACTBOPHI OT
PacTBOPOB HEIIEKTPOIUTOB?

Yrto Ha3bIBAIOT M30TOHUYECKHM KO3 dunneHToM 1? KakoB ero (pM3nMuecKuii CMBICT U METOIbI
IKCIIEPUMEHTAIBHOTO onpeaeneHus? OT kakux GaKkTOpOB 3aBUCAT 3HAYCHUS 17

Kakue Benn4YrHbI SBIISIOTCS KOJMYECTBEHHON XapaKTEPUCTHKOM MpoIiecca dJIeKTPOIIn-
THYecKou nuccormanuu? Jlaiite ux onpezaenenus. Kakyro U3 HUX U MOYeMy Ha3bIBAIOT
MIOCTOSIHHOM BETMYMHOMN ?

Ha kakuie rpyIimsl yCIOBHO JENAT SJIEKTPOJIUTHI TI0 BEJIMYUHE CTETICHN MX TUCCOIHALIAH?
[IpuBennTe mpuMepsl NpeACTaBUTENEH 3TUX TPYIII.

Belmager a1 oca ok npu CIMBaHUK HachlmeHHbIX pacTBopoB: SrClx u CaSOs; CaCly u SrS0O4?
B kakoii mocneoBaTeIbHOCTH TOIDKHBI BBIITAAaTh OCA/IKH, €CIIH K PAaCTBOPaM, COJIEPIKAIIAM
nonsl: 1) Ca?*, Ba?*, Sr¥* u 2) CI, I, Br’, nocreneHHo NpuOaBIsTh: K IEPBOMY PACTBOP
Na>SOg4, a ko Bropomy pactBop AgNO3?

Kakast u3 nByx coneit 6ombie pacTBopuMa 1 Bo ckoJIbKO pa3: CaSO4 nim BaSOs, BaCO3 nnm
SrCOg, Pblz wm PbCly?

Kakwe u3 coneli He TOABEPTarOTCs TUAPOIIH3Y, H €CITU TTOBEPTatoTCsl, TO N0 KaKOMY TUITY:
K2S04, Na2Se, BaS, RbNOs3, ZnCh, K2SOs, KCl03, HCOOK, NaC104, KBrO?

Jlnst xakoit coyiu pH pactBopa Oynet umetsb 6osbiee 3HadeHre: NaNOs unu NaNOy,
CH3COOK unau CH3COONH4, KCIO nnu KCI1O3?

JlaiiTe cpaBHUTENBHYIO XapaKTEPUCTUKY CYIb(aTOB, CYIb(PUTOB U CYIb()UIOB MIETOUHBIX

METAJIJIOB 10 X CIIOCOOHOCTH K Tuapomn3y.

Tema: «OKHCIUTETbHO-BOCCTAHOBHUTEIbHBIE P€AKIUH U JJICKTPOXHMHYECCKHE NMPOLECCHD)

[Toka)xuTe ycI0BHOCTh TEPMUHOB «IIPUHUMAET» U «OTIAET» JIEKTPOHBI IIPH OIIPEICIICHUH
(GyHKUUH OKMCIUTENS U BoccTaHOBUTENA. [loueMy Takasi yCIIOBHOCTh BO3MOYKHA?

Uto Ha3bIBAIOT CONPSKEHHOM OKUCIUTEIHHO-BOCCTAHOBUTENILHON ApOi U CKOJIBKO UX
JIOJDKHO y4acTBOBATh B OKUCIMTEIbHO-BOCCTAHOBUTENIBHOM peakuun? YeMy cCOOTBETCTBYET
Kaxgas u3 Hux?

Uro Ha3bIBAIOT OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIMU KO3 durmentamu? Kakue MeTo b1
CYIIECTBYIOT Juisl uX onpenaenenus? [lokaxxure CyIHOCTh KaXKJ0r0 U 0OBSICHUTE, B KAKMX
cllyyasix ¥ 04eMy OJIMH U3 HUX MPeIOYTHTEIbHEE IPYTOTo.

MeHSI0TCSl WIIH OCTAIOTCSI MOCTOSTHHBIMU 3apsijl U aTOMHBIN COCTaB HOHOB, YYaCTBYIOIIHX B
OKHCITUTENIbHO-BOCCTAHOBUTENBHBIX peakiusax? Bo3MoxkHO U peBpaleHre IpocToro HoHa B
OKCOAHHOH MJIM 00paTHBIi mporecc?

Ecnu xucnora, B3siTast B U30bITKE, y4aCTBYET B PEAKLIUU KaK OKUCIUTENb MIIK BOCCTAHOBUTEIb,
TO COBMAJAeT JIM JJIs Hee K0d(pPULIMEHT B MOJIEKYISIPHOM YPaBHEHUH PEAKLIUU C
OKHCITUTEIbHO-BOCCTAHOBUTENbHBIM? Pa3bepure 3TH ciiydan Ha mpuMepax B3auMOJICHCTBUS:

Meau ¢ pa30aBlIeHHON a30THOM KUCIOTOM, COJITHON KUCIIOTHI C IUXPOMAaTOM KaJusl.



10.

11.
12.

13.

14.

15.

16.

17.

OOBsICHUTE TPUYNHY PE3KOTO Pa3THUUs OKUCIUTEILHO-BOCCTAHOBUTEIBLHBIX CBOMCTB ABYX
MetaioB 1 rpynnsl 11C, Haxoadmuxcs B 5-M nepuoze.

[Tokaxkute BIUsIHUE CPEAbl HA MPOTEKAHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUi Ha
puMepe U3MEHEHHS OKUCIUTEIbHON €MKOCTH NIepMaHTraHaT - HOHa.

Kakumu kucioraMu MOXHO MOJTb30BAThCS 7Sl CO3aHUs CPEIbl TP MPOBEICHUN Red-Ox
peakuii? [Touemy ¢ 3TOH IS0 MPUMEHSIOT OOBIYHO Pa30aBIICHHYIO CEPHYIO KUCIIOTY?
CriocoOCTBYeT M KUCJIas cpe/ia; a) OKUCIICHHIO KATHOHOB JI0 OKCOAHUOHOB; 0) OKHC-
JUTENHHOMY JACUCTBUIO OKCOAHHOHOB?

Kaxkue okucnuTe1pHO-BOCCTAHOBUTEIIBHBIE CUCTEMbBI Ha3bIBAIOT I€TEPO- U TOMOTEHHBIMU? UTO
SIBJISIETCS] TPUYMHON BOSHUKHOBEHHUS CKavKa MOTEHI[MAIA B CHCTeMaX MepBoro tuma? Y aaercs
JIM SKCIIEPUMEHTAJIBHO OIPEAEIUTh €ro aOCOMIOTHOE 3HAUEHUE, OTHOCUTEIBHOE 3HaUeHHE?
Anexmponu3s. Koppozua memannoe.

W3 kakux mponeccoB ciaraercs 001as peakius dJ1eKTPOXUMHUYECKOTO Pa3IoKeHNs BellecTBa?
Uem oTiMyaeTcst 31€KTPOIU3 BOJHBIX PACTBOPOB AIEKTPOJIUTOB OT AJIEKTPOJIU3a UX
pacmuiaBoB? Kakue HOHBI M MOJIEKYJIbI, HAXO/SIIMECs B BOJHBIX PACTBOpPaX COJIei MOTYT BOC-
CTaHABIIMBATHCS HA KaTOJIE M OKUCIATHCS Ha aHoie? HamummmTe ypaBHEHUS COOTBETCTBYIOIINX
peaKiui.

[Ipu xKakux yclOBUSAX U U3 KaKHX COJIEH, BO3MOKHO, MOJTYYUTh C TIOMOIIIBIO 3JEKTPOIN3a
OJIHOBPEMEHHO I€JI0Yb U KUCIOTY?

Jaiite popmynupoBKy 3akoHOB Dapasess n uX MaTeMaTHYECKUe BhIpakeHHUs. UTO Ha3bIBAIOT
yuciaoM Papanes F? Uemy paBHa 3Ta BeIlMUKMHA B KyJIOHaX U amIiep-dacax?

[Tpu snexrponuze pactBopoB AgNO3, CuSOs, BiCls, Haxoasmuxcst B Mocaea0BaTeIbHO
COEIMHEHHBIX AIEKTPOIM3EPAX, BHIACIUIOCH 5,41 cepeOpa. Halimute Maccy BbIICTUBIINXCS
IIPH 3TOM MEJIU ¥ BUCMYTA.

OaMHAKOBO JIM OTHOIICHHUE K KOPPO3UH TEXHUYECKOTO U XUMHUYECKU YUCTOTO MeTamta? Yem
BBI3BIBAETCS KOPPO3Hs OOBIYHOM cTanmu?

Kakwue cyiecTByrOT crocoObl 3alIUTh METAILIOB OT KOppo3uu? KpaTko H37I0KUTE CYyLTHOCTD

KaXXJ0Iro u3 Hux.

Tema: «KoMmiekcHbIe COCIUHCHMUA

Kakue coeqHeHNsI MO’KHO OTHECTH K KOMIUIEKCHBIM?

[Tonb3yschk MONOKEHUSIMHA KOOPAUHALIMOHHOW Teopun BepHepa naiite onpeneneHus
CJICAYIOIIMM MOHSATHUSAM: ) KOMILIEKCO0Opa3oBarenb, 0) TUraHabl, B) KOOPAUHAIIMOHHOE YHCIIO
KOMILIEKCO0Opa3oBaress, I') BHyTPEHH:S 1 BHEUIHAA chepa KOMILIEKCa.

Kak onpenensirorcs 3apsii KOMIUIEKCHOTO MOHA U CTETIEHb OKUCIIEHUS
KOMILJIEKCOOOpa3oBaTes?

Kakasi cBsI3b MEXKJly CTPOCHHEM aTOMOB 3JIEMEHTOB U UX CIIOCOOHOCTBIO K

KoMIuIekcooOpazoBanuio? [IpuBenuTe mpuMepbl THITMYHBIX KOMILIEKCOOOpa3oBaTeei.



5. llpuBenute npuMepbl TUIIMYHBIX JIUraHaoB. Kakue nuranapl Ha3bIBalOTCS MOHOJEHTATHBIMU U
KaKHe MOJUAECHTaTHBIMU?

6. Kakoe BiusHHE TOHDKHO OKA3bIBaTh HA 3HAYCHHE KOOPAMHAIIMOHHOTO YUCIIA YBEINUCHUE
paauyca u 3apsijia: a) KOMILIeKcooOpazoBaTes, 0) iuranioB? Kakium COOTHOIIIEHHEM ABYX
CHWJI, IEMCTBYIOIINX MEX/ly IEHTPAIbHBIM aTOMOM U JIMTaHJaMH U MEXK]Ly CAMUMM JIMTaHIaMU,
OTpeeNsAeTCss KOOPAUHALMOHHOE YUCIIO0?

7. llpuBenute npuMepbl KOMIIJIEKCHBIX COEIMHEHUM:

1) ¢ KOMIUIEKCHBIM aHUOHOM,

2) C KOMIUIEKCHBIM KaTHOHOM,

3) SBJISIOUIMXCS HEDJICKTPOJIUTAMH.

[laliTe UM Ha3BaHHUE.

8. [aiite ompenenieHle U MPUBEANTE IPHUMEPHI OCHOBHBIX TUTIOB KOMIUIEKCHBIX COEAMHEHNH.

9. VkaxwuTe OCHOBHBIE BUBI N30MEPUHN KOMIUIEKCHBIX coeTuHeHnH. [IpuBenuTe mpumepsl.

10. Kaxk ¢ mo3uiuii MeTo/1a BaJICHTHBIX CBSI3€i OOBSICHUTH 00Opa30BaHKE CBA3ECH MEKIY
KOMILJIeKcooOpa3zoBareneM u uranaamu? Kakue opOuTanu eHTpaIbHOTO aTOMa MOTYT
OJIHOBPEMEHHO Y4acTBOBATh B 00pa3oBaHUM cBs3eil? Uem aTo onpexaenseTcs?

11. CocTaBbTe KOOpaAuHaMOHHBIE Popmynsl crienyronux coeauHeHui: 2ZNH4Cl-PtCls, KoCo04

.CUC204, KCI- AuCls, 2Ca(CN)2 -Fe(CN)z, (NHa)4Fe(SOs)z.

Ilpumepnutit Komniekm 3a0anHuil 011 KOHMPOJIbHBIX PAOOm no oucyunune «Xumusa»

Tema: «OcHOBHBIE MOHATHS M 3aKOHBI XMMHH. OCHOBHBIE KJIACChI HCOPraHu4eCKUuXx

coeMHEeHH I
Bapuant Nel
1. OmnpepaennTte 3KBUBAIEHTHI DJIEMEHTOB B uX okcuaax: Rb,O, MgO, Cr.03, SOs.
2. Ir HeKoToporo MeTasiia coeauusercs ¢ 8,89r 6poma u ¢ 1,78r cepbl. Haiinure SKkBUBaJICHTHBIC

Macchl Opoma u Me, 3Hasi, YTO SKBUBaJICHTHas: Macca cepbl 16,0r/Moib.

3. HanwumuTe ypaBHEHUs peakIfii, COOTBETCTBYIOIIMX CICIAYIONICH CXeMeE:
SiO+C Ca HCI 02 Ca3(P0O4)2
Cas(P04)21200°C A t°C B C D E
4, Hanummre rpaduyeckue Gpopmynsl coenunenunii u gaiite ux Hazanus: H2O2, SnO2, H3POy,

H2s20s3, (CUOH)2C03, NaH2AsOa.

5. Kaxoii 06beM Kucaopoa cieayer 106asuth k 1mM3 Bosmyxa (21% O2), uto6bl cofepkaHue B
HEM KHCJIOpOJia OBBICKIIOCH 10 25%.

6. Omnpenenure GopMyily OTHOTO U3 KPUCTAIOTHIPATOB Cyab(ara HATPHsl, €CIIM ero Macca mpu
MOJIHOM 00€3BOKMBAHUM yMEHbIINIACH Ha 47%.

7. Hanurtmte hopmyiasl cosieil, COOTBETCTBYIOIIMX CICAYIONUM ABOHHBIM okcuaam: Ph,O3z u
Pb304. HazoBure ux.

Bapuant No2
1. Omnpenenute 3KBUBaJICHTHBIE Macchl coenuHennii: Fe203, KH2PO4, Cr(OH)3, H2SiO:s.



2. Omnpenenure Maccy cepbl, 00pa3yrOIIEHCs IPU B3aUMO/ICHCTBUH CEPOBOIOPOIA KOJIHMUECTBOM
BeniecTBa 3kBuBasieHTa 0,0 1Mok ¢ 30bITKOM KOHIIeHTpHpoBaHHO HNO3

3. Hanumure ypaBHeHHs peakiyil, COOTBETCTBYIOILIUX CIEIYIOLIEH CXEMeE:

Fe2(SO4)z —P X1 —P FeClo —P» Xo —P Fez0s 4—X3 —P Fez(S04)3
4. CocraBbTe GopMyItbl (3MIIHPUIECKHE TPahUISCKUE) BCEX BOZMOXKHBIX COJIeH 00pa3oBaHHBIX
TUAPOKCUIOM MarHusl 1 XpOMOBOM KUCIOTOM. J[aliTe Ha3BaHUsS COJISIM.

5. K 50mn cmecu B 2-x okcuaax yraepojaa go6asmwiu 100Mi kuciopoaa u moaoxriau. B
pe3yibTaTe peakiuu oomuii 00beM ra3oB ymenbimwics Ha 10%. Bce 00beMbl ra30B H3MEpsUIUCh TIPH
OJIMHAKOBBIX ycinoBusaX. Onpenennure 00beMHBINA COCTAB UCXOIHBIA CMECH.

6. [Tpu TepmudeckoM pasioxenun okcuaa mapranna (1V), B3sroro maccoit 0,435, BeIaemuiCs
KHCJIOPOJT U 00pa3oBaiics Apyroit okcua Maprania maccoi 0,382r. KakoBa dopmyina sToro okcuaa?

7. Urto Ha3pIBaIOT 3KBUBaJIEHTOM BellecTBa? [Ipu kakoM yclIOBHUM SKBUBAJIEHT UACHTUYEH CaMOil
qacTHUIle BemecTna?

Tema: «Ctpoenne atoma. [lepuoanyeckuii 3aKoH ¥ NepUOIHYECKAs] CHCTEMA XUMH-
yeckux dj1emMeHTOB /I.U. MenaeseeBa»

Bapuanrt Nel
1. UTo Ha3bIBAIOT MPUHIIUIIOM HEOTIPEAETIEHHOCTH U COOTHOIIEHUEM HEONPEAETICHHOCTH.
2. Jlst crkonbkux AO cymma n+1=8? EcTh 1 Takue opOouTain y 2JIeMEHTOB TIEPHOINIECKOM

CUCTEMBI? ATOMBI, KaKUX JIEMEHTOB UMEIOT HanOOJIbIIIee 3HAYCHUE CYMMBI n+1?
3. Hanmmmte snekTpoHHO-Tpadmueckue popmyst: Cr, Cl+°, Te?2, Th.

4, Harmumure snexTponHbie GOopMyITbl erie HEOTKPBITHIX d71eMeHTOB Nel108, Nol13 u ykaxure,
KaKoe MECTO OHH 3aiiMyT B IEPUOJAUYECKOI cucTeMeE.

5. CKopoCTh IBMKEHUS JIEKTPOHA 10 TIEpBOM 60pOoBCKOit opouTe paBHa 2187 km/c. Eciu
MOTPEIIHOCTH B ONPEAETICHUN CKOPOCTH paBHa 1 kM/c, To KaKoil OyJeT Mpu 3TOM MOTPEUIHOCTh B
onpezeneHuu KoopauHatel? CpaBHUTE €€ cO 3HAUCHHUEM pajinyca OpOUTHL.

6. [losicauTe IIPUYINHY pa3jinius B BCJIIMYNHAX HOHHBIX paJInyCOB JIS1 N303JICKTPOHHBIX HOHOB;
1,33(F); 1,36(0%); 0,98(Na*); 0,74(Mg?*); 0,57(AR*)

7. O0mbsicHuTe 0c000 HU3KYIO YCTOHYHMBOCTb COEJUHEHUH P-3J1EMEHTOB 6-Tiepro/ia B BbICIIECH
C.0O.

Bapunant No2
1. [IpuMeHNMO 11 IOHSTHE TPAEKTOPUH JBUKEHHS K MUKpodacTULaM? YeM 3To onpeaenseTcs u

KaKoe IOHATHE €TO 3aMCHSICT?

2. VYkaxuTe 3HaUeHHE KBAHTOBBIX YMCEIN JIIsI BHEITHHUX JIEKTPOHOB B aTOMaX AJIEMEHTOB C
nopsAKoBbIM HoMepoM 11, 14, 20, 23, 33.

3. Hanummure >ekTponHo-rpaduueckue Gopmysst: Pd, Zr*?, S2,

4, Ha ocHoBanuu Y4C€HHA O CTPOCHUHN aTOMa O6’B$ICHI/IT6, nmoyemy 3HepFCTH‘{CCKI/Iﬁ S- MOAYPOBCHb
BKJIFOYAC€T OJHY 0p61/ITaJ'IB, p-IOAYpOBCHB - TPH, d-HOIlypOBCHL - sTh U f- MNOAYPOBCHDB - CCMb.
VKaxxuTe max 4ucio 9JICKTPOHOB Ha 3TUX MMOAYPOBHAX.

5. Yemy paBHa eOpoiineBckas JIMHA BOJIHBI 2IEKTPOHA, ABUAKYIIETOCs O CKOPOCThIO: a) 6-10°



Mm/c; 0) 2187 km/c?



6. DHeprus MOHU3AIMH MTPH TIOCIIE0BATEIHFHOM OTPBIBE AJIEKTPOHA OT aTOMOB Mg COCTaBIsIeT:
E1=733, E>=1447 u E3=7718 x/>x/mMo1b. UeM 00BSICHUTH pe3koe Bo3pacTanue Ez?

7. Kakyo cTpykTypy 10J5KE€H UMETh BOCbMOM neproA? [1oBTOpseT Jin OH MOJIHOCTBIO CEABMOM
nepuo?

Tema: «XnMunueckas CBA3bL»

Bapuanr Nel
1. Uem 00BsACHUTH HEBO3MOKHOCTH 0OpazoBanus 100% MOHHOM CBSA3U U YeEMY MPUMEPHO paBHA

JI0JISI KOBAJICHTHOCTH B Han00Jiee MOHHBIX OMHAPHBIX COCTUHECHUSX?

2. Y CTaHOBUTE MPOCTPAHCTBEHHYIO CTPYKTYPY CISAYIONTUX MOJICKYJI M HOHOB, OTIPE/ICIIAB
opOUTAIN TICHTPATBHOTO aToMa U ux Tun ruopuam3auu: NF3, NO2', PHs3, PO,

3. Kak oykHBI MEHSATHCS 3HaUEHHE MOMEHTOB Junofeil mojekya B pany: a) CIF-Bri-IF; 6) NHs-
PH3-AsH3?

4. T[Tonspru3yeMocTh Kakoro 13 HOHOB Gombire: F mmw Br', S wmm Te?, ClI wmn 1?2 O6bscHnTe
MPUYHHY.

5. Tron. ast NaF=997°C, MgF.=1398°C, AlF3=1040°C, SiF4=-90°C, PFs=-94°C, SFe¢=-56°C.
OOBICHUTD HAOIOaEMYIO 3aBUCUMOCTh. OOBICHUTH pe3koe pasziudue Trut. AlFs u SiF4 cuntast, uto
MOJISIPHOCTD CBSI3M paBHOMEpHO ymeHbInaercst oT NaF k SFe.

6. YeM 00BSICHATE 3HAUUTENLHO OoJiee BbhicOKHe T1u1. 1 TK. BOIBI U INIABUKOBON KUCJIOTEI IO
CPaBHEHHUIO C TEMH, KOTOPbIE JIOJDKHBI COOTBETCTBOBATh MX MOJISIPHBIM Maccam?

7. DIEeKTPUYECKU MOMEHT JUMOJII MOJIeKYIbl HoS paBen

0,31-10%°Kn-m, a H2Se-0,08-:02°Kn-m. Onpenenure, Kak OTHOCATCS JUTMHBI JUTIONEH 00enx
MOJIEKYJI.
Bapuant No2
1. [Touemy py HAJIMYWHK OJTHOM CBS3U MEXKTY aTOMaMH OHA MOKET OBITh TOJIBKO O- CBs3b10? [Ipu

KaKHX YCIIOBUSIX 00paszyeTcs m- U 0-CBsI3u?

2. Cxoubko cBsizeil y atoma cepsl B Mostekyiie SO2Clz, y yriepona B mostekyne COClp; kak 310
coryacyercs ¢ TUIIOM rHOpuan3auun?

3. Kaxkast Mmosiexyia moxert cymiectBoBath u nodemy? CIFz, FCls, Brls, IBrs,

4. Kak u3mensiercs noisipusyroliee 1eiCTBUE HOHOB S-3JIEMEHTOB BTOPOii rpymmsl ot Mg k Ba u
MOYEeMY 9TO MPUBOAUT K MOBBIIIEHUIO TEPMUYECKON YCTOMYMBOCTH UX KapOOHATOB B TOH e
MOCJIEIOBATEIbHOCTU?

5. Tk. HF=293K, HCI=188K, HBr=206K, HI=238K. O0bsicHuTE PUUUHBI H3MEHEHHSI 3TOM
BEJIUYNHEL.

6. Kakoe coenunenue 6onee repmudecku yctouro? PDCO3z unu CaCOs; PbCls min PbBra.

7. PaccunTaiite a3¢dextuBHbIii paguyc nona Na B kpucramie NaF, eciau KOHCTaHTa pELIeTKH ero
pasHa 2,31-107% M, pamguyc nona F pasen 1,33:10%0 m.

Tema: «CkopocTh XMMHYECKHX peaknuil. XuMH4YeCKOe paBHOBecHe. JHepreTuka u
HANPABJICHHOCTh XUMHYECKHX MPOLIECCOB)

Bapuant Nel
1 Jluxpomar aMMOHUS IIPU HArPEBAaHUU PA3JIaraeTcs M0 PEeaKIu:



(NH4)2Cr207(1)=N21(1) + 4H20(1) +Cr203(t) AH° X p = -503 x/Ix
CKOJBbKO HEPTHH BBLICTIIIOCH TIPU PA3JIOKEHUH HEKOTOPOU MOPIIUU AUXPOMATA aMMO -
HUS, €CJIM Macca TBEPJOro ocrtaTka Ha 10r MeHbIIe MacChl UCXOTHOTO BEIIECTBA.
2. Ouranbnus oopazoBanus HoO2(T) u3 mpocTsix BemecTB paBHa - 136,1 k/[/MOJb, SHTAIBIHUS

JMCCOLIMAITMY Ta3000pa3HbIX BOJIOPOA U KUCIOPOIa COOTBETCTBEHHO paBHBI 432, 490 kJ{»/MOITb.
Boruncnure 3uepruto cBssu O-H B nepokcuzie Bogoposa, NpuHsB 3Hepruto cBsizu O-O paBHOII -
138,07 xJI»x/M0Ib.

3. Onpenemure AH®298 1 AU cuctembr: 4NH3s(T) + 302(T) = 2N2(T) + 6H20(k)

4. [Tpu Temmeparype 100°C ckopocTb ofHO# peaknuy B 2 pa3za 00JIbIe CKOPOCTH BTOPOH.
TemnepatypHblil KO3 (GUIUEHT CKOPOCTU NIEPBON peaKkIUH paBeH - 2, BTopoi - 4. [1pu kakoi
TeMIIepaType CKOPOCTH 00eUX PeaKIfil BBIpaBHUBAIOTCS ?

5. Kak u3MeHUTCs TaBJIeHHE B CUCTEME TiepBOHaYaIIbHO cozepxkareid HBr u O, ecimu kK MOMEHTY
HacTyruienus paBHoBecusi: 4HBr(r) + O2(r) = 2H20(r) + 2Brz(r)  mpopearuposaino 10% ucxogHoro
KOJIMYECTBA KUCIIOPO/Ia, @ paBHOBEeCHBIC KoHIIeHTpaluu [HBr]=0,6 momns/m; [02]=0,36 monb/n?

6. Bo ckonbko pas cienyer yBenmnuuTh KOHIIEHTpAIMIO BetecTBa B, B cucteme:

2A2( 1) + Ba(r) =2A2B(T)
UToOBI TTpU YMEHBITIEHUH KOHIIEHTpAIMH BemecTBa Az B 4 paza CKOPOCTh MPSIMON peak-
MY He N3MEHMIIach?

7. Jlns mexoropoit peakunu AG°>0. Kakne 13 NpuBeNeHHBIX YTBEPKIACHUIN ITPAaBUIIbHBI:
a) K >1; 0) k<1; B) B paBHOBECHOM CMECH NMPE00OJIaaI0T MPOTYKThI PEAKIUH; T') B
PaBHOBECHOM cMecH MpeoOIaaroT UCXOIHbIC BElecTBa?
Bapuant Ne2
1. [Ipu BoccTanoBnenun 80T okcua xxenesa(3) amomuaneM Beiaenutcs 426,3 k/[x temna. [Tpu

cropanuu 5,4 r METAJLIMYECKOro amtoMuHuA Beiaenurces 167,3 x/[x Ttenna. Ha ocHoBaHumM 3THX
JAHHBIX, UCIIOJIB3YS 3aKOH [ ecca, BeIaucIuTe 3HepreTudeckuii 3¢ ekt npu oOpa3zoBanuu 1 MoJb
okcupa xene3a(3).

2. AH®5p MgO(k) u CO2(r) cootBeTcTBeHHO paBHa- 601,8 1 -393,5 k/[x/mMomnb. Temnora
pasznoxxenust MgCosz na MgO u CO, JIH=100,7 xI>x/Moib. Micriosib3ys 5TH JaHHBIC, HAWIUTE TEIJIOTY
oOpa3zoBanust MgCO3 U3 311€MEHTOB.

4. Boruncnuth TemnepaTypHbiii KOAGGUIIUEHT CKOPOCTH PeaKIUU, €ClIi KOHCTaHTa CKOPOCTH €€
npu 100°C cocrasnser 6-107, a mpu 150°C -7,2-1072,

5. Jis Toro 4yToOBI yBeNMU4YUTH B 216 1 256 pa3 ckopocTh peakuuu cuHTe3a NHs, Bo ckoibko pas
HaJ0 MOBBICUTH B TIEPBOM CiTyuae KoHIeHTpaluto H, a Bo Bropom naBnenue? Kak uzmeHurcs
CKOPOCTh peaklliy Mpu yBenudeHuu aasienus 10 paz?

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

Haxonutcst B paBHOBecuH. YKa3zaTh: a) Kak u3MeHHTcs coaepxkanne CO B cucTeme Mmpu
TOBBIIIIEHUH t U TIpH Hew3MeHHOM JaBieHnu? C yBeNTUYEHHEM JABJICHHS NPU HEU3MEHHOMN
temneparype? 6) U3MeHHuTCs T K p Mpy MOBBIIIEHUH O0IIero AaBleHus U Heu3MeHHou t? [1pu
yBenuueHud t? [Ipu BBeeHnn B cuctemy katanuzatopa? OTBeT 000CHOBATH.

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

YCTaHOBUTH MPH CIEAYIONINX KOHIEHTpauusax: (A) = 6mons/n, (B) = 2mons/n, (C) =
4monn/n, ([) = 3mons/n. B paBHOBecHyto cuctemy no6aBuiu 4 monb/n BemiectBa B. Bei-
YHCIIUTh HOBBIE PABHOBECHBIC KOHLIEHTPAIMH BEIIECTB.



Tema: «PactBopbl. Teopus 3J1eKTPOIUTHYECKOH M CCOLM AN

Bapuant Nel
1. PactBop conmepxur 0,1momnb CaClz u 0,1moas AICI3 B 211 pactBopa. KakoBa MosisipHast

koHueHtpanus nona Cl” B pactBope?

2. pH 1-10° H pacTBopa c1a60T0 0JHOKHCIOTHOTO OCHOBAHMS paBeH 9. BeIunciInTe KOHCTAHTY
JHCCOILMALNY OCHOBAHMUSL.

3. VYkaszaTp, HE IIPOU3BOS BBIYUCICHNN, B KAKOM U3 PACTBOPOB JBYX COJIEW paBHON KOH-
ueHTpauuu pH 6ombiue win mensiie. OTBET 000CHYHTE UCXO0/1s U3 3aKOHOMEPHOCTH U3MEHEHMUSI
KHCIIOTHO-OCHOBHBIX CBOMCTB AtekTposuToB: KoSe u KoTe; NasPOs u NagHPOa.

4. Haiinure ctenens ruiposnsa cosel M 3HaueHue pH g uX pacTBOPOB KOHIIEHTPALUU

0.1momb/nm: NH4Br, KCIO, HCOONa.
5. ITPAg>Cr,07 , npu 25°C pasro 2-107 . Beimanaer i ocanok AgoCroO7 mpyu cMelIMBaHuH
paBHbIX 006eMOB 0,051 pactBopoB AGNO3 11 K2Cr207? CreneHpb Aucconuay STHX AIEKTPOIUTOB
paBHa 90%.

6. Boruucnuts a v (H+) B 0,3M pactBope ykcycnoit kucnotsl (K=1,8-107°). Kakue 3naueHns
MIPUMYT 3TH BEIMYHHBI 1OocIe o0aBieHus K 11 pactBopa kuciotsl 0,2moms CH3COONa?
Koaddunment akrusaoctu nonos flCH3COO") =0,7.

7. Cpasuuts pactBopumocts POCl> u Pbl,, Be(OH)2u Ca(OH)2. OtBeT 060CHYiTE HCXOAS U3
MOJISIPU3AIIMOHHBIX MTPEICTABICHHIA.

Bapuant Ne2
1. PactBop comepxkut 0,1mob - sxkBuBaneHTOB (NH2)3PO4 B 200Mit pactBopa. KakoBa MossipHast

KOHIeHTpanus noHos NHs* B pactBope?
2. Brrunciure pH 0,001H pacTtBOpa cepHOI KUCTIOTHI.

3. VYka3arb, He IPOU3BO/IS BBIYUCIICHUH, B KAKOM M3 PACTBOPOB JBYX COJICH pPaBHOW KOH-
nenTpanuu pH 6osbiie wim MeHbine. OTBET 000CHYHTE UCXOIS U3 3aKOHOMEPHOCTH H3MCHCHHS
KHCJIOTHO-OCHOBHBIX CBOUCTB 3j1eKTpouToB: NaHCO3 u NaClOs; NaClos u NaClO.

4. Kakue BeTMuuHBI SIBJISIOTCS KOJMYECTBEHHON XapaKTepUCTUKOM MpoIiecca dJIEKTPOTH-
THYeckoi nucconnanuu? Jlaite ux onpenenenue. Kakyro u3 HUX U HoyeMy Ha3bIBalOT MMOCTOSHHOMN
BEJIMYUHOMN?

S. Haiinute crenens runponusa NalOs u NalO B pactBopax koHueHTpamu 0,1mons/n. U3
MOJIy4EHHBIX JJAHHBIX ClIeJIaiiTe BBIBOJ O CPAaBHUTEIBHOM CHJIE KUCIIOT, 00pa30BaBIINX ATH COJIH.
Kn(HIO3)=1.6-10" ; Kn(HIO)=2.3-10",

6. Brimanaer mu BaSO4 npu noGaBieHuu pacTBopa cepHOM KUCIOTh 00beMoM 100MI1 rpu
koHIeHTpauuu 0,2Moiis/11. K pactBopy BaClz Toro sxe o0bemMa, ecian MoJisipHasi KOHLIEHTPALUs
SKBUBAJIEHTA 3TOr0 pacTBopa paBHa 0,2moib/1.? Byaer nu 106aBIeHHOE KOJIMYECTBO CEPHOI KHCIOTHI
SKBUBAJICHTHBIM HJIU U30BITOUHBIM?

7. Ckonbko Monb NH4Cl cienyet no6asuts x 11 0,1M pactsopa NH4OH(K=1,8-107°) ans Toro,
uT00bI KOHIeHTpanust HonoB OH™ crana uucnento pasua Kn? Vemosno npumem fiNH")=1,

Tema: «OKHCINTEIbHO-BOCCTAHOBHUTEIbLHBIE Pe€aKIUU U 3JICKTPOXUMHUYECCKHE MPOLECChD»

Bapunant Nel



1. 3aKOHYHTBH COCTABICHUE YPABHEHUS PEaKIMH U NOJ00paTh KOAPPHUIUEHTH IPOCTEHIINM
criocobom: SO2+H3ASO4+H2,0—H3ASO3+...

2. Hanummure ypaBHEHUs peakiuii v moao0paTh KOIQOUIMEHTH 3JIEKTPOHHO-HOHHBIM METOIOM:
MnSO4+(NH4)2S208+H20—HMnO4+...; H,02+CaOCl—

3. CocTaBHUTH B MOJIEKYIApHOI opme ypasrenue peakuun: [Fe(CN)s]> +H20,—[Fe(CN)6]*+0;

4. Uemy paBHA MOJIIpHAs Macca SKBUBAJICHTA IIEpMaHTaHATa KaJlusl KaK OKUCIUTEIsS, €CIIA 3TO
BEIIIECTBO B MPOIECCE PEaKIIMU BOCCTaHABIMBAETCS: a) 10 cynbdara maprania (11) 6) mo muokcuaa
Maprasiia B) 1o manranara kanus KoMnO4?

5. Byner nu paboTaTh raJbBaHUYECKHM 3JIEMEHT, COCTOSIIEH U3 BOJOPOIHBIX 3JIEKTPOIOB,
norpyxeHHbIX B 1 u 0,11 pactBopst KOH mipu 25°C, ecm kaxkymiasi CTETIEHb AUCCONMAIIH PACTBOPOB
KOH cootBerctBenHo paBusl 77 u 91%7?

6. TanbBannueckuii IeMEHT

(-)2Cr/2Cr3+ | H2SO4 | (Pb) 3H2/6H" (+)
oOpa3oBaBIIeiics TP KOPPO3UU XpOMa, OMASTHHOTO CO CBUHIIOM, JaeT TOK CUJIONW 6A.
Kakas macca xpoMa OKHCIHUTCSI M CKOJIBKO JIMTPOB BOJOPOJA BBIAEIUTCS 32 55¢ paboThl 3TOrO
JJeMeHTa’?
Bapuanrt Ne2
1. 3aKOHUYUTH COCTaBJICHHUE YPaBHEHUS PEAKINH U o00paTh K03(PPUIMEHTH MPOCTEUITIM

criocobom: HoSO4+KI+KCIO3—KCl+L...

2. HanummuTe ypaBHEHHs peaknii ¥ I0100paTh KOd()(PUIMEHTHI 2IEKTPOHHO-HOHHBIM METOIOM:
H2SO4+H2S+KMnO4—S+...; HNO3+FeS,—

3. CocraBuTh B MOJIEKYJIsIpHOH hopme ypaBHeHHE peakiuu: NoHs+1o—No+I

4, Kakyro maccy amroMuHus MOKHO OKUCTUTH ¢ moMotibio 0,11 0,258 K2CroO7 mo peakium
Al+K,Cr207+H2S04— Al (SO4)3+Cr2(SO4)3+K2S04+H:0.

5, DJ1C ranpBannueckoi nenu (-)Ag/AgNOs 0,0051  /0=98% | | Ag/x
H/0=85%/AgNO3(+)=0,085B. Omnpenenure KOHIEHTPALUIO AJIEKTPOJIUTA IIPU MOJIOKUTEITHHOM
ANEKTPOJIe, eCIM KO3 GUIIMEHTH aKTUBHOCTH HOHa cepedpa B pactBopax AGNOs3 npu oTpuiareabHOM
Y MOJIOKUTEIBLHOM 3JIeKTpojie paBHbl 0,945 u 0,750.

6. [Ipu paboTe ranbBaHUYECKOTO HJIEMEHTa

(-) 4A1/4A1 | H20, Oz | (Cr) 120H/6H20, 30 (+)

o0Opa3oBaBlIerocs NPy KOPPO3UHU ATFOMUHMS, KOTOPBIM HAXOAUTCS B KOHTAKTE C XPOMOM,
3a ImuH 20c ero paboThl Ha XpPOMOBOM KaTojie BoccTtaHoBuiIoch 0,034 kuciaopoaa.

Omnpenennure, HaCKOJBKO YMEHBUIWJIACHh IIPU 9TOM Macca aJlOMHUHHUEBOIO 3JIEKTpoJa U
4eMy paBHa CHJIa TOKA, IPOTEKIIETO 110 BHEIIHEHN 11€NHU raJbBaHUYECKOTIO MIEMEHTA.

Tema: «KomIiekcHbIe COeAMHEHUSD)

Bapuant Nel
1. HasBatb komiuiekcHbie coemuHenus: Ba[Cu(C204)2], [Co(NHS3)2(en)(Cl2)]ClI, [PtCI2][AuCla).

2. Hanwucates ¢popmynsl: a) rerpaiiononnaar(ll) nnausa’); 6) xnopun OpomateTrpaaMMu-
HakBaxpoma(lll); B) TpuaMMHHXIIOPOTMHUTPOKOOATIBT.

3. Moskso 1u ocamuth HoHEl Ni*+ u3 pacteopa Ko[Ni(CN)4] o6bemom 11 u C=0,1 mMoms/mutp,

coznepxaiero 0,2 moms KCN(a=80%), eciu n06auth 10™*momb cynsguaa ammonus? Ipu kakoit Mt

KOHIIEHTpALMH CyIbpuIa aMMOHHS HauHeT BhImagaTh ocanok? (ITP(NiS)=2-102).



4. Omnpenenure TUI THOPUAM3ALUK B CICAYIOIIMX KOMIUIGKCAX, a TaK JKe H300pasutre ux
reomerpudeckyto popmyiy: [AuCls] ; [PtCls]” .Uemy paBHBI UX MarHUTHBIC MOMEHTBI?

S. JInst ocakaeHusI XJIOPHI-HOHOB, COCTABIISIOIINX BHELTHIOK c(epy KOMIUIEKCHOTO COCJIMHEHUS,
u3 100mm 0,02m pactBopa coequnenus CrClz-5H>0 norpedoBanocs 20Mma

0,2m pactBopa AgNQOs. [To pe3ynpTaTam 3TOTO OIBITa COCTABHTE KOOPIUHAIIMOHHYIO (hopMyTy
COCANHCHUA U HA30BUTE €TO0.

Bapuant Ne2
1. HasBats komiutekcubie coenunenus: Naz[Zn(OH)s], [Ni(H20)6](NOs)2, [Co(En)3(NO3)z].

2. Hammcate Qopmynsr: a) ammuanentannaHodeppar(Il) watpus; 0) aurumpokcorerpa-
xyoporutaruHat (IV) ammonus.

3. K 0,2m NiSOs no6aumu paBHblii 066eM 2M NHs, Beraucimts [Ni]>+, ecnm cumrarth 4To B
pacTBope obpasyercs komruiekcHbIi noH [Ni(NHs)s]?+.

4. B xommnekcax [Co(NO2)e]* u [Ni(CNS)e]* nuranasl o6nagaror cunbHbIM 1oseM. CocTaBbTe
SHEPTETUUECKYIO0 CXeMy oOpaszoBaHus cBsizeil (MeTon BC) B 3TUX KOMIUIEKCAX M YKaKUTE MarHUTHBIC
CBOMCTBa KOMIUIEKCOB.

5. Onpenenute KoopauHanuonHoe yncio (x): [Fe''Fx]%2; [Fe''Clx] %2,

Kpumepuu oyenku omeema cmyoenma npu bln0JIHEHUU KOHMPOAbHOU Padombl

Ouenka TpeOoBaHMs K 3HAHUAM
OTJIIMYHO NPUBE/ICHB TOJTHBIC TPAaBWIBHBIE PEIICHUS, OTBETHI TPAMOTHO
apryMEHTHPOBAHBI
XOPOIIIO JOITYIICHBI He3HAYUTEIBHBIC MMOTPEITHOCTH TIPU OTBETaX HA BOIPOCHI,
apryMeHTanus ObUIa He TIOJTHOM
yIIOBIIETBOPUTEI B OTBETaX Ha HEKOTOPBIC BOTIPOCHI JIOMYIIEHBI IPyObIe OMTHOKH, YaCTh
BHO BBIBOJIOB HE apI'YMEHTHPOBaHA UJIM apryMEHTHPOBaHA HENIPABUIILHO
HEYJIOBJIETBOPUT otBeThl Ha 50 wu Oosee % BOMpPOCOB OMIMUOOYHBI, OOJBITMHCTBO
€JIHO BBIBOJIOB HE apTyMEHTUPOBAHBI WJIA apTYMEHTHUPOBAHbBI HEIPABUIILHO

Ilpumepnvle sapuanmaol mecmogvix 3a0aHull

Tema: «OcHOBHBIE NOHATHA U 3aKOHbI XHMUH. DKBHBAJIEHT)
Bapuant Ne 1
1. ®daxrop 3KBUBAJIEHTHOCTH COJIU

1) 1/ocHOBHOCTH

2) 1/4nciio KaTHOHOB * BaJICHTHOCTh KATHOHOB

3) 1/KHCIOTHOCTH

4)1/ducio aToMOB dIIEMEHTa * BaJICHTHOCTD DJIEMEHTA

2. CDaKTOp OKBHUBAJICHTHOCTH OCHOBAHUA

1) 1/ocHOBHOCTH

2) 1/aucno KaTHOHOB * BaJIECHTHOCTh KaTHOHOB

3) 1/KHCAOTHOCTH

4) 1/uucno aTOMOB 3JIEMEHTa * BaJICHTHOCTb AJIEMEHTA




3. TlmoTHOCTH rasa no renuo paBHa 11, MIOTHOCTH ra3a 1Mo HeOHy
1) 2,2 2)1,1 3) 20 4) 44
4., Tpu croparuu 4*10° xr yrnepona uncno monekyn CO2 paBHO

1) 2*%104 2) 2*10% 3) 2*10%2 4)2*1023
5. DKBUBAJICHT UCXOHBIX BEIIECTB B PEAKIINHI

H2C204 + Ca(0H)2 = CaC204 + H.0

1) 1/2, 112 2)1, 1/2 3)1/2,1 41,1
6. OOmnem (B 1), 3aauMaeMsbIit 5,25 r azota npu26°C u nanenun 98,9 xlla # # #

7. MaccoBbie JJ0JIU TaJIOTeHA B TaJIOTCHHIE METAJIIA M KUCJIOPO/a B €r0 OKCHJIe COOTBETCTBECHHO
paBHbI 68,35% u 15,4%. Ha3Banue ranorena # # #

8. Bpowm maccoii 0,4586 r BerTecHsieT u3 pactBopa Kl iiox maccoii 0,7280 r, KoTOpHBIN B3auMO-
nercTByeT ¢ MmetaiioM maccoit 0,5935 r. MonsipHast Macca SKBUBaJeHTa METaJlIa B T/MOJIb

9. IlwmeK pearupyet ¢ U30BITKOM BOJIbI B meniouHO# cpene (NaOH) ¢ oOpasoanuem 5,6 i1 raza
(H.y.). DKBUBaJIEHTHOE KOJIMYECTBO BEIIECTBA IIMHKA B MOJIb

Bapuant Ne 2
1. ®akTop PKBUBAIEHTHOCTH KHUCIIOTHI

1) 1/KMCAOTHOCTH
2) 1/0CHOBHOCTH
3) 1/umciio aTOMOB 3JIeMEHTa * BaJIEHTHOCTH SJIEMEHTA
4) 1/4rcia0 KaTHOHOB * BaJIEHTHOCTH KATHOHOB
2. ®axTOop SKBUBAJICHTHOCTH OKCHJIA
1) 1/aucno KaTHOHOB * BaJICHTHOCTh KAaTHOHOB
2) 1/0CHOBHOCTH
3) 1/umciio aTOMOB 3yIeMeHTa * BaJICHTHOCTH DJIEMCHTA
4) 1/KuCIOTHOCTD
3. Macca (B rpammax) 0,25 Mob OKCHIa TUTHUS
1)5,752) 6,2 3)7,5 4)9,25
4. 4: KomnuecTBo BelecTBa (MOJIb), coaepskaiieecs B 37,6 r uurpara meau (1)
1) 0,3 2) 3,353)0,2 4) 5
5. OauH MOJIb BOJIBI IIPH H.y. 3aHUMAET 00bEM
1) 18 M 2) 118 n 3)22,4n 4) 22,4 mn
[TnoTHOCTB Ta3a mo Bo3ayxy paBHa 1,17, MonekysipHas Macca rasa
Macca (B rpammax) Hatpus B 35,1 T XJIopua HaTpHs paBHa
Ha neitrpamuzanuio 3 r H3AsO4 uzpacxomoBanocs 2,366 1 KOH. OcHOBHOCTB KHUCIIOTHI
N3 48,15 r okcuia MeTaiia MOXHO NoayduTh 88,65 r ero Hutparta. MossipHast Macca

©oo N

OKBHUBAJICHTA ABYXBAJICHTHOT'O MCTAJlJIA B I/MOJIb

Tema: «OcHOBHBIE KJIaCChl HEOPTAHUYECKUX COCIHMHECHUI»
Bapuant Nel
1. dopmyna kpuctamuioruapata cyibdara HaTpHsL, Macca KOTOPOTO MPH 00e3BOKUBAHUN

yMeHblInnIachk Ha 47%

1) Na2SO4 * 2H, 0 2) NaxSO4 * 7H0
3) NaxSO4 *sH O 4) NaxSO4 * 6H0

2. KapOonar kanus pearupyeT B pacTBOpE C BellecTBaMU Habopa



1)
2)
3)
4)

1) CO2, SO2, H3PO4 2) CO, KOH, HC1
3) BaClz, HNO3, Rb;SOs  4) KHSO4, NaOH, SO3

OnHOBpEMEHHO HE MOTYT HaXOUTCsl B pacTBOpE BelllecTBa Habopa

1)NazSO4 u HC1 2) NaOH 1 H,SO4
3) NaClu H,SOs  4) NaOH n K2SOx

OaHOBpEMEHHO B PACTBOPE MOTYT HAXOAUTCS HOHBI

1) Ni?*, K*, SO4%, I 2) Pb?*, S%, CH3COO; Ba?*
3) NHs*, PO4*, Ca?*, F  4) A1¥, Fe**, COs%, Br

YCcTaHOBUTH COOTBETCTBUE MCXKY BCIICCTBOM U CBOMCTBaMH

1: a3oTHas kucioTa A: B3aUMOJCHCTBHE C COJIIMU MEAH C 00pa3oBaHUEM OCaJIKa

2: runpokcua Hatpus b: B3amMoieiicTBre ¢ cossiMu Oapust ¢ 00pa3oBaHUEM OcCaKa

3: consiHast kucioTa B: B3auMopelicTBHE ¢ cepoil MpH HarpeBaHUU

4: cynbat aTroMUHUS I': B3aummoelicTBHE C MMHKOM ¢ 00pa30BaHUEM BOAOPOIa

KonnuectBo BO3MOKHBIX coicit oopazoBanHbix H3S04 1 Al(OH)
1) 4 2) 1 3) 2 4) 3 5)5

Bapuant Ne 2

IMaapun omHOBaeHTHOTO MeTaywia coaepxkuT 12,5% Bomopoaa mo Macce.
1) cepebpo  2) Harpwmii 3) nuTHii 4)301510TO

Jlmokcua yriiepoia MOKET pearupoBarh ¢ BellecTBaMu Habopa

1) CaO, (NH4)2C03 pactBop, HNO3 2) Na2C0s3 pactBop, Mg, C (xokc)
3) KOH, H2S04, pactBop BaCl» 4) CuS04, NH3, NaOH
OMHOBpPEMEHHO HE MOTYT HaXOJMTCsl B pAaCTBOPE BEIIECTBA HAOOpa

1) BaCl u NaNOs  2) BaCl. u NaBr

3) Ba(N03)2 u Kl 4) Ba(N03)2 1 H2SO4

Kuciyro cosb MOXHO TOJTYYHUTh B BOJHOHM CpeJie MPH B3aMMOICHCTBUH
1) LiOH u HBr 2)CsOH u P20s

3) Mg(0H)2 1 HCOOH 4) AlOH)3 u N2Os

OIHOBPEMEHHO B PACTBOPE MOT'YT HAaXOJAUTCSI HOHBI

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

2) Ag*, Ca?*, Br, NOs"
3) Zn?" ,NHs", OH", I
4) Cu?*, AP, CI, SO

YCTaHOBUTH COOTBETCTBHUE MECKAY BCIICCTBOM U CII0COOOM €ro pacCro3HaHus:

1: yrnekucnslii ra3  A: Bo3ropaHue TIEIOIIEH Ty9nHbI

aMMMaK b: Bozropanue ¢ xapakTepHbIM 3BYKOM
KHCIIOPOZ, B: nomyTHEHNE U3BECTKOBOM BOIbI
BOJIOPOJ I': u3MeHeHune OKpacKy BIaKHOW MHIAMKATOPHOM OyMaskKu

YCTaHOBUTH COOTBETCTBUE MCKAY BCIICCTBOM U CBOICTBaMU:

1) a3oTHas KKCI0Ta A: B3aUMO/ICHICTBHE C COJISIMU MM C 00pa30BaHUEM OCaIKa
2) ruapokcuaHaTpus  b: B3aUMOACHCTBHE C COISIME Oapus ¢ 00pa30BaHUEM OCajKa



3) coJsiHas KHCIIoTa B: B3aumoeincTBHe ¢ cepoil IpU HarpeBaHuU
4) cynbdar amomunus [': B3aumoieiicTBHE ¢ IMHKOM C 00pa30BaHHEM BOJIOPOIa

8. B pesynbraTe cieayronmx npeBpaieHuii:

Si02+C Ca HCl 02 Ca3(P04)2
Ca3(PO4), - X1— X2 - X3 = X4 = Xs

o0pasyeTcs KOHEUHBIN MPOIYKT X5

1) Ca(HPO4); 2) CaHPO4 3) CaHPO*2H,0 4) CagP207

Tema: «Crtpoenne aroma. [lepuoauyeckuii 3aKOH U NEPUOAMYECKAsT CHCTeMA
xumMudeckux 3jeMenToB [I.U. MenneneeBa»

Bapuant Ne 1
1. W303neKkTpoHHBIE aTOMBI U HOHBI

1) Fe?*, Co®* 2) Co, Ni#* 3) Fe?*, Fe**  4) Co?*, Mn
2. DneKkTpoHHAas eMKOCTh T -1oaypoBHsI

1)14 2)6 3)18 4)10
3. DHeprus CpoJICTBA K JIEKTPOHY B IEPUOIC

1) He M3MeHseTCA  2) YMEHBIIIACTCS
3) yBennumBaeTcst  4) 0CTAIOTCS MOCTOSIHHOM

4. Pa3pemieHHbIii HAOOP KBAHTOBBIX YHCET SJICKTPOHA

Hn=31=0m=12)n=2,1=1,m=0
3)n=3,1=2,m=-1 4)n=3,1=2,m=3

5. HamMenpmmii paanyc uMeeT HOH
1) Cs 2) Ba** 3) Te?4) I

6. Moaens atoma, co3aanHas D.Pe3epdopaom HazpIBaeTCs

7. Ywucno ypOBHGfI Y atoMa OIIpCACIISACTCA KBAaHTOBBIM YHCJIOM

8. 3Hepr1/m OTpPBIBA 3JICKTPOHA OT aTOMa HAa3bIBACTCA 3Hepl"I/IeI71

9. VYcraHOBUTH COOTBETCTBHE MEXTY DNIEKTPOHHBIMU KOH(PUTYpAIISIMU M XUMUYECKHUMH Yac-
TUI[AMH

1: 1s22s22p%3s23p!  A: Na'
2: 1s%2s%2p®3s?3p®  B: N
3: 1s?2s%2p° B: §%-
4: 1s%2s%2p° I:Al
10. Pacmonoxuts B HpaBI/IHLHOI‘;I MOCJICA0OBATCIILBHOCTH 3alIOJIHCHU A SHCPICTHICCKUX HOIIypOBHCﬁ
B aTOMax

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

Bapuant Ne 2



W30371€KTpOHHBIC aTOMBI U HOHBI

1) Fe?*, Co®" 2) Co, Ni**  3) Fe?*, Fe3* 4) Co?', Mn

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

1)Si 2)Al 3)Cl 4SS 5P

OIMHAKOBOE KOJIMYECTBO AJICKTPOHOB Y HOHOB

1) Ba?*, Mg?*, Cd? 2) Ba?+, I, Te*  3) Hg*, 1, Sn  4) I, Cd?*, Sn**
DNEeKTPOHHAas: EMKOCTh (J -[IOlypOBHS

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

DHeprusi HOHU3AIMH B TPYIINE

1) He u3MeHsIeTCsT  2) yBEJIMYMBACTCS

3) ymeHbIaeTcs 4) 0CTarOTCsI MOCTOSIHHOM
ATOMHBIE OpOUTaK 1af0T cyMmmy N+ 1 =9

1) 6f, 7d,8p 2)5f, 7p,8s 3)4f 5d,6p 4)4d, 5p, 6s
Yucio HECITapCHHBIX 3JICKTPOHOB B aTOME XpOMa B H€B036y)1()IeHHOM COCTOSIHUU

Oueprus nonnsanuu aroma Ca (3B): I1 = 6,113; I, = 11,871; 13 = 51, 21. TpeTbs sHEpTHSI HO-
HU3AlMK PE3KO BO3PACTAET U3-3a OTPhIBA AIIEKTPOHA
Uucno opOuTaneit y atoma onpeaesieTcs KBAHTOBBIM YHCIIOM

10. YcTaHOBUTH COOTBETCTBHE MECKIY 2JICKTPOHHBIMU KOH(l)I/IpraHI/IHMI/I 1 XUMHYCCKHMU Yac-

1.

THLAMHA

1) 1s?2522p%3s23p®4s°3d® A F
2) 1s22s22p°3s23p%4s!3d®  B: C
3) 1s22s22p° B: Fe*3
4) 1522s22p? I':Cr

Tema: «XuMHnueckas CBsI3b»
Bapuanr Ne 1
B psiny Bonopoansix coenunenuii anementoB VI A rpynmnei: H2O - H” - H2Se nonsipaocts

cBs3u O - H

1) yBenuumBaetcs
2) He U3MEHSETCS
3) yMeHbIIaercs
4) cHavalla yMEHBIACTCS, TOTOM YBEIMINBACTCS

Tonbko KOBasieHTHAsI CBSI3b UMEET MECTO B COSAMHEHUH C (OPMYIIOi
1) Ba(OH)2 2) NH4NO3  3) H2SO4 4) Li2COs
AtoMm yriieposia B BO30YXICHHOM COCTOSIHUH 00pazyeT

1) deThIpe KOBaJICHTHBIE CBSI3H, 32 CUET YETHIPEX HECTIAPEHHBIX AIEKTPOHOB
2) TpH CBSI3H, 33 CUET JIBYX HECTIAPEHHBIX JIEKTPOHOB U HETIOICIICHHOM AJICKTPOHHON
apbl



3) HU OJHO¥, aTOM yTJIepo/ia B HEBO30Y)KICHHOM COCTOSIHUM XUMHUYECKUX CBSI3¢il HEe
obpazyer
4) nBe CBsI3M, 32 CUCT JIByX HECIIAPCHHBIX DJICKTPOHOB

4. BerecTBO, KOTOPOE HE MOTYT 0OPa30BBIBATH BOJOPOIHYIO CBSI3b

1) H20 2) HF 3)HNs 4) HI
5. sp® rubpuausanus peanusyercs MOITHOCTBIO

1)SO;  2) CHs 3) SOs 4) C10

6- Y cTaHOBUTE COOTBETCTBUE MCKOY (1)I/I3I/I‘ICCKI/IMI/I CBOMCTBaMHU U TUIIAMU KPHUCTATINIMYCCKHUX
peIIeToK

1. KOBKOCTB

2: HU3Kas TeMIIepaTypa KUTICHHUS

3: BBICOKAsl TBEPJIOCTD

4: snexTpudecKast MpoBOIMMOCTh pacTBOpa
A: aromHas

b: meTammaeckas

B: nonnasa

I': MmonekynspHas

Bapuant Ne 2

1. Hab6op xBanToBbIX uncen N =3, 1= 1, s = £1/2 umeer
1) Si 2) Al 3)CIl 4)S bHP

2. OamHAKOBOE KOJMYECTBO AJICKTPOHOB Y HOHOB
1) Ba2+, Mgz‘”, Cd2+
2) Ba?*, I, Te*
3) Hg?*, I, Sn*
4) I, Cd?*, Snt*

3. DIeKTpoHHAs eMKOCTh g —OyPOBHS
1) 6 2) 14 3) 10 4) 18

4. DHeprusi HOHU3AIUH B TPYIIIE
1) He usmeHseTCs
2) yBelnU4UBaETCS
3) yMeHbIIaeTcst
4) 0CTaIOTCS MOCTOSIHHOM

5. YcTaHOBUTH COOTBETCTBHUE MCIKAY DJICKTPOHHBIMU KOHq)I/IpraHI/IHMI/I 1 XUMHWYECCKHUMU YHac-
THLIAMUA
1) 1s?2s?2p®3s?3pP4s°3d° A F
2) 1522522p°3s23p®4st3d® B:C
3) 1s22s22p°® B: Fe*3
4) 1522522p? I:Cr

6. Pacmonoxuts B HpaBI/IHLHOI‘;I MOCJICAOBATCIIbBHOCTH 3alIOJIHCHU A SHCPICTHICCKUX HOIIypOBHCﬁ
B aTOMax

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



Tema: «XumMHYecKas CBA3b)
Bapuant Ne 1
1. B psany BogopoaHbix coeaunenuii anementoB VI A rpynmsr: H20 — H2S- H2Se nonspaocTs

cBs3u D — H:

1) yBemuumBaeTcs
2) HE U3MEHSETCS
3) yMeHbIIaeTcs
4) cHavaja yMEHbBIIACTCS, IOTOM YBEIMUHBACTCS

2. TonbKO KOBAJIEHTHAS CBA3b MMEET MECTO B COEIMHEHUHN C (POPMYIION
1) Ba(OH)2  2) NHsNOs  3) HzSOq4 4) Li2COs
3. ATOM yrieposa B BO30yKIEHHOM COCTOSIHUM 00pasyer:

1) YCTBIPEC KOBAJICHTHBIC CBA3H, 3a CHET YETHIPCX HECITAPCHHBIX 3JICKTPOHOB

2) TpH CBsI3H, 32 CUET JIByX HECIIAPCHHBIX 3JICKTPOHOB M HETIOICJICHHOW 3JIEKTPOHHOM Maphbl

3) HU OJHO¥, aTOM yIJIepo/ia B HEBO30YKICHHOM COCTOSHHHM XUMUYECKHUX CBA3EH HE
obpa3zyer

4) 1Be CBsI3M, 3@ CUCT JIBYX HECIIAPCHHBIX DJICKTPOHOB

4. BemiecTBo, KOTOPOE HE MOTYT 00Pa30BLIBATE BOAOPOJHYIO CBS3b

1) H20 2) HF 3)HN3 4) HI
5. sp® rubpuam3anys peaan3yeTcs MOMHOCTHIO

1)SO; 2)CHs  3)SOs  4)ClO

6. YcraHoBUTH COOTBETCTBHE MEXKIY PU3NUECKUMHU CBOMCTBAMM U THIIAMH KPUCTAJUTHYECKHUX
peIIeToK:

1: KOBKOCTB

2’ HU3Kas TeMIIepaTypa KUTICHUS

3: BBICOKAsi TBEPAOCTh

4: sneKTpuvecKas MpoOBOIUMOCTh PacTBOPa
A: aromHas

b: Mmetammmueckas

B: nonnas

I': monexynspHas

Bapuant Ne 2
1. BemecTBo ¢ HOHHOM CBSI3bI0 UIMEET GOPMYITY

1) KBr  2) SOs 3)CHs  4)HC1
2. ATOMHaH KpuUCTaJNIM4YECKad PCIICTKA XapaKTCPHA IS

1) anroMunus ¥ KapOUIa KPEMHHUS

2) cepsl 1 Hona

3) oKkcuIa KpEMHHUS M XJIOPU/IA KaIlUst
4) anmasa u Gopa

3. SP? ruOPUIN3AIMS PEATH3YeTCs TIOTHOCTHIO

1) SOz 2) SOs 3)CH4 4)CIO”  5)CIOy
4. VYCTaHOBHUTH COOTBETCTBUE MEXKY BELIECTBAMH U BUJJAMU XUMHUYECKOU CBSI3U B HUX
1 Bonbdpam A: KOBaJICHTHasI OJISIpHAs anMas



ajamas b: xoBanieHTHas HENOJIAPHAS aMMUAK
aMMaK B: merannmmueckas
IIOBAapEHHAas COJIb I': nonnas

5. VYcranoBuTh COOTBETCTBHE MCXKY BCIICCTBAMHA U TUIIAMHU KPUCTAJUIMYCCKUX PCUHICTOK

YTJIEKUCIIBIN a3 A: voHHas
KapOOpyH/T b: monekynsapuas
HUKEIIb B: Merammueckas
ameTaTt HaTpus I': atomnas

6. VYcTaHOBUTH COOTBETCTBHE MKy THOPHIN3AMEH U MOJICKYIION

1: sp° A:  OF; B: SFs

2: sp? b: BFs I SFs:
3: spd? E XeFs . BeCl
4: spid

4: spid

Tembl: «HepreTnKa u HANPABJIEHHOCTh XUMHYECKHUX NMpoueccoBy», «CKropocTh
XMMHYECKHUX peakuuil. XuMHYeCKoe PABHOBECHE»
Bapuant Ne 1
1. Bo ckonibko pa3 yBeauuutcsi ckopocthb peakimu Ha(r) + I2(r) = 2HI(r) npu yBennvenun napie-

HHS B 3 pa3a
1) B 9 pa3 2) B 8 pa3 3) B 6 pa3 4) B 3 pa3

2. TIpu temneparype 90°C peakius nporekaeT 1 mun. [Tpu Kakoil TeMIepaType peakiys 3aKOH-
yuTcs 3a 149 21MuH, ecnu TemMnepatypHbii kKoddhduiueHT paseH 3

1) 50°C  2)40°C  3) 60°C  4) 150°C  5) 140°C
3. Xumunueckoe paBHoBecue peakuuu Zn(t) + 16HI(d = 8l2(r) + 8H2S(d - Q cmecTuTcs BripaBo
NP TOHIKCHUH

1) xonnentpanuu HzS;  2) xonnenrpanun HI; 3) napnenns; 4) remmeparypsl.

4. Xummyeckoe paBHoBecue peakiu Zr(t) + 2C12(r) = ZrCla(r) + Q cmeraercst BpaBo mpH:

1) MOBBIICHUY JABJICHUS 2) nossiteHnd KoHeHTparuu ZrCls
3) JOMOJHUTEILHOM BBEICHHH ZI  4) NOBBIIIEHUH TEMIIEPATYPhI
5. B romorennoii cucteme 3A(r) + B(r) = 2C(r) + D(r) paBHOBeCHbBIC KOHIIEHTPAIIUH BEIIECTB

(Momw/m) coctaBunu: A - 0,03; B - 0,02; C - 0,004. VicxonHast KOHIIEHTpAIUs BelecTBa A
(MonB/) paBHa

1) 0,036 2) 0,002 3) 0,024 4) 0,026 5) 0,030
6. U3 2 monps CO u 2 mons Cl; o6pazoBanock npu HekoTopoit Temneparype 0,45 momns COClo.
Koncranra paBaoBecus peakuuu CO + Clz2 = COClLz(r)

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

7. CranpaptHas terorta oopazoBanus MgO (k) u CO2 (1) cooTBeTcTBEeHHO paBHa -601,8 u -
393,5 x/Ix/monb. Ternota paznoxenus MgCO3z va MgO u CO2 AH = 100,7 k/[x/Mob.
Tennora o6pazoBanus MgCO3

1) -1096 x/Ix/mMoib; 2) -1006 xJIxx/Monb; 3) -996 k/[x/Moinb; 4) -876 kJ[/MOb.



8.

9.

10.

TGHHOTa, KOTOpas norjiomacTcsa Ujin BhIACIIACTCA IIPU Pa3JI0OKCHUU XUMHUYCCKOI0 COCAUHCHUS
KOJIUYeCTBOM 1 MOJIb Ha MMPOCTBHIC BCIICCTBA HA3BIBACTCA

Ecnu ckopocTh npsMoil peakiiuu paBHa CKOPOCTH 00paTHOMN peakliiy, TO HACTylaeT XUMHYe-
CKO€

3aBUCUMOCTb CKOPOCTH pEaKLUU OT TEMIIEpPATypbl ONPEAEIAETCS IPaBUIOM

Bapuant Ne 2

1.

10.

Bo ckounbko pa3 yBennuntcst ckopocth peakinu CaO(1) + CO2(r) = CaCOs(t) mpu yBenuueHHH
JaBJeHus B 3 pasza

1) B9pa3 2) B8pa3 3)B6pa3 4)B3paza 5) He usMeHsercs.

Bo ckonbko pa3 yBeIMUUTCS CKOPOCTh peakiuu npu HarpeBanuu ot 75°C no 115°C, ecnu
TeMIEepaTypHbI K03 PUIIHEHT paBeH 2

1) B2paza 2) B4paza 3) B8pa3 4) nHeusmenutrcs 5) B 16 pa3s.
[Tpu MoBbIICHUN TABICHHUS XUMUYECKOE PaBHOBECHE CMEIIACTCsI BIIPABO

1) 2NO(T) + O2(r) = 2NO2(T) 2) C(1) + CO2(1) = 2CO(T1)
3) 2NF(r) + 3H2(r)= 6HF(r) + N2(T) 4) CHa(r) +4S(1) = CSa(T) + 2H2S (1)

Xumuuaeckoe paBHoBecue peakiuu 4FeSy(1) + 1102(r) = 8S02(r) + 2Fe203(t) +Q cmectuTes
BIIPABO MPH

1) IOBBIICHNN JaBIEHUS  2) TOBBINICHUH KoHIEeHTpanun SO,

3) nononauTebHOM BBeacHUN Fe203  4) nonmoaHUTEIbHOM BBEIcHHH FeS)
B romorennoii cucreme Ho(r) + I2(r) = 2HI(;) paBHOBECHBIE KOHIIEHTPAIMH BEIIECTB (MOJIB/J)
coctasuiu: HI - 0,02; 12 - 0,05; H2 - 0,03. MicxomHas KOHIIEHTpanys Boaopoaa (MOJIb/J1) paBHa

1) 0,04 2) 0,01 3)0,02 4)0,03 5)0,05
B romorentoii cucreme 4HC1(r) + O2(r) = 2H20( 1) + 2C12 paBHOBECHBIE KOHIICHTPAIIMH Be-
mectB (Mouib/im) cocraBum: HC1 - 0,85; O; - 0,44; C15 - 0,3. McxomHast KOHIICHTpALHSI KUCIIO-
ponaa (MoJjb/1) paBHA

1)0,59 2)049 3)0,69 4)0,79 5)0,89
I[Tpu cxxuranuu rpadura odpaszosaics okcun yriepoaa (1V) maccoit 8,86 r. Ternooii adpexr
peakuuu AH = -79,2 xJIx. Teruora oOpazoBanust CO2

1) -393,3 k/[x/mMoms 2) -358,4 klIxx/Mons 3) -335,5 kJ[x/Moib 4) -326,4 kJ[x/MoJb
TerutoTa, KOTOPast MOTJIONIAETCS WK BBIACISIETCS IPH 00pa30BaHUH XUMHUUYECKOTO COCTUHEHHSI
KOJIMYECTBOM BEIeCTBa | MOJIb U3 MPOCTHIX BEIIECTB MPH 33JaHHBIX YCIOBHSIX
HA3BIBACTCS

CMeH_[eHI/Ie XUMHUYCCKOTO paBHOBECUA OMPCACIIACTCA NPUHIUIIOM

MuHMMaIbHas N30BITOUHAS SHEPTHUSl, KOTOPOH TOJDKHBI 00JIaaTh MOJIEKYIIbI, YTOOBI peakius
MEK/ly HUMH CTaJIa BO3MOKHOM Ha3bIBACTCS

Tema: «PacrBopsbl. Teopus 3J1eKTPOIUTHYECKON JUCCOLMALMID)



Bapuant Ne 1



1. Cwmemanst 100 r 20%-Horo pactBopa u 50 r 32%-HOT0 pacTBOpa HEKOTOPOTO BEIIECTBA.
KonueHTpanus noiay4eHHoOro pacrsopa

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

2. s nomydenus 9%-HOro pacTBopa COJISTHOM KHCIOTHI Haj10 pactBoputh 67,2 1 HCI B Boge
Maccou

1) 1,107 xr 2)0,505kr 3) 0,987 xr 4) 1,227 kr
3. VYpasrenuio 3Ag" + POs* = AgsPO4 cOOTBETCTBYET B3aHMOJIEHCTBHE

1) AgNOs ¢ Na2POs  2) Ag20 ¢ HzPO4
3) AgNOs ¢ HsPOs  4) AgCl c NazPO4

4. KuCIOTHOCTBH pacTBOPOB COJIEH C OJIMHAKOBOM MOJISIPHOM KOHIIEHTpAIlMel yBEIMUNBACTCS B
paay

HUTpPAT KaJIUsl, CUITUKAT KaJus
OpOMUT KaJIbIIUs1, OPOMHET ATFOMUHHUS
XJIOPUJ Kaust, pTopus Kaiaus
XJIOPH/T] JIUTHUS, XJTIOPHUJT KaJTUS
5. Xnopwun 6apus maccoii 41,6 r pactBopmii B Bozie. B momydaenHOM pactBope coaepxkutcs 0,35
MOJIb XJIOpUI-HOHOB. CTereHb AUCCONUANNH XIIopHIa Oapus

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

6. Ecnm xonmnenTpamus pactBopa ruapokcuaa ammonus pasaa 0,1M u K = 1,76*10°, To ero
CTENEeHb MOHU3AIMH (Olion) COCTABUT

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

7. Ecinu xoHuentpauus noHos Bogoposa [H'] u anerar-uonos [CH3COOT B 0,1M pactBope yk-
cycHoi kucnothl paBHa 0,00132 Mob/71, TO €€ KOHCTaHTa HOHHU3AITUN

1) 1,74*10° 2) 1,76*10* 3) 1,78*10* 4) 1,74*10*
8. KoHueHTpanuo HoHOB Bo0poia B pactBope nipu pH = 4,32 paBHa
1) 4,78*10* 2) 4,76*10° 3) 4,74*10° 4) 4,74*10°

9. AxTuHBHas KOHLEHTpauus aHnoHOB aoH- B 0,01 M pactBopa ruapokcuna kanus KOH, yuutsi-
Basi HOHHYIO CHITY pacTBOpa paBHa

1) 9*10°® 2) 8*10°3 3) 7*10°3 4) 6*10°3
10. KoncranTa ruapoinusa, crenens rugposusa u pH 0,1M pactBopa comu HCOONH4 (Kn(kuc)=
1,8*10*, Kn(ocn) = 1,76*107)

1) 3,16*10%, 0,177 u 6,5 2) 4,76*10*, 0,745 u 8,3
3)2,74*10%,0,587 1854  4)5,75*10"°, 0,345 u 6,62

Bapuant Ne 2
1. K 100 mu 96%-Hoii cepHO#t kucnoThl (p = 1,84r/mi) npubasuin 400Mi1 BOJIBI, OTYyYHIICS

pacTBOp IIOTHOCTHIO 1,225 r/mi. MossipHast KOHIIGHTpALUs pacTBOpa

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



10.

N3 400 r 20%-HoT0 pacTBOpa MpH OXJIAXKAESHUH BBLICTHIOCH 50 T pacTBOPEHHOT0 BEIIECTBA.
MaccoBasi 10J1s1 BELIECTBA B OCTABIIEMCSI paCTBOPE

1) 8,6 % 2)6,3% 74% 4)95%
Vpasuenuto Fe3* + 30H™ = Fe(OH)3 cooTBETCTBYET B3aMMOIEHCTBIE

1) FeCl3; ¢ KOH 2) Fez(S04)3 ¢ Ba(OH):
3) FeSOsc NaOH  4) Fe(OH)s c HC1

[I{es104HOCTH PacCTBOPOB COJIEN C OJJUHAKOBON MOJISIPHOM KOHUECHTPALIMEN YBEIMYUBAETCS B
pany

1) xapGonar Hatpus, woau HaTpus  2) CynbQUT Kaus, CyabQHI HATPHS

3)HUTPUT HATpPUsL, HUTPAT HATPUs 4) XJIIOpUJT IUTHUS, XJTOPU AMMOHUS
KommuectBo oTpunarensapix HoHOB B 120 T 10% pacTBOpa aMMOHWUS, €CIIH CTETIEHB JIHCCO-
raruu com pasHa 90%

1) 0,135moms  2) 0,15 momp  3) 0,167 moss 4) 1,67 Mo

Ecnu koHIeHTpanus a3oTucToit kucnotsl HNO, pasra 0,12M u K, = 6,9%10, To cTenens ee
HOHU3AINMU COCTABUT

1)7,6*102  2) 8,6*102 3)8,6*10° 4)7,6%103

Ecnu xoHmenTparus pactBopa ruipokcuaa ammonus pasia 0,1M u K, = 1,76*10°, To ero
CTENEeHb MOHU3AIMH (Auon) COCTABUT

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

Konuenrpauus nonos Bogopoaa [H] 6%-Horo pactsopa XJa0poBoA0POAHON KUCTIOTEL (p =
1,028 r/mi) cocraBiser

1) 1,69 2) 2)1,76 3) 1,78 4) 1,65
AxtuBHOCTH XJ0pua-uoHoB B 0,1 M pactBope xnmopuaa Hatpust NaCl paBHa

1) 7,58*10% 2) 7,62*102 3) 7,68*10%  4) 7,54*1072
Crenenp ruaponnsa u pH conu 6pomuaa ammonust NHsBu pH 0,011 pactBopa (Kn = 1,76*10

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

Tema: «OKHCINTETbHO-BOCCTAHOBUTEIbHbIC PEAKIIHUH H JIEKTPOXUMHUYECKHE MPOLECChD)
Bapunant Ne 1

1.

2.

Peaknus AUCIIPONTIOPIIMOHUPOBAHUS

HNO, = HNO3; + NO + H,0

KoMnOg4 + H20 = KMnO4 + MnO4 + KOH
NHsNOs = N2O + H20

KCIO3; = 0, + KCI

Peaxius BHYTPUMOJICKYJISIPHOT'O OKHUCJIICHUA-BOCCTAHOBJICHU

1) AgNOz = Ag + NO2 + O3

2) Ag.O =02+ Ag

3) K2SO3 = K2S04 + K>S

4) NO2 + H,0O = HNO3 + HNO-



10.

Omnpenenure cymmy kodduimeaToB B ypaBaenue peakuuu CaOCle + H20 + NaBr —
1) 8 2) 7 3)9 4) 10
Y CTaHOBUTH COOTBETCTBHE

1: mpoaykTsl ekTposinia pacmiasa CuCly A:CuuCl

2: mpoayKThI AsekTposu3a pactBopa Cu(NO3), b: Cuu O

3: mpoaykThl dnekTposmu3a pactBopa Ca(N03)2 B:Ho u O
I Cau O
H: H2u Cl2

B nporecce anexrponm3za pactBopa NaCl, nmpu cuite Toka SA 3a 85 MuH Ha aHOJIE BBIIENSETCS
MPOJIyKT 00bEMOM 7 (OKPYIJIUTH 10 JECSTHIX)

st okucnenns B kucioid cpeze 0,05 m 0,2 M NaNO: notpedyercs 0,25 H pactBop KMnO4
o0beMOM 71 (OKPYIJIUTh J0 COTHIX)

Ucxons u3 peakuuu SOz + HCIO4 + H2O = HCI + HaSO4 , rae 1 1 pactBopa comepskutest 10 T

HCIOs, Hopmanbraocts HCIO4 paBHa -MOJIb/J (OKPYTJIUTh JI0 IECATHIX)

3HaveHue IEKTPOIHOrO MOTeHIHaxa Meau, norpykennoi B 0,0005 1 pactBop Cu(NO0s3):2
PaBHO B (oxpyrauTh 10 THICAYHBIX)

Ecnu xoH1IIeHTpaIys HOHOB BOJOPO/Ia B PaCTBOPE 4,8*10° Mob/11, TO OTEHIHMAT BOJIOPO/JI-
HOTO 3JICKTPOJIa PaBeH B (OKpyrauTh 10 THICSYHBIX)

Ecmu B 0,51 pactBopa comepxkurcs 0,0699 r FeCly 1, To moTeHIMaN KeIe3HOr0 3JICKTPoIa
paBeH B (oKpyrauTh 10 THICSIYHBIX)

Bapuant Ne 2

1.

PeaKHI/IH BHYTPUMOJICKYJIAPHOT'O OKHUCIICHHUA-BOCCTAHOBJIICHUA

1) KCI03 = 02 + KCI

2) NHsNO3z = N20 + H0

3) HNO2 = HNO3 + NO + H0

4) KoMnOg4 + H,0 = KMnO4 + MnO4 + KOH
PeaKHI/Iﬂ JAUCIIPOIIOPIUOHHUPOBAHUSA

1) KoSO3= K3S04 + K3S 2) NO2 + H,0 = HNO3 + HNO;

3) AgNOs = Ag+NO2+02 4) Ag20 =02 + Ag
Omnpenenure cyMMy KOXPGUITUEHTOB B YpaBHEHHE PEAKIIUU

K2Cr207 + H2SO4 + NaxS03 —
1)17 2)18 3)19  4)20

YcTaHOBUTE COOTBETCTBUE
1: KMnO4 + NazSO3 + HoSOs4 —  A: MnSO4 + K2SO4 + NaxSO4 + H20
2: KMnO4 + Na;SO3 + H.O — B: MnOz + KOH + Na;SO4
3: KMnO4 + Na SO3 + KOH — B: KaMnO4 + Na2SO4 + H.0
I': MnSO4 + KOH + Na;SO04 + H.0

B nporecce anexrponnza pacriasa NaCl, nmpu cune Toka 2A 3a 45 MUH. Ha KaToJie BBIICTSACT-
Csl IPOAYKT Maccou ' (OKPYIJIUTB A0 COTHIX)




10.

B nporecce anextponnza pactBopa NazSQOy, ipu cuiie Toka 2A 3a 2 4 Ha aHOJIe BBLACISIETCS
MPOIYKT 00bEMOM 7 (OKPYTJIUTH 10 COTBHIX)

Ecnu nuxpomar-uon BoccranaBnupaercs 10 xpoma (II), To MonsipHast KOHLIEHTpaLys SKBU-
BasieHTa auxpomara kanus (o =10%; p = 1,07 r/mi) paBHa MOJIB/JI.

(OKpYIJIUTH 10 COTBHIX)

s B3aumoneiictaus ¢ 0,25 moss K2Cr207 tpedyercs 2 1 pactBop HBr ooseMom
71 (OKPYTIIUTH JIO0 COTHIX)

Eciu KOHIIEHTpaIHs HOHOB BOJI0poja B pactBope 3,8*10° Moub/11, TO MOTEHIMAaN BOIOPOI-
HOT'O JIEKTPOJIa PABEH B (oxpyrnuTh A0 THICAYHBIX)

Ecnu moTeHnman BoJOpOTHOTO IIEKTpoia paBeH - 236 MB, To akTHBHOCTh HOHOB BOJIOPO/Ia B
pacTBOpe paBHa MOJIB/JT (3amucaTh B CTAaHAAPTHOM BU/IE)

Tema: «KommiekcHble coelMHEHHUS
Bapuant Ne 1

1.

[TapamarHuTHBIA HU3KOCTUHOBBIA BHYTPUOPOUTATbHBIH

1) [Mn(NO)e]* 2) [CoBre]* 3) [Fe(CO)4]** 4) [VC1e]*
YcTaHOBUTH COOTBETCTBHE MEXKY Ha3BaHUEM U (HOPMYIIOH KOMIUIEKCHON COJIN

1: Ko[PtC1ls] 2: [PtC1l3(NH3)3]Br 3:[CoF3(H20)s] 4: [Co(NHz3)s][Co(NO2)s]

A: rerpaxmoporuiaturar (1) xamus

b: 6pomu tppaMmMuHTpuHUTpOXIOpOILIaTHHEL (1V)

B: TpuakBarpudropokobansT

I': rekcanutpokobanstat (I11) rekcaammunko6ansta (11 JI: muximoporerpaammubuukens E:
rexcanranodeppat(Il) xamus

Y CcTaHOBUTH COOTBETCTBHE MCXKIY (bopMynoﬁ COCAMHCHUSA 1 KOOPAUWHAITMOHHBIM YK CJIOM

1: [FeFx]*2 A: 6

2: [Pt(N2H4)x]* b:
3: [Pd(NH3)x]* B:
I

w N o s

I

Ecu pactsop coaepxur 0,05 mons/n K2[Ag(CN)s] u 0,05 moms KCN, Ky, = 1*10%, 1o
KOHIICHTPAIIUS HOHOB cepedpa B MOJIB/JI

Ecnu 1151 KOMIUIEKCHOTO HOHA SHEPTUs paclierieHus paBHa 167,2 kJ[>/Mob, TO OH HOTJIO-
IIaeT CBET C JJIMHOM BOJIHBI B HM

Ecnu ipu ieficTBUM pacTBOpa cepHOU KMCIOTHI Bech Oapwii u3 pactBopa Ba(CN)2*Cu(CNS)2
ocaXkJaeTcs B BUE Cylbdara 0apusi, TO KOOpAUHAIIMOHHAA (popMyIa conu

Bapuant Ne 2

1.

[TapamarHUTHBIN BEICOKOCTTMHOBBIN BHYTPHOPOUTAIEHBIIN

1) [VCle]* 2) [Fe(C0)4]** 3) [NiCls]* 4) [Pd(NHs)e]*

Y CcTaHOBUTH COOTBETCTBUE MEX/ly Ha3BaHUEM H (POPMYIIOH KOMILIEKCHOH cou 1:
K3[Fe(CN)s] A: rexcanmmanodeppar(Ill) kanus



2: [Ni(NH3)4]Cl>
3: Ko[SiFg]
4: [Ni(CO)4]

b: xnopun terpaammunnukens(1l)
B: rexcadropocuukar (1V) kaswst
I': TeTpakapOOHUITHUKENH

J: nMxinopoTeTpaaMMUHHUKEIIS

E: rexcanmanodeppat(1l) kamus

3. YCTaHOBUTH COOTBETCTBUE MEXIY POPMYIIOi cOeTMHEHNS U KOOPAUHAIIMOHHBIM YHCIIOM

[Ni(C0)x]°
[Co(CN)X]*
[Fe(CO)X]°

A4
b: 6
B:5
I:7
I:3

4. Ecnu pactop coaepxkut 0,02 momns/n CAd(NOs)2 u 1 mons NHs, Ky = 2,75%107, To koHIIEH-

Tpaluuss HOHOB KaJIMH B MOJIB/T

5. Ecmn MaKCUMYM IOTJIOMIECHHA BUAUMOI'O CBETA JJII KOMIIJIEKCA COOTBETCTBYET MJIMHE BOJIHBI

400 uM, TO PHEPrUs pacuiereHus B kJ[>k/Mob

6. Ecmu mns ocaxaenus ximopa u3 pacrBopa Ha 1 Mok PtCls*3NH3 (KUpt = 6) Tpebyercst 1 Mmoib

HUTpaTa cepedpa,

TO KOOPJAWHAIMOHHAsA (pOpMyIia COeIMHEHUS

Kpumepuu OUECHKU omeema cmyOeHma npu 6blnNOJIHEHUU Mecmoeblx 3a0aHuil

Onenka

TpeOoBaHMs K 3HAHUAM

OTJIMYHO

OHeHKa «OTJIMYHO» BBICTABJIACTCA CTYACHTY, €CIIM OH FJ'IY6OKO n
IMPOYHO OCBOMJI nporpaMManﬁ marcpuall, HCYCPIIBIBAOIIIE,
IIOCJICA0BATCIIbHO, YETKO M JIOTHYCCKU CTpOﬁHO €ro usjaarac€t, yMecT TCCHO
YBA3BIBATH TCOPHUIO C HpaKTHKOﬁ, CBO60,Z[HO CIIpaBJIAACTCA C 3aJadaMu,
BoImpocaMu W ApYyruMHu BHIJAMH TIPUMCHCHUA 3HaHI/II\/'I, Inpui4eM HE
3aTpyaHACTCA C OTBETOM IIPpH BHUIAOU3MCHCHUU SaﬂaHHﬁ, IMpaBHUJIbBHO
000CHOBEIBAET IIPHUHATOC PCIICHUC.

XOPOIIO

OI_IGHKa «XOpOoHIO» BBICTABJIACTCA CTYACHTY, €CJIM OH TBEPAO 3HACT
Marepuajl, IpaMOTHO MW II0 CYIICCTBY H3JIara€t €ro, HC OOIIyCKas
CYIICCTBCHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC, IPABUJIIbHO IIPUMCHACT
TCOPCTHUYCCKHC IMOJIOKCHUA ITPpU PCIICHUHN ITPAKTHYCCKHUX BOIIPOCOB M 3a/1a4,
BIaaAcCT H606XO,Z[I/IMLIMI/I HaBbIKaMM U IIPUCMaMU HUX BbIIIOJIHCHU .

YAOBJICTBOPHUTEIL
BHO

OI_ICHKa «YHAOBJICTBOPUTCIIBHO» BBICTABJISICTCA CTYACHTY, €CJIIM OH
HMECT 3HAHHA TOJIbBKO OCHOBHOT'O XapaKTEpa, HO HE YCBOUJI €Io0 ,Z[eTaJ'IefI,
JAOIIYCKACT HCTOYHOCTHU, HEAOCTATOYHO IIPABUIIBHBIC (l)OpMy.]'II/IPOBKI/I,
HapyHmCcHHA JIOTMYECKOM MOCIEA0BATEILHOCTH B U3JI0KEHUHU nporpaMMHOIO
MaTcpuajia, UCIILITHIBACT 3aTPYAHCHUA ITPU 000CHOBAaHHMH OTBETA.

HEYJOBJIETBOPUT
€JIbHO

OI_ICHKa CHCYHOBJICTBOPUTCIILHO» BBICTABJIACTCA CTYACHTY,
KOTOpLIﬁ HE 3HAeT 3HAYUTEILHOM YacTH OporpaMMHOTO MarTepuaja,
JAOITYCKACT CYHICCTBCHHBIC OIJ_II/I6I(I/I, HUMCCT 3aTpyYAHCHHA IIPpU OTBCTC HaA
BOIIPOCHI )51 000CHOBAaHUH OTBCTOB. Kak IpaBHJIo, OIICHKa
CHCYHOBJICTBOPHUTCJIBHO»  CTABUTCA CTYACHTAM, KOTOPBIC HC MOIrYyT
OpOaOJIKUTH o6yquI/Ie 0e3 JOIIOJITHUTCIIBHBIX 3aHATHH 110
COOTBeTCTByIOH_[eﬁ JUCHUITIIIMHEC.

Hepeuenb 60NpPOCO6 K IK3AMEH)Y
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OcHoBHble nosioxeHnsd AMY. Atom. Monekyna. Xumudeckuil anemeHT. [IpocTbie u cioxHbie
BemiecTBa. OTHOcHUTENbHAsT aTOMHAsh Macca, OTHOCUTENbHAs MOJIEKYJsIpHas — macca.
Mons.Hucno Aoraapo. MousipHas Macca.

OCHOBHBIE CTEXMOMETPUUECKHE 3aKOHBI.

OCHOBHBIE THUIIBI XUMUYECKUX PEAKLIUIL.

Knacchl HeopraHMYeCKMX BEIIECTB:OKCHJbI, KHCIOTBI, OCHOBaHHUA, CONH. VX Qusnueckue u
XMMHUYECKHE CBOMCTBA, CIIOCOOBI MOJIy4EHUSI.

Crpoenue aroma. Monens Pesepdopna, ero nenocratku. Teopuss bopa. KBantoBasi Teopus
CTPOCHHMS aTOMA.

KsanrtoBbie uncna. Ilpunnun Ilaymu. IlpaBwino I'ynma. IlpuHuun HauMeHbIIEW SHEPIHH.
[IpaBuia KireukoBckoro.

[Iepnoanueckuil 3aKOH U MEPUOAUYECKAsT CUCTEMA XUMHUYecKuX teMeHToB J[.M1.MeHneneesa.
[Ipunnun noctpoenus. ['pynmnbl 1 nepuopl. 3aKOHOMEPHOCTH M3MEHEHMsI CBOWCTB aTOMOB,
MIPOCTBIX BEILIECTB U COECTUHEHHH, 0Opa30BaHHBIX XHWMHUYECKMMH 3JIEMEHTAaMHU, B Ipenenax
IJIABHBIX MOATPYIII U nepuoaoB cucrteMsl .11.Menneneesa. [lepnoM4HOCTE CBOMCTB aTOMOB

Xumnuaeckas cBsi3b. M3o0paxkenne xumuueckoit csizu. KopanenTtHas (mossipHasi, HEMOJISIpHAs).
Mexanusmbl 00pa3oBaHus KOBAJICHTHOM CBs3U. CBOICTBA KOBAJIGHTHOM CBs3U. | mOpuan3anus
opOutaneit. J{umomnp, IiMHA AUMONS, AUTOILHBII MOMEHT.

Metoa BanieHTHBIX cBs3eil. OcHOBHBIE noJIokeHns Metona BC.

Metoa MonekyIsapHbIX opOuTaieii. MarHuTHBIE CBOMCTBa BemiecTB. JInHelHas KOMOWHAIUS
atoMmHbIx opouTtaneit (JIKAO). CessbiBaromue u pazpsixistoniue MO

HNonnas cBs3b.

Bomoponmnas cBsizb. MeXMoJeKyasipHAs W BHYTPUMOJIEKYJISIPHAs BOJIOPOJHBIE CBSI3U.
MexMOJIEKyIIpHOE B3auMOJICHCTBHE: 1) 3IMEKTPOCTATHYECKOE — OPHUEHTAIIMOHHOE (IUTIONb-
JTUTIONTHPHOE), MHAYKIIMOHHOE M JHUCIIEPCUOHHOE; 2) JTOHOPHO-aKIenTopHOe. YpaBHeHue Ban-
nep-Baanbca. 3HaueHue BOJIOPOIHBIX CBSI3EH.

Meramnuueckasi cBsizb. CXOACTBO M pa3linuve€ C KOBAJICHTHOM CBA3BIO. HeHACHIIEHHOCTh U
HEHAIPABJIEHHOCTh METAJUIMYECKON CBSI3H.

Xumuueckass kuHetuka. CKOpocTh XuMHYeCKHX peakuuil. Cucrema. ['oMoreHnesie u
rereporeHHbie cucrembl. @aza. CKOPOCTh TOMOT€HHOM M T€TepOTe€HHON PeaKIui.

@akTOophl, BIAUSIOIIME HA CKOPOCTh XMMUYECKUX pEaKLMil. 3aBUCUMOCTb OT KOHIICHTPALIMH.
OCHOBHOM 3aKOH XUMHYECKOU KUHETUKH.

BiussHue Ha CKOpOCTh XMMHUYECKHX peakmuii Ttemmeparypbl. [IpaBwio Bant-T'odda.
AKTHBHBIE MOJIEKYJIbl. DHEPrus aKTUBALUWUU. 3aBUCUMOCTb HPHEPIrUU aKTHBALUUU OT IPUPOJIbI
pearupyomux BemeCTB. JHEpreTuYecKuil Oapbep, NEPeXOJHOE COCTOsIHHE. YpaBHEHHE
AppeHnuyca, kak 00Jiee TOUHO OIKCHIBAIOIIEE 3aBUCIMOCTh CKOPOCTH XMMHUYECKOM peakiuu OT
TEMIIEpPaTyphbl.

3aBUCUMOCTb CKOPOCTU XUMHUYECKUX PEAKLIMM OT MPUPO/Ibl PEArUPYIOIIETO BEIIECTBA.
[lonatue o xkatanu3ze u Katanuzatopax. Karanmutuueckue peakuuu. ['OMOreHHblii u
FEeTEepPOreHHbIM  Karanu3. MexaHu3M JCeHCTBUSA  KaTalnu3aTopoB. AKTUBHBIE LIEHTPBI
karanu3atopoB. Katanutuueckue aiel. [IpoMmoTopsl. M30upaTenbHOCTh KaTaIU3aTOPOB.
Tepmonunamuka. Tepmoaunammuueckass cucrema. Pasza. ['ereporeHHass W TOMOTEHHas
cucteMbl. KomnoneHTs! cucreMbl. OyHKIIMM U TapaMeTphl COCTOSIHUA. BHYTpeHHSIs1 SHEpTrUs.
[lepBoe Hawanmo (3akoH) TepMOAWHAMHUKU. DHTanbnus. CTaHAAPTHOE COCTOSHUE BEIIECTBa.
CrannapTHas SHTaJIbIUS PEAKIUU.

Tepmoxumusa. Tepmoxummueckoe ypaBHeHue. 3akoH JlaByaspe-Jlammaca. OCHOBHON 3aKOH
TEPMOXUMUH - 3aK0oH ['ecca. Kpyrosbie mpotiecchl (IUKIIbI).

DHTpomnus Kak (YHKIUS COCTOSHUS CUCTEMBI. TepMoauHaMudecKkas BEPOSITHOCTh COCTOSHUS
cucrembl W. CrangaptHas sHTponus. Bropoe Hauano (3akoH) TepMOIMHAMUKH.

[Tocrynar Ilnanka (TpeTbe Hauaao TEpMOIUHAMUKH). V3MeHEHHE HHTPONUU BEIIECTBA C
YBEIMUYEHUEM TeMIEPaTyphI.

Oueprus ['166ca. CsizanHas sHeprus. HanmpaBneHHOCTh XUMHUYECKOTO MPOIEcca.

OO6patumbie U HeoOpaTumble peaknuu. Xumudeckoe paBHoBecue. [Ipuniun Jle Illatenbe.
CMmelleHre XuMHUYECKOTO0 PaBHOBECHS.

PactBopel. Knaccudukamuss pacTBOPOB 1O arperaTHoMy COCTOSIHHIO. HackIlieHHsbIe,
HEHACHIIIEHHBIEC U MEPECHIIICHHbIE PACTBOPHI.



27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

39.

Konnentpauusi pactBopoB. KonnenrpupoBanHsie U pasz0aBieHHbIe pacTBOphL. CriocoObl
BBIPAKEHUSI KOHIIEHTPALMN PacTBOPOB.

DNEKTPOIUTHI U HEATEKTPOJIUThL. CUIIbHBIE, CIIA0bIE U CPEIHEN CUIIbI AJIEKTPOJIUTHI.
OnexTponuTnueckas aucconuanus. OCHOBHBIE IIOJIOKEHHUS TEOPUU DIEKTPOIUTHUECKON
muccoranuu. Mexanusm auccounanuu. KucioTsl, ocHOBaHUs U COJIU ¢ TOUKHU 3penust TO/I.
Crenenp quccormanun. KoncranTa qucconmanuu. 3akoH pasbasienus OcTBasibiaa.
DnexTpoiauTHueckas aucconuanus Bojabl. MoHHOe mpousBeneHue BoJbl. Bomopoasbiil u
TUIPOKCHIIBHBIN NOoKa3aTenu. pH pacTBOpoB couieil.

[IpousBenenue pactBopuMocTH. Peakiinu HOHHOro oOMeHa.

I'unponus coneit. Tunsl rugponusa. Peakuus cpenpl. CTeneHb U KOHCTaHTa TUAPOJIU3a.
Wneanvubie pactBopbl. KosumratuBHble cBoMcTBa pacTtBOpoB. Ocmoc. OcMoTHueckoe
nasneHue. 3akoH Payns. CneactBus u3 3akona Pays.

OxucanTeNnpHO-BOCCTAaHOBUTENBHBIE peakiuu. Teopus OBP. Knaccuduxanus
OBP.Oxucnurtenu u BocctanoBuTend. Metosl coctaBienus ypaBuenuii OBP.

DNeKTponan3. DIEKTPOJIU3 PACIUIaBOB, BOAHBIX pacTBopoB. [lonstue o I'D. CocraBnenue 0.
OJ1C snementa. CranmaptHas DJIC >nmemenTa.

OnexTpoJHble MoTeHUManbl. CTaHgapTHBIE JJIEKTPOJHbIE MOTEHUHMAIbl. 3aBUCHUMOCTh
ANEKTPOTHOTO TIOTEHI[MAIA OT KOHIICHTPAIIHMii BEeCTB U Temrepatypsl ( ypaBHeHue HepHera).
DIEKTPOXUMHUYECKUH Pl HAIPSDKEHU METAIIIOB.

KonnuecTBeHHast XapaKTepHUCTHKA MTPOIIECCOB dJeKTposin3a (3akoH Dapanes).

HucnepcHbie cuctemsl. {ucnepcHas dasza u nucnepcuonHas cpena. CycrneH3Ud U SMYIbCUU.
Konnouansie pactBopbl. Dpdext Tunnansa. Koarymsamus. 3HaueHrne KOJUIOUAHBIX PACTBOPOB.
Kommniekcubie coenunenns. KoopaunanmonHnas teopus BepHepa. OCHOBHbIE THIIBI K.C.
Howmenknarypa k. c. [Ipaktuueckoe npumMeHeHHeE K. C.

Kpumepuu OUECHKU omeema Ha IK3amMeHne

4-0anabHast IToka3artenu Kpurtepuu

mKaJIa
(ypoBeHb
OCBOEHHUA)

OTIu4HO 1. INomHOTA W3JI0KEHUS CryneHrom aH TIOJTHBIH, B

(MOBBILIEHHBIH TEOPETUUYECKOTO JIOTTYECKOM MO CJIEI0OBATENHHOCTH

YPOBCHB) Marepuania; pPa3BEpHYTBIM OTBET HAa IOCTAaBJICHHBIN

2. Ilonnota U | BOIIPOC, IJI€ OH MPOJACMOHCTPUPOBAIT 3HAHUS

MIPaBUIIBHOCTh npeaMera B MOJHOM o0beMme yueOHOU

penieHus MIPOrpaMMBl, JIOCTATOYHO ri1y0oKO

MIPAKTHYECKOTO OCMBICIIBAET JUC-LIUIUINHY,

3aJIaHu; CaMOCTOSITENLHO, i HCYeP-TBbIBAIOIIE

3. HpaBI/IJ'ILHOCTB W/MIM | OTBEYaeT Ha JOIIOJIHU-TCIIbHBIC BOIIPOCHI,
APryMmEHTUPOBAHHOCT IIPUBOAUT COOCTBEHHBIC IMPpUMCEPHbI 1o

b U3JI0’KEHMs | MpoOJIeMaTHKe TOCTAaBJIEHHOTO  BOIpOCa,
(mocnenoBaTeNnbHOCTh | PEHIMI  TPEIUIOKEHHBIE  MPAaKTH-YECKHe

NEHCTBUI ), 3a1aHus 6€3 OmuooK.
Xopo1o 4. CamoOCTOATENEHOCTD CryzneHTOM [aH pa3BEpHYTHIM OTBET
(6a3oBbIit oTBCTA, Ha MOCTaBIECHHBIA BOMPOC, TA€ CTYIEHT
YPOBEHB) 5. Kynbrypa peun; JIEMOHCTPUPYET 3HAHUs, IPHOOPETEHHbIE HA
6. mr.a JEKIMOHHBIX M CEMUHApCKHUX 3aHATHUSX, a

TaK)K€ IOJIy4YEHHBIE IIOCPEACTBOM HU3YUYEHHUS
00s13aTeNbHBIX y4eOHBIX MAaTepHalioB IO
KypCy, AAaeT apryMEHTHUPOBAHHBIE OTBETHI,
IIPUBOJUT IIPUMEPBI, B OTBETE IIPUCYTCTBYET
cBOOOJHOE  BJIAZICHUE  MOHOJIOTHYECKOM
peYblo, JIOTUYHOCTh U IIOCIEA0BATEIBHOCTD
orBeTa. OHAKO JOIMyCKAeTCs HETOYHOCTH B




orBere. Pemmn npeIoKEeHHBbIE IPAKTH-

YECKue 3a/1aHus c HEOOJIBIITIMH

HETOYHOCTSIMH.
Y noBieTBOpUTEND CryzneHTOM J1aH OTBET, CBUJAETENIbCT-
HO BYIOIIMHA B OCHOBHOM O 3HAaHUHU MPOIECCOB
(TIOpOTOBBIH M3y4aeMOM AUCUUIUIMHBI, OTIMYAOLIUKCS
YPOBEHD) HEJOCTATOYHOW TIyOMHOW W  IOJHOTOM

PACKPBITHA TEMBI, 3HaHUEM OCHOBHBIX
BOIIPOCOB TeOpUH, ciabo cPopMHpPOBAH-
HbIMHU HaBbIKaMH aHaJIn3a ﬂBJ’IeHHfI,
IMponeccoBs, HEJO0CTAaTOYHbIM YMCHHUEM
JaBaTb ApryMCHTUPOBAHHBIC OTBEThBI U
IIPUBOJUTH IIPUMEPBI, HEJI0CTaTOYHO
CBOOOIHBIM BJIAJEHHEM MOHOJIOTHYECKON
pedplo,  JIOTUYHOCTBIO W TIOCIENOBa-
TEIBHOCTHIO OTBeTA. Jomyckaer-cst
HECKOJIBKO OIIMOOK B COJIEP)KAHUM OTBETA U
PEIICHUU MMPAKTUICCKUX 3a)1aHI/II\/'I.

HeynosnerBopute CryneHTOM J1aH OTBET, KOTOPBIH
JIBHO COJICPKHUT psJl CEPbE3HBIX HETOYHOCTEH,
(YypoBeHb He 00Hapy-)KUBAIONUN HE3HAHHE MPOIECCOB
copmupoBaH) U3y-4aeMoi MIPEIMETHOM oOnacrty,

OTJIMYAIO-TITUNCS HETJTYOOKHM PaCKphITHEM
TEMbI, HE3HAaHHEM OCHOBHBIX BOIIPOCOB
Teopuu, Hec(HOPMHPOBAHHBIMU HaBBIKAMH
aHaJM3a SIBJICHUI, MPOIIECCOB, HEYMEHUEM
aBaTh ~ apryMEHTHPOBAaHHBIE  OTBETHI,
cnabplM  BJAJIEHUEM  MOHOJIOTUYECKOU
peublo,  OTCYTCTBHEM  JIOTHYHOCTH H
MOCIIEZIOBATEILHOCTU.  BbIBOIBI  TOBEpX-
HOCTHBI. PellleHne NpakTU4YecKUX 3alaHuit
HE BBINIOJHEHO T.€. CTYACGHT HE CIOCOOeH
OTBETUTh HA  BOMNPOCH  Jaxke  Ipu
JOTIOTHUTEIBHBIX ~ HABOJSIIMX  BOIpOCax
IPEro1aBaTels.

9. YYEBHO-METOANYECKOE U THO®POPMAIIMOHHOE OBECIIEYHEHHUE
JUCHUITJIMHbBI
Y4yeOHas auTeparypa:
a) OCHOBHAas:
1. AxwmeroB H. C. O0mas u Heopranndeckas xuMusi: yueOHuk /it By3os/H. C. AxmeToB.
— M.: Bricm. mk., 2002. — 743 c.

2. TI'munka H.JI. O6mas xumus. — M.:Murerpan-Ilpecc, 2002. — 727 c.
3. T'muaka H.JI. 3agaum u ynpaxHenus no odmei xumuu. — JI.: Xumus, 2001.
4. HexkpacoB b.B. O0mas u Heoprannueckas xumusi. — M.: Xumus, 1973.
5. Vraii S.A. OGmas u Heopranndeckas xumus. — M.:BIII, 2000. — 527 c.

6. CanamoB A.X., Kutuesa JI.U., AkranueBa A.I'. JlJaGopaTopHbIil MPaKTUKyM 110 OOIEeH 1

Heopranudeckoit xumuu. Ilox pen. nmpodeccopa Cynreirosoii 3.X. — Marac, [Tunurpum,

2008. - 71 c.



0) JOMOJIHUTEIbHAS:
1. Crenun b. JI. Heoprannyeckass XuMusi: y4eOHUK JJI1 XHMUYECKUX U XUMHUKO -
TEXHOJIOTMYECKUX CIIeIUaNbHOCTEH BhIcHL. yueb. 3aBenenuit/b. JI. Crenun, A. A.llBetkoB. — M.:

Bricmiag mkona, 1994. — 256 c.

2. CyBopoB A. B. O6miast xumusi: yaeOHOe mocoOue a1st BBICII. yued. 3aBeneHnii/A. B.
CyBopos, A. b. Hukonbckuii. — CII6.: xumus, 1995. — 624 c.

3. JIumun P. A. Peakiium HeopraHMYeCKUX BEIIECTB: ClipaBOYHUK/P. A. Jlunun. — 2-e u3 1.,
nepepad. u gon. — M.: JIpoca, 2007. — 638 c.

4. Pabunosuu B. A. Kpatkuit xumnueckuit cinpaBouHuk/B. A. Pabunosuy, 3. f. XaBuHa.

— CII6 .:Xumus, 1994. — 432 c.

o. 3anaun U yrnpakHeHus 1o obmen xumuu: yauedHoe nocoodue./Ilox pea. H. B.
Koposuna. — M.: Beicuias mxkona, 2003. — 255 c.

6. lNonw6paiix P. A. CoopHUK 33734 U yIpaKHEHUH 10 XUMUU: YdyeOHoe nocodue s

XHMM.-TEXHOJI. CIIeIl. BhICII. yueb. 3aBenenuii/P. A. I'ons0paiix, E. . Macios. — M.: Beicmras mkona,

1997. - 384 c.
9.2. UHTepHeT-pecypcehI:

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 Hayanas snextponHast OHOIHOTEKA

http://elibrary.ru/default.asp Poccuiickas HartnoHanbHas OHOIHOTEKA

http://primo.nlr.ru http://nbmgu.rudnekrpoHHas OoubIHoTEKA Poccuiickoii
roCyJIapCTBEHHO OMOIHOTEKH

9.3. IlporpammHoe oGecriedeHHe

VYHuBepcutrer oOecriedeH HEOOXOTUMBIM  KOMIUIGKTOM  JIMIICH3MOHHOTO W CBOOOIHO
pacIpoCcTpaHsIeMOro MPOrPaMMHOT0 00ECIICUCHHUSI, B TOM YHCJIC OTEYECTBEHHOTO TIPOU3BO/ICTBA.

Kaxxnpiii oOyuaromuiicss B TeYeHHE BCEro Mmepuoja oO0ydeHHs 0OecredeH HWHAWBHIYalIbHBIM
HEOTPaHUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOU HH()OPMAIIMOHHO-00pa30BaTEIbHOMN Cpe/ie YHUBEPCUTETA
U3 TM000M TOYKHU, B KOTOPOM UMEETCS NOCTYN K MH(POPMAIMOHHO-TEICKOMMYHUKAIIMOHHONW CETH
«lHTEepHeT» KaK HA TEPPUTOPUM YHUBEPCUTETA, TaK U BHE €e.

YHuBepcuTeT  o0OecreueH  CIEAYIOIIUM  KOMIUIEKTOM  JIMIICH3MOHHOTO  IPOTPaMMHOTO
o0ecrieyeHus.

1. JIvueH3noHHOE MporpaMMHOe obecriedeHue, ucnoib3zyemoe B url'Y
1.1.Microsoft Windows 7
1.2.Microsoft Office 2007
1.3.ITporpammusii komruiekc MMUC “Buzyansnas Crynusa TectupoBanus”
1.4.AutuBupycHoe I10 Eset Nod32
1.5.CpaBouHo-nipaBoBas cucrema “Koncynprant”
1.6.CrpaBouHo-1ipaBoBas cucrtema “I'apant”

Hapﬁz[y C TpaAUOHUOHHBIMHU HU3JAHUAMHU CTYACHTBI W COTPYAHHUKU HUMCKOT BO3MOXKHOCTH

IMOJIb30BATHLCA SJICKTPOHHBIMU IMOJIHOTCKCTOBBIMHA 6azaMu JaHHBIX:


https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html
http://www.don-agro.ru/
http://xn-80abucjiibhv9a.xn-plai/
http://www.agroxxi.ru/
http://elibrary.rsl.ru/
http://elibrary.ru/default.asp
http://primo.nlr.ru/
http://nbmgu.ruэлектронная/

Tabuua 9.1.

Ha3zBanmue pecypca Ccebuika/moctyn
OnexkTpoHHass 6ubimoTeka onnaiiH «EauHOE OKHO K http://window.edu.ru
00pa3oBaTeIIbHBIM pecypcam»
«O06pa3oBatenbHblii pecypc Poccum» http://school-collection.edu.ru
denepanbHblit o0pa3zoBarebHbII nopTa: http://www.edu.ru —
yUpexJIeHUs, IporpaMMmsl, craniaptel, BY3s1, Tectsl EI'D,
I'MA
denepabHbIIT LEHTP UHPOPMAIIMOHHO- http://fcior.edu.ru -
obpa3zoBatenbHbIX pecypcoB (PLIOP)
3bC "KOHCVYJIbTAHT CTYJIEHTA". DnekrpoHHast http://polpred.com/news
6u0IMOTEKa TEXHUYECKOTO By3a
WznarensctBo  «JlaHby. DJIEKTpOHHO-OMONMHOTEUHAS http://www.studentlibrary.ru -
cucTema
Pycckas BupTyanbHas OuOiImoTexa http://rvb.ru —
U3znarensctBo «JlaHby. DNEKTPOHHO-OMOIHOTEUHASI http://e.lanbook.com -
cucTema
ExxenenenvHuk Hayku u oOpaszoBanusi lOra Poccuu http://old.rsue.ru/Academy/A
«AKaIeMUS» rchives/Index.htm
Hayunas snextponnas 6ubaroteka «e-Library» http://elibrary.ru/defaultx.asp
DnekTpoHHO-0MOIMOoTeuHas cuctema IPRbooks http://www.iprbookshop.ru -
DJIEKTPOHHO-CIIPABOYHAS ~ CHCTEMa JOKyMEHTOB B http://www.informio.ru
ctepe obpazoBanus «MHDopMEIO»
WudopmarronHo-npaBoBast cuctemMa «KoHCynbTaHT- CerteBas BepcHsl, JOCTYITHA CO
TUTIOCH BCEX KOMITHIOTEPOB B
KopropatuBHo# cetu Uarl'yY
Nudopmanmonno-npasoBas cuctema «I apanty CerteBas Bepcus, T0CTYIHA CO
BCEX KOMITHIOTEPOB B
KopnopatuBHo#t cetu Uarl'y
DeKTpoHHO-0MOIMOoTeUHas cucTeMa «HOpaiT» https://www.biblio-online.ru
10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHbI
Teoperuvecknii Kypc
1) JIeKIuu: pe3eHTAIIH.
2) KoHTposbHBIE TECTHI.
3) CrrcoK BOIIPOCOB ISl IPOBECHUS COOECEeIOBaHUSL.
4) Taonues!.
5) BapuaHTs! 3a1aH1i 7151 KOHTPOJILHBIX paboT.

JlabopaTopHBIil NPAKTHKYM

1) Temaruka u onucanue 1aGOPATOPHBIX PabOT (CHEMMATBHO Pa3pPabOTAHHbIN U U31aHHbI
71a00paTOPHBIN MPAKTUKYM JUIS CTYJCHTOB XUMHUYECKOTO HAIIPABICHHUS).

2) Habop XUMHYECKHX PEaKTHBOB K Ka)I0M 1abopaTopHoii paboTe.
3) JlaGopaTopHble YCTaHOBKM, 000pYIOBaHHUE.


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

11. METOJAMYECKHUE YKA3AHMS JUISI OBYYAIOLIUXCSI IO OCBOEHUIO
JUCHUILINHBI

Jucuuruinna « XuMus» HarpasieHa Ha popmupoBanue komnereniuii: OITK-1, OIIK-4.

[IpomexyTouHas aTTecTanys NpearnogaraeT 3K3aMeH.

[Ipucrynas kK M3y4yeHUIO AUCLUILIMHBI, HEOOXOJAUMO B MEPBYIO OYEPEb O3HAKOMUTHCA C
coJiep;kaHueM pabouelt mporpammsl gucuumiuasl (PITT).

Jlexuu UMEIOT LENbIO0 IaTh CUCTEMAaTU3UPOBAHHbBIE OCHOBBI HAYYHBIX 3HAHUI.
[Ipu u3ydyenuu u npopabOTKe TEOPETUUECKOTO MaTepraa /sl 0akaaaBpoB HEOOXOAUMO:

- NOBTOPUTH 3aKOHCIEKTUPOBAHHBIM HA JIEKIMOHHOM 3aHATUU MaTepual U JONOJHUTb €ro C
Y4€TOM PEKOMEHJIOBAHHOM 110 IAHHOM TE€ME JIMTEPATYPHI;

- TpU CaMOCTOSITEJIBHOM M3YyYEHHM TEOPETUYECKON TEeMbl CJlieNaTh KOHCIEKT, HCHOJb3Ys
pexomennoBannele B PIIJI  nureparypHble HCTOYHMKHM U pecypcbl  MH(POPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHEeT»

- IIpY MOJrOTOBKE K MPOMEXKYTOYHOM aTTeCTallMy 10 MOJIYJII0 UCII0JIb30BaTh MaTepuasl (hoHaa
OIICHOYHBIX CPEJICTB.

JlaGopaTtopHble 3aHATHS MPOBOAATCS C LEIbI0 YIIYyOJIeHHs W 3aKpeIUIeHUS 3HaHMM,
MOJIyYE€HHBIX Ha JIEKIIUSIX U B MPOIIECCE CAMOCTOATENbHON paboThl HaJl HOPMAaTUBHBIMU JOKYMEHTaMH,
y4eOHOM 1 HayYHOU JTUTEpaTypOH.

[Ipu moarotoBke k 1a60paTOpHOMY 3aHATHIO HEOOXOIUMO:

- U3yYUTh, IOBTOPUTH TEOPETUUECKUI MaTepHall [0 3aJJaHHOU TeME;

- IpY BBITMOJTHEHUN JJOMAITHUX PaCYETHBIX 3aJaHU, U3yUUTh, IOBTOPUTH TUIIOBBIE 3aaHMUS,

BBITIOJIHSIEMBIE B ayTUTOPHUH.

Pexomenaanuu mo padore ¢ HAay4HOH ¥ y4eOHOH JUTEPaTypoil

PaboTa ¢ yueOHOU M HAydHOU JTUTEPATYpPOU SIBJIACTCS TJIABHOW (DOPMOM CaMOCTOSITEIBHON
palboThI M HEOOXOAMMa MPH MOATOTOBKE K YCTHOMY ONPOCY Ha CEMMHAPCKHUX 3aHATHUAX, K MOAYJIbHBIM
KOHTPOJIbHBIM paloTaM, orpocy, 3k3aMeHy. OHa BKJIIOYAaeT MpopabOTKy JEKIMOHHOIO MaTepuana —
U3Y4YCHHE PEKOMEHJOBAHHBIX MCTOYHHMKOB M JIMTEPATyphl IO TEMAaTHKE JeKUuH. KOHCHIEKT jaexuuu
JOJDKEH COJepKaTh pedepaTMBHYIO 3alUCh OCHOBHBIX BOIPOCOB JIEKIMH, MPEAJIOKEHHBIX
IpernojaBaTesieM cxXeM (IpU UX JAEMOHCTpAllMK), OCHOBHBIX MCTOYHHMKOB U JIMTEPATyphl 110 TEMaw,
BBIBOJIBI IO Kaxa0My BoIpocy. KOHCHEKT [10JkeH ObITh BBIIOJHEH B OTICIBHOW TeTpaau IO
npeamery. OH JIOJDKEH ObITh aKKypaTHBIM, XOPOLIO YUTAaeMbIM, HE COAEP)KaTh HE OTHOCALIYIOCS K
TeMe UH(OPMAIUIO UK PUCYHKH.

KoHcIeKkTbl Hay4HOU JIMTEPATYphl IIPH CAMOCTOSITEIbHOW MOATOTOBKE K 3aHATUSAM JIOJIKHBI

OBbITh BBINIOJHEHbI TAK)KE AaKKypaTHO, COAEP’KaThb OTBETHl HA KaXKJbl MOCTABJIECHHBIH B TeMe
BOIPOC, UMETh CCBHIJIKY Ha MCTOYHUK MH(OpPMAIMU C 00s3aTeNbHBIM YKa3aHUEM aBTOPA, Ha3BaHUS U
rojia M3JaHus UCMOJIb3yeMON HayyHOW suTepaTypbl. KoHCIEKT MokeT ObITh OHOPHBIM (COJepXkaTb
JIMILb OCHOBHBIE KJIIOYEBBIE MMO3UIMH), HO TIPU 3TOM MO3BOJISIOLUINM JaTh MOJHBIA OTBET IO BOIIPOCY,
MO’KeT ObITh OJAPOOHBIM. O0bEM KOHCIIEKTA OIpeeNsieTcs CaMUM 00yJatoIuMCs.

B npornecce paboTsl ¢ yaeOHOM 1 HAyYHOU JIUTEpaTypoil 00ydaroUIuiics MOXKeT:

- JenaTh 3alMCU MO0 XOJAY YTE€HUS B BHUJE IMPOCTOr0 WIM Pa3BEpPHYTOro IulaHa (CO3/1aBaTh
NepeyeHb OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B HICTOUHHKE);

- COCTaBIATh TE3UCHl (LIMTUPOBAHUE HauOoJiee BaKHBIX MECT CTaTbM WM MOHOTpaduH,
KOPOTKO€ U3JI0KEHNE OCHOBHBIX MBICIIEH aBTOpa);

- TOTOBUTh aHHOTAIMU (KpaTkoe 0000IIeHre OCHOBHBIX BOIIPOCOB PaldOThI);

- CO3/1aBaTh KOHCIIEKTHI (pa3BEpHYTHIE TE€3UCHI).
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