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1. Heap, 3agayu M NJIAHMPYyeMble Ppe3yJbTaTbl OOy4YeHHUSI IO
AUCUMILINHE

Llenpto OCBOEGHHMA JAUCHUUIUIMHBI XHUMHUA  sBiseTcss  (OpPMUPOBAaHUE
LEJIOCTHOTO €CTECTBEHHOHAYYHOI'O MUPOBO33PEHHUSI, MPUOOPETEHNE COBPEMEHHBIX
IPEACTAaBICHU O CTPOECHHE BEIIECTBA M XHWMHYECKOM IIPOLIECCE Ha OCHOBE
TEPMOJIMHAMMKM WM KUHETUKH;  pa3BUTHE  TOTOBHOCTM  HCIOJIb30BAThH
OpUOOpPETeHHbIE 3HAHUS Il TOHUMAHUA POJM XHUMHYECKUX IPOLECCOB,
UTPAIOIINX KJIIOYEBYIO POJIb B U3YYEHHUH U NMPOU3BOJCTBE PA3IMYHBIX MAaTEPHUATIOB
JUTSl COBPEMEHHOM PHEPTETUKE.

3ajayaMy  JUCUUIUIMHBI  SBJIIFOTCS HW3Y4YEHUE NOHATHUIHOrO anmnapara
JUCHUIUIMHBI  «XUMHS», OCHOBHBIX TEOPETUYECKUX IIOJOKEHUM II0 XUMHH
3JIEMEHTOB M DKCIEPUMEHTAIBHBIX METONOB XUMHH; TEOPETUYCCKUX OCHOB
paboThI raJIbBAHMYECKUX 3JIEMEHTOB, JIEKTPOXUMUYECKUX YCTAHOBOK, TOIUTMBHBIX
JIEMEHTOB, KOPPO3MM METaJUIOB; (OPMUPOBAHHME CIOCOOHOCTEH  Jenarthb
3aKJIFOYEHUS M BBIBOABI O CBOMCTBAX BEILECTB, ONPEIECIATHh B3aUMOCBSI3b MEXKIY
CBOMCTBAMU XHWMHYECKOM CHCTEMBI, IPUPOAOM BEIIECTB U HUX PEAKLIMOHHOU
CIIOCOOHOCTBIO, MPUBUTUE HABBIKOB MPUMEHEHHUS TEOPETUYECKUX 3HAHMM s
pelIeHUs] MPAKTUYECKUX 3a/]a4, YMEHUU IIPOBEACHUS IMPOCTEUIIUX XUMUYECKUX
JKCIIEPUMEHTOB.

KomnereHnu 1 MTHAMKATOPBI, GOpMHUpYyEeMbIe Y 00yJaIOIMXCS:

Koa u HaumeHOBaHHE KOMITETEHITHH Kon v HauMeHOBaHHE WHAMKATOpA
OIIK-1. Ciocoben pemats 3a1auu
npodeccroHaNbHOM eATENbHOCTH, OIIK-1.3. JIleMoHCTpUpPYET 3HAHUE OCHOBHBIX
MPpUMEHAA MCTOABI MOACIUPOBAHNA, 3aKOHOB XUMHUU U IIOHUMAHNEC XUMHNYCCKUX
MaTeMaTH4eCKOTro aHaIIN3a, IpOIIECCOB

€CTCCTBCHHOHAYYHEIC 1
O6U.ICI/IH)KeHepHLIe 3HaHHUA

2. Mecto nucuuninubl B cTpykrype OII

[IpenmecTByromue AMCHUILIUHEI (Moayu), npaktuku, HUP, np.: ner

[Tocnenyroume aucuumiuHel (Moxynu), npaktuku, HUWP, np.: b.1.0.17
«Anamutmdeckas xuMus», B.1.0.19 «®u3ndeckas u komongHas xumus», b.1.0.20
«XUMHUYECKOE  CTPOCHME  MarepuasoB W uUX  cBoucrBay,  b.1.0.21
«Marepuanoseaenue», b.1.B.01.02 «Xumus 1 TEXHOJIOTUU BBICOKOMOJEKYISAPHBIX
COCTUHCHMI, «MarepuanoBenenue u TEXHOJIOTUA KOHCTPYKIIMOHHBIX
MaTepUuaIoBy.

3. CTpyKTypa U coaepKaHue IUCHUILIHHBI
3.1. CTtpykTypa AUCUMILTHHBI
Jsist ouHOM popmBI 00yUeHUs

Bun yuebHoit paboTbl Beero | Bcero | Cemectp
3E 4acoB 1




OBLLA S TPY JOEMKOCTb JUCLIUIIIMHBI 3 108 108
KOHTAKTHAS PABOTA* - 62 62
AYJIUTOPHASI PABOTA 1,38 50 50

Jlexun 0,44 16 16
[TpakTuueckue (CeMUHAPCKUE) 3aHATHS 0,5 18 18
JlaGoparopHbie pabOTHI 0,44 16 16

CAMOCTOSTEJIBHAA PABOTA OBYYAIOIIEI'OCSA 0,62 22 22

0,62 22 22

KypcoBoii mpoekT -
Kypcosas padota - - -

[IpopaboTka yueOHOTO MaTepHania

IToaroroBka K mpoOMeKyTOYHOM aTTeCTalun 1 36 36

[IpoMexxyTOouHast aTTecTauus: 3

3.2. Conep:kanve JUCUMILIMHBI, CTPYKTYPHPOBAHHOE IO pasjaejnaM H
BH/aM 3aHATHH

Pasnensl Pacnpenenenne ®opmbl ¥ | MHIEKCH MHIMKATOPOB
JUCLUILIAHBI 2 TPYIOEMKOCTH BH]I (GopMuUpPyEMBIX
& 110 BU/IaM y4eOHO#i paboThl | KOHTpOIIS KOMIIETEHIMH
< s O ; te)
h s T S,
3] E 8, S 8,
A e - S
2 S £ 5
Pazmen 1. Crpoenme | 18 4 4 4 6 TK1 OIIK-1.3 31, OIK-1.3 -33,
BEIIIECTBa OIIK-1,3 -V¥1, OIIK-1.3
Bl
Pasgen 2.1 26 6 6 8 6 TK2 OIlK-1.3 -32, OIIK-1.3 -33,
3aKOHOMEPHOCTH OINK-1.3 —5];71, OIIK-1.3
MIIPOTEKaHU B
XUMHYECKHX
HPOLIECCOB
Paznen 3.1 28 6 6 6 10 TK3 OIIK-1.3 — 33, OIIK-1.3-
DNEKTPOXUMHUYECKHE Y3, OlK-1.3-B1
IPOLIECCHI
DK3aMeH 36 0 OM1 OIIK-1.3.3,Y,B
Hroro 3a 1cemectp 108 16 16 18 22

3.3. Conep:kanme TMCHUNIAHBI

Paznen 1. Crpoenue BemiecTna.

[IpenMer xumuun. 3HaUeHHE XUMUHU ISl SHEPrEeTUYECKONU oTpaciu. MaTtepust
u ¢Gopmbl cymiecTBOBaHUsT maTepuu. CTPYKTypHBbIE YacTHIIBl BEIIECTBA: aTOM,

MOJICKYJIa, HOHBI, paJUKaJIbI. HCpBBIC MOJCJIN CTPOCHHA aToOMaA.

Tema 1.1. KBanToBO-MeXaHn4eckas MOJI€JIb CTPOEHHUSI aTOMa BOJIOPOA.
BonnoBoe ypauenue Illpeaunrepa. DnektpoHHass opOutainb. KBaHTOBBIE

yucna. ['naBHoOe,

opOuTaNbHOE,

MAarouTHOC,

CIIMHOBOC KBAHTOBBLIC 4YHCJIA.

Pacrnipeenenue aeKTpOHOB B aTOME 110 SHEPIETUYECKUM YPOBHSM U ITOLYPOBHSM.




[IpaBuiia kBaHTOBOM MexaHUKU. [[puHIIMI MUHUMAaNbHOU SHEprun. 3anpet [laymnu.
[Ipasuno ['ynaa. IIpaBuna Kiieukosckoro.

Tema 1.2. Ilepumomnueckuii 3akoH W nepuoaudeckas cucrema J[.M.

Menneneesa.

[Tepnonnueckuii 3akon .M. Menneneesa. Ilepuonnueckas cucrema JI.M.
MenpaeneeBa. Ilepuomuueckne CBOWCTBA 3JIEMEHTOB. OHEPrusi HWOHHU3ALMM.
CpoacTBO K 3JIEKTPOHY.

Tema 1.3. Xumust 3JIeMEHTOB.

PacnpocTpaHeHHOCTh XMMHYECKHUX JJIEMEHTOB. MeTaibl, HEMETAIIbI U
DJIEMEHTHl C TMPOMEXKYTOUYHBIMU CBOMCTBAMH, KIacCCHU(PUKAIMS MO XUMHUYECKOU
npupoze. Kinaccudukanuss XUMAYECKUX JIEMEHTOB IO DJIEKTPOHHOW CTPYKTYpE.
O0630p CBOMCTB s-, p-, d-, f- cemeiicTB. CITaBbI METAIIIOB.

Tema 1.4. Xumunueckas CBs3b.

Bunasr xumuueckoit ¢Bs3u. Metor BaJIeHTHBIX cBs3el. KoBajieHTHas CBS3b.
Meramnnyeckas cBsa3b. oHHas cBA3b. BomopoaHas CBA3b.

ArperatHoe COCTOsIHUE BellecTBa. ['a3, »KUIKOCTh, KUJIKUE KPUCTAIIIBI.

Tema 1.5. DneMeHTBI OpraHUYE€CKONM XUMUHU.

OcoOEHHOCTH  TEOPUM XUMHYECKOTO CTPOCHHS U  KJIACCHU(PUKAIMU
OpraHUYeCcKUX coeMHEHU. OpraHnyecKue NoJIMMEPHbIE MaTEPUAIIBIL.

Paznen 2. 3akOHOMEpPHOCTY MPOTEKAHUSI XUMUYECKUX MPOIIECCOB.

Tema 2.1. Xumuyeckass T€pMOAMHAMUKA.

OCHOBHBIE TIOHATHS XHUMWUYECKOM TEPMOIAWHAMUKHU: CUCTEMA, MapaMeTpbl
COCTOSIHUSL CUCTEMBI, (DYHKIIUU COCTOSIHUSI CUCTEMBI, (Paza. DYyHKIIMU COCTOSIHUS
CHUCTEMBbI: BHYTPEHHSIS SHEPTHUs, SHTAJbBIN, dHTponus, 3Heprust [ mub0ca, sHeprus
I'ensmrosbaa. CaMonpon3BOIBHBIE MPOLECCHl. TepMOAMHAMUYECKUN MMOTEHINAI
KAaK KpUTEPUI U BO3MOXKHOCTb MPOTEKAHUS XUMUYECKUX MPOLIECCOB.

Tema 2.2. Xumuyeckasi KHHETHKA.

CkopoCTh XMMHUYECKOW peakiuu. 3aBUCUMOCTh CKOPOCTH PEAKIUU OT
KOHIIEHTpAIuy, oT Temmeparypsl. [IpaBuno Bant-I'odda. YpaBaenue Appernnyca.
Karanmuzaropsr.

Tema 2.3. XuMHU4Y€CKOE PABHOBECHE.

OG6patuMble  XUMHYECKHE  TpoIlecchl.  JluHaMuYeckoe  XMMHYECKOe
paBHoBecue. Ilpunuun Jle—Illarenpe. BimsHME KOHUEHTpALMKA  BEIIECTB,
JABJICHUSI, TEMIIEPATYPbl, KATAIN3aTOPa HA CMELIEHUE XUMHYECKOTO PABHOBECHSI.

Tema 2.4. PacTBOpBI.

CrocoObl  BBIpaKEHHUSI  KOHIIGHTpPAllMM  pPacTBOPOB  (MaccoBast — JIOJIS
PacCTBOPEHHOI'0 BEIIECTBA, MOJSPHAs KOHLEHTpaUHWs, MOJIIpHAs KOHIEHTpalUs
SKBUBaJEHTa, TUTP). MneanpHble pacTBOpbl. PeanbHble pacTBOpbl. uccoumanus u
accoumanus. ConpBaTanMsi W rujgparamnusa. Leopust  NEKTPOIUTHYECKOU
nucconpan - Appennyca. CuibHble M cla0ble  3JeKTpoiauThl. CTeneHb Hu
KOHCTaHTa jaucconuanuu. Pacuer pH pacTBOpoB ciabblXx ©  CHIIBHBIX
anexkTponuToB. ['maponus coineil. pH pacTBOPOB pa3IMUHBIX THUIIOB THAPOJIN3A
coneii. KosutonaHele pacTBOpPBI, 4YacTUIbI M MHUUECIUIBL. Y CTOMYHUBOCTh U
KOAaryJisiiiusi KOJUIOUJAHBIX CUCTEM.

Paznen 3. DineKTpOXUMHUYECKHE MPOLECCHI.

Tema 3.1. OKUCIUTENHBHO-BOCCTAHOBUTEIBHBIE ITPOLIECCHI.



OxucnurenbHO-BOoccTaHOBUTENBHBIE peakiiuu (OBP) ux ponb B mpupoie, TEXHUKE,
sHepreTuke. Teopusi oKUcIeHHs] BOocCTaHOBIeHUs. Okucnurenb. BoccTaHOBUTEB.
PaccranoBka ko3 duirentoB B ypaBHeHUs1X OBP HOHHO-37IEKTPOHHBIM METO/IOM.

Tema 3.2. DNEKTPOXUMHUYECKHUE MPOLECCHI. [ alTbBAHUYECKUI 3JIEMEHT.
JIBOMHOW D3JEKTPUYECKUN CIOM. DIEKTPOAHBIM NMOTEHUHAN. DJIEKTPOJBI IEPBOIO
poma. YpaBHeHue HepHcTa I METaIMUECKUMX M Ta30BBIX AJIEKTPOJIOB.
KoHCTpyKIMss ¥ 3JIEKTPOAHBIE TNPOLECCH BOAOPOAHOTO U KHUCIOPOIHOIO
anekTpooB. ["anbBannueckuit anement (I'3) Hanumang - SAxobu. [Ipunnun paboTs
I'D. Karoguble u aHOAHBIE IIPOIECCHI, TOKOooOpa3yromas peakmus. IJC
rajgbBaHUYECKOI0 3JIEMEHTA. TOIMIMBHBIC JIEMEHThl. AKKYMYJISTOPBI.

Tema 3.3. DeKTpoan3 pacijiaBOB U pacTBOPOB.
3akonsl @apanes. @akTopbl, ONPEACIISIONINE MTOCIEI0BATEIRHOCTD Pa3psiia NOHOB
IIPU 3JEKTPOJIN3E PACTBOPOB.

Tema 3.4. Kopposuss metaiuioB. MeToibl 3alIUThl METAJLUIOB OT KOPPO3UHU.

Knaccudukanuss ~ KOppO3MOHHBIX  MpOIEccoB.  XUMHUYECKass  KOppO3Hs.
DJIEKTPOXUMHUYECKAasi KOPPO3USI METALIOB C KHUCIOPOJAHOM U BOJOPOJHOU
JETOJISTPU3ALUCH.

Tema 3.5 CnennasibHble BOIPOCHI XUMUHU.

XuMmudeckas HUACHTH(UKANKMS W aHauW3 BemecTB. KadecTBEHHBIH U
KOJTMYECTBCHHBIA aHaIN3. XUMUYECKAE U (PU3HKO-XUMUYECKHE METOMIbl aHAIHM3a
BEIIECTB. AHAJIUTHYECKUI CUTHAJI.

3.4. TeMaTH4YeCKUI VIAH NPAKTHYECKHUX 3aAHATHI

1. KBaHTOBO-MEXaHHUYECKAsI MOJIEb CTPOEHUSI aTOMa BOJIOPO/IA.

2. llepuonnueckuid 3aKOH U [EPUOJUYECKAs CUCTEMA XHUMHYECKHUX
snemenToB J[.1. MenneneeBa. XuMus 3J1€MEHTOB.

3. Oco0EeHHOCTH TEOpUHM XHUMHYECKOTO CTPOCHUS M KIACCHU(PUKAIMH
OPraHUYECKUX COCIUHCHU.

4. Xumuueckas TepMOAMHaAMHUKa. PacueT TepMoamHamMHuecKux (QyHKIHN
COCTOSIHUS CUCTEMBI.

5. Xumuueckass KUHETUKA. XUMUYECKOE paBHOBECHE.

6. PactBopsl. Kosutonibie pacTBOPHI, YACTUIIBI U MULIEIIIBI.

7. OKHUCIUTENBbHO-BOCCTAHOBUTENBHBIE peakuuu. MeToabl pacCTaHOBKHU
kor¢purentor B OBP

8.  DNEeKTpOXMMHUYECKHE TMpolecchl. [albBaHUYECKUI 3JIEMEHT.
DIIEKTPOJIU3.

9. Koppo3sus metamino. CiocoObl 3alIMTH METALIOB OT KOPPO3HH.

3.5. TemaTu4ecKuil IU1aH J1a0OPATOPHBIX padoT

1. Texnuka Oe3omacHOCTH MNpuU pabOTe B XHUMHYECKOW J1abOpaTOpHH.
JabopaTopHOe 000PYI0BAaHUE U XMMUYECKas OCY1a.

2. BaxHelne KIacChl HEOPTaHWYECKHUX COCIUHEHUW. TMOJydYeHUE U
U3YYEHHUE CBOMCTB OKCUIOB, TUAPOKCHUIOB U COJIEH.

3. OCHOBHBIE TMOHATHUS U 3aKOHBI CTEXMOMETPHUU. OIPENECIECHUE MOJIAPHOU
Macchl SJKBUBAJICHTA METaJIA.

4 OmnpenesieHHE CBOMCTB aTOMOB M BEIIECTB, CBA3AHHBIX C UX CTPOEHUEM.
DJIEKTPOHHAs CTPYKTypa aTOMOB M OJIHOATOMHBIX HOHOB.

5. Onpenenenre TEMIOBBIX 2P(HEKTOB XUMUUYECKUX PEAKITUH.



6. CrnocoObl BBIpa)XXEHHSI COCTaBa PAaCTBOPOB. IPUTOTOBJIEHHE PACTBOPOB
3aJJaHHOW  KOHILIEHTpalMu H3  0Oojee  KOHIIEHTPUPOBAHHOIO  pPacTBOPA.
OKUCINTETBbHO-BOCCTAHOBUTEIIHHBIE PEAKIUU.

7. HW3mepeHne HanpspKEHUS W pacueT  JIIEKTPOABHMXKYIIEH  CHJIIbI
raJlbBaHUYECKOro snemeHTa. OrmpeneneHue SHEPruM Truddca B OKHUCIUTEIHHO-
BOCCTAHOBUTEIBHON PEAKLIUH.

8. Koppo3sus merannos.

3.6. Kypcosoii npoekT /kypcoBasi padora
JanHblii Bu paboThl HE IPEAYCMOTPEH YUEOHBIM IIAHOM.

4. OueHnBaHue pe3yJIbTATOB 00y4YeHUs

OrneHrBaHKME PE3yJbTaTOB OOYYEHUS IO JUCIUIUIMHE OCYIICCTBIISCTCS B
pamMKax TEKYIIero KOHTPOJSI M TPOMEKYTOYHOW aTTeCTAIMH, MPOBOJUMBIX IIO
oaybHO-perTuHroBoi cucreme (bPC).

[Ikana oleHKH pe3yIbTaTOB OOYUCHHSI 110 TUCIIUATIIHHE:



I1Ixama OLEeHKH Pe3yabTaTOB 00YUECHUS M0 TUCIUTLIHHE:

YpoBeHb c(HhOPMHUPOBAHHOCTH

HMHIUKATOpa KOMIICTCHIIMH

. . Huxe .
Bricokuii Cpennuit Huzkui
3ammanu- CpEJIHETO
Koz Koz POBAHHBIE |47 85 10 100| o1 70 10 84 | 0T 55 10 69 | 0T 0 110 54
KOMIIe- | WHIUKaTopa pe3yIbTaTHI
TEHIUU | KOMIIETEHIIMH | OOYYEHHUs 10 Ilxana ouennBanus
HCIIUILINHE HEYI0B-
fHCTL YAOBIIET- YA
OTJIMYHO XOPOIIO JIETBOPHU-
BOPUTECIIBHO
TCIIBHO
3a4TEHO HE 3a4TCHO
3HATh:
3] - 0asoBele | YpoBeHb | YpoBeHb | MuHuman | YpoBeHb
HOHSITHS B | 3HAHMH B | 3HAHHH B | BHO 3HAHUH
006JIacTH XUMHH: | 00BeMe, 00BeME, JOTIYCTUM | HUXKE
OCHOBHBIC COOTBETCT | COOTBETCT | BIM MHUHUMAI
3aKOHBI XHMHH, | BYIOIICM BYIOIIIEM YpOBEHE BHBIX
kraccndukamy | POTPAMM | TIPOTPaMM | 3HAHM, sze6OBaH
1o U croiicrea | € e, HUMEET | UMeET Ui,
—— IIOJITOTOBK | MECTO MECTO HUMEIOT
ICMCHTOR H, 0e3 | HECKOJILKO | MHOT'O MECTO
OIIK-1 ’ ommnooK HErpyOBIX | HETpyObIX | rpyObIe
BECIIICCTB u
Cnoco0 . OIIHOOK OIINOOK OIIINOKU
COCMHEHMA,
eH
HCIIOND CTpOCHHE
30BATH BEIIIECTBA,
[OIIOKE pPacTBOpHI u
I, | OMIK-1.3 Apyre
3aKOHBI T IHUCTIEPCHBIE
" HeMonCTpHp CHUCTEMBI,
yeT 3HaHHe
METO/IbI OKHCIIUTEIIBHO-
OCHOBHBIX
€CTeCTB BOCCTaHOBMTEb
3aKOHOB
€HHBIX HbIE peakluu H
v g | XAMAH H
Ma}T]eMa HOHHMARNE JJICKTPOXUMHUYIEC
e xuMugecknx | CKHE MPOLECCEL,
MPOLIECCOB MEXaHU3MBI
AT KOpPpO3HH u
peHIcHn METOIbI 3aIUTHI
i 3ajaq METAaJLIIOB;
MFDKCHE 32 - obmue
pHOIA
3aKOHOMEPHOCT
JesTel
A XHMHYECKHX
BHOCTH
MPOIIECCOB,
YHEPTETUUCCKHE
a3 dexTh
XUMHYECKUX
peaKuuid,
BIIMSIHUE
rapameTpoB
CHCTEMBI Ha
XUMHYECKOE

paBHOBECHE U




CKOPOCTB

MIpeBpaLICHUS;
33- posib XUMHUH
B U3Y4YeHHUH
TIPUPO/IBI,
MaTepuasos,
pa3BUTUU
TEXHHKH,
SHEPTETUYECKOU
oTpaciiu
YMETb:
VI - IIponemon | IIponemon | IIponemon | Ilpu
HCIIOJIb30BATh CTPUPOBAH | CTPUPOBAH | CTPUPOBAH | PEIICHUU
OCHOBHBIE U bl BCE | Bl BCE | bl CTaHJapT
JJIEeMEHTapHbIE | OCHOBHBIE | OCHOBHBIC | OCHOBHBIC | HBIX
METOJIbI YMEHHSI, YMEHHSI, YMEHUS, 3a7a4  HE
XUMHUYECKOTO pelIeHBI pelIeHbI pelIeHbI MpOAEMOH
UCCIIEeIOBaHUS BCE BCE TUTIOBBIE | CTPUPOBA
BEILIECTB U OCHOBHBIC | OCHOBHBIC | 3a/Jaud C | HBI
COEIMHEHHH, 3aJa4il ¢ | 3aJla4yl € | HeTPYOBbIM | OCHOBHBIE
V2 -onpenenste | OTACIBHBI | HETPYOBbIM | H YMEHMUS,
BaJICHTHBIE MU u OIMOKaMHU | UMEIOT
BO3MOYXHOCTH HECYyIIeCT | OmUOKaMH | , MECTO
aTOMOB, BCHHBIMHU | , BBITIOJIHEH | TpyOBIe
OOBSICHATH HEJI0YeTa | BBIMOJHEH | bl BCE | OIUOKHU
3aKOHOMEPHOCT | MH, bl BCE | 3aJlaHus,
Y XMMUYECKUX | BBITIOJIHEH | 33JlaHUSI B | HO HE B
IIPOLIECCOB, bl BCE€ | IIOJIHOM MIOJIHOM
V3 - BBIIOJTHATH | 3aJlaHUS B | 0OBEME, o0BemMe
TUIIOBbIE MIOJTHOM HO
pacueTsl 1o o0Beme HEKOTOPBI
OCHOBHBIM e c
TeMaM U HeJoueTa
paznenam MU
XUMHH
BJIAJIETh:
[Tponemon Nmeetcs [Ipu
crpuposan | LIPOEMOH | \iyppvans | peurernn
bl HaBbIKM | CTPUPOBAH | gyyjj CTaHJapT
BI - HaBplkaMu | mpH bl 0a30BBIC | HaGop HBIX
HMCIIOJIb30BaHU | PCIICHUU HaBbIKH HABBIKOB 3a1a4  HE
uH(popMalMy 0 | HEcTaHAap | Mpu JUTS POJIEMOH
XUMUYECKUX THBIX pelIeHuu | pelieHus | CTpUpoBa
npoiieccax B 3ama4 0e€3 | cTaHmapTH | CTAHAAPTH | HEI
npodeccroHans | OmMMOOK U | pIx 3amay ¢ | bIX 3a/a4 ¢ | 6a30BbIe
HOM HEA0YCTOB HEKOTOPHI HCEKOTOPHbI HaBBIKH,
JeSITeNIbHOCTH MI MU UMEIOT
Hegouera | HEAOUETa | MECTO
M MU rpyOsie

OILIINOKH




OueHouHble MaTepuanbl Uil MPOBEICHHUS TEKYIIErOo KOHTPOJsS U
IPOMEKYTOUHOM aTTecTtanuu npuBeAeHbl B [Ipunoxkennn k pabodeit mporpamme
JUCUUTUIAHBI.

[TonHbINM KOMIUIEKT 3aJaHUM U MaTepUAIOB, HEOOXOIUMBIX JIJISI OICHUBAHUS
pe3yJIbTaTOB 00YUYEeHHs 110 AUCLUUIUIMHE, XPaHUTCS Ha Kadeape pa3paboTyuka.

5. YueOHO-MeTOAM4YEeCKOEe U MHPOPMALIMOHHOE 00ecTieYeHue TUCHUILTUHBI
5.1. YueOHO-MeTOAUYECKOE O0ecTIeueHne

5.1.1. OcHoBHas nuTepaTypa

1. O6mas xumus : yueonuk ans By3oB / H. B. KopoBuH. - 6-¢ u3a., uchp. -
M. : Bwicm. mk., 2005. - 557 c. : unx. - ISBN 5-06-004403-3. - Texkct :
HEMOCPEICTBEHHBIN.

2. Cupotkun, O. C. Xumus: yuebnuk / O. C. Cupotkun, P. O. CupoTkus. —

MockBa : KuoPyc, 2023. — 363 c. — ISBN 978-5-406-11854-2. — URL:

https://book.ru/book/949868. — TeKCT : AIEKTPOHHBII.

3. KopoBun, H. B. O6mast xumus: n1abopaTopHBI NMPAKTHKYM : y4eOHOE
nocobue / Koposun H., B., mox o6m1., pen., Kameimona B., K., Yapuc E. 1. —
MockBa : KuoPyc, 2022. — 335 c. — ISBN 978-5-406-09543-0. — URL.:
https://book.ru/book/943190. — TexkcT : AMeKTPOHHBIH.

5.1.2. lononHuTENbHAS TUTEPATYpA

4. Xumus : xoucrnekt jgekuuit / J[. ®@. laltnytaunoBa. - Kazaup : KI'DY,
2014. - 80 c. - 4766. - TekcT : HENOCPEACTBEHHBIM.

5. Xumus : npaktukym / J[. @. alinytauHoBa, A. A. Ynuupos. - Ka3zans :
KI'DV, 2023. - 152 c. - URL: https:/lib.kgeu.ru/. - Tekct : 31€KTPOHHBIN.

6. Xumus : yueO-npakrt. nocooue / JI. @. Ypsgosa, H. [I. Unuupona. -
Kazanr : KIDVY, 2002. - 200 c. - ISBN 5-89873-023-0. - Tekct
HEMOCPEICTBEHHBIN.

7. Xumus : npaktukyM / coct.: X. B. I'mbagynnuna, J[. ®@. TaltnytauHosa. -
Kazann : KI'DYV, 2021. - 164 c. - URL: https://lib.kgeu.ru/. - TekcT : 31eKTPOHHBIMN.

8. OpraHuzanusi CcaMOCTOATEIbHOW pabOThl CTYACHTOB IO JAMCLUILIIMHE
«Xumust» : yaebHoe mocobue / cocrt. JI. ®. lafinyrounosa. - Kazans : KI'DY,
2015. - 64 c. - URL: https://lib.kgeu.ru. - TekcT : 37IE€KTPOHHBIH.

5.2. UudopmanuonHoe odecnevyeHme

5.2.1. DNeKTpOHHBIE U HUHTEPHET-PECYPCHI

1. DnexktpoHHas OoubnuoTeuHast cucrema KIDY "UPBHC64"
(http:/lib.kgeu.ru/).

2. DnexTpoHHO-O0ubOMMOTeUHas cuctema «Jlanwy (https://e.lanbook.com/)

3. K «Xumus», pasmemennbii B LMS Moodle 3.0 mo cchuike
https://lms.kgeu.ru/course/view.php?id=167.



https://lib.kgeu.ru/
http://lib.kgeu.ru/
https://e.lanbook.com/
https://lms.kgeu.ru/course/view.php?id=167

4. VHTepHET TpeHaKepbl: WWW.i-exam.ru.

5.2.2. Ilpodeccuonanbubie 0a3pl AaHHbIX / WHPpOpMaMOHHO-CTIpaBOYHBIE

CHUCTCMBI

N —

AJIEKTPOHHAs

(http://elibrary.ru/defaultx.asp).

W

http://www.rubricon.com).

5.2.3. JInueH3noHHoe

u

oOecricueHue JAUCTTUITIINHBI

N —

CJIOBApH,

CBOOOJTHO  pacmpoCTpaHsIeMoe

MexnayHnaponnas pedepatuBHas 0a3za nansbix (http:// link.springer.com).
Hayunas

ouodnoTeKa "eLIBRARY.RU"

Poccuiickas rocynapctBennas oubnuoreka (http:/www.rsl.ru)
OHIUKJIONCINH,

CIIPAaBOYHUKHU (URL:

IPOrpaMMHOE

[Tons3oBaTenbckas oneparmonHas cucrema Windows 10.
I[TIO nns 3¢ ¢deKTHBHOrO OHIAMH- B3aUMOICHCTBHS IIpenoAaBaTelisa H

ctynenta LMS Moodle. CoBpemenHOe mporpaMMHOE OOecIeueHueE.
https://download.moodle .org/releases/latest/

(O8]

Adobe Acrobat

Cucrema noucka uapopMmanuu B cetu nHTepHET bpayzep Chrome
[laker mporpamm i co3maHus u mpocMoTpa (aitnmoB dopmara PD

6. MatepuaJbHO-TeXHUYECKOE 0O0ecnevyeHne U CIUTITHHbI

HanmeHnoBanue Buna

HanmMenoBanue yaeOHOM

y4eOHOU paboThI ayIUTOpHUU, [Tepeuenn He0OX0UMOTO 000PYIOBAHUS U
CTIEIMATN3UPOBAHHOM TEXHUYECKUX CPEJCTB O0yUCHHUS
J1a00pPaTOpUH
Jlexuuu Yuebnas  aymutopus  juisa| Crenmaau3upoBaHHas yueOHas Me0erb,
HPOBEIICHUSI 3aHATUH| TeXHUYECKHE CPEICTBA 00YUEHUsI, CIyKaIIne JJIs
JICKIIMOHHOTO THIIA npejacTaBieHuss — yuyeOHOW — MHQpopManuu
OosbIION  ayIUTOpPUM  (MYJIBTUMEIUHHBIN
IIPOEKTOpP, KOMIbIOTEp (HOYTOYK), 3KpaH),
JEMOHCTPAIIIOHHOE 00O0pyA0BaHUE, yueOHO-
HaIJISIIHBIE TTOCOOUS
[Mpaktuyeckue |YueOnas  ayaurtopus | Crienuanu3upoBaHHas — ydeOHas  MeOelb,
3aHATHUS HPOBEJICHUS 3aHATHH| TeXHUYECKUE CpecTBa 00yueHus (HOyTOYK),
CEMHUHAPCKOTO THIA,| 3KpaH, IOCKa ayAUTOpHAs, TabanIa
TPYMNOBRIX M HHAMBUIY-| Menneneena, "CrangapTHbIH pan
IbHBIX KOHCYIABTAMHMIL | 5 yoxrpomHbIX MOTeHIMaN0B", Tabnuua o Th.
TEKYIIIETO KOHTPOJISI "
MPOMEKYTOYHOM aTTECTAIlUU
JlabopatopHbie |YueOnas naboparopus B-510, | Crnennanu3upoBaHHOE nabopaTopHOe
paboTHI B-519. o0opynoBaHue 10 TPOQWIIO  JIAOOPATOPUU:
ycTporictBo  BeimpsimutenbHoe  BCA-5K,
IITaTUBbl ~ METAJUIMYECKUE,  XUMHUYECKHE

peakTuBbl (0T 10 T 10 1 Kr B CTEKIISIHHOH M



http://elibrary.ru/defaultx.asp
http://www.rsl.ru

IUTACTUKOBOM Tape), XMMHUYECKasl CTEKIISTHHAs
nocyna, tabimma MenpaeneeBa, TaOauIa IO

Thb, Tabaura "CrangapTHbIN pan
BJIEKTPOIHBIX MOTSHITHAIOB", JOCKa
ayJIMTOpHASs.
CamocrosTenbHas |KoMIbprOTepHBIN KiIace ¢ Cnenunanu3upoBaHHasi yueobHas mebens Ha 30
pabora Bbixoziom B Muteprer B-600a | mocamounbix  mect, 30  KOMIBIOTEPOB,
TEXHHYECKHE CpencTBa o0ydeHus
(MybTHUME-IUIHBIA MPOEKTOP, KOMIIBIOTED
(HOyTOYK), 9KpaH), BHJICOKAMEPHI,

OporpaMMHOC obecnieyeHme

Crienmanu3upoBaHHas MeOelb, KOMITBIOTepHAs
TEXHHKA C BO3MOXXHOCTBIO BEIX0/IA B
HNutepuer u odecnieuenuem nocrymna B D11OC,
9KpaH, MyJIbTUMETUNHBIA TPOEKTOP,
MMPOTPaMMHOE 00CCITCUCHHE

YuTaapHbBINA 3a11
OubOIUOTEKU

7. OcoO0eHHOCTH OpraHM3anMu 00pPa30BaTEJbHOM [AEATEJIbHOCTH IJIs
JIMII ¢ OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIUI0B

Jluiia ¢ orpaHMYeHHBIMH BO3MOXHOCTSIMU 3710poBbs (OB3) u uHBammabl
UMEIOT BO3MOXKHOCTH OECHpEISITCTBEHHO TMEepeMenaTbCcs M3 OJIHOTO y4eOHO-
J1a00paTOPHOTO KOpITyca B APYTOM, MOIHATHCS HA BCE 3TAXHU Y4eOHO-Ta00paTOPHBIX
KOPITYCOB, 3aHMMaTbC B YUYEOHBIX M HMHBIX MOMEIICHUSIX C YYETOM OCOOEHHOCTEH
NCUXO(U3NIECKOTO PA3BUTHS U COCTOSTHUSA 37J0POBBSL.

st oOyuenusa nun ¢ OB3 v MHBaIUI0B, UMEIOMIMX HAPYUIEHUS OMOPHO-
JIBUTATEJIHLHOTO amnmnapara, 00ecredeHbl YCIOBU OECTIPENsITCTBEHHOTO J0CTYIIa BO
Bce yueOHble momenieHus. MHpopmamms o cenuanbHBIX YCIOBHSIX, CO3JIaHHBIX
st oOydarommxes ¢ OB3 u MHBanuaoB, pa3MelleHa Ha cailTe YHMBEPCHUTETA
www//kgeu.ru. Vimeercs BO3MOXKHOCTh OKa3aHHsS TEXHUYECKOW  MOMOIIH
ACCHCTEHTOM, a TaKXKe YCIYT CypAOTIEPEBOAUYMKOB U TU(IIOCYPAOTIEPEBOTINKOB.

Hns anmantanuu K BocmpusaThio Junamu ¢ OB3 uw uwHBanmmmamu ¢
HapyUIEHHBIM CIIYXOM CIPABOYHOT0, Y4Y€OHOro marepuaja MO JUCIUILINHE
00€eCIeunBalOTCs CIEIYIONUE YCIOBUSA:

- s Jydiied OpUEHTallMd B ayJUTOPUHU, TPUMEHSIOTCS CHUTHAJIBI
OTIOBEULICHMSI O Hayaje U KOHIE 3aHATHUS (CJI0BO «3BOHOK» MUIIETCS HA JI0CKE);

- BHUMaHHE CJ1a0O0CIbIIIaniero o0ydyarolmerocss MpUBIEKAECTCS MeIaroromMm
KECTOM (Ha IJIeUO0 KJIAJIeTCs pyKa, OCYIIECTBISETCS HEPE3KOe MOXJIONbIBAaHUE);

- pasroBapuBas ¢ OOy4aroOlUMCS, NEAArornyeckuii pabOTHUK CMOTPUT Ha
HET0, TOBOPUT SICHO, KOPOTKHMHU MPENJIOKEHUSIMHU, OOecreunBas BO3MOXKHOCTh
YTEHUS 1O rydoam.

KomneHncanust 3aTpyAHEHHH pPEUYEBOTO W HMHTEIUIEKTYaJbHOTO pPa3BUTHUSA
cnabocablanmmx 00y4yaromuxcsi IPOBOAUTCS MTyTEM:

- HCTIOJIb30BAHUS CXEM, IUArpaMM, PUCYHKOB, KOMIIBIOTEPHBIX MPE3CHTAIIUI
C TUTIEPCCHUIKAaMH, KOMMEHTUPYIOLTUMH OTACIbHbIE KOMIIOHEHTHI H300paKeHNUS;

- PeryJisipHOTO TPUMEHEHHUS YNPaKHEHUUA Ha TpapUUecKoe BbIJCICHHE



http://www.kgeu.ru

CYILIECTBEHHBIX IIPU3HAKOB IIPEAMETOB U SIBJICHUI;

- obecrieyeHUs] BO3MOXKHOCTU i OOy4YaroIlerocs IMOJy4YUTh aJpPECHYIO
KOHCYJIBTALIMIO TI0 3JIEKTPOHHOM ITOYTE 10 MEPE HEOOXOAUMOCTH.

Jns amantanuu  k  Bocnpuatvio junamMu ¢ OB3 u uHBanmumamu ¢
HapYIICHUAMU 3PEHUsI CIPABOYHOrO, y4eOHOTO, MPOCBETUTEIHCKOTO MaTepHaa,
OPEIyCMOTPEHHOTO  O0pa3oBaTENbHOM  MOPOrpaMMOM 1O  BBIOPAHHOMY
HaIpaBJICHUIO TOJATOTOBKH, 00ECIIEYNBAIOTCS CIIEYIOUIUE YCIOBUSL:

- BeJieTcsl ajanTanus o(UIMAIBbHOrO caiita B cetu MHTEpHET ¢ yyeTom
0COOBIX TMOTPEOHOCTEH WHBAJIUAOB [0 3pEHUI0, OOECIeYrBaeTCsl HalU4yue
KpyHnHOLIPUGTOBOM CripaBOYHON MHPOPMALIUU O PACIUCAHUM YUEOHBIX 3aHATUH;

- Mearoru4eckrii pabOTHUK, ero cobOeceaHUK (MpH HEOOXOIUMOCTH),
NPUCYTCTBYIOIIUE HA 3aHATUH, TMPEACTABISAIOTCS OOydYaloIIUMCS, TpPH 3TOM
KaXKJIbI pa3 Ha3bIBAETCS TOT, K KOMY TMEJaroruueckuil paboTHUK 0OpalaeTcs;

- IEUCTBUS, JKECThI, IEPEMEILEHUS NIEeAArorn4eckoro paboTHUKa KOPOTKO U
SICHO KOMMEHTHPYIOTCS;

- meyatHass WHGOPMAIUS TMPEJOCTABISICTCS KpynHbIM mipudTom (ot 18
IIYHKTOB), TOTAJIbHO 03BYYMBAETCS;

- o0ecrneunBaeTcsa HEOOXOAUMBIN YPOBEHb OCBEIICHHOCTH MTOMEIICHUIT;

- PEOCTABIISIETCSI BO3MOXHOCTh HMCIOJIb30BaTh KOMIIBIOTEPHI BO BpEMs
3aHSATUHN U MPABO 3aNUCU 00BSICHEHUI Ha TUKTODOH (IO KEJTAHUIO0 00yJaArOITUXCS).

dopMa IIpOBENECHUA TEKyWIEd MW NPOMEKYTOYHOM arrecTauuyd Ui
obyuaromuxcst ¢ OB3 v uHBaNUI0B OnpeesieTcs neaaroruniecCkuM paboTHUKOM B
COOTBETCTBUM C yueOHbIM I1aHoM. [Ipu HeoOxoaumocTu obyuaromemycs ¢ OB3,
UHBANUAY C YYETOM WX WHIUBUAYAIbHBIX MCUXO(PU3MUECKUX OCOOCHHOCTEN
JTAETCSl BOBMOYKHOCTH ITPOUTH MPOMEXKYTOUHYIO aTTECTAIMIO YCTHO, MUCbMEHHO Ha
OyMmare, NMHCbMEHHO Ha KOMIIbIOTEpEe, B (OpMe TECTUPOBAHHUS U T.M., JIUOO
IPEIOCTABIAETCS JOTOIHUTEIBHOE BpEMS JUIsl IOArOTOBKH OTBETA.

8. Meroanuyeckue  peKoMeHIaNUHM  JJd  [penojaBaTeled 10
OPraHM3alMu BOCIIUTATEIbHON PA00ThI ¢ 00yYaIOIIUMHUCH.

Metoauueckoe obecrieueHWe mpolecca BOCHHUTAHUSA — OOYyYaroUIuXxcs
BBICTYIIAET OJHUM U3 ONPEIEISIOMMX (aKTOPOB BEICOKOIO KauecTBa 0Opa30BaHUS.
[IpenogaBaTens By3a, JEMOHCTPHUPYsS BBICOKHI MpodeccruoHaln3M, 3pyAULIHUIO,
YETKYI0 TPAKIAHCKYIO MO3MLHUI0, CAaMOAMCIUIUIMHY, TBOPYECKHH TMOIXOI B
pelieHnrn TNpoQecCHOHANbHBIX 3aJad, B XoJe¢ 00pa3oBaTelIbHOrO Mpolecca
Croco0CcTBYyeT (OPMUPOBAHUIO TAPMOHUYHOMN TUYHOCTH.

[Ipn peanuzauuvu JIUCUUILIMHBI TPENOAABATENb MOXET HCIOJIb30BaTh
CJIEIyIOLME METO/Ibl BOCIUTATENbHOU PAaOOTHI:

- MeToAbl (POPMHUPOBAHUS CO3HAHUS JIMYHOCTH (Oecena, AUCIYT, BHYIICHHE,
UHCTPYKTQX, KOHTPOJIb, OOBSICHEHUE, MPUMEP, CAMOKOHTPOJIb, paccKa3, COBET,
yoexaeHue u ap.);

- METO/ibl OpraHM3alMK JEATEIBHOCTH U (OPMUPOBAHUS OINbITA MOBEACHUS
(3amaHue, OOILIECTBEHHOE MHEHHE, MeAarornyeckoe TpeOOBaHUE, MOPYYEHUE,
IpUyYEHUE, CO3/1aHNE BOCIIUTHIBAIOLINX CUTYallUl, TPEHUHT, YIIPAaXXHEHUE, U JIp.);



- METOJIbl MOTHBAIIMH JICITSIHPHOCTH M MOBEJACHUS (0100peHue, OOUIPEHNE
COLIMAJIbHOM AaKTUBHOCTH, MOPHUIIAHWE, CO3JJaHUE CHUTyallMd YCIleXa, CO3JaHue
CUTYyaIMH JJIs1 SMOIIMOHAILHO-HPABCTBEHHBIX MTEPEKUBAHUN, COPEBHOBAHUE U 1. )

[Ipu peanmn3anuyu JUCHUIUIMHBL MPENOJABATENIb JIODKEH YYWUTHIBATH
CJIEYIOIINE HAMPABJICHUS BOCIIUTATEIIBHON AEATEIIbHOCTHU:

I'pasicoancrkoe u nampuomuyeckoe 60cnumanue:

- hopMuUpOBaHUE y OOYYArOIIMXCS IEIOCTHOTO MUPOBO33PEHUSI, POCCUICKON
UJICHTUYHOCTH, YBAXXEHHUSI K CBOEH ceMbe, O0IECTBY, TOCYIAPCTBY, IPUHSATHIM B CEMbE
U OOIECTBE JYyXOBHO-HPAaBCTBEHHBIM U  COIMOKYJIBTYPHBIM IIEHHOCTSIM, K
HAIIMOHAILHOMY, KYJIBTYPHOMY M HCTOPHYECKOMY Hacleauto, (GopMUpOBaHHUE
CTPEMJIEHUS K €r0 COXPAHEHUIO U PA3BUTHIO;

- bopMupoBaHME y OOYYAlOIIMUXCSl AKTUBHOM TPa)KTaHCKOM  ITO3HUIIUH,
OCHOBAHHOM Ha TPAUIIMOHHBIX KYJbTYPHBIX, TyXOBHBIX U HPABCTBEHHBIX IIEHHOCTAX
POCCHUICKOT0 OOIIECTBA, /IS MOBBIMIEHUS CIIOCOOHOCTH OTBETCTBEHHO PEaTM30BHIBATH
CBOM KOHCTUTYIIMOHHBIE IpaBa U 00s3aHHOCTH;

-pa3BHTHE TPABOBOM M  IOJUTHYECKOW KYJIBTYphl  OOyYarOIIUXCs,
pacliipeHrne KOHCTPYKTUBHOIO y4acTHsl B NMPUHSITUU PELICHUM, 3aTParuBarOlInX
UX IpaBa U UHTEPECHI, B TOM YHCJI€ B pa3MyHbIX (popMax camoopraHu3allvu,
caMOyIpaBJeHuUsl, OOIIECTBEHHO-3HAYUMOM JeATEeNbHOCTH;

- hbopMuUpOBaHWE MOTHMBOB, HPABCTBEHHBIX M CMBICIOBBIX YCTaHOBOK
JUYHOCTH,  TO3BOJIAIONIUX  MPOTHUBOCTOSTH  AKCTPEMUZMY,  KceHodoOuw,
JWCKPUMHWHAILIMM [0 COIMAJIbHBIM, PEIUTHO3HBIM, PACOBBIM, HAIMOHAJIBHBIM
MpU3HAKaM, MEXKITHUUECKON U MEKKOH(PECCHOHATIbHOW HETEePIUMOCTH, APYTUM
HETaTUBHBIM COIIMAJILHBIM SIBJICHHUSIM.

JlyxoeHo-HpascmeeHHoe 6ocnumanue:

- BOCIIMTAHUE YYBCTBA JOCTOMHCTBA, YECTU M YECTHOCTH, COBECTIMBOCTH,
YBAXCHUA K POJIUTENSAM, YUUTEIISIM, JIFOJSAM CTAPIIErO MTOKOJICHHUS;

- hbopMUpOBaHNE TPHUHIIUIIOB KOJUICKTUBH3MAa M COJHJAAPHOCTH, JyXa
MUJIOCEPAHS M COCTpajaHUs, IMPUBBIYKH 3a00THTHCS O JIOJAX, HAXOJSAIIUXCS B
TPYAHOM KU3HCHHON CUTYaILUU;

- hopMUpOBaHKE COJIMIAPHOCTA U YYBCTBA COLIMAIIBHOM OTBETCTBEHHOCTHU
[0 OTHOUICHHWIO K JIOASM C OrPAaHUYEHHBIMH BO3MOXHOCTSIMHA 3J0POBBS,
MPEOJIOJICHUE TICUXOJIOTHYECKUX OapbepoB IO OTHOIIEHHUIO K JIIOASIM €
OTPAHUYEHHBIMU BO3MOXKHOCTSIMU;

- bopMUPOBaHKE SMOILMOHAIIBLHO HACBIIIEHHOTO W JIyXOBHO BO3BBIIIIEHHOIO
OTHOIIICHUSI K MUPY, CHOCOOHOCTH M YMEHHS TIepe1aBaTh IPYTHUM CBOM SCTETUUECKUMA
OITBIT.

Kynemypuo-npoceemumensvckoe eocnumarue:

- hhopMUpOBaHNE ICTETUUECKON KapTUHBI MUPA;

- hbopMUpOBaHNE YBAKCHUS K KYJbTYPHBIM IICHHOCTSM POJHOTO TOpOja,
Kpasi, CTpaHbI;

- TIOBBIIIICHUE TTO3HABATEILHON aKTUBHOCTH 00YUYarOIITUXCS.

Hayuno-obpazosamenvroe socnumanue:

- hopMmupoBaHue y 00y4aromMUXCcsi HAYYHOTO MUPOBO33PEHHUS;

- hbopMupOBaHKE YMEHHUS TOJTy4aTh 3HAHUS,



- popMHUpOBaHUE HABHIKOB aHAJIM3a M CHHTE3a MHPOpPMAIIUH, B TOM YHUCIIC B
npodecCHOHAILHON 00J1acTH.
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OueHouyHble Marepuaidbl MO  JUCHUIUIMHE, NPEeAHA3HAYECHHBI IS
OIICHUBAHUS PE3yJIbTATOB OOYYEHHS HA COOTBETCTBHUE WHIMKATOPAM JOCTHUKEHUS
KOMIICTCHIMU.

OrneHnBanme pe3yJbTaTOB OOYYEHUS IO JUCITUIUIMHE OCYIIECTBISETCS B
pamkax tekymiero koutposs (TK) u npoMexxyTodHOU arTecTanuu, MpOBOAUMBIX
no 6anneHO-peiiTunroBoit cucreme (bPC).

OueHouHbple  MaTepuaabl 1O  JUACHUIUIAHE, MPEIHA3HAYEHHBI IS
OIICHUBAHUS PE3YyJIbTaTOB OOy4YEHHUS Ha COOTBETCTBUE MHIWKATOPAM JOCTHXKCHUS
KOMIIETEHIIHUH.

OueHnBaHUE PE3yJIHLTATOB OOYUEHHS 10 IUCLHMIUIMHE OCYIIECTBISETCS B
pamkax Tekymiero kKoHTpois (TK) u mpomexxyTouHol arrectanuu, MpOBOJIUMBIX
no 6amnpHO-peiiTuaroBoit cucreme (bPC).

1. TexHoJiornyeckasi Kapra

CemecTtp
PeittuHrOBBIE IOKA3aTETHN
N o)
= | 5| Sle | 8le .
2E & |Eg| E|ESY £ |EQ £ w
=8| E|EE| 3 |EF| ¢ |EFE g 5
HaumenoBanue pasnena 3 2| 8 w| 2|8« B S« 2 £ =
ZZ| s |EL|S|E BE|s54 2| %5
oc| B | E3| E|E&3 E|Z 2 5 o
o< F|EE| g|5&8 E|EE M| g8
S S| 23| 2|23 2|23 5 &
% o \© % o \© D) o \© (=9
2= == iS¢ =
Pa3nea 1. «Ctpoenue TK1 15-
P 15 | 0-15 15-30
BeI[eCTBA 30
Tect 4
3amuTa 1a60paTopHOil pabOTHI.
OtyeT no nabopaTopHOil paboTe 5
(OJIP)
OTueT 1Mo caMOCTOATEILHOU
pabore. PazHOypOBHEBBIE 3a1auun 3
u 3ananus (P33)
CobecenoBanue (COc) 3
Paznen 2. «3akoHOMepHOCTH TK2 15
NMPOTEKAHUS XUMUYECKHX 15 | 0-15 30 15-30
MPOIECCOB)»
3amura 1abopaTopHOIl pabOoTHI.
Ot4er no 1abopaTtopHoit pabore 8
(OJIP)
OTueT N0 caMOCTOSITEIbHON
pabore. PazHOypoBHEBBIE 3a1aun 5
u 3ananus (P33)
CobecenoBanme (COc) 6
Pazpean 3. TK3 25-
25 |0-15 25-40
«DJIeKTPOXMMHYECKHUE 40




npouecchbn

Tect

3amuTa 1a60paTopHOit pabOTHI.
OT4er no 1abopatopHOit pabore
(OJIP)

OT4eT 1o caMOCTOATENBHOI
pabote PasHOypOBHEBBIE 3aa4u
u 3ananus (P33)

CobecenoBanue (COc)

IIpome:kyTouHas aTTeCTAMA oM 0-45
(3auer, 3x3amen, KII, KP)
3aganue MpoMeKyTOUHOU 0-15
aTTecTalluu
B mucemenHOM Qopme 1o

MUCBMEHHOHN opMme T 0-30

onieTam




2. OueHovHbIe
arrecTanuu
[1Tkaa oIeHKH pe3yJIbTaTOB O0YUCHUS 10 TUCHIHUILIHHE:

MaTrepuajgbl TEKYIIECI0 KOHTPOJIA M IIPOMEKYT OYHOM

YpoBeHb chOpMHUPOBAHHOCTH
HMHIUKATOpa KOMIICTCHIIMH

o o Hwuxe o
Boicokuit | Cpennuii Husknii
3armanu- CpeaHero
Kozn Kon POBaHHBIC |57 85 110 100| o 70 10 84 | 0T 55 10 69 | 0T 0 1O 54
KOMIIe- | WHIMKATopa PE3yNIbTATHI
TEHLUH | KOMIIETEHIIMH | 0O0y4eHHs 10 Illkana oneHNBaHUs
VCLUITINH HEYJIOB-
AUCI 1 © YAOBJICT- YA
OTJIMYHO Xopouio JICTBOPU-
BOPHUTCIIBHO
TCIJIIBHO
3a4TEHO HE 334TEHO
3HATD:
3] - o0asoBele | YpoBeHb | YpoBeHb | MuHuman | YpoBeHb
HOHSTUS B | 3HAaHUM B | 3HAHUA B | BHO 3HAHUU
006JIacTH XuMHH: | 00BEMe, o0BeMme, JOTTYCTUM | HIXKE
OTIK-1 OCHOBHEIE COOTBETCT | COOTBETCT | BIi MHHUMAIT
Cnoco6
3aKOHBI XUMHH, | BYIOIIEM BYIOIIIEM YpOBEHB BHBIX
eH N
kmaccndukamy | TPOTPAMM | TIPOTPaMM | SHAHWA, TRe6OBaH
elaTh .
Ea . o W croiictsa | € €, HWMEET | UMEET W,
qn
it XHMHYECKHX IIOAT'OTOBK | MECTO MECTO HMEIOT
npodec H, 0€e3 | HECKOJILKO | MHOTO MECTO
DJIEMEHTOB,
CHOHAJ BOIICCTE u OLIMO0K HETpYOBIX | HETPYOBIX | TpyOBIC
BHOH tm . OIINOOK OIINOOK OIIMOKYU
COEIMHCHH,
IesITel
CTpOCHHE
BHOCTH,
. BEIIECTBA,
IpUMEH
p OIIK-1.3. pacTBOpHI u
st
€MOHCTpHU Ipyrue
METOIBI A PHP Py
yeT  3HaHHE | TUCTICPCHBIC
MOJIEIHN
OCHOBHBIX CHCTEMBI,
poBaHU
3aKOHOB OKHCJINUTEILHO-
i
> XUMUH H | BOCCTAHOBUTEID
MareMa
IIOHUMAaHUeE HBIC pPEaKIUU H
THYECK
oro XUMUYECKHUX | DJIEKTPOXUMHUUE
T
MPOIIECCOB. CKHE TMPOILIECCHI,
aHan3
MEXaHU3MBI
a
’ KOppOo3uu U
€CTECTB
METOIBI 3aIUTEI
€HHOHA
. METAJIIOB;
YHBI
y 32 - o0mue
51
3aKOHOMEPHOCT
o0men
U XUMHYECKUX
HXEHEep
MPOLIECCOB,
HbBIE
YHEPTETUUCCKHE
3HAHUA
3¢ deKThI
XAMHYECKHAX
peakuuii,
BJIMSIHUE

napaMEeTpoOB




CHUCTEMBI Ha
XUMHUYECKOE
paBHOBecHE U
CKOPOCTh
MpeBpaIIeHus;
33- posib XUMHH
B W3Y4YEHUU
MIPUPOJIBI,
pa3BUTUU
TEXHHKH,
SHEPTreTUYECKOU
oTpaciiu
YMETb:
VI - [Iponemon | IIponemon | IIponemon | Ilpu
HCIIOJIb30BATh CTPUPOBAH | CTPUPOBAH | CTPUPOBAH | PEIICHUU
OCHOBHBIE U bl BCE | Bl BCE | Bl CTaHJapT
JJIEeMEHTapHbIE | OCHOBHBIE | OCHOBHBIC | OCHOBHBIC | HBIX
METO/IbI YMEHHSI, YMEHUSI, YMEHUS, 3a7a4  HE
XUMHUYECKOTO pelIeHBI pelIeHbI pelIeHbI MpOAEMOH
UCCIIeIOBaHUS BCE BCE TUTIOBBIE | CTPUPOBA
BEILIECTB U OCHOBHBIC | OCHOBHBIC | 3a/Jaud C | HBI
COEIMHEHH, 3aJla4il ¢ | 3aJla4dl € | HeTPYOBbIM | OCHOBHBIE
Y2 -onpenensaTe | OTACIBHBI | HETPYOBbIM | H YMEHMUS,
BaJICHTHBIE MU u OIMOKaMHU | UMEIOT
BO3MOYXHOCTH HECYyIIeCT | OmUOKaMH | , MECTO
aTOMOB, BCHHBIMHU | , BBITIOJIHEH | TpyOBIE
OOBSICHATH HEJI0ueTa | BBIMOJHEH | bl BCE | OIUOKHU
3aKOHOMEPHOCT | MH, Bl BCE | 3aJlaHus,
U XUMUYECKUX BBITIOJIHEH | 33JlaHUSl B | HO HE B
MPOLIECCOB, bl BCE | IIOJIHOM MTOJIHOM
V3 - BBIIOJTHATH | 3aJ1aHUST B | 0OBEME, o0BeMe
TUIIOBbIE MIOJTHOM HO
pacueTsl 1o o0Bbeme HEKOTOPBI
OCHOBHBIM e c
TeMaM U HeJoueTa
paznenam MU
XUMHH
BJIAJIETh!
[TIponemon Nmeerca | [Ipu
crpuposan | LIPOEMOH | \iyppvans | peurernn
bl HaBbIKM | CTPUPOBAH | yyyjj CTaHJapT
BI - HaBplkaMu | mpHu bl 0a30BBIC | HaGop HBIX
HMCIIOJIb30BaHU | PCIICHUU HaBbIKA HABBIKOB 3a1a4  HE
uH(popMaluy 0 | HecTaHaap | Mpu JUTS POJIEMOH
XUMUYECKUX THBIX pelIeHuu | pelieHus | CTpUpoBa
npoiieccax B 3a7a4  0e3 | craHgapTH | CTAHJAPTH | HbI
npodeccroHanb | OomMMOOK U | pIx 3amay ¢ | bIX 3a/a4 ¢ | 0a30BbIE
HOM HEA0YCTOB HEKOTOPBI HCKOTOPHbI HaBBIKH,
JeSITeNIbHOCTH MI MU UMEIOT
Hegouera | HEAOUETa | MECTO
M MU rpyOsbie

OILINOKH




OlleHKa «OTJIHYHO» BBICTABJISCTCS 32 BBIIOJTHEHUE PACUEMHbIX MUNOBLIX
3a0anull 8 cemecmpe, MeCmoBvlX 3a0aHull, 21Y00Koe NOHUMAHUE XUMUYECKUX
CB80lCME 8eujecms npu cobeced008anuul, NOJIHblE U CoOepIHcamenbHble Omaeemvl Ha
80NPOCHL bunema (meopemuieckoe U npaKmuieckoe 3a0anue);

OreHKa «XOpPOII0» BBICTABIISCTCS 32 BBITIOJHEHUE PACUEMHBIX MUNOBbIX
3a0au 8 cemecmpe; MeECMOBLIX 3A0AHUL, NOHUMAHUE XUMUYECKUX CBOUCME
seujecme npu cobecedosanuu, 0opmieHUs omuemos no AaOOPAMOPHbLIM
pabomam, omeemvl HA BONPOCHL Ouiema (meopemuyeckoe uiu NPAKmuYecKoe
3a0aunue);

OreHKa «yI0BJIETBOPUTEIBLHO» BBICTABISICTCS 32 BBIMOJHEHUE THIIOBBIX
pacuemmusix 3a0ay 8 cemecmpe u mecmosvlx 3a0aHUlL,

OreHKa «HEYAOBJIETBOPUTEIbHO» BBICTABIISACTCS 3a CIa00€ M HEMOJHOE

BBIITOJIHCHHUC THUIIOBLIX pac4emnvblx 3a0ay 6 cemecmpe u mecnoeslx 3a0aHUl.

3. IlepeyeHb OLICHOYHBIX CPEACTB

Kpatkas xapakTepuCTMKa OLIEHOYHBIX CPEIACTB, HCHOJIB3YEMBIX IIpU
TEKYIIEM KOHTPOJIE YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTeCTallMi 00yJaroIierocs
10 JUCLIUIUINHE:

HanmenoBanue Onucanue
OLIEHOYHOTO Kparkast xapakTepucTHKa OLIEHOUYHOTO CPEJICTBA OLIEHOYHOTO
CpeacTBa CpeacTBa
KoncnexrupoBanu| Kpatkoe TekcToBoe npeacTaBieHue nepepadboTaHHoOM [lepeuens pa3nenon

€ yueOHOro nH(popManuu
MmarepHasa
[lepeuens 3a1anuii u
OT4er o Brinonnenune na6opaT£)pH0171 pa69T51, o0paboTka BOIIPOCOB ISt
. pE3yJbTaTOB WCIBITAHUH, W3MEPEHHH, 3KCIIEPUMEHTA. 3aIUTHI

nabopaTopHOU .
paore (OJIP) O(I)OpMJ'IeHI/Iev OT4eTa, 3aIuTa pe3ybTaToB 1a00paToOpHOt

1ab0paTopHO pabOTHI MO OTYETY paboThI, IEPEUCHD

TpeOOBaHUH K OTYETY

Paznnuarot 3amaun 1 3a1aHUS:

a) pEeNpOLyKTUBHOTO YPOBHS, MO3BOJISIONINE OIICHUBATh

U JMAarHOCTHUPOBATh 3HaHME (DPAaKTHYECKOro MaTepuala

(Oa3zoBbIC TOHATHUS, AITOPUTMBI, (HAKThl) W yMEHUE

IIPAaBUIBHO HCIOJIB30BATh CIIELUAIBHBIE TEPMHUHBI U

MOHATHUS, y3HaBaHME OOBEKTOB H3YYEHHUS B paMKax
PasHOYPOBHEBbIE OIIPEJIEJIEHHOTO Pa3/ieNna AUCUUILINHBL; KOMILICKT

0) PEKOHCTPYKTUBHOTO YpPOBHS, TMO3BOJIAIONINE OICHU-
3aJa4u ¥ 3a1aHuUs Pa3sHOYpPOBHEBBIX
(P33) BaTb M JIMATHOCTHPOBATL YMEHUS CHHTE3UPOBATD, S —

aHAJIN3UPOBATh, 00001maTh bakTuueckuit u

TEOpeTUYeCKUid  marepuan ¢ (HOpMYJIMPOBAHUEM

KOHKPETHBIX BBIBOJIOB, YCTAHOBJIEHHEM IPUYMHHO-

CJIEICTBEHHBIX CBS3EH;

B) TBOPYECKOTO YpPOBHS, MO3BOJIAIONINE OICHUBATH U

JIMarHOCTHPOBATh YMEHHS, WHTETPUPOBATh 3HAHUS

pa3IMYHBIX 00JIACTEeH, apryMEHTUPOBATh COOCTBEHHYIO




TOYKY 3pE€HUS

CpeI[CTBO KOHTPOJIA, OPraHu30BaHHOC KaK CIICLMaibHasA

Oecena mpernoaaBarens ¢ 00yJarouMMCs Ha TEMBI, CBsl- Bompocsr o

CobecenoBanue N N
(C60) 3aHHBIE C M3y4aeMOM TUCIHUIUITMHOM, U pACCUNTAHHOE HA paszaenam
BBISICHEHHE 00beMa 3HAHUN 00Yy4aromierocs mo omnpese- JHACUUATUTUHBI
JICHHOMY pa3ieily, TEME, IPOOJIEME U T.I1.
Cucrema CTaHIapTU3UPOBAHHBIX 3a/1aHHH,
KoMIUIeKT TECTOBBIX
Tecr (TecT) MO3BOJISIIOIIAS ABTOMATH3UPOBAThH poLEaypPY

HM3MEPCHHMS YPOBHS 3HAHUI M YMEHHIA 00YyJaroIerocs

3aJaHui

4. TlepeueHb KOHTPOJBHBIX 3aJaHUIl WM HHbIe MaTepHUaJbl,
Heo0XoaAMMBbIe /15l OLleHKH 3HAHUI, YMEHNH U HABBIKOB, XapaKTePHU3yOIIUX
Tanbl POPMUPOBAHUSA KOMIIETEHUMH B Mpolecce OCBOCHUS TUCUUIIIMHBI

llpumep 3a0anus

Jis Trekymero kourpoJs TK-1:
IIpoBepsiemas KomieTeHU S

OIIK-1 Cnocob6eH pemath 3a1auu MpoPeCcCUOHATBHON AEATEIbHOCTH, IPUMEHSISI METOTbI

MOJCIIMPOBAHUA, MATCMATHYCCKOI'O aHalin3a, CCTCCTBCHHOHAYYHLIC U OGLLICI/IH)KeHepHBIC

3HaHMU.

OIIK-1.3 — JlemOHCTpUpYyeT 3HaHUE OCHOBHBIX 3aKOHOB XHUMHUU U TMOHHMaHHUE

XUMHYCCKHUX ITPOLECCOB.

Tect
Bonpoc Bapuanumuvr omeema
1. Oxcuo xpemHusi myeoniasox, MONEKYNSAPHAS
Hepacmeopum. Ezo amomuas
KpUCmMaiiuuyeckas peuemra. UOHHAS
MeMAIIUYecKasl
2. Opbumanu, nepeuucienmuvie 8 2s, 2p, 4f, 3d
nopsioxe VeenudeHus ux 2s, 2p, 3d, 3p
oHepeuu: 2p, 3p, 3d, 4s
3s,3p,4s,3d
3. Maxcumanvhoe Yucio 1
INEKMPOHO8 Ha 3S- opoumanu: 2
6
8
4. Bewecmea ¢  uowumnou Jemyqu

KpUCMAIIu4ecko peuemrou

1Inoxo pacmsopumvi 6 800e

Hmerom nuszkue memnepamypbsvl niaejieHusl

Hmerom 8bicoKyI0 21eKmMpOnpo8oOHOCHb B0OHBIX PACIEOPOS

5. Kpamnocmes  ceazu g 2
monexyae CO 1
3
4
6. Yacmuya, umerowas 6onvue Amom Hampus
NPOMOHO8, Yem INeKMPOHO8 Hon kanua
Xnopuo-uon

Cynvhuo-uon

7. Vkaorcume coomsememesue | a) L{unx (Ne 30) Omeem 1. d-snemenm,
medxncdy nazsanuem u munom | 6) Camapuii (Ne 62) Omeem 2. f~anemenm,
XUMUUECKUX IEMEHMOB 8) Paouii (Ne 88) Omeem 3. s-onemenm,




| 2) Kcenon (Ne 54) Omeem 4. p —onemenm.

8. B amome monuboena (Ne 42) cooepocumess  npomoHa

9. Dnexmponmyio O*
KOHGueypayuio BHeUHe20 Ar
SHEepeemu1ecKo2o VPOBHSL Mg’*
35%3p°® umeem uacmuya S2-

OKeusanenm u MOIAPHAS MACCA IKBUBATIEHMA CEPHOU KUCIOMbL 8 PEAKYUSX C pACMBOPOM Welodl,
ecnu obpazyemca NaHSO, pasHul u COOMBEMCMBEHHO.

11. DxBUBaJNIEHT U MOJISIPHASI Macca YKBUBAJICHTA CEPHOM KUCIOTHI B PEaKLUsIX C PAaCTBOPOM
mienoyu, ecim oopasyercs Na,SO4 paBHBI u COOTBETCTBEHHO.

12. Ha neiitpanuzanuto kuciaoTel maccor 2,18 r uzpacxogoBano KOH maccoii 2,49 r. MossipHast
Macca SKBUBAJICHT KUCJIOTHI paBHA

13. IIpu cropanuu 5,00 r TpexBajIeHTHOrO MeTauIa 00pazoBaioch 9,45 r ero okcuaa. MossipHas

Macca 9KBUBAJIEHTa 3TOr0 MeTaja r/Monb. XUMHUYECKUN 3HAK MeTauia .
14. Kakas ¢opma 3anucu n=3
ompaoicaem dHepeemuiecKoe =1
cocmosiHue 1eKmpona? m=0
ms=1/2

15. Hanuwume xumuueckuil 3HAK 3J1eMeHma, KOMOPOMY COOMBEMCMEYIOM NeKMpPOHHAS
cmpykmypa: .... 4s°3d°

16. Hanuwume xumuueckuil 3HAK 3J1eMeHmMa, KOMOPOMY COOMBEMCMEYION NeKMpPOHHAS
cmpykmypa: .... 6s°5d'4f

17. Hanuwume Xxumuueckuil 3HAK 371eMeHmMA, KOMOPOMY COOMBEMCMEYION NeKMpPOHHAS
cmpykmypa. .... 5s°4d'°5p’

[8. Cpeou nepeuucieHuvix HEeoH
XUMUYecKul  d1eMeHm ¢ ANIOMUHULL
MAKCUMANbHOIM — pAOUYCOM Kaaui
amoma: Kanvuui
19. Xumuueckue snemenmuol yenepoo, KpemHul, Kaautl
nepeuucienvl 6  NopsiokKe 6000p00, OOP, AIOMUHUL
yovi8aHus amomHOo20 Hampuil, x10p, pmop
paouyca 8 psoy: cepa, KpemHul, MasHull

20. Hamummre XMMHYECKHE 3HAK DJIEMEHTA, aTOM KOTOPOTO0 HMEET JICKTPOHHYIO KOH(PHUTYpaIrio
152 25% 2p% 352 3p° 3d'° 45% 4p° 4P 55>

21. Amom Kkakozo snemenma esponutl
uecmozo nepuooa umeem 8 2a001UHUL
OCHOBHOM COCMOSIHUU camapuil
MAKCUMAbHOE 4ucio bapuii

HEeCNnapeHHbvblX 31eKMpPOHO8.

22. Cxo0HY10 KOH@U2Ypayuro GHEWHe20 IHepPIemuiecKko20 YPOGHSA UMEIOm amomvl MAHUs U

23. B psaoy snemenmos Li — | yovieaem amomuwlii paouyc

Na — K — Rb: ocaabesaom Memaiiudeckue ceolucmad

YymeHnvbuiaemcs 4ucjlio npomoHoe 6 AmoMHOM ﬂdpe

yeeauvuueaemcs 4uciio 3J1eKnMpoHHbIX Clloes

24

25. Yucno eanenmmwix QNIEKMPOHOB 6 OCHOBHOM COCMOAHUU amoma dJjlemMenmd, 06pa3y10me20




gvicuull okcuo cocmasa 9,03 pasno

26.  Illopsiokoswiii  HOMep YUCTIY D]IeKMPOHO8 8 Amome
XUMUYECKO20 SaeMeHma 8 3HAUEHUIO 8blCUlel] BANEHMHOCINU DJIEMEHMA N0 KUCIOPOOY
nepuoou4ecKou cucmeme YUCLy 91eKmMpoH08, HeOOCMAarWuUx 00 3a8epuleHUs HeuHe20
.U Menoeneesa 9JIeKMPOHHO20 C05
coomeemcmayem YUCTLY INeKMPOHHBIX C1I0€8 8 AMOoMe
27.  Haubonvwee  uucno ¢dmop
BAICHMHBIX 91eKMPOHO8 8000p00
umeem s1emMeHm Hamputi
cepa
28. I'nagnoe keanmosoe 4ucio onpeoeisem 91eKMPOoHa

29. Aemop s10epHoti Mooenu cCmpoeHus amoma

30. Ilepsyro moodenb cmpoeHus amoma npeosoHCul

31. 3Buauenus evicuiei u +2u-6
HU3Uel cmenenu OKUCTEHUS +6u-2
cepul cOOmeemcmeeHHo +6u-3
pasHbl. +5u-2
32. Ilepsyto uoero, umo sewecmea cOCmMosn u3 amomos, bl08UH)
33. OpbumanvHoe 21+1
KEAHMOBOE HUCAO MOdHCem 3
NPUHUMAMb 3HAYEHUEe. 2
n

34. Dopmyna eewecmea & HBr
KOmMopom peanuzyemcs Br;
MOJILKO UOHHBIU MUN CEA3U K550,

KBr
35. DIEKTPOHHYIO Fe**
KOH(HUTyparuo  HHEPTHOTO CI
rasa MMeeT HOH. .. Cu**

FeZ+
36. Cxonnyto | kanbyus
KOHQUTYpAIMI0  BHEIIHETO xpoma
SHEPTEeTUYECKOTO YPOBHSI KPeMHUs.
HUMCKOT aTOMbI MAardvsi 1 ... ANFOMUHUS

o 2 2 3
37. Ilopsaokoewiii Homep dieMeHma, 9J1eKmpoHHOe cmpoeHue amoma komopozo 18°28°2p°,

paseH...
38.  Haumenvuwiee  uuciuo KUCII0p0O
BAJIEHMHBIX 2JIeKMPOHO8 KpeMHUU
umeem 3jeMenm 8000p00
Kanbyutl
39. HaumeHnvuiyro sHepeuio MazHusl
UOHU3AYUU UMeen AMOM... AIOMUHUSL
KDEeMHUsL
Hampus
40. HaumeHnvuee cpoocmeo K ¢dmop
9NEeKMPOHY umeen amom. KUCI0POO
cepa
asom

41 Jlna snekmponos, HaXo00AWuUXcs Ha p-opoOUmAasx, 3HaveHue opoumalbHoO20 K8AHMOBO20 YUCIA
PAsHo ...




42. Dopmyna eewecmsa, H,S

MOJIEKYIbl KOMOPO2O UMerom NO,

JIUHEliHoe CMmpoeHue, umeem CO,

8UO0 ... SO,.

43. Homep nepuoda 8 9NEKMPOHO8 8 amoMe
nepuoouyecKoll cucmeme 9IEKMPOHOE 80 BHEUUHEM CIOE AMOMO8

XUMUYECKUX ITeMEHMOE ﬂ HQOOCWLCHOM/;MX JJIEKMPOHOB 0o 3dsepulerusl 31eKmpoOHHO20 Cl05

. Menoeneesa pasen uuciy | sanonnsemuvlx 31eKmMpOHHLIX CII0€E 8 AmoMe

44.  OcHOBHbBIE  CBOMCTBa LiOH — KOH — RbOH
COECIMHEHUI YCHUIIMBAIOTCS B LiOH — KOH — Ca(OH),
pany Ca(OH), — KOH — Mg(OH),
LiOH — Ca(OH), - KOH
45. Haumenvwiyo snepeuto Ma2HUus
UOHU3AYUY UMeem aOM. AIOMUHUS
KpeMHUsl
Hampus

46. Ilopaokoewiii Homep dnemenma, 1eKmpoHHoe cmpoenue amoma komopozo 1s® 2s° 2p’,
pasex

47. Amom Kako2o snemeHma NAmMo2o nepuoda umeem 6 OCHOBHOM COCMOAHUU MAKCUMAIbHOE
HYUCIIO HECNAapeHrHblX 3JIeKMPOHOB (Hanumume XUMUYECKUL 3HAK aﬂeMeHma)

48. Yucno HecnapeHnuviX 31€KMPOHO8 8 OCHOBHOM COCHOSAHUU AMOMA JleMeHmd, 00pasyulezo
sovlcuuil okcud cocmasa 2,05, pasHo

49. U3 oanHo20 nepeuns B, Al, Ga, In, TI
XUMUYECKUX 21EeMEHMO8 C Si Ti, Ge, Zr

evlOepume 9/IeKMpPOHHbLE Ba, Li, Cs, Mg, Ca

AHANO2U: Na, Mg, Li, Al, Sc

50. Bo emopom nepuode so3pacmaem 31eKmpoompuyameibHOCMs

Ilepuoouueckoii  cucmemol

YMeHbuaemcs 3apsao 10pa
anemenmos JI.U. Menoeneesa

C yeenudenuem 3apsaoa a0pa 603pacmaem amomHbil paouyc

Y XUMUHECKUX INEMENHMOE. s03pacmaem cmenenb OKUCIEHUS

Bomnpocsl k komiuiekcHomy 3aganuio TK-1 (Coc)

1. YUto uzyuaet xumus?

2. YTo Takoe XMMUYECKUN SKBUBAJICHT?

3. B yem cymHoCTh 3aKOHAa 3KBUBAJIEHTOB?

4. Ha3zoBuTe HMEHA YUYEHBIX, OMNUIIUTE HKCHEPUMEHTHI, C MOMOIIbIO
KOTOPBIX YCTAHOBJICHO CJI0KHOE CTPOEHUE aromMa?

5. Kakue npuHIUIBI JIEKAT B OCHOBE KBAHTOBOUW TEOPUU CTPOEHHUS aToMa?

6. Uro Takoe »HepreTnyeckud ypoBeHb?  Kakoe KBaHTOBOE YHCIIO
ONPEAEISAET SHEPTUIO IIEKTPOHA?

7. Uto Takoe OpOMTaIbHBII MOMEHT KOJMYECTBO IBMXKCHHS AJIEKTpOHA?
Kakoe kBaHTOBO€ 4MCIIO ONpeACISIET OPUEHTAIMIO AJICKTPOHHBIX OpOUTalei B
MPOCTPAHCTBE?

8. Kakoe kBaHTOBOE UMCIIO OMNpeEAeNsieT COOCTBEHHbBIH MOMEHT KOJMYECTBa
JIBUYKEHUSI DJICKTPOHA?

9. Kakoli 3HepreTuuecKkuii NOAYpPOBEHb 3alOJIHIETCS JIEKTPOHAMU PAHbBIIIE:
5s wnu 4d; 6s unu Sp u mouemy?




10. Kako#i ¢usnueckuii CMBICT HUMEET MOPSIKOBBIH HOMEp dSJEMEHTa H
o4YeMy XUMHUYECKHUE CBOIMCTBA 3JIEMEHTA OINpPEEseTCs 3aps oM ero aroma?

11. [To xakoMy MpHU3HAKY SJIEMEHTHI B MEPUOJUYECKON CUCTEME IJIEMEHTOB
(IIC3) monpasnpenstores Ha s, p, d,f- ameMeHTHI?

12. Kakue 351eMEeHThI Ha3bIBAIOT JIEKTPOHHBIMU aHAJIOTaMU?

13. Kak 3anoyiHAIOTCS 3JE€KTPOHHBIE YPOBHH, MOJYPOBHH M OpOUTANH IO
Mepe yCIOKHEHUS aToma?

14. Kakne cBOMCTBA aTOMOB SIBJISIFOTCS IEPUOJUIECKUMU ?

15. 3apsiabl siaep 37€MEHTOB B IEPUOJINYECKON YBETUUUBAIOTCS, @ CBOMCTBA
nepuoandecku. Kak 3to o0bsiIcHUTB?

16. ¥V kakoro u3 3J€MEHTOB YETBEPTOro MEpHoja — MapraHia win Opoma
CUJIbHEE BBIPAYKEHBI METAJIMYECKHUE CBOMCTBA?

17. Y3 kaKoro 4uciia aToMoB cocTosaT Ir u 1 cm> Maraus?

18. KTo 1 Korj1a OTKpbU1 NEPUOIUYECKUIN 3aKOH ?

19. IIpuBeauTe IpUMEPHI CXOAHBIX 10 XUMUYECKUM CBOMCTBAM 3JIEMEHTOB.

20. Kak u3MEHSIIOTCS CBOWCTBA AJIEMEHTOB IPU MEPEXOAE OT JIUTHUS K
¢ropy?

21. Kakoii >eMeHT BbIIeNIAEeTCS B OTACIbHBIN 1-Hinepuos?

22. Kak ¢opmynupoBan .M. MenaeneeB OTKPBITHIA UM NEPUOIUUCCKUN
3aKOH?

23. KakoBa coBpeMeHHas (QOpMyJIHpPOBKA MEPUOJUYECKOTO 3aKOHA?
OObsicHUTE, TIOYEMY B NEPUOJUYECKOM CHUCTEME D3JIEMEHTOB AaproH, KOOAaJbT,
TEJUTyp ¥ TOPUU MOMEIIEHbI COOTBETCTBEHHO TEpe] KajaueM, HUKEJIeM, HOJ0M U
POTAKTUHUEM, XOTS U UMEIOT OOJIbIIYI0 aTOMHYIO Maccy?

24. Yro siBnsieTcs rpauueckuM BbIpa)KEHUEM MEPUOIMYECKOro 3aKoHa?

25. Yto Takoe nepuo NepuoguyecKo CHCTEMbI XUMUYECKHUX 3JIEMEHTOB?

26. CKOIBKO MEPUOJIOB, PSAAOB U TPYIII B IEPUOIAYECKON cucTteMe?

27. Kakue nepuonasl IICD Ha3zbiBatOTCA MaabiMu?

28. Kakue nepuonpl IICD sBnstorcs 60abmMu?

29. Kak Ha3bIBalOTCSA 3JEMEHTHI, KOTOpPbIE€ B MEPHUOJUYECKON CHCTEME
CIEAYIOT Tociie JlantaHa? I'Jie OHM pacnosiararoTcs B NEpUOIMYECKON cucteme?

30. Kakoli mepnop SBIsIE€TCS HE3ABEPIIEHHBIM ?

31. YUro Takoe aktuHOMABI? I'Ie OHM pacnoyiararoTCs B MEPUOAUYECKOU
Tabnuie?

32. Kak u3MEHSI0TCSl CBOMCTBA 2JIEMEHTOB B IEPUOIaX CJI€Ba HAIPaBO?

33. YUto Takoe rpyImna nepuogudecKoil CUCTEMBbI?

34. N3 kakux NOATPYNI COCTOUT Ka)kaasi rpynna nepuoguyeckKor CUCTEMBI?
[To xakoMy TIpU3HAKY 3JEMEHTHI 00bEIUHSIOTCS B TPYIIILI U MOATPYIIIHI?

35. Kak U3MEeHSI0TCS CBOMCTBA 3JIEMEHTOB B A-noArpynmnax?

36. Kak Wu3MEHSIOTCS KUCIOTHO-OCHOBHBIE CBOWICTBA OKCHUIOB U
TUAPOKCUIIOB, KOTOpbIe 0Opa3oBaHbl dJJEMEHTAMHU KaKOW-THOO  TJIABHOU
NOATPYIIIBI?

37. Yro Takoe 3Heprus MoOHU3aUMHU? B KakuX €IMHULAX OHa BbIpaykaercs?
Kak u3meHsieTcsi BOCCTaHOBUTENbHASI aKTUBHOCTh S- U p-3JIEMEHTOB B TpYyIIax
MEPUOIUYECKON CUCTEMBI C YBEIUYEHHUEM MTOPsAAKOBOro Homepa? [louemy?



38. Meraminueckue CBOICTBA S-3JIEMEHTOB | TpyNIbl OT JUTUA K IE3MIO
BO3pACTAIOT, a JIEKTPOINPOBOJHOCTh METAIIOB B ATOM k€ psAay ymeHblaercs. C
YEeM 3TO MOKHO CBSI3aTh?

39. UYro  Takoe  ajekTpooTpurateabHocTh?  Kak = u3MeHseTcs
ANEKTPOOTPHULIATEIBHOCTh p-3JIEMEHTOB B MEPUOJE, B TPYIIE MEPUOIAUYECKOU
CHUCTEMBI C YBEIIMYEHUEM NOPAIKOBOTO HoMepa? [louemy?

40. Yro Takoe CpOACTBO K ANEKTPOHY? B KaKuX €MHUIIAX OHO BbIpAXKaeTcs?
Kak u3mensiercs okuciauTeabHass akTUBHOCTh HEMETAJVIOB B MEPUOJIE U B TPYIIIE
NEPUOJUYECKON CHUCTEMBl C YBEIMYEHUEM MOpsAKoBOoro Homepa? OTBer
MOTUBUPYWUTE CTPOCHUEM aTOMa COOTBETCTBYIOIIETO 3JIEMEHTA.

41. Kakoit snemMeHT siBisieTcsi 00jiee aKTUBHBIM METAJUIOM: aFOMUHUI WM
HaTpUii?

42. Kakoit snemMeHT saBisieTcsi 0oJjiee aKTUBHBIM HEMETAJUIOM: YIJIepOJ WIH
KUCI0pO?

43. Kakoli M3 3J€MEHTOB YETBEPTOr0 MEPHOJIa — BaHAAUN WM MBIIIbSIK
obOnagaeT Oojee BBHIPAKEHHBIMU METAINTMYECKUMU cBoicTBamu? Kakoit u3 3THx
AJIEMEHTOB 00pa3yeT ra3000pa3HOECOeAMHEHNE C BOJIOPOIOM?

44. Y Kakoro u3 p-3JIeMEHTOB IIATOM TIPYIIIBI NEPUOAUYECKON CUCTEMBI —
dbocdopa win cyppMbl — CUIIbHEE BbhIpaXKEHbI HeMeTauinyeckue cpoiictBa? Kakoe
U3  BOJOPOJHBIX  COEJUHEHMM  JAHHBIX  DBJEMEHTOB  0oJiee  CUJIbHBIN
BOCCTAaHOBUTEND?

45. Kakasg W3 [BYX NEPEUMCICHHBIX KHCIOT SBJSETCS 0oJiee CUIbHOM:
yrojibHasi i 0opHas?

46. Kakolt u3 NIBYX THAPOKCHUIOB TPOSBISIET Oojee CUIbHbIE OCHOBHBIC
CBOKMCTBA: TUAPOKCHU AITFOMUHUS WU THAPOKCHUI MarHus?

47. Kakoit oxcun — TiO, mnmuCrO3 — obnamaer Oosiee BbIpaKE€HHBIMU
KHCJIIOTHBIMU cBoicTBamu? [Touemy?

48. Uto Takoe METAIUIMYHOCTh 3J1eMEHTOB? UTO SIBISETCS KOJIMYECTBEHHOU
XapaKTepUCTUKON METAJTTMYHOCTH ?

49. Yro Takoe HEMETAUIMYHOCTh  BJIEeMEHTOB? UTO  sgBIsAeTCA
KOJIMYECTBEHHOM XapaKTEPUCTUKOW HEMETATUIMYHOCTH?

50. Yro Takoe xumuueckas cBsa3b? Ha kakue TUIBI MOJPa3AEsiOT
XUMHYECKYIO CBS3b?

51. KakoB MexaHu3M 00pa3oBaHusl KOBAJICHTHON XUMUYECKON CBS3H?

52. Kakasi KOBaJICHTHAasT XHWMHYECKas CBS3b SIBISIETCA TIOJIIHOM W HE
MOJISIPHOM ?

53. B uyeM oTiauuue OOBIYHOM KOBAJIGHTHOM CBSI3M MO JOHOPHO-
AKIENTOPHOMY MEXaHU3MY?

54. B yeM CyIIHOCTh METO/Ia BAJICHTHBIX CBSI3€H?

55. KakoB mexaHusm oOpaszoBaHHs BomopomHO¥ cBsizu? Kak Biuser
BO3HUKHOBEHHUE BOJIOPOJHOM CBSI3U HA (PU3NYECKUE CBOMCTBA COCTUHEHUM.

56. OnummuTe MeXaHu3M O0Opa30BaHUsI METAIMYecKo cBsi3u. HazoBute
CBOMCTBA METAJIIOB, OOYCIOBJICHHBIE HATMYMEM B HUX METAINTMYECKOU CBSI3H.

57. Onumure MeXaHu3M oOpa30BaHUs U CBOMCTBA HOHHOM CBS3H.



58. Onmmmre XMUMHUYECKYIO CBS3b B MoyeKyde Ny ¢ IMO3MIMH MeToaa
BAJICHTHBIX CBSI3EH.

59. Onumute XUMHUYECKYH0 CBA3b B Moliekyie HoO ¢ mo3umuii merona
BAJIEHTHBIX CBSA3EMH.

60. Onuiunte XUMHUYECKYIO CBSI3b B Mojsiekyie Op ¢ mo3uiuil Meroja
MOJIEKYJISIPHBIX OpOUTasIei.

61. Ilouemy ™osekysia Kuciopoga napamarHutHa? OTBET MOSICHUTE C
MO3UIIMNA METO/1a MOJIEKYJISIpPHBIXOpOHUTAen?

62. IloueMy Mmonekysa azora auamMarHuTHa? OTBET MOSICHUTE C TMO3ULIMI
METO/1a MOJICKYJISIPHBIX OpOuTase.

63. Uto Takoe MeTaJUlbl, HEMETAIbl M 3JEMEHTBhl C MNPOMEKYTOUYHBIMU
cBoicTBamMu?

64. Kakne 251eMeHTBI OTHOCATCA K TPYIIIE METAILUIOB?

65. Kakne 251eMeHTBI OTHOCATCS K TPYIIIE HEMETAIIOB?

66. Kakue 531€MEHTBI MOTYT MMETh IPOMEXYTOUHBIE CBOMCTBA MEXKIY
MeTaJlJlaMy U HeMeTaJlIaMu?

67. Kax mnpoucxogut kiaccuukanus XUMHUYECKHX DJIEMEHTOB I10
AJEKTPOHHOM CTPYKTYypeE?

68. Uem otnuyarores s-, p-, d-, f- ameMenTsI o cBouM cBoMCTBaM?

69. Kakne XuMHUYECKHE 3JIEMEHTBI OTHOCATCA K S-CEMENCTBY?

70. Kakne XuMHYECKHE 2JIEMEHTBI OTHOCATCA K f-cemelicTBy?

71. Yto Takoe cIuiaBbl METAJIIOB?

72. Kakue cBoicTBa OOBIYHO 00JIaIAF0T CTUIABBI METAJLIOB?

73. Kakue npumMepsl CIIJIaBOB METAJNIOB CYIECTBYIOT?

74. KakoBO 3Ha4Y€HHE CIUIABOB METAJUIOB B IPOMBIIUIEHHOCTH U
MTOBCEHEBHOM KU3HU?

Tunossie 3agaun (P33) TK-1:

1. CKOJIBKO TPOTOHOB, HEUTPOHOB, JIEKTPOHOB B aTOMax 3J1eMEHTOB ¢ 30
nopsiAKkoBeIMU HoMepamu 20, 51, 93? Hanumure mojaHble 3IEKTPOHHBIE (DOPMYIIHI.
VYKa)XuTe BaJICHTHBIE JIEKTPOHBI, YHCIIO HECTIAPEHHBIX AJIEKTPOHOB.

2. Ha3zoBUTE 3JI€MEHTHI, UMEIOIINE 10 JIBA AJIEKTPOHA HA MOAYPOBHAX 4p U
4d. Hanummure mONHBIE SJIEKTPOHHBIE (OPMYIBI ATOMOB JSTHUX JJIEMEHTOB U
yKaxkuTe ux nojoxkenue B [1CO: nepuon, rpynna, noarpymnmna

3. Xnopun marausi cojuepxut 36,4 % xanbuus. Berumciure MONSIPHYRO
Maccy SKBUBAJICHTA KaJIbIIHUS.

4. Ilepunonnueckas cucrema .M. MenneneeBa. Hanmnmmre s1neKTpOHHBIE
dbopmynbl nemeHTOB 19 u 29. SBAstoTCS M AIEMEHTHI  AIEKTPOHHBIMU
aHaJIOraMH, mo4emy?

5. CewmeiicTBa 3J€MEHTOB S, p, d, f. YKaxWUTe MOPSIKOBBIE HOMEpa

DJIIEMEHTOB, DJJIEKTPOHHBIE (OPMYJIBI KOTOPHIX HWMEIOT OKOHYAHHE ..nsznp3.

Hanumure 351eKTpoHHY10 (hOpMyJTy 3J€MEeHTa ..nsznp3 4eTBEPTOro MEPUOJIA.



6. HazoBute 35€eMEeHTHI, UMEIOIIKE O JIBA 3JIEKTPOHA HA MOAYPOBHAX 4p U
4d. Hanumwte TOJNHBIE SJEKTPOHHBIE (OPMYJIBI ATOMOB JSTHUX JJIEMEHTOB U
yKakuTe ux nojioxenue B [ICO: nmepuoa, rpyria, moaArpymia.

7. HazoBuTe 3J€MEHT 4YETBEPTOro NEPHOJA, aTOM KOTOPOIO COIAEPIKHUT
HEOOJIBIIOE YHUCJIO HECHapeHHBIX d-3J€KTPOHOB. Hamumure ero mnoJHyro
3NEKTPOHHYIO (POPMYIIY U YKAXKUTE BAJICHTHBIE JIEKTPOHBI.

8. Hanummre »neKTpOHHbIE (POPMYJbI ABYX 3JIEMEHTOB S5-r0 IMepUoja: ¢
OJIHUM HECHApEHHBIM DJICKTPOHOM U JIByMSl HECHAPEHHBIMU JJICKTPOHAMHU.
HazoBute nx mopsiikoBble HOMEpPA, YKAKUTE YUCIO MPOTOHOB U HEUTPOHOB B MX
aTomax.

9. Ilpu okucnenun mMetaia macco 8,43 r obpazoBascsi okcua Maccout 9,63
r. BerunciauTe 3HaueHUs1 MOJIIPHBIX MAacC SKBUBAJICHTOB METAILJIa U €r0 OKCHUJIA.

10. Ha Bocctanosienue 7,09 T okcuja IByXBaJICHTHOTO MeTajlia TpedyeTcs
2,24 n Bomoponma (H.y.). BblunmciauTe SKBUBAJGHTHYIO MAacCy OKCHAA U
HKBUBAJICHTHYIO Maccy MeTtajuia. YeMy paBHa aTOMHasi Macca Metauia?

11. Jlma 3nemMeHTOB ¢ MOPSAKOBBIMH HOoMepaMu 13 u 41 ykaxute 4ucio
IPOTOHOB, HEUTPOHOB U DJEKTPOHOB. Hamuimmre 3IEKTpOHHBIE (OPMYIIHI,

YKQOKUTC BaneHTHBIE AJIEKTPOHBI, YMUCJIO HECIAPEHHBIX JJIEKTPOHOB. K Kakum
aneMeHTaMm (s-, p-, d- WM f-) OHM OTHOCATCA? YKaXUTE HUX TMOJIOKEHUE B
NEPUOJNYECKON CUCTEME: IEPUOL, TPYyIIA, IOArPyIIa.

12. HanuiuTe moyiHbIE 3JEKTPOHHBIE (HOPMYJIBI aTOMOB 3JIEMEHTOB (pTOpa,
xene3a, (ochopa um amomuHuS U (HOPMYIIBI, TOSCHSIONIME WX BaJICHTHBIC
BO3MOXHOCTH. J[J1s1 BCEX JIM 3JIEMEHTOB HOMEP I'PYNIIBI COBNAJAET C MAKCUMAJIBHO
BO3MOYHOI BalleHTHOCTHIO? [IpuBeanTe cBou 0OBbSICHEHUS.

13. Vkaxure MOpPAAKOBBIM HOMEp 3JIEMEHTA C OKOHYAHHEM DJIEKTPOHHOU
bopmysel  6526p°>-Ha30BUTE IS HEro SIEMEHT, SBISIONIHMHACS SIEKTPOHHBIM

aHaJIOrOM. MoryT M f-37EKTPOHBI HAXOJHUTHCS HA TPETHEM HDHEPTETUYECKOM
ypoBHe? JlaliTe mosicCHEHUE.

14. CkonbKO NPOTOHOB, HEUTPOHOB, JIEKTPOHOB B ATOMAaxX JJIEMEHTOB C
nopsiAkoBbiMU HoMepamu 20, 51, 93? Hanuiure nojaHble 31€KTPOHHBIE (DOPMYIIBI.
VYkaxuTe BaJICHTHBIC JIEKTPOHBI, YUCIIO HECTIAPEHHBIX AJIEKTPOHOB.

15. Hanumure 3aeKTpoHHbIe (hOPMYJIbl aTOMOB JIEMEHTOB C TOPSAKOBBIMU
HoMepamu 11, 76 u 86. YKaxure MX MOJIOKEHUE B MEPUOJUUYECKON CHUCTEME:
nepuo, rpymnma, HoArpymnra.

16. Hanumure 31eKTpoHHbIE (POPMYIIBI ATOMOB 3JEMEHTOB C MOPSIAKOBBIMU
HoMepamu 13, 41, 67. K kakoMy CEMENCTBY 3JIEMEHTOB OHU OTHOCATCS?

17. Ins >NEeMEHTOB C MOPSAAKOBBIMM HOMEpaMU 7 U 25 yKa)XUTE YHUCIO
POTOHOB, HEUTPOHOB W BJIEKTPOHOB. Hamuinmnure uX TOJIHBIE 3JIEKTPOHHbBIC
dbopmybl. YKaKUTE BAJICHTHBIE AJIEKTPOHBI, YACIIO HECTIAPEHHBIX 3JIEKTPOHOB. K
KaKOMY CEMEUCTBY 3JIEMEHTOB OHU OTHOCSTCS?

18. YkaxuTte NOpSAKOBBIE HOMEpa 3JIEMEHTOB 3JIEKTPOHHBIE (HOPMYJIBI

1
KOTOPBIX MMEIOT OKOHYAaHHE ...ns . HamuimmTe MOiaHyI0 3JEKTPOHHYIO Gopmyity
3JIeMEHTa 1IEeCTOT0 NEPUOIA.



19. Hanumure 351eKTpoHHBIE (DOPMYIIBI aTOMOB CEPBI M XpoMa. Y KaKHUTE UX
BAJICHTHBIE AJIEKTPOHBI. SBIISIIOTCS JIM OHM JICKTPOHHBIMU aHajioraMu? K kakomy
CEMENCTBY OTHOCSITCSI 9TH DJIEMEHTHI?

20. YkaxuTe TOPSAIKOBBIE HOMEpPA DIIEMEHTOB, J3JIEKTPOHHBIC (DOPMYIIBI

KOTOPBIX HMMEIOT OKOH‘{aHHe...nSZI’lp3 . Hanummre »nekTpoHHyio Qopmyiy
3JIeMEHTa YE€TBEPTOro NEPHOa.

21. HazoBuTe 2JIeMEHTHI, UMEIONIME TI0 JIBAa AJIEKTPOHA Ha MOIYPOBHAX 4p U
4d. Hanummure mMoOgHBIE 3JIEKTPOHHBIE (OPMYJIbI aTOMOB ATHUX DJEMEHTOB H
ykaxkuTte ux nojoxenue B [ICO: nepuon, rpynna, noarpymnmna.

22. YKaxuTe MOopsAIKOBBIM HOMED 3JIEMEHTA, B aTOME KOTOPOTO 3aBEPILIACTCS
3all0JIHEHUE D3JIEKTPOHAMHU TPETHETO IHEPreTHYECKOro ypoBHs. Hamumure ero
AIIEKTPOHHYIO HOopMyITy.

23. YKaxuTe MOPSAJIKOBBII HOMEp 3JIEMEHTAa C OKOHYAHHEM 3JIEKTPOHHOM
dbopmyoit ...65° 6p3 . HazoBuTe nis HEro aneMeHT, SBISIOIIMICS 3JIEKTPOHHBIM
aHanoroM. OTBET NOSICHUTE.

24. HazoBuTe 3JIEMEHTHI, UMEIOIINE IO OJTHOMY 3JIEKTPOHY Ha MOIAYPOBHSIX
S5p u 3d. Hanuiuurte moJiHbIe 3JIEKTPOHHBIE (DOPMYJIbI aTOMOB 3THUX JJIEMEHTOB U
ykaxkute ux nojoxkenue B [ICO: nepuoa, rpynna, noarpymnmna.

25. HazoBute »jeMEHT 4YeTBEPTOro IMepuoja, aTOM KOTOPOTO COACPKHUT
HEOOJBIIIOE YHUCJIO HECMapeHHBIX d-3JeKTPOHOB. Hamummure ero mnoJHyro
ANIEKTPOHHYIO (POPMYITY U YKQXKUTE BAJICHTHBIE JIEKTPOHBI.

26. CKOIBKO HPOTOHOB, HEUTPOHOB, BJIEKTPOHOB COAEPXKHUTCS B aTOMax
AJIEMEHTOB C TMOPSAJKOBBIMM HoMepamu 3, 65, 86?7 Hamumure uX MOJHbBIE
AJIEKTPOHHBIE (OPMYJBI. YKaXKUTE BaJCHTHBIC SJCKTPOHBI, YUCIO HECIAapEHHBIX
AJIIEKTPOHOB.

27. Hanumure 31eKTpOHHbIE (HOPMYJIBI JBYX 3JIEMEHTOB S5-rO MEpUOAad: C
OJIHUM HECHApPEHHBIM DJICKTPOHOM U JIByMSI HECHAPEHHBIMU JJIEKTPOHAMHU.
HazoBute nx nopsikoBbie HOMEPA, YKAKUTE YUCIIO TPOTOHOB U HEUTPOHOB B ITUX
aTomax.

28. Hanumute 35ekTpoHHbIE (POPMYIIBI aTOMOB 3JIEMEHTOB C MOPSIAKOBBIMU
HoMepamu 36, 58, 104. Ykaxure MX MOJIOKEHUE B MEPUOJAUYECKON CHUCTEME:
nepuo, rpynna, HoArpymnmna.

29. Hanummure 37eKTpoHHbIE (HOPMYJIIBI AaTOMOB 3JIEMEHTOB C MOPSAKOBBIMU
HoMmepamu 16, 54, 88. K kakomy tuny s, p, d, f OTHOCATCS 3TH DJIEMEHTHI?

30. Jns 351eMEHTOB ¢ MOPAAKOBBIMU HOMepamu 17, 27, 99 ykaxute 4ucio
MPOTOHOB, HEHUTPOHOB, JJIEKTPOHOB. Hamuiunre uX TOJHBIE 3JIEKTPOHHbBIC
dbopmMybl. YKaKUTE BAJICHTHBIE AJIEKTPOHBI, YACIIO HECTIAPEHHBIX 3JIeKTpOHOB. K
KaKOMYy THILY S, p, d, f OTHOCSITCSI 3TH 3JIEMEHTHI?

31. Onpenenure MOISIPHYIO MacCy SKBUBAJICHTa MarHusl.

32.0mnpenennuTe MOJIAPHYIO MacCy SKBUBAIICHTa a30Ta B coeuHeHusx: NpO,
NO, NO».

33.0npenenure MOISPHYIO Maccy OSKBMBAJIEHTa MapraHua B JUOKCHJIE
Mapratmia.



34.0Omnpenenure MOJISIpPHYIO Maccy dKBHBaieHTa Gocdopa B okcuae docdopa
(V).
35 Onpeaenure MOJSPHYIO MacCy SKBUBAJIEHTA CEPhl B coequHeHUAX: SO,

SO3.

36 PaccuuraiiTe MOJIIpHYIO MacCy SKBHUBAJIEHTA 3JIEMEHTOB XJIOpa U CEPhI B
WX BOJAOPOJHBIX COSTUHECHUSIX.

37. PaccuuraiiTe MOJSIpHBIE MacChl DKBHBAJICHTOB JJIEMEHTA jKelie3a B
OKCHJIaX IBYXBAJIEHTHOI'O U TPEXBAJICHTHOI'O KeJe3a.

38.PaccunTaiiTe MOISIPHYIO MAacCy SKBUBAJIEHTA CEPHOUN KHUCIIOTHI.

39 PaccuuTaiiTe MOJSIpHYIO MacCy SKBUBaJeHTa OpTo-(pochopHOM KUCIOTHI
B PEaKIUU ¢ THAPOKCUIOM Kaus ¢ oopazoBanuem KH2POA4.

40. PaccunraiiTe MOJIIPHYIO MAacCy SKBHUBAJICHTA METaJUJIa, €CJIM U3BECTHO,
yTo 1 1 3TOr0 MeTasuia BeITecHseT U3 kKucioTel 0,921 1 Bogopoaa (H.y.).

41. Metann oOpasyer ABa xjopujia ¢ coaepkanuem xjopa 37,45 u 54,51 %.
Brruucnure MoJisipHbIE MacChl SKBUBAJICHTOB METAJJIOB B KaXK/IOM COEUHEHUH.

42. Ha neitrpanuzanuto 0,471 r opTo-hochopHOil KUCIOTH U3PACX0I0BAHO
0,267 r ruapokcuaa KanblusA. BplUMCIATE MOJSPHYIO MacCy 3KBUBAJICHTA
KHUCJIOTHI.

43. Omnpenenute MOJSPHYIO MacCy SKBUBAJEHTa CEPHOW KHUCIOTHI, €CIH
u3BecTHO, uto 98.08 r ee pearupyer ¢ 24.32 r MarHus, MOJISIpHas macca
AKBUBAJICHTA KOTOpOro paBHa 12,16 r/MoJb.

44. Ha nedtpanuzauuio 1,245 1T ruapokcuaa Kajvsi U3pacxojoBaHo 1 T
KHUCJIOTHI. BEIynucianTe MOISIpHYIO MacCy SKBUBAJIICHTA KUCIIOTHI.

45. Ilpu pasnoxenun 0,4638 r okcuma meramia obOpaszoBanoch 0,4316 r
Metaiia. OnpeaenuTe MOJSIPHYIO MacCy SKBUBAJICHTA METaIA.

46. Insa peakiuu 0,44 r metanna ¢ 6pomom norpedosanoch 3,91 T Opoma,
MOJISIpHAsi Macca OHKBHBAJCHTa KOTOporo paBHa 79,9 r/mons. Ompenenure
MOJIIPHYIO MacCy 3KBUBAJICHTA METaJlIA.

47. B okcume cBuHua copepxkurcs 7,17 % xkucmopoma, Omnpenenure
MOJIIPHYIO MacCy KBUBAJIEHTA CBUHIIA.

48. Tlpu B3aumopeiicteuu 0,385 r meTaiia ¢ xjJopoM obOpaszoBasioch 1,12 1
xJjiopuaa. BeruucauTe MOJSPHYIO Maccy SKBUBAJIEHTAa METaljla, €CIM M3BECTHO,
YTO MOJISIPHAsI Macca 3KBUBAJIEHTa XJiopa 35,5 1/MoJb.

49. B pe3ynbTaTe peakiuu 2,19 T Metania ¢ BogopoaoM obpazoBaioch 2,51
T TUApUJA 3TOTo MeTaia. OnpeaenuTe MOJSIPHYIO MacCy SKBUBAJICHTA METAJLIA.

50. IIpu cropanuu 2 r metaia oopazoBanock 3,315 r okucna. Onpenenure
MOJISIPHYIO MacCy SKBUBAJICHTAa METaJLIA.

OJIP. OdopmieHre 0T4eTOB O J1a00paTOPHBIM pabOTaM JO0KHO OBITH IO
obOpazny:

1) Ha3Banue u Homep nabopaTopHOil paboThl. JlaTa BHIOTHEHUS.

2) Llens paboThI.

3) OGopy10BaHUE U PEAKTUBBI.

4) TeopeTrueCKHE MOTOKEHHUS.



5) Xox paboThI.

6) OOcyxaeHue pe3yIbTaToB HKCIIEPUMEHTA.

7) BoiBOIBI.

Ha 3amuty maGopartopHoi pabOThI BBIHOCHUTCS JBa BOMPOCA: BOIMPOC IO
TEOPETUYECKUM TOJOXKEHUSIM PabOTBl M BOMNPOC IO XOAY BBINOJTHEHUS
AKCIEPUMEHTA.

3aganus K J1abopaTtopHbIM padoTam no pazaeny «CTpoeHUE BEMIECTBaY:
JlaGopatopHas pabota 1 Texnuka Oe3omacHOCTH TpU pabOTe B XUMHUYECKOU
nJabopatopuu. 1abopaTopHOE 000PYI0BaHUE U XUMHUYECKAs TIOCY/Ia.

1) O3HaKOMHTHCS C MIPABUJIAMH 10 TEXHUKE O€30MaCHOCTU M PACIUCaThCs B
XKypHasie 1o TexHuke Oe3omacHoctd (TB) mnpu pabGore B XUMHYECKOU
1abopaTopuu;

2) PaccMmoTpeTh pa3inuyHble BUIbl XUMUYECKOW MOCYIBl W H3YyYHUTh €€
pUMEHEHUE B JTa0OPATOPHOM MPAKTHKYME;

3) BoIinorHUTE HEKOTOPHIE OTepaluy Jab0opaTOPHON XMMHYECKOU MPAKTHKH,
CBSI3aHHBIC C U3MEPEHUEM O0BEMOB JKUJKOCTEH C MOMOIIBI0 MEPHONH XUMUYECKOU
MOCY/IbL.

JlabopaTtopHas paGora 2. BakHelmue KiIacChl HEOPTaHUYECKUX COCIUHCHUM.
MOJIYYE€HUE U U3yYCHUE CBOMCTB OKCUJIOB, TUAPOKCUIOB U COJICH.

1. TIlpoBeauTe peakuuu TMOJYYEHUS] OKCHUJIOB, OCHOBAHUM, KHUCIIOT,
aM(OTEepHBIX TUAPOKCHUIOB, CPETHUX, KUCIIBIX M1 OCHOBHBIX COJIEH.

2. BBINOJHHUTE OMBITHI MO HU3YYEHUIO XUMHUYECKMX CBOWCTB OCHOBHBIX
KJIACCOB HEOPTaHUYECKUX COCTMHEHUH.

s Texkymero konrpoJss TK-2:

HpOBepHeMaﬂ KOMIICTCHIIUA:

OIIK-1 CnocobeH permiats 3a1a4u MpoheCcCHOHATBHON AEATEIbHOCTH, IPUMEHSIST METObI
MOJICJIUPOBAHMsI, MAaTEeMaTUYECKOr0 aHaJln3a, €CTeCTBEHHOHAyYHble WU OOIIEUH)KEHEPHBIE
3HaHUS.

OIIK-1.3 — [IleMOHCTpUpyET 3HAaHHWE OCHOBHBIX 3aKOHOB XHMHUHW W [OHHMMaHUE
XMUMHUYECKHX MPOLIECCOB.

Bomnpock! k kommiekcHomy 3aaanuto TK-2 (Coc)

1. Kakyio mnpakTHyecku BaxkKHY0 HHPOpMALMIO O XHUMHYECKHUX
NpEeBpAIlleHUsIX JaeT XUMUYEecKas TepMoauHamuka? YUYTo u3ydaeT XUMHUYecKas
TepMOJUHAMHKA?

2. Kak  xjmaccuuuupyroT — TEPMOJAMHAMHYECKHE  CHUCTEMBI  TIO
XapakTepyoOMeHa ¢ OKpy:Karollel cpesloil u 1o coctaBy?

3. Kakue dhynkimn Ha3piBaloT QYHKIMSIMU COCTOSIHUSA?

4. MOHO 71 ONIpeIeAUTh aOCOTIOTHOE 3HAUEHUE BHYTPEHHEH SHEPTUu?

5. Uro Takoe TteroBoii Sddext xumuueckod peaknuu? IlpuBenure
IPUMEPHI FHI0- U 3K30TEPMHUUECKUX PEAKIIMIA.

6. UTo Ha3bIBAIOT TETUIOBBIMA(PPEKTOMXUMUIECKON PEaKIIUu?

7. KakoB (hu3nveckuii CMbICI S3HTaIbIUU 00pa30BaHUs BelllecTBa?

8 Kakue BBIBOABI MOKHO CAEIATH MO 3HAKY YHTAIBIIUU PEAKIIAN?



9. UYro wu3yuaer Tepmoxumusi? Kakume  ypaBHEHUST  Ha3bIBAIOT
TEPMOXUMHUYECKUMHU ?

10. ChopMynupyiiTe OCHOBHBIE 3aKOHBI TepMOXUMHH. Kakue mpakTuueckue
CJIE/ICTBHS U3 HUX BBITEKAIOT?

11. KakoB (u3uueckuii CMBICT SHTPONUHU, M OT KaKUX (PaKTOpOB OHa
3aBUCHT?

12. Yro Takoe TepMOIMHAMUYECKAas BEPOSATHOCTh M KaK OHA CBsI3HA C
SHTpONUEn?

13. C ueM cBs3aHa BO3MOKHOCTbH OIpEAENICHUs] A0COJIOTHBIX 3HAUYCHHM
SHTpONUM?

14. Tlo kakuM JaHHBIM MOKHO pPacCUMTaTh W3MEHEHHUE OHTPONUU B
MPOLIECCE XUMUYECKON peakuun?

15. Jlnst kakux cucteM (M30JMPOBAHHBIX WIIM HEU30JUPOBAHHBIX) SHTPOIUS
(S) saBnsercss KpUTEPUEM BO3MOXKHOCTH  CAMOIPOM3BOJIBHOIO MPOTEKAHUSA
XHMHYECKOTO MpeBpaIieHus ?

16. Kak oueHHTh 3HAaK JHTPONHM PEAKIUH, MPOTEKAIOUIEH C ydacTHEM
ra3000pa3HbBIX BEMIECTB, HE MPUOETasi K CIPABOYHBIM JTaHHBIM?

17. B uem 3akiroyaeTcs nMpakTUYECKasi IIEHHOCTh ypaBHeHus ['160ca?

18. Kakue peakiuu (3K30- WM 3HAOTEPMHUUYECKHUE) HAMOOJIEE BEPOSTHBI IPH
HU3KUX TeMIiepaTypax?

19. Kakue BBIBOJIBI MOKHO CAEATh O HAIPABJICHUH PEAKIUU 110 BEJIUYUHE U
3HaKy G peakuun?

20. Yto Ha3bIBAIOT CpeAHEN 1 HCTUHHOW CKOPOCTBIO PEaKIUU?

21. Kak onpenensiercss CKOpOCTb TOMOT€HHBIX M T€TepOr€HHbIXpEaKInii?

22. Kakue ¢hakTOpBIBIUSIOT HA CKOPOCTh PEaKIuu?

23. ChopmynupyiiTe 3aKOH JEHCTBUS Macc.

24. Yto Ha3bIBaIOT KOHCTaHTOM ckopocTtu? KakoB (pu3MUeCKHUICMBICT ITOM
BEIUMYMHBI?  3aBUCUT JM  KOHCTaHTa  CKOPOCTH  OT  TEMIEpPATypBl,
IPUPOABIPEATUPYIOIINX BEIIECTB U X KOHLIEHTpALUA?

25. UTo Takoe MOJIEKYJISIPHOCTh U OPSAJIOK peaKuu?

26. Kakue 3akoHBI OIMCHIBAIOT 3aBUCHUMOCTb CKOPOCTH PEAKIHHOT
temrepatypbl? UTO mOKa3bIBaeT TEMIEpaTypHbIM  KO3(DPHUIMEHTCKOPOCTH
peakuunun?

27. YTo Takoe YHEPTUs aKTUBALMH, AKTUBUPOBAHHBIN KOMILJIEKC?

28. Ecnu st AByX peakiuii: a) OAMHAKOBbI KOHUEHTPAMU pearupyroumx
BELIECTB M TEMIIEpaTypa, TO YEeM ONPENENSETCs pa3iuuue B HX CKOPOCTAX; O)
OJIMHAKOBBI KOHCTAHTBI CKOPOCTU, TO MPUKAKUX YCIOBUAX OYIyT OJUHAKOBBHIMU
UX CKOPOCTH?

29. B uem CyImHOCTh TOMOT'€HHOTO U FTETEPOr€HHOr0 Karain3a?

30. Kak u3MeHsieTcsi sHEeprusi akTUBallMKM B IPUCYTCTBUM KaTaiauzaTopa?

31. Yto Ha3pIBalOT 0OpATUMBIMU U HEOOPATUMBIMH PEAKITUSIMU ?

32. Yro Ha3bpIBalOT XMMHUYECKMM paBHOBecueMm? IloueMy oOHO sBiseTCS
JTUHAMUYECKUM?

33. Kakme  KOHIEHTpauuMyW  pearupyrolmux  BEIIECTB  HA3bIBAIOT
PaBHOBECHBIMU?



34. Yto Ha3bIBalOT KOHCTAHTOM XWMHYECKOTO paBHOBecHs? 3aBUCHUT JIU
KOHCTAHTa PaBHOBECHUSI OT TEMIIEPATYphl, IPUPOJIbI PEATUPYIONIUX BEIIECTB U UX
KOHIIEHTpAaIuii?

35. ITlouemy B BbIpaX€HUE [JIsi CKOPOCTH XHWMHYECKOM pEaKIuu WIn
KOHCTAHThl PABHOBECHUS] HE BXOJAT KOHIEHTPALIMM BEIIECTB, HAXOMSIIUXCSI B
TBEepoH (haze?

36. Kakumm mapameTpamMu  XapakTEpU3yeTC KaXJ0€ XHMHYECKOE
paBHOBecue? K uemy npuBOAUT U3MEHEHUE OJHOTO U3 IMAPAMETPOB?

37. B uem cymuocts npunnuna Jle [latense?

38. Kakoe wuucino cteneHeid cBoOOabl uMeeT ojHOda3Has CHUCTEMA,
cocTosias ux Teepaoro u xujakoro CO,?

39. B uem 3axmrovaercs crneuu@uka ajacopOIMOHHOTO PABHOBECHUS IIO
CPaBHEHMIO C IPYTUMH BUJAMH I€T€POTE€HHOTO PaBHOBECHS ?

40. Kakue Bbl 3HaeTe mpumepsl IPUMEHEHUS afcOpOITu?

41. Kakue 3aKOHBbI OIKCBHIBAIOT 3aBUCUMOCTh CKOPOCTHM pEaKUUU OT
temriepaTypbl? UTo mMOKa3pIBaeT TEMIEPATYpHBIA KOIPPUIMEHT CKOPOCTH
peakuuu?

42. Ecnm i ABYyX peakiuil: a) OAMHAKOBbI KOHLEHTPALUU PEarupyromux
BEILIECTB M TeMIepaTypa, TO YeM OMNPEAENIeTCs pa3Iudyue B HX CKOPOCTAX; O)
OJIMHAKOBBI KOHCTAHTBI CKOPOCTH, TO MPHU KAKUX YCIOBHUSIX OYIyT OJMHAKOBHIMU
UX CKOPOCTH?

43. B yeM pazHHIa MEXKIY PAaCTBOPAMHU JIEKTPOJIUTOB U HE JIEKTPOIUTOB?

44. Y10 Takoe OCMOTHYECKOE JTaBJIEHUE?

45. KakuMu 3aKk0OHaMU BbIpa)KatoTcsi 00IIMe CBOMCTBA pacTBOPOB?

46. Kakue BemiecTBa NOABEPrarOTCs AIEKTPOIUTUYECKON TUCCOIUAITIN ?

47. Kakue BEIUYUHBI SBISIIOTCS KOJMYECTBEHHOW XapaKTEPHUCTUKON
MPOILIECCa ANEKTPOIUTHIECKON JUCCOLUALINN ?

48. Ha kakue TpyIIibl YCIOBHO AEIAT 3JEKTPOIUTHI IO BEITUYUHE CTENIEHU
UX Juccoluanuu’?

49. TloyeMy KOHCTaHTa »AJIEKTPOJUTUYECKON JUCCOIMALU SIBJISIETCS
yAOOHOW  XapaKTepUCTUKON JJIEKTPOJIUTA 1O CPABHEHUIO CO  CTEMEHbBIO
TUCCOLAAun?

50. Kak crTeneHb 3JIEKTPOJUTHUYECKOM  JUCCOLMALMM  CBSI3aHA C
KOHLIEHTpaIMel ci1adoro IeKTpoauTa?

51. TIlouemy mnpU ONUCAHUU  CBOMCTB  3JIEKTPOJHUTOB  BBOJUTCS
U30TOHUYECKUH KO3 ULMeHT?

52. Kak BuUIIOM3MEHSAIOTCS BbIpaKeHUs 1Jis 3akoHa Bant-I'odpda u Payns
JUISl PACTBOPOB 3JIEKTPOJIUTOB?

53. Yto Takoe ruponaus?

54. Conu Kakoro Tumna M Mo4emMy rupoJin3yroTcano kartuony? Kakosa mpu
HTOM pEaKLHUsI Cpeibl?

55. Conu Kakoro TUIla U MOoYeMy THAPOIU3YIOTCS 1o annoHny? KakoBa mpu
ATOM peaklus Cpeabl?

56. Comn Kakoro THIIA M IIOYEMY THAPOIU3YIOTCA IO KAaTHOHY, U IO
aHnoHy? KakoBa npu 3TOM peakuus cpeasl?



57. Bcecerna M HEUTPAJIBHOCTH PAacTBOpa COJIM YKAa3bIBAET HA OTCYTCTBHE
ruapoausa?

58. Kakue Tumbl IUCIIEPCHBIX CUCTEM BbI 3HAETE?

59. Uro Takoe koarymsiuus? Kakue crnocoObl Koaryssiliuy Bbl 3HaeTe?

Tumnossie 3agaun (P33) TK-2:
1. Ucxons u3 temnotel obOpazoBanuss Ho>O(k) u TtemnoBoro 3ddexra

pEeaKIMK NMPU CTAHAAPTHBIX YCIOBUSIX
H>O»(x) = HyO(x) + 1/2 O)(1) ; H= 979 x/Ix,

Berauciute DH 5o ¢ mepexucn Bogopoma Hy0).

2. Onpenenute TEIIOBOM abdexT peakuu:
2PbS(k)+30,(r)=2PbO(x)+2S0,(T).
3. Boeraucnure U3MCHCHHE SHTPOIUHU TUTST pEeaKInu:

2CH4(F):C2H2(F)+3H2(F).

4. BO3MOXHO WIM  CaMOIIPOM3BOJBHOE  INPOTEKaHWE  PEaKUuu
MgCO;(x)=MgO(x)+CO,(T) B cTaHAAPTHBIX YCIOBUIX?

5.Ilpu cropanuu razooOpazHoro stana CoHg oO6pasyrorcs CO2(r) u
H>O(x). Hanuinte TepMOXUMUYECKOE YPABHEHUE ATOM PEAKIIMU U BBIYUCIIUTE €€

Ter10BoM A(hPekT.
6. CoxokeHsl ¢ oOpazoBanuem HH>O(r) paBHble 00BEMBI BOAOpOJa U

anetmineHa CoHp, B3sAThle Npu OAMHAKOBBIX YCIOBUAX. B kakom ciydae

BbIIENIUTCA OoJibie TeroThl? Bo ckonbko pas?

7. Bwruuciaute TerioBor d(PQEeKT peakiry BOCCTAHOBJICHHS OKCHJA IUHKA
yrieMm ¢ oopazoanuem CO, ecnu Tersiora oopazoBanust ZnO(K) Ipu CTaHAAPTHBIX
ycnoBusx paBHa 348 kJ[>x/MoIib.
metuiioBoro cnupra CH30H(k).

8. Boccranonnenue FepO3 Bogopoa0oM MPOTEKAET MO YPABHEHUIO
FerO3(k) + 3Hp(r) = Fe(kx) + 3HyO(r) ;  H= 96,61 x/Ix.
Bo3moskHa 11 3Ta peakiusi mpu CTAaHAAPTHBIX YCJIOBHSIX, €CIM W3MEHEHUE
saTponuu S = 0,1387 xx/(MmonsK)?

9. PaccumuraiiTe 3HaUeHNE DG§98 peaxiuu

Pb(x) + CuO(k) = PbO(x) + Cu(x)
U YCTAaHOBUTE, B KAKOM HAMPABJICHUU OHA MOXET MPOTEKATh CAMOIPOU3BOJILHO
IIPU CTAHJAPTHBIX YCIOBHUSX.
10. Ykaxure, kakasi U3 JIBYX peakiui OyJeT MpOTeKaTh CaMOIPOU3BOJIHLHO
IIPU CTAaHJAPTHBIX YCIOBUSX:
Fe(k) + AlpO3(kx) = Al(k) + FepO3(k);
Al(x) + FepO3(k) = Fe(k) + AlO3(x).
OTBET NOATBEPIUTE PACUETOM.
11. YcTraHoBuTE BO3MOXXHOCTH (MJIM HEBO3MOXKHOCTh) CaMOMNPOU3BOJILHOTO
POTEKAHUS PEeAKITUU



CuO(x) + Ha(r) = Cu(x) + HyO(x)
IPU CTAaHJAPTHBIX YCI0BUAX. OTBET MOITBEPAUTE PACUETOM.

12. BpluucauTe  KOHCTAaHTY  paBHOBecHs ~ OOpaTUMON  peakluH
2S80,+0,=280;, ecnu paBHOBecHass KoHleHTpauus [SOs;]= 0,004 woib/i,
UCXOJIHBIC KOHIIeHTpaIuu BemecTB [SO,]= 1 monw/1, [0,]=0,8 Monb/m.

13. Peakumss nporekaer mno ypaBHeHMIOCO+H,0=CO,+H,. B kakom
HaIIPaBJICHUM CMECTUTCS TMOJIO)KEHUE PABHOBECUS NPU BBEICHUU B CHUCTEMY
JIOTIOJIHUTENIBbHBIX KOJIMYECTB BOAOpOAA?

14 Kak mnoBmmser Ha BbIxoa xjopa B cucreme 4HCI+0,=2Cl,+2H,0
MOBBINICHUE TEMIIEPATYPHI B PEAKIIMOHHOM 00bEeMe, YMEHBIIICHHE 0011ero oorema
CMECH, YMEHBIICHUE KOHIEHTPALMU KHCIOPOJa, YBEIMYEHUE O00bEeMa peakTopa,
BBEJICHUE KaTaau3aTtopa?

15. Bo ckombKO pa3 BO3pacTeT CKOPOCTh PEAKIUU IPU MOBBIIIECHUU
temrepatypsl ¢ 10 1o 30°C (y=3)?

16. Hannmmre BhIpa’)k€HHE CKOPOCTH XMMHUYECKOM PEAKLINH, MPOTEKAOLIEH
B TOMOT€HHOU cucteMe 1o cxeme A + 2B =C, u omnpenenure, BO CKOJIbKO pa3
YBEJIMYUTCSI CKOPOCTh PEAKIIMM, €CIU: a) KOHLEHTpauusi A yBEIUYUTCS B 2 pasa;
0) koHueHTpanus B yBenuuutcs B 3 pasa.

17. B peakuun C + O, = CO, KOHLIEHTpalus KUCIOpoJa yBeIn4YeHa B 4 pasa.
Bo ckonbKko pa3 BO3pacTeT CKOPOCTh PEAKLINK?

18. Omnpenenure paBHOBECHBIE KOHUEHTPALIUM B TEeTEPO T'€HHOM CHCTEME
AB(r) = A(r) + B(x), B KOTOpOW HpH HEKOTOPOIl TEeMIEepaType YCTaHOBWJIOCH
paBHOBEcHE, €CIIM B Hayalleé peakiuu B peakTtope odObemoM 10 1 Haxommioce 6
Mouib AB, a 3Hauenue Kc coctaBuio 0,9.

19. B peaktop oovemom 100 1 momemeno 144 r H,O u 168 r CO. Ilocne
HarpeBaHus 10 Hekoropod TemmepaTypsl B cucteme H,O(r) + CO(r) = Hy(r)+
CO2(r) ycraHoBmioCh paBHOBecue, KonudecTBo CO, mpu 3TOM cocTaBWio 88 T.
PaccunraiiTe 3HaueHne KOHCTaHTBI paBHOBecus Kc mporecca.

20. Kak u3MEHHUTCS KOJHMYECTBO KHCIOPOJa, MOJIYyYaeMOro B PE3yJbTaTe
reTeporeHHo xumuuecko peakuuu: 2S(x) + 2H,O(r) = O,(r)+ 2H,S(r), ecnu
KOHIIEHTPAIUH APYTUX Ta3000pa3HbIX PEareHToB yMeHbIUTh B 10 pa3?

B xakyro ctopoHy OyZIeT cMemaThcsi paBHOBECHUE TIPH MOBBIIICHAH TEMIIEPAType B
cucrteme N,+3H,=2NH;?

21. B kakyw CTOpOHY OyAeT CMEIIAaThCs PABHOBECHE MPU MOBBIIICHUU
temneparypsl B cucreme 2C0O,=2C0O+0,.

22. B kakyw CTOpOHY OyJeT CMEIIAaThCsi PABHOBECHE IPU MOBBIINICHUU
temriepatypsl B cucteme 4HCI+0O,=2Cl,+2H,0.

23. bynmer nm cmemarbcsi paBHoBecue B cucreme 2S0,+0,=2S0; mpu
MOHM>KEHHUH JIABJICHUSA U €CJIU OyJeT TO B KAKOM HarpaBJIeHUN?

24. byner nmu cmemarbest paBHoBecue B cucrteme Cl,+CO=COCl, npu
MOBBIIICHUU JABJICHUS U, €ClId OyIeT TO B KAKOM HaIpaBiIeHUU?

25. byner num cmemartbes paBHoBecue B cucteme N,+3H,=2NH; npu
MOHIKCHHH JTABJICHUS U, €CJTH OyeT, TO B KaKOM HarpaBleHUN?



26. B kakom HampaBieHUU OyJe€T CMEIIAThCsl PABHOBECHE PEAKIIMH
2N,+0,=2N,0 npu yMeHbIlIcHUN 00bema?

27. Peakums mpotekaer 1o ypaBHeHuroCO+H,0=CO,+H,. B kakom
HAIPaBJICHUU CMECTUTCS TOJOKEHUE PABHOBECUSI NPU BBEIACHUU B CUCTEMY
JOTIOJTHUTENBHBIX KOJIMYECTB BOJOpoaa?

28. B kakoMm HampaBieHUU OyJET CMENaThbCs IMOJIOKEHHE PaBHOBECHS
oOpatumoil xumuueckoil peakiuu 2N,+0,=2N,0 npu BBEACHUN B PEAKLIUOHHYIO
CMECH JIONTOJTHUTEIBHOE KOJIMYECTBO a30Ta?

29. IloyueMy npu HU3MEHEHUM AABJIEHUS CMEIIACTCS PABHOBECHE PEaKLUU
N,+3H,=2NH; u He cmemmaercst paBHoBecHue peakiuu No+0,=2NO?

30. Kakoit 06beM 10%-HOro pactBopa ruapokcuaa kamust (=1,08 r/cmd)
MOHO NpUroToBuTh U3 15 r KOH?

31.B 450 mu Bombl pactBopwin 50 r ruapokcuaa Harpus. Paccuuraiite
IPOLIEHTHYIO KOHLIEHTPALMIO NMOJTYYEHHOTO pacTBOpa.

32. CKoJIbKO TpaMMOB cyJb(dara HaTpus HY>KHO B3ATb JJI IPUTOTOBIICHUS
10 11 8%-noro pactopa (=1,075 r/cm3)?

33. IlnotHocts 10%-HOrO pacTBOpa TMAPOKCHAA HaTpus pasHa 1,1 r/em3.
CKOJIBKO TpaMMOB THJIPOKCHJA HaTpus moTpedyercs Juisi nmpurotoBieHus 40 mi
3TOro pactBopa?

34. Yemy paBHa MOJSIPHOCTH pacTBopa eakoro kamus, eciau 600 mu ero
conepxar 16,8 r enkoro kanus?

35. Beraucnure pH 0,05 M HCI 1 0,05 M CH3;COOH.

36. Beruucnure pH 0,01 M pactBopa NH4OH.

37. Beruucnure crenens auccounanuu NH4OH B 0,05 M pactBope nipu 298

38. Beruucnure pH 0,01 M NaOH u 0,01 M NH,OH.

39. CocTaBbTE NOHHO-MOJIEKYJISIPHBIE U MOJIEKYJIIPHBIE YPABHEHUS PEaKLUU
TUIpoNn3a U yKaxure peakiuio pactsopos coneit: CH3COONa, ZnCly NH4Cl,
K2CO3, Alp(SO4)3, KCl, CuClp, NapSiO3, FeCl3, NapSO4, NH4NO3,
NapS03, KCN, FeClp, NajpS, ZnSO4, K2Si03, NiClp,

40. Kakyro MOJSIpHYIO KOHLEHTPALUI UMEET PACTBOP COJSHOW KHUCIIOTHI ,
eciu pH pactBopa pasen 1,67

41. Kakyro MOJSpHYIO KOHIIEHTPALMIO UMEET PAacCTBOP TMAPOKCUIA Kajusi,
eciou pH pactBopa pasen 12,67

42. CoctaBpT€  MOJEKYJISPHbIE M HOHHO-MOJEKYJISIPHBIE YpPaBHEHUS
TUAPOJIN3a coiel: cynbduaa kamus, cyiabdara meau (1)

43. Hanumure ypaBHEHUS PEaKIMi TUAPOIM3a B MOJEKYJIAPHOM M MOHHO-
MOJIEKYJISIPHOM BHUJIE JJISl XJIOPUJA ATIOMUHUS U alleTaTta HaTpHsl.

44. CocTaBbT€ ypaBHEHHS THAPOIU3A COJIEM B MOJIEKYJSIPHOM M HMOHHO-
MOJIEKYJIIPHOM BUJIE: CylbduTa Kanus, cyibhuaa alfoMUHUS.

45. Kakyro peakuuio JOJKHbBI UMETh PACTBOPHI COJIEH: IMOHATA AaMMOHUS,
cynbdara muHKa. OTBET MOATBEPAWTE COOTBETCTBYIOIIMMU MOJEKYJSIPHBIMUA U
MOHHO-MOJICKYJISIPHBIMU YPABHEHUSIMH.



46. CocTaBbTE HOHHO-MOJIEKYJISIPHBIE U MOJIEKYJISIPHBIE YPABHEHUS PEAKIIUU
TUAPOIU3a U YKAXKUTE PEAKLUI0 PACTBOPOB COJICH: XJIOPUJA AMMOHUS, CHIIMKATa
HATpUSL.

47. CocTaBbTE HOHHO-MOJIEKYJISIPHBIE U MOJICKYJISIPHBIE YPABHEHUS PEAKIIUU
THUAPOJIM3a U YKAKUATE PEAKIMI0 PAacTBOPOB COJEH HUTpaTa aMMOHUS,XJIOPHIA
menu (II).

48.Hanumure ypaBHEHHs peakUud TMAPOIU3a B MOJEKYJISIPHOM U HMOHHO-
MOJIEKYJIIPHOM BUJE 715 CyJib(paTa amOMUHUS U KapOOHAaTa Kausl.

49. CocraBbTe€ YpaBHEHMSI THIPOJIM3A COJIEM B MOJEKYJISIPHOM W HOHHO-
MOJIEKYJIIPHOM BUJE: CHIIMKaTa Kajius, CyJabdara aJtOMUHHUS.

50. Kakyro peakuuio TOJKHBI UMETh PAacTBOPBI COJIEM:IIMOHATa HaTpHS,
xjiopuga 1uHKa. OTBET MOATBEPAUTE COOTBETCTBYIOUIMMHU MOJEKYJSPHBIMUA U
MOHHO-MOJIEKYJISIPHBIMA YPABHEHUSIMH.

51. CoctaBbT€ HOHHO-MOJIEKYJISIPHBIE U MOJIEKYJIIPHBIE YPAaBHEHUS PEAKIINU
TUAPOIM3a M YKAKUTE PpEaKUUI0 pacTBOpoB coneit: xiopuaa xeneza (IID),
cynbduTa HaTPUA.

OJIP. 3aganus k JabopaTOpHBIM paboTaM MO pa3feny «3aKOHOMEpPHOCTU
IPOTEKAHUS PEAKLIUN:

JlaGopatopHas pabGota 3. OCHOBHBIE TOHSATHUS W 3aKOHBl CTEXMOMETPHUH.
onpeeneHre MOJISIPHOM MacChl SKBUBAJIEHTAa METAJLIA.

1. IlpoBemure SKCHEPUMEHT IO OIPEIEICHUIO MOJIIPHOW  MAaccChl
SKBHUBAJIEHTa METaJJIA.

2. CpaBHUTE 3HAUYCHHE MOJIAPHON Macchl SKBHBajeHTa Mmertamia (Mg, Al,
Zn), OJy4EHHOE IKCIIEPUMEHTAIBHBIM MyTEM C TEOPETHUYECKUM, U OMPEETUTE,
KaKo¥ MeTasi1 ObUT B3AT JUIsl peaKIuu.

JlaGopatopHas pab6ora 4. OmnpeneneHue CBOWCTB aTOMOB W BEIIECTB,
CBA3AHHBIX C MX CTPOEHUEM. ODJIEKTPOHHAs CTPYKTypa aTOMOB M OJHOATOMHBIX
MOHOB.

1. BbImonHUTE SKCHEPUMEHTHI IO ONPEACIICHUIO 3HEPIUM AKTUBALMH
(BO30y>KIEeHUsI) DSJEKTPOHOB B aTOMaxX, JJIEKTPOHHOM CTPYKTYypbl aTOMOB U
OJIHOATOMHBIX HOHOB METAJIJIOB.

2. Ilo mony4eHHBIM AAHHBIM OMNPEIAEIUTE CBOMCTBA PAa3JIMYHBIX THUIIOB
KPUCTAJUIMYECKHUX PEIIETOK BEIIECTB.

JlaGoparopHas pabora 5. OmnpeaeneHue TEMIOBbIX 3(PPEKTOB XUMHUYECKUX
pEeaKIuu.

1. Cobepure yNpOIIEHHBIH KAJTOPUMETP U BBIMOJIHUTE SKCIEPUMEHT IIO
OTpeNeNeHUI0 TeraoBoro »¢hdexra peakuuu HEUTpaau3aluu C COOJIOJEHUEM
IPaBUJI TEXHUKH 0€30MaCHOCTH.

2. Bpruucnute TteroBor 3ddext peakuuu HeWTpanuzanuu. CpaBHHTE
pacyeTHOE 3HAYEHHUE C TEOPETUYECKHM.

Jis rekymero kourpoJs TK 3:

OIIK-1 Cnocob6en pemiate 3a1a4u MpoPeCcCUHOHATBHON AEATEILHOCTH, IPUMEHSISI METOTbI



MOJCIIMPOBAHUSA, MATCMATUYCCKOIO aHajiu3a,

3HAHUS.
OIIK-1.3

XUMHYCCKUX ITPOLECCOB.

Tect TK-3

CCTCCTBCHHOHAYYHBIC U O6IJ_ICI/IH)KGHepHLIC

- ILCMOHCTpI/IpyeT 3HaAaHHUEC OCHOBHBIX 3aKOHOB XHWMHH MW IIOHHUMAHUC

Bonpoc

BapuaHmbz omeema

1. Ilepgvim Ha Kkamooe 6ydem
B0CCMAHABGIUBAMBCS U3 CMeCU
600uvix pacmeopod Cu(NO3)2 u

Cu

n

Oba memania 00HOBPEMEHHO

Zn(NO3)2 00UHAKOBOU Cu, H,, Zn oonoepemenno
KOHYEeHmpayuu:
2. Bewecmeso, npu snexmponusze NaCl
600H020 pacmeopa u pacniaea CuCl,
KOmopozo Ha INEKMPOOax CuS0,
obpazyromcs 0OUHAKOBbLE NaOH
NnpoOyKmol.
3. Pacmeop conu, npu CuSO,
INEeKMpOoU3e Komopoti ZnS0,
0bpaszylomces yemvipe eljecmed Na,S
CaCl2

4. Coenacno  3HaveHusm OpPOMUO U UOOUO UOHDL
CMAHOAPMHBIX  INIeKMPOOHBIX MOJIbKO UOOUO-UOHBL
NOMeHYyuanios E° 340 24 MONbKO XI10PUO-UOHDL

F% [Fe 8ce 2an02eHUO-UOHbL
=0778, Eciper
_ 0
=1,368B, EBrj2Br_
_ 0 _
=1,068, EI2/2I——0,54 B
cynoham  oceneza  (I1l) &
CMAanOapmHom pacmeope
oKucjsen...
5. Pacmesop conu npu CuCl,
971eKmponu3e KOmMOopotl Ha Na,SO,
Kamooe u Ha aHooe 6bl0eNAI0MCs AgNO;
2asvl Cul,

6. Cpeda pacmeopa 6 KamoOHOM
npocmpancmee npu INEKmMpou3e

He uzmenumcs

Cmanem xucioul

600HO20  pacmeopa  uoouoda Cmanem wenounotl

Kamus: Cmarnem netimpanbhoil

7. B OKUCTUMENbHO- | OKUCTAEMCSL U 60CCIMAHABTUBACTNCS 00HOE8DEMEHHO
60CCMAHOBUMENLHOT  PeaKyuu | nod8epeaiomcs MoabKo OKUCICHUIO

6NaOH + 3Cl, = 5NaCl + | ne uzmensem oKuciumenvbHo-60CCMAaHOBUMENLHO20 COCTNOAHUS
NaClO; +3H,0 | noogepeaemcs monvko 60cCmMaHo6IEHUIO

MONEKYJIAPHBIU XA0P ...

8. Yucno snekmponos,

Komopoe omoaem 1 monv 6occmanosumens 6 OKUCAUMETbHO-

soccmanosumenvroi peaxyuu KOH+S=K,50;+ K,S+ H,0 pasuo...

9. IIpu OKUCIUMETILHO-
80CCMAHOBUMENbHOU  PeaKyuu
8 HeUmpanbHOU cpede
nepmaneanam kanus (KMnQO,)
80CCMAHABIUBACTNCA c
0Opasosanuem ...

Mn

KgMI’lO4

MI’ZOZ.

Mn®*




10. Ilpu 3apsaoke ceunyo6020 PbSO, + 2e®Pb + S02- .

AKKyMYISAmopa — Ha — aHooe

npomexaem npoyecc PbO, + 4H" + SO%{ +2e® PbSO,+ 2H,0

Pb+ 505 ®PbSO, + 2e

PbSO,+ 2H,O®PbO, + 4H" + SO%- +2e

11. B 2A/IbBAHUYECKOM UUHKOBDIU

aneMeHme ¢ KAOMUEBbIM HUKeesbll

Kamooom 8 Kauecmee aHood 8 cepebpsHblL

CMAHOAPMHBIX VCIOBUSX MeOHblll

Modxcem 8bICMYNnamy

2JIEKMPOO.

12. Ilpu snexmponuze 6001020 H,

pacmeopa cyneghama meou (1) SO,

C UHEPMHLIMU DNeKMPOOaMU Cu

Ha amooe npouUcxooum 0,

gvloeneHue sewjecmsa,

Gopmyna Komopoeo umeem
8U0

13. . Vpasunenue npoyecca,
npomexkaowe2o Ha  Kamooe
npu  d1eKmponuse  600HO20
pacmeopa 2udpokcuda Kaius,
umeem 8uo

2H,0 - 4e® 4H +0O;

K"+ e®K’

2 H +2e®H,

2H,0 + 2e®H, + 20H"

14 3navenue pH pacmeopa
Veenuuusaemcs 8 pe3yivmame
INEKMPONU3A C UHEPMHLIMU
INEeKMPOOamu 800H020
pacmeopa  conu,  Gopmyna
KOMOPOU umeem 8Uo:

Cu(NO;),

NaCl

CuClg

Na2S04

15. Haubonvuee ronuyecmeo
eKmpuiecmsa nompeodyemcs
ons NOyYeHUs nymem
INEKMPOAU3A (8bIXOO NO MOKY
npunams pasuoim  100%) 1
epamma ...

16. Ilpu snekmponusze 600H020
pacmeopa, codeparcaweo
Humpamer pmymu (II), meou

Hg, Cu, Ni, K

Hg, Cu, Ni, K, H,

Cu, He, Ni, H,, K

(1l), nuxena (II) u kaws 6 Hg, Cu, Ni, H,
CMAHOAPMHBIX VCI08USIX,

nocaed08amenbHOCb

6blOeIeHUS seuecms Ha

Kamooe umeem 6uo:

17. Tlpu NOBbIULEHHOT SO,
B1AANCHOCTNU Haubonee N,
KOPPO3UOHHO-AKMUEHbIM CO;
2A30M ABIAEMCA ... CcO
18. JKenesnoe wuzoenue npu YUHK
HapyuleHuu yenrocmHocmu 071060
NOKpbIMuUs 60 BIIAIHCHOLL MacHUtl




ammocghepe 0yoem AMIOMUHUTL
paspyuiamscs Ovicmpee, eciu

Memainiom NOKpbIMus

A6/emcst

19. Ilpu xopposuu, ceazaunHol 40H - 4¢ =2H,0 + O,
Cc  Hapywienuem  YUHKOB0O20 Zn’-2e = Zn**
NOKpbIMUsL ~ HA  JICENIe3HOM Fe’-2¢ = Fe?*

uz0enuu 80 GIANCHOM 8030yXe, Fe2t 4+ 2¢ = Fe,

Ha aHode Oydem NpomeKamv

peaxyus, VypasHeHue

KOMOpOU umeem 8uo.

20. Cymma xoa¢hhuyuenmos 6 cymmaprHom ypasHenuu npoyecca 31eKmpoausa 600H020 pacmeopa
HUmMpama cepedopa pasna ...

2L 6 Hs docmuofcgnug mapeanyeswiti £ 0 2+ =-1,18B
Haubonvuleeo 3Hauenus I/ Mn 2+ Mn
2ANbBAHUYECKO20 — DlleMeHmd, 0
0OHUM us 91eKMpPo00s nuxenegoiti E =-0,25B
24
KOMOpOo2o A67151emcst Ni© /Ni
CManoapmHulil . YUHKOBbLU cepebpanbiil EO . — 4080 B
2/IEKMPOO (E = Ag ' /Ag
2+

Zn”= " |Zn 5 EO B

—0,76B), 6 kxauecmee 8mopo2o MeoHblll 2+ = 10348
Cu” /Cu

HEe0OX00UMO UCNONBb30BAMNb
CMAHOAPMHBLI DNEKMPOO:

22.Cymma Ko2¢hhuyuenmos 6 cyMmMapHom ypasHeHuy npoyecca 31eKmpoau3a 600H020 pacmeopa
HUmpama cepedpa pasua ...

23.I1pu asnexkmponuze pacmeopa xiopuoa meou(ll) na kamoode sviderunocy 12,7 2 meou. Oo6vém

2asza (1.y.), 8b10enUBUe20Cs HA AH00e, PABEH J1.

24. Ilpu npoxodcoeHuu uepe3 pacmeop HUMpama cepeopa KoIUYecmsd IdIeKmpuiecmsd
senuyunou 48250 Kn na kamode obpasyemcs epamma(—os) yucmoeo cepeopa (F=96500
Kn/monn)

25. OJIC meonoco KOHYEeHMpayuoHHO20 2AIbBAHUYECKO20 dNeMeHma Oydem umemsv HauboabuLee
3HAueHue, eciu OOUH U3 INeKMPOO08 CMAHOAPMHbIU, a OpYeoU NOSPYHCEH 6 pPacmeop,
KOHYEHMpayusi UOHO8 Medu 8 KOMOPOM COCMAsisiem MO/,

26. Cymma xkoagppuyuenmos 6 negoul yacmu ypasuenus peaxyuu KMnO, + K,SO; + HSO4®...
cocmasiusiem ...

Bomnpocs! k kommiekcaomy 3aganuto TK-3 (Cpc)
1.Yto Takoe 31eKTpOOTPULIATENLHOCTh aTOMA?
2.Y10 Takoe CTEIECHb OKUCIICHUS?
3.B uem oTimyye NMOHSATHH BAJIECHTHOCTH U CTEIICHU OKHCJICHUS?
4.Kak Ha3bIBAIOTCS PEAKIIUH, COMTPOBOXKAAIOIINECS U3MEHEHUEM CTETICHU
OKHCJICHHSA?
5.B yem cymHOCTh MPOIECCOB OKUCIECHUS M BOCCTAHOBJICHUS ?
6.Kakue MoJIeKyIIbl, aTOMBI HOHBI MOTYT OBITh BOCCTAHOBUTEIISIMH, a KAKUE —
OKHCIIUTEIISIMHA?
7. Kak onpeiensieTcsi CTeneHb OKHUCICHUS 2JIEMEHTOB B COSIMHEHUN?
8. Kak ximaccuunupyroTcs OKUCIUTEIPHO-BOCCTAHOBUTEIHHBIC PEAKITNN?




9. IlpuBeauTe TmpaBWIa ONPEIEICHUS CTEIEHE OKUCIECHHS JJIEMEHTOB B
COEAMHEHUSIX.

10. Kak Bimsier cpega Ha NPOTEKAHHE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
POIECCOB?

11. Kak onpeienuTh HampaBJI€HHE OKUCIUTEIIbHO-BOCCTAHOBUTEIHLHON peaKIuu?
12. Kakune npo1ecchl Ha3bIBAKOTCS JIEKTPOXUMUYECKUMHU?

13. Ha kakue aBa THNa MOAPa3ACisIOTCSA SIEKTPOXUMUYECKHUE TTPOLIECCHI?

14. Yto Takoe 3JeKTPOJHBIA MOTECHIAAI?

15. MoXHO 7 3KCIIEPUMEHTAIBHO OINpPEISTUTh a0COJIOTHOE M OTHOCUTEIBHOE
3HAYEHHE IEKTPOHOrO MOTEHIMaa?

16. Uto Takoe NBONHOMN SIEKTPUUECKUN CIION?

17. Utro Takoe anexktpoa? HazoBuTe TUIBI 3JIEKTPOAOB. PacckakuTe yCTpOMCTBO
BOJOPOJHOTO 3JIEKTPOLA.

18. Uto Takoe cTaHAapTHBIE AJIEKTPOJHBIE TOTEHIIMAJIBI METAIIOB?

19.IToTeHnMan Kakoro 3J€KTpoJa MPUHUMAIOT PaBHBIM HYJIO U HCIOJB3YIOT B
KAueCcTBE JJIEKTPOJA CpPAaBHEHUS MPU HU3MEPEHUU HIEKTPOAHBIX IMOTEHIIUAJIOB
Pa3IUYHBIX METAJLJIOB?

20. Kakyro uHpOpManuio COACPKUT DICKTPOXUMHUYECKUM Psii CTaHIAPTHBIX
AJIEKTPOAHBIX MOTEHINAIOB? (sl HAMPSXKEHUN METaJJIOB)?

21. Kak omnpenensto 3HAYEHUS OJJIEKTPOJHBIX NOTEHUMAJIOB JUISI YCIOBUU,
OTJINYAIOUIUX OT CTaH/IAPTHBIX?

22.0T 4ero 3aBUCHUT 3JICKTPOAHBIN MTOTEHIMAT MeTalIa?

23. Uto Takoe rajJbBaHUYECKUI PJIEMEHT?

24. B 4yem mpuyMHa BO3HUKHOBEHHUS 3JIEKTPUYECKOIO TOKA B TaJlbBAHMYECKOM
3JeMeHTe?

25. Kakum 00pa3oM 3aMuchiBalOT YCIOBHO CXEMY TallbBAHUYECKOTO dJIeMeHTa?

26. Kakoli 31eKkTpoJ Ha3bIBalOT KaTOI0OM, KAKOW — aHOJA0M?

27.Kakue npolieccsl MPOTEKAOT HAa aHOJIe, Ha KaTtojie?

28. Kakoil 25IeKTpoJi B TaJbBaHUYECKOM JJIEMEHTE SBIISIETCS KaTOJIOM W KaKOM
aHosoM?

29. Kak 3amuchiBaeTCsi TOKOOOpasylolllas peakuus s TajlbBaHUYECKOIo
3memenTa?

30. Yrto Ha3bIBaroT 3eKTpoaABIKyIen cuioi (3/1C) ranpBannyeckoro 3nemMeHTa’?
31. Kak Beruuciisitor 9J1C raapBaHHYECKOT0 dJIeMeHTa?

32. Kak cBs3anbsl Mmexay coboit BenuuuHbl JJIC u sHeprum ['mbb6ca s
XUMHUUYECKOTO MPOIIECCa, JISKAIIETO B OCHOBE Pa0OThI rajlbBAHUYECKOIO dJIeMEHTA?
33. Yro Ha3biBaeTcs 37eKTpoau3oM? [Ipu kakux yciIoBHUSIX BO3MOKEH IEKTPOIU3?
34. Kakue 3JIeKTpoAbl IPU 3JECKTPOJIM3E HA3BIBAIOTCA KaToJIoM M aHojaoM? Kakue
MIPOLIECCHI MPOTEKAIOT HA 3TUX 3JIEKTPOAAX MPH IEKTPOIU3E?

35.Kakue meTamibl MOXKHO MOJYYUTh TMpPHU JJIEKTPOJIM3E PACIUIaBOB U HEIb3s
MOJIYYUTh MPHU 3JEKTPOIU3E BOJIHBIX PACTBOPOB UX COJIEH?

36. MoXeT JI1 pacTBOPSATHCS KaTOJI MPHU IEKTPOIU3e?

37. Kak mnporekaer IpoLECC OKHMCICHUS IIpU IPOBEICHHUM DJIEKTPOJIN3a C
HEPACTBOPUMBIM aHOJIOM?



38. Kak mnporekaeT mpolecc OKHCICHUS IpPU MPOBEICHUM DIIEKTPOJI3a C
AKTUBHBIM, PACTBOPUMBIM aHOJIOM?

39.  Kakue D3IeKTpOXMMHYECKHE IMPOLECCHl MPOTEKAIT IPU SJIEKTPOJIH3E
pacCILIaBOB JIEKTPOJIUTOB?

40. Yem ominMyaercs OdNEKTPOJIM3 BOAHBIX PACTBOPOB  DJIEKTPOJUTOB  OT
3JIEKTPOJIN3a X PACIIABOB?

41. Jna kakux METa/UIOB XAapAaKTEp KATOAHBIX IMPOLECCOB MPHU DIICKTPOIU3E
PacTBOPOB U PACIUIABOB UX COJIEH OAMHAKOB?

42.KakoBa MOCJI€IOBAaTEIbHOCTh BOCCTAHOBJICHHS HA KaTOJE NPHU DIIEKTPOIU3E
BOJHBIX PaCTBOPOB JIEKTPOJIUTOBR?

43. KakoBa mocienoBaTeIbHOCTh OKUCIICHHS Ha aHOJIE MPHU AJIEKTPOIN3€ BOTHBIX
PacTBOPOB AJIEKTPOIUTOB?

44.OKuCHAIOTCA JIM Ha aHOJE AHUOHBI OKCOKHUCIIOT TMPHU DIEKTPOJIM3E BOJTHBIX
PacTBOPOB COOTBETCTBYIOLIUX KUCIOT U 00pa3yeMbIX UMHU COJIeH?

45 .Kakue TUIIBI aHOJOB BbI 3HAeTE?

46. Ha uem 0CHOBaH METOJ OYMCTKU METAJIJIOB JJIEKTPOJIU30M?

47. B yeM cymHocTb 3aKk0HOB Dapajes, ONMUCHIBAIOIIMNX KOJTUYECTBEHHYIO CTOPOHY
IPOLIECCOB AIEKTPOIU3A?

Tumnossie 3agaun (P33) TK-3:

1. Jlns mMpUBENCHHOTO YpaBHEHHUS OMPEICTUTE CTETICHH OKHCIICHHS BCEX
aTOMOB, BXOASIIMX B MOJICKYJIBI HCXOJHBIX BEIIECTB W IPOJYKTOB PEaKIIHH.
HalimuTe s7neMEHTBHI, MEHSIOIIME CTCICHb OKHCIICHHS, YKAXUTE OKHUCIUTEIbh WU
BOCCTaHOBUTENb. PaccTaBbTe KOIDPUIIMEHTHI METOJOM HOHHO-3JIEKTPOHHOTO
OamaHca C y4eTOM Cpelibl, B KOTOpOM MpOTEKaeT peakius (Kucias, MeIoyHasl,
HEWTpaabHasl).

KMnQOy4 + P + HySO4 H3PO4 + K5SO4 + MnSOy
KOH + Cl, KCI+ KOCI + H,0

NaNO, + PbO, + H,SO4 NaNOj3 + PbSO4 + H,O
Jo+H,S HI+S

Sn + HNO3 Sn(NO3)2 + NH4NO3 + HoO

H»>S + H»SO4 S +SO» + HyO

SO, + KMnOy4 + HyO K»SO4 + MnSOy4 + HySOy
PbO, + HCI1 Cl, + PbCl, + H,O

Bi+ HNOj3 Bi(NO3); + NO + Hy,O

KClO3 + HC1 KC1 + Cl, + H,O

KMnOy4 + NO + H,SO4 HNO3 + MnSOy4 + K»>SO4 ++ KNO3 + H,O
J» + Brp + HbO HJO3 + HBr

Sn + H,SO4 Sn(SO4); + SO, + HO

Cl, + KBr + KOH KBrO3 + KCl + Hy,O
Mn(NO3), + KC1O3 + HbO MnO, + HNO3 + KCI
CryO3 + KOH + KNO3 K»CrO4 + KNO; + H>,O



KMnOy4 + K»S + H)O MnO; + KOH + S

Fe + HNO3 Fe(NO3)3 + NO + H,O

FeSO4 + H>SO4 + HNO3 Fer(SOy4)3 + NO + H,O
SO, + Clp + HbO HpSO4 + HCI

2. CocTaBpT€ CXEMbl JIByX TaJlbBaHUYECKHUX DJIEMEHTOB, B OJHOM W3
KOTOPBIX MEIb CIyKHJIa OBl KATOAOM, a B IpyroM aHoJ0M. Hamuiure ypaBHEHUS
peaKIuii, MPOUCXOMAIIMX IPH PadOTe ATUX 3JIEMEHTOB. BBIYHCINTE 3HAYCHUS
cranaapTHeIX DJ[C 115 3TUX TaIbBaHUUYECKUX JIEMEHTOB.

3. BblunciuTe TOTEHIMAT BOJOPOIHOTO 3JekTpoaa, eciau [H']=
=3,8-10-3 moub/ 1.

4. Tlorenuuan BogopoaHoro sjektpona paBeH 0,145 B. Onpenenute pH
pactBopa.

5. Bpruuciure, kak HU3MEHUTCA BJICKTPOJHBIM MOTEHIMAT IUHKA, €CJIU
KOHIIGHTpAIUsl pacTBOpa cyib(dara MHWHKA, B KOTOPBHIM TOTPY>KEHA ITMHKOBAS
miactuHa, ymeHbmutcs ot 0,1 1o 0,01 Mons/m.

6. IloreHumam Mapra’HueBOro 3JIEKTPOJAd, MOMEIIEHHOTO B PAacTBOpP €ro

comu, coctaBun 1,1 B. BpluucianTe KOHIEHTPAlMIO HOHOB MapraHma Mn2t
(MOTIB/M).

7. BbIUuCINTE MOTCHIIMAT JKEJIE3HOTO JIEKTPOIa, TOTPYKEHHOTO B PaCTBOP,
coaepxamuii 0,0699 r FeCl, B 0,5 .

8. PaccumTaiiTe »1eKTpO/HBIE TIOTEHIIMAIBI MATHUS B PACTBOPE €TI0 COJH IIPH
KOHLIEHTpanusax uona Mg2t 0,1; 0,01; 0,001 mons/m.

9. Belunciure KOHIEHTpaLMo HOHOB HT B pacTBOpe, B KOTOPOM IOTEHIHA
BOJIOPOJIHOTO 3JEKTpoAa paBeH 236 MB.

10. Onpenenure BEIUMUKUHY 3IAEKTPOAHOTO MOTEHIMANA MEIU, TOTPYKEHHON
B 0,0005 M pactBop Cu(NO3)»,.

11. Ipu kaxoii konuenTpauu 1oHoB Cu2™ (MONIB/T) 3HaYEHUE MOTEHIMAIA
MEIHOTO  JJICKTpOJa  CTAHOBUTCA  pPaBHBIM  CTaHJAPTHOMY  TOTCHIHATY
BOJOPOJIHOIO 3eKTpojia?

12. 9JIC  rajbBaHMYECKOTO  DJIEMEHTa, OOpa30BAHHOTO  HHKEJEM,
IIOTPY>KEHHBIM B PACTBOP €0 COIM ¢ KOHLEHTpanuel noHoB Hukensa 10-4 Mosn/m,
U cepedpoM, MOTPYKEHHBIM B pacTBOp ero couu, paBeH 1,108 B. Omnpenenute

KOHIEHTPALUIO HOHOB Ag™ B pacTBOpE €ro coJu.

13. CoctaBbTe cxeMy pabOThl TAIBBAHUYECKOTO JJIEMEHTa, 00pa30BaHHOTO
XKEJIe30M U CBUHIIOM, morpyxeHHbiMu B 0,005 M pactBopbl HX COJIEH.
Paccuwmraiite 9J1C 3TOr0 s1eMeHTA.

14. CoctaBbTe CXeMy MPOIECCOB, MPOUCXOISANIUX TMpU padoTe MeITHO-
KaJIMUEBOTO TaJIbBAHUUYECKOTO 3JIEMEHTa B CTAHJIAPTHBIX YCJIOBUSX, PACCUUTANTE
ero J/IC. Uto Takoe KOHLIEHTPAIMOHHBIN rajdbBaHUYECKUN 3neMeHT? [IpuBeaure
npumep.



15. Beruncniure DJIC cepeOpsiHO-IIMHKOBOTO TajbBaHUYECKOTO 3JIEMEHTA,
ecii 00pa3yolIfe €ro 3JIEKTPOAbl MOTPYKEHBI B PACTBOPHI C KOHIIEHTpaIuei
katuoHa 0,002 monp/n. CocTaBbTe CXEMY DJIEMEHTA.

16. Paccunraiite DJIC rampBaHMYECKOTO0 JJEMEHTa, OOpPa30BaHHOTO
MarHueM M IIMHKOM, MOTPY>KEHHBIMH B PACTBOPBI UX COJIEH C KOHIEHTpALUSIMU
nonos [Mg2+]=1,8-10-5 , [Zn2+]=2,5-10-2 mounb/ 1.

17. CoctaBbTe CXEMy KOHUEHTPALUMOHHOIO TaJbBAaHMYECKOTO 3IIEMEHTA!
cepeOpsHBII SIIEKTPOA B pacTBOpe ero comu ¢ [AgT]=10-4 Monb/1 u cepeOpsAHBIii

51eKTpoj; B pacTBope ¢ [AgT]=10-3 Monb/ 1. YKaxure, Kakoil M3 DJIEKTPOJOB
OyneT aHosoM, Kakoi - katogoM. Paccuuraiite 3J1C anemenTa.

18. Paccumnraiite D/IC ranpBaHMYECKOrO 3JIEMEHTA, COCTOSILETO0 M3 JBYX
MEJIHbIX IUIACTUH, MOTPYKEHHBIX B PAacTBOpP COJM MEAU C KOHIEHTpalueu y

ozHOrO U3 31nekTponos [CuZt]=1,0 Mons/ 1, a y apyroro - [Cu2™]=10-3 mons/1.
19. N'anbBaHMUYECKas LIETIb COCTABIICHA U3 JKeJie3a, OTPYKEHHOTO B pacTBOP

ero colM ¢ KoOHIeHTpauueil uoHoB Fe2T, pasmoit 0,001 mons/n, u wmeam,
norpy>k€HHOM B pactBop €€ coyid. Kakoil KOHUEHTpaluu JT0JDKEH OBITh PacTBOP
Mmenu, 9To0b1 DJIC 1ienu Obuta paBHOUM HYJIIO?

20. Hanumure ypaBHEHHUsI 3JIEKTPOJIHBIX IPOLIECCOB, MPOTEKAIOIIMNX IpPHU
anekTpoiuse BoaHoro pactBopa BaCly ¢ yrompHbIMu 3nekTpomamu. UTo Takoe

noJisipu3alus B mpoiieccax 3JekTpoiunsa? Kakue BUIbI TOISIpU3alUMK Bbl 3HAETE U
KaKOBBI PUYMHBI KX BO3ZHUKHOBEHUS?
21. IIpu snektponuse BogHoro pactBopa SnCly, Ha aHoje BbIAETWIOCH 4,43

mutpa Cly (ycnoBusi HopMainbHble). Kakoe BelIeCTBO M B KAaKOM KOJIMYECTBE

BBIJICIIIIOCH Ha KaTojae? Hanummure cxemy 3J1eKTpoau3a.
22. Hanmmmre ypaBHEHHsI JJIEKTPOJHBIX IIPOLIECCOB, IMPOTEKAIOIIUX MPH
anekTponusze BogHoro pactBopa FeCly ¢ wuHeptHhiM aHogoM. KakoBa

IIOCJIEOBATENBHOCTD OKHUCIIEHUS MOHOB M MOJIEKYJl Ha aHOJAE NIPU DIIEKTPOJIM3E
COJIEN PA3JIMYHBIX TUIIOB?

23. Kakoil o0bem kuciopona (H.y.) BBIIECIUTCS NpPH MPOMYCKaHUU TOKa
cunoit 6 A B Tteuenue 30 muH yepe3 BoaHbM pactBop KOH? Hammmmre cxemy
3JeKTpoJin3a BoaHoro pacrsopa KOH.

24. Hanumure ypaBHEHHUS JJIEKTPOJIHBIX IPOLIECCOB, MPOTEKAOIIUX MPH
anektposinze BogHoro pactBopa Ca(NOs3)r ¢ umHepTHBIMU 3nekTpoaaMu. Kakosa

MOCJIEIOBATEILHOCTh BOCCTAHOBJICHUSI HMOHOB M MOJIEKYJ Ha KaToAEe IMpH
AIEKTPOJIU3E COJIEN PA3IUYHBIX TUIIOB?

25. 1Ipn kakol cuie TOKa MOXHO MOJy4yduTh Ha kKaroae 0,5 T HuKens,
noaBepras daekTpoausy pactBop NiSOy B Teuenue 25 muH? Hamumure cxemy

npoliecca IeKTPoIIn3a.

26. Ilpu snekTponn3e pacTBopa XJIOpHAa JIBYXBaJCHTHOTO METalljla Ha aHOJIe
BbIEeTIIIOCH 560 MiT ra3a (ycIoBUS HOpMajbHBIE), @ HAa KAaTO/AE 3a ITO K€ BpeMs
BeIIeMIOCh 1,6 T Meramia. Kakoi 3To Metamn? Hamummre cxemy 3JeKTposH3a
pacTBopa COJH.



27. Kakasi macca cepebpa BBIACIUTCA MPU MPOIYCKAHUHM TOKAa CUJION 6 A
yepe3 pacTBop HuUTpaTa cepedpa B Teuenue 30 mun? Hamummmre cxemy mporiecca
AJIEKTPOJIN3a pacTBOpa HUTpaTa cepedpa.

28. IIpu npoxoxkIeHUN Yepe3 PacTBOP COJIM TPEXBAJICHTHOTO METajlla TOKa
cmnon 1,5 A B Teuenme 30 MuH HaA Karoae BeiAcamwiIochk 1,071 r meramna.
Onpenenure aTOMHYIO Maccy MeTajuia.

29. Ilpu snexrposuze BojgHOro pactopa Cry(SO4)3 TOKOM cuioit 2 A Macca

KaToja yBeIM4MIach Ha § r. B TeueHne Kakoro BpEMEHU MPOBOAMIIN JIEKTPOIHU3?
Hanumure cxemy mponecca 3J1eKTpoausa.

30. OnummTe mpolecc pKaBJIEHUs >Kele3a BO BiaxHoM arMmocgepe. K
KaKOMY THUITYy KOPPO3UU - XUMUYECKON MU IEKTPOXUMHUYECKON - OTHOCUTCS 3TOT
npouecc? Hanuiumre ypaBHEHHs] COOTBETCTBYIOIIUX PEAKIUH.

31. Onumure cynHOCTh Ipolecca 3JIEKTPOXUMHUECKON Koppo3uu. [louemy
B MHEPTHON aTMocdepe Mmpolecc KOPpO3UH MPOTEKAET 3HAYMTENIbHO MEJICHHEE,
4YeM Ha BO3AyXxe?

32. KaTonHbIM WJIM aHOAHBIM SIBJIIETCS CBUHILIOBOE IOKPBITUE Ha XKene3e?
CocrTaBpTe ypaBHEHHS AHOAHOTO M KaTOJHOTO IMPOLECCOB KOPPO3UU TaKHUX
U3JIETIUI TIPU HapYIIEHUH LIETOCTHOCTH ITOKPBITHSI BO BJIAYKHOM BO3yXE.

33. Oxapaktepu3yiTe  aHOAHBIM W  KATOJAHBIM  TPOLIECCHl  MpHU
IEKTPOXUMUYECKON Koppo3uu. Kakyro poibs urpaer atMochepHbId KHCIOPOJ B
mpoieccax Koppo3uu?

34. O0BACHUTE CYLIHOCTh MPOIleccCa KOPPO3UU KeJe3a, MOKPHITOTO [TUHKOM.
Hanummnre cooTBETCTBYIOIIME YPAaBHEHUS PEAKIIUH.

35. J1nd nuIIeBbIX KOHCEPBOB MPUMEHSIOT MOCYAY W3 JIMCTOBOIO JKEIe3a,
IIOKPBITOI'0 OJIOBOM. ByZeT JIM 3TO MOKPBITHE DJIEKTPOXUMHUUYECKOU 3aILUTOMN IPU
MIOBPEXKJICHUU CJ104 0JioBa? JlaliTe MOTUBUPOBAHHBIN OTBET.

36. [loueMy XMMUYECKH YUCTOE KENE30 fABJISIETCS OoJjee CTOMKUM IMPOTHUB
KOPPO3UH, YEM TEXHUYECKOE Keme30? [[aiiTe MOTUBUPOBAHHBIN OTBET.

37. OnumuTe mpoiecc aTMOCPEPHON KOPPO3UU KeJe3a, MOKPHITOrO CI0EM
HUKEJS,, P HapyLIEHUW LEJIOCTHOCTU MOKpbITUs. lIpuBenuTte 371€KTpOH-HbIE
YPaBHEHUS aHOJHOI'O U KaTOJHOT'O MPOLECCOB.

38. XKenesHoe wuznenue MOKPbUIM KagMUeM. AHOJHBIM WIM KAaTOOHBIM
aBisieTcs: 3T0 TNokpbITHe? CoCTaBbTE 3JIEKTPOHHBIE YPABHEHHS AaHOIHOIO H
KaTOAHOTO MPOLECCOB KOPPO3HH 3TOTO U3/ BO BIAKHOM BO3AYXE U B COJIIHOM
KHCJIOTE.

39. B 4eM 3aKiI04aeTcs CYIIHOCTh NPOTEKTOPHOW 3alATHl METAJUIOB OT
Koppo3uu?

40. TIlpu snekTponuse BojgHOro pactBopa xjopuaa ojnoBa(ll) Ha aHome
Bbienunoch 4,48 1 xmopa (H.y.). Kakoe BemecTtBo M B KakoM KOJIMYECTBE
BBIIEIWJIOCH Ha KaToae”?

41. Tlpu »snextponusze pactBopa xiyopuna wmeau (II) macca xaroma
yBequumwiack Ha 3,2 T YUTto mpou3onuio mpu 3ToM Ha MeaHoM aHojae? Kakoe
BEILIECTBO BBIICIIUIIOCH U B KAKOM KonndecTBe? Hanummure cxemy 3J1eKTpoJin3a.



42. Tlpu »snexkrponusze pactBopa xuopuna wmeau (II) macca xaroma
yBenuuuiack Ha 3,2 r. Uto mpou3ouuio mpu 3ToM Ha MeaHoMm aHojne? Kakoe
BEILIECTBO BBIICIUIIOCH U B KAKOM KonnuecTBe? Hanummnre cxemy 3neKkTpoauza?

43. DnexTpoau3 pacTBopa cyib(hara HEKOTOPOTO METauia TMPOBOIWIHA TIPH
culie Toka 6 A B TeueHue 45 MHH, B PE3yJIbTAaTE YEro Ha KaTOAE BBIICIWIOCH 5,49 T
MeTaia. Beraucnnre MOISIpHYO Maccy SKBUBaJ€HTa METALIA.

44. Hanumure cxeMmy 3JIEKTPOJIM3a BOJHOTIO PacTBOpA XJIOPHUAA KAJIbLUS U
CXEeMy 3JIEKTpOJIM3a paciiiaBa Xjopuaa Kajablus. B kakoM ciydyae MOXET ObITh
MOJIYy4YEeH METAUIMYECKUN KaIbIHAN?

45. OnuuuTe npouecc aTMOCHEpHOro pHKABICHUS KEIEIHBIX U3IETUH.

46. OnummTe mpouecc aTMocPepHONM KOPPO3UM JTYKEHHOTO Keje3a IpH
HapyUIEHUU TOKPBITHSI.

47.0nuiuTe npoiecc aTMochepHON KOPPO3UU OIMHKOBAHHOTO JKeJle3a pH
HapyUIIEHUU TOKPBITHSL.

48. Kak mporekaer armocepHas KOppO3Hs XKeje3a, MOKPHITOTO CI0EM
Hukena? ONUIIUTE aHOHBIA U KaTOHBIN MPOIIECCHI.

49. AHOJIHBIM WM KaTOJHBIM SIBJISIETCS CBHHIIOBOE IMOKPBITUE Ha Keye3e?
Onumure mpouecc KOPPO3UH 3TOTO U3JAEIUS BO BIAXHONW aTmocdepe mnpu
HapYyIICHUU TTOKPBITHSI.

50. Uzpenue u3 xemne3a NOKPbUIA KagMUeM. AHOJIHBIM WA KaTOJAHBIM OyJeT
9T0 MNOKpbITHE? ONHUIIATE TPOLECC KOPPO3HM OTOTO M3IEIUS BO BIAKHOU
aTMoc(depe npu HapyIIEHUU MOKPHITHUS.

51. HazoBute nBa MeTaiia, KOTOpble MOTYTCIYKHUTh JUJIS JKejle3a KaTOAHbIM
nokpeiTieM. ONUIIMTE TPOLECcC KOPPO3WHM BO BIAKHOW arMmocdepe mnpu
HapyUIIEHUU TAaKOTO MOKPBITHSI.

52. HazoBuTe /Ba MeTaia, KOTOPbIE MOTYT CIY>KHUTh JJIs ’KEJI€3a aHOAHBIM
nokpbiTeM. OmnuiuuTe NpoLecC KOPpPO3UH BO BIAXKHOM armocdepe mpu
HapyIIEHUU TaKOTO MOKPBITHSI.

53. Jlnsg numeBbIX KOHCEPBOB MPUMEHSIIOT MOCYIy M3 JMCTOBOTO JKEJe3a,
MOKPBITOTO OJOBOM. ByJET JIM 3TO MOKPBITUE JIEKTPOXUMHUUYECKOW 3AIUTON MPH
NOBPEKIEHUU CJI0S 0JI0BA?

OJIP. 3agaHuss K JabopaTopHbIM  paboTaM  TO  pasleny
«DIMEKTPOXUMHUIECKHE MTPOILIECCHI»:

JlaGopatopHas pa6otra 6. CnocoObl BbIpaXXE€HUSI COCTaBa PacTBOPOB.
IIPUTOTOBJICHHE pPacTBOpPOB 3aJJaHHOM KOHIICHTPAIIH u3 Oonee
KOHIICHTPUPOBAHHOTO pacTBopa. OKUCIUTETHFHO- BOCCTAHOBUTEIIBHBIC PEaKIINH.

1) IpuroroButs 100 Ma 5 % (2 %, 3 %, 1 %) pactBopa u3 20 % pactBopa
xyopuaa Hatpus (cynbdara HaTpus).

2) PaccuutaTh MOJSPHYIO KOHUEHTPALUIO, MOJISIPHYIO KOHIIEHTPALUIO
HKBUBAJICHTA, MOJISTIBHYIO KOHIEHTPALIUIO, TUTP IPUTOTOBIEHHOTO pacTBOpa

2) IlpoBecTu OKHCIUTENHbHO-BOCCTAHOBUTEIBHBIE PEAKIIMM B PA3IUYHBIX
cpeaax (KUCIOM, HEUTpAIIbHOM U 1IETOYHON );

3) Omnpenenuth TUM BCEX PEAKLMM OKUCIECHUS — BOCCTAHOBIICHUS;



4) OmnpenenuTb HW3MEHSIONIMECS CTENEHU OKHUCJICHUSI DJEMEHTOB B
COEAMHEHUSX, YYACTBYIOIIHNX B OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUSX;

5) CocTaBUTh ypaBHEHHUS OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX PEAKIHMN C
yuetoM pH cpenbl U KojlnyecTBa aTOMOB KHCJIOPOJA, UCHOJb3ysl METOJ HMOHHO-
3JIEKTPOHHOTO OajaHca.

JlaGoparopHasa pabota 7. V3MepeHune HaMpsHKEHUs M pacdeT DJICKTPOJIBHKYILEH
CWUJIBl  rajbBaHWYecKoro anemeHta. Omnpeaenenue sHeprun rudbca B
OKUCIIUTEIbHO-BOCCTAHOBUTEILHON PEaKIINU.

1) CoGpaTh MEIHO-IIMHKOBBIA TaJIbBAHUUECKUN DJIEMEHT U HU3MEPUTH €ro
HaIpsDKEHHUE;

2) Paccuutars D/IC MeqHO-LIMHKOBOTO TaJIbBAHUYECKOTO 3JEMEHTa, €CIH
KOHIIEHTpAIUsl  MOTEHIHUAaJoNpeaeNstonux uoHoB Meau paBHa 1 (0,1;
0,01) monp/n, nonos muuka 1 (0,1; 0,01) monp/n. KoHeHTpaIus 3JI€KTPOJIUTOB, B
KOTOPBIE MOTPYKAKOTCA SIEKTPOIbI, ONPEAEIAETCS MPENoaBaTeieM

3) CoOpaTh KOHIICHTPAIIMOHHBIHN TaJbBAHUYECKHUI 2JIEMEHT U U3MEPUTH €ro
Harpsbkenue; paccuutath JJ{C KOHIIEHTPAIIMOHHOTO TAIbBAHUYECKOTO AJIEMEHTA,
€CJIM KOHIICHTpAIHS OTeHITHaIonpeaessronux noHoB pasHa 0,1; 0,01 moib/1.

1) ITo3HAaKOMUTBCS C ONMMCAHUEM U TPUMEHEHUEM BBIIPSIMUTEIHHOTO
ycrporictea BCA-5K-VY3;

2) [IlpoBecTH »SKCIEPUMEHT B COOTBETCTBUM C €ro ONHCAaHUEM U
COOJIFOZICHUEM TEXHUKHU 0€30MacHOCTH, COCTABUTh CXEMBI JIEKTPOJIM3a PacTBOPOB
COJIEM C YyKa3aHHWeM TMPOJIYKTOB DJIEKTPOJH3a U OOBSICHEHHEM AJIEKTPOIHBIX
IIPOIIECCOB.

JlabopatopHas pa6ora 8. Koppo3susi meTayiios.

1. BoIMOTHUTE IKCIIEPUMEHT 0 U3YYEHHIO KOHTAKTHOM KOPPO3UU METAJIOB
U UCCJIEIOBAHUIO METOJIOB 3aIlIUTHI METAJIJIOB.

2. Omnpenenure BIUSHUE TMPUPOJLI KOHTAKTUPYIONIUX METANIOB Ha
CKOPOCTh KOPPO3HH XKeJe3a, HUHKA.

3. 3apucyiiTe CcXeMbl KOPPO3HOHHBIX MPOILECCOB AJIEMEHTOB, YKAXUTE
COCTaB KOPPO3UH.

4. Odopmute otuer. Otuer mo naboparopHol pabore odopmisieTcs
oOyJaromuMcsl UHIUBUAYaIbHO M JOJDKEH COAepX aTh: TEMy M Ielb pPalOOTHI;
nepedeHb 00OpyAOBaHHWsA, TOCYIbl, PEAaKTUBOB W MaTepHaliOB; KpaTKHe
TEOPETUYECKHE CBEJCHUS MO TeMe padoThl; X0 paboThl (IO KaXKIOMY OIIBITY);
CXeMBl KOPPO3MOHHBIX TIPOIIECCOB JKele3a © [HWHKA C  BOJOPOIHOU
JenoJiApu3alreii; cxeMbl padOThl KOPPO3HOHHBIX 3JIEMEHTOB MpPU HAPYLIECHUU
KAaTOAHBIX M AHOAHBIX TMOKPBITUH; CXEMy KOPPO3UHU 3KeJlie3a C KHUCIOPOJHOU
JENOJIAPU3AIINEH; BEIBOIBI.

JlJist MpoOMesKyTOYHOM aTTeCTALUM:

llepeuenv sK3ameHayuoOHHbIX 8ONPOCO8
1. ITpexmet xumun. [loHsITHE O MAaTEPUU U IBUKECHUMU.
2. 3aKOH COXpaHEHHMs MACChl U DHEPTHH.



3. 3HaueHNe XUMUHU B U3yUYEHUHU IIPUPOJBI U PA3BUTHH TEXHUKH.

4. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI XUMHH. 3aKOH YKBUBAJICHTOB.

5. IlepBeie Momenu ctpoeHuss aroma. Mopgens aroma JIx. Tomcona,
IJIaHeTapHas MoJielb aroMa . Pesepdopra.

6. KBanTel u Mozienib atoma bopa.

7. KBaHTOBO-ME€XaHMYECKasl MOJENb aroma Boxopona. JIBOMCTBEHHas
npupoza aekTpoHa. Opoutans. BonnoBoe ypaBHenue Illpenunrepa. KBantosbie
YHCIIa.

8. KBaHTOBBIE YMCIa, XAPAKTEPUBYIOIIUE COCTOSIHUE DJIEKTPOHA B aTOME:

raBHoe (n), opoutanbHoe (/), marHuTHOE (M), CHUHOBOE (Mg). ATOMHBIE
opOuTany. JHEpreTUYecKud ypoBeHb. DJHEPTreTUIECKUN MTOTYPOBEHb.

9. CTpoeHue MHOTO3JIEKTPOHHBIX aTOMOB. ODIJIEKTPOHHBIE KOHMUTypaIuu
anemenTa. [lpaBuna 3amoNHEHHWs] OSJIEKTPOHAMH aTOMHBIX — opOuTtaned B
MHOT'03JIEKTPOHHBIX aTOMaX: MPUHIUI MUHUMAJIbHOW SHEPIUU, IPABUIIO
B. KiteukoBckoro, npunuun 3anpera [laymm, npasuiio ['ynaa.

10. Ilepnognueckuit 3axoH .M. Menaeneesa.

11. Ilepnognueckas cucteMa 3JIEMEHTOB U JIEKTPOHHASI CTPYKTypa aTOMOB.
DJIEKTPOHHBIC aHAOPTU. XapaKTePUCTHKA FJIEMEHTOB S-, p-, d-, f~CEMEUCTB.

12. Ileproanyeckrue CBOMCTBA AJIIEMEHTOB: SHEPIHsl HOHU3AIMH, CPOJICTBO K
AIEKTPOHY, JIEKTPOOTPULIATETbHOCTh, ATOMHBIE PAINYCHI.

13. OcHOBHBIE BHJIBI CBSI3€HM: WOHHAs, KOBAJICGHTHAs, W MeETaJUIMYecKas
CBSI3U.

14. KoBaneHTHasi CBSI3b: MOJIIPHOCTh, OOMEHHBIA M JOHOPHO-AKIIENTOPHBIM
MEeXaHU3M 00pa30BaHUs KOBAJIEHTHOU cBsizu. Meroa BasieHTHBIX cBsizeit (MBC).

15. IlpocTpaHcTBEHHAss CTPYKTypa MOJEKyd. [uOpuamuszanus aTOMHBIX
opouraneii. [TonsspHOCTH MOTEKYI.

16. Meton  monekymnsipabix  opburtaneit  (MMO). Cas3bpiBatomue W
paspeixiisitoiue  opoutanu. I[lopsok W SHeprusi CBS3U.  DIJIEKTPOHHBIE
KOH(UTYpaIMA MOJICKYI.

17. BonoponHasi CBSI3b. DHEpPrusi M JIMHA BOJOPOJHOW CBSI3U. BiusHus
BOJIOPOJIHBIX CBSI3€M Ha CBOMCTBA BEILIECTB.

18. Xumuyeckass  TepMOAMHAMHKA.  TepMoauHaMUYecKue  (YHKIUU:
BHYTPEHHSISI DHEPrus, OHHTAJbIIMS, DOSHTpoOmus, »dSHeprus [ubOca, »sHeprus
['enpMmrosasna.

19. BHyTpenHsiss sHeprus, TEmioTa u pabora. IlepBbiii 3akoH
TEPMOJUHAMHUKHU.

20. DHTanbNUs CUCTEMBI U €€ U3MEHEHHE. TeruioBor 3PheKkT XuMUIeCKOM
peakiuu. TepMOXUMHUUYECKHE YPaBHEHUS. DHTAIBIHS 00pa30BaHUs.

21. Tepmoxumuueckue pacueTsl. 3akoH ['ecca. CnenctBusi 3akoHa ['ecca.
Terutora cropanus TOIUIMBA.

22. CaMOnIpou3BOJIbHBIE peakiuu. BTOpoill 3akOH TEepMOAMHAMUKHU ISt
W30JIMPOBAHHBIX CHUCTEM. OHTPONMS XUMHUYECKOW peakuuu. TpeTud 3aKkoH
TEPMOJUHAMHUKHU.



23. Dueprusi ['mbbca — Kputepuid CamMONMPOU3BOJILHOTO MPOTEKAHUS
XUMUYECKUX peakiuil. Jueprusi [ mb6ca oOpa3zoBanus BemecTB. JHeprus ['mb60ca
XUMHUYECKUX PEAKIUH.

24. Xumnueckoe paBHoBecue. KOHCTaHTa XMMHYECKOrO PaBHOBECHS IS
TOMOTE€HHBIX M TeTreporeHHblx cucreM. lIpumnnmn Jle-Illarense. Hanpasnenwne
CIBUTa PaBHOBECHUS B PAaBHOBECHBIX CHUCTEMax IMPU WU3MEHEHUM KOHIIEHTpAIWid,
napIyagbHbIX JaBICHUN YYaCTHUKOB PEAKIIUU, TEMIIEPATYyPhl, TaBICHUSI.

25. ®azoBbie paBHOBecus. Da3oBble IUArpamMmbl s OAHOKOMIIOHEHTHBIX
cucteM. PazoBas 1uarpaMma BOJBI.

26. AncopOIIMOHHBIE PaBHOBECHS.

27. Xumunyeckass kuHeTuka. CKOpOCTh peakuuu. 3aBUCUMOCTb CKOpPOCTHU
peakuuyu OT KOHIEHTpauuu peareHToB. KuHernueckoe ypaBHeHue. Ilopsamok
XUMHYECKOUN pEAKIIHH.

28. OcoOEHHOCTH KHHETHKHU TeTEPOTCHHBIX PEaKIUH.

29. Bnusaue TtemmepaTypbl Ha CKopocTh peakmuil. [IpaBmiio Bant-I'oda.
YpaBHeHue AppeHuyca. JHeprusi akTUBALIUU.

30. MonekyasipHOCTh U MEXaHU3M peakuuil. [[pocThie U CIIOXKHBIE pEeaKIUu.
KonebarenbHble peakuuu. L{enHpie peakiuu B IpUPOIE U TEXHUKE.

32. Katanu3 u karanu3atopbl. MeXaHU3Mbl TOMOTE€HHOTO U I€TEPOre€HHOTO
KaTanus3a.

33. lucnepcubie  cuctembl. Knaccudukanuss  AMCHEPCHBIX  CHCTEM.
KommonaHele cucTEMEL.

34. PactBoppl M wux cBoicTBa. PactBopumocTs BemiecTB. CrnocoObl
BBIPAKEHUS KOHIEHTPAIIMK PacTBOPOB (MaccoBasi A0JIsl, MOJISIpPHAsT KOHLIEHTpaIus,
MOJISIpHAs KOHIIEHTpAIMs SKBUBAJICHTA, MOJISUIbHASL KOHIIEHTpAIUs, TUTP).

35. KonnuraTuBHbIE CBOMCTBA PacTBOPOB.

36. PacTBOpbI BJICKTPOJIUTOB. DIIEKTPOTUTHYECKAS JTACCOILAAIHS.
DIIeKTpOJIUTHYECKas Juccouranus Boasl, pH.

37. PactBopsl cinabbix siekTponuToB. KoHctanTta muccormaiuu. CreneHb
JYCcoIMalnu. 3aKoH pa3oaBieHus OCTBaIbAA.

38. PacTBOpBI CWIIBHBIX DJIEKTPOJUTOB. AKTHUBHOCTH DJIEKTPOJUTOB B
BOJHBIX pacTBopax. MonHas cuia.

39. Pacuetsl pH c1abbIX U CUIIBHBIX KUCJIOT U OCHOBAHUM.

40. Peakuumn ocaxneHuss — pactBopeHus. [IpomsBeneHne pacTBOPUMOCTH.
Pacuyer pactBopumocTH.

41. I'maponus comnen.

42. OKHCIUTENbHO-BOCCTAHOBUTENBHBIE TMpouecchl. CTENeHb OKUCIEHUS.
Teopuss oxucineHus-BoccraHoBieHus. Krnaccudukamuss peakiuil OKHUCIEHUS-
BOCCTaHOBJICHHSI.

43. CocTaBjeHUE ypaBHEHUN CIOKHBIX OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (MOHHO-3JIEKTPOHHBIN METO).

44, DNeKTPOXUMHUYCCKHE TIPOIECChl U CUCTeMBI. IloHsATHE 00 3JIeKTPOIHOM
NOTEHIHAJIE.

45. IToreHuManbl METAJUINYECKUX, ra3oBbIX u OKHUCJIUTEIBHO-
BOCCTAHOBUTENBHBIX 2JIEKTPOA0B. CTaHAAPTHBIM BOJLOPOIHBIA DJIEKTPOL.



46. 'anpBaHWYECKUM d1eMeHT. [ anbBaHUUYecKuid AnmeMeHT Skoou-Jlanmais.
N3mepenue DJIC. KoHnieHTpanmoHHas 1 3JIEKTPOXUMHUYECKAs MOJSpU3aLus.

47. DnexTposu3 pacruiaBoB u pacTBOPOB 3JIEKTPOJIUTOB.
[TocnenoBaTenbHOCTD ANEKTPOAHBIX IIPOLIECCOB IPU  DJIEKTPOJM3E PaCTBOPOB
ANEKTPOIUTOB. 3akoHbI Dapases.

48. IIpuMeHEHHE IEKTPOIU3a. DIEKTPOIU3 C PACTBOPUMBIM aHOOM.

49. Onpenenenue U kKiaccuPukaiuss KOPPO3UOHHBIX MPOIECCOB.

50. Xumnueckas koppo3us. KHHeTHKa XUMHYECKON KOPPO3UU.

51. DnekTpoxumMuueckas KOppO3HUsl. Koppo3us c BOJIOPOJHOMN
JENOJISIPU3ALIMEN U KUCIIOPOAHOW AETOIApU3aALUCH.

52. OCHOBHBIE METO/IBI 3AIINUTHI METAJLIOB U CILIABOB OT KOPPO3HH.

53. Metannuyeckue 3aiuTHbIE TOKPBITUS (KaTOAHbIE, AaHOIHBIE).

54. Opranuyeckue MONUMEPHbIE Marepuaibl. [IpuMeHeHue NOJMMEpPHBIX
MatepuasioB B dHepretuku. [lomumepst u  osmmromepsl. [lomumepuszanus.
Crpykrypa 1 (U3HKO-XMMHUECKHE CBOICTBA ITOJIMMEPOB.

55. Xumudeckas wuneHtudukanus. KadecTBEHHBIM ¥ KOJMHMYECTBEHHBIN
aHanu3. AHAIMTHYECKUI CHIHAjJ, XUMHYECKHE MeToAbl aHanu3a. POU3nKo-
XUMHAYECKHE METObI aHanu3a. Pru3ndyeckre METOAbI aHAIN3A.

56. CtpoeHne u CBOMCTBA BOABL. XAPAaKTEPUCTUKU NPUPOIHBIX BOA H
METO/bI BOJOMOATOTOBKH.

57. Xumus u skonorus. CoctaB, CBOWCTBA U MepepadOTKa OpraHUuYecKOro
ToruiiBa. Buzsl TorumBa. BpenHbie BEIOPOCHI IIPU COKUTAaHUK BCEX BUJIOB TOILIMBA.

58.0co0€HHOCTH TEOPUM XUMHUYECKOIO CTPOEHUsI M Kiaccuukauuu
OpraHUYECKUX BELIECTB.

buner Ne 1

Bonpoc 1: 3akon skBuBajieHTOB. Onpeaenute M3 kaamusi, €Clid U3BECTHO,
yt0 1ipu pactBopenuu 10 r kaamust B HCI Beinensiercs 2 11 BOJopoaa mpu H.Y.

Bomnpoc 2: Xumnueckas kuHeTnka. Kak u3MEHUTCSI CKOPOCTh PEaKINH:

NO + Cl, - NOCl

[Tpu m3amenennn kornneHTpanuu a) [NO] B 2 pa3a; 0) [Cl,] B 3 paza; B) [NO]
u [Cl;] B 2 paza?

Bompoc 3: T'anpBaHMYECKHI 3JIEMEHT, YCTPOWCTBO, MPUHUUI pPabOTHI.
Paccunraiite DJIC ralbBaHUUYECKOTO »HJIEMEHTa, OOpPa30BAHHOTO HHUKEIEM W
MHKOM, ecii [Ni2*] = 3,8 - 107 moas/i; [Zn**] = 2,5 - 1072 Mons/m.

Hanummre snexrpoansie mporecchl. CocTaBbTe cXeMy pabOThl rajlbBaHUYECKOTO
AJIEMEHTA.
buner 2.

Bormpoc 1: IIpenmer xumuu. Matepust 1 GOpMbI CyIIECTBOBAHHUS MaTEPHH.
Atombl. Monekynbl. HMonbl. Paaukansl. PaccumTaiiTe MOJSpPHYIO Maccy
HKBUBAJICHTA MapraHiia B JUOKCH]IE MapraHIa.

Bompoc 2: Xumuueckass TepmMoanHaMuKa. TepMoauHaMudeckue (QyHKIIHH.

Paccunrtarh SHTANBINIO, SHTPONHIO, SHEPTUI0 [ MOOCa 15l CUCTEMBI:
HCI +0, ® H,0+Cl,



Bompoc 3: lanbBanmveckuid snmement Jlanmdns—Akoobu. Paccumrare DJIC
ME€IHO-IIMHKOBOT'O raJJbBaHUYECKOTO AJIEMCHTA, ecliu KOHIIEHTpAIUS
noTeHagonpeaensonmx noHoB meau 0,1 Monw/n, monoB muaka 0,01 Moib/II.
CocTaBuTh CXeMy TraJIbBAHUYECKOTO AJIEMEHTA.

buner 3

Bompoc 1: Ilepuomnueckas cucrema .M. MenneneeBa. Hanummure
AJEKTpOHHBIE (OpPMYJIBI 3JIeMEHTOB 19 u 29. ABNAOTCA I OHU AJIEKTPOHHBIMU
aHaJIOTaMH , mouyemy?

Bomnpoc 2: Crioco0Obl BhIpakeHUs] KOHIIEHTpaluu pacTBopoB. Kakoil o0bem
20% consgHOM KUCHAOTHI (MIIOTHOCTH 1,134 r/Mi) nmoTpeOyeTcs 11l MPUrOTOBICHUS
1 13 M pactBopa?

Bompoc 3. Dnextponus. [lpu snektponnze BOJHOTO pacTBopa cylbdara
xpoma(Ill) Tokom cuioit 2 A macca katoia yBenu4ymiach Ha 4 T. B TeueHne kakoro
BpPEMEHU ITPOBOJMIICS 3JIeKTponn3? Hanmumure cxemy aJIeKTposun3a.

bunet Ne 4

Bompoc 1: IlpuHuunbl KBaHTOBOM MEXaHWKHM (IPUHLUI HAUMEHbIIEH
sHepruu, npunnun [laynu, npasuno I'yuna, npasuna KieukoBckoro). 3anuiure
AJEKTPOHHBIE (OPMYJIBI AJEMEHTOB C MOPSAKOBBIMM Homepamu 22, 35, 66.
VYKaXuTe BAJICHTHBIE U HECTIAPEHHBIE DJIEKTPOHBI.

Bonpoc  2: OKMCAMTENBHO-BOCCTAHOBUTENIbHBIE  peakuuu. (CTeneHb
okucieHusi. VOHHO-3EeKTPOHHBIM METOJAOM paccTaBbTe KOIPQPUIMEHTH B
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON PEAKIINHU:

KMHO4 + Kzs + Hzo ® Ml’l02 + KOH + S
Bonpoc 3: 3amura MeTamnoB OT KOPpO3UHM. AHOJHBIE M KAaTOAHBIE MOKPBITHS.
3apucyiTe cxeMmy KOppO3HOHHOTO IIpoLiecca MpU HapyLIEHUs! TOKPBITUS U3

buner Ne 5

Bompoc 1: Xumunueckas tepmoamHamuka. IlepBoe, BTopoe, TpeThe Hayasa

TEPMOJIMHAMHKH. PaccuuTaTh S3HTPONUIO ISl CHCTEMBI:
Nagr) +Har ® NHs

Bomnpoc 2: PactBopsl anextponutoB. Paccumraiite pH 0,01 M pactBopa
yroiabHOM Kucnotel, u 0,1 M pacTBopa ruipokcua KaablLus.

Bonpoc 3: Koppo3ust MeTamioB. DIEKTpPOXUMHUYECKass KOPPO3Us. 3apucyure
CXeMbl KOPPO3MOHHBIX IMPOILIECCOB BO BJIAXHOW aTmocdepe s METaJlJIOB:
QIFOMUHUS, HUKEIIS, MEH.

buiietr Ne 6
Bompoc 1:  Tepmomunamuueckne (QyHKIUU (BHYTPEHHSS DHEPIHs,
SHTANBNMS, SHTporus, »Heprus [ubOca, sHeprus [enpmronbia). Paccumraiite
SHTAJBIIUIO PEAKIINH:
CHy(r) + HyO(r) ® CO,(T) + Hy(T)
Bomnpoc 2: Xumuyeckuil 3KBUBAJIEHT. 3aKOH SKBUBaJEHTOB. PaccuuTarhb
MOJISIPHYIO Maccy SKkBUBaJieHTa (ocdopa B hochopHOM aHTUIPUIE.



Bonpoc 3: 3ammura MeTaqioB OT KOPpO3UU. AHOJHBIE U KaTOJHbIE
NOKpbITUSL. CXeMbl KOPPO3HOHHBIX MPOLECCOB MpPU HAPYUIEHUS MOKPBITHUS.
HazoBute paBa wMmeTamia, KOTOpPbIE MOTYT CIHYXKUTh [IJIsl JKejle3a aHOJHBIM
nokpeiTueM. ONUIIMTE NPOLIECC KOPPO3UM BO BIAXHOM arMmocdepe mpu
HApYyIICHUU TAaKOTO TOKPBITHS.

buner Neo 7
Bomnpoc 1: Tepmoxumusi. 3akon ['ecca. Paccunraiite D H
NOyr) + Oz + HyO ) = HNO3 .

Bormpoc 2: CemeiicTBa 31€MEHTOB S, p, d, f. YKax)uTe MOPSJIKOBbIE HOMEpa
5JIEMEHTOB, DJIEKTPOHHBIE (POPMYIBI KOTOPHIX MMEIOT OKOHYaHHE ..ns’np’.
HanumuTe 37€KTpOHHYIO (OPMYILy DIEMEHTA ..Ns°Np’ YETBEPTOrO MEPUO/IA.

Bonpoc 3: OKuCAMTENBHO-BOCCTAHOBUTENIbHBIE  peakuuu. (CTeneHb
OKHUCJICHHS. Hcnonw3ys MOHHO-3JICKTPOHHBIN METOJ pacCTaHOBKHU

KO3 PUITUEHTOB paccTaBbTe KOAP(HUIINEHTHI:
KMnO4+K,S+H,0®MnO,+KOH+S

0

s PEAKITHN

buner Ne 8

Bomnpoc 1: Xumuyeckass KWHETHKA. 3aBUCUMOCTh CKOPOCTH PEaKIUU OT
KOHIIEHTpaIMu pearupytomux BemectB. Kunernueckoe ypaBHenue. Peakius uaer
no cxeme NHj;y+O,»—NO(1)+H,O(r). Kak n3mMeHHuTCcss CKOpOCTh PEAKLINH, ECIH
YBEJIMYUTH JIaBjicHUE B 2 pa3a?

Bomnpoc 2: KBaHTOBO-MeXaHMYeCKass MOJENb CTPOCHHUS aroMa BOJOPOJA.
HazoBute areMeHTH, MMEIOIIME MO JiBa JJIEKTPOHA Ha MOAYPOBHAX 4p U 4d.
HamumuTe monHbie 37eKTpOHHBIE (OPMYIIBI AaTOMOB 3THUX JJIEMEHTOB U YKAKUTE
ux nosioxenue B [IC3: nepuon, rpynmna, noArpymnma.

Bomnpoc 3: Metoasl 3aliuThl METAIOB OT KOPpo3uu. ONUIIUTE MPOIECce
aTMoc(epHON KOpPpO3WU TMPU HAPYIICHUU MOKPBITHUS, €CIIH MKEJIE30 MOKPHITO
CJIOEM HUKEJIS.

buner Ne 9

Bompoc 1: Xumuyeckas KMHETHKA. 3aBUCUMOCTh CKOPOCTh PEaKIUU OT
TeMmneparypbel. Ha CKOJIBKO IpalyCoOB HY)KHO MOBBICUTh TEMIEPATYpPy CHCTEMBI,
4TOOBI CKOPOCTh peakinu Bo3pocia B 90 pa3, eciau TemnepaTypHbii Ko3phUuineHTt
CKOPOCTH peakiuu paBeH 2,77

Bonpoc 2: Ilepuoguueckuii 3akon J[. 1. MenaeneeBa. HazoBurte sjieMeHT
YETBEPTOrO MEPUOa, aTOM KOTOPOTO COAECPKUT HEOOBIIIOE YUCIO HECIapeHHBIX
d-anekTpoHOB. Hamummre ero mOJHYI0 3JIEKTPOHHYIO (GOPMYITy U YKAKUTE
BAJICHTHBIE JIEKTPOHBI.

Bomnpoc 3: Koppo3us meraiuioB. HazoBurte nBa MeTamia, KOTOPbIE MOTYT
CIIY>KWUTh JIJIA JKeJle3a KaTOJHbIM MOKphITHEM. ONUIINUTE NPOLECC KOPPO3UH BO
BJIQXKHOW atMoc(epe IpH HapyIIEHUH TaKOTO MOKPBITHS.

buner Ne 10



Bomnpoc 1: Xumnueckoe paBHoBecue. KoHCTaHTa XUMHUECKOTO PaBHOBECHS.
Harnumure BbIpaskeHUst 1711 KOHCTAHT PaBHOBECHS CIEAYIOIIMX CXeM O00paTUMBIX
peaKLHi:

NO(F) + Oz(r) NO2(F),
HCI(r) + O,(r) & H,O(r) + CI .

Bomnpoc 2: KBanToBo-mMexaHu4eckass MOJAENIb CTPOCHHUS aroMa BOJOPOJA.
Hamumure snextpoHHbie (GOpMYyIBl JABYX 3JEMEHTOB 5-TO mMepuoia: ¢ OJHUM
HECIIAPEHHBIM HJIEKTPOHOM U JABYMs HECIapE€HHbIMU 3jieKTpoHamMu. HazoBute nx
MOPSIAKOBBIE HOMEPA, YKAKUTE YHUCIIO IPOTOHOB U HEUTPOHOB B MX aTOMAX.

Bompoc 3: Onexktponu3. Kakuwe BemectBa W B KAaKOM KOJUYECTBE
BBIJICJISIIOTCS. Ha YTOJBHBIX JJIEKTPOJAX TPHU BJIEKTPOJIU3E pacTBOpa KapOoHarta
Kanusi B TeueHue 1,5 4. m cune toka 20 A? Hanummre cxemy 3JEKTpoIU3a
pacTBopa KapOoHaTa Kajusl.
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