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I. PaGouas nmporpaMma nepecMOTpeHa Ha 3aceJaHUH Kadeaphbl:

IIpoTokom ot « » 20 1. Ne
3aBeayronuii kadeapoit A.A. KanycruHa
(moamnuce) (1.0. ®amums)

I1. PaGouyasi mporpaMmMa nepecMoTpeHa Ha 3aceaHu Kadeaphl:

IIpoTokom ot « » 20 1. Ne

3aBenyroniuii kadeapou A.A. Kanycruna
(moamuce) (N.0. ®amunus)




AHHOTAIMS

JlucuuiuiiHa npeaHa3HadyeHa Uil crnenuanucToB crnenranbHocty 20.05.01
«Iloxapnast 6e3omacHocTh» Tpoduib «IIpoduinakTuka U TylleHHE NPUPOIHBIX
noxkapoBy. JlucrumnamHa « XuMus» SBISIETCS TUCIUTUINHOW 0a3oBoi vactu bioka
1 Juctummuabl (Momxynu) (cormacHo yueOHomy many — bl1.b.13). OOmas
TPYJIOEMKOCTh OCBOEHHUSI JIMCLUUIUIMHBI COCTABISIET 3 3a4eTHBIX €AUHUII, 108
4acoB. YYeOHBIM IIJJAHOM MPEIyCMOTPEHbI JIEKIHOHHBIE 3aHsaTus (36 vacos),
npaktudeckue 3aHsATHS (18 wacoB), nabGopatopHbie paboTel (18 coB),
camocTosTeNIbHast padoTa (36 4yacoB, B TOM YHCIIE€ HA MOATOTOBKY K 3K3aMeHy 27
yacoB). JlucuuruinHa peanusyercs Ha 1 kypce Bo 2 cemectpe. PopMa KOHTPOJIS —
HK3aMEH.

OcHOBOM 11 €€ HU3YyYEHUS SIBISIETCS KypC XUMHUH , a TaKK€ HEKOTOpbIE
pazzensl Kypca GU3NKU CPEHEN IIKOJbl. 3HAHWS, YMEHUS U HABBIKH, YCBOCHHBIC
MpyY €€ U3YUYCHUH HCTHOJIB3YIOTCS B TaKUX JUCHUIUIMHAX Kak '"®dusuka",
"bezonacHocTh xu3HenearenbHocTH", "MHxkeHepHas oskoiorusa" , "Teopus
ropenust u B3peiBa", "[loxkapHas 0€30MaCHOCTh TEXHOJOTUYECKHUX MpolieccoB”, "
OU3NKO — XMMUYECKHE OCHOBBI Pa3BUTHUSL U TYIICHUS MOXKApPOB'" MU IMO3BOJISIIOT
OCYIIECTBIISATh TJIOJOTBOPHYIO MPAKTHUECKYIO IEATEIBHOCTh B 001aCTH MOKapHOU
Oe3omacHOCTH: BbIOOpa BUAA U Croco0a MPUMEHEHHUS OTHETYIIAIUX COCTaBOB,
HKOJIOTMYECKUX XapAKTEPUCTUK FOPIOYUX MAaTEPUAIIOB; IPOTHO3UPOBAHUS , OLICHKE
Y METOJIOB YIIPABJICHUS MPOLECCOM T'OPEeHHUs; pa3pabOTKE HOBBIX CUCTEM .

[Iporpamma COAEpPKUT TEOPETUUYECKUE CBEIEHUS O COCTaBE, CTPOCHUH U
CBOMCTBAaxX BEIIECTB, WX PEAKIMOHHOW CIIOCOOHOCTH; 3aKOHOMEPHOCTSX
MPOTEKaHUSI XUMUYECKUX MPOIECCOB; MPEACTABICHUS O PA3IMYHBIX XUMHUYECKHUX
CUCTEMax: Tras3ax, JUCHEPCHBIX, 3JEKTPOXMMHUYECKHX CHUCTEMax, pacTBOpax u
nporeccax, MPOTEKAIIUX B HUX; O (PU3MKO-XMMHUYECKUX OCHOBAX MOKapHOU
0€30MacHOCTH; 0 METO/IaX KOHTPOJIS 32 U3MEHEHUSIMU B OKPY>KaltoIIel cpese.

OcCo0EHHOCTh NTaHHOTO Kypca COCTOMT B (PYHIAMEHTAILHOM XapakTepe

H3JI0KCHUS MaTcpuaia € ILCJIbIO q)OpMI/IpOBaHI/I}I OECJIOCTHOCTU C€CTCCTBCHHO -



HAay4YHOTO MMPOBO33PEHHS, HABBIKOB XHMHYECKOTO MBIIUICHUS W CHCTEMHOIO
BUJICHUS OKPY>KaIOILIET0 MUPA.

Heab: xuMuyeckass MOATOTOBKA CTYICHTOB, KaK OCHOBAa (POPMHUPOBAHUS
€CTECTBEHHOHAYYHOTO  MHUPOBO33PEHUS,  DKOJOTMYECKOM TIPaMOTHOCTH U
dyHnaMmeHTa ISl pEIIeHHs HAyYHO-TEXHMYECKHUX 3aJad B MPoQecCHOHATbHON
NEATEIBHOCTH.

3agavyu AMCUMIIMHBIL:

1. ®opmupoBaHue 3HAaHMI O CTPOEHUU BEIIECTBA ISl OINHUCAHUS
XapaKTEPUCTHUK, CBOMCTB M PEAKIIMOHHOMN CITOCOOHOCTH Pa3IMYHBIX COCIUHEHUN U
XUMUYECKUX OOBEKTOB U CUCTEM.

2. ®opMuUpOBaHUE 3HAHUM , YMEHUM U HABBIKOB JIJIsI ONMKMCAHUS MOBEACHUS
BEIIECTB M NPOTEKaHHS (U3UKO-XMMHUYECKUX TPOLECCOB €  IMOMOUIBIO
TEPMOJNHAMUYECKOTO U KHHETHYECKOTO METOOB.

3. ®opmupoBaHUe 3HAHMA U YMEHHI OIICHMBATh MPOLIECCHl B TeXHOC]epe
yepe3 HMX  XMMUYECKHME  MOJEJIA:  pacTBOpbl, Tas3bl, JHUCIEPCHBIE U
IEKTPOXUMHUYECKUE CUCTEMBI, a TAK)KE BHIOMPATh METOIBI YIIPABICHUS UMHU.

4. ®dopMupoBaHHE 3HAHMN M YMEHUW 10 XHUMHUYECKOW HJICHTH(UKAIUU
BEIIECTBA M METOJAaM KOHTPOJISI 3a COCTOSSHHEM OKPYXKalolleW Cpenpl,.
BBI3BAHHBIMH TEXHOT€HHBIMH MPOLIECCAMM.

5. Mcnonb30BaHUE OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYUYHBIX AUCLHUIUIMH B
npo(hecCHOHANBPHOM  JAESATENbHOCTH, TNPUMEHEHHE  METOJOB  aHaiu3a U
MOJEIUPOBAHUS, TEOPETUUECKOTO U SKCIIEPUMEHTAIBHOTO UCCIECOBAHHUS .

Llenpi0 camMoOCTOSTENBHOM pPabOTHI SABISETCS OCBOCHHE TEOPETHUYECKOTO
MaTepuana, TMOJArOTOBKAa K Ja0OpaTOpPHBIM U  MPAKTUYECKUM  3aHATUAM,
BBITIOJTHEHNE WHIUBUAYJIBHBIX JOMAIIHUX 3aJIaHUM.

JIJIsi yCHenrHoro W3y4eHus AUCIUIUIMHBI Y OOYYaronIuXcsl JOJDKHBI OBITH
c(hOpMHUPOBaHBI CJIEAYIONINE IPEIBAPUTEIbHBIE KOMITETECHITHH:

— - BIIQJICHUE OCHOBHBIMHU TOHSATHSIMH U 3aKOHAMH XUMHUU B OO0BEMeE

LIKOJILHOM IIPOTPaMMBI;



— - BJIQJICHUE 3HAHUSAMH O COCTaBE, CTPOEHUH, CBOMCTBAX BEIIECTBA U
WX B3aUMOCBSI3U;

— - BJIQJICHUE 3HAHUSMU O NPUHIMIAX YIPABICHUS XUMHYECKUMU
IPOLIECCAMH.

B pesynbrare uW3yueHUs JAHHOM AUCHUIUIMHBL Yy  OOyYarouiuxcs

dbopmupyeTcs cienyrone o0meKyIbTypHbIE KOMIETEHITUH.

Koa u dopmyaupoBka
(hopmy.up Irtanbl GopMUPOBAHUSA KOMIIETEHIIUH
KOMIETeHIHU
OCHOBHBIE TPUHITUIIBI, 3aKOHBI M KaTerOpuu (HUI0COPCKHUX
3Haer 3HAHUN B uX JIOTUYECKOH LIEJIOCTHOCTH Hu
OK-1 CIIOCOOHOCTH K MOCIEI0BATEIIFHOCTH
abcTpakTHOMY MBIILIICHHUIO, Vaeer pemiath  3amaud, TPeOYIONME HABBHIKOB — aOCTPAKTHOIO
aHau3y, CHHTE3Y —
Buazeer METOJaMHU aHaIu3a U CHHTE3A.

Jiis popmMupoBaHUs BEINIEYKAa3aHHBIX KOMIIETCHIIMN B paMKax JUCIIUILTAHBI
«XUMHUS» UCTIOTB3YIOTCS TAKME METObI AKTUBHOTO U MHTEPAKTUBHOTO OOyUYEHUS
KaK: JIeKIUHU-0ecebl, TPOoOJIeMHbBIC JICKITUH, JCIOBBIE WUTPHI, TPYIIIOBON pa30op
pacUeTHBIX U KCIIEPUMEHTAIBHBIX XUMHUYECKHX 3a7ad.

I. CTPYKTYPA U COJIEP’)KAHUE TEOPETHYECKOMN YACTH KYPCA
Moayas 1. CTpoeHue BemecTna .

Paznen 1. Ocrosuvie nonsamus u 3axkouvt xumuu (24.)

Tema 1. AToMHO-MoJIeKYJIsipHOe Yy4deHume (luac/-) (nexumsi — Oecema ¢
AJIEMEHTaMH BU3YyaJIU3all1H).

OCHOBHbBIE TMOHATHUS M 3aKOHBI ATOMHO-MOJEKYJSIpHOM Teopuu. OCHOBHBIE
CTEXMOMETPUYECKHE 3aKOHBI. ['a30Bble 3aKOHBI. 3aKOH 3KBHBAJIEHTOB M €ro
UCIIOJB30BaHUE JJISI PACUETOB y MPOCTHIX U CJIOXKHBIX BELIECTB B KHUCJIOTHO-
OCHOBHBIX M OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUSIX

Tema 2. OCHOBHBIE KJIACCHI HEOPraHUYeCKMX coeauHeHuii (luac/-.)
(Jtextust — 6ecena ¢ AIeMEHTaMH BU3YJIU3alluN ).

Knaccudukanuss  HEOpraHMYeCKHMX  COCIMHEHUHW TO  COCTaBy, IO
GyHKIIMOHATBHBIM TPU3HAKAM W WX BaKHeWmme cBoicTBa. CucTeMaTHYeCKas
HomeHkJaTypa MIOITAK 0CHOBHBIX KJIaCCOB HEOPraHUYECKUX COETHMHEHHM.

Paznen 2. Amommuowtii yposenv cmpoenusn eeuwgecmea (44.).

Temal. CTpoenne atoma (2uaca/-) nekius — 6ecena

KBanToBO-MexaHuyeckas Mojelb artoma. KBaHToBble uyuciaa. OCHOBHBIC
npaBWJa W NPHUHIUIBI  PACOPEACNICHUS JJIEKTPOHOB 10 OpOUTaIsIM B
MHOTO3JIEKTPOHHBIX aTOMaXx.




Tema2. Ilepuoauyeckass cHCTeMbI 2JJieMeHTOB (2/- 4aca), ¢
HCHOJIb30BAHMEM MeTOa AKTHBHOI0 O0Oy4YeHHsl - JeKuusi ¢ pa3dopom
KOHKPETHBIX CUTyauui (2/- yac).

CtpykTypa NepuOAUYECKON CHCTEMBI AJIIEMEHTOB. DJIEKTPOHHBIE CEMENUCTBA
XUMHUYECKUX DJIEMEHTOB: S-, p-, d-, f- anemenThl. Kpatkas xapakrepucruka
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX CBOWMCTB 3JIEMEHTOB U KHCIOTHO-OCHOBHBIX
CBOWCTB WX COEIMHEHUHN IO 3JIEKTPOHHBIM CEMEWCTBAM W TMEPUOJUYHOCTH HX
u3MeHeHusi. CoBpemeHHass (opmyJIupoBKa mepuoauyeckoro 3akoHa J[.N.
Menpeneena.

Paznen 3. Monexkynapuotii u HAOMONEKYIAAPHBLIL YPOBHU CHPOECHUA
eéeuwecmea(2u.)

Temal. Xumunueckas cBsizb (14.) (MHbOpMAIIMOHHAS JICKITUS C dJIEMEHTaAMHU
BU3yaIN3aI1H)

VYcnoBusi o0pa3oBaHus XUMUYECKOH CBsi3M. OCHOBHBIE BHUJIbBI  CBA3U H
MEXaHU3Mbl €€ 00pa3oBaHWsA. XapaKTePUCTUKU U CBOMCTBA CBsI3U. MeTonbl ee
omucaHusi. Teopus  THOpUAW3AMA H  CTPYKTypa  MOJIEKYJN.  Buasl
MEKMOJIKYJIIpHbIE B3aUMOJCHCTBHUSA. MIX 0COOEHHOCTH M BIMSHHE HA CBOWCTBA
BEILIECTBA

Tema 2. KomniexcHble coenumnenusi (14.) (nHpopmarimoHHas JICKIUS C
AIIEMEHTaMH BU3yaIu3allin)

Cocras, cTpoeHue U KiaccuuKalus KOMIUIEKCHBIX coenuHennid. Monuzarms
UX B pacTtBopax. Peakumu KOMILJIEKCOOOpa30BaHUS W HMX MPUMEHEHHE MJis
UAeHTU(UKAIIMN, MACKUPOBKH W pa3lieJieHUus] KAaTHOHOB. PoJIb KOMIUIEKCHBIX
COEAMHEHUI B IPUPOJIE U TEXHOIOTHUSIX.

Paznen 4. Aepecammnvie cocmoanua eewgecmea (2uaca/-)

Temal. I'azoBoe cocrosinue (1uac/-) nekius — Oecena.

[IpencraBieHre O 4YETBIPEX arperaTHbIX COCTOSIHUSX BEHIECTBA B
3aBucuMocTH OT BHemHux ycioBuil (P,T). Xapakrepuctrka ra3oBOro COCTOSIHUS
BellecTBa. CMecu ra3os.

Tema2. KonaeHcupoBaHHoe cocrosinue BemecrBa (luac/-), ¢
HCNOJb30BAHMEM METOJa AKTHBHOIO OOy4YeHHMSsl - JeKOusi ¢ pa3dopom
KOHKpeTHbIX cuTyanuii (1/- gyac).

Oco0OEHHOCTH KOHJEHCUPOBAHHOTO COCTOSIHUSI. XapakTepHbIe CBOMCTBa
KUIAKOCTEN n ux mapaMmeTpbl. OCOOCHHOCTH CTPOEHUS M XapaKTEepHBbIC CBONCTBA
TBEPJbIX BEHIECTB. THUIMbl KPUCTAUNIMUYECKUX PEIIETOK M CBOMCTBA KPUCTAJUIOB.
CrtpoeHre MeTalIoB, CILIABOB, MOJUMEPHBIX U KOMIIO3UTHBIX MaTepHUaioB

Monyis 2. TeopeTuueckre 0CHOBbI YIIPABJIEHHUS MPOLECCAMU

Paznen 1.TepmMoamHaMuvyeckuid MeTOX ONMUCAHUS XMMHYECKHX CHCTEM
(4uaca).



Tema 1. Xumuueckasi tepmoauHamMuka (2/1 4aca), ¢ UCHOJb30BaHHEM
METO/1a AKTUBHOI0 00yueHud - Jiekiuda — 0ecena (2/1 gac).

XHUMHUYECKHE MPOLECCH U UX XaPAKTEPUCTUKU. TepMOIMHAMUYECKUN METON.
OCHOBHBIC MOHATHS U 3aKOHBI XUMUYECKON TepMoauHaMuku. DHeprus [ mboca
KaK KpUTEPUI BO3MOKHOCTH U HAMPABJICHUS XUMAYECKUX MPOLIECCOB.

Tema 2. JHepreruxka mpouecca (2/- 4yaca), ¢ UCIOJb30BAHHEM METOAA
AKTHBHOI0 00y4eHHs - JIEKIHS ¢ Pa300poM KOHKPETHBIX CUTyauui (2/- gac).

[IpuMeHeHE MEPBOTO Hayala TEPMOAMHAMUKMA K XHUMHYECKHM CHCTEMaM
Tepmoxumuueckne 3akoHbl. CneactBusi m3 3akoHa [ecca. TemmoBon 3ddext
peakiuu.

Pa3nen 2. Xumnueckasi KuHeTuka (4uaca).

Tema 1.Kuneruka xumuyeckux nmpoueccon (2/14ac), nexuus — 6ecena (2/1
qac).

Kunernueckuii MeETOJ ONUCAaHMS IMPOLIECCOB: TMOHATHE CKOPOCTU U
MexaHu3Ma peakuuu. PakTopbl, BIMAKOLIIME HA CKOPOCTh MPOLECCOB. DHEPrus
akTuBauuu. [lopsSIOK M MOJIEKYJSIPHOCTh peakiuu. KaraliuThuueckue CUCTEMbl
KuHeTnka nenHsIix peakuni.

Tema2. XuMuveckoe paBHOBeCHEe B TOMOT€HHBIX H TIeTepOreHHbIX
cucremax(2/- yaca), ¢ HCIOJIb30BAHUEM METO/Ia AKTUBHOI0 00Yy4YeHMSI- JIEKIHS
¢ pa300poM KOHKPETHBIX cuTyanuii (2/- uac).

OOpatumbie U HeoOpaTumble nporecchl. KoHcTaHThl paBHOBecHs. Briusinue
pa3MYHBIX (PAKTOPOB HA CABUI XMMHUYECKOTO paBHOBECHS. MeTO/bl yIpaBiIeHHUs
npoiieccamu. PaBHOBecHE Te€TEPOr€HHBIX CHCTEMAax. YPABHEHUS HM30TEPMbI U
n300apsl Mporecca.

Moayasb 3. XuMu4eckne CMCTEMbI M KX MOJIEJH .

Pasznen 1. Pacmeopwt u ux ceoiicmea(4uacos).

Tema 1. OOmme cBoiictBa pacTBopoB. CBOHCTBA PacTBOPOB
He3J1eKTPouToB (1/- yac) (nexkuus-oecena).

[Tonsitue o pactBopax u ux kiaccupuxanus. CrocoObl BRIPAXKEHUsI COCTaBa
pactBOpoB. OCOOEHHOCTH XMMHUYECKHMX peakluuii B pacTtBopax. KomimuraTtuBHbIe
CBOIWCTBAa PAcCTBOPOB HEAJIEKTPOIUTOB. WX UCHNOIB30BaHUME B MPOMBIIIIEHHBIX
TEXHOJIOTHUSX.

Tema2.CBoiicTBa pacTBOpPOB J1eKTPOaUTOB (1/-4ac), ¢ UCMOJb30BAHNEM
MeTO0/1a AKTUBHOI0 00y4eHus - Jekuus — 6ecena (1/- yac).

Teopus anexTpoauTndeckoil nuccormanuu Appenuyca. CuibHbIE U cialble
ANEKTPOJIUTBI U UX TEPMOJMHAMUYECKHE XAPAKTEPUCTUKHU. 3aKOH pPa3BEACHUS
OcBasibia



Tema 3. OcHoBHbIe BHJAbI PABHOBECHII B BOJAHBIX PacTBOpax
3JIEKTPOJMTOB (2/14ac), ¢ MCMOJb30BAHNEM METO/la AKTUBHOIO0 O00y4eHHs -
JeKkuus-0ecena ¢ pa3dopoM KOHKpPeTHBIX cutyanui (2/14ac).

KucinorHo-ocHOBHbIE ~ paBHOBECHSI B PacTBOpax  DJIEKTPOJIUTOB:
JVCCOUMALNS, TUAPOJIN3 COJIEH, peakuuu HEUTpanu3aluu. YIPaBICHHE STUMH
npoueccaMu. BogopoaHsiil U THAPOKCUIIbHBIN 1TokazaTenu - pH u pOH. I'uaponus
cojiei M €ero KOJMYECTBEHHbIC XapakTepUCTUKU. JluranmooOMeHHoe U
OKHCIIUTEIIbHO-BOCCTAHOBUTEILHOE PAaBHOBECUA. [ €TEpOreHHbIE PABHOBECHS B
pactBopax. KoHcTaHTa pacTBOPUMOCTH.

Paznen 2. /lucnepcnuvie cucmemut (4uaca).

Tema 1. IloBepxHocTHBIE siBiaeHud (1- yac) (Jiekuusa-0ecena).

[Ipouieccsl U siBIIeHUsSI HA TrpaHUlE pasfnena pa3 U UX XapaKTEPUCTHUKH.
[ToBepxnocTHO—akTUBHBIE BenlecTBa (IIAB) 1 ux posb B IUCNIEPCHBIX CUCTEMAX.

Tema 2. /[lucniepcHbie CHCTEMbI M MX HCIOJIb30BaHHME I 00ecredeHust
no:kapHoi Oe3zomacHoctu (3/- yaca), ¢ MCIMOJIbL30BAHHEM METOa AKTHBHOIO
o0yueHus -jJexkuusa-0ecena ¢ pa3dopoM KOHKPETHBIX CUTyaluii(2/-4ac).

Knaccudukarus AWCHEpCHBIX CHUCTEM. YCIOBUS W METOIbI TMOJy4YCHUS,
ycroiunBocth J[C. CrpoeHue KOJUIOMIHBIX 4YacTHL. A3pO30JH, 3MYJbCHH,
CYyCHEH3UHU, TEHbI, TOPOIIKM W HX HCIOJIb30BaHME B CHUCTEMax oOecrneueHus
TexHoc(hepHO 6e30MacHOCTH

Monyab 4. DjeKTPOXUMHUYECKHE CUCTEMBI .
Pa3znea 1. IIpouecchl ¢ mepeHOCOM 3J1eKTPOHOB (24aca).
Tema 1. OxucINTEIBLHO-BOCCTAHOBHUTEbLHbIe mponecchl (1/-4aca)
Jexnusi-0ecena.
OKHCITUTETFHO-BOCCTAHOBUTEIILHBIE TIPOIIECCHI W WX  KIaccU(UKaIus.
OmnpeneneHre BO3MOXKHOCTH M HanpaBJieHHOCTH npoTekanus OBP .

Tema 2. Merasaabl U cmiaBbl (1/-4ac), ¢ HCIOJb30BAHHEM METOA
AKTHBHOI0 00y4eHHUd - JIeKIusA-0ecena ¢ pa3dopoM KOHKpPeTHbIX cutyaumid(1/-
qyac).

[Tonoxenue meramwioB B IICO. ®usnyeckue cpoiictBa. [IpomblnuieHHAs
knaccupukanus wmeramwioB. OO0mme xumudeckue cBoiictBa. OcoOeHHOCTH
noBeneHus s- , d- u p- meramwioB CrutaBbl: UX KiaccupUKalusi U UISHTUPUKALNSA
OCHOBHBIX KOMIIOHEHTOB Y€PHBIX, [IBETHBIX, JIETKUX CILIABOB.

Paznen 2. dnekmpoxumuueckue npoueccot (4u.)

Tema 1. Xumuuyeckue HCTOYHMKH TOka (1/14yac), ¢ mcCHoJb30BaHMEM
MeETO/la AKTHBHOI0 OOy4YeHUS - JieKHnHsi-Oecena ¢ pa3doOpoOM KOHKPETHBIX
curyaumii(1/-4ac).



OnekTpoxumuueckue mponeccbl. (CocTaB  3IEKTPOXMMHUYECKHUX CUCTEM
['anbBaHMUYECKME JJIEMEHTB. XHMHUYECKHE HCTOYHUKH TOKA. AKKYMYJIATODBI.
ONEKTPOXUMHUYECKUE SFHEPTOYCTAHOBKH.

Tema 2. Dnexrpoaus (14.) nexnus-6ecena

DJIEKTPOJIN3 BOJHBIX PACTBOPOB AJEKTPOJIUTOB M PAaCIUIaBOB. 3aKOHBI
anekTponn3a. [I[puMeHeHue 3IeKTpoIn3a B COBPEMEHHBIX TEXHOJIOTHSIX.

Tema 3. Koppo3usi MeTajsIoOB M CHOCOOBLI 3alIMTHI META/LUIOB OT Hee
(2/1gaca). ¢ UCMOJIBL30BAHUEM METO/1a AKTUBHOIO 00y4YeHMs -JIeKIus-0ecena ¢
Pa300poM KOHKPETHBIX cuTyaunuii(2/14ac).

Knaccudukanuss KOppO3MOHHBIX TMpOLECCOB. TepMoAMHAMUKA U KHUHETHKA
Koppo3uu. (OCOOEHHOCTH XHUMUYECKOM U  3JIEKTPOXUMUYECKOM KOPPO3HUHU.
XapaktepucTuku Koppo3uur. OCHOBHBIE CIIOCOOBI 3aLIUThl METAIIJIOB U CIJIABOB OT
KOPPO3UHU.

Moayas 5 . OcHoBbI Oprannyeckoii xumun u xumuu BMC.

Paznen 1. Cmpoenue u knaccugpukauus opzanuueckux coeounenuii (4u.).

Temal. O0mas XxapakTepuCTHKAa, KiIaccuuUKauMs ¥ HOMEHKJIATypa
OpPraHnM4YecKuX coequHeHui (2/-4ac.) nexuus-oecena.

OTnuunTenbHble 0COOCHHOCTH OpraHndeckux coeauHenuil. Knaccudukanus
YIJIEBOJOPOJOB U UX MPOU3BOJAHBIX. HOMEHKIATYypbl OPraHUYECKUX COEIUHEHUI.
OcoOEHHOCTH CBOMCTB OCHOBHBIX KJIACCOB OPraHMYECKUX COEIMHEHMH W HX
UJeHTU(PUKAITHS.

Tema 2. [TosiumepHbie MaTepuabl (2/-4ac.).

Knaccudukanms u HOMEHKIATypa BBICOKOMOJIEKYJISIPHBIX COCIUHECHHMA
@U3UKO - XUMHUYECKUE CBOMCTBA MOJUMEPOB. [Iporecch paspyuieHns noamMepoB.
OO6macT MPUMEHEHUS TTOJTMMEPHBIX MaTEPUAJIOB.

II. CTPYKTYPA U COJAEP)KAHUE MPAKTUYECKOMN YACTH KYPCA
IIpakTuueckue 3ansaTus (18uacos).
3ansitue 1. BBegeHne B NpakTUKYM 1m0 o01eil xumMuu. OCHOBHbIE 3aKOHBI U
MOHATHSI XUMHUH. (2 4.).
3HAKOMCTBO C TIpaBUJIaMU pabOThl B XUMHYECKOW J1abOpaTOpuu, CpeCTBAMHA
MIPOTUBOIIOKAPHOW OE€30MacHOCTH, TpaBWIaMH OQOpMIIEHUS JTaOOPATOPHOTO
otyera. CuctemMaTu3alus 3HaHUKM O KjlaccaX COCMHEHMI U X CBOMCTBAX .
3ansaTue 2. XUMHYeCKHUIi 3JIeMEHT U ero cBoicTBa (24aca).
XapakTepucTUKa aToMa 3jieMeHTa 1o mnosiokeHuto B [ICD m snekTpoHHOU
dbopmyne. IIporHo3upoBaHue €ro CBOKMCTB, a Tak)Xe KHCIOTHO-OCHOBHBIX U
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX CBOWCTB €r0 COEAMHEHUM TEOPETHUYECKUM
METOJIOM.
3ansaTue 3. CTpoeHHe BelleCTBA U €r0 arperaTHbie COCTOAHMSA (24aca).



N3ydyeHue CTpoeHU U CTPYKTYPbl MOJIEKYJI, CJIO)KHBIX HUOHOB U OJIMTOMEPOB
Ha OCHOBAaHMHM COBPEMEHHBIX TMPEJICTABICHUNA O XUMHYECKOH  CBSI3U.
[IpornosupoBanue (HU3NIECKUX, (PUUKO-XUMUUYECKUX CBOWCTB M PEAKIMOHHOU
CITOCOOHOCTH BEIIECTBA B PA3IMYHBIX COCTOSHUSAX B 3aBUCUMOCTH OT €r0 COCTaBa,
CTPOEHHUS U CTPYKTYPHL.

3ansatua 4. QOcCHOBHbIE TepMOJAMHAMHUYECKHME U KHHETHYECKHE
NMPOTEeKAHUS XUMHYECKHUX MPOo1eccoB (2 yaca).

3aKperyieHue TEPMOAMHAMUYECKUX TOHATUH W 3aKOHOB. POopMHpOBaHUE
YMEHUN MCIHOJb30BATh TEPMOJAMHAMUYECKUH M KUHETUYECKUH METOABl IS
ONUCAHUSI XUMUYECKUX CUCTEM U MPOIECCOB: BO3MOXXHOCTH, YCIOBUN MEXaHHU3Ma
Y HaIpaBJICHUS] TPOTEKAHUSI XUMUYECKHUX MPOIIECCOB.

3ansaTue 5. O0mue CBOIICTBA PACTBOPOB U O0OMEHHbIE PeaKUUM B HHUX
(2uaca).

dopMUpOBaHNE YMEHUHN MTPOBOJIUTH PACUYETHI COCTABA PACTBOPOB U PEIICHUS
3a71a4 C UCIOJIb30BAHMEM KOHCTAHT, XapaKTEPU3YIOIINX PABHOBECHBIE MTPOIIECCHI B
BOJHBIX pacTBOpax. AHaJIW3 OCHOBHBIX THUIIOB paBHOBECHM B pacTBOpax
AIEKTPOJIUTOB.

3anarue 6. IucnepcHbie cucremsl (24aca).

OcBOEHHE METOJIOB TOJYUYCHHMs, CTaOWIM3allMd W Pa3pyLICHHUS JIUCIEPCHBIX
CUCTEM. AHaJIM3 CBOMCTB W  IPOLECCOB, NPOTEKAIOIMIME B HHUX C ILEIbIO
MCMOJIb30BaHUS ISl OXKAPOTYIICHUS.

3ansaTue 7. OKHCIAMTEIbHO-BOCCTAHOBUTEIbHbIE Mpouecchl. OOmme
CBOMCTBA MeTAJLJIOB (24aca).

dopMHUpOBaHUE HABBIKOB pacyeTa BO3MOKHOCTU U HAIIPABIICHUS TPOTEKAHUS
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX MpoleccoB. OTpabOTKa METOJIUKU OILICHKU
XUMHUYECKUX CBOMCTB METAVIOB — BAXKHEHIIIMX KOHCTPYKIIMOHHBIX MAaTEPUAJIOB.

3ansaTue 8. CBoiicTBa s , d-32J1IeMEHTOB M HX COeJUHEeHMH. XHUMHYeCKas
HIeHTH(PUKAIUA ITUX JJIEMEHTOB (24.).

dopmupoBaHUE YMEHHM XapaKTepHU30BaTh OOIIME CBOMCTBA S, d-3JIEMEHTOB U MX
BOKHEHUININX COSMHEHNH. 3HAKOMCTBO C METOJaMU XMUMHYECKOW HIeHTU(DHUKAITIN
KaTMOHOB M aHMOHOB ATUX METAJUIOB U C HHCTPYMEHTAJIbHBIE METOJaMU aHAJIN3A.

3ansaTue 9. JjieKTpOXUMHYECKHE Npolecchl (24aca).

OcBoeHME METOJOB pEUIeHUs 3aJady 10 ONpPEACNICHHI0 COoCTaBa U
XapaKTEPUCTUK TE€TEPOrE€HHBIX OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX IPOLECCOB,
MPOTEKAIONIUX B DJICKTPOXUMHUYECKUX CUCTEMAX: B XUMHUYECKUX UCTOUYHUKAX TOKA,
MIPY AJIEKTPOJIU3E U KOPPO3UH.



JlabGopaTopHbie padoTsl (18uacos).
JlaGopaTopnasi padora Nel. Omnpenenenne MOJSIPHO MacChl 3KBHBAJIEHTA
MeTaJliia (2gaca).

3HAaKOMCTBO C MpaBWIaMH pabOThl B XMMHUYECKOH nabopaTtopuu. OcBoeHHE
ra3oMETpUYECKOTO METOJa H3YyYEHUS XUMHUYECKHMX PEaKkIuid Ha M[pUMEpPE
ONPENEIICHUS MOJISIPHOM MacChl 9KBUBAJIEHTa METAILIA.

JlaGoparopuass padora Ne2. CrpoeHue 3j1eMEHTAa M KHCJIOTHO-OCHOBHBbIE
CBOIICTBA ero coeuHeHMni (2yaca).

OneHka KUCIOTHO-OCHOBHBIX M OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOKCTB
COEIMHEHHUI TEOPETUYECKUM U IKCIIEPUMEHTATBHBIM METOJAMHU.

JlaGopaTtopnass padora Ne3. Ompenesnenue TemnoBoro 3¢dexra peakunu
HelTpanu3anuu (2yaca).

OcBoeHue  METOJIMKM  HM3MepeHust  TeroBoro  addexra  peakuuu
HEWUTpaIu3aluu KAIOPUMETPUYECKUM METOJOM. IIpoBenenue
TEPMOJMHAMHUYECKHUX PACYETOB ITOTO IPoILieCcca.

JlabopatopHasi pab6ora Ne4. Xumuueckasi KHHeTHKA (24aca).

HccnenoBaHre  3aBUCUMOCTH  CKOPOCTM  TOMOI€HHOM — peakUuu  OT
KOHLIEHTPallMy pEarupyrolux BEIIECTB M TEMIIEPAaTypbl 3KCIEPUMEHTAIBHBIM
MerogoM. DopMHpOBaHME YMEHMH pPACCUMTBHIBATH HHEPTUIO AKTHBAUUU U
KOHCTaHTy CKOPOCTH aHAJIMTHUYECKUM U rpad)yeCKUM METOJaMHU.

JlaGoparopHasi padora NeS. PaBHoBecusi B BOAHBIX PaCTBOPAX JIEKTPOJUTOB
(2uaca).

@opMHUpOBAaHUE YMEHUN OLEHMBATH HANPABICHUE CMEIIECHHUS XHUMHYECKOTO
paBHOBECHs  pPA3JMYHBIX  IPOLECCOB B  pacTBOpax  TEOPETUUYECKU U
HKCIIEPUMEHTAJILHO M0 XapaKTEPY aHATUTHYECKOrO CUTHAJIA.

JlaGopaTopHnasi padora Ne.6. CBolicTBa S-3J1eMEHTOB U X coelMHeHUH (2uaca)

[To3HaKOMHUTBCSI ¢ OCOOEHHOCTSIMU MOBEJICHUS S-2JIEMEHTOB U MX COCMHEHNUH;
HAyYUTbCSl ~ XapakTepu3oBaTb  OOIIME  CBOMCTBA  S-3yieMEeHTOB.  [IpoBoauTh
UIECHTU(DUKAIIIO S-3JIEMEHTOB XUMHUYECKIUM METOJIOM.

JlaGopaTtopnass padora Ne 7. CpoiictBa d-3/IeMEHTOB M HX COeJIMHEHHH
(2uaca).

OO6o01menne 3HaAHUM TO XMUMHUH JJII XapaKTEPUCTUKU d-3JIEMEHTOB M HUX
COEIMHEHHI; U3y4YEHUe KHCJIOTHO-OCHOBHBIX " OKHUCIUTEIBHO-
BOCCTaHOBMTEJIBHBIX CBOMCTB COETMHEHUN MTEPEXOAHBIX JIEMEHTOB.
JlaGoparopHasi pabora Ne8. PacnoznaBanue Tuna cmniasa (2yaca).

OcBOUTh METOJAWKY UACHTU(GUKALMSA pa3IMYHBIX THUIOB CIUIABOB U
ONPEICIICHUSI OCHOBHBIX KOMIIOHEHTOB YE€PHBIX, [IBETHBIX, JIETKUX CILIABOB.
JlabopaTtopHasi pab6oTa Ne 9. JiiekTpoXMMH4YeCKUe MpoLeccsl (24aca).



ITo3HakOMUTBECS C nmpogeccaMm B3aMMHOI'O IIPCBPAICHHA XUMHUUYECKON M

AIIEKTPUYECKOW SHEPruu Ha Mpumepe paboThl XUMHUYECKHX HCTOUYHHUKOB TOKa U

mpouecca 3JICKTPOJIN3a BOAHBIX paCTBOPOB.

III.

YYEBHO-METO/IMYECKOE OBECIIEYEHHUE

CAMOCTOSTEJbHOMN PABOTHI OBYYAIOILIUXCSI
YuebHo-MeToanuecKkoe 0becnedeHne caMoCTOATEIbHOM pab0OThl 00yJaroOIUXCs

o aucruiinHae "Xumus'" npencrarieHo B [Ipunoxkenuu 1 u BKIIro4aeT B ceosi:

- TuiaH-TpaduK BBINOJHEHUS CAMOCTOATEIbHOW padOThl MO NUCLUUIUIMHE, B

TOM YHCJIC ITIPUMCPHBIC HOPMbI BPECMCHHU Ha BBIIIOJIHCHUC 110 KAXXK/I0OMY 3a/IaHUTO,

- XapakTepHUCTHUKa 3aJaHUil Uil CaMOCTOSITENIbHOM paboThl 00yYarounxcs U

MCTOJUYCCKHNEC PCKOMCHAANH 110 UX BBIIIOJIHCHHIO,
- TpC6OBaHI/I}I K npeaCTaBJICHUIO )41

CaMOCTOSITEIIbHOM pa6OTLI.

IV. KOHTPO.JIb JOCTHXXEHMUS LEJEA KYPCA

o(OpMJIEHUIO  pEe3yJIbTaTOB

KonTtponnpyemsie
MOJY.JIH
JUCIUIIIHHBI

Ne
n/n

Koab! u 3Tansl ¢popMupoBaHus
KOMIIeTeHI Ui

OueHo4HBIE CPEACTBA

reKy i

KOHTPOJIb

NMPOMEKYTOU
Has
aTTecTanus

OCHOBHbIE HPUHIHIIBI, 3aKOHBI U
KaTteropuu GuimocoCKux 3HAHHUH
B MX JIOTHYECKOW LIEJIOCTHOCTH U
MOCJIEIOBATEIEHOCTU

Moayns 1.
CrpoeHue BellecTBa.

Paznen 1.
ATOMHBIH  ypOBEHb
CTPOCHHMS BEIIECTBA

OK-1

CobecenoBanue
(YO-1).

IIposepka
TOTOBHOCTHU K
nmabopatopHOi
pabote Nel
TecToBBII
koHTpoub (ITP-1).
IIpoBepka
TOTOBHOCTHU K
JTabopaTopHOU
padote Ne2
CobecenoBanue
(YO-1).
Brinonnenue
THUIIOBOTO

3aganus Nel

(T3 Nel)

DK3aMeHaIlHOH
HBIC BOIIPOCHI
Nel-6,30

Paznen 2.
ArperarHblie
COCTOSIHHUS BEIIECTBA
pemaTpb
HaBBIKOB
MBIIUTICHUS

3aJa4u,  TpeOyroIme

a0CTPaKTHOTO

koHcnekt (ITP-7).
IlpoBepka oruera
Mo  J1abopaTopHOM
pabote Nel

(ITP-6)
Brinonnenue

N3 Nel u Ne2.
Brinonnenue
T3Ne2

KP Nel (TIP-2)

DK3aMeHAIMOH
HBIE BOTIPOCHI
Nel-6,30

MCTOAaMH aHaJIM3a U CUHTC3a.

Ananuz
COCTaBIICHHBIX
KOHCIIEKTOB H
T3, AJI3Ne2.
I'pynmnoBoii

JK3aMeHaIMOH
HBIE BOIIPOCHI
Nel-6,30




pasbop 3amau

YO-4)
CobGecenoBanue DK3aMCHAIUOH
OCHOBHBIC IPUHILMIIBI, 3aKOHBI U (YO-1); HBIE BOIIPOCHI
KaTeropuu (GuiIoco(YCKUX 3HAHUH Hposepxa Ne7,12-16
Moyrs 2. B UX JIOTHYECKOM menoctHocTu u | TOTOBHOCTH K
TeopeTnueckue [IOCJIEOBATEILHOCTH 1nabopaTopHBIM
pabotam Ne3,4
OCHOBBI YIIPABJICHAS
mporeccaMmu IIpoBepka oT4eTOB | DK3aMEHAMOH
Pazmen 0 JTa00pPaTOPHBIM HBIE BOTIPOCHI
1. Tepmommuammaeck | OK-1 | pemars  3amaum, TtpeGyromme | Paboram Ne3.4 Ne7,12 -16
M METOJT OITMCaHMS HABBIKOB aGcTpakTHOro | BBIMONHEHHE
XMMHUYECKHX CUCTEM. MBIILTCHHS N3 Ne3
Pazgen 2. Brmonnenue
Xumnueckas KP No2 (ITP-2)
KHHCTHKA. Anammz UJI3 Ne3. DK3aMeHaIMOH
I'pynmosast HBIC BOTIPOCHI
METOJAMH aHaJIHM3a U CHHTE3a.
JTIUCKYCCHSI Ne7,12 - 16
(YO-4).
CobecenoBanne DK3aMeHanOH
(YO-1). HHBIC BOTIPOCHI
IIposepka No8-11
TOTOBHOCTH K
OCHOBHBIE TIPHHIIHITBI, 3aKoHEI i | 1A00PATOpHOM
KaTeropuu (urocoexux snammii | Pa0OTE NeS OK3aMeHAIHOH
B HX JOTMYECKON IEIOCTHOCTH U T3Ne2 HBIC BOMPOCHL
MOCJIEIOBATEIEHOCTH Tecrosblit Nel8 -23,29
koHTpoub (I1P-1).
Mogyss 3. KoHcIeKT DK3aMeHaIHOH
Xumuaeckue (TTP-7). HBIE BOTIPOCHI
CHCTCMBI 1 HX IIpoBepka oTuera No8-11
MOZCIH . Mo 1abopaTopHOi
Pazpen 1. pabote Ne5 (TTP-6).
PactBops! 1 nx OK-1 | pemats  sazaum,  Tpebyloune Beinonnenue OK3aMeHaInoH
CBOICTBA HABBIKOB abcTpakTHOTo N3 Ned u T3Ne3 HBIE BOIIPOCHI
Pazpen 2. MBIIUICHI Brimonnenne Nel8 -23,29
Hucnepcusre KPNe3 (ITP-2)
CHCTEMBI
Ananu3 DK3aMeHalMOH
BBIMOJTHCHHBIX HBIC BOIIPOCHI
T3Ne2 u Ne8-11,
KOHCIEKTOB TEM 18-23,29
st CPC.
METOJaMH aHaJIHM3a U CHHTE3a. I'pynmoBas
JICKYCCHSL.

(YO-4).




CobecegoBanue

YVO-1); DK3aMEeHAIOH
IIpoBepka HBIC BOIIPOCHI
TOTOBHOCTH K | Nel17,24 -28,31
OCHOBHBIC TPUHITUIBI, 3aKOHBI H
KaTteropuu (GumocopCKux 3HAHHUH 1abopaTopHsiM
. pabortam Ne6 -9
B MX JOTMYCCKOH IEIOCTHOCTH U
Brinonnenue
Monayns 4. IOCJIEA0BATEIbHOCTH
T3Ned 5.
DICKTPOXUMHYCCKHIE .
TecToBBII

cuctemsl .Pazgen 1.

[pomecch ¢ koHTpoub (ITP-1).

4 EPEHOCOM OK-1
pemaTh  3aja4yd, TPEOYIOIIHEe
anekTpoHoB Paznen
) HAaBBIKOB abCTPaKTHOTO
' MBIIUICHUS
DNEKTPOXUMHUICCKHE
Amnanus DK3aMeHalMOH
TIPOIIECCHI
BBIMOJTHCHHBIX HBIE BOIIPOCHI
T3Ne3,4 u | Nel7,24 -28,31
METOZaMH aHaJIHM3a U CHHTE3a KOHCTICKTOB em
’ st CPC
I'pynnosas
JICKYCCHSL.
(YO-4).

V. CIMCOK YYEBHOM JIUTEPATYPHI 1 TH®OPMAIIMOHHO-
METOINYECKOE OBECIIEYEHHUE JUCHUIIJINHBI
OcHoBHas IuTEpaTypa
(371eKTPOHHBIE U MeYaTHbIE U3IAHMS)

1. Koposun, H. B. O0mas xumusi: yueOHUK JJi1 By30B IO TEXHUYECKUM
HanpasieHusM U crneuuaibHocTsaM / H. B. Koposus. - M. : Beicmias mikona,

2. 2010.557c.-

3. Pexxum noctyna:http://lib.dvfu.ru:8080/1ib/item?id=chamo:294074 &th
eme=FEFU.

4. ['munka, H. JI.. Obmas xumus : yuebnoe nocooue / H. JI. ['nunka. -
M.: KaoPyc,2014.-749¢.- Pexxum noctyma: http://lib.dvfu.ru:8080/search/query?

5. Cunopos, B. 1. O6mas xumus: yueonuk / B. . Cunopos, E. E.
[TnatonoBa, T. II. Huxkudopora. - M: Uzn. - Bo ACB, 2013.-272c. - Pexum
noctyna
:http://lib.dvfu.ru:8080/lib/item?1d=Geotar:/usr/vtls/ChamoHome/visualizer/data g
eotar/geotar.xml.part418..xml&theme=FEFU.

6. I'muaka H.JL. 3agaum v ynpakHeHus Mo oOIIer XuMuu: ydeOHOoe
nocoone / H.JL.I'muuka. -M. : KuoPyc, 2014.-240c. - Pexum ngocrtymna
:http://lib.dvfu.ru:8080/search/quer.

7. Anamcon, b.M. 3amaun u ynpaxsHenus mo oOmieil Xxumuu: ydeOHOe
nocobue misiBy308/ [b. . Agamcon, O. H. I'onuapyk, B. K. Koposun ap.] ; mon
pen. H. B.

8. KopoBuna.-M. :Bwicmias mikona,2008.-255¢. - Pexxum goctyma: http:

//lib.dvfu.ru:8080/lib/item?1d=chamo:2869 1 8&theme=FEFU.




9. benmuk, B.B. ®usuueckas u koyutonaHas xumus: yueOnuk / B. B.
beimk , K. WM. Kuenckasa-M.:Axkanemus,2005 — 287c.-Pexum pocrymna:
http://1ib.dvfu.ru:8080/lib/item?id=chamo:235821 &theme=FEFU.

JlonosHnTEILHAS JIUTEPATypa
(meyaTHbIE U JIEKTPOHHbIE U3IAHMS)

1. Endumor, B. M. OcHoBbl 00mie#l xumuu: ydeOHOe mocodue /
B.1.Endumos. - M.: HUL] UH®PA-M, 2015. - 256 c.
2. KoHcTaHThl HeOpraHMyecKux BellecTB : crnpaBoyHUK / P. A. Jlunus,

JI. JI. AaapeeBa, B.A. Monouxko ; mox pex. P. A. Jluguna.-M.: [Ipoda, 2006.-686¢ .
- Pexxum octymna:http://lib.dvfu.ru:8080/1ib/item?id=chamo:243816&theme=FEFU.
3. Kouerapos, b. E. beiToBble MamuHbl U puOOphI : COOPHUK TECTOB /
b. E. KouerapoB - BnamuBoctok : M3a-Bo /[aJibHEBOCTOUHOTO TEXHHUYECKOIO
yHuBepcureTa,2005.-204c..Pexxum..gjoctyna:
:http://lib.dvfu.ru:8080/1ib/item?id=chamo:394991 &theme=FEFU.

4. Beptunckas, T.O. OOmas xuMus: METOAWYECKHE YyKa3aHUS K
naboparopubiM padotam u.2 / T. 3. Beptunckas, H. U. JIsnynosa u ap., mox pexn.
T.3. Beprunckoii. -Bnagusocrok: M3a-so [ABI'TY,2004.-49¢c. - Pexxum noctymna
:http://lib.dvfu.ru:8080/lib/item?id=chamo:4 11364 &theme=FEFU.

5. Kamuauna, T. A. OOmas XuMus: METOAMYECKUE YKa3aHHUSI K
naboparopHbiM pabotram 4. 1 / [coct. T. A. Kanmuauna, B. M. Hosenko, H. A.
[Mleromuxuna u np.; nox pena. T. A. Kamununout, H. A. Ileromuxunoit] —
BnaguBocToxk: JIABI'TY, 2002.-51c.-
Pexxum.noctyna:http://lib.dvfu.ru:8080/lib/item?id=chamo:411366&theme=FEFU.

6. Kanmuamna T. A. OOmass XuMusi: METOAUYECKHE YKa3aHHUS K
nabopatopubiM pabotam, 4.3/[coct. T. A.Kamununal.— BnammBoctok: JIBI'TY,
2006. — 22c. Pexum JocTymna:
http://lib.dvfu.ru:8080/1ib/item?id=chamo:411362&theme=FEFU

Ilepeyenb pecypcoB HHPOPMAIUOHHO - TEJICKOMMYHUKALIMOHHON CETH
"UnTepHer"
METOJINYECKHUE YKA3AHUS IO OCBOEHUIO JUCIHUIIJIUHBI
1. IMoaroroBka K J1a00PATOPHBIM 3AHATHSAM.

Jlomawinee 3a0anue K nadopamopnvim 3auamusam Nel,3-35,9.
N3yuuTh KOHCHEKT JIEKIUH, YYEOHUKH U OTBETUTh HA BOMPOCHl B TEOPETUYECKOU
YacTH OTYETa M0 JaHHBIM JJAOOPATOPHBIM padoTaMm.

Homawnee 3a0anue k navopamopuvim 3anamuam Ne2,6-8. 1lozHakoMUTHCS
C JIEKIIMOHHBIM MAaTepHUajJOM W COOTBETCTBYIOIIMMHU pa3AeliaMu YYEOHHUKOB U
BBIMIOJIHUTh THUIIOBOE 3aJaHHE K JaHHOW paboTe MO MHOTOBApHMAHTHOM CXEME.



OdopMuth pe3ynbTaThl 3TOTO 3aJaHUS B BHUJE TaOJUIBI WU TEKCTOBOTO
JIOKyMEHTA.
2. OdopMieHne oTYETA M 32IUTA JA0OPATOPHBIX PadoT.

Otuer mo yabopatopHOl paboTe MpencTaBiseTcs B MUCbMeHHOM Buuae. OH
JIOJDKEH OBITh O0O0OIIAONIUM JIOKYMEHTOM W BKJIIOYaTh BCIO HMHGOPMAIUIO IO
BBITIOJTHEHHUIO JTAOOPATOPHBIX OIMBITOB U 3a/IaHUN K HUM, B TOM YHUCJIE, YPaBHEHUS
peakiuii, HaOMIOJEHUs, pPEe3yJbTaThl JSKCIIEpUMEHTa B rpaduueckod wiH
Ta0IU4YHOM (hopMe, pacueThl U BHIBOIBI.

3awuma nadopamopHusviX padom TPOBOJIUTCS KaK B MUCBMEHHOM BHUJE C
MOMOIIBIO TTPUBEJICHHBIX B METOJUYECKUX YKa3aHUAX K JabopaTOpHBIM paboTam
KOHTPOJIHBIX BOMPOCOB, TaK W YCTHOH ¢opMe - BO BpeMs Oecelapl ¢
npernojaBaTesieM.

3. IloaroroBka K NPaKTUYECKUM 3aHATHUSIM.

Heo6xomuMo H3y4YuTh KOHCHEKT JIGKIIMA M COOTBETCTBYIOIIHME pa3feibl
y4eOHMKa Mo TemaM 3aHATUM. OTMETUThb TPYAHBIC IS TOHUMaHUS MecCTa B
KoHCIIeKTe. [1oATOTOBUTRECS K PEIICHUIO PACYETHBIX 3a7a4: BBHIIUCATH OCHOBHBIC
dbopMynBI TIO HM3ydaeMOMY pa3lielly, MO3HAKOMHUTBCS C METOIAMKOW pelieHus
TUMNOBBIX 33/1a4. Beimoauuts M/[3 o Teme 3aHsATHS.

VI.MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE
JUCHUITINHBI
Y4eOHble XUMHYCCKUE JIA0OpAaTOpUH. XUMHUECKas MOCyJa M XHUMUYCCKHE
PCAKTUBBI ISl IEMOHCTpAIIMU OIBITOB. Harismaeie mocobus. MyibTUMeIuiHOS
obopymoBaHue.
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ILinan-rpaduk BHINOJHEHHUSI CAMOCTOSITEIbHON padoThl MO TUCHUILINHE

IIpumepHbIe
Ne Hara/cpoxkn HOPMBI ®opma
Buj camocTosiTeibHOM padoThI
N/ | BBINOJHEHUS BpeMEHH Ha KOHTPOJIA
BbITNIOJIHEHH €
KOHCIEKT-CJIOBaph TEPMUHOB U (HOpMYyIIT
TECTBI, OTYET
1 06.02-13.02.15 1o TeMe "ATOMHO-MOJIEKYJISIPHOE 24aca
o JIP Nel
y4YeHHUE
N3 Nel" ATOMHO-MOJIEKYISIPHOE
2 08.02-22.02.15 24aca TECTHI,
yueHue''.
tunoBoe 3aaanue Nel x JIP No2:
otuet no JIP
3 | 22.02.-06.03.15 | "Crpoenue >1eMeHTa U KMCIOTHO- 24aca Noo
OCHOBHBIE CBOMCTBA €r0 COeIUHEHMIT". i
Ompoc nepex
Koncnekt o teme "Xumudeckast Havyajaom
4 03.09-10.03.15 lygac
CBs3b" 3aHATHA,
TECTHI
TUnoBoe 3aaanue No2 mo reme [Ipunstue
5 07.03-14.03.15 luac
KommnekcHrle coeqnaeHus" oTyeTa
6. | 02.03-13.03.15 NA3Ne2 "Crtpoenue BemiecTa' 24aca KP Nel
OTYETHI MO
MNJI3Ne3 3akoHOMEpPHOCTH MPOTEKAHUS
7 14.03-28.03.15 24aca JIP Ne3.4.
IIPOLIECCOB
KP Ne2
KOHTPOJIbHBIN
Onpoc, OTYET
8 04.04-17.04.15 NJ13Ne4 PacTtBOpHI U UX CBOWCTBA 24aca
o JIP NeS.
KPNe3
TtunoBoe 3aaanue Ne3 no teme
9 18.04-24.04.15 lgac TECTBI
"JluciepcHble CUCTEMBI"
Koncnekt o teme "OkucinuTenbHo- otuer o JIP
10 | 25.04-01.05.15 luac

BOCCTAHOBUTCIIbHBIC ITPOLICCCHI

Ne 8, TecThl




TunoBsoe 3aganue Ned mo teme " Xumus otuet o JIP

11 02.05-08.05.15 24aca
S - DIIEMEHTOB U UX COCIUHEHUN Ne 6
TunoBoe 3aganne Ned mo teme " Xumus otuet o JIP
12 10.05-16.05.15 24aca
d - DJIEMEHTOB U UX COEIUHEHUI Neo 7
Koucnekt mo Temam " Metonnl againnsa OMPOC, TECTHI
13 17.05-22.05.15 BemecTB. UnenTudukanys KaTHOHOB U 24aca otuert 1o JIP
aHWOHOB 8, p, d — JIEMEHTOB. Ne &

otuet o JIP
NJI3NeS o Teme DIIeKTpOXUMUYECKUE
14 | 30.05-05.06.15 24aca Ne 9 KO
CHUCTEMBI U MPOLIECCHI"

KPNe5
KpaTkuii KOHCIEKT O TeEMe
15 02.06-12.06.15 "Xumudeckast uaeHTUOUKAIUS 4gaca KO, TecTrr
00nexToB OC".
OMJIETEI K
16
12.06-30.06.15 | IlogroToBka K 3K3aMeHy 8uacos 9K3aMEHy

MeToauveckue peKOMEHJAAUNH 10 CAMOCTOSITEJIbHOM padoTe
1. IToaroroBKa K J1a0OPaTOPHBLIM 3aAHATHSIM.
Jlomawnee 3a0anue Kk 1abopamopnvim 3auamusam Nel, 3-5, 9.

W3yunTh KOHCHEKT JEKIUi, y4eOHMKM W JaThb NHCbMEHHBII OTBET Ha
BONPOCHI B TEOPETUUECKON YaCTH OTYETA 10 TaHHBIM JTAOOPATOPHBIM pabOTaM.

Jlomawinee 3a0anue Kk n1abopamopuvim 3anamuam Ne2,6-8

[To3HaKOMHUTBCS C JIGKUMOHHBIM MAaTe€pUajIoM U  COOTBETCTBYIOLIMMU
pazznenaMu y4yeOHUKOB M BBIOJIHUTH TUIIOBOE 3aJaHUE K JIaHHOM paboTe o
MHOTOBapuaHTHOH cxeme. OPopMUThH pe3yiabTaThl 3TOrO 3aJaHUSl B BUJIE TaOIHUIIbI
WM TEKCTOBOTO IOKYMEHTA.

2. MeToan4eckue peKOMEeHAAIMH 110 0()OPMJICHUIO OTYeTA.

OTtuer mo yabopartopHol paboTe MpencTaBiseTcs B MUCbMEHHOM Buuae. OH
JOJDKEH OBITH 00O0OMIAIONUM JOKYMEHTOM M BKJIIOYAaTh BCIO HH(POPMAIHIO TIO
BBINIOJIHEHUIO JIAOOPATOPHBIX OIMBITOB U 33a/laHUW K HUM, B TOM YHUCIIE, YpaBHEHUS
peakuuii, HaOMIOACHMS, PE3yJNbTaThl OSKCIEpPUMEHTa B Tpaduueckorl wiIH
TaOIMYHOM (hOopMe, pacueThl U BHIBOJIBI.

Cmpykmypa omuema eKkirouaem ciedyroujue KOMHOHEHMmbl :

- 11e7Tb PaboThI;
- KpaTKHUE TEOPETUYECKHE OCHOBHI padOTHI;




- OJKCIIEPUMEHTAJIbBHYI0 4YacTb, B KOTOPOMl NPUBOAATCS YpPAaBHEHMsI pEaKLUi,
HAOJI0/IEHUS, pe3y/IbTaThl SKCIIEPUMEHTA B BHJI€ TPA(UKOB I TAOJIULI, paCYETHI.
- BBIBOJBI, TJ€ YKa3bIBA€TCS METOJ| OINpPEAENCHHs, TMOIYYeHHBIH pe3yibTaT u
OTHOCHTEIIbHAs OINOKA IKCIIEPUMEHTA.

3. [loaAroroBKa K NPaKTHYECKUM 3aHATHAM.
Jlomawnee 3a0anue k npakmuyeckomy 3anamuio Nel



Kpurepun oieHKH BBINOJHEHUS CAMOCTOSITEIbHOM padoThI
JlabopaTtopHbie padOThI OLIEHUBAIOTCS MO CIEAYOIIUM KPUTEPHSIM:

TeOpeTuyeckoe O00OCHOBaHME (M3JI0KEHO B paszzene oTdera "KpaTKue
TEOPETUUYECKUE OCHOBBI pabOTHI");
— MOJIHOTA U KQ4E€CTBO BBHIMIOJIHEHHBIX OIBITOB U 3aIaHUI K HUM;
— Ka4yecTBO 0(hOpPMIICHHS OTUETA;
— MPaBWJIBHOCTH CJEIAHHBIX PACYETOB U BHIBOJIOB B paboTeE;
— OTCyTCTBHUE (PaKTHUECKUX OMMOOK , CBI3aHHBIX C TOHUMAHUEM TEMBI.
Kpurtepuu onieHKky HHAUBUAYAJbHBIX JoMamHux 3aganunid (U/13)

Bcee /I3 mo aucuumnuze 0pOpMIISIOTCS CTYyIEHTOM B MUCbMEHHOH (hopme B
OJTHOM TEeTpaaW W SIBISIIOTCA OOYyYalomMUMHM MaTepuajaMyd TMpH TOJATOTOBKE K
HK3aMEHY.

CmpyKkmypa 3moit RuUCbMeHHOU padomol 6KAIOUAEH:

- TIOJTHBINA TEKCT 33JaHui C yKa3aHWEM BapUaHTa;

- peuieHue pacueTHhIX 3a7ady B OOIIeM BHUAE M JIMIIb 3aTeéM B IU(POBBIX
3HAUYCHUSIX;

- OTBETHI K KaXKJIOMYy BOIIPOCY WJIU 3a/1aue.

Kaxnoe 3agaHue OIEHUBAETCS OTACIBHO U BBIBOJAMUTCS CPEAHSISE UTOrOBas
OILICHKA 3a MHCbMEHHYIO padoTy.

3agaum 11 CaMOCTOSITEJILHOTO pPellieHus!

1. Onpenenute MOJSPHYIO MacCcy OSKBHUBAJIEHTa MeTaula, €CJIM Ha
pactBopenue 1,686-107 kr mertamna norpedosanock 1,47-10 2 Kr cepHOI KHUCIIOTEL.
MouisipHas Macca SKBUBaJIEHTa CEPHOM KUCIOThI paBHa 49 1/MOJIb.

a)56,3 r/mMoIb; 0)51,3 r/monb;  B)112,4 r/™MONB.
2. T'mapokcun kakoro osmementa: Al, Si, P saBmsercs Oonee cunbHOM

KHUCJIOTOM?
a)P; 0)AL B) Si.
3. KoBaneHTHas moysipHasi CBSI3b BOSHUKACT MEXKIY aTOMaMHU AJIEMEHTOB:
a)Ou H; 6) Ku Cl; B) N u H.

4. Kakas koopauHainmonHast popmyna y coequaenus 2KI Cul, -H,O:
a) KQ[CUI4 HQO]; 6) K[CUI3] KIHQO, B) Cu[K13 HQO]
5. B kommiexkcHoM coequuenuu [Cr(NHs)e)]l3 ykaxuTe auranisl:
a) NHs. 0) Cr; B) L.
6. Onpenenurte, Kakas U3 peakUuid MPOTEKAET CAMOIPOU3BOJIBHO:
a) NO(F)+1/202(F)= NOz(r) AGOX,p‘=-34,9 KI[}K ;
6) Nz(r)-f-oz(r): 2NO(F)AGOX_p,:173,2 KI[}K ;
B) Nz(r)—i-l/zOz(r): NzO(r) AGOX,p_=104,1 KI[)K
7. Kak u3MeHsercss KOHCTaHTa CKOPOCTH PEAKLMU ITPU ITOBBIIEHUN



temneparypbl Ha kaxiable 10°C, ecnu mnoBeimieHue temneparypel Ha 30°C
YBEJIMYHMBAET CKOPOCTh 3TOU peakuuu B 64 paza?
a) 4; 0)3 ; B) 2.
8.UeMy paBHa »SHeprus akTUBALUM PEAKIMU, €CIIM MpPU TOBBIILICHUN
temnepartypsl oT 20 10 30 °C, ckopocTh €€ Bo3pacTaeTt B 3 pa3a?
a) 81 xJ>x/Momb; 6) 53,6 k/[x/MOb; B) 162,5 x/[»/MOIb.
9. Kakue ycnoBusi OyayT clocCOOCTBOBATH CMEIICHUIO PABHOBECHS B CTOPOHY
YBEJIMYEHUSI BbIX0/1a MPOAYKTOB peakuuu: Ny + 3H, = 2NH;3? AH%9s= -92 KJIx
a)[TOHMKEHUE TEMIEPATYPhl, YBEJIMUCHUE TaBICHUS,
0)IOBBITIICHNE TABJICHUS, TTOBBIIIICHUE TEMITEPATYyPHI;
B)IIOHIKEHUE TEMIIEPATYPbl, YMEHbIIICHUE JaBICHUS.
10. BoxHblil pacTBOp HEZNIEKTPONIUTA 3aMep3aeT mpu temneparype — 1,86 °C.
KakoBa MoJisisibHast KOHIIEHTPaLKs 3TOTO pacTBopa’?
a) 1 monw/kr ; 6) 0,1 MOJIB/KT ; B) 1 Moub/m.
11. CkonbKO MOJIEM HERNEKTPOJUTA JOJKEH COAEpk aTh | JUTp pacTBOpa,
9TOOKI er0 ocMoTrudeckoe paBienne npu 0°C cocraBmiio 2,27 Klla:
a) 0,001 mosmp  ;6) 0,01 mons ; B) 0,1 MOJIB.
12.YeMy paBHA KOHIIEHTpaLIUsI HOHOB BOJIOPO/ia, €ciik B pacTBope pH =87
a) 10°°M ; 0) 10°M; B) 104 M.
13.YkaxuTte, Kakas U3 NPEJI0KEHHBIX YaCTHUIL: o2, Nu3,12 IPOSABIISIET CBOWCTBA
TOJIBKO OKHCIIUTEIIS:

a) Oy; 0) NH;; B) I,
14. Kakoi npoiiecc NpoTeKaeT Ha aHOJIE B TAJIbBAHMYECKOM 3iieMeHTeCu Cu**
(IM)||[H" (IM) | Ha, Pt:

a) Cu—25Cu®.6) H, —2>2H" .B) Pt—25Pt*

15. Kakoii mpouecc npoTeKaeT Ha MEAHOM aHOJAE IPU JIEKTPOJIU3E BOJHOTO
pacTBOpa CEpHOU KUCIIOTHI:

a)Cu —2 5 cu? (Bladicu=+ 0,34 B);
6)Cu? —2 scu (Blaicu=+ 0,34 B):;
o © —=2, 1, (E2mm = 0,00 B).

16. Ilpu Hapyll€eHMHM MEIHOTO MOKPBITHS HA KEJIe3€ BO BIAXKHOM BO3IyXe€

(pH=7) Ha aHOZ1e MPOTEKAET peaKIus (EOSrLZ+/SnO =-0,14 B; Eré pe= 0,44 B;):
a) Fe’ —2e — Fe?"; 6) Cu*' +2e — Cu’%  B) Cu’-2e — Cu?’;
17. Kakoi MeToa 3amuThl OT KOPPO3UU B MOPCKOM BOJE CTAIIBHOTO KOpHyca
kpaHa (pH>7) ucnonb3yercs Ha npuyaiax :
a) MPOTEKTOPHAs 3alIUTa; Zn — MPOTEKTOp ;  0) MOKPHITUE U3 LIUHKA;
B) 00paboTKa Cpe/ibl HHEPTHBIM Ia30M; I') KaTOJIHAsI 3alliTa
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Hacnmopt ®OC

Koa u ¢popmyaupoBka Irtanbl GopMUPOBAHUSA KOMIIETEHIIUU
KOMIEeTEeHINH
OCHOBHBIC TPUHIUIIBI, 3aKOHBI M KaTeropuu (HUI0COPCKHUX
3HaeT 3HAHUH B HX JIOTHYECKOM IIEJIOCTHOCTH "
OK-1, CIHOCOOHOCTD K IOCJIEJOBATEIILHOCTHU
abctpakTHOMY MBIIUICHHIO, Vaeer pemaTh 3ajauM, TpeOyIomHpe HABHIKOB abCTPAKTHOTO
aHaINU3y, CUHTE3Y MBIIUTCHHIS
BnaﬂeeT METOAAaMU aHaJIn3a U CUHTE3a.

O1eHOYHBIE CpPeACTBa
KonTpoaupyemsie
Ne Koap! u 3Tanbl popMuUpoBaHUA I . NPOMEKYTOY
n/n MOytH KOMIIEeTEeHI[H i exymmn Has
JHCHMIIMHBI KOHTPO.JIb
aTTecTalus
CobecegoBanue . DK3aMeHaInOoH
(YO-1). HBIE BOIIPOCHI
IIposepka Nel-6,30
TOTOBHOCTH K
J1abopaTopHOU
pabore Nel
TecroBblit
OCHOBHBIE NPUHIUMBI, 3aKOHBI U | KoHTpous (IIP-1).
kateropuu ¢unocopckux 3Hanuii | [IpoBepka
B HMX JIOTMYECKOH IEJIOCTHOCTH U | TOTOBHOCTH K
TTOCTIeIOBATEILHOCTH nabopaTopHO
pabote No2
Monyns 1. CobecenoBanue
CtpoeHue (YO-1).
BEIIECTBA . Brmonaenne
Pasnen 1. THUIIOBOTO
ATOMHBII 3amanus Nel
1 YpOBEHb OK-1 (T3 Nel)
CTPOEHUS koHcnekt (ITP-7). OK3aMeHaIuoH
BCIIIECTBA IIpoBepka oTueta HBIE BOTIPOCHI
Paznen 2. o J1abopaToOpHOM Nel-6,30
ArperartHble pabote Nel
COCTOSIHUS pemwars  3amaum, Ttpedyromwme | (IIP-6)
BeIllecTBa HaBBIKOB abctpaktHOTO | BRIMONHEHME
MBIILICHUS W3 Nel m Ne2.
Brinonnenue
T3Ne2
KP Nel (TIP-2)
Amnanu3 DK3aMeHaluoOH
COCTaBJICHHBIX HBIC BOIIPOCHI
KOHCIIEKTOB 1 Nel-6,30
METOJaMHU aHaJN3a U CHHTE34a. T3.,I3Ne2.
I'pynnosoit
pasbop 3amau
YO-4)
Moy 2. Cobecenosanne OK3aMeHalMOH
Teoperuueckue ocroBrbie mpurmumsl, 3akons u | (YO-1); HBIE BOTIPOCHI
OCHOBBI YIIPaBICHHUS kateropun (utocobckux 3nanmii | [IPoBepka Ne7,12-16
2 OK-1 i TOTOBHOCTH K
mporeccaMu B MX JIOTHYECKOW HEJIOCTHOCTH H
Paszgen MOCJIEA0BATENIBHOCTH 11aboPaTOPHBIM
1.TepmonuHamuaeck pabotam Ne3,4




M METOJ| OITUCAHUS
XUMHYECKHUX CUCTEM.

IIpoBepka oTueTOB
10 J1abOopaTOPHBIM

DK3aMeHaIMOH
HBIE BOTIPOCHI

Paznen 2. pemars  3ajaun,  TpebyrOIIHe paboram Ne3,4 Ne7,12 -16
Xumuueckas HABBIKOB aGcTpakTHOrO | BBINONHEHHE
KHHETHUKa. MBIILTEH IS N3 Ne3
Brinmonnenue
KP No2 (TTP-2)
Anamnz U3 Ne3. DK3aMeHAIIHOH
I'pynmosas HBIE BOIIPOCHI
METO/IaMH1 aHaJIu3a U CUHTE3a.
JIUCKYCCHS Ne7,12 - 16
YO-4).
CobecenoBanne DK3aMeHalnOH
(YO-1). HHBIE BOIIPOCHI
IIposepka Ne8-11
TOTOBHOCTH K
OCHOBHEIC TIPHHIMIEI, 3aKoHb 1 | 1A00PaTOpHOM
KaTeropus (QpuIocopcKuxX 3HaHHUi padote Ne5 OK3aMeHaIlOH
B WX JIOTHYECKOi LETOCTHOCTH H | 1502 HBIC BONPOCHI
[OCIIEI0BATEIBHOCTH Tectosprii Nel8 -23,29
koHTpoib (ITP-1).
Mogyss 3. KoHcIeKT DK3aMeHaIOH
XuMuyeckue (ITP-7). HBIE BOTIPOCHI
CHCTCMBL U X IIpoBepka oTuera Ne8-11
MOJC/IN . 10 J1abopaTopHOit
Paznen 1. pabote Ne5 (I1P-6).
PactBops! 1 nx OK-1 | pemarb  sajaqu, Tpebyromue Brinonnenne DK3aMeHALHMOH
CBOHCTBA HABBIKOB aberpaxTHoro N3 Ne4 1 T3Ne3 HBIE BOTIPOCHI
Paznen 2. MPIHLICHHA BimosHenne Nel8 -23,29
HucriepcHbie KPNe3 (TIP-2)
CHCTEMBI
AHanu3 OK3aMeHalMOH
BBIMOJHEHHBIX HbIE BOTIPOCHI
T3Ne2 u Ne8-11,
KOHCIICKTOB TEM 18-23,29
st CPC.
METO/IaMH1 aHaJIu3a U CUHTE3a. I'pynmoBast
JTUCKYCCHSL.
(YO-4).
Cobecenonanue (YO-
1); OK3aMeHaIoH
IIpoBepka HBI€ BOIIPOCHI
Monyns 4. TOTOBHOCTH K No17,24 -28,31
DNEeKTPOXMUMHUYECKHE OCHOBHBIC TPHHLMIEL, 3AKOHEL M 71a00paTOPHBIM
cucteMsl .Paszen 1. Kareropui (bymovc oexux sHaHii pabotam Ne6 -9
B HMX JIOTMYECKOH IEIOCTHOCTH U
IIponecce ¢ OCIIEIOBATE ML HOCTH Brmoaenne
[IEPEHOCOM OK-1 T3Ne4 5.
31eKTpoHOB Paznen TecToBBII
2. koHTpoib (ITP-1).
DNEeKTPOXUMHUYECKHE
MPOLIECCHI pemath  3amayu, TpeOYIoIIHe
HABBIKOB abCTPaKTHOTO
MBIILIEHUSI

MCTOJaMM aHaJin3a U CHHTC3a.

Ananus

DK3aMeHaIHOH




BBINOJIHEHHBIX
T3Ne3,4 u
KOHCIIEKTOB TEM
s CPC
I'pynnosas
JUCKYyCCHSL.
(YO-4).

HBIC BOIIPOCHI

Nel7,24 28,31

I1. IIkaJia oueHUBaHUsA YPOBHA CPOPMUPOBAHHOCTH KOMIETCHI[UM 110

aucauniange ""Xumua''.

Kon n
Irtanbl GOpMHUPOBAHMSA 0ast
¢opmyaupoBka KpHUTepHH moKa3aTesin
KOMITeTeHI[HH Bl
KOMIIeTeHIIHH
- 3HaHKWE OCHOBHBIX - COCOOHOCTD
BaKOHOB, MOHSITHU U c(hopMyIHPOBATH
TEOpUil HEOPraHUUYECKOI | OCHOBHBIE TTOHATHS,
M OPraHUYCCKON XUMUH. | 3aKOHBI U OOBSICHUTH
- 3HaHHE CyTh TEOpUH
KJTacCUpUKAITAT HEOPTaHUYECKON 1
PIIEMEHTOB, UX OpPTaHUYECKOH XMMHU;)
€AMHEHW, CHCTEM H - CITOCOOHOCTH
MPOIIECCOB I10 MIPOBECTH
Pa3IMIHBIM NPHU3HAKAM. | KJIACCHU(PHUKAIIHIO
- 3HaHHWe OCHOBHBIX 9JICMCHTOB,
[KI1accoB COCMHEHUH, CHCTEM
HEOPTaHMYCCKUX U U MIPOLIECCOB I10
OpTaHUYECKUX Pa3IUIHBIM
COCIMHEHUI: CTPOCHHUSI | IPU3HAKAM;
HOMEHKJIATYPBI U - CIIOCOOHOCTH
CBOWCTB. M3JI0KUTH TpaBUIIa
- 3HaHNE OCHOBHBIX HOMEHKJIATYPBI
OK-1 THIIOB XUMHUYCCKHX HIOITAK;
CITOCOOHOCTBIO K peaxIui, - CIOCOOHOCTH
OCHOBHBIE TPUHIIUIIBL,
abCTpaKTHOMY MIPOTEKAIOIINX B 0XapaKTepH30BaTh
3aKOHBl W KaTeropuu
MBIIUICHUIO, 3HaeT . | mpupoxae u PEaKIMOHHYIO
.| ¢umocopckux 3HaHUI
aHau3y, CHHTe3y  (IOPOTOBBIH . | TEXHOIOIUsX. CHOCOOHOCTH U 61-75
B nux JJIOTUYECKOU .
[YPOBEHB) CBOICTBA 3JIEMEHTOB
LETOCTHOCTH " N
U COCJMHEHHI
MIOCJIEI0BATEILHOCTH

- 3HaHHE ypOBHEH
OpTraHU3aINH
XUMHUYECKOW MaTepuu

(VX HOCHTENH U
CBOICTBA).

CTpPOEHUS U
XapaKTEePHBIX CBOMCTB
BELIECTB B Pa3INYHOM

KOHCTPYKIIMOHHBIX H
TTOJIAMEPHBIX
MaTepHaoB.

- 3HaHWE CBOMCTB U
0COOCHHOCTEH

MOBEJICHHUSA S , p , d-

" COCTOSAHHSA BECUICCTBA

- 3HaHne 0ocoOeHHOCTEN

arperaTHoM COCTOSIHUM ,

Pa3IMYHBIX KJIACCOB;
- CIOCOOHOCTH
0XapaKTepHu30BaTh
Pa3IMYHBIC THITBI
XAMHYECKUX
peaKkuii;

- CITOCOOHOCTH
chopmynrpoBaTh
TpeboBaHuUs
TEXHUKHA
0€30IacHOCTH U
mpaBuia paboTsl B
XUMHYECKON
nabopaTopuu.

- CITOCOOHOCTH

0XapaKTepHu30BaTh

YPOBHH OpTaHH3AIIHI

BEIIECTBA , €ETO

arperaTHble

COCTOSIHUS M CBOMCTBA




MCTaJIJIOB U UX CILJIAaBOB.

- 3HaHHE TeOPeTHUECKUX
OCHOB IIPOTEKaHUs
[TPOLIECCOB U METO]IbI
YIpaBICHUS UMH:
TepMOJAMHAMUYECKUN U
[KUHETUYECKHUI METOIbI
OMMCAHUSA XUMHUYECKHUX
CUCTEM.

-F3HaHNE XUMHYCCKHX
MOJIeNIEN SIBICHUN 1
KOMIIOHEHTOB
TeXHOC(EPHI: Ta30B HUX
CMecel, pacTBOPOB,
ITACTIEPCHBIX U
3J'I€KTp0Xl/lMI/I‘1€CKl/IX
CICTEM; UX CBOMCTB.
pa3m/1qu1x cucremax
- 3HaHIe
MOBEPXHOCTHBIX

2
- CIIOCOOHOCTH
0XapaKTepH30BaTh
COCTaB M CTPOCHHE
CTPYKTYPHBIX
SIIMHUI] Pa3THIHBIX
COEIMHEHUH U
MaTepHaIoB U
00BSCHUTD UX
CBOMCTBA;

- CITOCOOHOCTH
MIPOBECTH
KiaccuduKaIuo
METAJUIOB U UX
CILJIaBOB;

- CIOCOOHOCTH

0XapaKTepPH30BaTh

0011Ke CBOMCTBA U

0COOEHHOCTH

MTOBEICHHUS S, P, d-

METAJIJIOB U UX

COCIUHCHUIA;

- CITOCOOHOCTH

PACKpBITh CYyTh

OCHOBHBIX IOHATHIA U

3aKOHOB XUMHYECKOM

TepMOﬂI/IHaMI/IKI/I nu

KAHETHUKU ;

- CIOCOOHOCTH

chopmyarpoBaTh

TEPMOJANHAMHYCCKHE U]

KHHETHYECKHE

YCIIOBHS ITPOTEKAHUS

MIPOIIECCOR;

0XapaKTepPH30BaTh

METO/bI YIIPaBIEHUS

mpoleccaMu u

paBHOBeCl/lﬂMl/l B HUX.

- CI0COOHOCTH

00BSACHUTH COCTAB U

CBOWCTBA pacTBOPOB,

ra3oB, AMCIEPCHBIX

SIBIICHUI U AUCTIEPCHBIX [TIEKTPOXUMHYECKUX
CHCTEM: TIeH, a3PO30JIeH, [CHCTeM , BUABI U
MOPOIIKOB, IMYJIBCHH.  |0COOEHHOCTH
- 3HaHWE BUJIOB H MIPOIECCOB B HHUX;
XapaKTEePUCTUK - COCOOHOCTD
AHAJITUTUYCCKUX 06"bSICHI/ITI) poueCcChl 1
peaKLu/uZ. SABJICHUS Ha rpaHULIC
- 3HaHUEe METOI0B pasnena ¢as; BUIBL,
XMMUYECKOI CTPOEHHUE U CBOMCTBA
MICHTU(QUKAIINN JIMCTIEPCHBIX CUCTEM;
BEIIIECTRA. - CHOCOOHOCTH
chopmynrpoBaTh
TpeOOBaHUs K
AHATUTHYECKIM
peaKmusM ;
- CITOCOOHOCTH
oXapakTepu30BaTh
METO/Ibl XUMHUYECKOU
UACHTUDUKAIINA
BEIIIECTBA;
Ymeer pemaTb 3ajaun,  OnpenensiTb KIacchl |- CHOCOOHOCTh 76-85




(mponBuUHY|
TBIN)

Tpebyromrue
a0CTpaKTHOTO
MBIIIUTCHUSI

HaBBbIKOB

XUMHUYECCKUX
COETUHEHU I, UX
CTpO@Hl/le U TUIIUYHBIC
CBOMCTBA.

- Ucnionb3oBaTh
3aKOHBI U MMOHATHUSA
XAMUH IS
00BSCHEHHUS SIBJICHUH,
MPOIIECCOB M CBOMCTB
BEIIECTB.

X apakTepu3oBaTh
CBOMCTBAa OCHOBHBIX
IKIIACCOB XUMHUYCCKUX
PIIEMEHTOB,
OpFaHI/I‘l€CKl/lX nu
HEOPTaHUYECKUX
COCIMHEHUN.

- Onpenenarb
COCTaB U CTPOCHHE
CTPYKTYPHBIX
CIMHHUI] BEIECTBA:
aTOMOB, HOHOB ,
MOJIEKYJI.

- O11eHUBaThL
XUMUYECKYIO
QKTUBHOCTDH
DJIIEMEHTOB ,

X COCIUHCHHH ,
OpraHUYecKux
BEIIICCTB ,

ra30BBIX CMECCH.

- PaccunTeiBaTh
TepMo;u/maanec

[KHUE XapaKTCPUCTHKU
BEILICCTB 1

MPOLIECCOB.

- Onpeaensite
BO3MOKHOCTH
HATIPaBIICHUE , YCIIOBUS
1 MEXaHU3M
MPOTEKaHUs MPOIECCOB
TEPMOIMHAMHYCCKUM U
KHHETHYECKHM
METOAaMU.

- OnpenenuTs THI
CHUCTEMBI U €€ COCTaB.
- PaccuuThiBaTh cocTaB
1 KOJIMYECTBCHHBIC
XapaKTePUCTHKH
BEIIIECTB, CHCTEM U
TIPOIIECCOB.
KHCJIOTHOCTH CPEIBI.
- AHanM3UpoOBaTh
COCTaB U OIICHUBATH
CBOICTBa pacTBOPOB,
JIUCTIEPCHBIX U
IIEKTPOXUMUYECKUX

CUCTEM; OIIPCALCIATH

[POBECTH
KaccuduKauo
pa3ny1qﬂb1x
XUMHUYCCKUX
ICOCIUHEHUM ;

- CLIOCOOHOCTH
MCTIOJIb30BaTh MIPaBHUIIA
[HOMEHKJIATYPbI
IMIOTIAK;

- CITOCOOHOCTH
OOBSCHATB CYTh
HaOIFOJaEMBIX
MBJICHUI U peakLuii;
-CII0COOHOCTH
OIICGHMBAThL CBOMCTBA
BEILIECTB
TEOPETUYECKUM U
3KCHepI/IMeHTaﬂbHI)I
M METOJAMH ;
-CITOCOOHOCTD
00BSACHATH COCTAB U
CTpPOCHUE BEIeCTBA
Ha BCEX YPOBHAX €T0
OpraHu3aIUH

- CIOCOOHOCTH
MPOTHO3UPOBATH U
OIIEHUBATh OCHOBHEIE
CBOMCTBA 3JIEMEHTOB,
HUX COCUHEHUH, ra30B,
JKHIKOCTEH , X
cMecel u
KOHCTPYKIIHOHHBIX
MaTepHaJoB C
TTOMOIILIO0 TEOPUHU
CTpPOCHHUS ,
TEPMOAUHAMHYICCKO
0 ¥ KHHETUYECKOIO
METO/IOB;

- CI0COOHOCTH
paCC‘lI/ITI)IBaTI)
TEPMOTMHAMHYECKIC
XapaKTePUCTUKU
BEILIECTB
DHEPreTHUECKUC

B (dHEKTHI POTIECCOB; ;
- CITOCOOHOCTD
le/lMeHSITI)
TepMOJMHAMUYECKUI
1 KUHETHYECKUH
METOBI JJIS OLIEHKU
YCIIOBHI, MEXaHHU3MA,
CKOPOCTH TPOIIECCOB;
-CII0COOHOCTH
BEIOpATh W MIOCTPOUTH
XHUMUYECKUE MOJIEIIN
PEaNBbHBIX MPOLIECCOB
U CHCTEM;

- CITOCOOHOCTH
HpOBO[ll/lTb pvaeTm
COCTaBa u
XapaKTEPUCTHK
Pa3IMYHBIX CHCTEM H

MPOIIECCOB B HUX;




BO3MOXHOCTb UX
HpI/IMeHeHI/Iﬂ A1
obecnieueHus
TexXHOC(hepHOi
0€30IacHOCTH.

- O11eHUBAaThH
YCTOHYHBOCTH U
0COOEHHOCTH
[IOBEJICHHS DJIEMEHTOB,
HUX COEIUHEHNUN U
MaTepHAIIOB.

- [IpoBonuTh
Ka4eCTBCHHBIC PEAKIHH
HOHOB s, p, d—
2JIEMEHTOB

- Beibupats MeTo b1
AICHTH(DUKAITAH
XAMHYECKUX

00BEKTOB

AHATUTHYECKUM U
rpadguyecKuM
METOIaMU;
- CIOCOOHOCTH
OLCHHUBATH pa3ny1qﬁb1e
CUCTEMBI U npoueccm
B HUX TEOPETUYCCKHU M
BKCIIEPUMEHTAIBLHO
L CITOCOOHOCTD
aHAIN3UPOBATh
CBOMCTBA Pa3IMYHbIX
CHCTEM H MPOIECCOB,
MPOTEKAIOIIUX B HUX
st o0ecreueHust
TexXHOC(hepHOI
0€30MacHOCTH;
- CIOCOOHOCTH
HCIIOJNIE30BAaTh
CIPaBOYHBIC TaHHBIC
IS OLIEHKH
YCTOWYMBOCTH U
CBOIICTB BEIIECTB U
MaTepHaoB,.
- CIOCOOHOCTH
BBIOMpATh U
HCIIOJIB30BaTh METOAbI
U IIPUEMBI
OTIpE/ICIICHUS
9JICMCHTOB U BCHICCTB,
L CLIOCOOHOCTH
BBIOMPATH BUJT
AHATUTHYECKUX
CHTHAJIOB M CITIOCO0 MX
perucTpanuu,
- CITOCOOHOCTH
BBIOMpATh U
NIPOBOJUTD
KaueCTBEHHBIE
peaKmuu st
OIIpEJIEeIICHUs U
pasiesIeHnsT HOHOB S,
p, d aIeMeHTOB
. - CLIOCOOHOCTH
HCIIOIb30BaTh
METOUKH
XUMHYECKOTO
aHanu3a s
UACHTU(DUKAIINA
OIIaCHBIX BCUICCTB

Bnaneer
(BBICO-KUWH
YPOBEHB)

MCTOOAaMH aHaJIu3a H
CHHTE3a.

- HaBbikamu pa®oTsl ¢
y4eOHOI1, cripaBoYHOM
IIUTEPaTYpOU U
MHTEPHET -pecypcaMmu
- Metogamu
TEOPETHYECKOTO
HCCIIEJOBaHMS B
XMMUH.

Haprikamu
[IPOBEICHUS
KOJHNYECTBEHHBIX
pacyeToB cocTaBa u
napamMeTpoB

- CIOCOOHOCTH
CUCTEMHO U3JIOXKUTH
nu HpeﬂCTaBI/ITb
MOJTYYEHHYO
nH(POPMAIIHIO;
-CITOCOOHOCTD
MIPOBOIUTH
TEOPETHIECKOE
HCCIICA0OBAHKE TIPU
IIOATOTOBKE K
1a60paTOPHBIM U
MPAKTHYECKAM
3aHATHAM;
-CII0COOHOCTH

86-100




XHUMHUYECKUX CHCTEM. MPOBECTH PACYUETHI U
Hasbikamu MPE/ICTABUTH
MOCTAHOBKHU U pe3yJbTaThl B
MPOBEICHUS pasnugHoil popme.
XUMHUYECKOTO - CITIOCOOHOCTH
9KCIIEPUMEHTA 110 IUIAHUPOBAThH U
3aJ[aHHBIM METOJUKAM | MTPOBOAUTH
¢ 00paboTKOi 1 XUMHUYCCKUH
aHaJTM30M 9KCTIEPUMEHT
pE3yJIbTaTOB. - CIOCOOHOCTH
- MeronaMu ananusa MPOBECTH PACUEThl U
9KCTIEPUMEHTAITBHBIX MPE/ICTABUTD
JIAHHBIX C TOYKH 3PEHUS | PE3yJIbTATHI B
TEXHOC(EPHOH pasnugHoil popme.
0€30MacHOCTH BEIECTB, | ~-CIIOCOOHOCTH
MaTepuaioB U HCIIOJIb30BATh
MIPOIIECCOB. CIPaBOYHBIE TAHHBIE
JUTSL aHATTH3a
pe3yJbTaToB
JKCIEPUMEHTA Ha
0e30MMacHOCTh
BEIIIECTB ;
- CIOCOOHOCTH
aHAJTM3UPOBATH
HCXOJIHbIE JIAHHbIE U
PE3YIbTaThI
pelieHus
KOHKPETHBIX 337124 C
LIETIBIO YCIIEIIHOM
peann3aiuy ux B
MPaKTHYECKOMN
JIeSITEIIbHOCTH.

IIpumepHbIi NepeyeHb OleHOYHBbIX cpeacTs (OC)
[. YceTHbii onipoc

1. Co6ecenoBanue (YO-1) (CpenctBo KOHTPOJISI, OpPraHM30BaHHOE Kak
crenuanpHas Oecefa mpernojaBareliss ¢ O0ydaroIMMCS Ha TEMbI, CBSI3aHHBIE C
W3y4aeMoOl JUCIUIUIMHOW, W pPAaCCUYUTAHHOE Ha BBIACHCHHE OOBEeMa 3HAHUU
oOy4aroIerocs Mo onpeAeseHHOMY pasjieny, TeMe, npobiaeme u T.1m.)Bonpocs! no
TeMam/pasiesiaM JUCITUTITNHBIL.

2. I'pynnoBast auckyccust (YO-4) (I'pynmoBasi AMCKycCHS — PAacCMOTPEHUE,
aHaJIM3 Pa3JIMYHBIX MO3ULWK, TOYEK 3PEHUS YUEHBIX HA COACpMaHUE TOM WM MHOU
npoOJeMbl, KOHIEMIMK BbIOOpa MyTel MPaKTUYEeCKOW peau3alii CTOSIIMX Mepes
oOyuatonmmMucst 3aznad.) - Tema, Bompockl sl OOCyXAeHus. 3afaHus s
MMOJATOTOBKH.

OueHouHbIE CPeACTBA JISl IPOMEKYTOUYHON ATTEeCTAlNHU
Bomnpocs! k 3k3ameny.

1. CoBpeMeHHasi KBAaHTOBO-ME€XaHMYECKass Mojeiab aroMa. (OCHOBHbIE
MIpaBUJIa U PUHLIMIIBI PACTIPEIETICHUS JIEKTPOHOB B MHOTORJIEKTPOHHBIX aTOMaXx.

2. IlonoxkeHne XUMHUYECKOTO D3JIEMEHTa B IEPUOAUYECKOM  CHUCTEME
J.M.Menneneena. [Tepuoguueckoe W3MEHEHHE OKHUCIIUTEIHLHO-




BOCCTAHOBUTEJBHBIX CBOWCTB 3JIEMEHTA U €r0 COCAUHEHHM, a TaK K€ KUCIOTHO-
OCHOBHBIX CBOMCTB COCJMHEHUH B TPYyIINax U NEpUOJax

3. BaleHTHOCTh ~ 3JIEMEHTA:  KOBAJIGHTHOCTh WM KOOPJAWHALMOHHAs
BAJICHTHOCTh. CBOICTBA 3JIEMEHTOB M UX COCJIMHEHUN B Pa3IMYHBIX BaJEHTHBIX
COCTOSIHUSX.

4. OcoOEHHOCTHU CTPOEHHUS ra30B, KUJAKOCTEN UX CBOMCTBRA.

5. KoMIIIeKCHBIE COETMHEHUS: CTPOCHUE, CBOMCTBA, UCIIOIb30BaHUE UX IS
XUMHUYECKON UICHTU(PHUKAIIMY BEIIECTBA.

6. CTpoeHune TBepJbIX BEIIECTB: aMOP(PHOE M KPUCTATUIMYECKOE COCTOSTHUE U
UX CBOMCTBa . VIX McCnosp30BaHuE B CPENCTBAX CBSI3U, CUCTEMax OE30MaCHOCTH U
COBPEMEHHBIX MTPOU3BOJICTBEHHBIX TEXHOJOTHSIX.

7. XUMUYECKHE TPOIECChl W MX Xapakrtepuctuku. Kiaccudukanus,
TEPMOJMHAMUYECKAE U KUHETUYECKUE XapaKTEPUCTUKU PEAKLUM, YCIIOBHUS HX
MPOTEKAHMUS.

8. AHaMUTUYECKUE CHUTHaJbl M CIocoObl ux peructpauuud . OcoOeHHOCTH
AHAJTUTUYECKUX PEAKIUNA U UX OCHOBHBIE XapaKTEPUCTUKHU.

9. KauecTBeHHBIE pE€aKIIMK KATUOHOB S— 3JIEMEHTOB.

10. KaduecTBeHHBIC peaKIMU KAaTHOHOB W AaHMOHOB BaxkHehmmx d —
AJIIEMEHTOB.

11. KayecTBeHHBIE peakMi KATUOHOB U @aHUOHOB P — 3JIEMEHTOB.

12. TepMOOMHAMUYECKA METOJl ONMCAaHUS XHUMHYECKHX  IPOLIECCOB.
TepmoauHaMuueckre PyHKIMU U 3aKOHBI TEPMOJIUHAMUKH .

13. 3aKOHBI U TOHATHS TEPMOXUMUH. TernnoBoi 3PPexT.

14. BO3MOXHOCTb M HalpaBJI€HUE MMPOTEKAHUS POLECCOB B U30JIMPOBAHHBIX
Y OTKPBITBIX CUCTEMAX: SHTPOIHS U cBOOOJHAas sHeprus ['nb06ca.

15. Kunernueckuii noaxo K mporueccam: CKOPOCTbh U MEXAHU3M MPOTEKAHUS
MPOIIECCOB. DHEPTHUsl AKTUBALUU.

16. XuMHuueckoe paBHOBeCHE: O0OpaTUMble M HEOOpaTUMbIE MPOIIECCHI.
TepmoguHaMUYECKUIA u KHHETHYECKUH MOJIXOIBI. Yupasienue
TEXHOJIOTUYECKUMU ITpoueccamu npuHumir: Jle - [larense.

17. O6mias xapakTepuCTHKA JJIEMEHTOB MO0 CeMEUcTBaMm: s, p, d — MeTauTbl U
P — HEMeTaulbl, WX XUMHYECKas aKTUBHOCTb - OKHUCIHUTEIbHO —
BOCCTAaHOBUTEJIbHBIE  KOMITJIEKCOOOPA3yIOIIne CBOMCTBA .

18. PactBOphl: Kilaccuukaius, cocTaB W OOIIME CBOWCTBA PacTBOPOB.
PactBopumocTs BeniectB, HopmbI TT/IK.

19. KommnratuBHple ~ CBOMCTBA ~ PAacTBOPOB  HEIJIEKTPOIUTOB. Nx
VICIIOJIb30BaHUE B COBPEMEHHBIX TEXHOIOTHSX.



20. XuMHuecKkoe paBHOBECHME B pacTBOpax: MPOLECCHl AMCCOLMALNU,
TUAPOJIN3a, KOMIUIEKCOOOpa3oBaHus, 0OMEHa U UX XapaKTePUCTUKHU. Y CIIOBUS UX
IIPOTEKAHMS.

21. KuCnoTHO-OCHOBHBIE ~ CBOWCTBA  PAcTBOPOB:  CHWJIbHBIE,  ClA0bIC
anekTponuThl. X xapakrepuctuku. Bonoponssiii nmokas3arens. BinsiHue cpenbl Ha
TEXHOJIOTUYECKUE U IPUPOIHBIE ITPOLECCHI.

22. JlucnepcHble CUCTEMBI: BUbI, COCTaB, YCIIOBHS MOJy4YEHUSI, CTPOCHHUE U
CBOMCTBA.

23. Ilensl u mopouiku. [IpuMeHeHHE MX B COBPEMEHHBIX TEXHOJOTHSIX U
cucTeMax obecredeHus: TeXxHoc(hepHoi 6€30macHOCTH.

24. KomiouaHble CHUCTEMBI: COCTaB, YCTOMYMBOCTb, CTPOEHHE YAaCTHIL,
koaryysiuus. [IpuMepsl HCOIB30BaHUs B TEXHOJOTHUSAX OUYMCTKU BOJBI U BO3yXA.

25. OKHUCANTETBHO-BOCCTAHOBUTENBHBIE peaKkuuu. Hanpasnenue
nporeccoB  OKHUCINUTENIbHO-BOCCTAHOBUTEIBHBIM  MOTEHIHUAN.  XHUMHYECKHUE
CBOWCTBAa METAJIJIOB.

26. CtpoeHue U CBOWCTBA METAUIOB, OOJACTH UX MPUMEHEHUS U NpaBuia
SKCIUTyaTarui. Buapl crutaBoB  XuMmudeckas HWACHTH(PUKAIMAS — OCHOBHBIX
KOMIIOHEHTOB Pa3JIMYHbIX CIIABOB.

27. DNEeKTPOXUMUYECKUE CHUCTEMBI: COCTaB, BHIblI, MOCIEAOBATEIBbHOCTD
MPOTEKAHMS MIPOLIECCOB B HUX. 3aKOHBI AJIEKTPOJIN3A.

28. Xumuueckue wuctouHuku Toka (XUT): Buabl, XapaKTepUCTHKA,
ANEKTPOAHBIE MPOLECCHI. DIEKTPOXUMUYECKUE FHEPTOYCTAHOBKH.

29. Koppo3usi METauIOB U CIUIABOB: BUJbI, MEXAHU3MbI, METO/IbI 3AILUTHI OT
KOPPO3UHU.

30. MeTonpl XMMHYECKOW HACHTHU(PUKAIUKA BEMIECTBA: WX Kiaccuukaims,
CYILIHOCTb U 00J7aCTh MPUMEHEHHU.

KpuTtepuu oieHKH 3HAHUA YMEHUA ¥ HABBIKOB JIJIA IPOMEKYTOYHOM

aTrecTalum.
Ormerka "Otian4no"

1. JlaH MOJIHBIN ¥ IPABUIIBHBIA OTBET HA TEOPETUYECKUM BOIIPOC.

2. MaTepuan U3J10KE€H B ONPEACIICHHOW JOTHYECKO MOCIeq0BATEIbHOCTH,
JUTEPATYPHBIM SI3BIKOM.

3. B pemenuu 3ama4 1 X 0OBSICHEHUH HET OIIHOOK.

4. Xon penieHus 3a7ja4 palMOHAIbHBIN U MPOBEJEH B 00ILIEM BH/IE.

Otmetka "Xopomo"

1. Jlan moOnHBIA W NpaBWIbHBIA OTBET HAa TEOPETUYECKUH BOIPOC, HO
JIOTYIIEHbl 1-2 HeCylIeCTBEHHbIE OIIMOKH, HCIPaBICHHbIE IO TPEOOBAHUIO
IIPEnoAaBaTEIIs.



2. MaTepuan H3J10KE€H B ONPENEIICHHOW JOTHYECKON IMOCIEN0BATEIbHOCTH,
JUTEpAaTYpHBIM  SI3IKOM, HaOIroAanack 'MIEpOXOBAaTOCTh' B M3JI0KEHUU
MaTtepuania.

3. B pemienun 3a7a4 ¥ uX 00BSACHEHUH HET CYIIECTBEHHBIX OLIHUOOK.

4. Xon peuieHusl 3a7ad palUMOHAIbHBIA W TIPOBEIEH B OOIIEM BHJE, HO
JOMYyIIEHBI 1-2 HecylIeCTBEHHbIE OIIMOKU UM HEMOJIHOE OObsICHEHHUE.

OTmeTka "'Y10BJIE€TBOPUTEIBHO"

1. OTBeT Ha TEOPETUYECKUI BOIMPOC HEMOJHBIA, MPU TOM AOMYIIEHBI 1-2
CYIIECTBEHHBIC OIIHOKHU.

2. Marepuan U3705K€H HEJOTUYHO , JIUTEPATYPHBIM SI3bIKOM, HE ITOJIHO.

3.B pemenun 3amad u UX OOBACHEHHWH [OMYyLIEHO HE Oo0see OIHOM
CYIIECTBEHHOW OMIMOKH, 3aMIMCH HEMOJIHbIE, €CTh HETOYHOCTH.

4. PenieHne BBINOJIHEHO B OOIIEM BHJI€ C OIIMOKAMH B MaTeMaTHYECKUX
pacuerax.

Otmetka "HeynoBiaerBopuresbHo'

1. Hesnanue wnu HemoHWMaHWe OOJbIIed WM Haubojee CyIEeCTBEHHOU
YaCTH TEOPETUUECKOTO MaTepHaa.

2. JlonymieHbl CyIIECTBEHHbIE OMIMOKH, KOTOpPBIE HE HCIPABISIOTCS IOCTE
YTOUHSIOIIUX BOIPOCOB, MAaT€pUAIl U3JI0KEH HECBA3HO.

3. Pemienue 3a1a4 0CynIeCTBIECHO TOJIBKO C TOMOIIBIO MPEMNOJABATEIIA.

4. Pemienne M OOBSCHEHHE 3a7a4 IOCTPOEHbI HE BEPHO, JOMYILIEHBI
CYyILIECTBEHHbIEC OIIMOKHU.

OueHo4vHbIe CpeACTBA ISl TEKYLIeH aTTecTaAlun
IIpumepHbIii nepevyeHb oneHOYHbIX cpeacTs (OC)
1L Yemmuwtit onpoc

1. CobecemoBanne (YO-1) (CpeactBo KOHTpOJIS, OPTaHU30BAaHHOE Kak
crenuanbHas Oecefa mpernojaBaresiss ¢ O0ydaroIIMMCs Ha TEMbI, CBSI3aHHBIE C
U3y4yaeMoll JUCIUIUIMHOW, M pPACCUUTAHHOE Ha BBIACHEHHME OObeMa 3HaHUU
oOyyarolerocs 1o onpeneseHHoMy paszeny, Teme, mpodsieme u T.1.) - Bompocsl
1o TeMam/paszesiaM AUCUUTIINHBI.

2. I'pynnoBast auckyccust (YO-4) (I'pynmoBasi AMCKycCHS — PAacCMOTPEHUE,
aHAJIM3 PA3JIMYHBIX MO3MINN, TOYEK 3PEHUS YUYEHBIX HA COACPYKAHUE TOW WJIM MHOU
npoOJieMbl, KOHIICTIIMY BBIOOpA MyTe MPaKTHYECKON pean3aliyl CTOSIIMX Tepesn
oOyuaronmmMucst 3anad.) - Tema, Bompockl sl OOCYXAeHus. 3agaHus s
MOATOTOBKH.

Kpurtepuu onieHKH 3HAHMA YMEHHM M HABBIKOB MPH TeKYlIel MpPoBepKe.
1. OneHka yCTHBIX OTBETOB:
Otrmertka "O1an4no"



1. JlaH NOJIHBIN U MPAaBUJIBHBIN OTBET HA OCHOBE U3YYEHHOI'O TEOPETUUECKOTO
Marepuarna.

2. MaTepuan U3J10KE€H B ONPEACIICHHOW JOTHYECKON MOCIeq0BATEIbHOCTH,
JUTEPATYPHBIM SI3BIKOM.

3. OTBET CaMOCTOATENbHBIN.

Otmetka "Xopomo"

1, 2, 3 —anamoruydo ormeTke "OTangHo".

4. JlomymieHsl 1-2 HeECyIIECTBEHHBIE OIIMOKH, UCIIPABICHHBIC IO
TpeOOBaHMIO TPEMoaBarelis, HaOMoganach '"MIEPOXOBATOCTh" B M3JIOKCHHUH
Marepuarna.

OtmeTtka "Y10BI€TBOPUTEIBHO"

1. YueOHblii MaTepuan, B OCHOBHOM, H3JO0KEH IOJHO, HO TPU 3TOM
JOMyIIEHBI 1-2 cyliecTBEHHbIE OIIMOKU (HampuMep, HEyMEHHE TPUMEHSTh 3aKOHbBI
U TEOPHUH K OOBSICHEHHIO HOBBIX (haKTOB).

2. OTBET HEMOJHBIN, XOTA U COOTBETCTBYET TpeOyemMoul riyOuHe, MOCTPOeH
HEJIOTUYHO.

Ormerka "HeynoBiaerBopureabHO"

1. Hesnanue wnu HemoHWMaHue OONbIIeld WM HaubOojee CyIEeCTBEHHOU
4acTH y4eOHOro MaTtepuarna.

2. JlonyiieHbl CyIECTBEHHbIE OIIMOKH, KOTOPbIE HE HMCHPABISIIOTCS MOCIE
YTOUHSIOIIHUX BOIPOCOB, MAaT€pUaIl U3JI0KEH HECBA3HO.

2. Ouenka ymenus pewiams 3a0auu:
Otrmertka "O1ian4no"

1. B pemenun u 00bsICHEHHH HET OLINOOK.

2. Xoa pelieHus paloHalbHbIN, MPOBEACH B 00IIEM BHUJIE.

3. Ecnu HeoOxoaumo, pelieHue Npou3BeeHO HECKOIBKIUMH CIIOCO0aMHU.

4. JlonymieHsl OMUOKH 1O HEBHUMATEJIBHOCTH (OTOBOPKH, OITUCKH).

Otmetka "Xopomo"

1. Cy1miecTBEeHHBIX OITMOOK HET.

2. Jlonymensr 1-2 HecymecTBEHHBIC OIMMOKK WM HEMOJHOE OOBSICHEHHE,
WJIM MCTIONB30BaHue | crioco0a mpu 3a1aHHBIX HECKOJIBKHUX.

OtmeTtka "Y10BIE€TBOPUTEIHHO"

1. JomymeHno He Ooyiee OJHOW CYIIECTBEHHOU ONIMOKH, 3alMCH HETOJIHBIC,
€CTh HETOYHOCTH.

2. PenieHuie BBINMOIHEHO € OMMOKaAMU B MAaTEMATUYECKUX pacyeTax.

Otrmetka "HeynoBiaerBopuresbHo'

1. Pemenne oCymecTBIEHO TOJIBKO C IOMOIIBIO ITPENOAABATEII.

2. Jlony1ieHs! CyIeCTBEHHbBIE OUOKH.

3. Pemenne u 00bSICHEHNE TTOCTPOCHBI HE BEPHO.



3. Ouenka nucoMeHHbIX padom:

Kpurepuu Te ke, 4TO U IIPpU OLIEHKE YCTHBIX OTBETOB. MTOroBas oneHka 3a

NUCHMEHHYIO paObOTy BBIBOAUTCS KaK CPEAHSISI U3 OLIEHOK 3a Ka)/IbIi BOIIPOC.
Bomnpocsl cobecenoBanmii

1. IlpuBenquTe OCHOBHBIE TIOJIOKEHUS ATOMHO-MOJIEKYJISIPHOTO  YUYEHUSI.
ChopmynupyiiTe CTEXHOMETPUUECKUE 3aKOHBI .

2. YkaxuTe, MO0 KakuM IpU3HAKaM COBPEMEHHAas XUMHUS KIacCU(PUIUPYET
HEOpraHWYecKux coeauHeHud. HazoBuTe 5TH KnaccupuKalMK W MPUBEAUTE
pUMEPHI.

3. OxapakTepu3yiTe CBOWCTBA BAXKHEHIIUX KIJIACCOB HEOPraHUYECKHUX
COEIUHEHHM.

4. M3n0)unTe CyTh KBAHTOBO- MEXaHUUYECKON MOJEIIH aTOMA.

5. ChopmynupyiTe MPUHIUIIBI U MpPaBUIa 3aM0JIHEHUS aTOMHBIX opOuTanein
MHOT'03JIEKTPOHHBIX aTOMOB.

6. JlaiiTe onpeaeneHrne NOHATUIO BAJICHTHOCTh U IPUBEIUTE IPUMED

pa3IMYHBIX BaJCHTHBIX COCTOSHUM A7 S- ,p-, d-3JI€MEHTOB.

7. YKaXuTE€ THUNbBI XUMHUYECKHX CBSA3CA B MOJEKYJIAX, KOMIUIEKCHBIX
COEAUHEHNAX, KPUCTAILIIAX.

8. M3noxute 0CHOBBI KOOPJIUHAIIMOHHOW Teopuu BepHepa.

9. Ilepeuncnure xapakTepHble CBOWCTBA ra30B U OOBSICHUTE HX .

10. ITepeuncnure XxapakTepHBIE CBOMCTBA KUIKOCTEHM.

11. YcranoBute CBSI3b MEXKy TUIIOM KPUCTAJUIMYECKON PELIETKH BEILIECTBA U
€ro CBOMCTBAMHM HAa OCHOBAaHWM IPUPOJbI YACTUIl B y3JIaX M THUIIA XUMHUYECKOU
CBSI3U MEXK]ly HUMU.

12. TlepeuncnuTe BaKHEHUIINE TEPMOJUHAMUYECKUE MapaMeTpbl U (PYHKIHH
COCTOSIHMSI cucTeMbl. KakoBa CBA3b MEX1y HUMHU?

13. Chopmynupyiite CyTh TEPMOJAMHAMHUYECKOTO U  KHUHETUYECKOIO
MOAXOJ0B K ONHCAHUIO XUMHYECKUX MTPOLIECCOB.

14. [IpuBeaguTe KUHETUYECKME WU TEPMOJUHAMUYECKHE YCIOBHUS, a TAKKE
KPUTEPHUH BO3MOKHOCTH CaMOIIPOU3BOJIBHOIO IPOTEKAHMS IIPOLIECCA B PA3IMYHBIX
cucTremax.

15. Cnenaiite BBIBOA O CMEIIEHWH pABHOBECHS B TOMOIEHHBIX U
TeTepOreHHBIX CUCTEMaXx MOJ IeHCTBUEM Pa3INYHBIX (PAKTOPOB.

16. IlepeuncnuTe OCHOBHBIE CIOCOOBI BBIPAKEHUS KOJIUYECTBEHHOIO
COCTaBa pacTBOPOB U MPUBEAUTE (POPMYIIBI AJIs UX pacyeTa.

17. Oxapakrepusyirte (U3UKO-XUMUYECKHE CBONCTBA pacTBOpPOB
HEDJIEKTPOJIUTOB M IPUBEINUTE IIPUMEPBl UX IMPAKTUYECKOTO HCMOJIb30BAHUS B
OMOJIOTHYECKUX M TEXHUYECKHX CUCTEMaX.

18. 1o kKakuM KpUTEPHUSIM DIEKTPOIUTHI JETSATCS HAa CUIIbHBIE U clladble



19. U3noxuTe CyTh TEOPUU IIEKTPOIUTHUYECKON Tucconuanuu AppeHuyca u
3aKoHa pa3BeaeHus OcBabia.

20. [Iepeuncnure TUIBI KHUCIOTHO-OCHOBHBIX pAaBHOBECH B pacTBOpax
AIIEKTPOJIUTOB U MPUBEIUTE UX KOJIMYECTBEHHBIE XapaKTEPUCTHKHU.

21. Ha3oBuTe TEOpETUYECKHE M HKCIEPUMEHTAJIbHbIE METOMAbl OIEHKU
KHUCIIOTHOCTU cpenbl. [IpoBeauTe pacuerbl BOJOPOAHOTO W THUAPOKCHIBHOTO
IIOKa3aTeseu.

22. ChopmynupyiTe TmpaBujia ONpEIEICHUS TUNA U  HANpaBJICHUA
IPOTEKaHUsI HOHOOOMEHHBIX IMPOLECCOB C MOMOIIBIO KOHCTAaHT pPaBHOBECHS
nanHbix npoueccoB (K, Ky, Kyeer, Kr, TIP).

23. OxapakTepu3yiTe MPOIECChl U SBJICHHWS Ha TpaHuie pasnaena ¢da3z u
OIICHUTE UX POJIb B JUCIIEPCHBIX CUCTEMAX.

24. Ilepeuncnure BUbI KI1aCCU(MUKALIMA TUCTIEPCHBIX CUCTEM .

25. KakoBbl XapakTepHble 0COOCHHOCTH MOBEPXHOCTHO-AKTUBHBIX BEILIECTB ?

26. HazoBuTe omMUYMTEIbHBIE PU3HAKK KOJUIOMHOTO COCTOSIHUS BEILECTBA.

27. KakoBa CTpyKTypa 4acTUIbl THOPOOHOTO 3015.

28. YkaxuTe 0COOEHHOCTU CTPOCHHSI U MTOBEACHUS MIEH U MOPOIIKOB.

29. N310XUTE TEOPETUUECKNE OCHOBBI UCIIOJIb30BAHUS TUCIIEPCHBIX CHUCTEM
JUTSL IOKapOTYIICHUSI.

30. OxapakTepusyiTe cyTb TEpMOJMHaAMUUECcKOro noaxoaa k OBP, a umenno
BO3MOKHOCTh M HAPaBJIEHHOCTH Ipoliecca.

31. OObsicHUTE BOCCTAHOBUTEIbHBIE CBOMCTBA METAJUIOB M OKUCIUTEIIbHbBIC
cBoiicTBa KaTroHOB Bogopoaa (H), cepri(V1), azota (V).

32. IlpuBenute GopmMynbl pacueTa U METOJUKY H3MEPEHHs 3JIEKTPOIHOTO
NOTEHIMaIa MeTaJla.

33. Ha3oBuTe 0COOEHHOCTH AIIEKTPOXUMUYECKUX MTPOLIECCOB.

34. OxapakTepu3yiiTe TUIIbl XUMUYECKUX UCTOYHUKOB TOKA.

35. [lepeuniciute BUIBI 3JEKTPOJIHBIX PEAKUMA B 3AIEKTPOXUMUYECKHUX
CHUCTEMax M OLEHUTE MOCIEI0BATEILHOCTh UX TPOTEKAHUS.

36. OxapakTepu3yiTe MNPOUECChl, MPOTEKAIOIINE MPU DIEKTPOXUMHUUECKOU
KOPPO3HH B Pa3IMYHBIX Cpeaax.

37. llpennoxute cmocoObl 3alIUThl MeTalja WIM CIUIaBa, YKa3aHHOTO
IPENoIaBaTesieM OT KOPPO3UHU.

I1. [TncbMeHHBIE PA0OTHI

1. Tect (ITP-1) (Cuctema cTaHIApTU3UPOBAHHBIX 3aJaHUM, TO3BOJISIOIIAS
aBTOMATU3UPOBATh MPOUEAYPY HU3MEpPEHUS YpPOBHA 3HAHUW M yMEHUH
oOyuaromerocsi) - @oH]T TECTOBBIX 33aJaHUl.



2. KontponbHass pabora (IIP-2)(CpeacTtBo mpoBepKH YMEHHN NPUMEHSTH
MOJYUYEHHbIC 3HAHUS [UJI PEIICHUS 3a7ad OMNPEACICHHOTO THUMA MO TeME WIH
pazneny) - KoMIiekT KOHTPOJIbHBIX 3a/IaHHUi 110 BapUaHTaM.

3. JlJabopatopuas pabora (IIP -6).(CpeactBo s 3akpervieHUS U
MPaKTUYECKOI0 OCBOEHUSI MaTepHalia Mo ONPEAEICHHOMY pa3zely.

4. NunuBuayanbHoe nomaininee 3aganue (M13).

IIpuMepbl KOHTPOJILHBIX 3aJaHUH
KonTpoabnas pabora CTpoeHue BelecTna.

1. Ykaxute cocTossHMe (OCHOBHOE, BO30YXKJIE€HHOE, 3alpellieHHOe) U
KoH(purypanuo yactul (aToM, KaTUOH, AaHUOH), KOTOPbIE€ COOTBETCTBYIOT
AIIEKTPOHHOM KOH(UTYpallMU aTOMa JTAHHOTO 3JIEMEHTA!

a)ls? 2s® 2p°® 3s? 3p%4s® K,

0)1s? 2s? 2p° 3s* 3p° Cl;

B) 1s% 28 2p°® 3s% 3p33d' S.

2. BaneHTHBI HHEPreTUYECKHid MOAYPOBEHb aTOMa HMEET CIEAYIOILIYIO
5JIEKTPOHHYIO KOH(puUrypauuio: 3s23p .Oxapakrepusyiite ero nojoxenue B I11CD.
VYkaxxute BO3MOXKHbIE BaJICHTHOCTH M CTENEHU OKHUCJIEHUs aneMmeHTa. [IpuBenure
dbopMyJibl BCEX BO3MOKHBIX OKCHAOB M THIpokcHaoB 1 ykaxute ux KOC u OBC.

3. Vxaxure Buasl XC, Tun KP B BemiecTBax u MpeacKaKUTE€ UX CBOMCTBA:
SiOz, KzSiO3, SiF4, HNO3(T), Na[A181O4], Si — Se.

KonrpoabHast pabora PacTBOpbI

1. Ompenenute maccoByto nomo H3;POs B 0,25 M pactBope docdopHoii
KUCIOTHI (p = 1,25 1/Mi1) 1 HOPMAJIbBHYIO KOHIIEHTPALIUIO 3TOT0 PacTBOPA.

2. Paccuwmraiite pH 0,05 M pactsopa NH,OH?

3. IIpu kakoi Ttemmepatype Oyaer 3amep3arb 40%-HbI BOJHBIM pacTBOp
C,HsOH? Kakoe ocMOTHYECKOE TaBJICHUE UMEET ITOT pacTBOp IpH C.y.?

4. CocraBbre ypaBHeHUs ruapoinza NaNO, 1 npeACKakUTe, 4TO MPOU30UIET
npu nobasnennn HCl B cucreme.

Ipumepbl MHAUBUAYAJBHBIX JOMAIIHUX 3a1aHUI
Crtpoenue Bemecrna.
1. Pa36epute crpoenue yactuibl SiF4 Mo MeTOAy BaJIEHTHBIX CBSI3EH .
2. YKaxuTe BUIbl XUMUYECKUX CBA3EH , TUIBl KPUCTATUIMYECKUX PEIIETOK U

NpEJCKaXKUTE NpPEACKa)uTe cBOKCTBA BemecTB: Ny(r), Cu, Nap [CuCly], COyp),

Ge, ZnS,

3. 3anuiuTe ypaBHEHHUS PEeaKIMU KOMILIEKCOOOPAa30BaHUs B MOJIEKYJISIPHOM
u nonHoMm Bume FeCl; + NHsSCN(u36.) — ... YKaXuTe COCTaBHBIC YaCTH
MOJYYEHHOTO KOMIUIEKCHOTO coeanHeHus. CocTaBbTe ypaBHEHHS NEPBUYHON U

BTOPUYHOU JUCCOLHUALMHA U BbIpaxeHne st Ky .



N3 3akoHOMEPHOCTH MPOTEKAHMS MIPOIECCOB.
1. Paccuuraiite, CKOJIBKO TeIUIa BhIAEAUTCS npu cropanud 10m° CoHy (H.y.).
3anuImTe TEPMOXUMHUYECKOE YPABHEHUE PEAKIIUU.
2. Onpenenute, Ipy Kakoil TeMIlepaType HAYHETCS PEaKUUsi BOCCTAHOBIICHHS
Fe3;04, mpotekaromast no ypaBHeHUI0: FexOs iy + COry = 2FeOr) + COx;

0
3. Peakuums npu 20 C 3aBepiaercs 3a 40 ¢. CKOJBKO AJIs 3TOT0 NOTpeOyeTcs

BPEMEHU NPHU 6OOC, €CJIM DHEeprusl akTuBaluu paBHa 38,6 kJ[x/Moib?
4. Kak nu3MeHuTcs cocTossHue paBHOBecus npoiecca: 250, + O, « 2S0; nipu
: @) TIOBBIIIICHUH JIaBJICHHS; 0) MOHM)KEHUU TEMITEPATYPHI.
TecToBbIC 3a1aHUA VI TEKYLIEH MPOBEPKHU
Cmpoenus eewjecmea
1. YkaxuTte 3JIeMEHT, KOTOPOMY COOTBETCTBYET 3JIEKTpOHHAs (hopMmyJsia aToma
1s225°2p°3s*3p®4s?4p?:  a) Ge; 0) Ca; B) Zn
2. .ATOMy Kakoro »sJeMEeHTa, HaXOMIIEMYyCsl B BBICIIEM JSHEPreTHYECKOM
COCTOSIHUM, COOTBETCTBYET DJIEKTPOHHAsA KoHpurypanus 1s?2s*2p®3s!3p’:
a)Si; 6)P; B)As
3. Ykaxute QopMyidy BBICHIEIO THAPOKCHIIA 3JIEMEHTa C COKpAallleHHON
5JIEKTPOHHOM KoHpurypanueii 3s>3p*:a) D(OH),; 6) H2O,; B) HyD04; 1) D(OH)s.
4. 'mapokcua, kakoro sjeMmeHta: Al, Si, P sBmsgercs Oosiee CcUIIbHOU
KHUCJIOTOM?
a) P; 0) Al B) Si
5. BoibepuTe Te BelecTBa, BCE CBSI3U KOTOPBIX KOBAJICHTHBIE:
a) NaCl, HCI,CU,HzO; 6) COQ, CH4, HQSO4, Jz; B) SOz, HNOz, NaOH, PbO.
6 .Kakue u3 yactuil MOTyT ObITh JOHOPaMH, a KaKue- akIenTopaMu
AIIEKTPOHOB:
a) NH;; 0) Co*; B) OH; 1) AlF;.
7. Kakue, H3 TEPEUUCICHHBIX HHUXE BEIIECTB, HMEIT TOJbKO 1)
MOJIEKYJIIPHYIO ; 2) aTOMHYIO KPUCTAJNINYECKHE PELIETKU:
a) CO,, NaCl, BaO, Zn; 0) CO,, CH;COOH, J,, H,0;
B)SiOz, Ge, CaCz, ZIlS; F) Cu, HzO, Na3CO3, C(aHMag)
3axkonomepnocmu npomeKkanus nPoyueccos
1. Tenmosoit a¢pdexr peakunu Fe; O3+ 3C = 2Fe) + 3COr) MOKHO
paccuuTaTh UCHOJb3Ys CTAHJAPTHBIEC SHTANBIINN 00pa30BaHuUs 110 YPABHEHHUIO:
a) AHOZ 2AH0Fe+ 3AH0CO — AH0F6203— 3AHOC.
6) AH= 2AH %+ 3AH o
B) AHOZ AHOF6203+ 3AH0C — 2AH0Fe — 3AHOCQ
2. He npown3Bo/s BBIYMCIEHUN ONPEACIINUTE, ISl KAKOM U3 peakUui SHTPONHUS
OyIeT UMeTh HauboJIbIIee 3HaUYECHUE



a) 2NH3(F) = No + 3H2(r); 0) 2HZS(I—) + 302(r) = 2H20(>K) + 2802(1-);

B) 2NH3(F) + 402(r) = NzOs(r) + 3H20(>K)
3. Kakas u3 peakuuii IpoTeKaeT cCaMOIIPOU3BOJIBHO U SIBIISETCS
IK30TEPMHUECKOM:
a) 2H202()K) = 2H20()K) + O, AH%< 0, AGO<O;
6) 3How + Noy=2NHsy AH'<0,  AG™0;
B) N204(r) = 2N02(r) AH*> 0, AG”>0
4. Bo ckombKO pa3 cienyeT YBEIWYHUThb JaBl€HHE, 4YTOObI HadadbHas
ckopocTh 00pa3zoBanusa NO, no peakuuu: 2NO() + Oy — 2NOyr) Bo3pocna B 8
pas?
a) YBenuuuTh B 2 pasa; 0) YBenuuuTh B 4 pa3a; B) YBeIU4YUTH B § pa3
5.Kak wu3MeHsdeTcs KOHCTaHTa CKOPOCTH pEAKUWH NPU INOBBIIICHUU
temrepaTypbl Ha Kaxzaple 10°C, ecim noBeilieHne TtemiepaTypel Ha 50° C
YBEJIMYHMBAET CKOPOCTh 3TOM peakunu B 1024 paza?
a) 4; 0) 3; B) 2
6. Kakue BO3CHCTBUS Ha pPEaKMOHHYIO CUCTEMY
4HCl 1)+ O,y < 2Cl, ) + 2H, Oy IPUBERYT K CMEILEHUIO PABHOBECHS BIIEBO:

a) YBeJIMYCHUE KOHIICHTPAIIUU KUCIOpoaa; O) yBeIudeHHe KOHIICHTPAIUU XJI0pa;
B) MOBBIIIIEHUE JIABJICHHUS; I') YBeJIMUCHHE 00beMa PEaKIIMOHHOTO cocya’?
Pacmeopul u ux ceoiicmea.
1. Boanslil pacTBOp HE3JEKTpOIUTa 3akumaeT npu temneparype 373,52 K.
KakoBa MoJisisibHasi KOHLIEHTPALIMS 3TOTO pacTBOpa?
a) 1 MOJB/KT; 0) 0,1 MOJIB/KT ; B) 0,01 MoaB/1
2. KakoBa koHueHTpauusi moHoB Bojopoaa B 0,1 M pacteope HCN, ecnu
KOHCTaHTa AUCCOLMAIIMUA KACIOTHI paBHA 7,2:10°199
a) 8,5:10° M; 0) 8,5:10° M; B) 8,5-107 M
3. Eciu pH wu3MeHuTcs Ha JABE €AUHUIIBI, BO CKOJBKO pa3 H3MEHUTCS
KOHIIEHTpAIUsi KIOHOB BOJIOPO/IA:
a) B 10% pas; 0) B 1Ba pasa; B) B 0,5 paza?
4. Yemy paBHa crenenb rujaponusza B 0,1 M pactBope NaJOs, ecniu Kj
HJO;=0,16? a) 7,9-107 ;6) 1,9-10°; B)4,5-107
5. Kakoe BeniecTBo MOXHO J00aBUTh, YTOOBI YBEJIUYUTh CTEIICHb THIPOJIH3a
xjopuaa amMmonusi:  a) Na,S ; 6) NH4NOs ; B) HC1 ?
Inekmpoxumuyeckue cucmemel.
1. Kakoii mpoiecc mpoTekaeT Ha aHOAE MpH paboTe OJIOBIHHO-HUKEIEBOTO

raJJbBaHH4YCCKOI'O 3JICMCHTA.

a) Ni*™+2e —» Ni’ ; 6) Ni’-2e— Ni**;B) Sn’-2e — Sn?*;r) Sn*" + 2e — Sn’.



2. Kakoe 3HaueHWe MMeEeT CTaHmapTHas sjexTpoaskymas cuna (AE?) B
raJIbBAHMYECKOM 3jieMeHTe Ni | Ni** (1M) || H" (1IM) | H,, Pt;

a)+0,24B; 6)+143B ;B)-0,24B

3. [Ipu osnmekTponm3e BOTHBIX PACTBOPOB KAaKWX BEIIECTB HAa KaTOJE
BBIJICIISIETCSA TOJTBKO METAJL:

a) cyabdart HaTpus ; O) XJIOPHUJ HUKENIS ;B) OPOMUJI Kajus ; T') HUTpAT cepedpa

4. YKaXuTe MEeXaHu3M KOPPO3UOHHOTO Ipoliecca OpOH30BBIX JeTajei (criaB
Meb-0JIOBO) B BOJIC:

a) DJICKTPOXUMHYECKasl; 0) XUMUUECKas, B) KOHTAKTHAs; ') OMOXUMHYECKasL.

s. [Ipu HapylIeHnH CBUHIIOBOTO MOKPBITUS HA JKEJIE3€ BO BJIIAXKHOM BO3IIyXE
(pH=7) na anone Oymer nmporekats peakuus:a) Fe’ — 2e — Fe**; 6) Sn*" + 2e
— Sn’% B) Sn’ —2¢ — Sn**; 1) 2H" +2e — H,

6. Kakne n3 yka3zaHHBIX METaJUIOB MOTYT CIY>KHUTh MIPOTEKTOPOM JIJISl 3aIUTHI
CTJIbHBIX U3JIEHIA OT KOPPO3UU B MOPCKOH BOJIE:
a) IUHK U MarHuu; 0) 0OJIOBO;  B) MarHuii; T) Meb.



