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Pa6ouas nporpamma nuctumiinasl HEOPTAHUYECKA S XMMUS cocraBieHa B
cooTBeTCTBUH ¢ DeepaabHbIM TOCYJaPCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
Beiciiero  oOpazoBanust (PI'OC BO) mo manpasnennto mogaroroku 11.03.04 -
DNEeKTPOHUKA U HAHORJIEKTPOHUKA.

|

[Iporpammy coctaBun A.W. Odauau, 101LEHT, KaHI. XUM. HAyK S

Pabouas mporpamma auciuminasl HEOPITAHMYECKA S XUMUS yTBepkaeHa
Ha 3acegaHuu Kadeapsl (pa3paboTymka) 00IIeH, HeOpraHn4eCKOM XUMHUH U
UH(OPMAITMOHHO-BBIYUCIIUTEILHBIX TEXHOJIOTHIA B XUMHH

npotokos Ne 10 ot «15» 05 2020 r.

3aBenyrommii kadeapoi (paspadorunka) bykos H.H. (4

PaGouast nmporpamma ob6cyxaeHa Ha 3acefaHuu Kadeaphl (BbITYCKaIOIIEH)
pannodu3uku U HaHOTeXHOoJIorui TpoTokod Ne 6 «20» 04 2020 r.

3aBenyrommii kadeapoii (Beimyckatomei) Kombitos I'.O. i

VYTBepk/IeHa Ha 3acelaHhH Y4eOHO-METOAMYECKOW KOMHUCCHM (PaKyIbTeTa XUMUU
Y BBICOKUX TEXHOJIOTH R i

npotokon Ne 5 «25» 05 2020.
[Ipencenarens YMK dakynbreTa K.X.H. becniasioB A.B.

(
Ny

Penenzenrsr:

®posioB B.1O., nupextop OO0 «JlaHacy», KaHI. XUM. HAYK
[xupckas C.A., nouent kadeaps! puzndeckoit xumuu GI'BOY BO «Kyol'Vy»



1 Hesau 1 3312494 M3y4eHH s JUCHUILTHHbBI

1.1 Iles1b 0CBOEHHA JUCHUILIHHBI

Teopernueckas W MpakTUUecKas  MOATOTOBKA  CTYJEHTOB IO  OCHOBHBIM
(bynmameHTanbHBIM) pasfenamM oOIIeld MW HEOPraHW4YeCKOH XMMHU Uis  (OpPMHUPOBAHUS
COBPEMEHHOTO E€CTECTBEHHOHAyYHOTO MHUPOBO33PEHUS, OBJIAJACHHUS O0a30BBIMH 3HAHUSIMHU B
00J1aCTH XUMHUHU, TEOPUH XHWMHUYECKHX IPOIECCOB M CBONCTB HEOPTaHMYECKUX COCTUHEHUH,
pa3BUTHE HABBIKOB CaMOCTOSITEILHOW pabOThl, HEOOXOAMMBIX I MPUMEHEHUS XUMHUYECKUX
3HAHWH MPU U3YYEHUH CIICIUATBHBIX TUCIUIIINH U JaIbHEHIIICH MPaKTUUECKOU JeATeIbHOCTH.

1.2 3agauu U CHUILTHHEI

PackppiTe poiM XUMHUM B TO3HAaHUU TPHPOABI U OOCCICYCHHHM >XM3HU OOIIECTBa,;
OBJIaJIcHUE 0a30BBIMH 3HAHUSMH B 00JaCTU XMMHU, TEOPUH XUMHYECKHX MPOIIECCOB U CBOWCTB
HEOPTraHWYECKUX COCIMHCHHUH, Pa3BUTHE HAaBBIKOB CAMOCTOSATEIBLHON pabOThI, HEOOXOIMMBIX
JUISl IPUMEHEHMS] XUMUYECKUX 3HAHUW MPU U3YUCHUH CIEUHUATIbHBIX JUCIUIUIMH U JalbHEeUIIeH
IIPAKTUYECKOU NEATEIbHOCTH.

1.3 MecTo Aucuunianubl (MOAyJisl) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Hucrunnmna "Heopranuueckas xumusg" OTHOCHUTCHI K 0a30BOi1 qacTu
bnoka 1 "ucrummuasl (Momynu)" ydeOHOTO IUIaHa HampamieHust noarotoBku 11.03.04 -
DJIEKTPOHUKA U HAHOAJIEKTPOHHUKA.

1.4 TpeGoBanus K ypPOBHIO OCBOCHHUS TUCHUILINHBI
N3yuenue naHHOM yueOHOM TUCIMITIIMHBI HAlPaBIeHO Ha (OPMHUPOBAHUE Y O0yUarOIUXCs

KOMIIETCHIINH.

Ne Wnpexc Coaepxanue B pesynprate nzyuenus yueOHON IUCIMIUIMHBL
" | kommeTe | KomImeTeHIMH (WK e€ 00y4aronmecs J0JKHbBI
AL HLUU JacTH) 3HATh YMeETh BJIA/IETh
1. YK-1 CrnocobeH OCHOBBI ~ OOLICH, | MPUMEHSTh 3HAHMS | HABBIKAMU
OCYLIECTBIATh  TOHUCK, | HEOPIraHWYECKOH | B 00JACTH XMMHUH B | XUMHUYECKUX
KPUTHYECKHH aHalM3 M | XUMHUH: CBOHCTBa | Mpo(ecCHOHAIbHO | MCCIIeIOBaHUI
CHMHTe3  HMH(pOpPMAalUH, | XUMHYECKHX i JeATeNbHOCTH U
MPUMEHSTh CHUCTEMHBIH | CHCTEM, HCCIIEI0BAHHUSX,
MOJX0/ TPH PEUICHUH | XapaKTEPUCTHKH | CBSI3aHHBIX c
MOCTaBJICHHBIX 3a7a4 u JOCTIKEHHEM
3aKOHOMEPHOCTH | OCHOBHBIX
MIPOTEKaHUs npoQeCcCHOHATBHBI
XUMUYECKUX X 33/1a4 B CMEXHBIX
MIPOLIECCOB, o0nacTsx 3HaHUH
CBOMCTBa u
PEaKIHOHHYIO
CIOCOOHOCTH
BELIECTB.
3. OIIK-2 | Cnocoben OCHOBBI XUMHHY| TPUMEHSATH 3HaHUS B METOJAaMHU
CaMOCTOSITEIILHO JJIEMEHTOB, o0nacTu XVMUH| UCCIIeIOBaHUI
MPOBOJUTH CBOWCTBa 3JIEMEHTOB v B o0mactu
9KCHEPUMEHTAIILHBIE HEOPraHMYECKHX | KOMILIEKCHBIX XUMHUHU
WCCIIEIOBaHMUS U | BEIIECTB, COCIMHEHUH JJIEMEHTOB |
WCTIOJB30BaTh KOMIUIEKCHBIX KOMILIEKCHBIX
OCHOBHBIE NpUEMBI | COCIMHEHHUH COEMHEHUH
00paboTKu u
MpeCcTaBICHUS
MOJTYYEHHBIX JAHHBIX




2. CTpyKTYpa U cofepKaHue QU CIUILIHHbI

2.1 PacnpesaesieHue TPyA0EMKOCTH JMCUMILIMHBI 10 BUIaM padoT

OO11ast TPy 10EMKOCTD TUCIMILIMHBI cocTaBisieT 4 3au.en. (144 vaca), ux pacnpeneneHue
10 BUJaM paboT mpecTaBiieHo B Tabnuie (0 cmyoenmos ODO).

Bun yuebnoli paboThl Bcero CemecTtphbl
4acoB (gacel)
4

KonTtakTHasi pa6oTa, B TOM YHcJIe: 100,2 (100,2
AyIuTOpHBIE 3aHATHS (BCEro): 96 96
3aHATHSA JIEKIUOHHOIO TUIIA 32 32 - - -
JlaGoparopHble 3aHATHS 32 32 - - -
3aHATUS CEMUHAPCKOTO TUTIA (CEMHUHAPBI, 32 30 i i i
NPAKTHYCCKHUE 3aHSTHSI)
HNnas koHTaKTHas1 padora:
Kontposb camocTositenbHoM padoTsl (KCP) 4 4
ITpomexxyrounas arrectanus (MKP) 0,2 0,2
CamocTosiTeIbHAs1 paboTa, B TOM YHcIe: 43,8 |438
Kypcosas paboma - - - - -
IIpopabomxka yuebnoeo (meopemuueckoeo) mamepuana 20 20 - - -
Buvinoanenue unousuoyanvrulx 3a0anuii (n002omoska
coobwenull, npezeHmayuii) i i i i i
Pecghepam - - - - -
[ToAroToBKa K TEKyIIEMY KOHTPOJTIO 238 |238| - - -
KonTtpoJs:
IToAroTOBKA K 3K3aMEHY - -
O0mas Tpy10eMKoCTh gac. 144 144 - - -

B TOM YHCJIe KOHTAKTHAsA 1002|1002

pabora

3a4. e/l 4 4

2.2 CTpyKTypa AUCUMILIMHBI:

Pacnipenenenrie BumoB yueOHON pabOThl U X TPYAOEMKOCTH IO pa3jeinam
JUACLUILIVHBL.
Paznenb! (TeMbl) TUCIMIUIMHEI, H3ydaeMble B 4 cemecTpe (ounas gpopma)

KonmuecTBo yacoB
No HaumenoBanwue pa3zenoB (Tem) AyAHMTOpHaA Bueayutopias
Bcero pabota pabora
JI 13 JIP CPC
1 2 3 4 5 6 7
OCHOBHBIC TIOHATHS U 3aKOHBI
1. xumun. Knaccudukanus 14 2 2 4 6
HEOPTaHMYECKUX COCIMHCHUH.




KonuuecTBo yacoB
AynutopHas BHeayuTopHas
Bcero pabora padora
JI 113 JIP CPC

No HaumenoBanue pa3ienoB (Tem)

CrtpoeHue BelecTBa.
[lepuonuueckuii 3aKoH U
NepuonyuecKas cucrema 12 - - - 12
snemenToB J[.M. Menpaeneena.
XUMUYECKast CBS3b.

OHepreTuka XMMHYECKUX
ITPOLIECCOB M ITyTH UX MPOTEKAHMSI.

38 14 14 4 6

PactBopbl. Peakiiiy B BOJHBIX
pacTBopax.

46 16 16 8 6

O0630p CBOMCTB JIEMEHTOB U UX
BAKHEUIIINX COEIUHEHUIA. 29,8 16 13,8
Komrmiexkcubsie coemuHeHs.

Hmozo no oucuuniune: 139,8 32 32 32 43,8

KOHTpOJIb caMOCTOATENBHON
pa6otsl (KCP)

[IpomexxyTouHast arrecrauus

(UKP) 0.2

[ToaroToBKa K TEKyIIEMy
KOHTPOJIIO

OO0mas TPy 10EMKOCTD I10 JTUCIIH-
by 144

IIJINHE

[Tpumeuanue: JI — nekmuwm, 113 — mpaktudeckue 3aHsatus / cemuHapsl, JIP — maGopaTopHbie
3anatus, CPC — camocrositenbHas paboTa cTyieHTa

2.3 Conep:xanue pa3iesoB (TeM) TUCHUIIIUHBI:

2.3.1 3angaTHA JeKIIUOHHOI0 THIIA

®opma
HanmenoBanue
Ne Copneprxanue paszzena (TeMbl) TEKYIIETo
pasnena (Tembl)
KOHTPOJISI
1 2 3 4
1. Ocuosusie nousTs |[Ipenver xumun. OCHOBHBIE TOHATHS XuMuM:| KoiumokBuym

Y 3aKOHBI XUMHH. (aTOM, MOIIEKyJa, OTHOCHUTEIbHas aToOMHas U
Knaccudukanust |MonexyisipHas Macca, KOJHUYECTBO BEIECTBA,
HEOPraHWYEeCKUX |MOJISIpHAas  macca, HSKBHBaleHT. (OCHOBHBIE
COCTMHCHU. 3aKOHBI XMMHH: 3aKOH IIOCTOSHCTBA COCTaBa,
3aKOH COXpaHEHHUsI Macchl, 3aKOH ABOrajpo,
3aKOH 9SKBUBAJICHTOB. PasButne xwmmum B
MEXIUCIUIUTMHAPHBIX ~ HAYYHBIX  OONACTSX.
Kiaccbl HeopraHWYeCcKUX COCAMHEHHUH: OKCHIBI,
KHUCITIOTHI, OCHOBaHUs, comu OCHOBHBIE CITOCOOBI
MTOJTYYEHUSI U XUMHUYECKHE CBOMCTBA.
2. DHepreTuka Tepmoaunamuueckue cucteMbl. BuyTtpennssi| KomnokBuym

XUMHYECKUX DHEpPrusi CUCTEeMBl, pabora, TeruioTa. llepBbiii




IIPOLIECCOB U ITyTH
UX MPOTEKAHMS.

3aKOH TEPMOJUHAMUKH. TeroThl MPOIECCOB NpH
MOCTOSSHHOM O0BEME H TpPU  TMOCTOSHHOM
JIaBJICHUU. OHTAJIBIHSL. DK30- u
SHIOTEPMUYECKHE peakluH. TepMOXUMUUYECKUE
ypaBHeHusA. 3akoH ['ecca. CneAcTBUs M3 3aKOHA
I'ecca. CranmapTHbIE COCTOSHUSI U CTaHJApTHBIC
TEIIOTHl 00pa3oBaHMs BewiecTB. BTopoil 3akoH
TEPMOJMHAMUKHU. DHTPOIHUS.
Camonpou3BOJIbHBIE W HECAMOIPOU3BOJIbHBIC
nporecchl. PakTOpbl, CIOCOOCTBYIOUIME POCTY
SHTponuU. Tperuid 3aKOH TEPMOJMHAMHUKH.
N300apHOo-U30TEpMUUECKUI TOTEHIHA (SHEPTHS
['u606ca). Hamnpasnenue MIPOTEKAHUS
XuMH4eckux peakuuii. Ilonstue cpenHet wu
UCTUHHOM CKOPOCTHM XHMHYECKON pPEaKIIuH.
3aKOH [JEWCTBYIOIIMX MacC W TpaHULBl €ro

MPUMEHEHHUS. [Mopsmox peaxIuu.
MonekynsapHOCTb peaKkuuu. 3aBUCHUMOCTD
CKOpOCTHU XUMUYECKON peakiu oT

temneparypbl. [IpaBuwino Bant-I'odpda. DHeprus
akThBanuu. YpaBHeHue Appenuyca. [lonsarue
karanu3a.OopaTumbie u HeoOpaTuMbIe
XUMUYECKHE PEAKIUU. XUMUYECKOE PAaBHOBECHE.
Koncranta paBHOBecuss U (akToppl Ha Hee
BIIUSIOIINE. Brixon peakLuu. Cnur
XUMH4Yeckoro  paBHoBecus. llpuamun  Jle-
[Tarense.

PactBopsl. Peakiiuun
B BOJHBIX
pacTBopax.

['omorennsie u rereporeHHble cuctembl. Da3bl.
Bunsl pactBopoB. PacTBOPpUMOCTS.

CriocoObI BbIpaKeHHsI KOHIIEHTPAIIUU PAaCTBOPOB.
WneanbHbie u peanbHbIe pacTBOPBHI.
ConbBatanms.  PacTBopenue  kak  Qu3MKO-
XUMHUYECKU mporecc. TermoBbie 3PQEKThI
npouecca pactBopeHus. Kpucrammoruaparsl.
[IpoMexkyTOUHOE TOJOKEHUE PACTBOPOB MEKIY
BEIIECTBAMH U CMECSIMHU. 3aBUCHUMOCTH
PacTBOPUMOCTH OT TEMIIepaTypbl U JaBJICHUSI.
3akon ['enpu. uddysus. Ocmoc. 3akon Banr-
Tododa.

3akoH Payins u cneacTBus U3 HEro.
Konnuraruabie cBOMCTBA pacTBOPOB U TPaHUIIbI
WX TpuUMEHEHHs. Teopus SIeKTPOTUTHIECCKOU
JIACCOLIMAIIMA W €€ OCHOBHBIC TMOJOXKECHUS.
Crenenp gucconuannu. CHIbHBIE U ClIa0bIe
anekTpoiuThl. KoHCTaHTa Aucconmanuu. 3aKoH

Komnoxsuym




pa3basienus OcTBanbaa.

Hucconmanusa Boael. HMoHHOe mpou3BeneHue
BOJBI. Bonxopoausriit [10Ka3aTellb.
IIporonutnyeckas Tteopus. IIporonmrrueckue
paBHOBECHS B pacTBOpax.

pH kucnor, ocHoBanuii u cosiei. I'eTeporeHHbie
paBHOBecust "ocamok-pactBop". IIpousBeneHue
PacTBOPUMOCTH. PactBopumMocTh
TPYAHOPACTBOPUMBIX JJICKTPOJIUTOB. Y CIOBUS
OC@XJICHUSI TPYJHOPACTBOPUMBIX BEIIECTB M UX
pPacTBOpPEHHS.
OKUCIUTENIbHO-BOCCTAHOBUTEIbHBIC peak-
unu(OBP). Penokc-cuctembl. OCHOBHBIC THIIBI
OBP. CrangapTHbIil 3J€KTPOIHBIA MOTEHIUAT U
dakToppl Ha HEro BIHUSIOLUIME. YpaBHEHUE
Hepncra. Bonopoansiit BIIEKTPO.
lanpBanmueckuii  smement  (Cu-Zn).  DBJIC
raJlbBaHU4YeCKOro J3yieMeHTa. [IpaBuna 3amucu
raJIbBAaHUYECKUX 3JIEMEHTOB. OTnnunst
TaJIbBAHUYECKOTO AJIEMEHTa OT AJIEKTPOJIU3HOU
STYCUKH.

Pa6ota, sneprus ' m60ca, KOHCTaHTa paBHOBECHUS
penokc-peakuui. OmnpeneneHue HampaBICHUsS
CaMOIPOU3BOJIBHOTO POTEKaHUs peaokc-
poleccoB. DieKTpoiau3. 3akoHsl Dapazes.
Koppo3zus METAJJIOB. XUMHUYECKue u
ANEKTPOXUMUYECKHE  METOJbI  3alllUThl  OT
Koppo3uu. ['agpBaHnueckas mapa.




2.3.2 3aHSATHS CEMUHAPCKOTO TUINA

No HaunmenoBanue TemaTuka NpakTUYECKUX 3aHATUN dopMma TeKyLero

" | paznena (TemMbl) KOHTPOJIS

1 2 3 4

1. |OcHoBHBIE Pacyerst mo xumwmueckuM  opmynam.| KonrponsHas pabota
HOHATHUS U PacueTsl 1O XMMHYECKHMM YpaBHEHUSM.
3AKOHBI XuMu.  |PEUECHHE 33/1a4 [0 OCHOBHBIM IOHATHAM H
Knaconduxammus 3aKOHaM XUMMH.

HEOPraHUYecKuX
COCIMHECHUM.

2. |DHepreTHka Omnpenenenne TerioBoro 3¢gdekra peakunn| KonrponsHas pabora
XUMHUYECKUX H €€ HaIlIpaBJICHUA.

TPOLIECCOB 1 Haxoxnenue nopsnka peakuuu. M3menenune

TyTH HX CKOpPOCTH PEaKLUH. Haxo;meﬁnf KOHCTaHTBI
paBHOBECHs] W KOHIICHTpPAIMH  BEIIECTB,

TPOTCKAHHA. YYacTBYIOLIMX B 0OpaTHUMOH peakiHH.
[TpaBuiia cMeIIEHUs] pAaBHOBECHS.

3. |PacTBOpBHI. PacueTs! 17151 IPUTOTOBJIEHUS PaCTBOPOB. Konrpomnsnas pabora
Peakiuu B Ormpeznenenne  TeMmneparyp KUINEHUA U
BOJHBIX 3amep3aHus  pactBopoB.  Pacuer  pH
PACTBOPAX. pactBopoB. OmnpeneneHue pacTBOPUMOCTH

MaJIOpaCTBOPUMBIX JIEKTPOJIUTOB.
VYpaBHeHnuss anektponusa. PacdeTsl  mo
3akoHaMm Papajes.
2.3.3 JlabopaTopHble 3aHATHSA
Ne Hanverosanme HaumenoBanue nabopatopHbIx paboT Popwma Tekymero
pazaena (Tembl) KOHTPOJIA

1 2 3 4

1. |OcHoBHBIE Jlaboparopnass pabota Nel "OcHoBHBIE Omuem no
MOHATHUSA U KJIacCbl ~ HEOPraHMYeCKHX  COeAMHEHUuil".| sabopamophot
3akoHbl xuMuu. |Jlabopatopuass padora Ne2 "Omnpenenenue pabome
Knaccudukanus |[sxBuBaieHTa MeTaia".

HEOPTraHNYECKUX
COCIMHECHUM.

2. |DHepreTHKa JlaGoparopHass pabGota Ne3 "Xwumuueckas Omuem no
XUMHYECKUX KMHETHKA. XMMUYECKOE paBHOBecHE" . nabopamopHoi
MIPOLIECCOB U ITYTH pabome
UX MPOTEKAHHUSI.

3. |PactBoOpbL. JlaGoparopHas pabota Ne4 "IIpuroroBienue Omuem no
Peaxuyu B PacTBOpOB pa3IN4YHON KOHIIEHTpaluu'. nabopamopHuoi
BOJTHBIX JlaGoparopHasi pabora Ne5 "PaBHoBecue B pabome
pacTBopax. pactBopax snekrponutoB. PH. Bydephsie

pacTBopsL."

JIaboparopnas padora Ne 6 "OxucinureapHoO-
paTop p

BOCCTaHOBUTEJIbHBIE PEAKIIUH .




4. |O630p cBoiictB  |JlaGopaTopnass pabota Ne7 "Xumuueckue Omuem no
JJIEMEHTOB M MX  [METOJbl aHanM3a BellecTB. KauecTBeHHble| JabopamopHoii
Ba)KHEHIINX peakuuy Ha KaTUOHBI U aHUOHBI | pabome
COCITUHEHH. JlaGopaTopHas pabora Ne§ "KomruiekcHbie
KomrutekcHble coeuHeHus".

COEJIMHEHUSL.

2.3.4 llpuMepHasi TeMATHKA KYPCOBBIX padoT (IIPOEKTOB)
HE MPEyCMOTPEHBI

2.4 Ilepeuenb y4eOHO-MeTOoAMYeCKOro ol0ecrieyeHnst ISt
CaMOCTOSITeIbHOM PadoThl 00y4arOUIUXCS M0 JUCHUILINHE (MOAYJIIO)

[lepeuenb yueOHO-METOUUECKOTO

No HanmenoBanue o0ecreYeHrsl AUCIUTUINHBI TIO BBITTOJIHESHHIO
- pasnena (Tembl) CaMOCTOSITEIIBHOW paObOThI
1 2 3
1. |IIpopaboTtka yuebHOTO 1. O6mas xumus. Teopus u 3agaun: YueOHoe
(TeopeTH4ecKoro) MaTepuaa nocobue [JnekTpoHHbli pecype] @ yuel.
nocoone / H.B. KopoBun [u ngp.]. —
OnexktpoH. maH. — Cankr-IlerepOypr

Jlanb, 2017. — 492 c. — Pexum noctymna:
https://e.lanbook.com/book/97169. — 3ar.

C DKpaHa.

2. Meroauueckue pEKOMEHIaluu K
Opra"u3anuu ay IUTOPHOU U
BHEAYUTOPHOU (camocTOATENbHOI)
paboThI CTYJICHTOB: METOIMYECKUE

ykazanus / coct. T.II. Cropoxenko, T.b.
ITounnok, A.B. becmanos, H.B. Jloza. —
Kpacnonap: KyOanckuit roc. ys-t, 2018.
89 c.

2. (IToaroToBKa K TEKyLIEMY
KOHTPOJIIO 1. TIlyxomckas, C.I'. KoopauHanroHHbIE
COeIUHEHUsT [DIEKTPOHHBIM pecypc]
yueb. nmocobue / C.I'. Ilyxosckas, H.A.
®omuHa. — DJIEeKTpoH. JaH. — MBaHOBO :
UI'XTY, 2011. — 112 ¢. — Pexum
nocryna:https://e.lanbook.com/book/4528.
— 3ar. ¢ sKkpaHa.

2. Meroauueckue PEKOMEHIalluu K
OpraHu3anuu ay IATOPHOU u
BHEAYIUTOPHOM (camocTosATENbHOI)
paboThI CTYJICHTOB: METOIMYECKUE

ykazanus / coct. T.II. Cropoxenko, T.b.
Ilounnok, A.B. becmanos, H.B. Jlo3za. —
Kpacnonap: Kybauckuit roc. yH-t, 2018.
89 c.




Y4yeOHO-MeToAMUEeCKUE MaTEPHUAIIbI Il CAMOCTOSTENIbHON padOThl 00yUaIOIIUXCS
U3 YKCila UHBAIMJIOB U JIMI] C OTPAaHUYEHHBIMHU BO3MOXXHOCTAMHU 310p0oBbs (OB3)
MPEIOCTABIIAIOTCA B (popMax, alaTUPOBAHHBIX K OTPAHUUYCHUSIM UX 3/I0POBbS U
BOCTIpUATHS HHGOPMAITUH:

JI71st i ¢ HapyLIEHUSIMU 3PEHUS

— B IIeYaTHOM (popMme yBeIMUEHHBIM HIpU(TOM,

— B popMe IIIEKTPOHHOTO JTOKYMEHTA.

Jljis U1 ¢ HapyUICHUSIMH CITyXa!

— B reyaTtHo popme,

— B (hopMe JIEKTPOHHOTO JIOKYMEHTA.

Jlnis U1 ¢ HapyIIeHUSIMH OTIOPHO-JIBUTATEIBHOTO ammnapara:

— B reyaTtHo popme,

— B (hopMe IIEKTPOHHOTO TIOKYMEHTA.

JlaHHBIN TIepedeHb MOXKET ObITh KOHKPETHU3UPOBAH B 3aBUCUMOCTH OT
KOHTHUHT€HTa 00yYaroluXCs.

3. Oopa3oBaTejibHbIE TEXHOJOTHH

OOpaszoBaTenbHble  TEXHOJOTHMU:  METOJA  NPOOJIEMHOr0  HM3JI0XKEHUS
MaTepuaia, CaMOCTOATEIbHOE YTEHHUE CTYACHTaMH Y4eOHO-METOIWYECKOW U
CHPAaBOYHOH JIUTEPATYPHI U MOCIETYIOIEH CBOOOTHON TUCKYCCHH TI0O OCBOCHHOMY
UMU Marepuany. lcnonb30BaHWEe, WUTIOCTPATUBHBIX BHAEOMATEpUATIOB C
IOMOUIbI0  MYJBTUMEIUHHOrO  00opynoBaHUs. TeXHOJOrMM  JIMYHOCTHO-
OPUEHTHPOBAHHOIO OOYy4Y€HHUs, TMO3BOJISIIOIIME CO3/4aBaThb HWHAMBHUAYaJIbHbIC
o0Opa3zoBaTeIbHbIEC TEXHOJIOTHH.

[lepeuncnennbie 00pa3oBaTeIbHBIC TEXHOIOTHH PEATN3YIOTCS:

- IPU YTEHUH JICKIUU C UCIIOJIb30BAHUEM MYJIbTUMEAUMHBIX MTPE3EHTAIIHIH;

- TIpU TPOBEJCHUU JIAOOPATOPHBIX pabOT BKIIOYAIONUX TIYOOKYIO
CaMOCTOSITENIbHYIO IPOPA0OTKY TEOPETUYECKOT0 MaTepuana, u3y4eHHe METOAUKH
MPOBEICHUS PAOOTHI.

JUis Ui ¢ OrpaHMYEHHBIMM BO3MOXKHOCTSIMH 3JI0pPOBbSl MPEIyCMOTpPEHa
OpraHu3alysi KOHCYJIbTallui C UCTIONIb30BAaHUEM 3JIEKTPOHHON MOYTHI.

4. OueHoOYHbIE CpeICTBA IJsl TEKYHIEro KOHTPOJIA YCHEeBAeMOCTH U
NMPOMEKYTOYHOM aTTeCTAUUMN

4. OueHoYHBIE CpeacTBa IJsl TeKYLIero KOHTPOJIA YCHEeBAEMOCTH U
NMPOMEKYTOUYHOM aTTeCTAlUN

4.1 OueHo4YHBbIEe CpPeACTBA JJsl TEKYHIero KOHTPOJSl YCIeBAeMOCTH M
NMPOMEKYTOUYHOM aTTeCTAUN

@OHJI OLEHOYHBIX CpPEICTB BKIIOYAET KOHTPOJIbHBIE MaTepuasbl IS
IPOBEJCHUS TEeKYILIero KOHTPOoJisi B (popMe KOJUIOKBUYMOB, KOHTPOJIBHBIX padboT
Y OTYETOB M0 JIA0OPATOPHBIM padbOTaM U MPOMEKYTOUYHOM aTTrecTaluu B popme
BOITPOCOB BOITPOCOB M 33]1a4 K 3a4ETy.



OueHouHble cpencTBa [UIsli MHBAIMAOB M JIML C OrPAaHUYECHHBIMU
BO3MOXXHOCTSIMH ~ 3[IOPOBBbSl  BBIOMpAIOTCS C Y4Ye€TOM HX HHAWBHIyaJIbHBIX
NcUX0(U3NIECKUX 0COOEHHOCTEH.

— nOpd HEoOXOJAMMOCTM MHBaJWAaM M JHUUAM C OrPaHUYEHHBIMHU
BO3MOKHOCTSIMM ~ 3/I0POBbSl  MPEAOCTABIISACTCS JIOMOJHUTEIBHOE BpeMs IS
MOJTOTOBKM OTBETA Ha 3K3aMEHE;

— TpU TNPOBEJCHUU MPOLEAYPbl OLEHUBAHUS PE3YyJbTAaTOB OOYyUYEHUS
UHBAJIMJIOB M  JUI C  OTPAaHUYEHHBIMM  BO3MOXHOCTSIMU  37J0POBbBS
peyCMaTpUBAETCSl MCMOJIb30BaHUE TEXHUUECKHUX CPEJCTB, HEOOXOIUMBIX UM B
CBSI3U C UX UHAUBUAYAIbHBIMU OCOOCHHOCTSIMY;

— TOpU  HEOOXOAMMOCTH 1  OOydallluxcsi C  OrpaHMYEHHBIMU
BO3MOXKHOCTSIMU 3[I0pPOBbSl U HHBAJIUJIOB IPOLEAypa OLICHUBAHUS PE3yJIbTaTOB
00yuYeHus 10 JUCLMILIMHE MOXKET MPOBOJUTHCS B HECKOJIBKO ATAIOB.

[Ipouenypa oLeHHBaHUS pE3yJIbTATOB OOYYEHUS WHBAJIUIOB U JIMI[ C
OTPaHUYECHHBIMA  BO3MOXXHOCTSMH  3JI0POBbSl 0  JUCLHUIUIMHE  (MOJIYJIIO)
npeaycMaTpuBaeT NperocTaBieHue UHPopMaluu B (popMax, aJanTUPOBAHHBIX K
OTPaHUYECHUSM X 3[JOPOBBS U BOCIIPUATHS MHPOPMAIIIH

JUtst Tin ¢ HapyLIEHUSIMU 3PEHUS:

— B IEYaTHOU (hOpME YBEIIMUEHHBIM HIPUDTOM,

— B (hOpMe 3JIEKTPOHHOT'O TOKYMEHTA.

JUis U1l ¢ HapyLICHUSAMH CiIyXa:

— B IeyaTHoi (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUig Au1l ¢ HapyIIeHUAMH OTIOPHO-JBUTATEIBHOTO allapara:

— B IeyaTHoi (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JlaHHbI TNepedYeHb MOXKET OBbITh KOHKPETU3UPOBAH B 3aBHCHUMOCTH OT
KOHTHUHT€HTa 00yYaromuXCs.

CTpyKTypa OLI€EHOYHBIX CPeACTB /ISl TEeKylled H IPOMEKYTOYHOH
arrecTalum

Kon HaunmenoBanue
No Kontponupyemsie KOHTPOJIUPY- OLIEHOYHOI'0 CPEACTBA
- pazzensl (TEMBI) eMOH . [IpomexyTouHas
n/m « Tekymuii
JUCHUTUTUHBI KOMIETEHIIUU aTTecTalus
KOHTPOJIb
(usn ee yacTH)
OcHOBHbBIE NOHAMUSL U Konnoxeuym Ne 1, Bonpoc na 3aueme
3AKOHbBL XUMUL. Kogmp 0’}’3”&” ;%
aooma JV9 1, aoada Ha 3a4eme
1 | Knaccugpuxayus VK-1,0mK-2 |7
omuemul no 1-6
Heop2aHu4yecKux 1abopamoprvin
coeouHeHu. pabomam Ne I, 2
Cmpoenue sewjecmaa. Konnoxeuym Ne 2 Bonpoc na 3aueme
2 | ITepuoouueckuii 3axon u VK-1 6-14
nepuooudecKkas




cucmema 371eMeHmo8
JI.U. Menoeneesa.
Xumuueckas cés3v.

YK-1, OIIK-2 Konnoxsuym Ne 3, Bonpoc na 3aueme
DHepeemuKka XUMu4eckux Konmponenaz 15-27,
paboma Ne 2, 3aoaua na 3aueme
npoyeccoe u nymu ux omuen no 7-14
NPOMEKAHUA. nabopamopholl
pabome Ne 3
YK-1, OIIK-2 Konnoxeuym No 4, Bonpoc na 3aueme
Konmponvrnas 28-48,
Pacmeopui. Peaxyuu 6 paboma Ne 3, 3adaua na 3aueme
B0OHbIX PACMBOPAX. omHemot no 15-25
1ab6opamopHuIM
pabomam Ne 4-6
VK-1, OIIK-2 Konnoxeuym Ne 5, Bonpoc na saueme

0630p ceoticms
I/IeMEHMO8 U UX

5 | saodicnetiwux coeounenuil.

Komnnexcuoie
COCOUHCHUAL.

omuemasl no

1abopamopHuIM
pabomam Ne 7,8

49-60

Koa u HauMeHOBaHHE

CooTBeTCTBHE ypOBHeﬁ O0CBOCHUS KOMIIETCHIUHU IIJIAHUPYEMBIM

KOMIIeTeHI il pe3yJabTaTaMm 00yYeHUs1 1 KPUTEPUAM UX OLlEeHUBAHUS
NOPOrOBbIN 0a30BblIii NPOABHHYTBII
Ouenka
VY noBnerBoputensHo | XOpOIIO/3a4T€HO OTnu4HO /3a4TEeHO
/3a4TEHO
VK-1 Buaem — vacmuuno 3Haem — OCHOBEI 3Haem — OCHOBEI O0IIEH,

Crnoco0eH ocyIIecTBIATh
MIOUCK, KPUTUYECKUH
aHaJN3 ¥ CUHTE3
uH(popmManuy,
NPUMEHSTh CHCTEMHBIH
MOJIXO/1 TIPH PEUICHUN
NIOCTaBJICHHBIX 33134

OCHOBBI OOIIIEH,
HEOPraHWYEeCKON
XUMHH: CBOHMCTBA
XHUMUYECKHX CHCTEM,
XapaKTEPUCTUKU U
3aKOHOMEPHOCTHU
MPOTEKAHUS
XUMHYECKHUX
MPOIIECCOB,
CBOMCTBA U
PEaKIMOHHYIO
CIIOCOOHOCTH
BCIICCTB.

oo1IeH,
HEOPraHUYECKOU
XUMHH: CBOHCTBA
XAMUYECKHX CUCTEM,
XapaKTEPUCTUKHU U
3aKOHOMEPHOCTHU
MPOTEKAHUS
XAUMUYECKHUX
MPOLECCOB,
CBOICTBa U
PEaKIMOHHYIO
CIIOCOOHOCTD
BEIIIECTB.

HEOPraHWYECKON XUMUU:
CBOWCTBA XMUMHUYECKUX
CUCTEM, XapaKTePUCTUKHU U
3aKOHOMEPHOCTH
MPOTEKAHUSI XUMUYECKUX
IIPOLIECCOB, CBOMCTBA U
PEaKIMOHHYIO CITIOCOOHOCTh
BEILECTB HA KAYECMBEHHOM
ypoeHe.




Ymeem — wvacmuuno
MPUMEHSITh 3HAHUS B
00J1aCTH XMMMH B
npodecCHOHATLHOM
JIEATENHHOCTH U
HCCJIEIOBAHUSAX,
CBSI3aHHBIX C
JIOCTHIKEHUEM
OCHOBHBIX
po(hecCHOHATBEHBIX
3a71a4 B CMEKHBIX
001aCTIX 3HAHUM

Ymeem — npuMeHATH
3HAHUS B 00JIaCTH
XMMHUHU B
npodeccrnoHaIbHOM
JeSITeIIbHOCTH U
UCCIICIOBAHHUSX,
CBSI3aHHBIX C
JOCTHKEHUEM
OCHOBHBIX
npodeccnoHaTbHBIX
3aJ1a4 B CMEIKHBIX
o0JacTsax 3HaHUH’

Ymeem — npuMeHATH 3HAHUS
00J1aCTH XMMUU B
npodeccrnoHaIbHOM
JESTEIIbHOCTH U
UCCJIEJIOBAHUSIX, CBSI3aHHBIX (
JOCTUKEHHEM OCHOBHBIX
npodeccuoHaNbHBIX 3a7a4 B
CMEXXHBIX 00J1aCTSIX 3HAHUU H
KauecmeeHHOM YpOosHe.

Bnaoeem -
4acmu4Ho
HaBBIKAMH
XUMHYECKUX
HUCCIEeq0OBaHUN

Braoeem -
HaBBIKAMH
XHUMHYCSCKHX
HCCIIETOBaHUI

Braoeem - HaBBIKAMU
XUMHYECKHUX UCCIIEIOBAHUN
HA KawecmeeHHOM YPOsHe.

OIIK-2

Cnocobex
CaMOCTOSITEIIbHO
IIPOBOJIUTH
9KCHEPUMEHTAIbHbIE
UCCIIEIOBAHMS U
UCIOJIb30BaTh OCHOBHBIE
preMbl 00pabOTKH U
MIpeICTaBICHUS
MOJTyYEHHBIX JaHHBIX

3unaem - vacmuyuno
OCHOBBI XUMHU
2JIEMEHTOB,
CBOMCTBa
HEOPTraHUYECKHUX
BCIICCTB,
KOMIIJIEKCHBIX
COCIUHCHUH

3naem - OCHOBBI
XHMHH JIEMEHTOB,
CBOMCTBA
HEOPraHUYECKUX
BCIIIECCTB,
KOMILIEKCHBIX
COCIUHCHHI

3naem - OCHOBBI XUMUH
9JIEMEHTOB, CBOMCTBA
HEOPraHWYECKHUX BEILECTB,
KOMIIJIEKCHBIX COeIUHEHUN
HA KAuecmeeHHOM YPOBHE.

Ymeem - uvacmuuno
MIPUMCHSITh 3HAHUS B
00J1acT! XUMUU

Ymeem - npuMeHsITH
3HaHUA B 00J1aCTH
XUMHUH 3JIEMEHTOB U

Ymeem - npuMeHsITH
3HAHUS B 00JIACTH XUMHU
3JIEMEHTOB U KOMILJIEKCHBIX

DJIEMEHTOB U KOMILIEKCHBIX COEIUHEHNI
KOMILJIEKCHBIX COEIUHEHNI

COeIUHEHUU

Braoeem - Braoeem - Braoeem - merogamu
YaCcmuyHo METOIaMH | METOIaMU HCCIEN0BaHUN B 00J1acTH

HCCIEeN0BaHuN B
00JIaCTH XUMHU
DJIEMEHTOB U
KOMIIIEKCHBIX
COCIMHEHU

HCCIEIOBAaHNH B
00J1aCTH XUMHHU
JJIEMEHTOB U
KOMIIIEKCHBIX
COCIMHEHHU

XHUMUHU 3JICMCHTOB U
KOMIIJICKCHBIX COGI[I/IHGHI/Iﬁ
Ha Ka4eCmeeHHOM YPOBHE.




TunoBble KOHTPOJIbHbIE 3aJaHUSI WU UHbIe MaTepUaJIbl, HEOOXOAMMbIE ISl
OLCHKH 3HAHUH, YMEHHUI, HABBIKOB W (MJIM) ONbITA [JAeATEeJbHOCTH,
XapaKTepPU3yIUUX JTanbl (POPMHUPOBAHUA KOMIIETEHIIMA B Ipoiecce
0CBOCHHUSA 00Pa30BaTEJIbHON POrPAMMBI:

Koanokeuym
KoMnerenuuu nposepsiembie onieHO4YHbIM cpeacTtBom: YK-1, OIIK-2

Bomnpocs! k koimokBuymy Ne 1

1. [Ipeamer xumuu. Pa3BuTHe XUMHUHM B MEKIUCIUIUIMHAPHBIX HAyYHBIX
00J1aCcTSX.

2. OCHOBHBIC TIOHSATUS XHMHH: aTOM, MOJICKYJIa, OTHOCHUTC/IbHAS aTOMHas |
MOJICKYJISIpHAsl Macca, KOJIMYECTBO BEIIeCTBa, MOJIIPHAs Macca

3. OKBHBAJCHT, (DAKTOpP DKBHBAJEHTHOCTH, YHCJIO AKBHBAJIEHTHOCTH,
MOJISIpHASI Macca SKBUBAJICHTA, KOJIMYECTBO BEIIECTBA YKBUBAJICHTA.

4, 3aK0H TOCTOSTHCTBA COCTaBa. 3aKOH DKBHBAJICHTOB. 3aKOH COXPaHCHHUS

MaCCBhI BEMIECTBA.
I'a3oBbIe 3akoHBI. 3ak0H ABoraapo. YpasHenne Kianeiipona-Menaeneena.
B 4eMm CymHOCTh KHCIOPOJHOU KiIacCU(UKAMU HEOPTraHUYECKHUX BEIECTB?

o vl

CocraBbTe cxeMy Kiaccu(bUKaIui HEOPTaHUNISCKUX BEIIECTB.

7. OxapakTepu3yiTe TMOJIO)KEHME HEMETAUUIMYECKHMX M METaUIMYECKUX
3JIEMEHTOB B IIEPHUOJUYECKOW CHUCTEME XUMHYECKHX »diieMeHToB JI. .
MengaeneeBa. Kak uM3MEHSIIOTCS HEMETAUIMYECKUE CBOWMCTBA AJIEMEHTOB B
MEePHUOIaX U B TJIABHBIX MOArpynmnax?

8. Kakne coeaunenns HasbBaroTcs okcuaamu? (CoOCTaBbTE CXEMYy HX
kiaccupukanuu.  IlpuBenure  mpoMmepbl  KHUCIOTHBIX,  OCHOBHBIX,
aM(OTEPHBIX OKCUIOB.

9. Kaxkwue BemecTBa coCcTaBiIAIOT Ki1acC ocHoBaHuii? Yem 00bIACHAETCS HATTMUNE
y OCHOBaHHUH psijia OOIMMNX CBOMCTB?

10. YkaxuTe W3BECTHBIC BaM OOIIME CHOCOOBI TIOJYUYCHMs IIelioued u
HEPACTBOPUMBIX THJIPOKCUI0B METAIOB. [IprBeauTe npuMepbl OCHOBHBIX U
aM(OTEPHBIX TUIPOKCUIOB METAIUIOB U MOKAXUTE CXOJICTBO U PA3IMUUE UX
XHMHUYECKUX CBOMCTB.

11. Kakue BemiecTtBa HaszbiBalOT kuciaoTamMu? [lo kakum mnpuszHakam MOKHO
kinaccuuipoBath KUCIOTH. Kak MOXHO J0Ka3aTh TIPUCYTCTBHE B
pacTBOpe KUCIOTHI?

12. [IpuBenuTe MpUMepbl U3BECTHBIX BaM CITIOCOOOB TOJTYYCHHS KUCIIOT.

13. CocTaBbTe CX€My, WUIIOCTPUPYIOUIYIO XUMHUYECKHE CBOMCTBA COJIEH.
Hammummure ypaBHEHHS] COOTBETCTBYIOIINX PEAKIUM.



14,

15.

N

10.
11.
12.
13.
14,
15.

16.
17.

18.

Hanummre ypaBHEHUS peakiuii BCEX BO3MOXHBIX CITIOCOOOB IMOIYYCHHUS: a)
cynbata ammonwms, 0) xyopuma cepebpa, B) HUTpaTa MarHus, T)
rupokapOOHaTa KajabIlusl.

[IpuBenute mNpUMEpHI, WUTIOCTPUPYIOUINE TEHETUYECKYIO CBSI3b MEXKIY
KJIacCaMH HEOPTaHWUYECKHUX COCTMHCHHUIA.

Bomnpocs! k koimokBuymy Ne 2

N3noxnure OCHOBHBIE MOJIOKEHU Teopun bopa. J[laiite mnoHsTHE O
HOPMAaJIbHOM U BO30Y>KJICHHOM COCTOSIHUH aTOMa.

Ha yem ocHOBBIBaeTca KBaHTOBOMEXaHHUecKast Teopusa? N3moxuTe ee CyThb.
Jlaiite onpenenenne opoutanu. Kak MOXXHO OXapakTepu30BaTh COCTOSIHUE
AJIEKTPOHA B aTroMe?

Kaxoit ¢pu3ndeckuiit cCMbICT UMEET TJIaBHOE KBaHTOBOE unciio? OpOurtaabHOe
kBaHTOBOE uncio? Hapucyiire popmbl opouTaiei.

Uro xapakTepuzyeT MarHuTHOe KBaHTOBoe umcio? Kakue opOuTtanu
CIEAYeT CUYUTATh BBIPOXKICHHBIMHU? JlaiiTe XapaKTEepUCTHKY CHUHOBOMY
KBaHTOBOMY YHCIY.

Chopmynupyitte npuniun Ilaynu, npaBwio XyHAa, SHEPreTUUECKUN
MIPUHLHAIL, paBuiIo KileukoBCKOro.

N3 gero coctout simpo atoma? YUrto HaszwiBaeTCcs HyKJIoHaMu? M3moxwure
OCHOBHBIE TIOJIOKEHHUSI IPOTOHHO-HEUTPOHHON TEOPHUH

Kak, monp3ysich NEpUOOUYECKOW CHCTEMOM, MOXKHO OXapaKTepHU30BaTh
XUMHUYECKUHN SJIEMEHT?

ATOMHBIE MacChbl D3JIEMEHTOB B IIEPHOJWYECKON CHCTEME HENPEPHIBHO
YBEJIIMYUBAKOTCS, TOrJa KaK CBOMCTBA IIPOCTBIX TEJI HU3MEHSIOTCS
nepuoanyYecku. Yem 370 MOXKHO OOBSCHUTH?

Kak n3MeHsAr0TCs CBOKMCTBA 3JIEMEHTOB B MEPUOAAX U IVIABHBIX MOATPYMIIAX
C BO3pacTaHUEM NOPSAIKOBOIO HOMEpA 3JIEMEHTA?

[Iepeuncnure OCHOBHBIE TUITBI XUMUYECKOM CBs3U. Kakas CBsA3b Ha3bIBaeTCA
noHHOI? Kakue cBOICTBa XapaKTepHbI 151 MOHHBIX COSUHEHUI?

UYem onpenersieTcss BAJICHTHOCTh B MOHHOM COEIMHEHUN ?

OxapakTepu3ynTe KOBAICHTHYIO CBs3b. [IpuBeauTe MpuMeEphl COETUHEHU.
B yeMm 3akmroyaeTcs OCHOBHOE pa3jinuve MEXIAY HMOHHOM M KOBAJIEHTHOU
CBSI3bIO?

Kakwne moiiekyibl Ha3bIBaroTCs NOJIsipHbIMUA? HenonsipasiMu?

Yo ciryKUT MEpPOM MOJIAPHOCTHA MOJIEKYJT?

Kakoii cmoco6 o0pa3oBaHHsS KOBAaJICHTHOW CBSI3M HA3BIBACTCS JTIOHOPHO-
akuentopusiM? Kakne xumudeckne cBs3u umerorcss B noHax NHy™ u BF,?
YKaxxute JOHOP U aKLENTOP.

Kak oObsicHsieTcs nmuHeliHoe ctpoenne Monekyisl BeCly u Terpasapuueckoe
— CHy?



19.

20.

21.

22,

23.

A

10.

11.
12.
13.
14.
15.
16.

17.

18.

19.

B dem cocTouT siBlieHHMe TMOpUIM3AIMN AIEKTPOHHBIX opouTtaneit? Kakosa
¢dopma ruOpHUIHBIX 00JTAKOB?

VYKa)XuTe OCHOBHBIE TUITBI THOPHUIN3ALIAN JIEKTPOHHBIX OPOUTATICH.

W3 smeMeHTOB, MPUBEIACHHBIX HIKE, BHIOEPUTE TE€, KOTOPHIE MOTYT OBITH
JOHOpPaMU 3JIEKTPOHHOM Maphl, U T€, KOTOPHIE MOTYT OBITh aKLENTOPAMHU
pu 00pa30BaHuU JOHOPHO-akIenTopHoii cessu: B, Cl, N, S.

JlaliTe XapakTEepUCTUKY BOJOPOJHOM CBS3M. B Kakux ciaydasx BO3MOKHO €€
oOpazoBanue. [IpuBeaute npumepsl.

OxapakTepu3yiTe METAIUTMYECKYIO CBA3b.

Bomnpocs k koiutokBuymy Ne 3

Yro n3yyaeT HayKa TepMOAMHAMUKA?
KakoBbI OCHOBHBIE ITOHATHSI, ONIPEAETIEHUS TEPMOANHAMUKA?

Chopmynupyiite | 3akOH TepMOAMHAMHMKHA W JalTe €ro MaTeMaTHYECKOe
BbIpakeHue. [louemy oH uMeeT HECKOIBKO (OPMYITUPOBOK?
Uto uzyyaeT TepMOXUMMUS?

Uro HazbIBaeTCs TEIUIOBBIM d()QPeKkToM XuMUyeckod peaknuu? B kakux
€IMHHIAX OH BbIpa)kaeTcs?

JlaiiTe onpeAeneHus SHA0- U dK30TEPMUYECKUM PEAKIIUAM.

JlaiiTe onpeneneHre MOHATHIO «IHTAIBITUSD.

Uto mnoHMMAIOT MOJ TEIVIOTOW (PHTAJIbIUEH) OO0pa30BaHMS CJIOKHOIO
BelecTna’?

UTo mMOHMMAIOT MOJl CTaHAAPTHOM TEIIOTOM (PHTaibIUEN) oOpa3oBaHUs
CJI0°KHOTO BElIeCTBA?

Jist 4yero HeoOXOAMMBI TaONMIIBI CTAHAAPTHBIX TEPMOJMHAMHYECKUX
BeneurH (AH 295, AG®29s, AS°208) pa3MMYHBIX BEIICCTB?

Cdopmymnupyiite 3akoH ['ecca.

KaxoBa ¢opmyna 1-ro cneactus u3 3akoHa ['ecca?

KaxoBa dopmyna 2-ro cneactus u3 3akoHa ['ecca?

KakoBbl 0COOEHHOCTH 3aNTUCH TEPMOJIMHAMUYECKOTO YPaBHEHUS peakiiuu?
[Tonsitue o Il 3akoHe TepMOAMHAMUKH.

JlaiiTe onmpeaeneHnue caMmonpon3BOJIbHBIM U HECAMOIIPOU3BOJIbHBIM
MPOLECCAM.

[TosicHuTe MOHATHE «3HTpONUsD». Kak u3MeHseTCsl SHTPONUS MPHU MEPEXOIE
TBEPJOr0 BEIIECTBA B )KUAKOE U ra3000pazHoe?

Uto onpenenser n3obapHo-u3zoTepMuueckuid moreHman AGCyg (dHeprus
['u66¢ca)?

Kakum 00pa3oM BBIUMCISIOT HM3MEHEHHE H300apHO-U30TEPMUYECKOTO
noTteHuana (3aepruu ' m66ca) B pe3yabTaTe XUMUUECKON peaKLIUu:

a) B CTaHAAPTHBIX YCIOBUIX (AG 293);

0) npu Temmeparype, OTIaHUaromIeics oT cranaapTHoi (AG°T)?



20.
21.
22.
23.

24.
25.
26.

27.

28.
29.
30.

31.
32.

33.

34.
35.
36.
37.

38.
39.

Kax onpenensitor CKoOpoCcTh XUMHUUECKOU PEAKLINU?

B uem oTinune NOHATUN «CPEAHE» U «MCTUHHOW» CKOPOCTU PEAKIIUIA?
KaxoBa pa3aMepHOCTh CKOPOCTH XUMUYECKON pEeaKIu?

[IpuBenute QOPMYIMPOBKY OCHOBHOTO 3aKOHA XUMHUYECKOM KHHETUKU
(3aKOH JICUCTBHS Macc).

KakoB ¢u3ndeckuii CMbICT KOHCTAHTBI CKOPOCTH XUMUYECKON peaKiiuu?
Kakue gakTopsl BIUsIOT HA CKOPOCTh XUMUYECKONU PEAKIUM?

KakoBa 3aBHCHMMOCTh CKOPOCTHM XUMHUYECKOW PEAKUUU OT TEMIEpaTyphl?
Cdopmymupyiite npasuiio Bant-I'odda.

Yro mpencTasiiseT coboit TemrepaTtypHbIi KO3()PUIIMEHT CKOPOCTH peaKIu?
B kakux npezenax oH U3MEHSETCs?

Karanu3s. ['oMOreHHbIi1 1 reTepOreHHbIN KaTalns3.

KakoBbI IpeicTaBiIeHUs 0 MEXaHU3ME KaTtanu3a?

Kakpe BemecTtBa HaspiBarOT KaTanusaTtopamMu? C  Kakol MLeENbIO UX
UCIIOJIB3YIOT B XUMUYECKHUX PEAKIUAX?

Kakwue BelecTBa Ha3bIBatOT IPOMOTOPAMU M HHTUOUTOpAaMH KaTaiinza?

B yem pazHuIa MEXTy HEOOpPATUMBIMU M OOpaTHMMbIMHU peakiusmu? Kakue
peakury Ha3bIBalOT OOPATUMBIMU?

Yro Ha3bIBAETCS COCTOSIHUEM XUMHYECKOro paBHoBecHs? [Ipexpamarorcs mm
XUMHUYECKHE PEAKIIUU B COCTOSIHUH PABHOBECHS?

Kakumu paxTopamu Xxapakrepusyercs COCTOSHUE XUMUYECKOTO paBHOBECHS ?
Kakue (hakTopbl BIMSIOT Ha COCTOSIHUE XUMHUUECKOTO paBHOBECHUS?
ChopmynupyiiTe 3aK0H ASUCTBUS MacC JjIsi 00paTUMON XUMUYECKON PEaKIIUH.
KaxoB (hu3nueckuii CMbICT KOHCTaHThI XUMUYECKOTO paBHOBeCHs? OT KaKux
(bakTOpOB OHA 3aBUCHUT?

Chopmymupytite npasuio Jle [llarense.

KakoBo BMsIHHE KaTaIn3aTopa Ha pABHOBECHYIO CUCTEMY ?

Bomnpoce! k koimmokBuymy Ne 4

l'omorennble u rereporeHHble cuctembl. @a3pl. Buagbl pacTBOpOB.
PacTtBopuMOCTS.

Uto Ha3bIBaeTCsl KOHIEHTpalue pactBopa? Jlaiite onpeneneHue MOHITUIO
«pactBOpbl». Kakne KOMIOHEHTHI pacTBOpa CUHUTAIOTCS PAaCTBOPUTENIEM?
PacTBOpeHHBIM BEIIECTBOM?

ConpBaranusa. PactBopenune kak (HU3MKO-XUMHYECKUHN mporecc. TeroBsie
3¢ (deKThI mporiecca pacTBOPEHHUS.

JlaiiTe oOmpeneNeHUe TMOHSTUAM «MAaccoBast JOJS», «MOJIbHAS — JIOJISD»
pacTBOPEHHOr0  BemecTBa. UTO Takoe€ MOJSPHOCTb, MOJSJIBHOCTb,
HOPMAJIBHOCTB pacTBOpa?
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TernoBbie  3ddexTsl  mporecca pactBopeHus.  Kpucramioruaparsl.
[TpomexyTOUHOE MOJI0KEHUE PACTBOPOB MEXKIY BEIIECTBAMU U CMECIMMU.
3aBUCUMOCTh PACTBOPUMOCTH OT TEMIIEpaTyphl U AaBleHUs. 3aKOH [ 'eHpwu.
Hudodysus. Ocmoc. 3akon Baut-I'odda.

UeM oTinnMyaeTcs [aBJIEHHE Mapa pacTBOpa OT JABICHUS IAapa YKHCTOTO
pactBopurens? [IpuBenaure paznuanabie GopMyHpoBKH 3aKoHa Payms u ero
MaTeMaTUYECKHUE BBIPAKECHUSI.

B 4em orauume TeMmmeparyp KWIIEHUS MW 3aMEpP3aHUsl pPacTBOPOB
HEDJIEKTPOJIUTOB OT TEX IKE€ BEIMYMH [JI YHCTBIX PAaCTBOPHUTENEH
(HERJIEKTPOJIUTOB)?

[ToueMy pacTBOpBI KUCIOT, OCHOBAaHUMW, COJIEH HE MOJYUHSAIOTCA 3aKOHAMU
UJICaJIbHBIX PaCTBOPOB?

JlaliTe onpeneneHue 3JIeKTPoIUTHIE6CKo nucconnanuu. KakoB MexaHusm
AIEKTPOJUTUYECKON TUCCOUAIUN?

Urto npenctaBisioT co6oit amdoTepHbIe AMEKTPOIUTHI (aM(OTUTHI)?

Kakue 3eKTpoIuThl OTHOCATCS K CUJIBHBIM, a Kakue — K ci1adbiM? OT Kakux
(dakTopoB OHa 3aBUCUT? UTO Ha3bIBAETCS CTENEHBIO JIUCCOIMALINU
anekTpoauTa? OT Kakux (PakTOPOB OHA 3aBUCUT?

B kakux cinydasx peakuuu oOMEHa B pacTBOpPAX AJEKTPOIUTOB MPOTEKAOT
MPAKTUYECKHU J10 KOHIA?

Urto Takoe BogopoaHbIi nokazatens? Kak ero Beraucisator? Kak ¢ moMonisio
pH xapaktepusyercs peakiusi pacTBopa: a) Kucias; 0) HeHTpaibHas; B)
1Iea04YHast?

[IpoTonutnueckas teopus. [IpoTonurrnueckre paBHOBECUS B paCTBOPAX.
['ereporenusie paBHOBECHS "ocamok-pactBop". [IpousBeneHue
pacTBOPUMOCTH.

PacTBOpUMOCTh TPYIHOPACTBOPUMBIX AJICKTPOJIMUTOB. Y CJIOBUSL OCAXKICHUS
TPYAHOPACTBOPUMBIX BEILIECTB U UX PACTBOPCHUSI.

JlaiiTe onpeneneHnue MOHIATUAM «AJIEKTPOOTPULATEILHOCTDY», «OTHOCH -
TEJIbHASI AJICKTPOOTPHUIIATEIILHOCTBY, «CTENEHb OKUCIeHus». Kak pac-
CUUTBHIBAIOT CTENIEHb OKUCJICHUS 3JIEMEHTOB B HEUTPAIIbHOM MOJIEKYyJe?

B cnoxnom noune?

Kakue peakuuu Ha3bIBAIOTCS OKHUCIUTEIbHO-BOCCTaHOBUTEIBHBIMU (OBP)?
UeM OHM OTIMYAIOTCA OT JpYrux TUIOB peakuui? Ha kakue TUMbI
MOJPa3AENSIOTCA OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIUN?

B ueM cymHOCTh TEOpUH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX IMPOIIECCOB?
Kakue BemecTBa Ha3bIBalOT OKUCIUTENAMU, & KAKME — BOCCTAHOBUTE-
asmu?  Kakoli mpolecc Has3bIBalOT OKHCICHMEM, a Kakoh —
BOCCTAHOBJIEHUEM?

Kak MeHstoTCsl cTereHM OKUCIEHUS BOCCTAHOBHUTENSI W OKHUCIHTENS B
MIPOLIECCE OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakuui? MoxKeT 1M
OKHUCJIMTEJIbHO-BOCCTAHOBUTEJILHBINM  TIPOLIECC TPOTEKaTh TOJBKO
MEXay okucauTesiMu? ToabKO MEXy BOCCTAHOBUTEIISIMU ?

UeM onpenenstoTcss OKUCIUTEIbHO-BOCCTAHOBUTENILHBIE CIIOCOOHOCTH
npocThIxX BemecTB? [lonp3ysace [lepuoanyeckoi CUCTEMON 3J1EMEHTOB
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. 1. MenneneeBa, Ha30BUTE U3 YHUCIA IIPOCTHIX BELIECTB:

a) Ba)XXHEUIIINE OKUCIUTEIIH;

0) Ba)KHEUIIIME BOCCTAHOBUTEIIH.

HazoBure 1mo 5 THNHUYHBIX OKUCIIUTEIECH U BOCCTAHOBUTEJICH U3 YHUCIA
CJIIO>KHBIX BEIIICCTB.

Cdhopmyaupyiite MeTO PJIEKTPOHHOro OajgaHca.

Kak paccunThiBarOTCS SKBUBAJICHTBI W SKBUBAJEHTHBIE MAacCCHI
OKHCJIHUTEIISI 1 BOCCTAHOBUTES?

JlaliTe omnpeneneHre TOHATUIO «IJIEKTPOXUMUYECKas cucrteMa». Kakum
00pa3oM MOIPa3ALIISIOT JIEKTPOXUMUYECKUE CUCTEMBI?

Uto HazbIBaeTCs AneKkTpoAaoM? JlailTe ornpeaeieHue MOHATHIO «IJIEKTPOAHBIN

MOTEHIHAID.
Urto mpencraBiser coOOM CTaHAAPTHBIM BOMOPOJHBIA 3nekTpon? Yrto
Ha3bIBACTCSl CTAHJAPTHBIM JJIEKTPOJAHBIM MoTeHuanom? Kakue ycrnoBus
NpUHATHEI B KauecTBe craHAapTHbix? Kakum o0pa3oM  BBIYUCISIOT
PaBHOBECHBIIN MOTEHIIMAT B YCIOBUSIX, OTIIMYHBIX OT CTAHJAPTHBIX ?

Uro npencraBisieT coOO0M rajabBaHUYCCKUN JIEMEHT?

Haiire ompenenenne IJIC rampBanmdeckoro syeMeHTa. Kakum ob6pazom
BbIUMCISIIOT DJ[C B cTaHIAapTHBIX YCIOBUAX? B HECTaHIapTHBIX yCIOBUSAX ?
JlaiTe orpenesieHne NOHITHIO «AJIEKTPOSM3». Kakue mporueccsl IpoTeKaroT Ha
aHOJIC W KaTOJIE MPH AJIEKTPOJIA3E?

KakoBsl npaBuia snexktponusa ais anoaa? s karona?

B kakoit mocnemoBaTelbHOCTH OyJayT BOCCTaHABIMBATHLCA

KaTUOHBI METAJUIOB MPHU 3JEKTPOJIU3€ PACTBOPOB COJIEH 3THX
METAJJIOB B OJJTUHAKOBBIX KOHLIEHTpALUsIX?

KakoBo nmpakTuieckoe 3HaUeHUE 3IEKTpoJin3a?

ChopmynupyiiTe 3aKOHBI, OMUCHIBAIONINE KOJTUYECTBEHHBIE COOTHOIIEHUS
IIPU DJIEKTPOIU3E.

Uro HaszbpiBaeTCa Koppo3uerd meraimma? Kakuwe THNBI KOPPO3UH METAIIIOB
BaM U3BECTHBI?

B 4uem cMbICIT 3IEKTPOXUMUYECKON KOPPO3UH METAIIIIOB?

KakoBbI OCHOBHBIE METO/IbI 3aIIIUTHI METAJLIOB OT KOPPO3UU?

UTo npeacTaBistoT COO0M MEKTPOXUMUYECKUE METObI 3aIUThI?

Bomnpocs k koutokBuymy No 5

Knaccudukanus u pacnpocTpaHeHHOCTh XUMUYECKHUX JIIEMEHTOB.
Bonopoa. Bona. O6miast xapakTepucTika, CTpOSHHE U CBOMCTBA.
["anorensl. O01Iast XapaKTepUCTHUKA, CBONCTBA MPOCTHIX BEIIECTB M UX
COCIMHEHUM.



Kucnopoa. Xanekorensl. O0111ast XapakTepucTHKa, CBOMCTBA MPOCTHIX
BEIIECTB U UX COCAMHCHUM.

[Toarpynma azota u pochopa. Obmas xapakTepUCTUKa, CBOMCTBA MPOCTHIX
BEIIIECTB U UX COCAMHCHUI.

[Toarpynma yriepona u kpemaus. OO01as XapakKTeprucTUKa, CBOWCTBA
MPOCTHIX BEUIECTB U UX COCIMHEHHUI.

MeTamisl 1 BX OOIIME CBOMCTBA.

XUMUS TEPEXOAHBIX METAIIIIOB. KOMILJIEKCHBIE COCTMHEHUS.
Koopnunanuonnast reopust Bepnepa.

JIuranapl. TUIBI KOMILIEKCOB. JIEGHTaTHOCT®.

Xenatsl. [Ipupoaa XMMHUUECKUX CBS3EH B KOMIUIEKCHBIX COCIMHEHUSX.
Homenkiiatypa KOMIUIEKCHBIX COCIMHEHUH. MarHuTHbIE CBOMCTBA
COEeJIMHEHUMH.

KpuTtepun onenku

Kpurepuu Ouenka YpoBenb

1) mosiHOE pacKpbITHE BOIIPOCA; «OTIMYHO» HOBBIIICHHBIN

. (IpOJIBUHYTHIN )

2) yka3aHue TOYHBIX Ha3BaHUU U
. YPOBEHb

OIpPEJIEIICHHI;

3) mpaBuibHas (HOPMYITUPOBKA TOHITHH U

KaTeropui;

4) caMOCTOSITEILHOCTh OTBETA, YMEHUE
BBOJINTH U UCIIOJIE30BAaTh COOCTBEHHBIC
KJ1accuUKaIlUA U KBaTM(PUKaIuy,
aHaJIM3UPOBATh U JI€JIaTh COOCTBEHHBIE
BBIBO/JIBI 110 paCCMaTPUBAEMON TEME;

5) UCIOJIb30BaHUE AOMIOJHUTEIBHON
JUTEpaTypbl U UHBIX MAaTEPUAJIOB U JIp.

1) HenoCcTaTOYHO MOJIHOE, IO MHEHUIO «XOpOLLIO» 0a30BbIll YPOBEHB

npenogaBaTciiad, paCKpbITUC TCMBI,

2) HeCyIIeCTBEHHBIEC OIITMOKHU B
ONPEAECICHUH TOHATUN U KAaTETOPUH U T.
1., KApJIMHAJIBHO HE MEHSIOIINX CYTh
U3JI0XKEHUS,

3) ucnosap30BaHUE ycTapeBIIeH yueOHOM




JUTEPATYPHI U APYTUX UCTOYHUKOB.

1) oTBET oTpaxkaeT o0Iiee HarpaBlieHHE «YJOBJIETBOPUT | TOPOTOBBIH
U3JI0KEHHM S JIEKITMOHHOTO MaTepuaia 1 eJIbHOY YPOBEHb
MaTepHuaia COBPEMEHHBIX Y4eOHUKOB;

2) HaJIU4YKe I0CTAaTOYHOTO KOJIMYECTBA
HECYILIECTBEHHBIX WU OJHOM-IBYX
CYIIIECTBEHHBIX OITUOOK B OMPEICIICHUH
MOHSATUMN U KaTETOPUM U T. II.;

3) ucrnosib30BaHUE yCTapeBIIEH yUeOHOI
JUTEPATYphl U APYTUX UCTOUHUKOB;

4) HecmoCOOHOCTh OCBETHUTH
npo0IeMaTUKy YU4eOHOU TUCITUTIINHBI U

Ap.

Koumponvnsie padomut
KoMnereHuuu npoBepsieMble OLleHOUYHbIM cpeacTBom: YK-1, OIIK-2.

Kontposnbnas padora Ne 1
Bapuanrt 1

CKoJIbKO TpamMMOB KapOOHaTa KaibliMsl oOpa3yeTcss npu peakiuuu 42 T
OKCHJIa KAJIbLIUSI C MOPIMEN YTJIEKHCIOro raza, KoTopas Ipu TemrepaTrype
27°C u nanenuu 113,5 xlla 3anumaer 06bem 19768 mn? CKOJIBKO MOJIEKYT
COJIEPKUTCS B JAHHOM MOpIMU Tra3a?

HexoTopoe konmyecTBO MeTallia, SKBUBAJEHTHAsh Macca KOTOPOro paBHA
27,9 r/mMonb, BeITeCHAET U3 KUCIOTH 1400 My BOAOpOIa, U3BMEPEHHOTO TIPH
H.y. Onpenenure Maccy MeTasia.

Onpenenute MOJEKyJsIpHYIO GOpMyIly coeauHeHus:, coaepkaiiero 38,61%
kamusa, 13,86% azora, 47,53% xucnopona. MonekylsgpHasi mMacca 3TOro
coeauHeHus pasHa 101.

Bapuant 2

CkonbkO IpaMMOB KapOoHaTa Kayblidsg O0pa3yercsi NMpU B3aUMOJCHCTBUU
37 T THAPOKCHAA Kalblldig C TMOPIHMEH YTIEKUCIOTO rasza, KoTopas Mpu
temreparype 25°C u nanenun 111,457 klla 3anumaer o6bem 8887 mu?
CKOIBKO MOJIEKYJI COIEPKUTCS B JAHHOM MOPLMHU raza’?




HekoTopoe koJIMuecTBO MeTajlia, SKBUBAJICHTHAsI Macca KOTOPOro paBHa 28
r/MOJIb, BBITECHSIET W3 KucinoThl 0,7 JI BOAOPONA, M3MEPEHHOTO TPU H.Yy.
Onpenenute Maccy MeTaslia.

Onpenenute MOJICKYISIpHYIO (popmyny coeauHeHus, couaepxkariero 33,3%
Hatpus, 20,29% azora, 46,38% kucmopoaa. MosekyispHas mMacca 3TOTO
coeIMHEHUs paBHa 69.

Kontponbnas padora Ne 2
Bapuanrt 1

[Ipu craHgapTHBIX YCIOBUSIX TEIJIOTA MOJHOTO cropaHus yepHoro ¢ocdopa
paBHa 722,1 xJ[)/Monb, a TeImioTa MOJHOTO cropanusi o6enoro docdopa
760,1 x/>x/mMonb. UeMy paBHa TeIioTa MpeBpailieHus yepHoro gocdopa B
OeJblii MPU CTaHJIAPTHBIX YCIOBUSIX?
Y CcTaHOBHUTH, BO3MOXHO JIM B CTAHJAPTHBIX YCIOBUAX NIpu 25°C mpoTeKaHue
peaKInu:

Pb(x) + NiO(x) = PbO(x) + Ni(k)

Haiitu TemoBoit apdext peakiymu, ecinu B pesyibraTte oopazoBanock 111,5
r PbO.

Bo ckombko pa3 HYXHO YBEIMYWUTh JaBJIEHUE, YTOOBI CKOPOCTh
AJIEMEHTApHOM OJHOCTaauiiHOW peakiuu 2A + B, = 2AB B 3akpbeiTom
cocyne Bo3pocaa B 1000 pa3? Onpenenurte MOPSAIOK PEaKIUHU 1O BEIIECCTBY
A, 1o BemecTBy B 1 cyMMapHBIi(001IHiT) MOPSIIOK PEAKIIUH.

OOpatumast  3K30TE€pMHYECKass pPEaKUus  OMNHUCHIBAETCS  YpPaBHEHHUEM
A(r.) + B(r.) =2C(1.)

Cmemanmn o 1 monp Bcex BemecTB. [locie ycTaHOBIEHMS paBHOBECHS
cmecu obHapyxkeHo 1,5 moinp BemectBa C. HailTu KOHCTaHTYy paBHOBECHS

(00OBeM peakIMOHHON CUCTEMbI CUUTATh MOCTOSIHHBIM U PaBHBIM 111).
Kak cMecTuTCst paBHOBECHE MPU:

a) YBeIMYEHUM TaBJICHUS

0) YMEHbIIICHUN TeMITepaTypbl

B) YBe/IMUeHUH KOHIIEHTpaluu BemiectBa C

1) YMEHBIIICHUHN KOHIICHTPAIIMK BelecTBa A



Bapuanr 2

1. [Ipu cTaHmapTHBIX YCIOBUAX TEIUIOTa MOJHOTO XJOPUpOBaHUA Tpaduta
paBHa 103,3 k/[>x/MoJib, a TEIJIOTa MOJHOIO XJOPHUPOBAHMS ajMasa paBHA
105,6 x/x/monb. UeMy paBHa TemioTa npeBpanieHus rpadura B aaMas npu
CTaHJAPTHBIX YCIOBUAX?
2. Y cTaHOBUTH, BO3MOXHO JIM B CTAHAAPTHBIX yCIOBUAX IpHu 25°C npoTekaHue
pEeaKIHHu:
N2(T) +1/202(r) = N2O(1)

Haiitu TermmoBoit aext peakiuu, eciau B pe3yiabTaTe o0pasoBaiock 220 T
N2O.

3. Bo ckonbkO pa3 HYXHO YBEIWYUTh [IaBJI€HUE, YTOOBI CKOpPOCTH
3JIEMEHTApHOW OJHOCTaauMiHON peakuuu 2A + 2B = 2AB B 3akpbITOM
cocye Bo3pocia B 256 pa3? Onpenenure MOPSA0K PEaKIMH 0 BEIISCTBY A,
10 BellecTBY B u cyMMapHbIH(0011IHi1) MOPSAI0K pEeaKIuu.

4, OOGpaTuMast SHIOTEpMUYECKasl PEaKIIUsl OMUCHIBACTCS] YPABHEHUEM

A(r.) + 2B(r.) = C(1.)

Cmemanu o 2 mosp Bcex BemiecTB. llocne ycTaHOBIEHHsS paBHOBECHS
CMECH oOHapyxeHo 2,5 moub BeuectBa C. HailTu KOHCTaHTY paBHOBECHSI.

(0ObeM peakIMOHHON CUCTEMbI CUNTATh IIOCTOSIHHBIM U paBHBIM 11)
Kak cmectuTcst paBHOBEcHE TpH:

a) YBeIMYCHUH TaBIICHUS

0) YMEHbILIEHUH TeMITepaTypbl

B) YMEHbIIIEHUH KOHILIEHTpauuu BeuiectBa C

1) YBEIWYEHUU KOHIIEHTpaluu BellecTBa B

KontponbHas padora Ne 3
Bapuanrt 1

1. CKobKO MUJUTHJIMTPOB KOHIIEHTpUpoBaHHOTO pacTBopa HC1 (mromuocmo
= 1,19 r/mn), conepxamero 38% (macc.) HCI1, HyXHO B3sTh s
npurotoBienus ln 2H pactBopa?

2. ITpu 315 K naBiieHue HachIIEHHOrO Mapa HajJ Boaou paBHo §,2 klla.
Ha ckoJibkO MOHU3UTCS J1aBJI€HUE Mapa MNpU yKa3aHHOU TeMmepaType,
ecnia B 540 r Boabl pactBoputh 36 1 Timoko3bl CgHi206? Ilpu kaxoi



TeMmrepaType HaudyHEeT 3aMmep3aTh TMOJYUYEeHHBIM pacTBop? (TJIIOKO3a
HeJIeTy4a)

3. Paccuutats koHueHTpanuto uoHoB CH3COO~ B pacTBOpE,
1 1 xoroporo comepxkut 1 mome CH3COOH u 0,1 moms HCI, cumras
JTACCOLMALINIO MOCJIEAHEN ITOJTHOM.

4, Bo ckonpko pa3 pactBopumocts AgBr B 0,001M pactBope NaBr mensiire,
4eM B Boje?
5. Beiunicaute Maccy cepeOpa, BBIIEIMBIIETOCS HAa KaTojae IIpu

NpONMyCKaHUM TOKa CHJIOM 6 A uepe3 pacTBOp HHUTpara cepebpa B
teueHue 30 MUH. 3aNUIIUTE KaTOJHBIE M aHOJHBIC MPOIECCHl U 0o0IIee
ypaBHEHHE 2JIEKTPOJIN3A.

Bapuant 2
1. Ckonpko  MHWUIMIMTPOB  96%-HOro (mo macce) pactBopa HpSOq
(nromunocms = 1,84 T/MII) HYXHO B3STh [JIS NPUTOTOBJIEHUS 11
0,25H pactBopa?
2. [Tpu 293 K pgaBiaeHue HaCBHIIEHHOrO mapa Haj Boaod paBHO 2,34 klla.

Cxounbko rpamMmoB riutepuna CsHs(OH)s Hago pactBoputs B 180 T BOBI,
yTOOBI TOHU3UTH AaBieHue napa Ha 133,3 [1a? Ilpu kakoil Temmeparype
HauYyHET 3aMep3aTh MOJYUYCHHBIN pacTBOp? (MIULEPUH HEIETYY)

3. Paccuntare KOHIEHTpamui HWOHOB Bojopoga B 0,5 M pactBope
mypaBbuHoOM kucinotel HCOOH, ecnu k 1 11 3Toro pactBopa no6asuts 0,1
Mojb coamu HCOONa? CuuraTh, 9TO COJb MOJHOCTBHIO JUCCOIMUPOBAHA.
O6beM pacTBOpa mocJie J00aBICHUS COJTM CYUTATh HEU3MEHHBIM.

4. Bo ckonbko pa3 pactBopumocts ZNS B 0,005 M pactBope Na,S mensbie,
4eM B Boje?
5. CkonbKO BpeMeHU TOTpedyeTcss [JIsg MOJIHOTO pa3JIoKeHUus 2

MOJIE BOJBI TOKOM cuJaol 2 A? 3anumure KaTOAHBIE W aHOIHEBIC
IPOIECCHl U 00Ilee YpaBHEHHUE dJICKTPOIN3a.

Onenka

[To pe3ynpTaTam MpOBEPKU pPACCUUTHIBAETCS KOA(D(PUIMEHT YCHENIHOCTH KaK OTHOILLIEHHE YHcia
NPaBUJIBHO CJIEJIAaHHBIX 33JaHUH K 00IIeMy YHCITy 3aJJaHUi (BbIpaskaeTcs B MPOLIEHTaX).

Ilkana nepeBoaa 3HaYeHHIT KOI(PPUIMEHTA YCTIEIIHOCTH B TPATUIIMOHHYIO OLIEHKY
91 - 100 % «oTaHIHO»

74 — 90 % «xopo1io»

61 — 73 % «yAOBIETBOPUTEIHLHO»

0 — 60 % «HEey1OBIETBOPUTEIHHO



Omuembut no n1adopamopHvim padomam
Komnerennuu npoBepsiembie onieHoYHbIM cpeacTBom: YK-1, OIIK-2
Ilepeyennb 1a00paTOPHBIX padoT

JlaGoparopHas padota Nel "OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COCIMHEHUN" .
JlabopaTtopHas pabota Ne2 "OnpeneneHnue 3KBUBajIeHTa MeTalIa".
JlabopaTtopHas pabota Ne3 "XumMuueckas KHUHETHKA. XUMUUYECKOE paBHOBecHE" .

JlaGoparopnas  pabora  Ne4  "[IpuroTtoBieHue  pacTBOPOB  pa3IMUHOU
KOHIIEHTparuu".

JlabopaTopHas pabora Ne5 "PaBHoBecnme B pacTBOpax »3iaekTpoiauToB. PH.
Bydepnsie pactBopsl.”

JlaGoparopHas padota Ne 6 "OKUCAUTEIHHO-BOCCTAHOBUTEIIbHBIC pEeaKIuu'.
JlaGopatopHnas pabGora Ne7 "XuMHYECKHE€ METOJbl aHajdu3a  BEHIECTB.
KauecTBeHHbIE pEaKIMU HA KATUOHBI U AaHUOHBI"

JlabopaTtophas pabota Ne8 "KomruiekcHbie coeuHenus".

Yka3aHusi K COCTaBJIEHHUI0 OTYETOB O BHINIOJIHEHUH paﬁoTI:»I

Bce HaOmrofeHWss U BBIBOABI MO 3KCHEPUMEHTANIBHOW paboTe Ccleayer
3aHOCHUTH B pabOuMii )KypHaJ, OTpaXkaroIuil BClo paboTty ctyaeHTa. Ha 00yoxke
WIA Ha TEPBOM CTpaHUIIE KypHaja JOJDKHBI ObITh HANHMCAHBl (paMIIINs
CTYZ€HTa, €r0 WHUIMAJIbI, HOMEpP TPYMIbl U Ha3BaHWE MPAKTUKyMa. 3aliCH B
KypHaJ€ TPOM3BOAAT TOJBKO  UYEpPHWIAMH, JIAKOHUYHO, aKKypaTHO,
HETMOCPEICTBEHHO MOCIIE MTPOBEICHUS OTBITA. 3aKCh JOJIKHA COACPKATh:

1. JlaTy BbITIOJIHEHUS paOOTHI.

Ha3BaHue TeMbl 1 Ha3BaHUE ONBITA

[TociienoBaTeNbHOCTD MTPOBEACHUS ONEPALMA OIIBITA.
Onucanue yclIOBHI TPOBEACHUS OIIBITA.

PucyHOK mim cxemy MCIoJIb3yeMOTo puoopa.

YpaBHEHUS BCEX MPOUCXOISIINX B ONBITAX PEAKIIHMN.
N3MeHeHne OKpacku BELIECTB, BBIICIIEHNE U XapaKTep OCaIKa.

©NOUA®WN

PacdeTsl, mpoBOAMIMBIC TIPH BHITIOJIHCHUH PaOOTHI.
. OTBETHI HA IOCTABJICHHBIC B PYKOBOJICTBE BOIIPOCHI.
10. BeIBOJEL.

Pexomenmyercs mist pabodero >kypHaia B3ATh OOIIYIO TETPaab B KIETKY.
Otuer mo mnabopatopHOW padoTe odopmIIIETCS Ha JABYX pPa3BEPHYTHIX
JUCTaxX TETPAAH IO CIeAyIomel Gpopme:



JlaGopatopHas paboTa Ne

Tewma:
Ne | HasBanue | YcnoBusa | HaOGmrone YpaBHeHUs BriBog
OIIBITA onbITa HUA peaKInii Bl

OTueTsl JOJIDKHBI OBITH AKKYypaTHbIMH, KpaTKHMH, 0T06pa}KaTB
HauoOoee CYIICCTBCHHBIC MOMCHTLI 1 BBIBOJGI OIIBITA.

Kpurepun onenku

Kpurepunu Ouenka YpoBeHb
Brnanenne  HaBblKamMu — I[JTAHUPOBAHMS, 3a4TEHO MOBBIIIECHHBIN
MIPOTHO3UPOBAHUS U MIPOBEIAECHUSA (IpOJBUHYTHIN )
XUMHUYECKOTO IKCIIEPUMEHTa, 0e30MacHOM YPOBEHB

paboThl B XHMMHYECKOW sabopaTtopuu;
BJIQJICHWE TpUEeMaMu  pa3paboOTKu W
peanuzanum METO/10B CHHTE3a
KOOPAMHAIIMOHHBIX COCTMHEHHUIA,
BJIQJICHNE  TEXHUKOH  OKCIIEPUMEHTA,
npueMaMu  U3MEpeHus  (UBNYECKUX
BEJIMYMH C  33J[aHHOM  TOYHOCTHIO;
BJIAQJICHNE  HaBbIKaMH  paboOThl  Ha
npulopax, aHajliu3a UM HHTEpIpeTalu

MOJIYYCHHBIX AKCIEPUMEHTATBHBIX
pE3yIbTATOB.
Bnanenue HaBbIKAMU MPOBEICHUS 3a4TEHO 0a30BBI YPOBEHB

XUMHUYECKOTO IKCIEPUMEHTa, 0€30MacHOM
paboThl B XMMHUYECKOW J1abopaTtopuu;
BJIaJICHUE METOAaMHU CHHTE3a
KOOPIMHAIIMOHHBIX COCTMHEHHIA,
BIIQJICHNE  TEXHUKOW  DKCIIEpPUMEHTAa,
npueMaMu  U3MEpeHus  (PU3NYECKUX
BEJIMYMH C  3aJaHHOW  TOYHOCTBIO;
BJaJICHUE  HaBbIKAMU  pabOTBl  Ha
npulopax, aHaiu3a M HHTEpHpeTaIuu

MOJTyYEeHHBIX AKCIIEPUMEHTAIbHBIX

PE3YJIbTATOB.

OTtcyTrcTBUE BJIa/ICHUS HaBbIKAMHU | HE 3aUYTE€HO | YPOBEHb
XUMHYECKOTO IKCIIEPUMEHTa, 0e30macHon He chopMupoBaH
paboThl B XUMHYECKOH JabopaTopuu;

HEBJIAJICHHUE METOAaMU CHHTE3a

KOOPJIMHAIIMOHHBIX COCJIMHECHMUI,
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13.
14.
15.
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19.

OTCYTCTBHE BJIQJICHUS TEXHUKOU
OKCIIEPUMEHTa, MpPUEMaMH  H3MEpPCHUS
(GU3MYECKUX  BEIUYMH C  3aJaHHOMN
TOYHOCTHIO; OTCYTCTBHE BJIQJICHUS
HaBBIKaMH PabOTHI Ha MIPUOOpax, aHaTN3a
U UHTEPIIPETAIIAN TIOJTyYEHHBIX
OKCICPUMCHTAIBHBIX PE3YJIbTATOB.

3ayeTHO-IK3aMeHALMOHHbIE MAaTEePUAJIbI
JJIS IPOMEKYTOYHOM aTTecTanuM (IK3aMeH/3a4eT)

Bomnpocs! 1J11 IOATOTOBKH K 3a4€Ty
KoMnerennuu nposepsiemble o1leHOYHbIM cpencTtBom: YK-1, OIIK-2

[Ipenmer xumuun. Pa3zBuTthe XUMHM B MEXIAUCUUIUIMHAPHBIX HAyYHBIX
o0JacTsx.

OCHOBHBIE MMOHATHS U 3aKOHBI XUMUH.

DKBUBAJICHT. 3aKOHBI SKBUBAJICHTOB.

OKcupl, OCHOBAHHS: OCHOBHBIE CHOCOOBI TIOJYYEHUS U XUMUYECKHUE
CBONCTBA.

Kucnotsl, conm: 0CHOBHBIE CIIOCOOBI MTOJIYYEHUSI U XUMUUECKHE CBOMCTBA.
Crpoenue atoma. Moaenu atoma. [Ipotonsl. HEUTpOHBI. DNEKTPOHBI
KBaHTOBBIE UnCIa

Bonnoas ¢pyukuus. Buasl opOurtaneit

[Tpuaumn [1aymm. [IpaBuno Xynna. [IpaBuna Kneukosckoro.

DHeprusi HOHU3AIUHU, CPOACTBO K AIEKTPOHY, IIEKTPOOTPUIATEIBHOCTb.
KoBaneHntHas cBsi3b, CBOMCTBA KOBAJICHTHOM CBA3U. JIMITOJBbHBIA MOMEHT. G
U T CBSI3b.

['ubpuauzanus opouraneii.

JloHOpHO-akuenTopHas cBs3b. FloHHas CBs3b.

Meramnunyeckas cBsi3b. MeXMONEKYIIIPHBIE B3AaUMOICUCTBUS
TepmoanHaMuueckue CUCTeMbl. BHYTpeHHsisi SHEprusi CUcTeMbl, padoTta,
TEIUIOTA.

IlepBbIii 3aKOH TEPMOAMHAMUKHU. TEIUIOTHI MPOLECCOB INPU ITOCTOSHHOM
00bEME U IPU TOCTOSTHHOM JIaBJICHUU. DHTAJIBITHS.

DK30- U 3HAOTEPMHUYECKHUE peakuu. TepMOXUMUYECKUE YPABHEHUS. 3aKOH
I'ecca.

CnenctBusi w3 3akoHa ['ecca. CTaHIapTHBIE COCTOSIHMSI W CTaHJIapTHHIE
TEIJIOThI 00Opa30BaHUS BEILIECTR.

Bropoit 3akoH TepmoamHamuku. OHTponusa. (CaMONpOW3BOJIBHBIE U
HECAMOIIPOU3BOJIBHBIC MPOLIECCHI.
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@dakTopbl, CHOCOOCTBYIOLIME  POCTY  DHTpONMU. TpeTuit  3aKoH
TEPMOJUHAMUKH.

N3o6apHo-n3oTepmudecknii moteHnuan (dHeprus [ 'ub6ca). Hampasnenue
MPOTEKAHUS XUMUYECKUX PEAKIUH.

[londaTne cpenHE W UCTHUHHOW CKOPOCTH XUMHUYECKOW peakuuu. 3aKOH
JNEUCTBYIOIIUX MAcC U TPAHUIbI €T0 TPUMEHEHUSI.

[Topsimox peakuuu. MOJIEKYJISIPHOCTh PEAKIMU. 3aBUCHUMOCTb CKOPOCTH
XUMHUYECKOM peakiiuu oT Temreparypsl. [Ipasuio Bant-I'odda.

OHeprus akTuBalMu. YpaBHeHue Appennyca. [Tonstue karanusa.
OO6patuMble u HeoOpaTUMble XHMHUYECKHE pPEakluu. XHUMHYECKOE
paBHOBECHE.

KoHcranTta paBHOBecus U (hakTOphl HA Hee BIusAoNIKe. Brixon peakuuu.
CnBur xummnueckoro paBHoBecus. [Ipunnun Jle-Ilarenbe.

I'omorennsle u rereporeHHble cucrembl. ®a3pl. Buael pacTBOpOB.
PactBopumMoCTS.

CrocoObl BBIpAKEHUS KOHIIEHTPALUK PAaCTBOPOB.

Nneanpsuble m  peanbHble pacTBOpbl. ConpBaramus. PacTBopeHne Kak
(PU3HKO-XMMUYECKHI MpOIIeCC.

TeroBbie  3ddexTsl  mporecca pactBopeHusi.  Kpucramioruaparsl.
IIpoMexxyTO4HOE MOJI0KEHUE PACTBOPOB MEXKIY BELIECTBAMU U CMECAMM.
3aBUCHUMOCTh PACTBOPUMOCTH OT TEMIIEpATypbl U AaBiCHHS. 3aKOH | eHpHu.
Hubdysus.

Ocmoc. 3akon Baut-T'odda.

3akoH Payns u cnencrBus u3 Hero. KommmMratuBHbeIE CBOMCTBA PaCTBOPOB U
TPaHUIbI UX IPUMEHEHUS.

Teopust 3IEKTPOJIUTHUUECKON AUCCOLMALMA W €€ OCHOBHBIC ITOJIOKECHMUS.
Crenenp nuccoruanui. CUITBHBIE U CITA0BIC SJIEKTPOJIUTHI.

KoncranTta aucconmanmu. 3akoH pazoasieHus OcTBaibpia.

Hucconmanuss Boapl. MoHHOe mpousBeneHue BoAbl. BomopoaHbii
ITOKA3aTellb.

IIporonmutnueckas teopus. [IpoTonnTrnueckrne paBHOBECUS B paCTBOPAX.
Pacuer pH kucnor, ocHOBaHUH U COJIEN.

I'eTeporennbie paBHOBECUS "ocamok-pactBop". [IpousBenenue
pacTBOpUMOCTU. PaCTBOPUMOCTB TPy AHOPACTBOPUMBIX AJIEKTPOJIUTOB.
VYcnoBust ocaxkJIeHHs TPYTHOPACTBOPUMBIX BEIIECTB U UX PACTBOPEHUS.
OxucnurenbHO-BoccTaHOBUTENbHBIE — peakiun(OBP).  Pemokc-cucTeMsl.
Ocnogublie Tunsl OBP.

CraHnapTHBIN 37€KTPOIHBIN NOTEHUIHAN U (PAKTOPHI HA HETO BIUSIOIINE.
YpaBuenue Heprcra. BonopoIHbIN 3IEKTPOI.
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INanpBannyeckuit anemeHT(Cu-Zn). 3/1C raapBaHUYECKOr0 JIEMEHTA.
[IpaBuna 3amucu raabBaHMYECKUX 3JIEMEHTOB. OTIMYUSA TaJlbBAaHHYECKOTO
AJIEMEHTA OT AJIEKTPOJIM3HON YCUKHU.

Pabota, osHeprus [ub0ca, KOHCTaHTa pPAaBHOBECHUS PEIOKC-PEAKIIHIA.
OmnpeneneHre HampaBiICHUs CaMOMPOHW3BOJIBHOTO TMPOTEKAHUS PEIOKC-
TIPOIIECCOB.

OnekTponu3. 3akoHsl Dapajes.

Koppo3ust meTaiioB. XUMUYECKHE U AJIEKTPOXUMUYCCKUE METOIBI 3aI[UThI
0T Koppo3uu. ["anbBaHnuecKas mnapa.

Knaccudukanus u pacnpocTpaHEeHHOCTh XUMUYECKHUX JIEMEHTOB.
Bonopon. Bona. O0iast xapakTepucTHKa, CTPOEHUE U CBOMCTBA.
I"anorensr. O6mIas XapakTepUCTUKa, CBOMCTBA MPOCTHIX BEIIECTB U UX
COCJIMHCHMH.

Kucnopon. Xanekorensl. O0111asi XapakTepUCTHKA, CBOMCTBA MPOCTHIX
BCIIICCTB U UX COCMHCHUU.

[Toarpymma azota u dochopa. O611as XapaKTepruCcTUKa, CBOMCTBA ITPOCTHIX
BCIIIECTB U UX COCIMHCHUU.

[Toarpymma yriepoaa u kpemaus. O01as XxapakTepruCcTUKa, CBOMCTBA
MIPOCTBIX BEIIECTB U UX COCIUHECHUN.

MeTamisl 1 MX 00IIHE CBOMCTBA.

XUMUS IEPEXOAHBIX METAIIIOB. KOMILUTEKCHBIE COETMHEHHS.
Koopnunannonnast reopust Bepuepa.

JIuranapl. TUnbl KOMILJIEKCOB. JIGHTaTHOCTb.

Xenatsl. [Ipupona XuMHUUYECKHUX CBSA3EH B KOMIUIEKCHBIX COCTMHEHUSX.
HomeHnknatypa KOMIUIEKCHBIX COEIMHEHN. MarHuTHbIE CBOKMCTBA
COCJIMHCHMH.

3aaaun HA 3a4eT

KomnereHuuu npoBepsieMblie 0OLlleHOYHbIM cpeacTBom: YK-1, OIIK-2

Ckonbko TpaMMOB KkapOoHata Oapusi oOpasyercs NpU B3aUMOJEHCTBUU

50 r ruapokcuaa 6apus ¢ mopiyen yriaeKucaoro ra3a, KoTopas Mmpu TeMIeparype
26°C u paBnaenun 112 klla 3anmmaer o6bem 9500 mui? CKOJBKO MOJIEKYT
COAEPKUTCS B JAHHOW MOPIMK rasza’?

2.

Ckoiibko rpaMMoB kapOoHaTa Oapusi oOpa3yercs npu peakuuu 60 r okcuaa

Oapus ¢ mopuMen yriekucaoro rasa, koropas npu temneparype 30°C u naBineHuu
115,5 kIla 3anumaer o0beM 20428 mn? CKOIBKO MOJEKYJ COAEPKUTCS B TAHHON
MopuMu raza’?

3.

IIpu B3aumopeiictBuu 6,75 r Meramna ¢ cepoil oOpaszoBaioch 18,75 r

cyibuna. PaccuuTaiiTe MOJSPHYIO MacCcy 3KBHBAJIEHTOB MeETaslia.

4.

CKoNbKO MOJIE 3KBUBAJIEHTOB IIMHKA BCTYMHJIO B PEAKIUIO C KHUCIOTOM,

€CJIM TIPU 3TOM BBLIECIUIIOCH 2,8 J1 BOAOPOAA IPH H.Y.



S. Onpenenure mpocTeuiryio (GopMylly XUMUYECKOTO COEAMHEHHS, €Cld
maccoBble aonu (%) cocTaBistomux ero sjaemMeHToB paBHel: H - 5,88%, O -
94,12%.
6. Ompenenure MOJCKYJISAPHYIO (GOPMYITy XUMHUYECKOTO COCIMHEHHS, €CIIU
MaccoBble f0iu (%) COCTaBIAIOIMMX €ro AJIeMeHToB paBHB: H - 3,66%, P -
37,80%, O - 58,54%. MonekynspHas Macca 3TOr0 COCTMHCHUS paBHa 82.
7. PaccuuraiiTe Temioty mepexoma rpadura B ajliMa3, €CIM HM3BECTHO, YTO
tersiora obopazoBanus CO; u3 rpadura paBHa -393,5 x/[x/Monb , a U3 anmasa
paBHa - 395,4 xJI>x/M0JIb.
8. [Ipu cTaHAapTHBIX YCIOBUAX TEIUIOTA MOJHOTO XJOPUPOBAHUSI UYEPHOTO
dbochopa paBna 512,1 x/[x/Mosb, a TemIOTa IMOJHOTO XJOPUPOBAHHUS OEJIOro
dbocdopa 550,1 x/[x/Mons. UeMy paBHa TerioTa npeppaiieHus yuepHoro docdopa
B O€JIbIN TP CTAHJIAPTHBIX YCIOBUAX?
Q. Y cTaHoBHUTh, BO3MOXKHO JIM B CTAHIAPTHBIX YCIOBUSAX Ipu 25°C npoTtekaHue
peaKInu:

Pb(x) + CuO(x) = PbO(x) + Cu(k)

Haiitu TeroBoit apdekt peakuuu, ecim B pe3yibrare oopazoBasiock 669 r PbO.

10. Y CTaHOBUTH, BOBMOYKHO JIM B CTAHJAPTHBIX YCIOBUAX IpH 25°C mpoTeKkaHue
pCaKIINH:
Feo03(k) + 3CO(k) = 2Fe(k) + 3CO(T)

Haiitu TernoBoii adekT peakiuu, eciiv B pe3yJibrate oopazoBasioch 264 r COa.

11. Bo ckonpko pa3 HYXHO YBEJIMYUTH JaBJIEHUE, YTOOBI CKOPOCTH
AJIEMEHTApHON oAHOcTaauiiHOM peakuuu 2A + B = AjB B 3akpeiToM cocyne
Bo3pocia B 81 pa3? Onpenenure MOPSAI0K PEAKIIUU IO BEIIECTBY A, IO BEIIECTBY
B u cymmapHbIii(00111u1ii) mopsI0K peakiiuu.

12. Bo ckompko pa3 HYXHO YBEJNIMYUTH JaBIE€HWE, YTOOBI CKOPOCTh
AJIEMEHTAPHON OJHOCTAIUNHON peakuuu A, + B, = 2AB B 3akpbITOM cocyjie
Bo3pocia B 100 pa3z? OnpenenuTe MOPSAIOK PEaKIIUU IO BEIIECTBY A, MO BEIIECTBY
B 1 cymMapHbIii(001111ii) TOPAIOK PEAKLIUH.

13. OGpaTuMast s5HIOTEpMUYECKask PEaKIUs ONTMCHIBACTCS YpaBHEHUEM
2A(r.) + 2B(r.) = C(r.)C™memanu no 1,5 Mok Bcex BemiecTB. [locie ycranoBieHuUs
paBHOBecusi cMmecu oOOHapyxkeHo 2 ™oib BemectBa C. HalTu KOHCTaHTY

paBHOBecHsI.(00BEM peaKIIMOHHOW CUCTEMBI CYMTATh TOCTOSTHHBIM U paBHBIM 111)
Kak cmectuTcst paBHOBecHE TpU:

a) YBeIU4eHUHU JAaBJICHUS

0) YMeHbllIeHUN TeMITepaTyphbl

B) YMEHbBIIIEHNU KOHIIEHTpaIuu BemiecTBa C

1) YBeIWueHU KOHIIEHTpallUu BeriecTBa B



14, OOpatumasi  9K30TEpMHYECKasi pPEakius OMNHUCHIBAETCS  YpPaBHEHHUEM
A(r.) + B(r.) = 3C(r.) Cmemanu no 1 monp Bcex BemiecTB. [locne ycTaHoBIEHUS
paBHOBecHsI cMecu oOHapyeHo 1,6 monp BemectBa C. HailTu KOHCTaHTY
paBHOBecus (00bEM PEAKIIMOHHON CUCTEMbl CYUTATh MOCTOSIHHBIM U PaBHBIM 11).
Kak cmecTuTcsi paBHOBECHE TIPU:

a) YBeJIUueHuu AaBiICHUS

0) YMeHbllleHun TeMrnepaTyphl
B) YBeJIWYEHUH KOHLIEHTpauu BemecTBa C
1) YMEHbIICHUH KOHIIEHTPALlUK BEIIecTBa A

15. CKOJIbKO MUILTHIIUTPOB KOHIIeHTprupoBanHoro pacreopa HCl (miomnocme =
1,21 rv/mi), conepxkamero 30% (macc.) HC1, Hy>XHO B34Thb JJi1 NPUTOTOBJICHUS
700 mn 0,5H pactBopa?

16. Crkonpko  mmummiutpoB  80%-Horo (mo macce) pactBopa HpSOq
(ntomnocms = 1,7 T/MJ) HYXHO B3ITh s mnpurotosienus 800 wmi
1H pactBopa?

17. [Tpn 300 K naBieHne HACBIIIEHHOTO mapa HajJ Boaou paBHo 7,6 klla.

Ha ckoJibko MOHU3UTCS AaBJeHUE TMapa MNpU YKa3aHHOW TeMmIleparype, ecliu
B 320 r Boabl pactBopuTh 18 r rmoko3sl CgHi206? IIpu kakol Temmeparype
HaYHET 3aMep3aTh MOJTyYeHHBIN pacTtBop? (rimroxo3a HeJIeTy4a)
Kpuockonmnueckas konctanta Boasl K =1,86.

18. ITpu 280 K maBneHue HACBIIEHHOTO mapa Haj Bogou paBHo 1,67 klla.
Ckonpko rpammoB riuniepuda CsHs(OH)s nHago pactBoputh B 108 T BOJIBI, 4TOOBI
noHu3uTh naBinenue mapa Ha 100 Ila? Ilpu kakoit TemmepaType HayHET
3aMmep3aTh TMOJY4YeHHbIH pacTBop? (riuuepuH HeneTyd) Kpuockommueckas
koHctaHTa Bojabl K =1,86.

19. Paccuutaty koHueHTpanuto uoHoB CH3COO~ B pacTBOpe,
0,5 n xotoporo coxaepxutr 0,05 moar CH3COOH u 0,5 mons HCI, cuutas
JUCCOLMAIMIO TIocieqHer MoiaHoW. KoHCcTaHTa qucconuanuy yKCYCHOM KHCIIOTBI
paBHa 1,8*10°

20. Paccuntath KOHILEHTpanuio HOHOB Bojopoaa B 0,1 M pactBope
mypaBbrHO# kuciaotrsl HCOOH, ecnu k 1 1 3Toro pactBopa n06aButh 1 MOIb
coom HCOONa? Cuyurtath, 4TO COJIb TMOJHOCTHIO aucconuupoBaHa. OO0beM
pacTBopa Tmocie go0aBlieHUs COJM CYUTATh Heu3MeHHbIM. KoHcTaHTa
JUCCOLMALIMY MypPaBbUHOM KHUCJIOTHI paBHa 1,4*10™

21. Bo ckonbko pa3z pactBopumocts Agl B 0,01M pactBope Nal Menbiie, yem
B Boge? ITP(Agl) = 1,1*101°

22. Bo ckonbko pa3 pactBopumocts MNS B 0,005 M pactBope Na,S mensbie,
gyeMm B Boge? IIP(MnS) = 2,510

23. Beuancaute Maccy cepeOpa, BBIIETUBIIErOCS Ha KaTole MpH
NPONYyCKaHUM TOKa CUJIOW 5 A 4yepe3 pacTBOp HUTpaTa cepedpa B TEUEHHE



1 yaca. 3anumuTe KaTOJIHBIE M aHOJHBIC MpPOLIECCHI M 00Illee ypaBHEHHE
AJEKTPOJIHU3A.

24, Beraucaute Maccy Meau, BBIACIUBIICHCS HAa KaTOJAE NMPU MPOMYCKAHUU
TOoKa cuJior 3 A 4depe3 pacTBop cyibdara meau B TeueHue 40 MuH. 3alUIINTE
KaTOJIHBIC U aHOJHBIC TIPOIIECCH M 00I[ee ypaBHEHUE JICKTPOIU3A.

25. BeiaucnuTes Maccy BOJABI, Pa3JIOKUBIIYIOCA TPU TPONYCKaAHUH
Toka cunoir 0,5A uyepe3 pacTBOp cyiabdara HaTpus B TedeHue 1,5
JacoB. 3aluIIUTE KaTOJAHBIE W aHOJHBIE MPOIECChl M O00Ilee ypaBHEHHUE
AJICKTPOJIU3A.

4.2 Mertoauueckue MaTepuajibl, oONpeaeSsiloNIHe  NMPOLEAYPbI
OLCHMBAHUS 3HAHWI, YMEHHWiI, HABBIKOB W (MJH) ONbITA JIeATEJIbLHOCTH,
XapaKTePU3yIUUX 3Tanbl GOPMUPOBAHUA KOMIIETEHLMIMA.

MeToauueckue PEKOMEHIANUMA K CIaY€ 3a1U€cTa

CryneHTbl 00513aHbI CIATh 3a4ET B COOTBETCTBUU C PACHIUCAHUEM U YUE€OHBIM
IIaHOM. 3adeT sBisieTcss (OpPMOW KOHTPOJIAI YCBOEHUS CTYACHTOM Yy4eOHOMH
MIPOTPAMMBI 110 AUCIUIUIMHE, BBHITIOJIHCHUS JTJa00PAaTOPHBIX, KOHTPOJBHBIX pa0oT.

Pesynbrar cmaum 3auera 1o MmpociylIaHHOMY KypCY JOJKHBI OIEHUBATHCS
KaK HUTOT JIEITEIbHOCTH CTYJEHTa B CEMECTpe, a UMEHHO - MO IMOCEIIaeMOCTU
JIEKIHMA, pe3yibTaTaM paboThl Ha MPAKTUYECKUX U JIA0OPATOPHBIX 3aHATHSX,
BBITIOJIHEHUS CAMOCTOSITEIbHOM paboThl. [Ipu 3TOM nomyckaercs Ha ouHOU popme
oOyuenus mnpomnyck He Oomee 20% 3aHATHI, ¢ 0053aTEIBHOM OTPaOOTKOM
MIPOIYIIIEHHBIX CEMUHAPOB U TAOOPATOPHBIX PaboOT.

CTyaeHTBl y KOTOPBIX KOJIMYECTBO MPOITYCKOB MPEBBINIACT YCTAHOBICHHYIO
HOPMY, HE BBITIOJTHUBIINE BCE BUIBI PA0OT M HEYIOBJICTBOPUTEIILHO paboTaBIINE B
TEUEHHUE CEMEeCTpa, MPOXOIAT CcoOeceoOBaHWE C TMpernojiaBaTeiieM, KOTOPHIN
OTIpanIMBaeT CTYACHTA HAa MPEIMET OCBOCHUS TUCIUIIIMHBL [Ipy 3TOM CTYIEHTHI
JOJKHBI CJIaTh OTYETHI IO BCEM JIaDOPAaTOPHBIM padoTaM.

Kpurepuu ouenku

OTtBeT OLICHUBACTCA «3aYTEHO», CCJIU CTYACHT!

MOJIHO PACKPBLI COJEp)KaHHe MaTepuaia B 00JIacTH, MPETyCMOTPEHHOU
MPOrPaMMOM; M3JI0KWJI MaTephanl TPaMOTHBIM SI3BIKOM B ONPEAECICHHOU
JIOTUYECKON MOCIEA0BATEIIBHOCTH, TOYHO HCIIOJIb30BaJl TEPMHUHOJIOTHIO; MOKA3aJl
YMEHUS WUTIOCTPUPOBATH TEOPETHUYECKHUE IMOJIOKECHUS KOHKPETHBIMU MPUMEpPAMHU
M3 TMPAKTUKWA;, MPOAEMOHCTPUPOBAT YCBOCHHWE M3YUYEHHBIX COIMYTCTBYIOIINX
BOIIPOCOB, C(HOPMUPOBAHHOCTh M YCTOMUMBOCTh 3HAHUI; OTBEYAT CAMOCTOSITEIBHO
0e3 HaBOJAIIMX BOIPOCOB; BO3MOXHBI OJHA — JIB€ HETOUYHOCTH INPHU OCBEIIECHUU
BTOPOCTENIEHHBIX BOIPOCOB.



OTBer OLICHHUBACTCA «HE3AYTECHO0» B CICAYIOIHX CIIydasax:

HC PACKPBITO OCHOBHOC COICPKAHNC yqe6Horo MCTOAMYCCKOI'O MaTCpHralia,

O6Hapy>K€HO HC3HAHNC W HCIIOHMMAHUC CTYACHTOM OonbIIe WM HamboJiee

Ba)KHOM YacTH AUCHOUTUIMHBI, JOIIYHICHBI OIIINOKH B OIIPCACIICHNHA HOHﬂTHﬁ, Ipu

HCIIOJIb30BAHUN TCPMHHOJIOTHH, KOTOPBLIC HC HCIHPABJICHBI ITIOCJIC HCCKOJIBKHX

HaBO/AIIUX BOIIPOCOB IPCIIOJAABATCIIA; JOIIYCKACT OIMNOKH B OCBCIICHUU
OCHOBOITIOJIararomux BOIMPOCOB AW CHUITIINHBL.

5. IlepeyeHb OCHOBHOW M [ONOJIHUTEJIBHON Yy4eOHOH JMTepaTyphl,

HEe00X0AMMOi1 115l 0CBOCHUS TUCUMILIUHBI (MOYJIA)

5.1 OcHoBHas1 TUTEpaTYypa:

O6mas xumusi. Teopus u 3amauu: YuyeOHoe mocoOue [DIEKTPOHHBIN
pecypc] : yue6. mocodue / H.B. KopoBun [u ap.]. — DIEKTpoH. JaH. —
Cankrt-IlerepOypr : Jlamp, 2017. — 492 c¢. — Pexum pocrymna:
https://e.lanbook.com/book/97169. — 3ari1. ¢ skpaHa.

I[J'DI OCBOCHMA JUCHHUIUIMHBI HWHBAJIMAAMHA W JIMOAMKW C OI'PAaHUYCHHBIMUA

BO3MO>KHOCTSIMU 3/IOPOBBSI UMEIOTCSI M3/1aHUsI B AJIEKTPOHHOM BHUJIE€ B 3JIEKTPOHHO-
oubmoTeuHbIx cuctemax «Jlanb» n(mmm) «Opaitm.

L

5.2 JlonoJHHUTEIbHASI JINTEPaTypa:

I'maaka H.JI. O6mas xumust M.: FOpaiirt, 2014. - 900 c.

I'muaka H.JL. 3Bagaunm u ynpaxksenus mo ob6miet xumum M.: HOpaiir,
2017.-236 c.

Kucenes 10.M. JJo6peinnaa H.A. Xumus KOOpAMHAIIMOHHBIX COCIMHEHUM.
M.: U3parenscTBO «AKagemus», 2007. - 344 c.

ITyxoBckas, C.I'. KoopauHalimoHHbIE COEAMHEHUA [ DIEKTPOHHBIN pecypc] :
yueb. nmocoodue / C.I. IlyxoBckas, H.A. ®omuHa. — DJIEKTpOH. JaH. —
NBanoBo : WUI'XTY, 2011. — 112 c¢. — Pexum pocryna:
https://e.lanbook.com/book/4528. — 3ara. ¢ skpana.

5.3. llepuoanueckue u3aaHus:
1. Kypnan obmieit xumuun

2. XypHan HeOpraHMYECKON XUMUH
3. KoopnuHanuoHHas XumMus



6. Meroanueckue ykKazaHus [J OO0yYAIOIIMXCA IO OCBOEHUIO
AUCHUILIMHBI (MOIYJIs1)

Ha camocTtosTenpayo padboTty mmo auciurinae otBoautcs 43,8 yacos.
JlaHHbBIM BU paOOTHI MpeIyCcMaTPHUBACT:

IIpopabomxa yueonozo (meopemuuecko2o) mamepuaia - 20 uacos.

Ha camocTosiTensHOE M3YYCHHC BBIHOCATCA pa3aCIIbl.

1. Ctpoenue BemiecTBa. [lepuoanueckuii 3aKk0H U MEPUOAMYECKAs CHCTEMa
anemeHToB /.M. MeHaeneeBa. XuMuuecKkas CBs3b.
Cpoxk BbITIONIHEHUS - 2-8 HeAenu, popMa KOHTPOJIS - KOJTIOKBUYM.

2. O0630p CBOMCTB 2JIEMEHTOB U MX BaXHEUIINX coeauHeHni. KoMmriekcHbie

COETUHEHMUSL.
Cpox BeimosiHeHus - 9-18 Henenu, hopmMa KOHTPOJIA - KOJUIOKBUYM.

Tloocomoska k mexkywemy koumposio — 23,8 uaca.

Cpoxk BeimonHeHus - 1-18 Henenu, GopmMbl KOHTPOJS - KOIJIOKBUYM, OTYET
1o J1abopaTOpHBIM paboTaM.

B ocBoeHnn AWCHUIUIMHBI WHBATUAAMH W JIMIAMH C OTPAaHUYCHHBIMH
BO3MOYKHOCTSIMU 37I0POBbsI OOJIbIIIOE 3HAUCHUE MMEET MHJMBHUAyalbHas yueOHas
paboTa (KOHCYJIbTalluK) — IOMOJIHUTEILHOE pa3bsICHEHHE Y4EOHOT0 MaTepurarna.

NunuBuyanbHble KOHCYJNBTAIIMM IO TMPEAMETY SBISIIOTCS  BaXHBIM
(dbakTopoM, CHOCOOCTBYIOIIMM HWHAMBUAYyAJIU3AIMN OOYYEHUS M YCTaHOBJICHHUIO
BOCITUTATEIHLHOTO KOHTAKTa MEXy TIPernojiaBaresieM U 00y4YarouMcst HHBAIUIOM
WJIM JIUIIOM C OTPAHUYECHHBIMU BO3MOXKHOCTSIMU 3/TOPOBBSI.

7. IlepedyeHb WH(OPMAIMOHHBIX TEXHOJIOTHMH, HCHOJb3yeMbIX NpPH
OCYILIeCTBJIEHMH 00Pa30BaATEJIbHOI0 MPOLECCA M0 JAUCHHUILINHE (MOAYJII0)

7.1 llepeyenb HH(POPMALMOHHBIX TEXHOJIOTHH.
— Hcnonp3oBaHue  DJIEKTPOHHBIX  IIPE3EHTAUMW NP MPOBEICHUHU
JIEKIIUOHHBIX 3aHATHI.

7.2 IlepeyeHb HeO0XOAMMOIO JIMIEH3MOHHOIO MPOrpaMMHOIO
obecreueHust

B Imponccce OCBOCHUA AUCHUITIIMHBI HCIIOJIB3YCTCA ciaeayromee
nporpammuoe obecrieuenue: Microsoft Windows, Microsoft Office (Word, Excel,
PowerPoint).



7.3 IlepeyeHb COBpeMeHHbIX TPO(ecCHOHAIBHBIX 023 TAHHBIX U

I/IH(l)OpMaIII/IOHHLIX CIIPpaBOYHbIX CUCTEM

1.

2.
3.

10.

11.

12.

13.

14,
15.

CrpaBo4HO-TIpaBOBas cucrema «KoHcynbpTanT [Tmroc»
(http://www.consultant.ru)

[TopTan oTkpeITEIX MaHHBIX Poccuiickoit Denepeparmu https://data.gov.ru
ba3a OoTKpBITBIX NaHHBIX MHUHHMCTEPCTBA TpyAa U COLMAIBHOU 3amuThl PO
https://rosmintrud.ru/opendata

baza ganneix Hayunoit anextponHsii Oubnmorexku €eLIBRARY.RU
https://elibrary.ru/

baza maHHBIX BcCepocCMHCKOro HMHCTUTYTa HAYyYHOM W TEXHUYECKOH
unpopmaruu (BUHUTU) PAH http://www?2.viniti.ru/

ba3pl nmaHHbIX B cdepe UHTEIEKTYalbHOM COOCTBEHHOCTH, BKIIIOYAs
naTeHTHbIE 0a3bl JAaHHBIX WWW.IUSNano.com

ba3pl fmaHHBIX W AHATUTUYECKUE MyOJHMKAaUuu  «YHUBEPCUTETCKAS
uHpopmanmonnas cucrema POCCHUS» https://uisrussia.msu.ru/
®enepanbHblil LEeHTP MH(GOPMAIIMOHHO-00pa3oBareibHbiX pecypcoB. URL:
http://fcior.edu.ru/.

Poccuiickuii oopazoBatensubiii moptain. URL: http://www.school.edu.ru/
NHTepHeT cailThl Beaymux rocyaapcTBeHHbIXx BY30B u  HayuHbIX
opranm3anuii PO: MI'Y, CII6I'Y, PXTY, HI'Y, Ky6I'Y, PAH P® u ap.
3apy0OexxHble Beaymue HayuHble U yueOHsie nentpel: NBS USA, MTI UK,
ChLab Japan, NSRDS wu ap.

XHUMUYECKUM KaTaJor: XUMHUYECKUE pecypcbl Pynera
http://www.ximicat.com/

[lopran  ¢yHAaMEHTAIBHOIO  XUMHUYECKOro  oOpaszoBanus  Poccun
http://www.chemnet.ru

XUMHK: CaliT 0 XUMHH JUII XUMHUKOB http://www.xumuk.ru/

Xumnueckuit cepsep http://www.Himhelp.ru

8. MaTepuajibHO-TeXHHYECKO0e o0ecreuyeHue 1Mo JMCuIuinHe (MO1yJI10)

HaumeHoBaHue yueOHOM ayAUMTOPHUH, €€

No Bup pa6or OCHAIIIEHHOCTH 000PYy/10BaHUEM H

TEeXHUYECKHUMHM CpecTBAMU 00y4YeHUsI

YdaeOHast ayauTopusi S TPOBEACHUS
3aHSATUI JIEKIIMOHHOTO THUIIA, OCHAIICHHAS
KOMIUIEKTOM y4eOHOW MeOenu, MeJIOoBOM
JOCKOM M TIEPEHOCHBIM MYJIbTUMEINHHBIM
obopynoanueM (ayauropus 439C)

JICKIIMOHHBIC U
MPAKTUYECKNE 3aHITUSA

YueOHas abopaTopusi, yKOMIUIEKTOBaHHAS
CIIeUAIU3UPOBAHHON MEOEIbIO, BBITSHKHOM
2 JlaGopatopHbie pabOThl  CHCTEMOM BEHTWISIIUH, MEJIOBBIMU
ITOCKaMH, cpeacTBamMu MOKApHOMI
0€30MaCHOCTM M OKa3aHusl  NepBOU



http://www.consultant.ru/
https://data.gov.ru/
https://rosmintrud.ru/opendata
https://elibrary.ru/
http://www2.viniti.ru/
http://www.rusnano.com/
https://uisrussia.msu.ru/
http://fcior.edu.ru/
http://www.school.edu.ru/

METUITMHCKOW TIOMOINH, J1ab0paTOpHBIM
000pYZIOBaHUEM: BECHl TEXHOXUMUYECKHE,
DIICKTPUYECKUE TUTUTKH, HaOOPBI
XUMHUYECKOM  TIOCYAbl W  PEaKTHBOB,
MarHUTHBIC MENIAJIKH C ToaorpeBoM MM-
135H «Tarnep», pH-metp «Oxcnept-001-
3.04», criekTpodoroMeTp B-1100
OKOBbBIO,  naGopatopHblii  MCTOYHUK
mutaauss [IPODKUIT B5-71/1M,  Becw
anamutryeckue Adventurer Pro AV114C
(aymutopus 430C)

CamocTosTenbHas pa60Ta

Kabuner nis camocTosATeNbHOM paloTHI,
OCHAIIICHHBIM KOMIIBIOTEPHOM TEXHUKOU C
BO3MOKHOCTBIO IOAKJIKUYEHHUS K CETHU
«HaTepHeT» M 00eCIeUYeHHBIH JOCTYIIOM B
3JICKTPOHHYO HH(POPMAITMOHHO-
00pa3oBaTEIbHYI0 CpEeAy YHHUBEpPCUTETA
(aynuropus 431C)

['pynnoseie

(MHAMBUy aTTbHBIE)
KOHCYJbTAallUM,  TEKyIIUH
KOHTPOJIb, NPOMEKYTOYHAs
arrecranus

ayauropusa 136C




