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Heopranuyeckasi xumust
pabouast mporpamma JAUCUUIUIMHBI (MOTYIIS)

Hanpasnenue noaroroBku 19.03.02 ITpoaykTel mUTaHKUS U3 PACTUTEIIBHOTO CHIPhS
Hampasnennocts (mpoduis) TeXHOTOTHS MPOAYKTOB MUTAHUS U3 PACTUTEIHLHOTO CHIPhS

Kranuduxarms Bbakanasp
®opma 0OyueHUs 32049Has
OO6mast TpyI0eMKOCTh 53ET

YacoB 1o yaeOHOMY IIaHy 180

Bunpl KOHTpOIA Ha Kypcax:
B TOM YHCIIE!

9K3aMeH 1
ayAUTOPHBIE 3aHATH 20

CaMOCTOsTebHAs paboTa 151

Pacnpeneneﬂne YacCoB JUCHMILUIMHBI 110 KypCcaM

Kype 1
Bun 3anstuii v | Pl Hroro

Jlexuuu 8 8 8 8
JlabopaTtopHbie 12 |12 |12 |12

B Tom uuncne uHT. 4 4 4 4
Wroro ayn. 20 120 |20 |20
KonrakTHas padora |20 |20 |20 (20
Cam. paboTa 151 | 151 | 151 | 151
Yacel Ha KOHTPOJTb 9 9 9 9
Hroro 180 180 | 180 | 180




[Iporpammy cocTaBui(u):
KaHO. Xum. Hayk, ooy., Kawokoea O.B.

[pu pazpaboTke pabodeii mporpaMMBbl IUCIUIDIHHEI (MOayls) "Heopranndeckass XuMusl'" B OCHOBY TTOJIOKEHBI:

1. denepanpHBIIl TOCYIapCTBEHHBIN 00pa30BaTeNbHBIN CTaHAAPT BBICIICTO O0pa3oBaHHMs - OakajgaBpuaT MO HAaIPaBICHUIO
moaroToBkH 19.03.02 IIpoayKThl IUTAHUS U3 PACTUTEIBHOTO CHIPBS (Mpuka3 MuHoOpHaykn Poccun ot 17.08.2020 . Ne 1041).

2. Yueobnblii ian: Hanpaenenue noarotosku 19.03.02 [TpogyKTel MUTaHKUS U3 PACTUTENBEHOTO CHIPbS
HanpasnenHoctb (mpoduinb) TexHONOTHS NPOAYKTOB IUTAHUS W3 PACTHTENIBHOTO ChIPbS, OJOOPEHHBIH YUYEHBIM COBETOM
OI'BOY BO Yysamckuit 'AY ot 20.02.2026 r., nporokon Ne 09.

PabGouast mporpamma JIUCHMIUIMHBI (MOIYNSI) TMPOXOJUT COTJIACOBAHME C HCIOJB30BAHHEM WHCTPYMEHTOB DJIEKTPOHHOM
nHPOPMAIIMOHHO-00pa30BaTENILHOM Cpe/ibl Y HUBEPCUTETA.

COI'JTACOBAHO:

3apenyromuii kadeapoit Uepror A.B.

3aBexyromuii BeIycKatomeil kadeapoit Mapumaprea H.B.
[Ipencenarens Meroamdeckoit komuccnu axyaprera Medoases [A.

Jupexrop HaydHO-TEXHIUUECKOH Onbmmorexkn Bukroposa B.A.



1. HEJIX OCBOEHUSA JUCIIUITJINHBI

1.1 |ocBoeHHE OOydJarOIMMHUCS OIPEACICHHBIM MHHHMYMOM 3HAHHH HEOPraHMYECKOW, aHAJIUTHYECKOM M OpraHM4YecKOn
XUMHH, KOTOPBIE NMOMOIIH OBl UM OCBOUTH MPO(HIMPYIOIMINE AWCHMIUIMHBEL, a B MPaKTU4ecKod pabote, crnocoOCTBOBANIM
Obl MOHMMAHUI0 XUMHYECKHX AaCIEKTOB MEPONPUSATUH, HANPAaBICHHBIX HA MOTy4eHHE SKOJOTMYECKH YHCTBIX MPOIYKTOB
TTUTAHUA.

2. MECTO JUCIIAIIJIMHBI B CTPYKTYPE OOII

Huxn (paznen) OITOIT: b1.0

2.1 | TpeGoBaHus K NpeABAPUTEIHLHOM MOATOTOBKE 00y4aI0LIerocs:

2.2 | AucuMmIinHbI ¥ IPAKTUKH, [JI51 KOTOPbIX OCBOEHHE JaAHHOW ANMCUHUIJIMHBI (MOAYJIA) HEOOXOAUMO KAK
npelIecTBYOIIee:

3. KOMIIETEHLY OBYYAIOLLETOCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLIUTIINHBI
(MOZLYJIs)

OIIK-2. CiocoOeH NPHUMEHATh OCHOBHBIC 3aKOHBI U METO/IbI HCCIICIOBAHUI €CTECCTBEHHBIX HAYK IS PELICHHS 3214
npodeccHoHaTBHOM IeATeTEHOCTH

OIIK-2.1 I[eMOHCTpI/IpyeT 3HAaHUC OCHOBHBIX 3aKOHOB MaTEMaTUYCCKUX U €CTECTBCHHBIX HAYK, HCOGXOZ[I/IMBIX A peIICHUA
THUIIOBBIX 3a1a4 HpO(l)eCCPIOHaJ'IBHOfI JCATCIIbHOCTH

OIIK-2.2 Mcnonb3yeT 3HaHUS OCHOBHBIX 3aKOHOB MaTeMaTUYECKUX U €CTECTBEHHBIX HAYK ISl PELIEHUS CTaHAAPTHBIX 3a1a4
TEXHOJIOTHH IIPOAYKTOB IIUTAHUS U3 PACTUTEIBHOIO ChIPbsI

OIIK-2.3 Brnageer HaBbIKaMU TEOPETHYECKOTO U IKCIIEPUMEHTAILHOTO HUCCIEA0BAHUS 0OBEKTOB NPOPECCHOHANLHON ASATENbHOCTH

B pe3ysbTaTe ocBOeHUSs AMCUMILJIMHBI 00YYaIOIIUIACS 10/KEH

3.1 (3HaTh:

3.1.1 | OCHOBHBIC HOJIOKEHUS TEOPUU CTPOCHHS aTOMa (SIIpa U COCTOSHHS DIICKTPOHORB), POPMYITHPOBKY MEPUOIMICCKOTO
3aKOHa

3.1.2 | monoxeHus TCOpUHU XUMHUYECKOU CBA3U, BUJIbI U MEXaHU3MBI et 06pa30BaHI/I$I

3.1.3 | kmaccuukanuio U 00IMe XUMUYECKHE CBOWCTBA OCHOBHBIX KIIACCOB HEOPTAHUYECKUX COEANHEHUN

3.1.4 | cmocoObI BEIpaXKEHUS COCTaBa PACTBOPOB

3.1.5 | HO70XKEeHUs TEOPHH DIIEKTPOTUTHYECKOHN TUCCOLUAIIMH AIIEKTPOIUTOB M THAPOJIN3a CONeH

3.1.6 | 3HATh OCHOBHBIC TOJIOKCHUS TCOPUHN OKUCIHUTCIIbBHO-BOCCTAHOBUTCIIBHBIX peaKIII/Iﬁ

3.1.7 | ocHOBHBIE 3aKOHBI XUMHHU, HEOOXOIMMBIC JIsl PELICHHS THIIOBBIX 3324 MPO(ECCUOHANBHOMN NeITeTbHOCTH

3.2 | YmeTh:

3.2.1 | ortuceIBaTH CTPOCHUE aTOMOB DJIEMCHTOB U OOBSICHITH TMCPUOANYHOCTD UBMEHECHU S UX CBOMCTB

322 ONpEACIATh BUIBI cBsI3eil U OOBSICHATH IIPOCTPAHCTBEHHOC CTPOCHHUE BCIICCTB

3.2.3 | cocTaBIATh XMMHYECKHE YPABHEHHUS, OMIMCHIBAIOIINE CBOMCTBA OKCHUIOB, KMCIIOT, OCHOBaHUM, coiei

3.2.4 | BBIYHCIIATH COCTaB U KOJIMYECTBA WHAWBUAYAJIBbHBIX BCIIECCTB B paCTBOpaAx

3.2.5 | coCTaBIATH MOJIEKYISIPHO-UOHHBIEC YPABHEHUS TUCCOLMALIUYU U TUAPOJIN3A U ONIPEIEIATh PEAKLIUIO CPEAbL

3.2.6 | cocTaBiATH YpaBHCHHS, paCCTaBIATH KOSq)(bI/IHI/IGHTLI, OIIPEACIIATE OKUCIMTEIIb 1 BOCCTAHOBUTCIIb

3.2.7 | xapaxkTepu30BaTh CBOICTBA M HAXOAUTh KOJTUYIECTBEHHbIE XapaKTEPUCTUKH BEIIECTB U UX BOJHBIX pacTBOpoB (pH,
pPacTBOPUMOCTB)

3.2.8 | uCI101630BaTh 3HAHUS OCHOBHBIX 3aKOHOB XMMHH JULSL pEIICHUS CTAaHAAPTHBIX 3a/1av TEXHOJIOTUU MPOAYKTOB IMTAHUA
PACTUTCIIBHOTO MMPOUCXOKICHUA

3.3 | UmeTh HABBIKM ¥ (MJIH) ONBIT JESITETbHOCTH:

3.3.1 | ucronp3oBanus QyHAAMEHTAIBHBIX MOHATHIl M 3aKOHOB B PEIICHHU MPAKTHYCCKHX 3a1a4 M YIPaKHEHHUH B 1a60paTopHOit
U TIpaKTHYeCcKOH paboTe

3.3.2 | camocTOsATENBEHON paboTHL B chepe MPOBEACHHUS HAYYHBIX UCCIICTOBAHUMA

3.3.3 | mpoBeneHus 1TabOPATOPHBIX aHATH30B

334 TCOPETUYCCKOI'O U SKCIICPUMCHTAJIBHOI'O UCCIICAOBAHUA 00BEKTOB HpO(i)eCCHOHaJ'ILHOfI JACATCIBHOCTH

4. CTPYKTYPA U COAEPJKAHHUE ANCLHUILIAHBI (MOLY.JIST)

HanmeHoBaHue pa3/iesioB H TeM /BUJ Cemectp / | YacoB | Komneren- | Jlureparypa | Unte | Ilpak. | Ilpumeuanue
3aHATHA/ Kype 197071 pakr. | moar.

Pa3nen 1. OcHOBHBIE OHSTHS U 3aKOHbI
XUMHUHA




Tema 1.1 OcHOBHBIE OHTHS XUMUH /JIek/ OIIK-2.1 JI1.1
OIlK-2.2 J1.2J12.1
OIIK-2.3 2.2
013233
Tema 1.1 OcroBHbIe OHATHA XUMuH /Cp/ OIIK-2.1 JI1.1 Omnpoc,
OIIK-2.2 JI1.2J12.1 MIPOBEpKa
OIIK-2.3 J12.2 3a/laHui
313233
Tema 1.2. OcHOBHBIE 3aKOHBI XUMUH /JIeK/ OIIK-2.1 JI1.1
OIIK-2.2 JI1.2J12.1
OIIK-2.3 2.2
313233
Tema 1.2. OcHoBHBIE 3ak0HBI XMHN /Cp/ OIIK-2.1 J1.1 Omnpoc,
OIIK-2.2 JI1.2J12.1 MIpoBepKa
OIIK-2.3 J12.2 3aJaHuN
3132 33
Paznea 2. CtpoeHue atoma u
NEPUOANYECKHIl 3aK0H
Tema 2.1. DIeKTPOHHOE CTPOCHUE OIIK-2.1 JI1.1
aToma /Jlex/ OIlK-2.2 JI1.2J12.1
OIIK-2.3 2.2
212233
Tema 2.1. DIeKTPOHHOE CTPOCHUE OIIK-2.1 JI1.1 Omnpoc,
atoma /Cp/ OIIK-2.2 JI1.2712.1 MpoOBepKa
OIIK-2.3 J12.2 3a/1aHui
013233
Tema 2.2. Tlepuoanueckuii 3aKOH U OIIK-2.1 JI1.1 Jlexmus Oecena
MEePUONYECKAsi CHCTEMa XUMHUYECKUX OIIK-2.2 JI1.2J12.1 WIIH «IUAJIOT C
anemenTtos J[.1. Menneneesa /JIex/ OIIK-2.3 2.2 ayIuTOpHEin
013233
Tema 2.2. Ileproanueckuii 3aKOH U OIIK-2.1 J1.1 Omnpoc,
MEPUOANYECKAsI CHCTEMAa XUMHUYECKUX OIIK-2.2 JI1.2J12.1 MIPOBEpKa
anementoB JI.1. Menneneena /Cp/ OIIK-2.3 J2.2 3aaHul
313233
Pazgen 3. Xumuueckasi CBsI3b H CTPYKTYpa
MOJIEKYJT
Tema 3.1. Tunsl xXuMuveckux cpszeit /Cp/ OIIK-2.1 JIT.1 Ormpoc,
OIIK-2.2 JI1.2J12.1 MpOBEpPKa
OIIK-2.3 2.2 3aIaHui
213233
Tema 3.2. I'uOpuan3aus aTOMHBIX OIIK-2.1 JIT.1 Ompoc,
opburanei. 6- u T-cBsi3u /Cp/ OIIK-2.2 JI1.2712.1 MpoBepKa
OIIK-2.3 2.2 3aaHAl
212233
Pa3znen 4. OcHOBHBIE 3aKOHOMEPHOCTH
NMPOTeKAHUS XHMAYECKUX PeaKmuii
Tema 4.1. TeruoBsle 3hHEKTH peakIuid. OIIK-2.1 JI1.1 Ormpoc,
Ouranenus /Cp/ OIIK-2.2 JI1.2J12.1 IIpOBEpKa
OIlK-2.3 J12.2 3aJlaHuH,
D1 D2 D3 3aluTa
nabopaTopHBIX
pabor
Tema 4.2. CKOpOCTh XUMHUYECKHX OIIK-2.1 JI1.1 JlabopaTtopHoe
peaknuii /J1a6/ OIIK-2.2 JI1.2J12.1 3aHATHE.
OIIK-2.3 2.2 Pabora B
212233 MaJIbIX
rpyImax.
Tema 4.2. CKOpOCTbh XMMHYECKHX OIIK-2.1 JIT.1 Ompoc,
peakuuii /Cp/ OIIK-2.2 JI1.2J12.1 MpoOBepKa
OIIK-2.3 2.2 3aJJaHHH,
215253 3aluTa
J1a00PaATOPHBIX

pabot




Tema 4.3. Xumudeckoe paBHOBECHE. OIIK-2.1 J1.1 Pa6ota B
IMpunun Jle Hlatense /J1a6/ OIIK-2.2 JI1.2J12.1 MaJIbIX TPYIIax
OIIK-2.3 2.2
013233
Tema 4.3. Xumuueckoe paBHOBECHE. OIIK-2.1 JI1.1 Omnpoc,
Tpunnun Jle [atense /Cp/ OIIK-2.2 JI1.2J12.1 MIPOBEpKa
OIIK-2.3 J2.2 3aaHnH,
210233 3aIuTa
1a60PaTOPHBIX
pabot
Pazgen 5. ®duzuko-xumMuueckasi Teopus
PAcTBOPOB 3J1€KTPOJIUTOB H
HEeIIeKTPOJIHTOB
Tema 5.1. Mexanusm oOpa3oBaHUs OIIK-2.1 JI1.1 Omnpoc,
pacTBOpOB U UX Kiaccupukanus. MeanpHbie OIIK-2.2 JI1.2J12.1 IIpOBEepKa
U peajibHble pacTBOphl. PacTBopeHune kak OIIK-2.3 J12.2 3a/IaHUH,
(uzuko-xumudeckuit mpouecc /Cp/ 212233 3aIuTa
1a60PaTOPHBIX
pabort
Tema 5.2. 3aBUCHMOCTb paCTBOPUMOCTH OIIK-2.1 JI1.1 Omnpoc,
Pa3IMYHBIX BEIIECTB OT IIPUPOIBI OIIK-2.2 JI1.2712.1 IIPOBEPKa
pacTBOpUTENS, TEMIIEPATYPHI U OIIK-2.3 2.2 3aJaHUH,
nasienus /Cp/ 2192 53 3aIuUTa
1m1ab0paTOPHBIX
pabot
Tema 5.3. CriocoObI BbIpakeHHsI OIIK-2.1 JI1.1 [Ipobnemuas
KOHIICHTPAIH PacTBOPOB /JIek/ OIIK-2.2 JI1.2J12.1 JIEKIUS
OIIK-2.3 J2.2
212233
Tema 5.3. CocoObI BeIpaXeHHs OIIK-2.1 J1.1 Ompoc,
KOHIIEHTpAIiK pacTBopoB /Cp/ OIIK-2.2 JI1.2J12.1 MIpOBEpKa
OIIK-2.3 J2.2 3aJlaHAH,
212233 3aImTa
1a60PaTOPHBIX
pabot
Tema 5.4. DnexTponuThl U OIIK-2.1 JI1.1
JJEKTPOIUTHYECKAst arcconunanst /J1a6/ OIIK-2.2 JI1.2J12.1
OIIK-2.3 2.2
3132 33
Tema 5.4. DnexTpoNuTHI U OIIK-2.1 JIT.1 Ormpoc,
aNeKTpoNuTHYeCKast auccoruanys /Cp/ OIIK-2.2 JI1.2712.1 MpoBepKa
OIIK-2.3 2.2 3aJlaHuH,
D1 52 23 3aluTa
nabopaTopHBIX
pabort
Tema 5.5. MoHHOE npon3BeicHNE BOIBI. OIIK-2.1 JI1.1
Bonopoansriit mokazarens. [Tonstue 06 OIIK-2.2 JI1.2J12.1
nHanKatopax /J1a6/ OIIK-2.3 J2.2
313233
Tema 5.5. MoHHOE IpOU3BEIECHUE BOABIL. OIIK-2.1 J1.1 Ompoc,
Bonopoanslii nokazarens. [lonstue 06 OIIK-2.2 JI1.2J12.1 MIpOBEpKa
nHankatopax /Cp/ OIIK-2.3 J12.2 3aJIaHuH,
010233 3aIuUTa
1a60PaTOPHBIX
pabot
Tema 5.6. 'maponu3s coneii /J1a6/ OIlK-2.1 JI1.1
OIIK-2.2 JI1.2712.1
OIIK-2.3 2.2
3132 33
Tema 5.6. 'uaponus coneit /Cp/ OIlK-2.1 JI1.1 Ompoc,
OIIK-2.2 JI1.2J12.1 MpOBEPKa
OIIK-2.3 2.2 3aJJaHHH,
D1 52 D3 3alluTa
nabopaTopHBIX

pabot




Pa3nen 6. KommiekcHbie COC/IMHCHU A

Tema 6.1. HomeHKIaTypa U KIaccu(UKALUSL OIIK-2.1 J1.1 Ompoc,
KOMIUIEKCHBIX COeTUHEHUN. BaxkHelme OIIK-2.2 JI1.2J12.1 MIPOBEpKa
THTIBI KOMIUIEKCHBIX coeauneruit /Cp/ OIIK-2.3 J12.2 3aJIaHuH,
210233 3aluTa
1a00PaTOPHBIX
pabot
Tema 6.2. XuMudeckast CBS3b B OIIK-2.1 JIT.1 Ormpoc,
KOMIUTEKCHBIX COeMUHEHUAX. J{uccormanus OIIK-2.2 JI1.2J12.1 MpOBEPKa
KOMILIEKCOB B BOJHBIX pacTBopax /Cp/ OIIK-2.3 2.2 3aJaHuH,
D1 52 D3 3aluTa
nabopaTopHBIX
pabort
Paznen 7. OxkucaureabHoO-
BOCCTAHOBHTEJIbHbIE PEeaAKLHH.
DJIeKTPOXUMHUYECKHE MPOIECCHI
Tema 7.1. CymHOCTb BOCCTAHOBIIEHUS — OIIK-2.1 J1.1
okuciieHus. BoccranoBurenu u OIIK-2.2 JI1.2J12.1
okucaurenu /JIex/ OIIK-2.3 2.2
Tema 7.1. CymHoCTh BOCCTAHOBIJICHUS — OIIK-2.1 JIT.1
okucieHus. Boccranosurenu u OIIK-2.2 JI1.2J12.1
oxuciureny /J1ad/ OIIK-2.3 J12.2
Tema 7.1. CynHOCTS BOCCTAHOBIICHUS — OIIK-2.1 J1.1 Ompoc,
okucieHus. BoccranoBuTenyu u OIIK-2.2 JI1.2J12.1 MIpOBEpKa
oxuciurenu /Cp/ OIIK-2.3 J2.2 3aIaHWH,
0109233 3aIuUTa
11a60PaTOPHBIX
pabot
Tema 7.2. Metogpl cocTaBiIeHUs ypaBHEHUN OIIK-2.1 JIT.1
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX OIIK-2.2 JI1.2J12.1
peaxuuii. BiusiHue cpenpl Ha Xapakrep OIIK-2.3 2.2
MpoTeKaHus peakiuii /JIex/
Tema 7.2. Metozpl cOCcTaBICHUS ypaBHEHUN OIIK-2.1 JIT.1 Ompoc,
OKHUCJIUTEIBHO-BOCCTAHOBUTEIIBHBIX OIIK-2.2 JI1.2J12.1 MpOBEpKa
peaxuuii. BiusHue cpenpl Ha Xapakrep OIIK-2.3 2.2 3aJaHuH,
npoTekanus peaxiuii /Cp/ 21392 53 3alUTa
nabopaTopHBIX
pabot
Tema 7.3. DnexTposin3 pacTBOPOB U OIIK-2.1 JI1.1 Ormpoc,
paciiaBoB dIEKTpoIUToB /Cp/ OIIK-2.2 JI1.2J12.1 IIpoBepKa
OIIK-2.3 J12.2 3a/IaHUH,
010233 3aIuUTa
1ab0paTOPHBIX
pabot
Tema 7.4. l'anbBaHUYECKUH SJIEMEHT. OIIK-2.1 JIT.1 Ompoc,
OnekTpoaHsle noteHuansl. Kopposus u OIIK-2.2 JI1.2J12.1 MpOBEpKa
3amuTa metajios /Cp/ OIIK-2.3 JI12.2 3aJIaHuMH,
D1 52 D3 3alluTa
nabopaTopHBIX
pabot
Paznen 8. Heoprannueckass Xumusi.
Ba:xHeiilmue Kjaaccbl HEOPraHUYeCKHX
coenHeHMt
Tema 8.1. Kitaccudukarus 1 HOMEHKIIaTypa OIIK-2.1 JI1.1 Ormpoc,
MIPOCTHIX U CIOXHBIX BemnecTs /Cp/ OIIK-2.2 JI1.2J12.1 IIpOBEpKa
OIlK-2.3 J12.2 3alaHui
2102233
Tema 8.2. Kitaccudukarus 1 HOMEHKIaTypa OIIK-2.1 JI1.1 Ormpoc,
okcuJoB. IloxyueHue u cBolCTBa OIIK-2.2 JI1.2712.1 IIpOBEpKa
coneobOpa3yronmx okcunos /Cp/ OIIK-2.3 2.2 3aJaHu’
212233
Tema 8.3. OcHoBaHMS (TUIPOKCUIBI OIIK-2.1 JIT.1 Ormpoc,
mertayuioB) /Cp/ OIlK-2.2 JI1.2J12.1 IIpOBEpKa
OIIK-2.3 J12.2 3aJJaHuH

313253




Tema 8.4. Kucnotsr /Cp/ 1 6 OIIK-2.1 J1.1 0 0 Ompoc,
OIIK-2.2 JI1.2J12.1 MIpOBEpKa
OIIK-2.3 J12.2 3aJaHIH
D152 33
Tema 8.5. Conu /Cp/ 1 6 OIIK-2.1 JI1.1 0 0 Omnpoc,
OIIK-2.2 JI1.2J12.1 MIPOBEpKa
OIIK-2.3 J12.2 3aJaHHH
D122 33
Pa3znen 9. Dxk3amen
/Dx3amen/ 1 9 OIIK-2.1 JI1.1 0 0
OIIK-2.2 JI1.2712.1
OIIK-2.3 J2.2

5. ®OHJI OHEHOYHbBIX CPEJCTB

5.1. IlpuMepHBIii HepedyeHb BOIPOCOB K 3a4eTy

He npenycmorpen YII

5.2. IlpuMepHBliil NepedYeHb BONPOCOB K 3K3aMeHYy

DK3aMeHAIMOHHBII OUIIET COJIEPKUT 3 BOIIpOCa:

1 Bommpoc u3 pasnena «TeopeTHdecKre OCHOBBI XHMHUID»

2 Bompoc - mpakTH4eckoe 3aganue «PaccranoBka ko3¢ ¢uuneHToB B8 OBP MeTon0M 351ek-TpoHHOTO OanaHcay
3 Bompoc — 3a/1aua

Bompocs! k 5k3aMeHy pa3zeneHsl Ha 2 9acTH:

- BOIIPOCHI JUTS OLIEHKU 3HaHUH TeopeTndeckoro Kypea (1,2 Bompoc)

- BOIIPOCHI IS OIICHKH MIOHMUMaHUs1/yMeHus (3 BOmpoc).

Bomnpocs! 1715 oLieHKN 3HaHUM TEOPETUYECKOTO Kypca

I. Ipenmer u 3aga4yn XUMUH. SIBICHUS QU3NYECKHE M XUMHYECKHE. MeCTO XMUMHH CPEIH €CTCCTBEHHBIX HAyK. XUMHS U
9KOJIOTHS.

2. OCHOBBI aTOMHO-MOJIEKYyNIsIpHOU Teopuu. [londarue atoma, anemenTa, BemiectBa. OTHOCHTENbHAS aTOMHAs U
OTHOCHTENIbHASI MOJIEKYIISIPHASI MACCHI.

3. Monb - equHUIA KOIWYECTBa BeulecTBa. MoJssipHas mMacca.

4. 3aKOHBI CTEXHOMETPHH: 3aKOH COXPAHEHHS MAacCHI BEIIECTBA, 3aKOH MTOCTOSHCTBA cocTaBa. OTHOCHTENBHAS TIOTHOCTH
rasa.

5. Crtpoenue atoma. AtoMmHoe siapo. M3oronsl. CTaObunbHbIe M HECTAOUIBHBIC Spa.

6. JIBoticTBeHHas pupona dnekTpoHa. CTpoeHHE AIIEKTPOHHBIX 00071049ek aToMOB. KBaHTOBEBIC 4Hciia. ATOMHEIC
opOuTany. DIEeKTPOHHbIC KOH(PUTYPAIIUK aTOMOB B OCHOBHOM U BO30Y)KJICHHOM COCTOSIHUSIX.

7. Otkpeitue [. . MeHneneeBsIM NepUOJMUECKOTO 3aKOHA M CO3/IaHUE MEPUOINUE-CKOM CUCTEMBl XMMUYECKUX
anemeHTOB. CoBpeMeHHas HOPMYIHPOBKA MEPHOANIECCKOTO 3aKOHA.

8. CTpoeHNe TeproIIYecKOd CHCTEMBI: OOJIBIINE W Majble TIEPHOJIBI, TPYIIIBI U MOI-TPYIIIHL.

9. 3aBHCHUMOCTh CBOIICTB 3JIEMEHTOB M 00pa3yeMbIX UMH COCTUMHEHHI OT MOJO0XKCHHUS 3JIEMEHTa B MEPHOANIECKON CHCTEMe.
10. Bunpl xumuueckoil cBs3U: KOBaJeHTHas (TIOJIIpHAs U HETOJIAPHAs), HOHHAS, MeTaj-JTHMYecKas, BOJIOPOIHAsL.

11. MexaHu3Mbl 00pa30BaHUs KOBAJICHTHON CBS3U: OOMEHHBIH M JOHOPHO-aKIENITOPHBIA. JHEPTUS CBSI3H.

12. DIeKTPOOTPHIATENBEHOCT. [I0MAPHOCTE CBA3M, MHIYKTUBHBIA 3((EKT.

13. Kpatasie ca3u. Mogens rubpuausaruu opoutaneil. CBsi3b JIEKTPOHHON CTPYK-Typbl MOJEKYI C UX T€OMETPHUYECKUM

CTpOeHUeM (Ha IpUMepe COSTUHEHHH IIEMEHTOB 2-T0 Ie-proja). Jlenokannu3auys 3JeKTPOHOB B CONPSDKCHHBIX CHCTEMaX,
ME30MEpPHBIN 3P PEKT.

14. BanentHocTs u creneHs okucieHus. CTpykrypHble (Gopmynsl. M3omepus. Buasl uzomepnu, CTpyKTypHast H
HIpPOCTPAaHCTBEHHAs H30MEPHS.

15. ArperaTHble COCTOSIHUS BEILECTB M MEPEXOAbl MEXIY HUMH B 3aBHCHMOCTH OT Te€M-IIEpaTypsl M AaBieHus. ['a3pl.
T'azoBbIe 3akoHBI. YpaBHeHHEe Mereneesa - Kiranelipona. 3akoH ABoragpo, MOJISIPHEI 00beM.

16. XKunxoctu. Accommanys MOJNEKYI B KHIKOCTAX. TBepasie Tema. OCHOBHBIE THIIBI KPUCTAIIMYECKUX PEIIETOK:
KyOMYecKHe U reKcaroHaJIbHbIE.

17. Kraccudukanuss XMMUYeCKUX PeaKIUil: peaKkini COSNUHEHUs, pa3iokKeHus, 3aMe-IIIeHns, OOMeHa.

18. OKHCIHTETBHO-BOCCTAHOBUTENBHEBIE peakin. ONmpefeNieHne CTeXHOMETPHUECKUX K03((UINCHTOB B YPaBHEHUSX
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

19. Psan ctannapTHBIX AJIEKTPOIHBIX MTOTEHIUAJIOB.

20. Temnossie 3 dexT XUMUIECKnX peakiuii. TepMoOXUMHUYIecKre ypaBHEHHs. Ten-1oTa (SHTANBMN) 00pa3oBaHUA
XMMHUYECKNX coeanHeHunii. 3akon ['ecca B caeACTBHS U3 HETO.

21. CKOpOCTh XUMHYECKHX PEAKLUi. 3aBUCUMOCTb CKOPOCTH PEAKLUH OT MPUPOAbI U KOHLUEHTPALMU PEarupyIOInX

BEILIECTB, JIaBJIECHUS, TEMIIEPATYPbI, IPUMEHEHHs KaTanu3aTtopa. KoHcTaHTa CKOPOCTH XMMUYECKOH PeaKIUi. DHEPIUsl aKTUBALUHU.
Karanus u xaranu3aropsl.

22. OO0paTUMOCTh XUMHUECKUX peakiuid. XUMHUYECKOe PaBHOBECUE M YCIOBHUS €ro cMme-leHus, npuHuumm Jle Ilarense.
KoHcraHnTta paBHOBeECUS, CTENIEHb IIPEBPALLEHNUS.
23. PacTBOpBI. PacTBOPHMOCTE BelecTB U e 3aBUCUMOCTh OT TEMIIEPATyphl, JAaBJICHUS, IPUPOJBI pacTBoputels. CrocoOs!

BBIPAXKEHHS KOHIIEHTPAIlUU PacTBOPOB: MaccoBasi JIOJs, MOJIb-Has OIS, MOJISpHAs KOHIEHTpalus. TBepable pacTBOpsl. CIUIaBhl.




24.

CusibHbIE U c1a0ble DJIEKTPOIHUTHL. DIEKTPONIUTHYe “CKasl aucconuanus. Koncranta auccouuanuu. CTeneHb

JHUCCOLMALIH.
25. HonHble ypaBHEHUS peakuuil.

26. CBoiicTBa KHCIOT, OCHOBAHUII M COJE B CBETE TEOPUH AIEKTPOIUTHIECKOI TUCCO-IManuu AppeHuyca.
27. I'uaponus coneit.

28. OneKTpoan3 BOJHBIX PAaCTBOPOB U paciulaBoB coliel. IIporecchl, mpoTekaronye y KaToaa H aHoJa.

Bomnpocs! Ha OIeHKY TOHUMAaHUsI/ yMEHUH
B ypaBHeHHU peakiyy paccTaBUTh KO3 UIHUEHTH METOIOM IEKTPOHHOTO Oananca. Ha-nucarth nomypeakiuy OKUCICHHS 1
BOCCTaHOBJIEHHA. ONpeneuTh OKUCIUTEND U BOCCTAHOBHUTEID.
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H2S + HCIO = S + HCI + H20

KOH + CI2 = KCIO3 + KCI1 + H20

K2MnO4 + H20 = KMnO4 + MnO2 + KOH

PbS + H202 = PbS0O4 + H20

CaH2 + H20 = Ca(OH)2 + H2

Na3[Cr(OH)6] + NaOH + PbO2 = Na2CrO4 + H20 + Na2[Pb(OH)4]
Pb(NO3)2 = PbO + NO2 + 02

K2Cr207 + H2SO4 + Na2S03 = Cr2(S04)3 + H20 + Na2S04 + K2S04
As2S3 + HNO3 + H20 = H3AsO4 + H2SO4 + NO

TiO2 + C + C12 = TiCl4 + CO

NaBrO3 + H2SO4 + NaBr = Br2 + Na2S04 + H20

Cul + H2S04 + KMnO4 = CuSO4 + 12 + MnSO4 + K2S0O4 + H20
Fe(NO3)2 + 02 + H20 = Fe(NO3)20H

H5106 = 1205 + 02 + H20

K2Se + NaNO3 = K2Se0O4 + NaNO3

Ca3(P0O4)2 + C + SiO2 = Ca2Si04 + P4 + CO
(NH4)2Cr207 = Cr203 + N2 + H20

B(C2H50)3 + 02 = B(OH)3 + CO2 + H20

AgNO3 = Ag + NO2 + 02

NH3 + Br2 = N2 + NH4Br

B + NaOH + 02 = NaBO2 + H20

Cu(NO3)3 = Cr203 + NO2 + 02

Fe203 + KNO3 + KOH = K2FeO4 + KNO2 + H20

Cr203 + Na2CO03 + 02 = Na2CrO4 + CO2

Na2S03 = Na2S + Na2S04

BrO2F = BrF3 + Br2 + 02

Cr203 + NaNO3 + NaOH = Na2CrO4 + NaNO2 + H20
HMnO4 = MnO2 + 02 + H20

Br2 + SO2(r) + H20 = HBr + H2SO4

Cu(t) + HNO3(pa36.) = Cu(NO3)2 + NO(r) + H20

PbO2(1) + HNO3 + H202 = Pb(NO3)2 + O2(r) + H20
KMnO4 + H202 = MnO2(t) + O2(r) +H20 + KOH

Zn(t) + NaOH(u36.) + H20 = Na2[Zn(OH)4] + H2(r)
K2Cr207 + H2S0O4 + K2S03 = Cr2(S04)3 + H20 + K2S04
FeSO4 + HNO3(koni.) = Fe(NO3)3 + NO2(r) + H20 + H2SO4
Cu(t) + H2SO4(kon1.) = CuSO4 + SO2(r) +H20

KI + CI2 = I2(1) + KCI

H202 + KOH + MnS04 = H20 + MnO2(t) + K2S04

Cu(t) + HNO3(kon1.) = Cu(NO3)2 + NO2(r) +H20

12(t) + CI2 + H20 = HIO3 + HCI

CuS(1) + HNO3(xoH1.) = CuSO4 + NO2(r) + H20
Na3[Cr(OH)6] + Na202(t) = Na2CrO4 + NaOH + H20

P(t) + HNO3(kouu.) = H3PO4 + NO2(r) + H20

K2MnO4 + H20 = MnO2(t) + KMnO4 + KOH

H2S + HNO3(xoni) = S + NO2(r) + H20

Al(t) + NaOH + H20 = Na[Al(OH)4] + H2(1)

KMnO4 + K2S03 + H2S0O4 = MnS0O4 + K2S04 + H20
KMnO4 + K2SO3 + H20 = MnO2 + K2S0O4 + KOH
KMnO4 + K2SO3 + KOH = K2Mn0O4 + K2S04 + H20
KMnO4 + H2S + H2SO4 = MnSO4 + K2S04 + S + H20
K2Cr207 + SO2 + H2S04 = Cr2(S04)3 + K2S0O4 + H20
K2Cr207 + KI + H2S04 = Cr2(S04)3 + K2S04 + 12 + H20
KMnO4 + HCI1 = CI2 + MnCI2 + KCI + H20

KI + H202 =12 + KOH

12 + H202 = HIO3 + H20

HCIO + H202 = HCI + O2 + H20

K2Cr207 + H2S + H2S04 = Cr2(S04)3 + K2S04 + S + H20
K2MnO4 + H20 = MnO2 + KMnO4 + KOH




59. NaBr + H2SO4 + NaBrO3 = Br2 + Na2S04 + H20

60. (NH4)2Cr207 = Cr203 + N2 + H20

61. Na2S03 +KMnO4+ H2S04(pa30)= Na2S04 + MnSO4 +H20+K2S04

62. Na2S03 + KMnO4 + H20 = Na2S0O4 + MnO(OH)2 + KOH

63. Na2S03 + KMnO4+KOH = Na2S04 + K2MnO4 + H20

64. KI + K2Cr207 + H2S04 (pa36) = 12 + Cr2(SO4)3 + H20 + K2S04

65. H2S + K2Cr207 + H20 =S + Cr(OH)3™ + KOH

66. C + HNO3(xoH1, rop) = CO2-+ NO2-+ H20

67. FeSO4 + H202(konm)+ H2S04(pa36) = Fe2(SO4)3 +H20

68. 12 + CI2 + H20 = HIO3 + HCl

69. NaClO2 + KMnO4 + H2S04 (pa36 ) = NaClO3 + MnSO4 + H20 + K2S04

70. KI + H202 = 12 + KOH

71. H202 +Hg(NO3)2 = O2-+ Hg2(NO3)2 +HNO3

72. HI + HNO2 = 12 + NO-+ H20

73. (NH4)2Cr207=N2+Cr203+H20

74. SO2 + K2Cr207 + H2S04 (pa30) = Cr2(S04)3 + K2S04 + H20

75. FeCl3 + H2S = FeClI2 + S + HCI

76. FeCl3 + H2S = FeCI2 + S + HC1

77. Cu + HNO3(pa36) = Cu(NO3)2 + NO + H20

78. HCI1 + K2Cr207 = CrCI3 + CI2 + KC1 + H20

79. HCI1 + K2Cr207 = CrCl13 + CI2 +KCl1 + H20

3amaun. CriocoOBI BEIPaXKEHUS COJEPIKaHUS PACTBOPEHHOTO BEIIECTBA B pacTBOpe. PacTBO-pUMOCTS.

1. HaiiTn MaccoByro 1010 TTFOKO3BI B pacTBope, coaepxaiieM 250 r Boubl U 40 r TIIHO-KO3HI.

2. Ckonbko TpammoB Na2SO3 motpebyercst it ipurotoBieHus 5 1 8 %-Horo (mo mac-ce) pactBopa (p=1,075 r/mm)?

3. 1 Mt 25 %-Horo (1o Macce) pactBopa coaepkut 0,458 T pacTBopeHHOTO BemiecTBa. KakoBa MIOTHOCTH 3TOTO pacTtBopa?
4. Hx 400 r 50 %-noro (o macce) pactBopa H2SO4 Brimapusanuem ynanunu 100 r Bo-asl. UeMy paBHa MaccoBasi JOJA
H2S04 B ocrasuiemcs pactBope?

5. ITpu 25 °C pacrBopumocts NaCl B 100 r Boxel. Haittn maccoByto nomo NaCl B Ha-CBIIIIEHHOM pacTBOPE.

6. Ckonpko TpammoB 30 %-Horo (mo macce) pactBopa NaCl mHyxHO n06aButh K 300 T BoAbI, 4T0O0B! MOXyduTh 10 %-HBbIi
pacTBop conu?

7. B xaxoit macce Boxsl Hago pactBoput 67,2 1 HCl (00beM M3MepeH IMpH HOPMAalbHEIX YCIOBHSX), YTOOBI MOIyduTh 9 %o-
HBIH (110 Macce) pactBop HCI?

8. Kaxkyro maccy 20 %-Horo (o macce) pactBopa KOH nHano no6aButs k 1 kr 50 %-Horo (o macce) pacTBopa, 4ToObI
NOJY4UTh 25 %-Hbli pacTBOp?

9. Omnpenennure MacCcOBYIO JIONO BeIleCTBa B pacTBope, mosydeHHoM cMmemierrneM 300 r 25 %-woro u 400 r 40 %-Horo (1o
Macce) pacTBOPOB 3TOTO BEIECTBA.

10. U3 400 r 20 %-Horo (110 Macce) pacToBpa MpH OXJIaXKAECHUM BblAeNWIOCh 50 I pac-TBOPEHHOTO BellecTBa. Yemy paBHa
MaccoBast JIOJSI ATOTO BEUIECTBA B OCTaBIIEMCS pacTBope?

11. Kaxoit o6veM Bogsl Haso npudasuts K 100 mir 20 %-Horo (o macce) pactBopa H2S04 (p=1,14 r/mi), 9T00BI IOTYIUTH
5 %-Hblit pacTBOp?

12. K 500 mi 32 %-noi#t (mo macce) HNO3 (p=1,20 r/mi) npubaswmmu 1 i1 Bogsl. Uemy paBHa maccoBas monist HNO3 B
MOJIy4eHHOM pacTBope?

13. Jlo xakoro o6bema Hazo pa3baButs 500 ma 230 %-Horo (mo macce) pactBopa NaCl (p=1,152 r/mi), uto6s! momyauts 4,5
%-nb1i pactBop (p=1,029 r/mi)?

14. HaiitTi MaccoByro J10JII0 a30THOM KHCIIOTHI B pacTBope, B 1 11 koToporo coxepxurcs 224 v HNO3 (p=1,12 r/min).

15. ITnotHOCTH 26 %-HOTO (110 Macce) pacroBpa KOH pasna 1,24 r/mn. Ckomsko moneit KOH maxoantes B 5 11 pactBopa?
16. B 250 r Boxsl pactBopeno 50 r kpuctamioruapara FeSO4-7H20. Berauciaute Macco-Byr0 JOJIO KpUCTAIIOTHApaTa U
6e3BoHOTO cynbdara xenesa (1I) B pactBope.

17. Haiitu maccet Bonel 1 MeHOTO Kymopoca CuSO4-5H20, HeoOXoauMbIe sl IPUTO-TOBJICHHUS OHOTO JIUTPA PacTBOPa,
cogepxariero 8% (macc.) 6e3BogHOi comu. [InoTHOCTH 8 % pactBopa CuSO4 paBHa 1,084 r/mi.

18. Jnsa npuroroBnenust 5 %-noro (1o Macce) pacrsopa MgSO4 B3sto 400 r MgSO4-7H20. Haiiti Maccy mojiydeHHOTO
pacTBopa.

19. Cxompko moneit MgSO4-7H20 nano npu6aButs k 100 Momsam Boxsl, 9T00BI momy-4uTh 10 %-HbI pacTBOp (110 Macce)
MgSO04?

20. Ormpenenure MaccoByro noiito CuSO4 B pacTBope, MoJydeHHOM Tpu pactoBpeHuu 50 T MEIHOTO Kynopoca
CuS04-5H20 B 450 r BOIBI.

21. B xaxoit Macce BOABI HyXKHO pacTBOpUTh 25 r CuSO4-5H20, uro6s! nomyunts 8 %-Hblil pacTBop (1o macce) CuSO4?
22. Ckounbko rpamMmmoB Na2S04-10H20 nanmo pactBoputs B 800 T Boxbl, 4ToOBI monyduth 10 %-Hbld pacTBOp (10 Macce)
Na2S04?

23. CkoinpKko TpaMMOB 2 %-Horo (1o Macce) pactBopa AgNO3 mamyr npu B3amMoneicT-Bun ¢ u3dbitkoMm NaCl 14,35 ¢
ocagka AgCl?

24. Haiitn maccy NaNO3, Heoboxomumyro aist mpurotosienus 300 mu 0,2 M pacTtBopa.

25. Cxonpko rpammoB Na2CO3 coaepxutcs B 500 mia 0,25 H. pacTBopa?

26. B xaxom o6weme 0,1 H. pacTBopa comepxutcsa 8 T CuSO4?

27. Jns meritpanuzanuu 30 mu 0,1 H. pacTBOpa 1mienoyu notpedboBasioch 12 M pactBopa KuciaoTel. OnpeneiauThb
HOPMaJIBHOCTH KHUCIIOTHI.

28. Haiiti momsapraocTs 36,2 %-Horo (1o macce) pactsopa HCI, mnotHOCTS KOTOpOro 1,18 r/mi.

29. B xakom o6veme 1 M pactBopa u B kakoM oO0beme 1 H. pactBopa coaepxkurcs 114 v Al2(SO4)3?




30. PactBopumots xnopuga kaamus npu 20 °C paBra 114,1 r B 100 r Bogsl. BeraucnuTts MaccoByro MO0 U MOJSUIBHOCTB
CdCI2 B HACBIIIEHHOM pacTBOPE.

31. CKOJIBKO MIJUTHITHTPOB 96 %-Horo (110 Macce) pactBopa H2SO4 (p=1,84 r/mMi1) HY)KHO B34Th AJIS NPUTOTOBIEHHS | JI
0,25 H. pactBOpa?

32. Cxonbko MmuututpoB 0,5 M pactBopa H2SO4 mosxHO mpurotoButs u3 15 mu 2,5 M pactsopa ?

33. Kaxkoit o6wem 0,1 M pactBoap H3PO4 moxHO nmpurotoButh u3 75 ma 0,75 H. pac-TBopa?

34. Kaxoit o6vem 6,0 M pactBoap HCI myxHO B3sTH Ut puroToBieHns 25 mia 2,5 M pactsopa HCI?

35. IMnotrocTs 40 %-HOTO (110 Macce) pactBopa HNO3 paBHa 1,25 r/mi. PaccunraTs MONSAPHOCTh U MOJSUIBHOCT 3TOTO
pacTBopa.

36. BbIaucuTh MaccoByro JOJIO THApokcHaa Hatpus B 9,28 H. pactBope NaOH (p=1,310 r/mm).

37. B 1 xr Boms! pactBopero 666 r KOH; mmotHOCTE pacTBopa paBHa 1,395 r/mi. Haii-ti: a) maccosyto nomo KOH; 6)
MOJISIPHOCTB; B) MOJISUTEHOCTb.

38. [TmotHOCTE 15 %-HOTO (110 Macce) pactBopa H2SO4 pasna 1,105 /M. BeraucianTs: a) HOpMaJIBHOCTB; 0) MOJISIPHOCTH;
B) MOJISZTBHOCTH PacTBOpA.

39. ITnotHOCTH 9 %-HOTO (MO Macce) pactBopa caxapos3sl C12H22011 pasra 1,035 r/mMi1. BEIMHCIUTB: a) KOHIIEHTPALIUIO
caxapo3bl B I/11; 0) MOJSIPHOCTB; B) MOJISUIEHOCTB PACTBOpA.

40. Haiiti Maccy BOJbI, HEOOXOIUMYIO JUIS IPUTOTOBJICHUS pacTBOpa Xjiopuaa Hatpus, cogepkariero 1,50 monst NaCl Ha
1000 r H20, ecau umeercs 10 r NaCl.

41. Kakoit 06wem 2 H. pactBopa H2SO4 motpedyercs mist mpurotosienus 500 ma 0,5 H. pactBopa?

42. Kakoit 06wem 0,05 H. pacTBopa MOXHO moyduth U3 100 mu 1 H. pacTBopa?

43. kakoit 00bemM 2 M pactBopa Na2CO3 nHamo B3sTh it ipuroToBieHus 1 i 0,25 H. pactBopa?

44. CKOJIBKO MUJUTHIIHTPOB KOHICHTPUPOBAHHOM comnsHON kucnotsl (p=1,19 /M), co-mepxarmeit 38 % (mo macce) HC,
HY)KHO B3STb Ui IPUroToBjieHus 1 i1 2 H. pacTtBopa?

45. K 100 mir 96 %-noit (mo macce) H2SO4 (mmorHocTs 1,84 r/™Mim) npubaswmmm 400 Mt Bozsl. lomyawmiicst pactBop
IUTOTHOCTHIO 1,220 T/MJI. BEIYHUCIIUTE €T0 SKBUBAJICHTHYIO KOHIICHTPA-IHIO M MaccoByIo oo H2SO4.

46. PaccunTtaTh HOpMaIBHOCTh KOHIIEHTPHPOBAHHOM CONSHON KUCIOTHI (IUIOTHOCTH 1,18 1/Mi), comepxarueit 36,5 % (macc.)
HClL

47. Kakoit o6wem 10 %-Hoii (mo Macce) cepHO# kucioThl (p=1,07 /M) motpedyercsl Uil HEUTpaIu3aluu pacTBopa,
conepskaniero 16,0 r NaOH?

48. Nmeercst pactBop, B 1 11 koTOoporo coxepxkutcs 18,9 r HNO3, u pactBop, conepxa-umii B 1 11 3,2 r NaOH. B kakom
00BEMHOM OTHOIIEHHH HY)KHO CMEIIaTh 3TH PacTBOPHI IS MTOY-YEHHS pacTopa, MMEIOIIEro HeHTPaIbHYIO PeaKIHio?

49. Kakoit 06wem 0,2 H. pacTBopa menouu notpedyercs s ocaxnenus B Bune Fe(OH)3 Bcero skenmesa, comepKamerocs: B
100 mn 0,5 H. pactBopa FeCl3?

50. Ckonbko rpammoB CaCO3 Beimazet B ocanok, eciu k 400 ma 0,5 H. pactBopa CaCl2 npubaBuTh H30BITOK pacTBOpa
conbl?

51. Juns meiirpanusamuu 20 ma 0,1 H. pacTBopa KuciIoTsl motpedoBanock 8 mi pactBopa NaOH. Ckonsko rpammoB NaOH
cozepxkut 1 11 3TOoro pacreopa?

52. Ha neitrpanmuzanuro 40 mn pactBopa menouyn uspacxogoano 24 miu 0,5 H. pactBopa H2SO4. KakoBa HOpMaJIbHOCTH
pactBopa menoun? Kakoit o6sem 0,5 H. pactBopa HCI moTpebo-Bascs Ob1 aist TOH ke remn?

53. Jna HeWTpanu3aluuu pacTBopa, colepxaniero 2,25 r KUCIOTH MOTPeOOBaIoCh 25 Ml 2 H. pacTBOpa IIENOYH.
OmnpenennuTh SKBUBAJICHTHYIO MACCY KHCIIOTEHL.

54. Ha neitrpanuzanuro 20 ma pactBopa, coaepxkamero B 1 1 12 r menouu, u3pacxono-sano 24 miu 0,25 H. pactBopa
KUCTIOTHI. PaccunTaTh KBUBAJICHTHYIO MACCy IEIOYH.

55. Kaxoit 06weM 15 %-Horo (1o macce) pactBopa H2SO4 (p=1,10 r/mu1) moTpebyeTcst Uis MOTHOTO pacTBopeHus 24,3 r
Mg? 27,0 T Al?

56. Jis monHOTO ocaxknerus BaSO4 u3 100 r 15 %-Horo (o macce) pactBopa BaCl2 morpe6osanocs 14,4 mn H2SO4.
Haiitu HopmansHOCTh pacTBopa H2S04.

57. Kaxoit 06beM 96 %-Holi (110 Macce) CepHOM KUCIOTHI (INIOTHOCTE 1,84 I/MIiI) M Ka-Kyl0 Maccy BOJIBI HY)KHO B3STh IUIS
npurotoBieHus 100 mi 15 %-nHoro (o macce) pactsopa H2SO4 (p=1,10 r/m).

58. B 500 r Bogs! pactBopeHo npu HarpeBanuu 300 r NH4CI. Kaxas macca NH4CI BeI-nenurcs u3 pacTBopa mpu
oxnaxnenuu ero a0 50 °C, ecnu pactBopumocts NH4CI npu 3toit rem-niepatype pasaa 50 r B 100 r Bozbi?

59. PactBopumocts xnopata kanus npu 70 °C pasna 30,2 1, a npu 30 °C — 10,1 r B 100 r Bogsl. CkOJIBKO TpaMMOB XJopaTa
kanud Belaenutcs u3 70 r HaceimenHoro npu 70 °C pactBopa, ecau ero oxaaauts 1o 30 °C?

60. Koadduuuent pactBopumoctu cynbpara meau npu 30 °C pasen 25 r B 100 r Boasl. Byner nu npu 3T10# Temneparype 18
% pacTBOP COJIM HACBILICHHBIM?

61. CKOJBKO TPaMMOB HUTpaTa Kanus BelkpucTaiusyercss U3 105 r HaceimenHoro npu 60 °C pacTtBopa, eciid OXJIaJUTh €ro
10 0 °C? KoapunneHTs! pacTBOPUMOCTH COJIU IIPH YKa3aH-HBIX TEMIIEpaTypax cooTBeTCTBeHHO paBHBI 110 1 13 r B 100 r BOgHI.

62. 1 1 Boxst Haceimern CO2 nipu 0 °C nox naenenuem 506,6 klla (3800 MM.pT.cT.). Ka-koif 00beM 3ailiMET PaCTBOPEHHBIH

ra3, €Cliv BBIIEIUTh €r0 U3 BOABI U IPUBECTU K HOpMasIbHBIM ycaoBusiM? PactBopumocts CO2 nipu 0 °C pasna 171 M B 100 mu
BOJIBIL.
63. PactBopumocts ammuaka npu 20 °C paBna 702 mu B 1 mut Boasl. HaiiT MaccoByto 010 aMMHaKa B HAaCBIILIEHHOM

5.3. TeMaTHKa KypCcOBBIX padoT (KypPCOBBIX POEKTOB)

He npenycmorpeno VII

5.4. ®oHJ OLIECHOYHBIX CPEACTB /ISl MPOBeIeHUS TEKYIIEro KOHTPOJIS

IIpenonaBanue Heopranuueckoit XxumMmun KpoMe Kypca JEKIUi BKIFoIaeT 00s3aTeNbHOe IPOBEICHUE JA00PaTOPHBIX 3aHIATHIH.
Llenbto 1abOpaTOPHBIX 3aHATHH SABIIETCS (POPMUPOBAHUE YMEHHH BBITIOIHSATH TUIIOBBIC PEAKIUK Ha (PyHKIHMOHAIBHbIE TPYIIIEI 1
Ka4eCTBEHHO OIPENENIATh HEKOTOPBIE COCMHEHMSL.




JlaboparopHast paboTa BBIIOJIHAETCS KaXKABIM CTYIEHTOB HHANBUAYAIBHO. [I711 5KOHOMUH BpeMEHH U 0ojee MTy0oKoro
OCMBICIICHUS TA0OPAaTOPHON PabOThl HEOOXOANMO B IIPOLIECCE CAMOIIOATOTOBKH POYNTATH OIMCAHUE OIBITOB, YACTUYHO
3aITOJTHATH MPOTOKOI TJabopaTopHOU padoThl. Ha kaXkmoM 3aHATHH NOCIIE BEITOTHEHHS 3KCIIEPUMEHTAIILHON YaCTH TIPOBOIUTCS
TEKyIIHi KOHTPOJIb IT0 YCBOCHUIO yueOHOTO MaTepuaina. CTyaeHTy npeiaraeTcsa HeCKOIbKO BOIIPOCOB, Ha KOTOPBIE OH JaeT OTBET
WK YCTHO, WIN B IIMCBMEHHOM BHZE. ECIIN CTy/IeHT NpaBHIIbHO OTBETHII Ha MPEIOKEHHBIE BOIIPOCHI, 3HAUUT, MaTEepHall TEMbl UM
YCBOEH, 1 OH IOJIy4acT 3a4eT 10 JaHHOH TeMe.

Taxum 06pa3oM, (HOHI OLICHOUHBIX CPEICTB IO JaHHOH (opMe KOHTPOIIS BKITIOYACT B ce0s 2 3MeMeHTa:

- TpeboBaHUs K 0(DOPMIICHUIO OTUETA;

- ZIOTIOJTHUTENBHBIE BOIIPOCHI JUIsl 3aIIUTHI JIAOOPATOPHOH PabOTEL.

TpeboBaHMA K 0(OPMIIEHHIO OTYETA IT0 Ta00PATOPHEIM paboTaM

BBEJEHHE

OO6mre TpeOoBaHMS K BHITOJHEHHUIO Ja00paTOPHBIX paboT

[epen BeImoTHEHNEM 1a00PaTOPHOTO MPAaKTHKyMa HEOOXOIMMO HAa BBOAHOM JIAOOPAaTOPHOM 3aHATHH M3YIHTH OOIINE IpaBHia
MOBE/ICHUS M TEXHUKY 0€30MIaCHOCTH MU BBINOJHEHHH JIAO0PATOPHBIX pabOT O XUMHUH, CIIUCOK JIUTEPATyphl PEKOMEHTyeMOH IS
UCIIOJIb30BaHNUS IPY HOATOTOBKH K BBIINOJIHEHUIO JJA00PAaTOPHBIX padboT n «TemaTnueckuii miaH 1abopaTopHbIX paboT»,
WUMEIOIINICS B Ta00OpaTOpHH.

[Tops oK MOATOTOBKH K BRIIOJTHEHHUIO TA00PaTOPHOH pabOTHL:

CTyaeHT JOJDKEH SBIATHCS Ha JabopaTOpHbIE 3aHATHS MOATOTOBIEHHBIM K 1a00paTOpHO# paboTe, BBITOJHEHUE KOTOPOH
HpeTyCMOTPEHO TEMATUYECKUM TIAHOM Ha COOTBETCTBYIOILLYIO J1aTy.

[IpenBapuTenpHas MOATOTOBKA K paboTe BKIIoUaeT 0(opMIICHHE TIEPBOM M BTOPOH YacTH OTYETa IO COOTBETCTBYIOIIEH (hopme u
BBIIOJTHEHHE 33JJaHUS IS CAMOCTOSITENIFHOI TOATOTOBKYU K yKa3aHHOU 1abopaTopHOit paboTe ¢ UCIOIb30BaHIEM MaTEPHUAIOB
JeKIMH, y4eOHNKa U JaHHBIX METOJUYECKNX YKa3aHUMH.

Ortuer o npexcroseil padoTe odopMIIeTcs O CIeayomen popme: nata BEITOTHEHI paboThl, Ne tabopaTopHOit paboTHI,
Ha3BaHHUE paboThl, I Teopernyeckas gacTs, Il mpakTnyeckas 4acTs.

TeopeTuueckas yacTh - B pa3jese H3IaratoTcs OCHOBHBIE TOHATHSI, 3aKOHBI, pacueTHbIe (POPMyIbI, KOTOPBIE HEOOXOAUMO YCBOUTD
JUISL CO3HATEIBHOTO BBITOJIHEHUS SKCIIEPUMEHTa U IPAMOTHOH 00pabOTKH pe3ynbTaToB. [lepedeHb MoHATHIT U 3aKOHOB UMEETCs B
METOIIMYECKUX YKAa3aHUAX K COOTBETCTBYIOIIEH Ta00paTOpHOH paboTe B paserie «TeopeTndeckas 0a3za SKCIIepUMEHTay, C
UCIIONIb30BaHHEM KOTOPBIX BBIBOASATCS (POPMYIIBI Ul pacyeTa OonpeenseMoii B paboTe BeTUIHHBL. B KOHIle pa3zena IpHBOAITCA
PEIICHUS ¥ Pe3YAbTaThl BEIIIOJIHEHUS 3a/laHUH JUIS CAMOCTOSTEIILHOM TTOJITOTOBKH K COOTBETCTBYIOLIEH 1ab0opaTopHOi paboTe.
IpakTHdeckas 9acTb - B pa3iesie MPUBOUTCS:

PHCYHOK U OIFICaHHE OTBITHON YCTaHOBKU;

nepedeHb HEOOXOAUMBIX PEAKTUBOB, MIOCYAbI, BCIOMOTATEIbHBIX MATEPUAIIOB,

U3MEPHUTENbHBIX IPUOOPOB (I U3MEPUTENBHBIX IPHOOPOB yKa3aTh KJIACC TOYHOCTH, LIEHY JEICHNUS) B METOANYECKHIX YKa3aHUAX K
BBITIOJTHEHHIO COOTBETCTBYIONIEH TabopaTopHOii paboTHl);

TUIaH YKCIICPHMEHTA,;

ypaBHEHUsI peaKIuii;

TabJHIa IS 3aITUCH Pe3yAbTaTOB H3MEPEHUIH.

Iopsiox BeIMOTHEHHS Tab0paTOPHOIt pabOTHI

Ha naGopaTopHOM 3aHATHU CTYJEHT y4acTBYET B MHIUBHUIYaIbHOM cOOECEI0BAaHUHU C MperoaaBaTeneM Mo COAEPKAHHUIO
npezcrosiueii pabotsl. [IpernonaBaTens Jenaer 3aKiI0UCHIE O TOTOBHOCTH CTyAEHTa K paboTe 10 copepkanuio 1 n 2 yacrei
0TYeTa, pe3ylabTaTaM BBITIOHEHNUS 3aJaHUS IS CAMOCTOSITENIFHOM MOTOTOBKH, KOTOPBIE MTPEICTABIAIOTCS B BUJIE CIICTYFOIINX
TaOIHIL.

B cimyyae 1ocTaToOuHOro ypoBHS MOATOTOBKH CTYAEHT MOJIy4aeT JOMYCK K BBIMOJHEHHUIO SKCIIEPUMEHTA U 10| HAOII0AeHHEM
nabopaHTa BEIOJHSAET PadOTy B COOTBETCTBHH C INTAHOM HKCIICPHMEHTA, BHOCHT Pe3yIbTaThl H3MEPEHHUH B TaOJIHILY, IPOBEpsIeT
MOJyJIEHHbIE Pe3yIbTaThl U IPABUIBHOCTD MX 3allUCH Y IIpernoiaBartelis. B ciydae HelpaBUIBHOTO H3MEPEHHUS U 3aIIHCH
HOJTYy4YEHHBIX Pe3ylNbTaTOB CTYIECHT HOBTOPSET U3MEPEHHs U KOPPEKTUPYET 3aIIUCH Pe3yIbTaTOB, I03TOMY Pe3yNbTaThl H3MEPEHUI
Ha IIEPBOM 3Talle [1eJIeco00pa3sHO BHOCUTB KapaHAamoM. [Ipn TOCTHKeHUN pa3syMHBIX PE3yNbTaTOB U MIPABUIBHOTO X BHECCHHS B
Ta0IHITy HeOOXOANMO IIPUBECTH B OPAIOK pabodee MeCTo, CIaTh METOAMIECKHE YKa3aHHs, 000pyI0BaHHE ISKYPHOMY FIIH
1a00paHTy U MOAINKCATh TaOIHIly SKCIIEpUMEHTANbHBIX JaHHBIX Y IpenoaBaTes. B 3ToM cioydae cTyIeHTy 3aUuThIBaeTCS
BBIMIOJIHEHHE JKCIIEPUMEHTA, eMy ClIeqyeT MIPUCTYMUTb K 00paboTke pe3ynbTaToB U COCTABIECHUIO CIEYIOLIEro pa3jiena oTyera -
[II PacyeTrs! u BEIBOIBI.

B paznerne momkHBI OBIT IPEICTABICHEL:

Pacuer onbITHOTO 3HaueHUs (XOMBITH.) ONpeensieMOoil BENUYUHBI ITyTeM MOJCTAaHOBKH B pacyeTHYIO (hOPMyYITy COOTBETCTBYFOIIUX
TaOJINYHBIX JaHHBIX.

Pacuer Teopermueckoro 3HaueHUS (XTEO0p.) onpenensieMoi BETHIUHBI IT0 COOTBETCTBYIOMEH GopMye.

Pacuer orHOCHTENBHOI OMIMOKH ¢ TOUHOCTEIO 10 0,1%.

ITpu mpoBeeHNH PacUETOB U BHECEHUH YHCIOBBIX 3HAUEHUH Pe3yIbTaTOB U3MEPEHUH U pacyeToB B TAOIMILy HEOOXOAUMO
PYKOBOZCTBOBATHCS OOIIMMHE IPaBHIIAMH 110 00pa0OTKE pe3yIbTaTOB H3MEPEHHUH.

Ilocne 3aBepuenus 111 yactu oTyera, OH ciaeTcsa Ha IPoBepKy. I1ocie no10KUTENbHBIX Pe3yIbTaTOB IPOBEPKU OTUETA JAHHAS
paboTa cunuTaeTcs BBIIOJIHEHHOM.

CTyIeHT JOMYCKAeTCsl K 3K3aMeHy 10 JUCLMILUIMHE, €CII UM B TE€UEHHE CEMECTPA BBIMOIHEHBI BCE IPEAYCMOTPEHHbIE
TEeMaTHYECKIM ITAHOM JTa00paTOpHBIE pabOTHI, TOIYYEHBI TTOJIOKUTENBHBIEC PE3yIbTATHI TPH BBOAHOM KOHTPOJIE, KOHTPOJIBHOH
paboTe U BHINOTHEHB! HHANBUIyaIbHbIE 3aJaHUS 110 COOTBETCTBYIOIINM pa3fenaM IIPOTpaMMBI.

Bormpocs! 1u1st 3amuts! 1a60paTopHOil padboTh!
Bomnpocs! u 3anaun x 1a60paTopHOIT paboTe CKOPOCTH XMMUUECKOH PEaKIIui»
I. Uro Ha3bIBAETCSI CKOPOCTHI0 XUMHUUECKON peakiuu? B kakux ennHHUIax oHa uMmepsiercs?




Kaxkue (akTops! BIUSIOT Ha CKOPOCTh XUMHUYECKON peakunuu?

3aBHCUMOCTb CKOPOCTH PEaKIMU OT KOHLUEHTPAIMU PEarupyIOMINX BEIECTB B TOMOI€HHON CHCTEME.
3aBUCHMOCTb CKOPOCTH PEaKLMU OT KOHLUEHTPALUU PEarupyroliix BEIECTB B I€TEPOI€HHON CHUCTEME.
3aKkoH NIEHCTBYIOMIMX Macc.

KoHcTaHTa cKOpOCTH XMMHYECKON peakLuu.

BimsiHne Temmnepatypbl Ha CKOpPOCTh XUMHUUecKHX peakuuid. [Ipasuno Banr-I'odda.

UYro Takoe KaTanuaTop, KaTalu3 W WHTHOUTOP, VIS YerO OHH HYXKHBI?

9. KakoB MexaHU3M AEHCTBUs KaTaIH3aTOPOB B TOMOTEHHOI M reTeporeHHON cucremax?

10. BeIpazure MateMaTHUeCKH CKOPOCTH NMPSMBIX U 0OpaTHBIX PEaKIvi:

a) N2 + 02 [1 2NO; 6) Fe203(tB.) + 3CO(r.) [] 2Fe(TB.) + 3CO2(T.);

B) 2NO + 02 [1 2NO2 1) N2+ 3H2 [] 2NH3.
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11. Bo ckosbko pa3 yBeIMUYHUTCS CKOPOCTb PEeaKUUM MpH MOBbIeHUH TemnepaTypsl ¢ 20°C mo 50°C, ecnu TemmneparypHbIid
k03 duimeHT pasex 3.
12. Bo ckompko pa3 cremyeT yBeNHMUYHTh KOHIGHTpaIwio BemiecTBa B2 B cucreme 2A2(r.) + B2 = 2A2B(r.), 9To0BI IpH

YMEHBIIICHUH KOHIICHTPAIUHU BelnecTBa A B 4 pa3a CKOPOCTh IPIMOH
peakIy He U3MEHUNACh.

13. B cucreme CO + Cl12 = COCI2 xonneHTpanmio yrapaoro rasza ysenumdmwind ot 0,03 mo 0,12 Momb/1, a KOHIIEHTPALUIO
xsopa — ot 0,02 o 0,06 Moss/11. Bo ckosbKO pa3 BO3pocia CKOPOCTh MPSIMOH peaKmum?

14. UeMy paBeH TeMmepaTypHbIil K03(PULIUEHT CKOPOCTH pPEeaKLuH, eCli MPH yBEIMYEHHH TeMIilepaTypsl Ha 30 rpamycoB
CKOPOCTB pEakIny BO3pacTaet B 15,6 pas.

15. ITpu 150°C HexoTopas peakmys 3akaHduBaercs 3a 16 munyt. [IpuHEMas TemmepaTypHbIH KoddduimenT ckopoctn

peakIiy paBHBIM 2,5, pacCUUTaTh, 4epe3 Kakoe BpeMs 3aKOHUUTCS 3Ta Peakiys, eClii IpoBoaAuTs ee: a) mpu 200°C; 6) mpu 80°C.

Bompocs! n 3amaun k 1a00paToOpHOH paboTe « XMMHIECKOE PaBHOBECHE

1. Kaxkne peakunu Ha3pIBaoTCs HEoOpaTUMBIMH M oOpatumeiMu? [IpuBenure mpuMepst.

2. JaiiTe onpenenenue NOHATHIO XMMHUUYECKOE paBHOBecHe. Kak MOXHO HCIIONb30BaTh 3aKOH JEUCTBYIOIIMX MAacc JUISL
00paTUMBIX peakiuii?

3. Jaiite onpeneneHue MOHATUIO KOHCTAHTA PaBHOBECHSL.

4. CBs3p KOHCTaHTBI PAaBHOBECHUS C PABHOBECHBIMU KOHIEHTpanusiMu. OT KakuxX (paKTOPOB 3aBUCHUT 3HAUEHHE KOHCTAHTHI
paBHOBecHs?

5. Coopmynupyiite npuaiwn Jle-1larense. Kakne GakTopsl BIUAIOT Ha U3MEHEHHE XUMHYECKOTO PaBHOBECHS?

6. Kak BIHSIOT yMCHBIICHHE KOHICHTPAIIUN PEaTHpPYIOMIMX BEIIECTB, TEMIICPaTyphl M AAaBICHHUS HAa CMEIICHUE
XUMHYECKOTO paBHOBecus B peakuuu: N2 + 3H2 [1 2NH3 + Q.

7. Kak BAMsIOT yBeIMUEHME KOHLEHTPALUU NPOLYKTOB PEAKLUH, TEMIIEPATYPbl U JaBJIECHUS HA CMEILEHHE XMMUYECKOTO
paBHOBecus B peakiuu: N2 + 3H2 [ 2NH3 + Q.

8. PaBHOBecue B rereporeHHsIx cucreMax. OT Kakux (pakTOpPOB OHA 3aBHCHT?

9. B kakyio cropony cmecturcst paBaoBecue peakimu COCI2(r.) [1 CO (r.) + CI2(r.) npu BBECHUH B PAaBHOBECHYIO
CHCTeMY UHEPTHOTO Tra3a npu: a) V = const; 0) p = const.

10. Kak Bnuser uaMeHeHHe NaBJICHHUs Ha PABHOBECUE CIEAYIOIIMX PEaKIHii:

a) H2 + 12 (1 2HI; 6) C2H50H + NaOH [ C2H50Na + H20;

11. Yepes HekoTopoe Bpems mocie Hadana peakiuun 4HCI1 + O2 [ 2H20 + 2CI2 KOHIEHTpaluu BEIIeCTB COCTABIISIIN:

[H20] = 0,12 moms/m; [C12] = 0,12 momns/it; [HCI] = 0,3 mons/it; [O2] = 0,2 momns/n. Halinure: a) 3HaueHHe KOHCTAHTHI PABHOBECHST;
6) KaKOBBI HCXOJHBIE KOHIICHTPAIIUU XJIOPOBOIOPOAA U KUCIopoaa?
12. Kak BAMSAIOT yMeHbIIEHHE TeMIepaTyphbl, JaBlIeHUS U KOHLEHTPALUUH MPOAYKTOB PEAKIMH Ha
CMEIICHNE XUMHYIECKOTO PABHOBECHS B CIICAYIOIINX CUCTEMax?

a) 2NO + 02 [ 2NO2 + 28 kkai; 6) 2HBr [] H2 + Br2 -16 kkain.
13. Koncranra paBHoBecus peakiuu FeO(k.) + CO(r.) [ Fe(x.) + CO2(r.) npu HeKoTOopoii Temnepatype paBHa 0,5. Haiinurte
paBHoBecHbIe kKoHIeHTparmu CO u CO2, ecny HaYaabHbIC KOHIIGHTpAIMK 3THX BetiecTB coctaisiin: [CO] = 0,05 monb/n; [CO2]
=0,01 momb/11.
14. PaBHoBecue B cucteme H2 (r.) + 12 (1.) [J 2HI (r.) ycTaHOBMIIOCH TIpU clienyromux KoHuenTpauusax: [H2] = 0,025 mons/m; [12]
= 0,005 mouw/m; [HI] = 0,09 Mosw/i1. Onpenenute HCXOJHbIE KOHIIEHTPAIIUK HOJIa ¥ BOJOPOA. .
15. TIpu HekoTopoii Temneparype paBHoBecue B cucteme 2NO2 [1 2NO + O2 ycTaHOBHIOCH NPH CIAEAYIOMIUX KOHIIEHTPALMAX:
[NO2] = 0,006 monb/m; [NO] = 0,024 mons/n. Halinure: a) KOHCTaHTY paBHOBECHUS peakiyuu; 0) HCXOJHYI0 KOHIeHTpanuio NO2.

Bomnpock! 1 3aa1aun k gabopatopubiM pabotam o TeMe PACTBOPDI: «Teopus 31eKTpOIUMTHYIECKOM AUCCoUauy. Peaknnu
HOHHOTO 00MeHa», «/loHHOE IPON3BECHIE BOIBI, BOJOPOAHEIH IMOKa3aTenby, « napomms»

Jaiite onpeneneHus NOHATHAM JIEKTPOIUT U HedNeKTpoauThl. IIpusenure npumepst.

ChopmynupyiTe TpH MOJOKEHUS TEOPUH IEKTPOJIUTHUECKOIN AUCCOLMALIMY IIBEICKOTO XUMHUKa AppeHuyca.
KakoB MexaHU3M 3JIEKTPOJUTUYECKON TucconManuu?

JHaiite onpeneneHus NOHATHAM TUAPATHL, COIbBATHI, TUApATaLuUsl U coibBaTauus. Ilpusenure nmpumMepsl.
Juccounarysi KUCIOT (OTHOOCHOBHBIX, IByXOCHOBHBIX M TPEXOCHOBHBIX).

Juccounanust ocHOBaHUN (OJAHOKHCIOTHBIX, IBYXKUCIOTHBIX U TPEXKHUCIOTHBIX).

Juccounanus cpeqHUX coJiel, KUCIBIX U OCHOBHBIX COJIEH.

HonHble ypaBHEHHUs! peakuuil (Kakue BEIecTBa ClieAyeT n300pakaTh B BHIE MOJEKYIN).

. [puBenuTe MpUMepbl HOHHBIX PEaKIUi WAYIIUX ¢ 00pa30BaHUEM OCAIKOB.

10. [IpuBenuTe mMprMepsl HOHHBIX PEAKIUA HWIYIINX ¢ 00pa30BaHHUEM ra3000pa3HBIX M MaJOPACTBOPHMEIX BEIICCTB.
11. IMpuBenuTe MpUMepsl HOHHBIX PEAKIUH UAYINX ¢ 00pa30BaHMEM MAJIOAMCCOLUHUPYIONMX BEIIECTB (CIadbIx
9JIEKTPOJIUTOB).

RN




12. ITpuBeauTe MpUMepsl HOHHBIX PEAKIUH UAYIUX ¢ 00pa30BaHMEM KOMILIEKCHBIX COCTHHEHHMI.
13. Crenens aucconnanuu. KoHcranra qucconyaiui.
14. ®akTOpHI BIMSIONINE HA CTETICHb AUCCONMANNH (TIPHPOA PACTBOPHUTEIIS,
KOHI[CHTPAIHS PaCTBOPA U HAINYNE OJHOUMEHHBIX HOHOB)
15. CunbHble U cnalble 2IEKTPOIHUTEL.
16. [IpumeHeHne 3aKOHa AEHCTBYOIIMX MacC K CIa0BIM 3JIEKTPOIUTAM.

Bomnpocs! u 3ana4n k 1a60paTOpHBIM paboTaM « OKHCIUTENEHO-BOCCTAHOBUTEIBHBIE PEAKIIIY, « DTEKTPOIU3»

Onekrponu3. 3akonsl Papanes.

B dgem pasHHIa MPOIIECCOB AMEKTPOIN3a PacIUIaBOB M PAcTBOPOB. [IpuBecTH mprMeps!.

Uro Takoe BBIXOJ MO TOKY?

Uro Takoe aneKTpopadMHUPOBAHUE METAJIIOB?

. Haiinute 00beM kucimoposa (H. y.), KOTOPBIA BBIICIACTCS MPH MPOMYCKaHUK TOKa CHIoi 6A B TedeHuu 30 MUH. yepes
BoaHbIH pactBop KOH.

6. IMpu snexrponuse BogHoro pactBopa Cr2(SO4)3 Toxom cunoif 2A Macca KaTofa yBeIW4MIach Ha 8 . B TedeHnn xaxoro
BpPEMEHH ITPOBOJIMIIN IIEKTPOIU3?

7. BBIYUCITUTD DIIEKTPOXUMHYECKUN SKBUBAJICHT IIWHKA, €CITU MPH IeKTposm3e pactBopa  ZnCI2 toxom 2,8A a 3a 5 muH 32 cek
BeLenunock 0,314 r nuska. IlpuBenuTe cxemy JIEKTpoJIN3a U ypaBHEHUs PEaKILUil Ha 3JIEKTpoJax.

8. Ilpu aekTponuse pacTBopa cyiabdaTa Mean Ha aHOE BbIIENWIOCh S60 M kuciopoaa. CKOJIBKO rpaMMOB MEIH BBIIEIUIIOCH Ha
katone? Hanummre ypaBHEHUS peakMid, IPOTEKAIOIMX Ha 3JIEKTPOJax.

9. CocTaBUTh 3IIEKTPOHHBIC YPaBHEHHUS PEAKIH, MPOUCXOIAIINX HA YTOJIBHBIX 3JEKTPOIax IIPH HJIEKTPOIIN3E PAcTBOpa XJIOPHIA
menu (II). Ompenenutsb, KaKue TPOAYKTHI BBIIACISIOTCS Ha dJIEKTPOJaX.

10. CocTaBUTh JICKTPOHHBIC YPABHEHUS ITPOIIECCOB, IIPOUCXOISIIHNX MIPU IEKTPOIIM3E pacTBOPa Cy/Ib(aTa IIMHKA C HHEPTHBIMU
anexTpoaamu. ONpenennuTh COCTaB MPOAYKTOB, BEIICIHUBIINXCS Ha SIEKTPOJaX U 00pa30BaBIINXCS B KATOTHOM U aHOTHOM
MPOCTPAHCTBE.

11. CocTaBUTh 2JEKTPOHHBIE YPABHEHHSI PEaKLUH, MPOUCXOIIIINX IPU dIEKTPOIIM3E PacTBOpa Cynb(daTa HUKENS C HUKEIEBBIM
AQHOJIOM.

12. KakoBa cujia TOKa IpH 3JEKTpoIn3e, eciu 3a 50 MuH Bbaenmiack Best menpb u3 120 ma pactBopa CuSO4 konuentpauuu 0,4
MoOJIB/n?

13. Kakoit 00bem Bogopoaa (H.y.) BBIACTUTCSA Ha KaToje, eciau yepe3 pactBop NaCl npomyiieH Tok cuitoit 2A B Teuenue 20 Mun?
14. Neranp xpomupyeres B BogHoM pactsope Cr2(SO4)3 npu cuite Toka 3A. OnpeaenuTts NpoJo/DKUTENBHOCTD MIEKTPOJIN3a, ECIIU
Ha TMOBEPXHOCTH JAeTalii HeoOXoauMo HaHecTH 1,3 T xpoma. Beixon o Toky paBer 40%.

15. B yeM 0cOOEHHOCTH METAJNTUYECKON CBSI3H?

16. Uto Takoe psiJi HAPSDKEHUST METAIJIOB, M KaKHe MPaKTUYECKUE BHIBOJBI MOXKHO CHENIaTh U3 HEro?

17. Kakyro (yHKIIHFO BBITIOTHSIET METAJII IIPH B3aUMOJISHCTBUY C KHCIOTaMU?

18. Yem oObsACHsAETCS MaCCUBUPOBaHKE MeTanaoB? Kakue MeTauibl HACCUBUPYIOTCA KOHIIGHTPHPOBAHHBIMU PACTBOPAMH CEPHOM U
A30THOM KHCIOTHI?

19. Kakue MeTamibsl B3aMMOJEHCTBYIOT C KUCIOTaMU | IIEI0YaMH?

20. Kakue npoayKTHI OIy4aroTCs IPH B3aNMOICHCTBUHU aKTHBHBIX MeTainoB (Li — Al) ¢ KOHIIEHTPHPOBAaHHO CEPHOM KUCIOTOI?
IIpuBeauTte npuMepsl U HAITMIIUTE YPABHEHUS PEAKIIMM.

21. Kakue BemiecTBa rnoixy4arorcs Mpy B3auMOJICHCTBUH MajoaKTUBHBIX MeTaiioB (Cu — Au) ¢ KOHIIEHTPUPOBAHHOM a30THOM
kucinotoi? [Ipuseaure npuMepsl ¥ HAUIIUTE YPABHEHUSI PEaKLU.

22. B pacTBOp XOpPOBOJOPOAHON KHCIOTHI OITyCTHIIH ITHHK KOJIU4ecTBOM BemecTsa 0,2 Mok, Kakoit 06beM ra3za MoxkeT
BbLICTUTHCS (H.Y.)?

23. JIyig noydeHus: BOJopoJia 00paboTalii cMeCh CTPY)KEK METallla U MEJIM Maccoi 1 T pacTBOpoM pa30aBICHHON CepHOM
KUCTIOTHL. OOBEM BBIISIUBIIETOCS BOJOPOAA OKa3aJICs paBHBIM 1,12 11 (H.y.). BeraucanTh cocTaB cMecH B MPOIEHTAX.

24. Tlpu pacTBOpeHHHU 00paslia CMECH ONMIIOK MeJH, KeJle3a U 30J10Ta B KOHIIEHTPUPOBAHHOHN a30THON KUCIOTe 00pazoBasoch 6,72
nraszau 8,55 r HepacTBOpUMOTro octaTtka. [Ipu pacTBOpeHHH Takoil ke HaBECKU B XJIOPOBOJOPOJHON KUCIOTE BBLAEIUIOCH 3,36 11
ra3a. OnpenenuTs NPOLEHTHBIA COCTaB UCXOAHON CMECH.

25. Kaxoit U3 MeTayuIoB He BBITECHSET BOJOPO U3 pa30aBICHHBIX PACTBOPOB KHUCIOTHI:

DA~

a) MarHui, 0) xpowm, B) HaTpui, T) PTYTh
26. Kaxue U3 IepeInCICHHBIX METAJUIOB CIIOCOOHBI BRITECHUTH BOJIOPOJT M3 BOJIBI?
a) ’Keneso, 0) HaTpmii,  B) cepebdpo, T) JTUTHH

27. XKene3nas miaacTUHKa Maccoi 6 I morpyXxeHa B pacTBOp MeIHOro Kyrnopoca. IlnacTunky BeIHYAH, BeICymid. Ee macca
okazanach paBHo# 10,13 r. 28. Beiunuciute Maccy Meau, OCEBIIEH Ha MIACTHHKE.

28. Jlutuit maccoti 0,7 T omyctrim B 100 mut Bosl. Onipenenute 00beM BBIACTHBIIETOCS ra3a H MaCCOBYIO JIOJII0 00pa30BaBIIETOCS
BEII[ECTBA B PACTBOPE.

BOHpOCBI " 3aga4u K na60paTopH0ﬁ pa60Te «Haceprmennsie YriIeBO4OPOAbD?

1. [IpoBepuB pacTBOPUMOCTH B CEPHOM KHCIIOTE W IIENOYH, CAeIaiTe BBIBOJ O KUCIOTHO-OCHOBHBIX CBOMCTBax
Ba3eIMHOBOTO Macia.

2. CpaBHMTE paCTBOPUMOCTh Ba3€JIMHOBOIO Macja B Ka)XJOW M3 Tpex rpynn pacTBopureneil. B kakoil rpynme
pacTBOpsieTCs Ba3eIMHOBOE Macio?

3. Ha ocHOBaHMHU IOIY4EHHBIX PE3yNIbTATOB NPEICKAXXKUTE, B KAKOM H3 pacTBoputeneil — quatunosoM sdupe (L1=1,15D, [
=4,34), muokcane ([1=0, [1=2,21) wiu numetundopmamuae ([1=3,86D, [1=36,7) — Ba3eIMHOBOE MACIIO PaCTBOPATLCS He OYIeT.

4. [Mpoucxomut 1 W3MEHEHNE OKPACKH IepMaHraHaTa KaJius B poOHpKe?

5. CpaBHUTE [I€ICTBUE OKUCIUTENECH — IIEpMaHraHaTa Kajlus B HEUTpalbHOM, KUCJIOH U ILENIOYHOM cpenax — IpH

KOMHATHOM TeMIIepaType U IIPU HarpEBaHUU.




6. Ha ocHOBaHMU IIPOBEIEHHOTO HKCIICPHMEHTA CIelaiTe BBIBOJX 00 OTHOIICHHH AKaHOB K OKHCIICHHUIO.

7. ITo xakOMy MEXaHH3My NPOTEKAaeT PeaKiys OPOMUPOBAHUS MPEACIbHBIX YIIIEBOJOPOIOB?

8. [Mouemy 11st IpoBeNEHHS PEaKIMU OPOMHUPOBAHHUS ATKAaHOB HE0OX0oauMo oOmydenne YO crerom?

9. OOBsicHHUTE, TOYEMY B 3aKPBITOH YEPHBIM KOJIIAYKOM KIOBETE PEaKIMOHHAs CMECh HE 00CCI[BEUMBACTCSL.

10. Hanummire craaun peakiuu OpoMHpOBaHUs TekcaHa (B reKcaHe HECKOJIbKO BTOPUYHBIX aTOMOB YIJIEpoJa H,

CIIeIOBaTEIHHO, BO3MOYKHO 00pa30BaHNE CMECH IIPOYKTOB MOHOOpOMHUpoBaH¥Ust). Ha30BUTE MPOIYKTHI peaKIIiH.

Bomnpocs! u 3anaun x 1abopatopHoil pabote «HeHachIIeHHBIE YTIICBOAOPOBI. AJKEHbI, aTKUHBI, aJTKaJUCHBD)

1. Hamnmure peakunio OpOMHPOBaHHS OJIEMHOBOH KHCIOTHL. OOBSCHUTE IPOCTPAHCTBEHHOE HAIIPABICHUE PEAKIIMU.
2. Kaxkast kauecTBeHHas! peaKIis UCIIONB3YeTCs JUIS JTOKAa3aTeNbCTBA HEHACHIIIEHHOCTH MCHBITYEMOTO COCIMHEHHUS?
3. CpaBHHUTE PEaKIOHHYIO CIIOCOOHOCTH OJIEHHOBOHN U (hyMapoBOH KHUCIOT B PEAKIUSAX IEKTPO(PHUIBHOTO

npucoeauHeHHs. bpoMupoBaHre 0J1eNHOBOI KUCIOTHI MPOUCXOAUT MPH KOMHATHOM Temiiepatype. [Ipeackaxure, moTpedyercst a1
HarpeBaHue NpH OPOMHUPOBaHUH (PyMapOBOIl KHCIIOTHI.

HammmmTe cxeMBbl peakiuii NoxydeHus, OpOMHPOBAHUS W MATKOTO OKHCIICHHS (TMAPOKCHIMPOBAHMA) dTHICHA.

O ueM CBUAETENBCTBYET HaONIONaeMoOe B ONBITE 00ECIBEUMBAHUE OPOMHOM BOJBI M pacTBOpa IMepMaHraHata?
HanunmmuTe cxeMbl peakiuy NOTy4eHHs alleTUNIEHAa M KaUeCTBEHHBIX PEaKLMH, BBIOTHEHHBIX B 3TOM OIIBITE.
OOBsICHUTE MPUYMHY HAJIWYXSA B TIEPBOI MpoOHMpKe IMIEIOYHOM cpensl, oOHapyKiUBaeMoii ¢ moMoIbio GeHonpTanenHa.
O yeM CBUACTENECTBYET B HAOIIOIAEMOM OMBITE 00ECIBEUYMBAHHE OPOMHON BOJBI M pPacTBOpa MEpPMaHTaHATa Kayus?
Kaxkoe 3aximrodeHre 0 CTPOGHHHU NMPOAYKTa PEAKIMHM MOXKHO CIeTaTh Ha OCHOBAHUM NMPOOBI ¢ GpOMHOI BOJOM?

0. HammmmTe cxeMy peakiuy OpOMHPOBaHUSI METHIIMETAKpUIIaTa.

EREEE

Bomnpocs! u 3anaun k 1a60paTopHOI paboTe «ApoMaTHIECKHE YITIEBOIOPOIBD)

1. Hanumure cxeMy OKACIEHHS |-MeTHII-2-3THIIOCH301a.

2. B pesynpraTe OKHCIeHHS romoiiora OeH30Ja ToirydeHa TepedraneBas kucioTa (6eH301-1,4-1uKapOOHOBas KHCIOTA).
Kaxkue yrneBomopo s MOTIIH OBITH OABEPIHYTH okucieHnio? IIpusennte 1-2 mpumepa.

3. Hanumute cxemy peakuuu cynbpupoBaHus HadTaluHa, yIUTHIBas, YTO B YCIOBHUSX OIBITA CYIb(UPOBAHUE MPOUCXOIUT

nipu temneparype 140-190 °C.

Bomnpocs! u 3anaun x 1aboparopHoil pabote «MoHOGDYHKIIMOHATBHbBIE IPOU3BOJHEIE YITIEBOIOPOIOB. ['aoreHOnpon3BOAHBIE,
TUAPOKCUIICOIEPIKAIINE TIPOM3BOJIHEIE (CITUPTHI, (DEHOIIBI)»

1. Hanummire cxeMy peakiuy IOJIY4EHUs XJIOPITaHa.

2. Ilo xkakoMy MeXaHU3My NPOTEKAET 3Ta peaKuusa?

3. Kakyro pons B 1aHHOM peakuuu uUrpaer cepHasi kucinora? byner nu mpoucxoauTs, 00pa3oBaHUE STHIXJIOPUAA B
OTCYTCTBUE CEPHON KUCIIOTHI?

4. Hanmmure peaknuro ruaposinia OSH3WIXIOpUIA.

5. ITo xaxoMy MexaHH3My HMPOUCXOJHUT PEaKIHs THAponu3a OeH3unxaopua?

6. ITouemy OeH3WIXJIOPH] JIETKO BCTyHMaeT B peakuuro rujapoinsa? Kakas mpomexyrouHas yactuna oOpasyercst B X0Je
peakuu?

7. Yem 00BsICHSCTCS YCTOWYMBOCTD XJIOpOEH301a K rHApoin3y? OmnuImuTe pacrpeneneHne 3JIeKTPOHHON IMIIOTHOCTH B
MOJIEKYJIE XJIOpOeH30I1a.

8. HanunmmuTte cxeMy peakuuy Jeruapatalyu 3THIOBOro cnuprta. [lo kakoMy MexaHM3My IMPOTEKAaeT 3Ta Peakuus?

9. Kaxoit mpomykT oOpa3yercs B pe3ylbTaTe Peaknuyl JeTHApaTaIliy 3THIOBOTO CIIHpTa?

10. HamummmuTe cxeMy peaknuy KaXJI0ro U3 CIUPTOB ¢ peakTuBoM Jlykaca M yKaxkuTe MeXaHU3M peakiuu. OOBsICHHTE pOib
XJIOpUA IIMHKA KaK KHUCIOThI JIbonca.

11. Ha ocHOBaHMHU SKCIIEpUMEHTANBHBIX JaHHBIX CICTAalTe BBIBOJ O PEAKIIMOHHOW CIIOCOOHOCTH MCCIETYyeMBIX CIHPTOB.
12. Hammmmmte peakiro B3aumoaeiictsus ¢ernona ¢ xmopuaom xenesa (II).

13. [Touemy peaxiys OpOMHPOBAHUS CIY)KAT KayeCTBEHHOM U1 oOHapyxkeHHs! (HeHONO0B?

14. OOBsICHHUTE JIETKOCTh OpOMHpOBaHUs (eHoa.

Bomnpocs! u 3anaun x maboparopHoii pabote «KapOoHUIBHBIE COSANHEHUS. ATIBIETH/IBI U KETOHBD)

L. HammmmTe peakunio IucrpornopuuoHupoBaHus popmanbaeruia. Hannume, kakoro coeanHeHns: 00ycIoBIUBacT,
KHUCIIYIO PEAKIHIO CPeIbI?

2. ITo xakoMy MeXaHH3My OCYIIECTBILSICTCS PEaKIHs JUCIPOIOPIHOHUPOBAHUS (hopManbaeruaa’?

3. Uro mpou3ouaeT ¢ MpoAyKTaMHu PeaklUy MpU AajbHEHIIeM UX OKUCICHUH, T. €. IPHU U30bITKE okucnuTens? Hamummute
yYpaBHEHHUE PEaKLUH.

4. Hammmmte peakiro oxucienns Gpopmanpaeruaa ruapoxcunom meau(ll).

5. CpaBHHUTE COCOOHOCTh K OKUCICHUIO (popMabAeriia 1 aleToHa Ha OCHOBAaHHM JKCICPHMEHTAIBHBIX HaOMIONCHUIL.
6. HammmmTe cxeMy peakiyy B3auMOJeHCTBHS (GopMaibaeriia ¢ 2,4-TMHUTPO(GEHWITHAPa3HHOM.

7. Ilo xakoMy MeXaHHU3My OCYLIECTBIIIETCS peakLus?

8. HammmmTe cxeMy peaknuy MOJTydeHHs OKCHMa alleTOHA U OIMIINTE MEXaHU3M.

9. Hanumre peakiuio obpazoBanus Honodopma.

10. CriocoOeH JIM 3THIIOBBIN CUPT 00pa3oBhIBaTh H010(GopM?

11. Kaxkme coemuHeHHs MOXXKHO OOHApYXUTh € IIOMOIIBI0O HonodopMHON poOsI? Kakue cTpykTypHBIE (DparMeHTHI OHH
JIOJDKHBI COAEPKATH?

12. HanunmuTte cxeMy peakuuy aneTroHa ¢ THAPOCYIb(MUTOM HATpus U OOBACHUTE, 10 KAKOMY MEXaHH3My OHa IPOTEKaeT.
13. Kaxkme oOpa3syroTcs BemiecTBa, €CIIM Ha ITOMYydeHHOE MPOM3BOIHOE MOIEHCTBOBATh Pa30aBICHHBIM PACTBOPOM KHCIOTHI?

Bompocs! 1 3agaun k nabopatopHoit padote «KapOoHOBbBIE KUCIOTHI U MX (PYHKLMOHATIbHbBIE IPOU3BOIHBIE




Hamummute cxeMy peakuuy OKHCIEHHs OeH3alIbJIerHa KUCIOPOAOM BO3IyXa.

IToyemy npoucxoaut obeclBeYMBaHHE PAcTBOpa MEPMaHTaHaTa Kanus Ipu J00aBIeHUH 3TaHONa?

Hanummre cxeMmy nucconuanuy ykCycHOM kuciotel. Kak moarsepsknaercs 3TOT MPOLECC 3KCIEPUMEHTAIBHO?
Hanumure cxeMy peakiMy yKCYCHOM KHCIOTBI C THAPOKCHIOM HaTpus. Kak MOXHO OIpenenuTh dKCIEPUMEHTAILHO
HEUTpanu3aIuio YKCyCHON KHCIOTHI?

Ealbe i S

5 Hanumure cxemy peaxiuu obpasoBanus arerata sxenesa(lll).

6 Hammmmmre crpykTypHyo (GopMyly THApPOKCHIA IHaIieTaTa jkemesa.

7. Hamumute cxemy peakuuu oOpa3oBaHUS KalbIIMEBOH COIHM CTEAPHHOBOI KHUCIOTHL.

8. Kakue coenuHeHus: Ha3bIBAIOTCS MbLIaMu?

9. Hammmmmre cxemy peakuny oOpa3oBaHHS OKcaslaTa KaJbIHUS.

10. Hammmmte cxemy peaknuyn oOpa3oBaHHUS 3THIIAIETATa.

11. [To xakoMy MEXaHHU3My OHa OCYIIECTBIISETCS?

12. KakoBa poJyib KOHIICHTPUPOBAHHON CEPHOW KUCIOTHI B PEAKIMH dTepr(pUKaIuu?

13. Hamnumure cxemy peakiiuu IeiI0YHOTO TUApoin3a Ha npumepe 2-0-oneoun-1-O-nansmutonin-3-O-cTeponirivinyHa.
14. Ha gem ocHoBaHa mpo0a, ¢ TTOMOIIBI0 KOTOPOH YCTaHABIMBAETCS MOTHOTA OMBUICHUS?

15. C Kakoil LeNbIo0 K peakMOHHON cMecH J00aBiIsieTcs HACHIILCHHbBIH pacTBOP XJIOpuAa HATpHs?

16. Hammmmmre cxeMy peakuuy THAPOJIN3a MbUIa Ha TPHMeEpe MaIbMHTaTa HATPHSL.

17. C Kakoil LeNIbI0 IPOBOJUTCS NPEABAPUTEIBLHOE PACTBOPEHUE U MOCIEAYIOIEE BBICAIUBAHUE MbLIA?

18. O ueM CBUETENBCTBYET MEPBOHAYAIBHOE OTCYTCTBHE OKpAIIMBAHUS MHAMKATOPA U TMOSBICHHE OKpAIIWBAHUS MOCIE

no0aBiICHUS BOIBI?

Bomnpocs! u 3anaun k 1aboparopHoii pabote «I erepodyHKIMOHANBHBIE COeTUHEHHS. [ MAPOKCH- U OKCOKUCTIOTED)

L. Hanumute cxembl 06pa3oBaHMs THAPOTapTpaTa U TapTpaTa Kalusl.
2. O 4YeM CBUJIETENBCTBYET OOpa30BaHUE JBYX COJICH BUHHOW KHCIOTHI?
3. Hammmmmte cxemy B3ammonericTus rugpoxcuna meu (I1) ¢ taptpatom kxamums. Hannanem, Kakoro CTpyKTypHOTO

(parmenTa oOycnoBIeHa peakuus’?

4. OO0OBsicHHTE, TOYEMY HE U3MCHSETCS LIBET PacTBOpa B 1-i M M3MEHsIeTCs BO 2-i MpoOHpKe.

5. Kaxkoit mpomykT pa3io)keHns JIMMOHHOW KHCIIOTH OOHapyxuBaerca B 1-if mpoOupke? Hamummre cxeMy peakIfiH.

6. Kaxoit npoaykT pasnoskeHus: oOHapyxuBaeTcss Bo 2-if mpobupke? Hammmmre cxeMy peakiiuu.

7. HamnmmTe cxeMy TayTOMEpHBIX NPEBpalIeHHH alleTOyKCYCHOTO 3¢dupa, IMPOUCXOASINX [IPH KOMHATHOW TeMIleparype.
8. Kaxko#t cTpyKTypHBIH (parMEeHT MOJIEKYNBI alleTOYKCYCHOTO 3(upa 00yclaBIUBaET (HHOIECTOBO-KPACHOE OKPAIINBAHUE C
xyopunom xenesa (111)?

9. Kakue ¢axTopsl ciocoOCTBYIOT cTaOMIM3alMU €HOJBHONH (OPMBI allETOYKCYCHOTO 3¢upa?

10. ITouemy (roIETOBO-KpACHOE OKpAIIMBAaHUE MCUE3aeT KaXkAblil pa3 mpu JoOaBiieHNH pacTBopa O6poma? Hamumimmre cxemy
peakIH, MPUBOAIIEH K 00SCIIBEYMBAHHIO PACTBOPA.

1. Hamunmute cxeMy B3aHMOJCHCTBUS alleTOYKCYCHOTO 3¢upa ¢ pa30aBIeHHOH CepHON KHCIOTOM.

12. Kakue mpoayKThl paclielUIeHHs alleTOyKCycHOro 3¢upa oOHapykuBatorcs B 1-i u 2-if mpobupkax? Hamuimre cxeMbl
COOTBETCTBYIOIIUX PEAKINH 0OHAPY)KCHHUS ITPOTYKTOB PACIICIIICHUS.

13. Kakoe npeBpallieHre IpeTepreBaeT caauLIOBas KUCIOTa Ipyu HarpeBaHuu? Hanumwure cxeMy peaxuuu.

14. B 4eMm cocTouT nmpudHMHa MOMYTHEHHS PacTBOpa BO BTOPOH mpoOupke? Hamummre cxemy peakiyu.

Bompocs! u 3agaun k nabopatopHoit padote «I eTepoyHKIMOHATBHBIE COSANHEHNS. AMUHOKHCIIOTHI, TENTHIBD)

1. Hanumure ypaBHeHue peakiuu B3aMMOAECUCTBUS ITIMIMHA C HUHTUAPUHOM.

2. KakyMu BHEIIHMMU NpU3HAKaMU XapaKTepU3yeTcs peakuus [|-aMHHOKHUCIOT C HUHTHIPUHOM?

3. Kakoe mpaktiueckoe MpUMEHEHHE UMEeT peakius [ |-aMHHOKHCIOT C HUHTHAPHHOM?

4. HammmmTe ypaBHeHHE peaknuy B3aUMOACHCTBHS IMHIMHA ¢ ()OPMATBIETHIOM.

5. KakoBbl pu4nHBI U3MEHEHHsI OKPACKU MHIUKaTOpa?

6. Kakoe npakTuieckoe NpHMEHEHHE UMEET peakuus [ |-aMHHOKHUCIOT ¢ (opmanbaeruaom?

7. HammmmmTe cxemy B3amMOIEHCTBHS TIIMIKMHA C a30THCTOH KHcnoToi. HazoBure oOpazoBaBmmecs COCIMHCHNUS.
8. Kakoe mpaxtuueckoe MpUMEHEHHE UMEeT pPeakius aMUHOKUCIOT C a30THCTOH KHCIOTOH?

9. Hanumure cxemy B3aumojeicTBus TunuHa ¢ kapoonatom meau(Il).

10. Kakoil nBeT xapakTepeH Ul pacTBOPOB KOMIUIEKCHBIX coJied Menn?

11. Hanumure ypaBHEHUE peakluu B3aMMOJAEHCTBUH [l-ajlaHMHA ¢ TUAPOKcUAOM Hatpus. IlodeMy m3aMeHseTCs OKpacka
WHIMKATOpa B XOJ€ peakiuu?

12. HanunmuTe ypaBHEeHHE peakuuu B3auMoAeicTBHs [/-alaHMHA C XJIOPOBOAOPOAHON KHCnoToH. [ToueMy mameHsiercs
OKpacka HHAWKATOPA B XOJE PEaKIH?

13. [Touemy [1-aMHHOKHCIOTHI CITIOCOOHBI B3aUMOJIEHCTBOBATh C KUCIOTaMHU M IIEIOYaMu?

14. HanumuTte ypaBHeHUe peakuuH B3auMOAEHCTBHS THPO3UHA C KOHIIEHTPUPOBAHHOI a30THOI KHCIOTOIL.

15. Kakue [1-aMHHOKHCIOTBI OYIyT JaBaTh MMOJOOHYIO PEaKIUio?

16. IMouemy npu mobOaBIeHNH aMMHaKa OKpacka ITOJ[ydeHHOTO PacTBOpa M3MEHSETCS OT JKENTOH B OPaHKEBYIO?
17. Hanumure cxemy B3aumozaelcTBus nucrerHa ¢ anerarom csunua(ll).

18. Kakoe mpakTrueckoe nmpuMeHeHHe UMEET peakius 1ucrenHa ¢ cosimu ceuHna (11)?

19. Hanmmure cxemy oOpa3zoBaHus Ouyperta.

20. KakoBbI BHEIIHHE MPU3HAKK IOJIOXKHUTENBHON OMypeToBoil peakuuu?

21. Bce nn Genky 1ar0T OMYPETOBYIO PEaKIUIo?

22. Kaxkwe [1-aMHHOKHCIIOTHI B COCTaBe O€Ka MOYKHO OTKPBITh C TOMOIIBIO KCAHTOIPOTCHHOBOH peakiuu?

23. Hammmmmte B 00mem Bune cxeMmy peakiuu Oenka c ameratoM cBuana(ll).

24, Kakue [1-aMMHOKHCIOTHI B cocTaBe Oelika MOYKHO OTKpPBITh JaHHOW KaueCTBEHHON peakiuen?




Bompoce! 1 3aauu k 1ab0paTopHOii padoTe «YTiieBoabl. MOHO- M HOJIHACaXapHIIb»

1. Kaxkue ctpykrypHBIE (DparMeHTHI, colepikalliecs: B MOJEKYIe TITIOKO3bI, OOHAPY)KUBAIOTCS pEeaKIuel ¢ THAPOKCHIOM
menu(Il)?

2. UeMm oObsicHsieMcs: OOMIHOCT peakuuu ruapokcuaa Meau (1) amst STHUIEHITUKONSA, BUHHOW KUCIOTHL U D-Tirok0361?
3. Hammmmmre peakmuro oOpa3oBaHus KOMIUIeKcHON cos noHa Menu (II) ¢ quonmpHBIM GparMeHTOM Ha HpuUMepe
STHNEHTIINKOIIS.

4. Hanummre cxeMy peakiuy OKHCIEHUH TIIOKO3bI ruapokcugoM menu (I1).

5. YeM 00BsICHSCTCS HAJMYHE BOCCTAHABIMBAIOIINX CBOWCTB Y TIIFOKO3BI?

6. OOBsICHUTE IPUYMHY W3MEHEHHUS OKPAcKH BEPXHEro CJIOs B IPOOHpKE.

7. HammmmTe cxeMy peaknuy B3aUMOAEHCTBHS ITIOKO3BI C aMMUAYHBIM PAaCTBOPOM THAPOKCHIA cepedpa.

8. Kakast ¢pyHKuMOHaNMbHAS TPYIMa IIIOKO3bl MPOSIBISET BOCCTAHABIMBAIOIINE CBOWMCTBA?

9. OOmBsicHUTEe OOJBLIYI0 XPOMATOTPAPHUESCKYI0 HNOIABHKHOCTh PAMHO3BI [0 CPAaBHEHHIO C TJIFOKO30i.

10. Mo:KHO JIH, pacrioyiarasi BeIECTBAMHI — CBUICTEIISIMH, TOJIBKO Mo BennunHe Rf mueHTH(HIMpOBaTE HEU3BECTHOE
BEILIECTBO?

11. Hanumute ctpoenue caxapossl (¢ moMomnpio Gpopmyn Xeyopca). Kakyro kKOH(GUrypanuio UMEOT aHOMEPHBIC aTOMBI
yriaepona B octatkax D-¢pykTo3sl 1 D-IITI0K035I, BXOISIINX B COCTaB MOJIEKYITBI CaXapo3bI?

12. ITouemy caxaposza He CIOCOOHA K IMKIIO-OKCO-TayTOMEPHH?

13. OOBbsicHUTE IPUUMHY OTCYTCTBHSI BOCCTaHABIHMBAIOIIMX CBOMCTB y caxapo3sbl.

14. Byner nm MyrapoTHpoOBaTh CBEXENPUTOTOBICHHBIA BOJHBIA PACTBOP caxapo3bi?

15. [Mouemy cBoGoaHast D-iroko3a aeT MoJI0XKHUTENbHYI0 TIpoOy Tpommepa, a [J-TIFOKO3HBIH OCTATOK B caxapo3e dTOU
npoObI He naet?

16. Hanumute ctpoeHue J1akTo3sl (¢ moMomsio popmynn Xeyopca). Kakyro koH(UTypanuio uMeeT aHOMEPHBIH aToM
yriiepona B ocratke D-ramaxronnpaHo3br?

17. Kaxkoit 13 MOHOCaxapHIHBIX OCTaTKOB B MOJIEKYJIE JIAKTO3BI CIIOCOOCH K IUKIIO-OKCO-TayTOMEPHH?

18. OOBbscHUTE PUYMHY HAJUYUS BOCCTAHABIMBAIOLINX CBOWCTB Y JIAKTO3HI?

19. Kakoli nucaxapun siBisieTcss CTPYKTYpHOU equHHIed aMuiio3bl? Kakoil THI IIIMKO3MIHOM CBSI3M OCYIIECTBISIETCS B 3TOM
Jucaxapuie Mexry octaTkaMu D-Tiiroko3b1?

20. Kakyro xoH(pOpMaIio IMeeT MoucaxapyuaHas Helnb aMUIO3bI?

21. Yem 00bBsicHsIeTCS 00pa30BaHUE OKPAIICHHOTO KOMILICKCA aMHUIIO3bI ¢ HOJOM (COCIMHEHUE BKIFOUCHHS)?

22. Hanumure peakuuio rugposinza MajabTO3bl, SBISIONICHCS CTPYKTYPHOH enuHuIEeH Kpaxmaia. B kakoi cpene
IPOUCXOIUT 3Ta peakuus? Kakoil MOHOCaxapu oJjlydaeTcs B pe3ylbTaTe IOIHOIO THAPOoIIn3a Kpaxmana?

23. O Kakux M3MEHEHHSX BO BTOPHUYHON CTPYKTYpe MOJHCAXapUAHBIX LENel Kpaxmala CBUAETEIbCTBYET OTCYTCTBUE
CHHET0 OKpallUBaHUs ¢ Hoxom?

24. OO0BsicHATE, TTOYEMY TIOJOXKHUTENbHAs poda TpoMMepa CBUAETENHCTBYET O TMOJHOM THAPOIN3E Kpaxmalia.

Bompoce! 1 3aa4u K 1a00paTopHOii padoTe «[ eTepOIUKITNYSCKUE COSTUHECHHS)

1. Hanummre cxeMy peakuuy OMpUANMHA C BOJOH.

2. ITouemy BOIHBIN pacTBOp MUPHIAWHA W3MEHSET OKPACKy KpacHOTo nakmyca? Kakoif cTpykTypHbI (parmeHT
00ycnaBirBaeT OCHOBHBIE CBOWMCTBA MUPUIMHA?

3. Kakue cBoiicTBa nupurHa IPOSBISIFOTCS B PEAKLUN C MUKPHUHOBOW KuciaoToi? Hamummre cxeMy peakuuu oOpasoBaHHs

IMMKpaTa mapuaInHa.

4. OOBsICHUTE YCTOHUYMBOCTh MUPHINHA K OKHUCIICHHUIO.
5. KakuM kputepueM apoMaTUUHOCTH yHOBIIETBOPSIET MOJEKyNa MUPUIUHA?
6. Ilouemy nupuIUH NPOSBIAET OCHOBHBIN Xapakrep?
7. Hanumure cxemy B3auMoaeHCTBUS MUPUAMHA C BOJIOMH.
8. Hanumre Tayromepusie GopMbl MOYEBOH KHUCIOTHI.
9. Hanunmute cxeMy B3aMMOJEHCTBUSI MOYEBON KUCIOTHI C THIPOKCUAOM HATPHU.
10. OOBsICHUTE IPUYIMHBI BOSHUKHOBEHHSI OKPAIIMBAHMSA B MYpPEKCHIHOH mpo0e.
6. YHAEBHO-METONMYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE JUCHUIIIMHBI (MOAYJIS)
6.1. Pexomennyemas auteparypa
6.1.1. OcHoBHas JUTEpaTypa
ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron | Komnu-Bo
JI1.1 |Tenspman M. U., Heopranmdeckas Xumusi: yaeOHOE mocooue Cankr-ITerepOypr: | DnektpoH
IOctpatos B. I1. Jlans, 2022 HBI
pecypc
JI1.2 |T'enspman M. U., Heopranunueckas xumusi: yaeGHOe ocoOue A By30B Cankr-IlerepOypr: | DnexkTpoH
IOctparos B. I1. Jlans, 2025 HBIH
pecypc
6.1.2. JlononHUTE/IbHAS JIUTEPATYpPa
ABTOpBI, COCTaBUTENN 3arnaBue W3natenscrBo, rox | Komnu-Bo
JI2.1 | Kuszes . A., Heopranmyeckast Xumust: y4eOHHK M.: Ipoda, 2004 94
Cwmapsirun C. H.




ABTOpBI, COCTaBUTENHN 3arnaBue WznarensctBo, ron | Konnu-Bo

JI2.2 | Xomuerko I'. IT., Heoprannueckast XuMust: yaeOHUK CII6.: UTK 50
Huroruu U. K. I'panut, 2009
6.2. Ilepeuens pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHHKAIHOHHOM ceTn "MHTepHeT"
91 | Xumus
92 | Xumus
93 | Xumus

6.3.1 IlepeyeHb MPOrpaMMHOro odecnevyeHunst

6.3.1.1 | OC Windows XP

6.3.1.2 | MozillaFirefox

6.3.1.3 [ MozillaThinderbird

6.3.1.4|7-Zip

6.3.2 Ilepeuenb MHGOPMANHOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1 | OnexTpoHHas OnOIHOTEUHAs CHCTEMa H3aTensCcTBa «Jlanby. IloHOTEKCTOBAs AIIeKTPOHHAs OMOIHOTEKA.
VHnuBHIyanbHBIN HEOrpaHHYCHHBIH IOCTYN Yepe3 PUKCHPOBaHHBIN BHEIIHUA [P anpec akaneMuu HeorpaHHYCHHOMY
KOJIMYECTBY MOJT30BATENEH U3 JTF000W TOYKH, B KOTOPOU UMeeTcs A0CTyI K cetr aTepHeT.http://e.lanbook.com

7. MATEPUAJIBHO-TEXHMYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

Aynutopust Bug padot Hasnauenue OCHAIIICHHOCTb

Croubl, CTynmbst YYEHMYECKHE, JEMOHCTPAIllMOHHOE 00Opy/IOBaHHUE
(mpoextop ACER (1 mT.), mndposas uHTepakTHBHas gocka (1 mrT.),

322 VYuebnas aynuropus o
YAHTOP nepconanbHet koMmbeiorep ACER (1 mr.) um y4eOHO-HarIsmHBIC
nmocoous
IIkxad co crHenuaTu3upoOBaHHBIM WHBEHTapeM (IMPOOUPKH, KOJIOBI,
MMUTNETKY, INTAaTHBBI, MEpHBIC CTaKaHbl, XUMHYECKHE peakTwBbl) (1
mr.), mKad BeITHKHOW (1 miT.), Tabauma «PacTBOPHMOCTE KHCIOT H
431 YuebHast aynuTOpuUs ), ¢ ( ) p

ocHoBaHui» (1 mr.), Tabmuna  «llepmogmueckas — cucrema
MenneneeBa» (1 mT.), focka kiaccHas (1 miT.), cToibl Ta0OpaTOPHBIE
(5 mt.), Tabyperkn (14 mT.), pakouHa (1 mT.), cryn /m (1 mr.)

IIxad co coenmuanM3UPOBAHHBIM WHBEHTapeM (IPOOHPKH, KOJIOHI,
MUMNETKY, IUTAaTUBBI, MEpHbIE CTakaHbl, XUMHUYeCKue peakTuBbl) (1
mrt.), mkap BBHITSDKHOW (1 mT.), Tabnuma «PacTBOPUMOCTh KHUCIOT H
429 YuebOHast aynuTopust ocHoBanmi» (1 mr.), Tabmumma  «Ilepnogmdeckas  cucrema
MenneneeBa» (1 mr.), creng (1 mT.), mocka kiaaccHast (1 mT.), CTOJBI
naboparopubie (5 mrT.), Tabyperku (17 mT.), cron npernonasarens (1
mT.), pakoBuHA (1 mrt.), cTya /M (1 mt.)

IIxad co crmenmuanM3UPOBaHHBEIM WHBEHTapeM (IPOOMPKH, KOJIOBI,
[UMETKH, [ITATHBBI, MEPHBIC CTAaKaHbl, XUMHYECKHE peakTuBbl) (1
mrt.), mKkap BBHITSDKHOW (1 mT.), Tabnuna «PacTBOPUMOCTh KHCIOT H
427 YuebHast aynuTOpust ocHoBanmit» (1 mr.), Tabmmma  «Ilepnogmdeckas — cucrema
MenneneeBa» (1 mrT.), gocka kiaccHas (1 mrT.), cToNbl TabopaTOpHBIE
(5 wrt.), Tabyperku (19 mwr.), cron npenoaasatens (1 mr.), pakoBuHA
(1 mwrt.), crym /m (1 wit.)

KoMmmprotepHasi TEXHHKa C BO3MOXKHOCTBIO IIOJKIIOYEHHS K CETH
"NrTepHer" ®  oOecredeHWeM  JOCTyma B DJIEKTPOHHYIO
[Tomemenue mst HH(POPMAIIMOHHO-00pa30BaTeNbHYI0 cpeay opranuzauuu(l9 mr.),
CaMOCTOSTENBHON paboThl | CTONBI (17 IIT.), KOMIBIOTEPHBIH CTON 6-M MECTHBIM (3 IUT.), CTYIbs
yaenmdeckne (34 mmT.), crymes 1ww/M (18 1mT.), cremmaxkm C
nuTepatypoii, Bugeoysenuautens Optelec Wide Screen (1 mit.)
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8. METOAMYECKUE YKA3ZAHUS JJI51 OBYYAIOLIMXCSI 110 OCBOEHMIO U CIIUTIIMHBI (MOIY.JIST)

Mertoauka u3ydeHHs Kypca MpelycMaTpUBaeT Hapsdy C JISKIUSIMU M J1a0OpaTOPHBIMU 3aHSATHSIMH, OPTaHU3AIUI0 CaMOCTOSATENbHON
paboTHI CTYACHTOB, MPOBEJACHUE KOHCYJIbTAIMHA, PYKOBOJACTBO JOKJIAJaMH CTYICHTOB JJIsi BBICTYIUICHHS Ha HAYYHO-TTPAKTHYCCKUX
KOH(I)epeHI_lI/IHX, OCYI_I_I€CTBII6HI/IG TeKymero nu HpOMe)KYI‘O‘IHOFO (I)OPM KOHTpOJBI.

Cucrema 3HaHMH 1O JUCHMIUIMHE (HOPMHUPYETCS B XOAE AyAUTOPHBIX M BHEAYAUTOPHBIX (CaMOCTOSATENBHBIX) 3aHATHH. Mcmoms3ys
JICKIIMOHHBIA MaTepHal, y4eOHHKH | y4eOHble TOCOOHS, JOMOJHHUTENBHYIO JIUTEpaTypy, MpPOSABISAS TBOPUYECKHHA MOIXO,
06yqa}0mm71c;1 TOTOBUTCA K 3aHATHAM, paCCManI/IBaSI HUX KaK IIOIIOJIHCHHC, yrny6neHI/Ie, CUCTEMATHU3AaIlNK0 CBOUX TeOpCTI/I'-IeCKI/IX
3HAHWMN.

J71s1 ocBOEHMS TUCIMITIINHBI CTYJEHTaMU HEOO0XOIUMO:

1. mocemaTe JEKIMH, HA KOTOPBIX B C)KATOM M CHUCTEMHOM BHJIC M3JIATalOTCS OCHOBBI JUCIUILTMHBL: JIAIOTCS ONPECIICHUS ITOHSATHHA,
TepMI/IHOB, KOTOpBIe JOJIKHBI 3HAThb CTyIIeHTBI. CTyI[eHTy BAXXHO IIOHATH, YTO JICKIMA €CTh CBO€O6p8.3Ha$[ TBOp‘IeCKaSI cbopMa
CaMOCTOHTCJILHOfI pa6OTI>I. Ha,uo IIBITATBCA CTAaThb AKTHUBHBIM COy‘IaCTHI/IKOM JICKIUU: IlyMaTI), CpaBHI/IBaTL HNU3BECCTHOC C BHOBBb




HNOTyJaeMbIMHU 3HAaHHMSAMH, BOHTM B JIOTUKY W3JIOKCHUS MaTepuana JIeKTOpOM, CIEIUTh 3a XOJOM €ro MBICIeH, 3a €ro
apryMeHTaluel, HaXOAMTh B HeW Kaxyliuecss BaM ciaabocTh. Bo BpeMs neKnuM MOXKHO 3aJaTh JEKTOPY BOIPOC, XKENaTeIbHO B
MICBMEHHOH (hopme, 4TOOB He MeIIaTh M He HApYyIIaTh JIOTHKH IIPOBEICHUS JeKIHH. Kakmas neKuus MOJDKHA OBITH JIOTHYECKH U
BHYTPEHHE 3aBEPIICHHBIM 3TallOM HU3JIOKEHHUS MaTepHana Kypca. [Iopsmok M3I0oKeHHS M 0O0BbeM H3JIaraeéMOro Ha KaxXJOH JICKIUU
MaTepuana omnpezaensercss Pabouell mporpamMmoil yueOHOW AMCLMIUIMHBI M MPEIYCMOTPEHHBIM B HeW pachpelesieHueM KOJIMYecTBa
YacoB Ha KaXAyro TeMy. Kaxnas JIeKuus CTpouTCs 10 NPHHIMILY TPUAIbL: OT OOIIEro — K YacTHOMY, a Ha €€ 3aBEpIIAIONIEM 3Tare
— BO3BpamleHne K OOIIeMy Ha ypOBHE BHOBb HM3JIOKEHHOTO MaTepuana. JTo TpeOyeT HMOAYMHEHHE €€ OIPEICICHHOMY, CTPOTO
BBIJICPKMBAEMOMY alIrOpUTMy miu maHy. OueHp BakHO COOTHecTH MaTepHan JEKIMU C TeMOH MPOTrpaMMbI M yCTAHOBHUTH, KAaKHE
€e BOINPOCHI HAIUIM OCBEIICHHE B IIPOCIYyIIAaHHOH jekuuu. Tarke mojie3Ho oOpamarbcs M K ydeOHuKy. Jlekius u y4eOHMK He
3aMEHSIIOT, a JIOMOJHSIOT APYT IpyTa.

2. mocemats 1abopaTopHBIE 3aHATHS, K KOTOPBIM CIEAyeT TOTOBHThCS M aKTHBHO Ha HuX paborars. JlabopaTopHble 3aHATHA
HEoOXOAMMO TIIIAHUPOBAaTh TaK, YTOOBI TeMa JEKIUH MpeAlIecTBOBala JaHHOW Teme maboparopHoro 3aHsTus. Ha mnepBom
1a00paTOPHOM 3aHATHU CTYICHTHI, KPOME HMHCTPYKTa)ka I10 TEXHHKE OE30IIaCHOCTH, JIOJDKHBI OBITh HMPEIYNpPEKICHHI O padbouem
pacnopsake 3aHATHSA, B 9aCTHOCTH O TOM, YTO MX pabodune MecTa JOJDKHBI OBITH HOATOTOBIEHHI 10 3BOHKA. JlabopaTopHOE 3aHATHE
HE0OXO0AMMO HAYMHATh C OMpPOCa, KOTOPBI I IPYHHsl B 15 denoBek He HOJDKEH 3aHMMaTth Oombmre 15-20 muH. Bo Bpemst ompoca
JOJDKHBI OBITH OIPOLICHBI BCE CTYAEHTBHI TIPYNIBI, MO3TOMY BOIPOCHI, HpeIJiaraeMble CTYJICHTaM, HOJDKHBI OBITH HACTOJBKO
KOHKPETHBI, YTOOBI TpeOoBalM KOPOTKOTO, KOHKPETHOTO OTBETa. 3aTeM IIPerojaBaTeNlb JOJDKCH O3HAKOMHTBH CTYICHTOB C
COZIEpKAHMEM 3aHATHSA, C KOHKPETHBIMH OOBEKTaMH, KOTOPbIE OHH JOJDKHBI M3y4nTh. Ha KakmoMm 3aHATHH, NapajuiedbHO C
nabopaTopHoil paboTol, peKOMEHIyeTcss BBLIENATh AN CTYyAEHTOB BpeMs (BO BTOPOH MONOBHHE 3aHATUS) Ha NpedbsBICHHE Ha
HPOBEPKY paboT, Ha IPOXOXKIECHHE TEKYIIEro TECTUPOBaHMS (IIMCbMEHHOTO OTBETa Ha YXE MNpOpPa0OTaHHBIC PAHEE TEMBI
nabopaTopHBIX 3aHATHI). CTYOCHTHI, NPONYCTHBIINE 3aHATHE, WIM HE IOATOTOBUBIIMECS K HEMy, IpHIJAIaoTcs Ha
KOHCYIBTAI[MI0O K IpenomasaTento. JlabopaTopHoe 3aHATHE 3aKaHUYMBAETCS IIOABEACHMEM HTOTOB: BBIBOJAMHM IO TeMe U
BBICTABJIEHHEM OLIEHOK.

3. cHCTeMaTHYecKd 3aHUMAThCS CaMOCTOATENLHOM pabOTOH, KOTOpas BKIIOYAeT B ce0s M3ydeHHE IOTIOJHHUTENBHON MHpopMann,
MaTepuaioB Y4eOHMKOB M CTaTed W3 INEpHOAWYECKON JHTepaTyphl, pelIeHHe 3aJad, HaMHCaHWe [OKIaaoB, pedepaTtoB Uit
HOTy4deHHs TITyOOKHX JOMOTHUTENbHBIX 3HAHUH. 3a1aHus U1 CaMOCTOSTENbHON pabOThl BBLAAIOTCS MIPEMOAaBaTENEM.

4. moj pYKOBOACTBOM IIpENOAABAaTEeNsl 3aHUMATHCS HAydYHO-HCCIIENOBATENbCKOM pPabOTOH, YTO TpEAIoNaracT BBICTYIUICHHS C
JOKJIaJJaMi Ha Hay9HO-TIPAKTHIECKUX KOH(PEPEHINAX 1 ITyOIUKAIMIO TE3UCOB M CTATeH 110 MX Pe3ylIbTaTaM.

5. IpU BO3HHUKAIONINX 3aTPYJHEHHUAX IPH OCBOCHHM IUCHUILIIMHBI, U HEYCHEBAIOMIMX CTYJACHTOB M CTYICHTOB, HE MOCEIUIAOMIUX
3aHATHS, IPOBOJAATCS €XKEHEAENbHbIE KOHCYIbTALMM, Ha KOTOPbIE NPUITAIIAIOTCS HEYCIEBAIOIIME CTYAEHTBI, a TaKKe CTYAEHTHI,
WCITBITHIBAIOIINE TOTPEOHOCTH B TOMOIIH MPEIIOAABATEINs IIPH H3Y4CHUH AUCIIATUTNHEL.

IIPUJIOXKEHUA




JOMNOJIHEHUS U U3BSMEHEHUS
B20 /20 y4eOHOM roay

AKTyanu3upoBaHHas pabodas mporpamMma pacCMOTpeHa M 0JI00peHa Ha 3acelaHuu
oT

3aBenyromuii BeITycKatonel kadenpoi

JOINOJTHEHUS U USMEHEHUSA
B20__ /20 yueOHOM roay

AxryanusupoBaHHas pabodas mporpaMma pacCMOTpeHa U O0OpeHa Ha 3aceIaHHd
oT

3aBenyroluii Beiyckatomien kadeapoi

JONOJIHEHUSA U U3SMEHEHU S
B20__ /20__ y4eOHOM ropy

AxTyanu3upoBaHHas pabodvasi mporpamma pacCMOTPeHa W OMOOpeHa Ha 3aceIaHHd
oT

3aBemyromuii BRITyCKatomei kadeapoit

JONOJIHEHUSA U UBSMEHEHUSA
B20__ /20 y4eOHOM roay

AxryanusupoBaHHas pabodas IporpaMma pacCMOTpeHa W Oo0OpeHa Ha 3aceIaHhd
ot

3aBenyromuii Belyckatomen kadeapoi

JOHNOJIHEHHUA 1 U3BMEHEHUA
B20 __ /20___ y4eOHOM roay

AKTyanu3upoBaHHas pabodasi mporpaMMa paccCMOTpEHa M 0JI00peHa Ha 3acelaHHuu
oT

3aBenyrommuii BeITycKatomen kadeapoi

JONOJIHEHHUSA U U3SMEHEHUSA
B20_ /20 yueOHOM romy

AKTyanu3upoBaHHas pabodasi mporpaMMa paccMOTpeHa M 0JI00peHa Ha 3acelaHuu
oT

3aBenyrommuii BeITycKatomen kadeapoi

BBIITyCKAIOMme Kadeapbl, mpoTokom No

BBIITyCKAlOMme Kadeapbl, mpoTokom No

BBIITyCKatoed Kageapsl, MPOTOKos Ne

BBIITyCKatomen Kadeapbl, mpoTokom Ne

BBIITyCKatomed Kageapsl, IPOTOKoN Ne

BBIITyCKatomed Kageapsl, MPoTOKos Ne



