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dopma oOydeHHs 3a04Hast

OO6mast TpyI0eMKOCTh 53ET
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B TOM YHCIIE: SK3aMeH
ayAUTOPHBIE 3aHATH 20
CaMOCTOsTebHAs paboTa 151
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Pacnpeneneﬂne YacCoB JUCHMILUIMHBI 110 KypCcaM

Kype 1
Bun 3anstuii v | Pl Hroro
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Cam. paboTa 151 | 151 | 151 | 151
Yacel Ha KOHTPOJTb 9 9 9 9
Hroro 180 180 | 180 | 180
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1. HEJIX OCBOEHUSA JUCIIUITJINHBI

1.1

OCBOCHHE OOydJalomMMIUCSA OINpPEAETCHHBIM MHHHMYMOM 3HAHUI HEOPraHHYECKOW, AaHAIMTHYECKOH M OpraHH4YecKoin
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

IINTaHUA.

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:

2.2.1 | buoxumus NUILIEBBIX IPOAYKTOB

2.2.2 | Mukpobunomnorus

2.2.3 | dusuka

2.2.4 | ®usznyeckas ¥ KOJJIOUIHAS XHUMUS

2.2.5 | Oxonorus

2.2.6 | OCHOBBI HYTPULIMOJIOTUN

2.2.7 | PactutensHOE CHIpbE B TEXHOJIOTHH MIPOIYKTOB MUTAHUS

2.2.8 | Okonorus (MpOMBIIIIICHHAS )

2.2.9 |ITumeBsle JOOaBKU U TEXHOJIOTUYECKUE BCIIOMOTATENbHBIE CPEICTBA

2.2.10 | PeomeTpus NHIIEBOTO CHIPBS U MPOIYKTOB

3. KOMIETEHIIY OBYYAIOLETOCSI, POPMUPYEMBIE B PE3YJILTATE OCBOEHMS JUCIIUTIINHBI
(MOJY.JIST)

OIIK-2. CriocobeH MpUMEHATh OCHOBHBIE 3aKOHBI U METOJIHI MCCIICA0OBAHUIA €CTECTBEHHBIX HAYK JUIS PEIICHIS 33124
Mpo¢eCCHOHATBHON JeATeIbHOCTH

OIIK-2.1 JIemoHCTpHpYeT 3HAHHE OCHOBHBIX 3aKOHOB MAaTEMAaTHYECKIX M €CTECTBEHHBIX HayK, HEOOXOUMBIX ISl PEIICHHUS
TUTIOBBIX 33124 MPO(eCCHOHATBLHOMN esTeTbHOCTH

OIIK-2.2 Mcnonb3yeT 3HaHUSI OCHOBHBIX 3aKOHOB MaT€MaTHYECKUX M €CTECTBEHHBIX HaYK AJIS PeIIeHUs CTaHJapTHBIX 3a1a4
TEXHOJIOTHH IIPOJYKTOB IIUTAHUS U3 PACTUTEIBHOIO CHIPbS

OIIK-2.3 Bnageer HaBbIKaMU TCOPECTUYCCKOI'O U SKCIICPUMCHTAJIBHOI'O UCCIICAOBAHUA 00BEKTOB HpO(l)eCCPIOHaJ'IBHOﬁ JACATCIIBHOCTH

B pe3yJabTaTe OCBOCHUSA TUCHUILINHDBI oﬁyqaloumﬁcs; JOJIZKECH

3.1 |3nars:

3.1.1 | ocHOBHBIE TIOJIOKEHNS TECOPHU CTPOCHHS aTOMa (Spa U COCTOSHUS IIEKTPOHOB), GOPMYITHPOBKY ITEPHOINIECKOTO
3aKOHa

3.1.2 | mOT0KeHNS TEOPUN XMMUIECKOH CBSI3H, BUIBI 1 MEXaHU3MEI €€ 00pa30BaHUA

3.13 KJ'IaCCI/I(bI/IKaL[I/HO n O6IJ.[I/IC XUMHYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHU4YCCKUX COCIMHCHU I

3.1.4 | cmocoOBI BEIpaXXE€HHS COCTaBa PaCTBOPOB

3.1.5 | monoxxeHust TCOpUHU SHCKTPOJ'II/ITI/I‘{GCKOI\/‘I JAUCCOIMAalIUU DJICKTPOJIMTOB U THAPOJIN3a cosen

3.1.6 | 3HaTh OCHOBHBIE ITOJIOKEHUS TCOPUHN OKHCIUTECIBHO-BOCCTAHOBUTECIILHBIX peaKuHﬁ

3.1.7 | ocHOBHBIEC 3aKOHBI XHUMHHU, HCO6XO)II/IMBIG JJI pCIICHUS TUITOBBIX 3a1a4 HpO(beCCPIOHaI[BHOﬁ JACATCIIbBHOCTHU

3.2 | YMeTh:

3.2.1 | onuCHIBATH CTPOEHHUE ATOMOB JJIEMEHTOB U OOBSICHATH EPUOIUYHOCTh H3MEHEHHS UX CBOWNCTB

3.2.2 OIIpeACIATh BUIBI CBsI3€il ¥ OOBSICHSITH MMPOCTPAHCTBECHHOC CTPOCHHUE BCIICCTB

3.2.3 | coCTaBNATh XMMUYECKUE ypaBHEHHUS, OMUCHIBAIOLINE CBOMCTBA OKCUIOB, KUCIOT, OCHOBaHHM, coJeit

3.2.4 | BEIYUCIIATH COCTAB U KOJIMYECTBA WHIAWBUIYAJIBHBIX BEOICCTB B paCTBOpax

3.2.5 | cocTaBIATh MOJICKYJIAPHO-HOHHBIC YPaBHCHHA JUCCOLIMALIUN U TUAPOJIM3a U ONIPCACTIATh PCAKIIUIO CPCbI

3.2.6 [ coCTaBIATH ypaBHEHUSI, PaCCTABIATh KOA(P(UITMEHTHI, ONPEeIeNATh OKUCIHTENIs X BOCCTAHOBHUTEIH

3.2.7 | xapakTepH30BaTh CBOMCTBA M HAXOIUTH KOJMYECTBEHHBIC XapaKTEPUCTUKH BEIICCTB M UX BOJHBIX pacTBOpoB (pH,
PacTBOPUMOCTH)

3.2.8 | UCITOJIb30BaTh 3HAHUS OCHOBHBIX 3aKOHOB XHUMHU JJI pCHICHU CTAaHAAPTHBIX 3aa4 TCXHOJIOTHMU IPOAYKTOB ITUTAHUSA
PaCTUTCIBHOTO MIPOUCXOKICHU

3.3 | UmeTh HaBBbIKM ¥ (MJ1H) ONBIT J€SITETbHOCTHU:

3.3.1 | ucroap30BaHUS q)yHZ[aMCHTaJ'IBHI)IX TIOHSATHH M 3aKOHOB B PCHICHUH IMPAKTUICCKUX 3ada4 U yl'[pa)KHeHI/Iﬁ B na60paT0pH0171
U TIPaKTHYECKOH paboTe




332

CaMOCTOSATENIFHOH PaboTHI B chepe MpoBeJeHUS HAYIHBIX HCCIEAOBAHUIT

333

MMPOBCACHUA na60paT0pHHx aHaJIn30B

334

TEOPETUYECKOI'0 U IKCIICPUMEHTAJIBHOT'O UCCICAO0BAHUA 00BEKTOB HpO(i)GCCHOHaHLHOIZ JCATCIBHOCTHU

4. CTPYKTYPA U COAJEP KAHUE JUCIHUIIJIMHBI (MOAY JIsI)

HaumeHnoBaHue pa3/ieoB U TeM /BH] Cemectp / | HacoB | Komneren- | Jluteparypa | Uurte | llpak. | Ilpumeuanne
3aHATHA/ Kypc 107071 pakT. | moar.
Pazgen 1. OcHOBHBIE NOHATHS M 32KOHbI
XHUMHH
Tema 1.1 OcHOBHBIE TOHSTHS XUMUH /JIek/ 1 1 OIIK-2.1 JI1.1 0 0
OIIK-2.2 JI1.2J12.1
OIlK-2.3 2.2
3132 33
Tema 1.1 OcHoBHbIe moHATHS XUMuH /Cp/ 1 6 OIIK-2.1 J1.1 0 0 Omnpoc,
OIIK-2.2 JI1.2J12.1 MpoBepKa
OIIK-2.3 J12.2 3alaHuNi
3132 33
Tema 1.2. OcHOBHBIE 3aKOHBI XUMUH /JIeK/ 1 1 OIIK-2.1 JI1.1 0 0
OIIK-2.2 JI1.2712.1
OIlK-2.3 2.2
3132 33
Tema 1.2. OcHoBHBIE 3ak0HBI XuMHN /Cp/ 1 6 OIIK-2.1 JI1.1 0 0 Omnpoc,
OIIK-2.2 JI1.2J12.1 IIPOBEPKa
OIIK-2.3 J12.2 3a1aHuN
3132 33
Paznea 2. CtpoeHue atoma u
NepUoIHNYeCKHii 3aK0H
Tema 2.1. DneKTpOHHOE CTPOCHUE 1 1 OIIK-2.1 J1.1 0 0
aToma /JIex/ OIlK-2.2 J1.2J12.1
OIIK-2.3 2.2
313233
Tema 2.1. DeKTpOHHOE CTPOCHUE 1 6 OIIK-2.1 J1.1 0 0 Ompoc,
atoma /Cp/ OIIK-2.2 JI1.2J12.1 IpOBEpKa
OIIK-2.3 J2.2 3aJaHuf
313233
Tema 2.2. Ilepuoauueckuii 3aKOH U 1 1 OIIK-2.1 J1.1 0 0 Jlexmus Gecena
MEPUOINYECKast CUCTEMa XUMUYECKUX OIIK-2.2 JI1.2J12.1 W «TUAJIOT C
anementoB J[.1. Menneneesa /Jlex/ OIIK-2.3 J2.2 ayAUTOPHEH
3132 33
Tema 2.2. Ilepuoauueckuii 3aKOH U 1 6 OIIK-2.1 J1.1 0 0 Omnpoc,
NEPUOJUYECKAs] CUCTEMA XMMUYECKUX OIIK-2.2 JI1.2J12.1 IIPOBEpPKA
anemenTtoB JI.1. Menaeneesa /Cp/ OIIK-2.3 J12.2 3aJaHAN
3132 33
Paznen 3. Xumnueckasi cBsI3b M CTPYKTYpa
MOJIEKY.T
Tema 3.1. Tunel xumuueckux cpsizeii /Cp/ 1 8 OIIK-2.1 J1.1 0 0 Omnpoc,
OIIK-2.2 JI1.2J12.1 MIpOBEpKa
OIIK-2.3 J12.2 3a/1aHui
013233
Tema 3.2. Tubpunuzamust aTOMHBIX 1 8 OIIK-2.1 JI1.1 0 0 Omnpoc,
opburaneii. 6- u T-cBsi3u /Cp/ OIIK-2.2 JI1.2J12.1 MpoBepKa
OIIK-2.3 J12.2 3alaHui
013233
Pa3nen 4. OcHOBHBIE 3aKOHOMEPHOCTH
NMPOTEKAHUS XHMHAYECKUX PeaKkmuii
Tema 4.1. TernoBsle 3G HEKTH peakIyi. 1 6 OIIK-2.1 JIT.1 0 0 Ompoc,
OnTtanenus /Cp/ OIIK-2.2 JI1.2J12.1 IIpOBEpPKa
OIIK-2.3 2.2 3aJJaHHH,
D1 52 23 3aluTa
1a00PaTOPHBIX

pabot




Tema 4.2. CKOpOCTb XUMHYIECKHUX OIIK-2.1 J1.1 Jlaboparoproe
peaxuuii /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,
peakmmii /Cp/ OIlK-2.2 JI1.2J12.1 IIpoBEpKa
OIIK-2.3 2.2 3aJJaHHH,
215253 3aluTa
n1a00paTOPHBIX
pabor
Tema 4.3. Xummnueckoe paBHOBECHE. OIIK-2.1 JI1.1 PaGoTa B
Ipunnun Jle llatense /J1a6/ OIIK-2.2 JI1.2J12.1 MaJlbIX Ipynnax
OIlK-2.3 2.2
313233
Tema 4.3. Xummnueckoe paBHOBECHE. OIIK-2.1 JI1.1 Omnpoc,
Ipurnun Jle Hlatense /Cp/ OIIK-2.2 JI1.2J12.1 IIPOBEpPKa
OIIK-2.3 J12.2 3aJJaHHH,
213233 3aIuTa
1mabopaTopHBIX
pabot
Pasnen 5. Pusuko-xummuieckas Teopus
PACTBOPOB JIEKTPOJHTOB H
HEJIEKTPOJIMTOB
Tema 5.1. Mexanu3m o0pa3oBaHUS OIIK-2.1 J1.1 Omnpoc,
pacTBOpoB U UX Knaccudukanus. VaeanpHole OIIK-2.2 JI1.2J12.1 MIpoBEpKa
U peajibHble pacTBOpHI. PacTBopeHune kak OIIK-2.3 J2.2 3aJlaHuH,
(usuko-xumudeckuii mporecc /Cp/ 213233 3aIuTa
1a00PaTOPHBIX
pabot
Tema 5.2. 3aBUCUMOCTH PACTBOPHUMOCTH OIIK-2.1 JIT.1 Ompoc,
Pa3JIMYHBIX BEIIECTB OT IPUPOIBI OIIK-2.2 JI1.2J12.1 MpOBEPKa
pPacTBOPUTEILA, TEMIIEPATYPBI U OIIK-2.3 2.2 3aJaHuH,
nasnenus /Cp/ D192 33 3alMATA
1a00PaTOPHBIX
pabot
Tema 5.3. CriocoObI BBIpaKEHHsI OIIK-2.1 JI1.1 [IpoGnemuas
KOHIIEHTpAIH pacTBOpoB /JIek/ OIIK-2.2 JI1.2J12.1 JIEKIUS
OIlK-2.3 2.2
313233
Tema 5.3. CriocoObI BBIpaKEHHsI OIIK-2.1 JI1.1 Ormpoc,
KOHIIEHTpauu pactTBopos /Cp/ OIIK-2.2 JI1.2712.1 IIpOBEpKa
OIIK-2.3 J2.2 3aJlaHuH,
213233 3amuTa
1ab0paTOPHBIX
pabot
Tema 5.4. DneKTpONUTHI U OIIK-2.1 JIT.1
ANIEKTPONIUTHYECKas auccoruanus /J1ad/ OIIK-2.2 JI1.2J12.1
OIIK-2.3 2.2
213233
Tema 5.4. DNEKTPONUTHI U OIIK-2.1 JIT.1 Ompoc,
IJIEKTpOIUTHYECKast aucconunarus /Cp/ OIIK-2.2 JI1.2J12.1 MIpOBEpKa
OIIK-2.3 2.2 3aJIaHUH,
212233 3aImTa
J1a00paTOPHBIX
pabot
Tema 5.5. NonHOE npon3BeieHNE BOIBI. OIIK-2.1 JI1.1
Bonopoanerii mokazatens. [lonstue 00 OIIK-2.2 JI1.2712.1
uHanKaTopax /J1a6/ OIIK-2.3 J12.2

513253




Tema 5.5. MoHHOE npou3BeicHNE BOIBI. OIIK-2.1 JI1.1 Omnpoc,
Bonopoansiit mokazarens. [Tonstue 06 OIIK-2.2 JI1.2J12.1 MIpOBEpKa
nHankatopax /Cp/ OIIK-2.3 J12.2 3a/IaHUH,
212233 3aImTa
1a60PaTOPHBIX
pabor
Tema 5.6. T'unponus coneii /J1a6/ OIIK-2.1 JI1.1
OIIK-2.2 JI1.2712.1
OIIK-2.3 2.2
2102233
Tema 5.6. T'unponus coneit /Cp/ OIlK-2.1 JI1.1 Ompoc,
OIIK-2.2 JI1.2J12.1 MpOBEPKa
OIIK-2.3 J12.2 3aJIaHuH,
D1 D52 23 3aluTa
1a00PaTOPHBIX
pabot
Paznen 6. KomniiexcHble coelMHEeHUA
Tema 6.1. HomeHKIaTypa U KiIaccuUKaLusL OIIK-2.1 J1.1 Ompoc,
KOMIUJIEKCHBIX cOeTuHeHu. Baxueiimue OIIK-2.2 JI1.2J12.1 IIpOBEpKa
THUTIBI KOMIUTEKCHBIX coeanneruid /Cp/ OIIK-2.3 J12.2 3a/IaHUH,
010233 3aIuTa
1a00paTOPHBIX
pabot
Tema 6.2. XuMudeckast CBS3b B OIIK-2.1 JIT.1 Ormpoc,
KOMIUIEKCHBIX COeTUHEeHMX. Juccounanus OIIK-2.2 JI1.2J12.1 MpOBEpKa
KOMILIEKCOB B BOJHBIX pacTBopax /Cp/ OIIK-2.3 2.2 3aJaHuH,
D1 D52 23 3aluTa
1a00PaTOPHBIX
pabor
Paznen 7. OkucanresibHO-
BOCCTAHOBMTE/IbHbIE PeaKLHH.
DJIeKTPOXMMHUYECKHe POl eCChl
Tema 7.1. CymHocTs BOCCTAHOBIICHUS — OIIK-2.1 JI1.1
okucieHus. Boccranosurenu u OIIK-2.2 JI1.2J12.1
okucnurenu /Jlex/ OI1K-2.3 J12.2
Tema 7.1. CymiHOCTb BOCCTAHOBIICHHUS — OIIK-2.1 JI1.1
okucieHus. BoccranoBurenu u OIIK-2.2 JI1.2J12.1
oxuciureny /J1ab/ OIIK-2.3 2.2
Tema 7.1. CymHOCTb BOCCTAHOBIICHHUS — OIIK-2.1 J1.1 Omnpoc,
okucieHus. BoccranoBurenu u OIIK-2.2 JI1.2J12.1 IIpoBepKa
oxucaurenu /Cp/ OIIK-2.3 J2.2 3aIaHUH,
010233 3aIuTa
1ab0paTOPHBIX
pabot
Tema 7.2. Metozpl cOCTaBICHUS YpaBHEHUN OIIK-2.1 JI1.1
OKHUCJIUTEIBHO-BOCCTAHOBUTEIIBHBIX OIIK-2.2 JI1.2J12.1
peakuuii. BiusiHue cpenpl Ha Xapakrep OIIK-2.3 J12.2
MpoTeKaHus peakimii /JIex/
Tema 7.2. Metozpl cOCTaBICHUS ypaBHEHUN OIIK-2.1 JIT.1 Ompoc,
OKHMCJIUTEIBbHO-BOCCTAHOBUTEIIBHBIX OIIK-2.2 JI1.2J12.1 MpOBEPKA
peaxuuii. BiusiHue cpenbl Ha Xxapakrep OIIK-2.3 J12.2 3aJlaHuH,
npoTekanus peakuuit /Cp/ 513253 3aIuTa
J1a00PaTOPHBIX
pabor
Tema 7.3. Dnekrponus pacTBOPOB U OIIK-2.1 J1.1 Omnpoc,
pacIiaBoB AIEKTPOIUTOB /Cp/ OIIK-2.2 JI1.2J12.1 MIpoBEpKa
OIIK-2.3 J12.2 3aJJaHHH,
213233 3amuTa
1a00paTOPHBIX

pabot




Tema 7.4. T'anbBaHUUECKUIT JIIEMEHT. 1 6 OIIK-2.1 J1.1 0 0 Ompoc,
DnekTpoaHble noTeHIansl. Kopposus u OIIK-2.2 JI1.2J12.1 MIpOBEpKa
3amuTa Metaios /Cp/ OIIK-2.3 2.2 3aIaHWH,
212233 3aImTa
1a60PaTOPHBIX
pabot
Paznen 8. Heoprannueckast xumusi.
BaxHeiimue Kaaccbl HEOPraHUYECKHX
coeIMHEeHMI
Tema 8.1. Knaccudukanus 1 HoMeHKIaTypa 1 6 OIIK-2.1 JI1.1 0 0 Omnpoc,
MPOCTHIX M CIOKHBIX BetecTs /Cp/ OIIK-2.2 JI1.2J12.1 MIpOBEpKa
OIIK-2.3 2.2 3aaHul
0103233
Tema 8.2. Knaccudukarus 1 HOMeHKIaTypa 1 6 OIIK-2.1 JI1.1 0 0 Omnpoc,
okcuioB. [lomydyeHue u cBoicTBa OIIK-2.2 JI1.2J12.1 MpOBEpKa
coneo0Opa3yronmx okcunos /Cp/ OIIK-2.3 J2.2 3aaHul
0103233
Tema 8.3. OcHOoBaHMS (THIPOKCHIBI 1 6 OIIK-2.1 JI1.1 0 0 Omnpoc,
MmetamioB) /Cp/ OIIK-2.2 JI1.2712.1 MpOBepKa
OIIK-2.3 J12.2 3a/1aHui
013233
Tema 8.4. Kucnorsr /Cp/ 1 6 OIIK-2.1 JI1.1 0 0 Omnpoc,
OIIK-2.2 JI1.2J12.1 MpOBEpKa
OIIK-2.3 J12.2 3a/laHui
313233
Tema 8.5. Comu /Cp/ 1 6 OIIK-2.1 J1.1 0 0 Ompoc,
OIIK-2.2 JI1.2J12.1 MIPOBEpKa
OIIK-2.3 J12.2 3a/laHui
313233
Pazgen 9. Jk3amen
/Ox3amen/ 1 9 OIIK-2.1 JI1.1 0 0
OIIK-2.2 J1.2J12.1
OIlK-2.3 2.2

5. ®OHJI OHEHOYHbBIX CPEJCTB

5.1. IlpumepHBIii NepedyeHb BONPOCOB K 3a4eTy

He npenycmorpen YII

5.2. IlpumepHBlii NepedyeHb BONPOCOB K 3K3aMeHYy

DK3aMeHAIMOHHBII OUIIET COJIEPKUT 3 BOIIpOCa:

1 Bommpoc u3 pasnena «TeopeTHdecKie OCHOBBI XHMHUID»

2 Bompoc - mpakTuyeckoe 3aganue «PaccranoBka ko3 ¢uunentoB 8 OBP MeTom0M 351ek-TpoHHOTO OanaHcay
3 Bompoc — 3aj1aua

Bompocs! k 5k3aMeHy pa3zeneHsl Ha 2 9acTH:

- BOIIPOCHI JUTS OLIEHKW 3HaHUH TeopeTndeckoro kKypea (1,2 Bompoc)

- BOIIPOCHI [T OIICHKH MOHMMaHUs1/yMeHus (3 BOmpoc).

Bomnpocs! 17151 oLieHKH 3HaHUM TEOPETUYECKOTo Kypca

I. Ipenmer u 3aga4un XUMUH. SIBICHUS QU3NYECKHE M XUMHYECKHE. MECTO XMUMHH CPEIH €CTECTBEHHBIX HAYK. XUMHS U
SKOJIOTHSL.

2. OCHOBBI aTOMHO-MOJIEKyIsIpHOM Teopuu. [lonarue atoma, anemenTa, BemiectBa. OTHOCHTENbHAS ATOMHAs U
OTHOCHTENTbHASI MOJIEKYIISIPHASI MACCHI.

3. Mornb - equHUIA KOIWYECTBa BeulecTBa. MossipHas mMacca.

4. 3aKOHBI CTEXHOMETPHH: 3aKOH COXPAaHEHHS MAcCHI BEIIECTBA, 3aKOH ITOCTOSHCTBA cocTaBa. OTHOCHTENBHAS TIOTHOCTH
rasa.

5. Crpoenue atoma. AtomHoe aapo. M3oronsl. CtabusbHble U HECTAaOMIBHBIE SIpa.

6. JIBoticTBeHHas pupona AnekTpoHa. CTpoeHHe ANIEKTPOHHBIX 00071049ek aToMOB. KBaHTOBEBIC UHcia. ATOMHEIC
opbuTany. DIEeKTPOHHbIC KOH(PUTYPAIIUK aTOMOB B OCHOBHOM U BO30Y)KJICHHOM COCTOSIHUSIX.

7. Otkpeitue Jl. . MeHneneeBsIM NepUOJMUECKOTO 3aKOHA M CO3/IaHUE MEPUOINUS-CKOM CUCTEMBl XUMUYECKUX
anemeHTOB. CoBpeMeHHast HOPMYIHPOBKA MEPHOANIECCKOTO 3aKOHA.

8. CTpoceHHe TeproIIYecKO CHCTEMBI: OOJIBIINE W Majble TIePHOJIBI, TPYIIIBI U MOI-TPYIIIHL.

9. 3aBHCHMOCTh CBOIICTB 3JIEMEHTOB M 00pa3yeMbIX UMH COCTUMHEHHI OT MOJO0XKCHUS 3JIEMEHTa B NMEPHOANIECKON CHCTeMe.
10. Bunpl xumuueckoil cBs3M: KOBaJeHTHas (TIOJIIpHAs M HETOJIAPHAs), HOHHAS, METaJ-JTMYecKas, BOJIOPOIHASL.

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

12. DJIeKTPOOTPHIATENBEHOCTE. [I0MAPHOCTD CBA3M, WHIYKTUBHBIA 3((eEKT.




13. Kpatasie csa3u. Mogens rubpuausarum opoutaneil. CBsi3b JIEKTPOHHON CTPYK-Typbl MOJEKYI C UX T€OMETPHUYECKIM
CTpOoeHHEM (Ha IpHMepe COSANHEHNUH 3IIEMEHTOB 2-T0 ne-pruoaa). Jlenokannu3anust 3JIeKTPOHOB B CONPSHKEHHBIX CHCTEMAX,
ME30MEpPHBINA 3P PEKT.

14. BanentHocTs u creneHs okucieHus. CTpykrypHble Gopmynsl. M3omepus. Buasl usomepnn, CTpyKTypHast H
HIpPOCTPaHCTBEHHAs H30MEPHS.

15. ArperaTHble COCTOSIHUS BEILIECTB M MEPEXObl MEXIY HUMH B 3aBUCHMOCTH OT TE€M-NIEpaTypsl U JAaBieHus. I'a3bl.
T'azoBbIe 3akoHBI. YpaBHeHHEe MeHeneena - Kiranelipona. 3akoH ABOTragpo, MOJISIPHEIH 00beM.

16. Kunxoctu. Accommanys MOJNEKYI B KHIKOCTSX. TBepasie Terma. OCHOBHBIC THITBI KPUCTAIIMYECKUX PEIIETOK:
KyOMYEecKHe U 'eKcaroHaJbHbIE.

17. Kiaccuduranyss XUMUYeCKUX pPeakInil: peaKkini COSNUHEHHUs, pa3iokKeHus, 3aMe-IIeHns, OOMeHa.

18. OKHCIHTETbHO-BOCCTAHOBUTENBHEIE peakiun. Ompee/ieHne CTeXHOMETPHUSCKUX KO03((UINCHTOB B YPaBHEHUSIX
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

19. Psn craHmapTHBIX 27E€KTPOAHBIX MOTEHIUAIIOB.

20. Ternossie 3 dexTh XMMUIECKNX peakiuii. TepMOXUMHUIecKHe ypaBHEHHA. Ten-1oTa (SHTANBNNI) 00pa3oBaHUSA
XHMHYECKUX COeTUHEHUH. 3akoH ['ecca B CIIEICTBUS U3 HETO.

21. CKOpOCTh XUMHYECKHX PEaKLUil. 3aBUCUMOCTb CKOPOCTH PEAKLUH OT MPHUPOAbI M KOHLUEHTPAIMU PEarupyromnX

BEILIECTB, JaBJIECHUS, TEMIIEPATYPhI, IPUMEHEHHs KaTanu3aTtopa. KoHcTaHTa CKOPOCTH XMMUYECKOH PEAaKIUN. DHEPIUs aKTUBALUHU.
Karanus u xaranu3aTopsl.

22. OO0paTUMOCTh XUMHUECKUX peakiuid. XUMHYECKOe PaBHOBECUE M YCIOBHUS ero cMme-meHus, npuHuumm Jle Ilarense.
Koncranrta paBHOBeCUS, CTENIEHb [IPEBPALLEHNUS.

23. PacTBOpBI. PacTBOPHMOCTE BelecTB U €e 3aBUCUMOCTh OT TEMIIEPATyphl, JaBICHUS, MPUPOBI pacTBoputels. CriocoOs!
BBIPAXEHHS KOHIIEHTPAIlUU PacTBOPOB: MaccoBasi JIOJs, MOJIb-Has OIS, MOJISpHAs KOHIEHTpalus. TBepable pacTBOpsI. CIUIaBHI.

24, CunbHbIe U cradble 3JEKTPOIUTHL DIEKTPOIUTHYC "CKasl auccormanms. Koncranta auccounanuu. CTeneHb
JIFICCOITHAITHH.

25. HonHble ypaBHEHUS peakLuUi.

26. CBoiiCTBa KUCIIOT, OCHOBAaHUH U COJIEH B CBETE TEOPUH DJIEKTPOIUTHUECKON AUCCO-IIMALUN AppeHHyca.

27. I'uaponus coneid.

28. DNeKTpOIN3 BOJHBIX PacTBOPOB M paciuiaBoB cojeil. [Ipoueccsl, mpoTekaromme y KaTojaa U aHo/a.

Bonpockl Ha OLIEHKY TOHUMaHHs/ YMEHHUH

B YpaBHCHHUU PCAKIIUN paCCTaBUTh KOB(i)(I)I/IHI/ICHTBI MCTOAOM 3JICKTPOHHOT'O 6ancha. Ha-mmucars MOJTYypCaKIIuu OKHUCJICHUSA 1
BOCCTAaHOBJICHUSL. Ol'[pe}IeHI/ITI) OKHUCIIUTECIIb U BOCCTAHOBHUTCIIb.

1 H2S + HCIO = S + HCI + H20

2 KOH + CI2 = KCIO3 + KCI1 + H20

3 K2MnO4 + H20 = KMnO4 + MnO2 + KOH

4. PbS + H202 = PbSO4 + H20

5. CaH2 + H20 = Ca(OH)2 + H2

6 Na3[Cr(OH)6] + NaOH + PbO2 = Na2CrO4 + H20 + Na2[Pb(OH)4]

7 Pb(NO3)2 = PbO + NO2 + O2

8 K2Cr207 + H2S04 + Na2S03 = Cr2(S04)3 + H20 + Na2S04 + K2S504
9. As2S3 + HNO3 + H20 = H3AsO4 + H2S04 + NO

10. TiO2 + C + CI2 = TiCl4 + CO

11. NaBrO3 + H2S04 + NaBr = Br2 + Na2S04 + H20

12. Cul + H2SO4 + KMnO4 = CuS0O4 + 12 + MnSO4 + K2S04 + H20
13. Fe(NO3)2 + 02 + H20 = Fe(NO3)20H

14. H5106 = 1205 + 02 + H20

15. K2Se + NaNO3 = K2SeO4 + NaNO3

16. Ca3(PO4)2 + C + SiO2 = Ca2Si0O4 + P4 + CO

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

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

19. AgNO3 = Ag + NO2 + 02

20. NH3 + Br2 = N2 + NH4Br

21. B + NaOH + 02 = NaBO2 + H20

22. Cu(NO3)3 = Cr203 + NO2 + 02

23. Fe203 + KNO3 + KOH = K2FeO4 + KNO2 + H20

24, Cr203 + Na2CO03 + 02 = Na2CrO4 + CO2

25. Na2S03 = Na2S + Na2S04

26. BrO2F = BrF3 + Br2 + O2

217. Cr203 + NaNO3 + NaOH = Na2CrO4 + NaNO2 + H20

28. HMnO4 = MnO2 + 02 + H20

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

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

31. PbO2(t) + HNO3 + H202 = Pb(NO3)2 + O2(r) + H20

32. KMnO4 + H202 = MnO2(t) + O2(1) +H20 + KOH

33. Zn(t) + NaOH(u36.) + H20 = Na2[Zn(OH)4] + H2(r)

34, K2Cr207 + H2S0O4 + K2S03 = Cr2(S04)3 + H20 + K2S04
35. FeSO4 + HNO3(konm.) = Fe(NO3)3 + NO2(r) + H20 + H2SO4

36. Cu(t) + H2SO04(kon1.) = CuSO4 + SO2(r) +H20




37. KI + CI2 = 12() + KCI

38. H202 + KOH + MnSO4 = H20 + MnO2(1) + K2S04

39. Cu(t) + HNO3(kon1m.) = Cu(NO3)2 + NO2(r) +H20

40. 12(1) + C12 + H20 = HIO3 + HCI

41. CuS(1) + HNO3(xoH1.) = CuSO4 + NO2(r) + H20

42. Na3[Cr(OH)6] + Na202(t) = Na2CrO4 + NaOH + H20

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

44. K2MnO4 + H20 = MnO2(1) + KMnO4 + KOH

45. H2S + HNO3(koni) = S + NO2(r) + H20

46. Al(T) + NaOH + H20 = Na[AI(OH)4] + H2(1)

47. KMnO4 + K2S03 + H2S04 = MnS0O4 + K2S504 + H20

48. KMnO4 + K2S03 + H20 = MnO2 + K2S04 + KOH

49. KMnO4 + K2S03 + KOH = K2MnO4 + K2S04 + H20

50. KMnO4 + H2S + H2SO4 = MnSO4 + K2S04 + S + H20

51. K2Cr207 + SO2 + H2S504 = Cr2(S04)3 + K2504 + H20

52. K2Cr207 + KI + H2S04 = Cr2(S04)3 + K2S04 + 12 + H20

53. KMnO4 + HCI = CI2 + MnCI2 + KCI + H20

54. KI + H202 =12 + KOH

55. 12 + H202 = HIO3 + H20

56. HCIO + H202 = HCI + 02 + H20

57. K2Cr207 + H2S + H2S504 = Cr2(S04)3 + K2504 + S + H20

58. K2MnO4 + H20 = MnO2 + KMnO4 + KOH

59. NaBr + H2SO4 + NaBrO3 = Br2 + Na2S0O4 + H20

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

61. Na2S03 +KMnO4+ H2S04(pa36)= Na2S0O4 + MnSO4 +H20+K2S04

62. Na2SO3 + KMnO4 + H20 = Na2SO4 + MnO(OH)2 + KOH

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

64. KI + K2Cr207 + H2S04 (pa36) = 12 + Cr2(SO4)3 + H20 + K2504

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

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

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

68. 12 + CI2 + H20 = HIO3 + HCl

69. NaClO2 + KMnO4 + H2S0O4 (pa36 ) = NaClO3 + MnSO4 + H20 + K2S0O4

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 (pa36) = Cr2(S04)3 + K2S04 + H20

75. FeCl3 + H2S = FeCI2 + S + HC1

76. FeCl3 + H2S = FeCI2 + S + HC1

71. Cu + HNO3(pa30) = Cu(NO3)2 + NO + H20

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

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

3amaun. CriocoOBI BRIPaXKEHUS COJICPIKaHUS PACTBOPEHHOTO BELIECTBA B pacTBOpe. PacTBO-pUMOCTS.

1. Haiitu maccoByto 1010 ITIOKO3BI B pacTBope, coaepxaiieM 250 r Bousl U 40 T TIH0-KO3BI.

2. Ckonpko TpamMmoB Na2SO3 motpebyercst 1uist mpurotosieHust 5 1 8 %-Horo (1o Mac-ce) pactBopa (p=1,075 r/mm)?

3. 1 mn 25 %-Horo (1o Macce) pactBopa coaepxuT 0,458 T pacTBopeHHOro BemecTBa. KakoBa MIOTHOCT 3TOrO pacTBopa?
4. Hx 400 r 50 %-noro (1o Macce) pactBopa H2SO4 BeinapuBanuem ynanuiu 100 r Bo-ael. UeMy paBHa MaccoBast 4O
H2S04 B octaBmemcs pactsope?

5. IMpu 25 °C pactBopumocts NaCl B 100 r Boasl. Haiitu maccoByto nomo NaCl B Ha-CBIIIIEHHOM pacTBOPE.

6. Ckounbko rpammoB 30 %-Horo (mo macce) pactBopa NaCl HyxHO no6auth K 300 T BOIbI, 4T00BI MOXYdHTh 10 %-HbIi
pacTBop conu?

7. B xaxoit macce Boael Hago pactBopuT 67,2 1 HCl (00beM m3MepeH IpH HOPMAaJbHBEIX YCIOBHSX), YTOOBI MOIYIuTh 9 %o-
HbIH (110 Macce) pactBop HCI?

8. Kaxkyro maccy 20 %-Horo (o Macce) pactBopa KOH Hamo no6aButh k 1 kr 50 %-Horo (o macce) pacTBopa, 4ToOBI
MOJIy4UTh 25 Y%-HBbIi pacTBOp?

9. Omnpenennure MaccOBYIO JOJIO BEHIECTBA B pacTBope, moxydeHHoM cmemenueM 300 r 25 %-uoro u 400 r 40 %-Horo (1o
Macce) pacTBOPOB 3TOTO BEILECTRA.

10. N3 400 T 20 %-Horo (Mo Macce) pacToBpa MPH OXJIAXKACHUH BBIICTHIIOCH S0 T' pac-TBOPEHHOTO BellecTBa. Yemy paBHa
MaccoBast JIOJsI TOTO BEIIECTBA B OCTaBIIEMCS pacTBope?

1. Kaxoit o6weM Bozabl Hajo npubasuth k 100 mi 20 %-Horo (o macce) pactsopa H2S04 (p=1,14 r/mi), 94T00BI MOTYIUTH
5 %-Hblii pacTBOp?

12. K 500 mit 32 %-noti (o macce) HNO3 (p=1,20 r/min) npubaswiu 1 1 Boapl. Yemy paBHa MaccoBas mosist HNO3 B
HOJTY4EHHOM pacTBope?

13. Jo xakoro obbema Hano pasbaBute 500 mu 230 %-Horo (o Macce) pactBopa NaCl (p=1,152 r/mi), uro6sl moay4duts 4,5
%-nb1it pactBop (p=1,029 t/™m)?

14. Haiiti MaccoByr0 JOJIF0 a30THOM KHCIIOTHL B pacTBope, B 1 11 koToporo comepskurcst 224 r HNO3 (p=1,12 r/mm).

15. ITnotHOCTH 26 %-HOTO (110 Macce) pacroBpa KOH pasna 1,24 r/ma. Ckombsko moneit KOH maxoautes B 5 11 pactBopa?




16. B 250 r Bogs! pactBopeHo 50 r xpucramutoruaparta FeSO4-7H20. Beraucnuts Macco-Byl0 OO0 KPUCTAUIOTHAPATa U
6e3BonHOTrO Cynbdara xenesa (1I) B pactope.

17. Haiitu Maccel Bonel 1 MeHOTO Kymopoca CuSO4-5H20, HeoOXoauMbIe ISl IPUTO-TOBJICHUS OHOTO JIUTPA PacTBOpa,
coxepxarmiero 8% (macc.) 6e3BoaHOI comn. [ImoTHOCTH 8 % pactBopa CuSO4 pasHa 1,084 r/mi.

18. Jns mpurotoBnenust 5 %-noro (mo macce) pactsopa MgSO4 B3sito 400 r MgSO4-7H20. Haiitu Maccy MOIydeHHOTO
pacTBopa.

19. Ckonbko moserr MgS0O4-7H20 namo npubaButh k 100 MonsiM Boabl, 4ToObI OTY-9uTh 10 %-HBIH pacTBop (1O Macce)
MgS04?

20. Ormpenenure MaccoByr noito CuSO4 B pacTBope, MOJy4eHHOM Tpu pactoBpeHuu 50 T MEAHOTO Kynopoca
CuS04-5H20 B 450 r BOIBI.

21. B xaxoit Macce BOABI HyXXHO pacTBOpuTh 25 r CuSO4-5H20, uro6s! nmomyunts 8 %-HbIil pacTBop (1o macce) CuSO4?
22. Ckonpko rpammoB Na2S04-10H20 nano pactBoputs B 800 r Bojbl, 4ToOBI nomyuuts 10 %-Hbl pacTBOp (O Macce)
Na2S04?

23. Ckonpko TpaMMoB 2 %-Horo (1o Macce) pactBopa AgNO3 maayr mpu B3aumozencT-Buu ¢ u3dbitkoM NaCl 14,35 ¢
ocaaxa AgCl?

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

25. Cxonpko rpammoB Na2CO3 coaepxkutcs B 500 mia 0,25 H. pactBopa?

26. B kakom o6weme 0,1 H. pacTtBopa comepxurcs 8 T CuSO4?

27. Jnsa neritpamuzauuu 30 mu 0,1 H. pacTBopa mienoyn norpedoBangock 12 M pacTBopa KUCIOTHL. OnpenenuTsb
HOPMaJIBHOCTH KHUCIIOTHI.

28. Haiitu momsipHOCTE 36,2 %-HOoTo (10 Macce) pactBopa HCI, mioTHOCTh KOoTOpOTO 1,18 r/mit.

29. B xaxom o6wseme 1 M pactBopa u B kakoM obwseme 1 H. pacTBopa comepxkurcs 114 v Al2(SO4)3?

30. PacrBopumoTts xnopuaa kaamus npu 20 °C pasaa 114,1 r B 100 r Boabl. BeuncIuTh MacCoBYHO JOJII0 U MOJISUIBHOCTH
CdCI2 B HACBIIIIEHHOM pacTBOpeE.

31. Ckonpk0 MIITHIHTPOB 96 Y%-Horo (10 Macce) pactBopa H2SO4 (p=1,84 r/mi1) Hy)XKHO B34Th AT NPUTOTOBIEHHS | J1
0,25 u. pactBopa?

32. Cxonbko munmiutpoB 0,5 M pacrBopa H2SO4 moxxHo npurotoButh u3 15 mi 2,5 M pacrsopa ?

33. Kaxkoit o6wem 0,1 M pactBoap H3PO4 moxuO mpurotoButh u3 75 mi 0,75 H. pac-TBopa?

34. Kaxoit o6vem 6,0 M pactBoap HCI myxHO B3sTH 11 npurotoBienus 25 ma 2,5 M pactsopa HCI?

35. ITnotHOCTh 40 %-HOTO (110 Macce) pactBopa HNO3 pasHa 1,25 r/mi. PaccunraTh MONSPHOCTh U MOJISUTBHOCTB 3TOTO
pacTBopa.

36. BeramenuTs MaccoByrO AOJIO THApOoKcHAa HaTpus B 9,28 H. pactBope NaOH (p=1,310 r/mm).

37. B 1 xr Bogs! pactBopeHo 666 r KOH; mnotHocTs pacTtBopa paBHa 1,395 r/min. Haii-tu: a) maccoByto nomto KOH; 0)
MOJISIPHOCTB; B) MOJISUTEHOCTb.

38. [TnotHOCTH 15 %-HOTO (10 Macce) pactBopa H2SO4 pasHa 1,105 r/Mi1. BeraucnuTh: a) HOpMaJIEHOCTB; 0) MOJSIPHOCTB;
B) MOJISUTBHOCTB PacTBOPA.

39. ITnotHOCTE 9 %-HOTO (MO Macce) pactBopa caxapossl C12H22011 pasna 1,035 r/mMi1. BEIMHCIUTB: @) KOHIICHTPALIUIO
caxapo3sl B T/11; 0) MOJISIPHOCTB; B) MOJISUTEHOCTE PAacTBOpA.

40. Haiiti maccy Bombl, HEOOXOIMMYIO ISl IPUTOTOBIEHHS PAacTBOpa XJIOopuaa HaTpus, conxeprkamero 1,50 monst NaCl na
1000 r H20, ecinu umeercs 10 r NaCl.

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

42. Kakoit o6wem 0,05 H. pacTBopa MOxHO monyauts U3 100 mu 1 H. pactBopa?

43. kakoit o6beM 2 M pactBopa Na2CO3 Hamo B3sTh 1t npurotoBnerus 1 i1 0,25 H. pacTBopa?

44. CKOJIBKO MIJUTHIIUTPOB KOHLCHTPUPOBAHHOM consiHON Kucnotsl (p=1,19 /M), co-mepxarueit 38 % (mo macce) HCI,
HY)KHO B3ATb JJIsl IpUroTosieHus 1 i1 2 H. pactBopa?

45. K 100 M 96 %-noit (o macce) H2SO4 (mmotHocts 1,84 r/mi) npubasumu 400 Mt Bozsl. Ilomyawmicst pactBop
TIOTHOCTHIO 1,220 I/MII. BBIYHCINTH €r0 SKBUBAJIEHTHYIO KOHIIEHTpa-1MI0 U MaccoByto oo H2SO4.

46. PaccunTate HOpMaIbHOCTH KOHIICHTPHUPOBAHHOM COJITHON KUCIOTHI (TUIOTHOCTH 1,18 1/Mi), comepkameit 36,5 % (Mmacc.)
HCL

47. Kaxoit o6vem 10 %-Holt (110 Macce) ceprHoit kucnoTsl (p=1,07 r/mi) nmorpebyercss I HEWTpanu3alMu pacTBOPA,
conepxkaniero 16,0 r NaOH?

48. Nmeercst pactBop, B 1 1 koToporo coxepxkutcst 18,9 r HNO3, u pactBop, conepxa-uwmii B 1 1 3,2 r NaOH. B kakom
00BEMHOM OTHOIIEHHH HY)KHO CMEIIaTh 3TH PacTBOPHI IJIS MTOy-9EHHS pacTOpa, MMEIOIIEr0 HeHTPaIbHYIO PEaKIIHIO?

49. Kakoit o6wem 0,2 H. pacTBopa menouu notpedyercs s ocaxnaenus B Bune Fe(OH)3 Bcero sxenesa, comepramerocs: B
100 mi 0,5 H. pactBopa FeCl3?

50. Ckonbko rpammoB CaCO3 Beimagner B ocanok, eciu k 400 M 0,5 H. pactBopa CaCl2 npubaButh H30BITOK pacTBOpa
combl?

51. Jns mefitpanuzanuu 20 mu 0,1 H. pacTBopa KUCIOTHI oTpedoBanock 8 M pactBopa NaOH. Ckonbko rpammoB NaOH
conepxut 1 11 3TOoro pacrsopa?

52. Ha nefitpanuzanuo 40 mi pactBopa 1enodu uspacxonosano 24 miu 0,5 1. pactBopa H2SO4. Kakoa HOpMalbHOCTh
pactBopa menoun? Kakoit o6vem 0,5 H. pactBopa HCI nmotpe6o-Baiics Obl 4151 TO# e 1enu?

53. Jlns HeliTpanmuzauuu pacTBopa, cojepikaiiero 2,25 T KMCIOThI MOTpeOoBaIOCh 25 M 2 H. pacTBOpa HIETIOYH.
OmnpenennuTs SKBUBAJICHTHYIO MACCY KHCIOTEHL.

54. Ha nelitpanusanuto 20 M pacTBopa, copepxarnero B 1 i1 12 r menoun, uzpacxogo-sano 24 ma 0,25 H. pacTBOpa
KUCIIOTHI. PaccunTaTh 3KBUBAJICHTHYIO MACCy IICIIOYH.

55. Kakoit o6wem 15 %-noro (mo macce) pactBopa H2SO4 (p=1,10 r/mi) moTpedyercst Uisi TOJHOTO pacTBopeHus 24,3 T
Mg? 27,0 Al?

56. Jns momHoro ocaxnaenus BaSO4 u3 100 r 15 %-Horo (o macce) pactBopa BaCl2 norpe6osanocs 14,4 mn H2SO4.




Haiftu HopmansHOCTB pacTBopa H2SO4.

57. Kaxkoii 06veM 96 %-Holi (110 Macce) CepHOM KUCIOTHI (IUIOTHOCTH 1,84 I/MJI) M Ka-Kyl0 Maccy BOJIbI HY)KHO B3SThb IUIS
npurotoBieHus 100 mi 15 %-nHoro (o Macce) pactBopa H2SO4 (p=1,10 r/m).

58. B 500 r Bogs! pactBopeno npu HarpeBanuu 300 r NH4CI. Kaxas macca NH4Cl BeI-menmurcst u3 pacTBopa mpu
oxnaxaenuu ero 10 50 °C, eciu pactBopumocts NH4CI npu stoii Tem-nieparype pasHa 50 r B 100 r Bogs1?

59. PacrBopumocts xsopata kanus npu 70 °C pasna 30,2 1, a npu 30 °C — 10,1 r B 100 r Bogsl. CKOJIBKO TpaMMOB XJjopaTa
kanus Beigenurcs u3 70 r HaceimenHoro rpu 70 °C pactBopa, ecnu ero oxiaaauts 10 30 °C?

60. Kosdduuuent pactBopumoctu cynsdara meau npu 30 °C pasen 25 r B 100 r Bogsl. byner mu npu 370it Temneparype 18
% pacTBOpP COJIM HACBILICHHBIM?

61. CKOJIBKO TPaMMOB HUTpaTa Kanus BeIKpucTamsyercss U3 105 r HaceimenHoro npu 60 °C pactBopa, eciid OXJIaJUTh €ro
10 0 °C? Koa¢punneHTs! pacTBOPEMOCTH COJIU IIPH YKa3aH-HBIX TEMIEpaTypax cooTBeTCTBEHHO paBHEI 110 1 13 r B 100 r BOgHI.

62. 1 1 Boap! Haceimed CO2 npu 0 °C mox nasnenuem 506,6 klla (3800 MM.pT.cT.). Ka-KOi 00beM 3aiiMeT pacTBOPEHHBIH
ra3, eciy BBIICIUTH €r0 U3 BOJBI M PUBECTU K HOpMaJbHBIM ycioBusiM? PactBopumocts CO2 nipu 0 °C paBna 171 mu B 100 M

BOJIBI.

63. PactBopumocts ammuaka mpu 20 °C paBra 702 M B 1 Mt Bogsl. HaliTu MaccoByro OO0 aMMHUaka B HACHIIIEHHOM

5.3. TeMaTHKa KypCcOBBIX padoT (KypCOBBIX MPOEKTOB)

He npexycmotpeno YII

5.4. DoH/1 OLIEHOYHBIX CpeacTB AJisl IPOBEICHUS TEKYHIE€ro KOHTPOJIs

IIpenonaBanne Heopranuueckoi XumMmun KpoMe Kypca JIeKIUH BKIFOIaeT 00s3aTeNbHOe IPOBECHUE TAO0PAaTOPHBIX 3aHATHIH.
Lenbro 1ab0opaTOPHBIX 3aHATHH ABIIsAETCS (GOPMHUPOBAHUE YMEHHH BBITIONHATH TUIIOBBIE PEAKINH Ha (DYHKI[HOHAIbHBIE TPYIIITBI U
KaueCTBEHHO OIPEMENIATh HEKOTOPBIE COCANHEHHUS.

JlaboparopHas paboTa BBITOJIHAECTCS KaKABIM CTYICHTOB HHANBUAYAIBHO. [I711 SKOHOMUH BpeMeHH U 0oJjiee MIyOOKOTo
OCMBICIICHUS Ta00PaTOPHOH PabOTHI HEOOXOAUMO B IPOIIECCE CAMONOATOTOBKH IIPOUYUTATH ONUCAHUE OIIBITOB, YACTHYHO
3aMlOJHUTH MPOTOKOI abopaTopHOi paboThl. Ha kak1oM 3aHATHM MOCIE BBIMOIHEHHS KCIIEPUMEHTAIBHON 4aCTU IPOBOJUTCS
TEKyIIMH KOHTPOJIb 110 YCBOSHHUIO ydeOHOTro Matepuana. CTyneHTy peanaracTcs HECKOJIBKO BOIPOCOB, HA KOTOPBIE OH JJAET OTBET
WIX YCTHO, WU B IUCBMEHHOM BHJIe. ECIM CTYIEHT IpaBUIIBHO OTBETUII HA IPEJIOKEHHBIE BOIIPOCH, 3HAYUT, MATEPUal TEMbI UM
YCBOEH, U OH IOJTy4aeT 3a4eT 110 JaHHOH TeMe.

Takum 06paszoM, hOH OIIEHOUHBIX CPEJICTB IO JaHHOH (hopMe KOHTPOJIS BKIIIOYAET B ce0st 2 31eMeHTa:

- TpeOoBaHUs K 0YOPMIICHUIO OTIETA;

- JOMOJTHUTENbHBIC BOIIPOCHI JUIS 3aIUTHI JIAOOPaTOPHOI pabOTHL

TpeboBaHMA K 0(OPMIIEHHIO OTYETA IT0 Ta00PAaTOPHEIM paboTaM

BBEJIEHME

O6u1ue TpeboBaHMA K BHITOJHEHHUIO Ja00paTOPHBIX paboT

Ilepen BEITOTHEHUEM JTa0OPATOPHOTO IIPAKTUKYMa HEOOXOANMO Ha BBOJHOM JIa0OPAaTOPHOM 3aHATHH U3YIHTH OOIIHE paBuia
TIOBE/ICHUS M TEXHUKY O€301TaCHOCTH IPH BEITTOJHEHHUH JIAO0PATOPHBIX pabOT IO XUMHH, CIIMCOK JINTEPATyphl PEKOMEHTyeMOH IS
UCIIONIB30BaHMS IPH NOATOTOBKH K BBIIIOIHEHHUIO Ta00PaTOPHBIX paboT U «TemaTHueckuii mIaH 1abopaTOPHBIX paboT»,
UMEIOLIMHCS B J1a00paTopHu.

IMopsimok TOATOTOBKH K BBITIOJTHEHHUIO JIAOOPaTOPHO pabOoTHI:

CTyIeHT JOJDKEH SIBIATHCS Ha Ta00paTOPHBIE 3aHATHS IIOATOTOBICHHBIM K 1a00paTOpHOH paboTe, BEITOIHEHHE KOTOPOH
NPEIYCMOTPEHO TEMAaTHYECKHUM IUIAaHOM Ha COOTBETCTBYIOLIYIO 1aTy.

[IpensapuTenbHas MOATOTOBKA K paboTe BKIIIOYaeT 0()OPMIICHHE TIEPBOI U BTOPOH YacTH OTYETa MO COOTBETCTBYIOMIEH hopme U
BBITIOJTHEHHE 33JJaHUS JUIS CAMOCTOSITEIIFHO ITOJITOTOBKY K yKa3aHHOU JTabopaTopHOit paboTe ¢ HCIOIb30BaHNEM MAaTEPHAIOB
JIeKIUH, ydeOHMKA U JaHHBIX METOIUUCCKUX YKa3aHHH.

Oruer o npeacrosieil padore odopmirsercs 1o cienyronieit popme: 1aTa BbINOIHEHUs padoThl, Ne 1abopaTopHOii padoThl,
Ha3BaHHUE paboTHl, | Teopernueckas gacTs, 11 mpakTndeckas 9acTs.

Teoperuueckas 4acTh - B pa3jese H3IararoTcs OCHOBHbIE IIOHATHS, 3aKOHBI, PACUETHBIE (DOPMYIBI, KOTOPBIE HEOOXOANMO YCBOUTH
JUISL CO3HATEIBHOT'O BBIITOJHEHHUS SKCIIEPUMEHTA U IPAMOTHOH 00pabOTKH pe3ynbTaToB. [lepedyeHb NMOHATHIT U 3aKOHOB UMEETCs B
METOANYECKHX yKa3aHHUAX K COOTBETCTBYIOIIEH JIaDOpaTOpHOIT paboTe B pa3Jiele «TeopeTnieckas 0a3a IKCIEpUMEHTay, C
HCIIONIb30BaHHEM KOTOPHIX BRIBOJATCS (POPMYIIHI UIs pacdeTa OnpeeieMoii B paboTe BeTHIHHEL. B KOHIle paszena IpruBOAITCS
pelIeHns U pe3ylbTaThl BRIIOIHEHUS 3aJaHUH ISl CAMOCTOATENIbHOM MOATOTOBKY K COOTBETCTBYIOMIEH 1abopaTopHOH paboTe.
I[TpakTHyeckas 4acTb - B pa3zese NPHUBOIUTCS:

PHCYHOK W ONIFICAaHWE OTIBITHON YCTaHOBKHY;

nepedeHb HEOOXOAUMBIX PEAKTUBOB, IOCYABI, BCIOMOTATEIIFHEIX MAaTEPHUAIIOB,

M3MEPHUTENBHBIX IPUOOPOB (1 U3MEPUTENBHBIX IPHOOPOB yKa3aTh KJIACC TOUHOCTH, 1IEHY JIEICHNS) B METOANYECKUX YKa3aHUAX K
BBITIOJIHEHHIO COOTBETCTBYIOLIECH J1a00paTOPHOH paboThI);

TUTaH HKCIICPHMEHTA;

YpPaBHEHMsI peaKLuil;

Tabyuna IS 3aIKCH PEe3yJIbTaTOB U3MEPCHUH.

IMopsimok BEIMONHEHNS T1a00paTOPHOIT padOTHI

Ha mabopaTtopHOM 3aHATHHU CTYACHT yJ9acTBYeT B MHIUBHIYaTbHOM COOECEIOBAHUH C MPEIIOAABATENIEM MO COACPKAHHIO
npezacrosiei pabotel. [Ipenoaasarens AenaeT 3aKiOueHHE O TOTOBHOCTH CTY[EHTa K paboTe 1o coaepkanuto 1 u 2 yacreit
OTYeTa, pe3y/bTaTaM BBIITOJHEHNUS 3a1aHUs UIsl CAMOCTOSTEIBHOM MOATOTOBKHU, KOTOPBIE MPECTABIIAIOTCS B BUJIE CIEAYIOMINX
grilehizing

B ciyuae 1ocTaTO4HOTO YpOBHSA HOATOTOBKH CTYAEHT MOIy4aeT AOIYCK K BBIIOIHEHUIO SKCIIEPHMEHTA U 110/ HaOII0eHHEM
J1abopaHTa BBIIOJIHSAET pabOTy B COOTBETCTBHY C IUIAHOM 3KCIIEPHMEHTA, BHOCHT PE3YJIbTaThl U3MEPEHHH B TaONHILy, IPOBEPsIET
TIOJTydeHHbIE Pe3yIbTAThl U IIPABUIIEHOCTD MX 3aIlUCH Y IIperoiaBartelis. B ciydae HelpaBUIBHOTO H3MEPEHHUS U 3aIIACH




HOJYYEHHBIX PE3ylNbTaTOB CTYIECHT HOBTOPSET U3MEPEHHS U KOPPEKTUPYET 3aIIUCH PE3ylIbTaTOB, IO3TOMY PE3ylIbTaThl H3MEPEHU
Ha [IEpBOM 3Tare Leaecoo0pa3sHo BHOCUTh kKapaHaamoM. [1pu qocTukeHnu pasyMHbIX pe3yabTaTOB U MPABUIBHOTO UX BHECEHUS B
TabIHITy HEOOXOANMO IIPHBECTH B OPAIOK pabodee MecTo, CIaTh METOAMIECKHE YKa3aHHsI, 000pyIOBaHHE ISKYPHOMY HIIH
1a00paHTy U MOIHCATh TaOIHIly SKCIIEPUMEHTANbHBIX JaHHBIX Y IpenoaBarteis. B 3ToM ciydae cTyIeHTy 3aUnThIBaeTCS
BBIIIOJTHEHHE IKCIIEPUMEHTA, eMy ClIeqyeT MIPUCTYMUTh K 00paboTKe pe3ynbTaToOB U COCTABICHUIO CIAEYIOIEro pa3iena oTyera -
[II Pac4eTsl 1 BEIBOZBI.

B paznene momKkHBI OBITH IPEICTABICHEL:

Pacuer onbITHOTO 3HaueHUS (XOMBITH.) ONpeAeIsieMOii BENUYUHBI ITyTeM MOJCTAaHOBKH B PacUETHYIO (hOPMYITy COOTBETCTBYFOIIUX
TaOJIUYHBIX JAHHBIX.

Pacuer Teopermyeckoro 3HaueHH (XTE0Op.) ONpeesieMoii BEIMIMNHEI IT0 COOTBETCTRYIOMIEH Gopmyre.

Pacder oTHOCUTENBHOM OMIUOKK ¢ TOYHOCTHIO 70 0,1%.

IIpu npoBeneHUH pacueToB ¥ BHECEHUU YUCIOBBIX 3HAUCHUH Pe3ylbTaTOB H3MEPEHUI U pacyeToB B TAOIHILy HEOOXOAUMO
PYKOBOJICTBOBAThCS OOIIMMU IIPaBHIIAMH 110 00pabOTKeE pe3yNbTaTOB H3MEPEHUH.

ITocne 3aBepuenus 111 yactu oTuera, OH caeTcsa Ha IPOBepKy. I1ocie Mo10XKUTENBHBIX PE3yJIbTaTOB IIPOBEPKU OTUETA JAHHAS
paboTa cunuTaeTcs BBIIOJIHEHHOM.

CTyIeHT JOMYyCKaeTCsl K 3K3aMeHy 10 JUCLMILUIMHE, €CIIH UM B TE€UEHHE CEMECTPA BBINOJIHEHBI BCE MIPEAYCMOTPEHHbIE
TEeMaTHYECKIM IUIAHOM J1a00paTOPHBIE pabOTHI, TOYYEHBI TIOJIOKUTENBHBIC Pe3yIbTATHI IPH BBOAHOM KOHTPOJIE, KOHTPOJIBEHOMH
paboTe 1 BBIITOIHEHB! HHANBUyaJIbHBIC 3aJaHUS IT0 COOTBETCTBYIOIIMM Pa3zenaM IIPOTPaMMBL.

Bormpocs! 1u1st 3a1muTs! 1a60paTopHOit paboTh!

Bompocs! u 3agaun k 1abopaTopHOH pabOTe CKOPOCTH XUMHUYECKOH peakiumy

Uro Ha3bIBaeTCsA CKOPOCTBIO XUMHUYECKON peakuuu? B Kakux eIMHHIAX OHA H3MepsieTcs?

Kakune akropbl BIUSIOT Ha CKOPOCTh XUMHYECKOH peakiuu?

3aBUCHMOCTb CKOPOCTH PEAKIIMU OT KOHUEHTPALUU PEArupyroOlIUX BEIECTB B TOMOI€HHOH CHCTEME.
3aBUCHMOCTb CKOPOCTH PEaKLMU OT KOHLUEHTPALUU PEarupyroluX BEIECTB B F€TEPOICHHON CUCTEME.
3aKkoH NEHCTBYIONIMX Macc.

KoHcTaHTa CKOpOCTH XMUMHYECKON PEAKIIUH.

BnmsHmIe TemmepaTypbl Ha CKOpOCTh XMMHUeckux peaknuil. [Ipasmino BarT-T'odda.

UYro Takoe KaTanu3aTop, KaTall3 U MHTHOUTOP, JUIS Yer0 OHH HYXKHBI?

. KakoB MexaHU3M AEHCTBUs KaTalM3aTOPOB B TOMOTEHHOI M reTeporeHHoi cucremax?

10. BrIpasure MaTeMaTHUeCKH CKOPOCTH HPSIMBIX M OOpPaTHBIX PEaKIIHiA:

a) N2 + 02 [] 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 ckonbko pa3 yBeIMUUTCS CKOPOCTh pPeaKiMu IpH noBbimeHun temmeparypsl ¢ 20°C go 50°C, ecnu TemnepaTypHBIid
k03¢ dHunneHT paseH 3.
12. Bo ckomnbko pa3 cremyeT yBeNHUYHTh KOHILEHTpaIuio BemiecTBa B2 B cucreme 2A2(r.) + B2 = 2A2B(r.), 9T0o0s!I pH

YMCHBILICHUH KOHLICHTPAIIMHU BelIecTBa A B 4 pa3a CKOPOCTh IIPSIMON
pEaKIny HE U3MECHWIIACH.

13. B cucreme CO + Cl2 = COCI2 xonnenTpanuio yrapHoro rasa ysenuawia ot 0,03 mo 0,12 mMonbp/1, a KOHIIEHTpanuio
xsopa — ot 0,02 1o 0,06 monb/11. Bo ckonbKO pa3 Bo3pociia CKOPOCTh MPSIMOM peakuuu?

14. Yemy paBeH TemrepaTypHbI KOI(QQUINEHT CKOPOCTH peaKkUWH, €CIH IPH YBEIMUIECHHH Temrepatypsl Ha 30 rpaiaycoB
CKOpOCTh pEaKLIUU Bo3pacTaeT B 15,6 pas.

15. IMpu 150°C HexoTopas peakiys 3akaHduBaercs 3a 16 munyr. [IpuHnMas TemmepaTypHbIH Ko3(duimenT ckopoctu

peaKIuu paBHBIM 2,5, pacCUUTAaTh, Yepe3 KAaKOe BPEMs 3aKOHUUTCS 3Ta PEeaKiys, eclii mpoBoaAuTh ee: a) npu 200°C; 6) mpu 80°C.

Bomnpocs! u 3amaun x 1a00paTopHOH paboTe «XUMHIECKOE PaBHOBECHEY

I. Kakue peakiuu Ha3bpIBaloTCs HEOOpAaTUMBIMHU U oOpaTuMbiMu? [IpuBeauTe mpuUMepHI.

2. JlaiiTe ompezeneHne MOHATHIO XUMHYECKOe paBHOBecHe. Kak MOXHO HCIOIB30BaTh 3aKOH JECHCTBYIOIIUX Mace JUls
00paTHMBIX peakInii?

3. Jaiite onpenencHue MOHATUIO KOHCTAHTA PaBHOBECHSL.

4. CBs13b KOHCTaHTHI PAaBHOBECHSI C PABHOBECHBIMH KOHIIEHTpanusMu. OT Kakux ()aKTOpOB 3aBUCHT 3HAUCHHE KOHCTAHTBHI
paBHOBecus?

5. Chopmymupyiite npunnun Jle-Illatense. Kakue ¢axropsl BIHAIOT HA U3MEHEHHE XUMUYIECKOTO PAaBHOBECHS?

6. Kak BIUSIIOT yMEHBIIEHHE KOHLEHTpPAIUU PEarupyIOMIUX BEIIECTB, TEMIIEpaTypbl U AaBIECHHS HAa CMEIEHHUe
XUMHUYECKOTO paBHOBecHs B peakiuu: N2 + 3H2 [1 2NH3 + Q.

7. Kaxk BnmstroT yBenmmueHHe KOHIICHTPAIMU MTPOJYKTOB PEAKIHH, TEMIEPATYpHl W JABICHUSA Ha CMEIIEHHE XUMHIECKOTO
paBHOBecus B peakiuu: N2 + 3H2 [1 2NH3 + Q.

8. PaBHOBecue B rereporeHHbIx cucreMax. OT KakuxX (pakTOpOB OHA 3aBHUCHUT?

9. B xaxyro cropony cmectutcst paBHoBecue peakin COCI2(r.) [ CO (r.) + CI2(r.) npu BBEICHHH B PaBHOBECHYIO
CHCTeMY HHEPTHOTO ra3a npu: a) V = const; 0) p = const.

10. Kak BrnusieT u3MeHeHUe aBJICHUS HA PaBHOBECHE CIEIYIOLIUX PEeaKIUii:

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

11. Yepes mexoTopoe BpeMs nocie Hagana peakaun 4HCI + O2 [ 2H20 + 2Cl2 KoHIEHTpaIiy BEIIeCTB COCTABIISIIN:

[H20] = 0,12 mons/m; [C12] = 0,12 mons/m; [HCI] = 0,3 mons/it; [O2] = 0,2 mons/n. Haligure: a) 3HaueHHe KOHCTAHTHI PABHOBECHST;
0) KaKOBBI HCXOIHBIC KOHIICHTPAIIMHU XJIOPOBOJIOPOAA ¥ KUCIOpoaa?
12. Kak BIHSIOT yMEHBIIICHHE TEMIICpaTyphl, JaBJICHHUS U KOHIICHTPAIIUK MPOAYKTOB PEaKIMH Ha
CMEIIeHNEe XMMHYIECKOTO PABHOBECHS B CIEAYIOIINX CUCTEMax?
a) 2NO + 02 [1 2NO2 + 28 kkai; 6) 2HBr [1 H2 + Br2 -16 kkau.




13. Koncranra paBHoBecus peakiuu FeO(k.) + CO(r.) [ Fe(k.) + CO2(r.) mpu HeKoTOpoii Temnepatype pasHa 0,5. Haiinurte
paBHoBecHbIe KoHIeHTparmu CO u CO2, ecnu HaYaabHbIE KOHIIEHTPAIMK 3THX BetiecTB coctaristin: [CO] = 0,05 monb/n; [CO2]
=0,01 moJb/11.

14. PaBaoBecue B cucteme H2 (r.) + 12 (1.) [J 2HI (r.) ycTaHOBMIIOCH TIpH cliemyromux KoHenTpanusax: [H2] = 0,025 mons/m; [12]
= 0,005 mous/m; [HI] = 0,09 monw/n. Onpenenute UCXOJHbIE KOHIIEHTPALIMH HOJIa K BOAOPOAA. .

15. Ilpu HexoTopo# TemnepaType paBHoBecue B cucreme 2NO2 [1 2NO + O2 ycTaHOBHIIOCH MPH CIAEAYIONIMX KOHIICHTPALMAX:
[NO2] = 0,006 monb/m; [NO] = 0,024 mons/n. Halinure: a) KOHCTaHTY paBHOBECHUS peakInu; 0) HCXOHYI0 KOHIIeHTparuio NO2.

Bomnpocel 1 3aaaun k gabopatopubiM pabotam o TeMe PACTBOPDI: «Teopus 37eKTPOTUTHIECKOM AUCCOHAIMU. Peakinu
HOHHOTO 00MeHa», «/loHHOE IPOU3BECHIE BOIBI, BOJOPOIHEBIHN IMOKa3aTeby, « napomms»
JaiiTe onpeneneHuss NOHATUSIM AJIEKTPOJIUT U HEAIEKTpOoIuThl. [lpuBeaure npumepsl.
ChopmynupyiTe TpH MOJOKEHUSI TEOPUH AIIEKTPOJIUTHUECKON ANCCOIMALINY IIBEICKOTO XMMHUKa AppeHuyca.
KakoB MeXaHH3M 3JEKTPOIUTUYECKON TUccolMalum?
JaiiTe onpeneneHuss MOHITUSIM TUAPATHI, COJNBBATHI, THApATAlUs U coibBaTanus. [IpuBeanre nmpuMepsl.
Juccounarysi KUCIOT (OTHOOCHOBHBIX, IByXOCHOBHBIX M TPEXOCHOBHBIX).
Huccounarust oCHOBaHUN (OJHOKHCIOTHBIX, IBYXKUCIOTHBIX U TPEXKHUCIOTHBIX).
Juccoumanust cpeaHUX COJIEH, KUCIBIX M OCHOBHBIX COJICH.
VonHble ypaBHEHHS peakimii (Kakue BEIIeCcTBa CIIENyeT M300pa)kaTh B BHIE MOJEKYN).
. [IpuBeauTe npuMepsl HOHHBIX PEaKIHMi UAYIIMX ¢ 00pa30BaHHUEM OCAJKOB.
10. [puBenuTe MprMepsl HOHHBIX PEaKIUi WYX ¢ 00pa30BaHHUEM ra3000pa3HBIX H MaJOPAaCTBOPHMEIX BELICCTB.
11. [MpuBeanuTe MpUMEPHI HOHHBIX PEAKIMA UAYIIHX C 00pa30BaHUEM MAJIOJIUCCOIMHUPYIONIUX BEIIECTB (CITa0BIX
3JIEKTPOJIUTOB).
12. [puBenuTe MpUMepbl HOHHBIX PEaKIUi WAYIIUX ¢ 00pa30BaHUEM KOMILUICKCHBIX COCTMHCHHUI.
13. Crenenp qucconmanuu. KoHcranTta aucconuamnmm.
14. ®akTophI BIMAIONINE HA CTENICHb AUCCONHANNH (TIPHPOIA PACTBOPHUTEIS,
KOHIIEHTPAIMsI pacTBOpA U HAINYKE OJJHOUMEHHBIX HOHOB)
15. CuipHBIC U clTaObIe SIEKTPOIHTHI.
16. [IpuMeHeHne 3aKOHA ISHCTBYIONIMX MAcC K CIIA0BIM JJIEKTPOJIUTAM.
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Bormpocs! 1 3aa4n K 1a6opaTopHbIM padoTam « OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIE PEAKIINI», «DIEKTPOIIHN3)

Onexrponus. 3akonsl Dapanes.

B dgem pasHHIa MpoOIECCOB 3MEKTPOIN3a PacIUIaBOB M PAcTBOPOB. [IpuBecTH mpHuMeps!.

Uro Takoe BBIXOJ MO TOKY?

Yto Takoe 3neKTpopaUHUPOBAHNE METAIIOB?

. Haiinure 00bpeM kncimopoaa (H. y.), KOTOPBIA BBIIENSACTCS MPH NMPOIYCKAaHWH TOoKa CiIoi 6A B TedeHnu 30 MuH. gepe3
BoHEIH pacTBop KOH.

6. [Ipu snexrponnze BogHOro pacrBopa Cr2(SO4)3 Tokom cuiioit 2A macca Katoaa yBenuuwiack Ha 8 r. B TeuyeHuHn kakoro
BPEMEHH IIPOBOININ JIEKTPOIH3?

7. BEIIUCINTE 3IEKTPOXUMIYECKIH SKBUBAJICHT IMHKA, €CIIN ITPH 3JeKTpoim3e pactBopa ZnCl2 Toxkom 2,8A a 3a 5 mun 32 cex
Belienminoch 0,314 r nunka. [IpuBennTe cxemy 2JIEKTpOSIN3a U ypaBHEHHS PEAKLUi Ha 3JIeKTPOoax.

8. Ipu snexTponuse pacTBopa cyiabhara MeIH Ha aHo e BbIIeannock 560 Mt kucinopoga. CKOJIBKO rpaMMOB MEJH BBIIEIHIOCH Ha
katone? Hanummre ypaBHEHUS peaklyii, IPOTEKAOMIMX Ha 3JIEKTPOJax.

9. CocTaBUTH AIIEKTPOHHBIC YPAaBHEHUS PEaKIUif, MIPOUCXOIAIINX HA YTOJIBHBIX 3JIEKTPOax MPH 3IEKTPOIU3e PACTBOpa XJIOPHIA
meau (II). Onmpenenuts, Kakue NPOIYKThI BBLAEISAIOTCS Ha ANIEKTPOAAX.

10. CocTaBUTB BIIEKTPOHHBIE YPaBHEHUS MIPOIIECCOB, IPOUCXOAAIINX IIPH AIIEKTPOIIN3E PACTBOpPa Cylb(aTa IIMHKA C HHEPTHBIMH
anekTpoaaMu. ONpenennuTh COCTaB MPOAYKTOB, BEIISIUBIINXCS HA 3JIEKTPOIaX U 00pa30BaBIINXCS B KATOJAHOM M aHOJTHOM
IpPOCTPaHCTBE.

11. CocTaBuTb 37I€KTPOHHBIC YPABHEHHS PEAKIMHA, TIPOMCXOISIINX TIPH JIEKTPOIIM3E PACTBOPA CyNb(aTa HUKEIs C HUKEIEBBIM
AHOJIOM.

12. KaxoBa cuiia Toka IpH 3JIeKTponnse, ecnu 3a 50 MUH BeIIennnachk Best Mensb u3 120 M pactsopa CuSO4 xoruentparmu 0,4
MOJIB/1?

13. Kakoif 00beM BoJtopoia (H.y.) BBIICIHTCS Ha KaToe, ecin yepe3 pactBop NaCl npomymieH Tok cuioid 2A B Teuenue 20 MuH?
14. Terans xpomupyetcs B BogHOM pactBope Cr2(SO4)3 mpu cune Toka 3A. OnpenenuTts Npoa0HKUTENEHOCTD 3IEKTPOIIN3a, €Cn
Ha MOBEPXHOCTb JieTalll Heooxoaumo HaHecTH 1,3 T xpoma. Beixon mo Toky paser 40%.

15. B ueM 0COOCHHOCTH METAJUTHYECKON CBSI3N?

16. Uro Takoe psJl HANIPSKEHUST METAJIOB, M KaKKe PAKTUYECKUE BEIBOJBI MOXKHO CHENIAaTh U3 HEro?

17. Kakyro (yHKIHIO BBITIOTHSIET METAIII IPH B3aUMOJICHCTBUH C KHCIOTaMu?

18. Yem oObsACHsETCS acCUBUPOBaHKE MeTannoB? Kakue MeTalibl HaCCUBUPYIOTCA KOHIIEHTPHUPOBAaHHBIMU PACTBOPAaMH CEPHOI U
A30THOH KHUCIOTHI?

19. Kakue MeTa/uibl B3aMMOAEHCTBYIOT C KUCJIOTAMU U Lea04amMu’?

20. Kakue npoayKThI 1OJIy4atoTcs Ipy B3aUMOAEHCTBUN aKTUBHBIX MeTaiioB (Li — Al) ¢ KOHIIEHTpUPOBAaHHON CEPHOM KUCIOTON?
ITpuBeauTe mpuMephl U HAIMIIUTE YPaBHEHHS PEAKLIUIA.

21. Kakwue BemnecTBa MoJryqatorTcs Py B3aMMOICHCTBUN MaJIOAKTUBHBIX MeTa/uioB (Cu — Au) ¢ KOHIICHTPUPOBAHHON a30THOM
kucnotoi? IpuBeaure mpuMepsl U HAIIMIIUTE YPaBHEHUS PEaKIUi.

22. B pacTBOp XOpOBOJOPOAHON KUCIOTHI OITYCTHIIH IIUHK KoJaudecTBoM BemecTsa 0,2 monb. Kakoit 06beM raza MoxeT
BBIJICIUTHCS (H.Y.)?

23. JInst noxy4eHus BoJopoaa oOpaboTaii cMech CTPYXKEK MeTallla M MEeIH Maccoil 1 T pacTBOpoM pa30aBIEHHON CepHOH
KUCIOThI. OOBEM BBIIEIMBIIEr0OCsS BOJOPOAa OKa3aics paBHbIM 1,12 11 (H.y.). BRIYHCANTE COCTaB cMeCH B MPOILIEHTAX.
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24. Ipu pacTBOpeHHH 0Opa3La cCMeCH OIMMIOK MEAIH, XKeje3a U 30J0Ta B KOHIIEHTPUPOBAaHHON a30THOH KuCIoTe 00pa3oBaiocs 6,72
nrasau 8,55 r HepacTBopuMoro ocratka. [Ipu pacTBOpeHHH Takoif ke HaBECKU B XJI0POBOAOPOIHOMN KUCIOTE BBIAETUIOCH 3,36 1
raza. OrnpenenuTs IPOICHTHBIH COCTaB HCXOTHON CMECH.

25. Kakoii 13 METaJIIOB HE BBITECHSIET BOAOPO] U3 pa30aBIEHHBIX PACTBOPOB KHUCIOTHL:

a) MarHuw, 0) xpom, B) HaTpUH, T) PTYTb
26. Kaxue U3 IepeYnciIeHHBIX METAJUIOB CIIOCOOHBI BRITECHUTH BOJIOPOJ M3 BOJIBI?
a) xKemneso, 0) Hatpwmii, B) cepebpo, T) JIUTHIA

27. Xene3Hast INIaCTUHKA Maccoil 6 T IOTpykeHa B pacTBOp MeJHOTO Kyrnopoca. [lnactunky BeIHYyH, BeIcymian. Ee macca
okazanack paBHo#t 10,13 r. 28. Beiunuciute Maccy Meau, OCEBIIEH Ha MIACTHHKE.

28. Jlutuit maccoti 0,7 T omyctrim B 100 mut Boel. Onipenienute 00beM BBIICTHBIIETOCS ra3a H MaCCOBYIO JIOJIIO 00pa30BaBIIETOCS
BEILIECTBA B PaCTBOPE.

Bompoce! 1 3aa4n k 1abopaTopHoii padoTe «HackIeHHbIe yriaeBo10pOaBDy

1. [IpoBepuB pacTBOPUMOCTH B CEPHOM KMCIIOTE W LIEJIOYH, CIIENAlTe BBIBOJ O KUCIOTHO-OCHOBHBIX CBOMCTBAax
Ba3eIMHOBOTO Macia.

2. CpaBHHUTE pacTBOPUMOCTH Ba3eIMHOBOIO Macna B KaXKA0il U3 Tpex Ipynn pacTBoputenei. B kakoil rpymme
pacTBOpseTCS Ba3eNHHOBOE Maciio?

3. Ha ocHOBaHMH ITOJydEHHBIX PE3y/IBTATOB NPEACKAXUTE, B KAKOM M3 pacTBopuTeneil — quatuinosoM >dupe ([1=1,15D, [
=4,34), nuokcane ([1=0, [1=2,21) win numetruindopmamuae ([1=3,86D, [1=36,7) — Ba3eIMHOBOE MACIIO PACTBOPATHCS HE OYIIeT.
4. [Tpoucxomut 11 U3MEHEHHE OKPAcKU NepMaHraHata Kajlus B npooupke?

5. CpaBHUTE [I€iCTBUE OKUCIUTEIEH — IIepMaHraHaTa Kajlus B HEHUTpalbHOU, KUCIIOH U ILENOYHOM cpenax — IpH
KOMHATHOM TeMIIepaType U PU HarpeBaHUH.

6. Ha ocHOBaHMM IPOBEJEHHOTO JKCIEPUMEHTA CIENaiTe BBIBOA 00 OTHOLIEHHH AlIKaHOB K OKUCIICHHUIO.

7. ITo xakoMy MeXaHH3My HPOTEKAaeT PEaKIs OPOMHPOBAHMS IIPEACIBHBIX YIIICBOIOPOIOB?

8. IMoyemy mrs MpoBeneHNS peaKIu OPOMHPOBAHHS AJKAHOB HE0OXoauMo obirydaerne Y@ cerom?

9. OO0BbscHHTE, TT0YEMY B 3aKPHITOM YEPHBIM KOJIMAYKOM KIOBETE€ PEAKIMOHHAs cMech HE 00eCIBEYMBAETCS.

10. HammmmTe craguu peakuun OpOMHPOBaHUS rekcaHa (B 'eKCaHe HECKOJBKO BTOPHUYHBIX aTOMOB YIVIEpOJa H,

CIIEZI0BATEIBHO, BO3MOXKHO 00pa30BaHHE CMECH MTPOLYKTOB MOHOOpOMHpOBaHHs). Haz0BUTE MpOIyKTHI peaxiuy.

BOI'IpOCLI " 3a7a4u K na6opaT0pH01"4 pa60Te «HenaceImeHnHbie YIrii€BOAOPOJAbI. AJ'H(CHLI, AJIKWHBI, aJIKaIUCHBD

L. HammmmmTe peakiro OpoOMHpPOBaHUS OJEHHOBOH KUCIOTHL. OOBICHUTE MPOCTPAHCTBEHHOE HAIPABIICHHE PEAKIIHH.
2. Kaxkast kauecTBeHHas! peaKiisl NCTIONIB3YeTcs Ul TOKA3aTeNbCTBA HEHACHIIEHHOCTH MCHBITYEMOTO COCIMHCHHUS?
3. CpaBHHTE PEaKIMOHHYIO CIIOCOOHOCTH OJIEMHOBOM M (yMapoBOil KHCIOT B PEaKLUSIX AIIEKTPOPUIBLHOTO

HpHCOeIMHEHUsI. BpoMupoBaHue 0JIEMHOBOM KHCIIOTHI TPOUCXOANT IIPH KOMHATHOH TeMuepatype. [IpeackaxuTre, notpedyercs Jiu
HarpeBaHue PN OPOMUPOBAHIH (HyMapOBOIl KHCIIOTHI.

4. HanumuTe cxeMbl peakiuil NoxydeHus, OPOMHPOBAHUS U MATKOTO OKHCIICHHUS (TMAPOKCHIMPOBAHUSA) ITHICHA.

5. O 4eMm CBUJETENLCTBYET HAOJIIONaEMOE B ONbITE 00ECIBEUMBAaHNE OPOMHON BOJBI M PacTBOpa NepMaHraHara?

6. HammmmTe cxeMpl peakiuy NOTydeHHs alleTHIICHAa W KaueCTBCHHBIX PEaKIHi, BBITOTHEHHBIX B 3TOM OIIBITE.

7. OOBsICHUTE NPUYMHY HATWYHSA B IIEPBOI MpoOHpKe IMIEIOYHON cpesl, 0OHapyKiuBaeMoil ¢ momoIbio (GeHonpranenHa.
8. O ueM CBUAETENBCTBYET B HAOIIOMAEMOM OIbITE 0OecIBeYMBaHWE OPOMHOI BOJBI M PacTBOpa NMEpMaHraHaTa Kajius?
9. Kakoe 3akiroueHne 0 CTPOCHHHM NPOJYKTa PEAaKIMH MOXKHO C/ellaTh HAa OCHOBaHMHU IPOOBI ¢ OPOMHOI BOION?

10. Harmmmmmte cxemy peakuny OpOMHpPOBaHUS METHIMETAKpHIIATa.

Bomnpocs! 1 3a1auu k 1a6opaTopHOH paboTe « ApOMaTUYECKHE YrIeBOJOPOAbD»

1. Hammmmmre cxeMy okucieHus 1-MeTmi-2-3THia0eH30a.

2. B pesynpraTe okumcieHHs romosiora 6eH301a mosrydeHa TepedraneBas kuciaoTa (6eH301-1,4-1uKapOOHOBas KUCIOTA).
Kakue yrneBogopos! MOriu ObITH TOABEPrHYTH okucienuto? [Ipusenure 1-2 npumepa.

3. HammmmTe cxeMy peakuun cyinb(pupoBaHus HadTanuHa, YIUTHIBAs, YTO B YCIOBHSAX OIBITA CYIb(UPOBAHNE NPOUCXOIUT

npu Temnepatype 140-190 °C.

Bompocs! 1 3aauu k 1abopaTopHoii padoTe «MOHODYHKIIMOHATIBHBIC TPOM3BOAHBIC YIIIEBOJOPOAOB. [ aloreHONpou3BOIHbIE,
THAPOKCHIICOIepyKAIie IPOU3BOTHEIE (CIIUPTHI, (PEHOJIBI)»

1. Hanumure cxeMy peakiyy INOIY4EHUs XJIOPITAHA.

2. [To xakoMy MeXaHHU3My MPOTEKAET 3Ta peaxius’?

3. Kakyto ponb B JaHHOW peakuuu Urpaer cepHas kuciora? Byaer i nmpoucxoIurh, 00pa3oBaHHe 3THIXJIOPUAA B
OTCYTCTBUE CEPHON KUCIOTHI?

4. HamumuTe peaxiuro rugponnsa OeH3UIXIOpHIA.

5. ITo xakoMy MexaHM3My HMPOUCXOJHUT peaKiys Tuaponusa OeHsunxaopuaa?

6. IMouemy OeH3WIXJIOPH] JIETKO BCTYNAeT B peakmuio ruaponmsa? Kakas mpoMexyrouHas gacTuiia oOpasyercst B X0ze
peakuu?

7. UeM 0OBsICHSIETCS YCTOMYMBOCTD XJI0pOeH30Ma K ruaponu3y? OnuiinTe pacrnpenesieHne MeKTPOHHOH MIOTHOCTH B
MOJIEKYJIe XJI0pOeH301a.

8. HarmmmTe cxeMy peaknmy JeTHApaTaIiy 3THIOBOTO chupTa. [Io kKakoMy MeXaHH3My IPOTEKaeT 3Ta Peakmus?

9. Kaxoit nponykT obpa3yercs B pe3ylbTaTe peakuu AeTHApaTaIliy 3THJIOBOTO CIUpTa?

10. HanummuTte cxeMy peaknuy KaXkIOro U3 CIUPTOB ¢ peakTuBoM Jlykaca M ykakuTe MeXaHU3M peakiuu. OOBsCHHTE pOib
XJIOpHJIa ITMHKA KaK KUCTIOTHI JIporca.

11. Ha ocHOBaHMHM SKCTIEpUMEHTANBHBIX JAHHBIX CIETAalTe BBIBOJ O PEAKIIMOHHOW CIIOCOOHOCTH MCCIETYeMBIX CIHPTOB.

12. Hanummre peakiuio B3auMoaeiicTBusi ¢eHona ¢ xaopuaom sxenesa (III).




13. IMouemy peaxuust GPOMUPOBAHUS CIYXKHUT Ka4eCTBEHHOH AT 0OHApyxeHHs (PeHOIoB?
14. OOBsCHHUTE JIETKOCTh OpOMHUPOBaHUs (eHoa.

Bomnpocs! u 3amaun x 1aboparopHoii pabote «KapOoHUIBHEIE COSANHEHUS. ATIBICTH/BI U KETOHBD)

L. HanummuTte peakiumo JUCOpONOPIUOHUPOBaHUs GopManbaeruia. Hamimune, kKakoro coequHEHUsT 00yCIIOBIMBAET,
KHUCIIYIO PEAKIHIO Cpesibl?

2. ITo xakoMy MeXaHH3My OCYIIECTBIIICTCS PEaKIHs IUCIPOIIOPIIMOHUPOBAHUS (hopManbaernaa’?

3. Uro mpou3oHaeT ¢ MpOAyKTaMHU PEaKLUH MPU JadbHEHIIeM HX OKHCIEHMH, T. €. IpU u30bITke okuciaurens? Hamumure
ypaBHEHHUE PeaKLuH.

4. Hammmme peakiro oxucienns gpopmanpaeruaa ruapoxcunom meau(1l).

5. CpaBHHUTE COCOOHOCTh K OKHCIICHUIO (popMaiberia 1 aleToHa Ha OCHOBAHHM JKCICPHMEHTAIBHBIX HaOIIONCHNUIL.
6. Hanummre cxemy peakiuu BzaumoaencTBust popmanbiaeruaa ¢ 2,4-mMHATPOGEHUITHIPA3HHOM.

7. ITo xakoMy MeXaHHM3My OCYLIECTBISETCA PeaKius?

8. HarmmmmTe cxeMy peaknnyl MOJIydeHHMs OKCHMa aIleTOHA W OIMIINTE MEXaHU3M.

9. HanumuTte peakiro oOpazoBanus ifogodopma.

10. CriocoOeH JIi 3THIIOBBIN COUPT 00pa3oBhIBaTh H010(hopM?

11. Kaxkme coemuHeHHs MOXHO OOHapYXKUTH € TIOMOIIBI0 HonodopMHON poOsl? Kakme cTpykTypHBIE (DparMeHTHI OHU
JIOJIKHBI COJIepKaTh?

12. Hanummre cxeMmy peakiuu aleToHa ¢ TUAPOCYIb(GUTOM HATpHUS U OOBSCHUTE, O KAKOMY MEXaHU3MY OHA MPOTEKAET.
13. Kakne oOpa3yorcst BeliecTBa, €ClIM Ha IIOJydEHHOE IPOU3BOLHOE I10JICHCTBOBATh Pa30aBICHHBIM PACTBOPOM KHCIOTHI?

Bomnpocs! u 3anaun k 1abopatopHoil pabote «KapOOHOBBIE KUCIOTHI U UX (PYHKIIMOHANBHBIC TPOU3BOIHBICY

L. HamnmmTe cxeMy peakiyM OKHCICHUsI OEH3aJbIeriaa KUciIopoJoM BO3yXa.

2. IMTouemy mpomcxoguT 00eCIBEUYNBAaHNE PACTBOPA IIEPMaHIaHaTa KaJIUs IPH 100aBICHUH 3TaHOTa?

3. Hanumure cxeMy nucconyuanuy yKCycHOM KucinoTel. Kak moarsepinaercs 3TOT MPOLECC 3KCIEPUMEHTAIBHO?

4. HanummuTte cxeMy peakuuy yKCYCHOM KHCIIOTBHI C THAPOKCHAOM HaTpusl. Kak MOXHO ONpenenuTb KCIEepHUMEHTaIbHO

HEUTpaTN3aIUI0 YKCYCHOU KUCIOTHI?

5 Hammmmmre cxemy peakumn oOpaszoBanus amerara xemre3a(lll).

6 HamumuTte cTpykTypHyo (opMydy THApOKCHIA AHUAIeTaTa XKelesa.

7. HammmmTe cxeMy peakiyuu oO0pa3oBaHMs KaJbLUEBON COJNN CTEAPUHOBON KHCIIOTHI.

8. Kakue coenuHeHus: Ha3bIBAIOTCS MbLIaMu?

9. Hammmmte cxemy peakuny oOpa3oBaHMS OKcaslaTa KaJIbIUS.

10. Hanummre cxemy peakiuu oOpa3oBaHUs dTUIALETATA.

11. [To kakoMy MeXaHHU3My OHa OCYIIECTBIseTCs?

12. KakoBa pois KOHIICHTPHPOBAHHOM CEPHOH KHCIOTHI B PEAKINH dTEPUPHUKAIIN?

13. Hanmunmute cxeMy peaknuy MENTOYHOTo ruaponusa Ha npumepe 2-O-oneomn-1-O-nansmuronn-3-O-cTeponnraniuHa.
14. Ha uem ocHoBaHa npo6a, ¢ HOMOILbIO KOTOPOIl YCTaHABINBACTCS TOJIHOTA OMBUICHUS?

15. C Kaxoil [enpio K PeaKIHOHHON CMeCH J00aBiseTcs HACHIICHHBIN PacTBOP XJIOpUAA HATPHA?

16. Hanummure cxeMy peakiyy I'MApOIM3a MbLIA HA NIPUMEPE NaJbMUTATa HATPUSL.

17. C Kaxoll Lenpro MPOBOAUTCA NPEABAPUTEIBLHOE PACTBOPEHUE U MOCIEAYIoee BhICaTUBaHUE MbLIa?

18. O yeM CBUJETENBCTBYET NEPBOHAYAIBHOE OTCYTCTBHE OKpPAIIMBAHUSA MHIUKATOpA U MOSABIECHHE OKPAIIMBaHUSA MOCIE

no0aBieHNs BOIBI?

Bompocs! 1 3amaun k 1abopatopHoii padote «['eTepodyHKINOHANBHBIC COSTUHEHUS. [ MAPOKCH- U OKCOKUCTIOTHI

L. HammmmmTe cxemsl 00pa3oBaHMs THAPOTapTpaTa M TapTpaTa Kalus.

2. O yeM CBUACTENBCTBYET 00pa30BaHUE IBYX COJEHl BUHHOM KHCIOTHI?

3. Hanumure cxemy B3aumozenctus ruapokcuaa meau (I1) ¢ taptpatom kanus. Hanndnem, Kakoro cTpyKTYpHOTO
(hparmenTa oOycIOBIICHA peaKiys’?

4. OOmBsicHHUTE, TOYEMY HE M3MEHSAeTCS IBET pacTBopa B 1-if M m3MeHseTcs Bo 2-i mpoOupke.

5. Kaxkoit npogykT pa3ioskeHus: TMMOHHON KHUCIOTBHI OOHapyxuBaerca B 1-if mpoOupke? Hamummmre cxeMy peakiliH.

6. Kakoli mpoaykT pasznoxxeHus oOHapykuBaercss Bo 2-i npoOupke? Hanummre cxeMy peaxium.

7. HammmmmTe cxeMy TayTOMEpHBIX IPEBPAIIEHUH alleTOYKCYCHOTO 3(Hpa, MPOMCXOMAMNX IIPH KOMHATHOH TeMIepaType.
8. Kaxkoit cTpyKTypHBIH (hparMEeHT MOJIEKYNBl alleTOYKCYCHOTO 3(upa o00yclaBIUBaET (HHOJIETOBO-KPACHOE OKPAIINBAHUE C
xyopuaom sxenesza (111)?

9. Kakue ¢akTopbl cHoOCOOCTBYIOT CTAOMJIM3AIMU CHOJBHOU (OPMBI AllETOYKCYCHOTO 3(upa’?

10. ITouemy ¢uoneToBo-KpacHOE OKpaIIMBaHUE McUYe3aeT KKIBIH pa3 mpu mobaBieHHH pacTBopa Opoma? Hammmmre cxemy
peakIy, MpUBOSIIEH K 00eCcI{BEUHBAHHIIO PACTBOPA.

1. HammmmTe cxeMy B3auMOZAEHCTBHUS alleTOYKCYCHOro adupa ¢ pa30aBiICHHOI CepHOIl KHCIOTOM.

12. Kaxkwe mpoyKTHI pacIuerieHns aleToykcycHoro 3¢upa oOHapyxkuBatorcs B 1-if u 2-if mpoOupkax? HammmmTe cxemsl
COOTBETCTBYIOIIUX PEaKIHii 0OHAPY)KCHHUS IIPOTYKTOB PACIICILICHUS.

13. Kaxkoe mpeBpalieHue npeTepreBaeT CaaUIUIOBas KUCIOTa IIPU HarpeBaHuu? HamummuTe cxeMy peaxkuu.

14. B uem cocrouT npuuKMHA MOMYTHEHHs] PacTBOpa BO BTOPOH npobOupke? Hamummmnre cxeMy peakunum.

Bompocs! u 3agaun k nabopatopHoit padote «I eTepoyHKINOHATBHBIE COEANHEHNS. AMUHOKHUCIOTHI, IENTHIBD)

L. Hanumute ypaBHeHHe peakuud B3auMOAEHCTBHS IMIHMHA C HUHTUIPUHOM.

2 Kakumy BHENIHMMU NPU3HAKAMU XapaKTEpPU3yeTcs Peakuusl []-aMUHOKHUCIOT ¢ HUHTUAPUHOM?
3. Kakoe mpaxkrudeckoe MpUMEHEHUE MMEET peakuus [|-aMMHOKUCIOT C HUHTHIPUHOM?

4 HanummuTte ypaBHeHHe peakuuy B3auMOAEHCTBHA IMHIMHA C (GOPMANbIETUIOM.




5. KakoBbI IpHUUMHBI U3MEHEHUsI OKPAaCKH HHIUKATOpa?

6. Kakoe mpaktuueckoe MPUMEHEHHE UMEET pPeakius [|-aMHHOKHCIOT ¢ (opMaibaeruaom?

7. HammmmmTe cxeMy B3anmMOIEHWCTBHS TIIMIKHA C a30THCTOH KHCIOoToH. HazoBure 0OpazoBaBIImecs COCIUHEHNUS.
8. Kakoe mpaxTiueckoe MpUMEHEHHE UMEeT Peakiys aMUHOKUCIOT C a30THCTOH KHCIOTOH?

9. Hanumire cxemy B3auMoAencTBus riauuuHa ¢ kapoonarom menu(Il).

10. Kako#i 1iBeT xapakrepeH AJisi paCTBOPOB KOMIUIEKCHBIX CoJiei menu?

11. Hanummire ypaBHEHUE peakluu B3aMMOJAEHCTBUM [-ajlaHMHA ¢ TUAPOKCUAOM Hatpus. IlodeMy m3MeHseTcsl OKpacka
WHAWKATOpa B XOJ€ peakiuu?

12. Hanumire ypaBHeHHE peakUuu B3aMMOJAEHCTBUS [-aJlaHUHA C XJIOPOBOJAOPOAHOM KUcIoTON. [louemy m3ameHsercs
OKpacka MHIMKATOpa B XOJI€ PEaKLuu?

13. [ouemy [1-aMHHOKHCIOTHI CITIOCOOHBI B3aUMOJICHCTBOBATh C KUCIOTAMHU M IIEIOYaMu?

14. Hanumure ypaBHeHue peakiuu B3aMMOJAEWUCTBUSA TUPO3HMHA C KOHLEHTPUPOBAHHON a30THOM KHUCIOTOM.

15. Kaxkue [1-aMHHOKHCIOTHI OyOyT JaBaTh MOJOOHYIO PEakiuio?

16. [Mouemy mpu noOaBiieHNH aMMHaKa OKpacka MOJYdeHHOTO PacTBOpa U3MEHSETCS OT KEITOH B OpaHKeBYIO?
17. Hanumure cxemy B3ammozeicTBus mucrenna ¢ anerarom csuHua(ll).

18. Kakoe mpakTuueckoe nmpuMeHEeHHE UMEET peakius 1ucrenHa ¢ cosimu ceuHna (11)?

19. Hanmmure cxemy oOpa3zoBaHus Ouyperta.

20. KakoBBI BHEIIHHE MPU3HAKK TOJIOXKHUTEIBHON OMypeToBoil peakuuu?

21. Bcee nu Genku garoT OMypeToBYyIO peakiuio?

22. Kakue [1-aMMHOKHMCIOTBI B cocTaBe OejIka MOYKHO OTKPBITh C ITOMOLIbIO KCAHTONPOTEMHOBOM peakiuu?

23. Hammmmmte B 00mem Buzme cxeMmy peakiuu Oenka c ameratoM cBuHna(Il).

24. Kakue [1-aMMHOKHCIOTBI B cocTaBe Oellka MOYKHO OTKpPBITh JaHHOW KaueCTBEHHOW peakiuen?

BOHPOCBI " 3aa4U K na60paTopH0171 pa60Te «YrneBoasl. MoHo- 1 Tojrucaxapuabhy

l. Kaxkue cTpykTypHBIE (DparMeHTHI, coJepKalliecs: B MOJEKYNe TTIOKO3bI, OOHAPY)KHBAIOTCSA pPEaKIUel ¢ THAPOKCHIOM
meau(1l)?

2. Yem oObsicHsEMCs 00MHOCTD peaknny runpokcuaa mMean (1) s sTuneHrnnkons, BUHHOW KUCIOTHL M D-Tirtoko3bl?
3. Hanmmure peaknuio o0pa3oBaHust KOMIUIEKCHOH conn noHa Menu (1) ¢ AHONBbHBIM parMeHTOM Ha MpUMEpe
STUICHIJINKOTISL.

4. HanumuTte cxeMy peaknuu OKHCIEHHMHU TIIIOKO3bl ruapokcuaoM meau (I1).

5. YeM 00OBsICHACTCS HAJTMYHE BOCCTAHABINBAIOIMINX CBOWCTB y TIIFOKO3BI?

6. OOBsICHUTE IPUIMHY U3MEHEHHUS OKPACKU BEPXHETO CJIOS B IPOOHpKE.

7. Hanummute cxeMy peakuuy B3auMOAEHCTBHSA INIOKO3bI ¢ aMMUAYHBIM PAaCTBOPOM T'MAPOKCHIA cepedpa.

8. Kakast yHKIMOHANBHAS TPYNA TIIFOKO3bI NPOSIBIAET BOCCTAHABINBAIOIIME CBOWCTBA?

9. OOBsicHATE OOJIBIIYIO XpOMATOTPaQUIECKYIO MMOJBUKHOCTh PaMHO3BI IO CPABHEHUIO C TITFOKO30H.

10. Mo:kHO JIH, pacroyarasi BeIeCTBAMHU — CBUJICTENISIMH, TOJNBKO MO BennuuHe Rf miueHTHdUIpPOBaTH HEU3BECTHOE
BEIECTBO?

11. Hammmmmre crpoeHue caxapossl (¢ moMomnisio popmyn Xeyopca). Kakyro koH(GHUTYpanuio MMEOT aHOMEPHBIE aTOMEI
yriepona B octatkax D-¢pykTo3s! 1 D-IiTr0k0351, BXOASIINX B COCTaB MOJIEKYIIBI CaXapo3bl?

12. [Touemy caxaposa He cnoco0OHa K IIUKJIO-OKCO-TayroMepun?

13. OOBbsICHUTE NIPUYMHY OTCYTCTBHS BOCCTAHABJIMBAIOLINX CBOMCTB y caxapo3bl.

14. Byner nu MyTapoTHpOBaTh CBEXKENPUTOTOBIECHHBIN BOAHBIM PAacTBOP caxaposbl?

15. IMouemy cBoOogHas D-miroko3a qaeT MOJI0XKUTENbHYI0 npoby Tpommepa, a []-IIIOKO3HBIH OCTATOK B caxapose dTOoi
poObI He maet?

16. Hammmmmte ctpoeHue J1akTo3s!I (¢ moMoIIsio popMynn Xeyopca). Kakyro koH(bUTYpannio nMeer aHOMEPHBIH aToM
yraepoja B ocraTke D-ranakronupano3ssl?

17. Kaxkoit 13 MOHOCaxapUIHBIX OCTaTKOB B MOJIEKYJIE JIAKTO3bI CIIOCOOCH K LIUKIIO-OKCO-TayTOMEPHH?

18. OOBsICHUTE NIPUYMHY HAINYHMSA BOCCTAHABIMBAIOMINX CBOMCTB Y JIAKTO3BI?

19. Kakoil nucaxapun siBiseTcs CTPYKTYpHOM enuHULEH amMuiao3bl? Kakol THN ITTMKO3MIHOHN CBA3M OCYIIECTBIETCS B 3TOM
JHcaxapuie MeXIy OcTaTKaMu D-Tirroko3s1?

20. Kakyio xoH(popMaIuio UMeeT MojucaxapuaHas efmb aMUI03bI?

21. Yem 00BsicHsCTCS 00pa30BaHIE OKPAIICHHOTO KOMILIEKCA aMHIIO3BI ¢ HOJOM (COCIMHEHNE BKITFOYCHMS)?

22. Hanumure peakiuio rugpoiinia MajlbTO3bl, ABIAIOIIEICA CTPYKTYpHOH equHMIEH kpaxMana. B kakoll cpene
IPOUCXOJUT 3Ta peakiua? Kakoil MoHOCaxapua MosrydaeTcs B pe3yabTaTe MOJHOrO THAPOoIn3a Kpaxmana?

23. O KakuX M3MEHEHHX BO BTOPMYHOI CTPYKType MOJHCaXapUAHBIX LIEeNel Kpaxmala CBUIETEIbCTBYET OTCYTCTBHE
CHHETO OKpAaIlUBaHUA ¢ HomxoM?

24. OOBsicHHUTE, OYEMY TOJIOKHUTENbHAS Tpoba TpoMMepa CBUAETENBCTBYET O MOJIHOM THIPOJIU3E Kpaxmaia.

Bompocs! n 3aaun k 1abopaTopHOi padoTe «I eTepOnUKINYeCKUe COSTMHEHISD)

1. Hanumure cxeMy peakuuy NMpPUANMHA C BOJOM.

2. [Touemy BOAHBII pacTBOp MUPHUIMHA U3MEHSET OKpPacKy KpacHoro jakmyca? Kakoil cTpykTypHBIH (parMeHT
o0ycaBIMBacT OCHOBHbIE CBOICTBA NMUPHUMHA?

3. Kaxkwue cBoiicTBa MUpHIMHA MPOSBIAIOTCS B PEAKINHU C MHKPUHOBOW KucioToi? Hammmmre cxeMy peakmmu oOpa3oBaHUS
MHUKpaTa MUPUANHA.

4. OOBSICHUTE YCTOWYMBOCTh MHUPUANHA K OKHUCIICHUIO.

5. Kakum kputepueM apoMaTUYHOCTH YOBJIETBOPSET MOJIEKYJa MUPUAUHA?

6. Ilouemy nupuIUH NPOSBIAET OCHOBHBIN Xapakrep?

7. Hanumure cxemy B3auMoAeNCTBUS NUPUIAMHA C BOJIOM.




8. Hamumute TayromepHsie (OPMBI MOYEBOH KUCIOTHI.

9. Hanumure cxeMy B3aMMOACHCTBHSA MOYEBOM KMCJIOTBI C THAPOKCHIOM HAaTpPHUH.
10. OOBsICHUTE IPUIMHBI BOSHUKHOBEHHSI OKPAIIMBAHUS B MYPEKCHIHOM mpo0e.

6. YYHEBHO-METO/JUYECKOE 1 TH®OPMAIIMOHHOE OGECIIEYEHUE JUCHUIIIMHBI (MOAY JIS)

6.1. Pexomenayemas quteparypa

6.1.1. OcHoBHas JIUTEpaTYypa

ABTOPBI, COCTABHTEITH 3araBue W3natenserBo, rox | Konma-Bo
JI1.1 |Tensdman M. U., Heopranuyeckas Xumusi: yaeOHOe mocooue Cankr-IlerepOypr: | DnekTpoH
IOctparos B. I1. Jlans, 2022 HBII
pecypc
J1.2 [Tensdpman M. U., Heoprannueckas xumust: yaeOHoe mocoOue 1Is By30B Cankr-IlerepOypr: | DnexTpoH
IOctparos B. I1. Jlans, 2025 HBIH
pecype
6.1.2. JlonosiHuTEIBHAS JIUTEPATypa
ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron | Komnu-Bo
JI2.1 | Kuszes . A., Heopranuyeckast XuMusi: y4eOHHK M.: lIpoda, 2004 94
Cwmapsirus C. H.
J12.2 | Xomuernko I'. IT., Heopranmueckast xumust: yaeOHUK CII6.: UTK 50
Huroruu U. K. I'panut, 2009
6.2. Ilepeuensb pecypcoB HH(PpOPMAIHOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTn "MHTepHeT"
21 | Xumus
22 | Xumus
93 | Xumus

6.3.1 IlepeyeHb MPOrpaMMHOro odecnev4eHust

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 CPABOYHBIX CHCTEM

6.3.2.1 | OnexTpoHHas OnOIMOTEUHAs CHCTeMa H3aTensCcTBa «Jlanby. IloHOTEKCTOBAs AIIEKTPOHHAs OnbIHOTEeKA.

VHnuBHIyanbHBIN HEOrpaHHUYCHHBIH IOCTYN Yepe3 PUKCHPOBaHHBIN BHEIIHUN [P anpec akaneMuu HEOrpaHHYCHHOMY
KOJIMYECTBY MOJI30BATENEH U3 TF000W TOUYKH, B KOTOPOH UMeeTcs AOCTyI K ceTr MuTepHeT.http://e.lanbook.com

7. MATEPUAJIBHO-TEXHMYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

Aynuropust

Bun pabot

Hasznauenue

OcHaIIEHHOCTh

322

Y4eOHast aynuTopus

Cronbl, CTynmbst YYEHMYECKHE, JEMOHCTPAIlMOHHOE O00OpyIOBaHHUE
(mpoextop ACER (1 mT.), mndposas uHTepakTHBHas gocka (1 mrT.),
nepconanbHei kommbiorep ACER (1 mr.) m y4eOGHO-HarIsmHBIC
0cO0Hs

431

YuebHast aynuTOpust

Hlkad co crenuanru3upOBaHHBIM WHBEHTapeM (IPOOHPKH, KOJIOBI,
MMUTICTKY, INTATHBBI, MEPHBIC CTaKaHbl, XUMHYECKHE peakTuBbl) (1
mrt.), mkap BHITSDKHON (1 mT.), Tabnuma «PacTBOPUMOCTH KUCIOT H
ocHoBaHui» (1 mr.), Tabmuna  «llepmogmueckas — cucrema
MenneneeBa» (1 mrT.), focka kiaccHas (1 mIT.), cToiBl Ta0OpaTOPHBIE
(5 mt.), Tabyperkn (14 mT.), pakouHa (1 mT.), cTyn /m (1 mr.)

429

YuebHast ayauTopust

IIxad co cmermuanM3UPOBAaHHBIM WHBEHTapeM (IPOOMPKH, KOJIOHI,
MUMETKU, IUTAaTUBBI, MEpHbIE CTakaHbl, XUMHYecKue peakTusbl) (1
mrt.), mkap BBHITSDKHOW (1 mT.), Tabnuma «PacTBOPUMOCTh KUCIOT H
ocHoBanmit» (I mT.), Tabmmma  «Ilepmommveckas ~ cucrtema
MenneneeBa» (1 mr.), creng (1 mT.), mocka kiaaccHast (1 mT.), CTOJMBI
naboparopubie (5 mrT.), Tabyperku (17 mT.), cron npernonasarens (1
mT.), pakoBuHa (1 mrt.), cTya /M (1 mrt.)

427

YuebHast aynuTOpuUs

xad co crmenuanM3UpOBaHHBIM WHBEHTapeM (IPOOMPKH, KOJIOBI,
MUTNETKY, IITAaTUBBI, MEpHbIE CTakaHbl, XUMHYeCKue peakTuBbl) (1
mrt.), mKkap BHITSDKHON (1 mT.), Tabauma «PacTBOPUMOCTh KHCIOT H
ocHoBaumit» (1  mr.), Tabmmma  «[lepmoamveckas  cucrema
MenneneeBa» (1 mrT.), gocka kiaaccHas (1 mT.), cToNbl TabopaTOpHBIE
(5 wrt.), Tabyperku (19 mwr.), cron npenoaasatens (1 mr.), pakoBuHA
(1 wrt.), ety /M (1 wit.)




KommbiloTepHass TeXHHKAa € BO3MOXKHOCTHIO MOJKITIOUEHHUS] K CETH
"UnTepuer” u  olecrieyeHHMEM  JIOCTylla B DJIEKTPOHHYIO
[Homemenue qst MHPOPMAIIMOHHO-00pa30BaTeNbHyl0  cpeay opranmsamuu(19 mr.),
CaMOCTOSTEIbHOM paboThl | CTONBI (17 IT.), KOMIBIOTEPHBIH CTON 6-M MECTHBIH (3 IUT.), CTYIbA
yuenuueckne (34 wrT.), cryaps wm/m (18 mT.), cremnaxu ¢
maTepatypoi, Buaeoysennuutenb Optelec Wide Screen (1 mit.)

123

8. METOIMYECKHUE YKA3ZAHUA V1A OBYYAIOIIUXCA 11O OCBOEHUIO JUCHHUIIJIMHBI (MOZY JISA)

Meronyka n3ydeHus Kypca IpeaycMaTpHUBaeT Hapsly ¢ JEKIHUSMH W Ja0OpaTOPHBIMH 3aHATHSAMM, OpPTaHHM3AIHI0 CAMOCTOSATEIBHOM
paboOTHl CTY/ICHTOB, NPOBEJICHHUE KOHCYIBTALMH, PYKOBOJCTBO AOKJIAJAMH CTYACHTOB JUI BBICTYIUICHHS Ha HAyJIHO-TIPAKTHYECKUX
KOH(EPEHIHUSIX, OCYIIECTBICHUE TEKYIETO X IPOMEKYTOUHOTO (hOPM KOHTPOIISL.

Cucrema 3HaHUH 10 IMCHUIUIMHE (OPMHUpPYETCS B XOJE ayJUTOPHBIX M BHEAYJUTOPHBIX (CAaMOCTOSTENBHBIX) 3aHATHH. Mcmonb3ys
JICKIIMOHHBIA MaTepuay, Y4eOHHKH ¥ ydeOHbIE ITOCOOHS, OMOJNHHUTEIBHYIO JIUTEpaTypy, TMpPOSBIAS TBOPUYECKHH MOIXO,
oOyuaromuiics TOTOBUTCS K 3aHATHAM, pPacCMaTpHBas MX KaK IOMNOJNHEHHE, YITyOJIeHHE, CHCTEMAaTH3aIlHI0 CBOMX TEOPETHYECKUX
3HAHUMU.

Jnst OCBOCHUS TUCIUIUIMHBI CTYAEHTaMH HE00X0JUMO:

1. mocemaTh JIEKIIUH, Ha KOTOPHIX B C)KATOM M CHCTEMHOM BHJE M3JIaraloTCsl OCHOBBI IWCIMIUIMHBL: JAIOTCS OMpENCNCHUS OHSTHH,
TEpMHHOB, KOTOpBIE IOJDKHBI 3HATh CTyAeHTHL. CTYAeHTy BakKHO IOHATh, YTO JIEKIMA €CTh CBOeoOpas3Has TBopueckas (opma
caMocCToATenbHOW paboTel. Hano meITaTbes CTaTh aKTUBHBIM COYYAaCTHHKOM JIEKLIUM: AyMaTh, CPaBHHBAaTh H3BECTHOE C BHOBb
MOJTy4aeMbIMHA 3HAHHWSAMH, BOWHTH B JIOTHKY W3JIOKCHHS MaTepHana JIeKTOpOM, CIIEIUTh 3a XOJOM €ro MBICIeH, 3a €ro
apryMeHTanuel, HaXOOWTh B HEH Kaxymquecs BaM cIa0oCTH. Bo BpeMs JeKkmum MOXKHO 3a74aTh JIEKTOPY BOIPOC, XKENaTeIbHO B
MHCbMEHHOH (opMe, 4TOOBI HE MEIIaTh U HE HApYyHIaTh JIOTUKU IpOBeleHUs Jekiuu. Kakaas nekuus JOJKHA OBITh JIOTHYECKH U
BHYTPCHHE 3aBEPIICHHBIM 3TallOM M3JIOKEHHs Marepuana Kypca. ITopsmok u3ioxeHHsS W 00beM HM31araéMoro Ha KaXKIOH JIEKIUH
Matepuana ompenensercs Pabodeil mporpamMmoil yueOHON IUCIMIUIMHBI W HPETYCMOTPEHHBIM B HEH pacHpenefieHHeM KOJMYecTBa
JacoB Ha Kakaylo TeMy. Kaskmas JIeKmusi CTpOHTCS IO MPUHLUITY TPUAABL OT OOIIEro — K 4acTHOMY, a Ha €€ 3aBepIIAolieM 3Tare
— BO3BpalleHne K oOIeMy Ha YpOBHE BHOBb M3JIOKEHHOTO MaTepuana. JTo TpeOyeT NOAYMHEHHE €¢ ONPEIEICHHOMY, CTPOTO
BBIZICP)KMBAEMOMY aJTOpPUTMY Wi IutaHy. OueHp BakHO cOOTHecTH MarepHai JIEKIMH C TeMOH IPOTpaMMBI M YCTAHOBHTH, KaKHe
€e BOIPOCHl HANIIM OCBEHICHHE B MPOCTYMIAHHOHN nekiuu. Taioke MoJe3HO oOpamarbes M K ydeOHuky. Jlekmusa u yueOHHMK He
3aMEHSIOT, a JOMOIHAIOT APYT ApYyra.

2. mocemars J1a0OpPAaTOPHBIE 3aHATHSA, K KOTOPBIM CIEAyeT TOTOBHTbCS M aKTUBHO Ha HUX paborars. JlaGopaTopHBIC 3aHSTHS
HEOOXOAMMO IIAHMPOBATH TaK, YTOOBI TeMa JIEKIWH TIPEANIeCTBOBajla JAaHHOW Teme JaboparopHoro 3aHsTHs. Ha mepBom
1a00paTOPHOM 3aHSATHHM CTYIACHTBHI, KpOME HHCTPYKTa)Xa IO TEXHHKE Oe30MacHOCTH, MOJDKHBI OBITh MPEAYNpPEXICHBI O pabodeM
pacnops ke 3aHATHSA, B YACTHOCTH O TOM, YTO UX pabodme MecTa AOJKHBI ObITh MOATOTOBIEHHI 10 3BOHKA. JlaGopaTopHOe 3aHATHE
HEoOX0ANMO HAa4YMHATH C OMpPOca, KOTOPBIH U TPyIIBl B 15 denoBek He HOIDKeH 3aHMMath Oombime 15-20 muH. Bo Bpems ompoca
JIOJDKHBI OBITH OIPOIICHBI BCE CTYAEHTHI TPYIIBI, IMO3TOMY BOINPOCHI, IMpPEATaraeMble CTYAEHTaM, IOJDKHBI OBITH HACTOJIBKO
KOHKPETHBI, 4YTOOBI TpeOoBall KOPOTKOTO, KOHKPETHOTO OTBETa. 3aTeM IpernojaBaTelb MODKEH O3HAKOMHTh CTYIEHTOB C
COZIEp)KaHUEM 3aHATUS, C KOHKPETHBIMH OOBEKTaMH, KOTOpbIE OHM JOJDKHBI HM3y4uTb. Ha KaskIOM 3aHSATHH, NapajulellbHO C
nabopaTopHOH PabOTOM, PEKOMEHIyeTCsl BBIACTATH Uil CTYACHTOB BpeMs (BO BTOPOW TIOJOBWHE 3aHATHs) HAa TpPEAbSBICHHE Ha
IOpOBEpPKYy pPabOT, Ha MPOXOXKICHHE TEKYIIEro TECTUPOBaHUS (NMCBMEHHOTO OTBETa Ha YK€ INPOpabOTaHHBIC paHEE TEMBI
71a0opaTOpHBIX 3aHATHI). CTYOEHTH, NPONYCTUBIIME 3aHATHE, WIM HE IOJATOTOBHBINMECS K HEMy, NpHUIVANIAlOTCi Ha
KOHCYJIBTAIIMIO K IpenomaBaTenio. JlabopaTopHOe 3aHATHE 3aKaHUYMBACTCS IIOABEICHWEM WTOTOB: BBIBOJAMH II0 TeMe U
BBICTABJICHHEM OLICHOK.

3. cUCTeMaTHYeCKH 3aHMMAThCS CaMOCTOATENBbHOW pabOTOM, KOTOpas BKIIOYaeT B ce0sl M3ydeHHE NOTMOJIHUTEIbHON HMH(pOpMAaIuH,
MaTepHaloB y4eOHMKOB M CTaTel W3 IEPHOJUYECKON JIUTEpaTyphl, pEIICHHE 3a/ad, HaNHMCaHHe [OKJIANO0B, pedepaToB I
TOJy9IEHHS TITyOOKHX JOMOTHUTENbHBIX 3HAHUH. 3a/IaHus JUIT CAMOCTOSTENEHON pabOThI BBIAAOTCS MIPETOAaBaTeIeM.

4. mox pYKOBOJCTBOM IIPENOAABATENs 3aHMMAThCS HAyIHO-HUCCIIENOBATENBCKOM pPabOTOil, YTO mpexanoiaraeT BBICTYIUICHUS C
JIOKJIa/laM{ Ha Hay4HO-NIPAKTHYECKUX KOH(PEPEHIUSX U MyOIHKAIINIO TE3UCOB U CTaTe! 110 UX Pe3ylIbTaTaM.

5. MpH BO3HUKAIOMINX 3aTPYJHEHHWAX IPH OCBOCHWH TUCIUILIMHEI, U HEYCHEBAIONIMX CTYJACHTOB M CTYICHTOB, HE IMOCEIIAOMINX
3aHATHSA, IPOBOMAATCSA €XKCHEACNbHBIC KOHCYIBTAIUM, Ha KOTOPHIC NPHUITAIIAIOTCS HEYCIICBAIONINE CTYACHTHI, a TakKe CTYHEHTHI,
UCIIBITHIBAOIINE TOTPEOHOCTH B MOMOIIH MPENOAABATENS IPH U3YUEHUH AUCIUTLTUHEL.

IMPAJIOXKXEHHUSA




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



