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Hanpasnenue noarorosku 35.03.07 TexHoJIOTHS MPOU3BOJICTBA U IEPEPaOOTKH
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Hanpanennocts (npoduis) TexHoaorus npou3BoACTBa U NepepabOTKU MPOTyKIIH

pPacCTCHUCBOACTBA
Keanmduxarms BaxanaBpuatr
®dopma 00ydeHust 3a04Hast
OO0mast TpyI0eMKOCTh 6 3ET
Yacos 1o yueOHOMY IJIaHy 216 Bunbl koHTpOIS:
B TOM "HCIIC: 9K3aMeH 3a4eT
ayJAUTOPHBIC 3aHATHS 24
camocTosiTelbHas paboTa 179
9YacoB Ha KOHTPOJIb 13

Pacnpe,ue.nemle YacCoB JUCHMILUIMHBI 10 KypcaM

Kype 1 2
Hroro
Bun sangruii vil | PII | vII | PO

Jlexumm 4 4 4 4 8 8
JlabopaTtopHbie 8 8 8 8 16 |16
B Tom uuncne uHT. 4 4 4 4 8 8
Uroro ayn. 12 (12 |12 |12 (24 (24
KonrakTHas pabora |12 |12 |12 |12 |24 (24
Cawm. paboTta 92 (92 |87 (87 |179|179
Yacel Ha KOHTPOJTb 4 4 9 9 13 |13
Hroro 108 | 108 | 108 | 108 | 216 [ 216
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1. HEJIX OCBOEHUSA JUCIIUITJINHBI

1.1 | obecnieunTh CIENMANUCTOB ONpEACICHHBIM MHUHMMYMOM 3HAHHM HEOPraHWYECKOH, aHAIUTHYECKOW ¥ OpraHHYecKOH
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:

2.2.1 | buoxumus cenbCKOX03aUCTBEHHON IIPOTYKIH

3. KOMIIETEHI[HY OBYYAIOLIETOCSI, ©OPMUPYEMBIE B PE3YJIETATE OCBOEHUSI TUCILUATLIAHBI
(MOJLY.JIST)

OIIK-1. CriocobeH pemaTh TUIIOBBIE 3a7a4 NMPO(HECCHOHATBHOM NESITENbHOCTH Ha OCHOBE 3HAHUI OCHOBHBIX 32KOHOB
MaTeMaTHYECKHX, €CTECTBEHHOHAYYHBIX M 00LIENPO(ECCHOHANBHBIX JUCIUILINH C IPUMEHEHHEM NH()OPMAIIMOHHO-
KOMMYHHKaIIHOHHBIX TEXHOJIOTHIA;

OIIK-1.1 Mcnone3yeT OCHOBHBIE 3aKOHBI €CTECTBCHHOHAYYHBIX TUCIUIUINH JUIS pEIIeHIs CTaHIapTHHIX 3a1a4d B 00macTu
MPOU3BOJICTBA, ITEPepabOTKU U XPAHEHUS CETbCKOX03IHCTBEHHON NPOAYKIINN

OIIK-1.2 Mcnonb3yeT OCHOBHBIE 3aKOHBI 00IIeNpO(ecCHOHATBHBIX JUCIHUILINH IS PeIIeHHs CTaHIapTHBIX 3a4a4 B 001acTu
MPOU3BOJICTBA, IEPEPAOOTKU U XPAHEHUsI CETbCKOX03IHCTBEHHON NMPOAYKIINU

B pesyibTare 0CBOCHHS TUCHUILUIMHBI 00y4AIOIIMIICS N0JIKEH

3.1 | 3nars:

3.1.1 | ocHOBHBIE MOJIOKEHNS TECOPHU CTPOCHHS aTOMa (Spa U COCTOSHUS JICKTPOHOB), POPMYITHPOBKY ITEPHOINTIECKOTO
3aKOHa

3.1.2 | momoxKeHUS TCOpUHU XUMHYSCKOH CBA3H, BUIbI 1 MCXaHU3MbI eé 06paBOBaHI/I$I

3.13 KJ'IaCCI/I(l)I/IKaHI/I}O n O6H.[He XUMHUYECKHIE CBOHCTBA OCHOBHBIX KJIACCOB HCOPraHN4CCKUX COCAMHCHUI

3.1.4 | crtocoObI BBIpakeHHsI COCTaBa pacCTBOPOB

3.1.5 | mono>keHHs TEOPUHU HIEKTPOIUTUUECKON AUCCOLUAIIMU DJIEKTPOIUTOB U TUAPOIIN3a COeit

3.1.6 | 3HaTh OCHOBHBIE ITOJIOKEHUS TCOPUHN OKHCIUTECIBHO-BOCCTAHOBUTEIIbHBIX peaKuHﬁ

3.1.7 | ocHOBHBIE MOJOKEHNS TEOPETHUECKON AHATNTHIECKON XUMUH (3aKOH IEHCTBYIOMNX MAacC, 3aKOH YKBHBAJIECHTOB)

3.1.8 | ocHOBBI KaYECTBEHHOTO XMMHUYECKOTO aHAJIN3a

3.1.9 | ocHOBBI KOJIMYECTBEHHBIX METOJIOB aHAJIN3a

3.1.10 | ocHOBHBIE IPUHIMUIIBI U METO/AbI PA3ACIICHUA U KOHIICHTPHUPOBAHUA BEIICCTB

3.1.11 [ ocCHOBBI (PHU3UKO-XUMHUUECKHX M (PU3NIESCKHUX METOIOB aHATH3A

3.1.12 | OCHOBBI TEOPUH CTPOECHUSI OPraHUYECKUX COCAMHEHHM

3.1.13 | ctpoeHne, HOMEHKIIATYPY, CBOMCTBA, CIOCOOBI MOIYYEHNUS U IPUMEHEHHUS YIIIEBOJOPOIOB

3.1.14 | ctpoeHne, HOMEHKIIATYPY, CBOMCTBA, CIOCOOBI MOIYICHNUS U TPUMEHEHHUS CIUPTOB, ()eHOJIOB M KaPOOHMIIBHBIX
COeIUHEHNI

3.1.15 | ctpoeHne, HOMEHKIIATYPY, CBOMCTBA, CIOCOOBI MOIYICHHUS U IPUMEHEHUS KapOOHOBBIX KHCJIOT M UX IMPOU3BOJHBIX

3.1.16 | ctpoeHne, HOMEHKIIATYPY, CBOMCTBA, CIIOCOOBI MOJYISHHUS U IPUMEHEHHE a30TCOICPIKAIINX ITPOM3BOAHBIX
YIJIEBOZOPOJIOB

3.2 | YmeTh:

3.2.1 | omuChIBaTh CTPOCHUE ATOMOB JIEMEHTOB M OOBSICHATH MIEPHOANTHOCTD U3MEHEHHSI UX CBOWCTB

3.2.2 ONpeACIsATh BUIBI CBsI3eil U OOBICHSITH MMPOCTPAHCTBECHHOC CTPOCHHNUE BCIICCTB

3.2.3 | cocTaBIATh XUMHUYECCKHIEC YpaBHCHH:, OITUCBIBAIOIINC CBOICTBa OKCHUI0B, KUCJIOT, OCHOBaHHfI, conen

3.2.4 | BBIYMCIIATH COCTaB U KOJIHMYECTBA WHAWBUAYAJIBbHBIX BEIIECCTB B paCTBOpaAx

3.2.5 | cocTaBsSITh MOJIEKYISIPHO-UOHHBIE YPABHEHUS TUCCOLIMALIUM U TUAPOJIN3a U ONIPENESATh PEAKLHUIO CPeabl

3.2.6 [ cOCTaBIATH ypaBHEHUs, PACCTABIATH KOA(P(UIIHEHTHI, ONpeeNITh OKUCIUTENb X BOCCTAHOBHUTEIh

3.2.7 | xapaxkTepu30BaTh CBOMCTBA M HAXOIUTH KOJHIECTBEHHBIC XapaKTEPUCTUKH BEIIECTB U UX BOJHBIX pacTBOpoB (pH,
PacTBOPUMOCTH)

3.2.8 [ cocTaBIATH ypaBHEHNUs KAUECTBCHHBIX PEaKUUil U yKa3pIBaTh NPU3HAKU UX MPOTEKaHUS

3.2.9 | BBIUMCIATE COAEPKaHKE BELECTB 110 PE3ylIbTaTaM aHalIu3

3.2.10 | anamu3upoBaTh yaeOHYI0, HAYIHYIO IUTEPATypy C IPUMEHEHIEM HH(POPMaIIHOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH




3.2.11 | onuceIBaTh NOHATHSA, IAPAMETPBI U YCIOBUSA Pa3JeIeHUs U KOHIICHTPUPOBaHUS BEILIECTB
3.2.12 | onHCHIBATh CYIIHOCTH METOMA, XapaKTepPHU30BaTh 00IaCTh eTO IIPUMEHEHHS
3.2.13 | onHCHIBATH CBOMCTBA OPTAHNYECKUX COCTMHEHNI Ha OCHOBE TEOPHH MX CTPOCHHMS, B3aNMHOTO BIIUSHUS aTOMOB U
PEaKIHOHHOH CITIOCOOHOCTH
3.2.14 | cocTaBiATh Ha3BaHUS U XMMUYECKUE YPABHEHUS PEAKLUI yIIIeBOAOPOAOB
3.2.15 | cocTaBIATH Ha3BaHUS M XUMHYECKIE YPAaBHEHHNS PEaKIMi CTUPTOB, (PEHOIOB M KapOOHMIIBHBIX COCIMHEHUH
3.2.16 | cocTaBIATh Ha3BaHUA M XUMHUYECKHE YPABHEHUS PEAKIUH KapOOHOBBIX KHCIOT U UX MPOU3BOIHBIX
3.2.17 | cocTaBIATh HA3BaHUS M XUMHUYECKHE YPAaBHEHUS PEaKIUi a30TCOAEp KAIINX IPOU3BOHBIX YIIIEBOJOPOAOB
3.3 | UmeTh HaBBIKM M (MJ1H) ONBIT J€SITEIbHOCTHU:
3.3.1 | B mcnonb30BaHUH (DyHIAMEHTAIBHBIX TIOHATHH 1 3aKOHOB B PEIICHUH MPAKTHIECKHUX 3aa4 1 YIIPaXKHEHUH B
1a0opaTopHOIl U MpakTHUEcKOH paboTe
3.3.2 | B IpUMEHEHNUU METOJIOB U CPEICTB XMMUYECKUX HCCIEA0BaHUM
3.3.3 | camocTosITEeNpHO paboTHI B chepe MpOBeACHNS HAyIHBIX UCCISTOBAHUN
3.3.4 | B mpoBezicHUH Ja00PATOPHBIX aHATHU30B
3.3.5 | B ananu3e y4eOHO, HAYYHON JIUTEPATYPhl C IPUMEHEHHEM HH(OPMaMOHHO-KOMMYHUKAIIHOHHBIX TEXHOJIOTUH
4. CTPYKTYPA U COAEPKAHUE JUCIUITJIMHBI (MOAYJIS)
HanmeHoBaHue pa3/iesioB U TeM /BUJ Cemectp / | YacoB | Komneren- | Jlureparypa | UnTe | Ilpak. | Ilpumeuanue
3aHATHA/ Kypc 107070 pakr. | moar.
Pa3nes 1. OcHOBHBIEC HOHATHS M 3aKOHBI
XHMHH
Tema 1.1 OcHOBHBIE TOHATUSA XUMUH /JIek/ 1 1 OIIK-1.1 JI1.1 J11.2 1 0 Jlexuusa Oecena
OIIK-1.2 JI1.3 WIH «JUaJIorT ¢
JI1.4712.1 ayIuTOpHEn»
J12.2J12.3
J12.4J12.5
Tema 1.1 OcHoBHBIE OHSTHS XUMuH /Cp/ 1 2 OIIK-1.1 JIT.1JI1.2 0 0 Ormpoc,
OIIK-1.2 JI1.3 IIPOBEpKa
JI11.4J12.1 3aJlaHuH
J12.2J12.3
J12.4J12.5
Tema 1.2. OcHOBHBIC 3aKOHBI XUMHH /JIex/ 1 1 OIIK-1.1 JI1.1J11.2 1 0 Jlexmus Gecena
OIIK-1.2 JI1.3 WM «IUAJIOT C
JI1.4J12.1 aynuTOpHen»
J12.2712.3
J12.4J12.5
Tema 1.2. OcHoBHBIE 3ak0HBI XMuN /Cp/ 1 2 OIIK-1.1 JI1.1J11.2 0 0 Omnpoc,
OIIK-1.2 JI1.3 IIpoBepKa
JI1.4J12.1 3aaHui
J12.2712.3
J2.4J12.5
Pa3gen 2. CtpoeHue aToma u
NepHOAUYECKHIA 3aK0H
Tema 2.1. D1eKTpOHHOE CTPOCHHE 1 4 OIIK-1.1 JIT.1JI1.2 0 0 Ormpoc,
atoma /Cp/ OIIK-1.2 J1.3 IIpOBEpKa
JI11.4J12.1 3aJlaHuH
J12.2J12.3
J12.4J12.5
Tema 2.2. Ilepuoanyeckuii 3aK0H U 1 4 OIIK-1.1 JIT.1 JI1.2 0 0 Ormpoc,
NEpUOJUYECKAs] CUCTEMA XMMUYECKUX OIIK-1.2 J1.3 IIpOBEpPKa
anementoB JI.1. Menaeneesa /Cp/ J11.4J712.1 3aJaHAN
J12.2712.3
J12.4J12.5
Pazgen 3. Xumuueckasi CBsI3b H CTPYKTYpa
MOJIeKYJI
Tema 3.1. Tunsl xXuMuveckux cpszeit /Cp/ 1 4 OIIK-1.1 JIT.1JI1.2 0 0 Ormpoc,
OIIK-1.2 JI1.3 MpOBEpPKa
JI1.4J12.1 3aJaHuH
J12.2J12.3
J12.4 J12.5




Tema 3.2. Tubpunuzanust aTOMHBIX OIIK-1.1 JI1.1 J11.2 Omnpoc,
opburaneii. 6- u n-cBsi3u /Cp/ OIIK-1.2 JI1.3 MpoBepKa
JI1.4J12.1 3a1aHui
JI2.2J12.3
J12.4J12.5
Pa3znen 4. OcHOBHBIE 3aKOHOMEPHOCTH
NMPOTEeKAHUS XUMHYECKUX PeaKIuid
Tema 4.1. TennmoBere 3¢ (GeKTH peakuuii. OIIK-1.1 JI1.1J11.2 Omnpoc,
Onransnus /Cp/ OIIK-1.2 J1.3 IIpOBEpKa
JI1.4J12.1 3aJaHHH,
JI2.2J12.3 3alUTa
J12.4J12.5 1mabopaTopHBIX
pabot
Tema 4.2. CKOpOCTh XUMHUYECKHX OIIK-1.1 JI1.1J11.2 JlabopaTtopHoe
peaxnuii /J1a6/ OIIK-1.2 JI1.3 3aHATHE.
JI1.4712.1 Pabora B
J12.2J12.3 MaJIbIX TpyInax
J12.4J12.5
Tema 4.2. CKOpOCTbh XMMHYECKHX OIIK-1.1 JIT.1JI1.2 Ompoc,
peaxkmmii /Cp/ OIIK-1.2 J1.3 IIpoBEpKa
JI1.4J12.1 3aJIaHuMH,
J12.2 J12.3 3aluTa
J12.4J12.5 nabopaTopHBIX
pabor
Tema 4.3. Xummuueckoe paBHOBECHE. OIIK-1.1 JI1.1J11.2 Omnpoc,
IIpunuun Jle atense /Cp/ OIIK-1.2 JI1.3 MIpoBEpKa
JI1.4J12.1 3aJJaHHH,
J12.2J12.3 3aIuTa
J2.4J12.5 1a00paTOPHBIX
pabot
Pazgesn 5. @®uznko-xumMudeckast Teopust
PAcTBOPOB JJ1eKTPOJIUTOB H
HEIIEeKTPOJIHTOB
Tema 5.1. Mexanusm oOpa3oBaHUs OIIK-1.1 JI1.1J11.2 Omnpoc,
pacTBOpOB M UX Kiaccupukanus. MneanpHbie OIIK-1.2 JI1.3 MpOBEpKa
U peajibHble pacTBOpHl. PacTBopeHue kak JI1.4J12.1 3aJIaHuH,
(uzuko-xumudeckuit mporece /Cp/ JI2.2 J12.3 3amnmTa
J2.4 J12.5 1a60PaTOPHBIX
pabor
Tema 5.2. 3aBUCUMOCTD PACTBOPHUMOCTH OIIK-1.1 JIT.1JI1.2 Ormpoc,
PAa3JIMYHBIX BEIIECTB OT IPUPOIBI OIIK-1.2 JI1.3 NIpOBEPKA
pacTBOpUTENS, TEMIIEPATYPHI U JI1.4J12.1 3aaHUH,
nasienus /Cp/ J12.2J12.3 3alATa
J12.4J12.5 nabopaTopHBIX
pabort
Tema 5.3. CriocoObI BbIpaKEHHsI OIIK-1.1 JI1.1J11.2
KOHIIEHTPAIK PacTBOPOB /JIek/ OIIK-1.2 JI1.3
JI1.4J12.1
J2.2J12.3
J12.4J12.5
Tema 5.3. CriocoObI BEIpayKeHHS OIIK-1.1 JIT.1JI1.2 Ompoc,
KOHIICHTpAIiu pacTBopoB /Cp/ OIIK-1.2 JI1.3 MIpOBEpKa
JI1.4J12.1 3a/IaHUH,
J12.2 J12.3 3aluTa
J12.4 J12.5 J1a00paTOPHBIX
pabot
Tema 5.4. DneKTpoIUTHI U OIIK-1.1 JIT.1 JI1.2
9IEKTPONUTHYECKAst aucconunanst /J1a6/ OIIK-1.2 JI1.3
J11.4J12.1
J12.2 J12.3

J12.4 J12.5




Tema 5.4. DnexTponuTs! U OIIK-1.1 J1.1J11.2 Ompoc,
3JIeKTpoIUTHYECKast aucconuarus /Cp/ OIIK-1.2 JI1.3 MIpOBEpKa
JI1.4J12.1 3aaHAH,
JI2.2J12.3 3aIIUTa
J12.4 J12.5 1a60PaTOPHBIX
pabot
Tema 5.5. NoHHOE pon3BeICHNE BOJIBI. OIIK-1.1 JIT.1JI1.2
Bonopoanerit mokxazatens. [lonstue 00 OIIK-1.2 JI1.3
uHankaTopax /J1a6/ JI1.4J12.1
JI2.2J12.3
J12.4J12.5
Tema 5.5. MoHHOE IpOU3BENEHUE BOABIL. OIIK-1.1 JI1.1J11.2 Omnpoc,
Bonopoausiii nokasatens. [lonsartue 06 OIIK-1.2 J1.3 IIPOBEpPKa
unaukatopax /Cp/ J11.4J712.1 3a1aHuil,
JI2.2J12.3 3aIuTa
J12.4 J12.5 1a60paTOPHBIX
pabot
Tema 5.6. I'naposus coeii /J1a6/ OIIK-1.1 JI1.1J11.2
OIIK-1.2 J1.3
JI1.4J12.1
JI2.2J12.3
J12.4 J12.5
Tema 5.6. Tunpommu3s coneit /Cp/ OIIK-1.1 JIL.1J11.2 Ompoc,
OIIK-1.2 JI1.3 MpOBEPKa
JI1.4J12.1 3a1aHUH,
J12.2 J12.3 3aluTa
J12.4J12.5 nabopaTopHBIX
pabort
Paznen 6. KomniiexcHble coelMHeHUA
Tema 6.1. HomeHKIaTypa U KiIacCuUKALUSL OIIK-1.1 J1.1J11.2 Ompoc,
KOMILJIEKCHBIX cOeTuHeHu. Baxueiimue OIIK-1.2 JI1.3 IIpOBepKa
THTIBI KOMIUTEKCHBIX coeanneruid /Cp/ JI1.4J12.1 3a/IaHUH,
JI2.2J12.3 3aIuUTa
J12.4J12.5 1a00paTOPHBIX
pabot
Tema 6.2. XuMudeckast CBS3b B OIIK-1.1 JIT.1JI1.2 Ormpoc,
KOMIUTEKCHBIX COeUHEHUX. J(nccormanys OIIK-1.2 JI1.3 MpOBEpKa
KOMILIEKCOB B BOJHBIX pacTBopax /Cp/ JI1.4J12.1 3aJaHuH,
J12.2 J12.3 3aluTa
J12.4J12.5 nabopaTopHBIX
pabot
Paznen 7. OxkucaureabHoO-
BOCCTAHOBMTE/IbHbIE PeaKLHH.
DJIeKTPOXMMHUYECKHe POl eCChl
Tema 7.1. CymHOCTb BOCCTAHOBJICHUS — OIIK-1.1 JI1.1J11.2 Omnpoc,
okucieHus. Boccranosurenu u OIIK-1.2 J1.3 IIPOBEPKa
oxucaurenu /Cp/ JI1.4J12.1 3aJaHHH,
J12.2 J12.3 3aluTa
J12.4J12.5 nmabopaTopHBIX
pabort
Tema 7.2. MeTobI COCTaBICHUSI YpaBHEHUH OIIK-1.1 JI.1J11.2 Omnpoc,
OKHUCIIUTEBHO-BOCCTAHOBUTEIBHBIX OIIK-1.2 JI1.3 MIpOBEpKa
peaxuuii. BiivsiHue cpenpl Ha xapakrep JI1.4J12.1 3a/IaHUH,
npoTekanus peakuii /Cp/ JI2.2J12.3 3a1uTa
J12.4 J12.5 1a60PaTOPHBIX
pabot
Tema 7.3. DneKTpoJiu3 pacTBOPOB U OIIK-1.1 JIT.1JI1.2 Ormpoc,
pacIiaBoB AIEKTPoIUTOB /Cp/ OIIK-1.2 JI1.3 MIpoBepKa
JI1.4712.1 3aaHui,
J12.2 J12.3 3aluTa
J12.4J12.5 nmabopaTopHBIX

pabort




Tema 7.4. T'anbBaHUUECKUIT JIIEMEHT. OIIK-1.1 J1.1J11.2 Ompoc,
DneKTpoAHbIE MOTeHIHABL. Koppo3us u OIIK-1.2 JI1.3 MIpOBEpKa
3amuTa Metaios /Cp/ JI1.4J12.1 3aIaHWH,
JI2.2J12.3 3aIIUTa
J12.4 J12.5 1a60PaTOPHBIX
pabor
Paznen 8. Heoprannueckast xumusi.
BaxHeiimue Kaaccbl HEOPraHUYECKHX
coeqMHEeHHu I
Tema 8.1. Knaccudukanus 1 HoMeHKIaTypa OIIK-1.1 JIT.1JI1.2 Omnpoc,
MPOCTHIX M CIOKHBIX BetecTs /Cp/ OIIK-1.2 JI1.3 MIpOBEpKa
JI1.4J12.1 3a1aHui
JI2.2J12.3
J12.4 J12.5
Tema 8.2. Kiaccudukaius 1 HOMEHKIIATypa OIIK-1.1 JIT.1JI1.2 Ormpoc,
okcuJoB. IloayueHue u cBoicTBa OIIK-1.2 JI1.3 IIpOBEpKa
coneobOpa3yrommx okcuaos /Cp/ JI1.4J12.1 3aJaHu’
JI2.2J12.3
J12.4J12.5
Tema 8.3. OcHOBaHHS (THIPOKCHIBI OIIK-1.1 JIT.1 JI1.2 Ormpoc,
MmertamioB) /Cp/ OIIK-1.2 JI1.3 MIpoBepKa
JI1.4J12.1 3aJaHuNi
JI2.2J12.3
J12.4J12.5
Tema 8.4. Kucnorsr /Cp/ OIIK-1.1 JIT.1 JI1.2 Ormpoc,
OIIK-1.2 JI1.3 MIpoBEpKa
JI1.4J12.1 3adaHui
J12.2J12.3
J12.4 J12.5
Tema 8.5. Comu /Cp/ OIIK-1.1 J1.1J11.2 Ompoc,
OIIK-1.2 JI1.3 MIpOBEpKa
JI1.4J12.1 3a/1aHui
JI2.2J12.3
J12.4 J12.5
Pa3gen 9. KauecTBeHHblIi aHaIM3
Tema 9.1. MeToapl Ka4eCTBEHHOIO aHaIN3a. OIIK-1.1 JI1.1 J11.2
Peakuuu, ucnosb3yemMple B KaUeCTBEHHOM OIIK-1.2 JI1.3
aHanuse. Peakuuu paznenenus u JI1.4J12.1
obHapyxeHHa. CeTeKTHBHOCTD U JI2.2J12.3
CHenru(pUIHOCTL AHATUTHICCKUX PEaKITHH. J12.4 J12.5
Y CIIoBYISI BBITTOJTHEHHST PEAKITHIA.
UYyscTBUTENBHOCTE. DAKTOPBL, BIUSIOLINE HA
qyBCTBUTEIBHOCTh. PEaKTUBBI: YaCTHBIE,
crieruIecKue, TPYIIoBEIC.
Knaccudukanus nonos. Kucnorno-ocHoBHas
KJaccuukanus. MeTosl KaueCTBEHHOTO
aHanu3a. J[poOHBIH U cuCcTeMaTHYeCKU
aHanms /J1a6/
Tema 9.1. Metozpl Ka4eCTBEHHOTO aHAJIH3a. OIIK-1.1 JI1.1J11.2 Ormpoc,
Peaxiuu, ucnonpzyemble B Ka4€CTBEHHOM OIIK-1.2 JI1.3 IIpoBepKa
aHanuse. Peakuuu pasaencHus u JI1.4J12.1 3a1aHui,
obOHapyxeHHs. CeITeKTHBHOCTD U JI2.2J12.3 3aluTa
CrerGUIHOCTD aHATUTHYECKUX PEAKIUH. J12.4 J12.5 1m1ab0paTOPHBIX
VYcn0BUs BBIIOIHEHUSI peakiuil. pabot

YyBcTBUTENBHOCTD. DaKTOPHI, BIUSIONINE HA
YYBCTBUTEIHHOCTh. PEaKTUBHI: YacTHBIE,
creruuUecKue, TPYNIoBkIE.
Knaccuduxanmst nonor. KuciorHo-ocHoBHast
KIaccuuramnus. MeTo bl KaueCTBEHHOTO
aHanm3a. JIpoOHBIA U cHcTeMaTHIeCKHi
ananus /Cp/

Paznen 10. KoinyecTBeHHBINH aHAJIN3




Tema 10.1. I'paBUMeTpHUECKU METOT OIIK-1.1 J1.1J11.2 Ompoc,
aHanu3a. O0uye noyIoKeHus OIIK-1.2 JI1.3 MIpOBEpKa
TPaBUMETPUUYECKOTO aHAIH3a. 3a1auil U JI1.4J12.1 3a/IaHUH,
METObI KOJIMYECTBEHHOI'O aHaIM3a. J12.2 J12.3 3a1uTa
CyIIHOCTB U OTlepaluu TpaBUMETPHUYECKOTO J12.4 J12.5 1a60PaTOPHBIX
aHasinza. O60pyOBaHKE U PACUETHI B pabot
rpaBuMeTprdeckoM aHammse /Cp/
Tema 10.2. TuTpuMeTpudecKue METObI OIIK-1.1 JI1.1J11.2 Omnpoc,
aHanu3a. OCHOBHBIE CBEJICHUS O OIIK-1.2 JI1.3 MIpoBepKa
TUTPUMETPHUYECKOM aHAJIN3€e, OCOOCHHOCTH H JI1.4J12.1 3a/IaHUH,
ero mpenMymiecTa. TpeOoBaHUS K JI2.2J12.3 3aluUTa
peakuusaM. Touka 3KBUBAaJICHTHOCTH U J12.4J12.5 1a00paTOPHBIX
crocoOslI ee pukcanuu. THAUKaTOPEI. pabot
Krnaccuduxanus meto10B. CriocoObr
BBIPAXXEHHUS KOHIICHTPAuy pabodero
pacTtBopa. PacTBopsl ¢ MonsipHOI
KOHILIEHTpaLel 5KBUBAJIEHTa, MOJISIPHBIE
pactBopbl. THTP U TUTPOBAHHEIE PACTBOPHI.
PacTBOpHBI C TUTPOM MPUTOTOBICHHBIM U
TUTPOM yCTaHOBIEHHBIM. IIpsimoe 1
o0OpaTHOE THTPOBAaHUE, THTPOBAHHE
3aMecTHTels. Boraucinenus B
TUTpUMeTpuyYeckoM aHanuze /Cp/
Tema 10.3. MeToabl KUCIOTHO-OCHOBHOTO OIIK-1.1 JI.1J11.2 JlabopaTtopHoe
tuTpoBanusa. OCHOBHOE ypaBHEHHE METO/1a. OIIK-1.2 JIL.3 3aHATHE.
Paboune pactBopel. CTaHmapTHEIE PACTBOPHI. JI1.4712.1 PaGota B
Wupuxaropsl. Ilopsanok 1 TeXHHUKa J12.2J12.3 MaJIbIX TpyImnax
tutpoBanus. Pacuersr /J1ad/ J12.4J12.5
Tema 10.3. MeTobl KUCIIOTHO-OCHOBHOTO OIIK-1.1 JIT.1JI1.2 Ormpoc,
TuTpoBaHusl. OCHOBHOE ypaBHEHUE METOJIA. OIIK-1.2 JI1.3 IIpOBEpKa
Paboune pactBopel. CTaHAapTHEIE PACTBOPHI. JI1.4J12.1 3aJaHuH,
Nunukatopsr. [Topsanok u TeXxHUKA J12.2 J12.3 3aluTa
tuTpoBanus. Pacuerst /Cp/ J12.4 J12.5 1a00PaTOPHBIX
pabor
Tema 10.4. MeTo1bl OKUCAUTEIBHO- OIIK-1.1 JIT.1JI11.2 Ompoc,
BOCCTaHOBUTEIHLHOTO TUTPOBAHUSI. OIIK-1.2 JI1.3 IIpoBepKa
[Tepmanranaromerpus. OKUCIUTENBHBIE JI1.4J12.1 3a/IaHUH,
CBOWCTBA NIEpMaHraHaTa Kajuus B JI2.2J12.3 3aIuUTa
3aBUCHUMOCTHU OT PEaKLUU CPEMbI. J2.4J12.5 1a00paTOPHBIX
Brruucnenue skBHBajeHTa IepMaHraHaTa pabot
KaJIMs B 3aBICHMOCTH OT CPEJIBI
pactBopa /Cp/
Tema 10.5. Meroanl ocaxaeHus. OIIK-1.1 JI1.1J11.2 Omnpoc,
Aprentomerpusi. Meton Mopa: TUTpaHT, OIIK-1.2 JI1.3 MpOBEpKa
cpena, MHIUKATOp, IEPEXO0 OKPACKH, JI1.4J12.1 3a/IaHUH,
OCHOBHOE ypaBHeHHe peakiyn /Cp/ JI2.2J12.3 3aIuTa
J12.4 J12.5 1a60PaTOPHBIX
pabot
Tema 10.6. MeTo1 KOMIUIEKCOHOMETPHH. OIIK-1.1 JIT.1JI1.2 Ormpoc,
Oomas xapakTepucTuKa MeTos1a OIIK-1.2 J1.3 IIpOBEpKa
KOMILIEKCOHOMETpUH. HIUKaTOPEI. JI11.4J12.1 3aaHHH,
Bnusinue kucnotHoct pactopos (pH). JI2.2J12.3 3aIuTa
Bydepnsie pactBopst /Cp/ J12.4 J12.5 1a60PaTOPHBIX
pabor
Tema 10.7 MHCTpyMEHTaIbHBIE METOABI OIIK-1.1 J1.1J11.2 Ompoc,
ananu3a. Knaccudukanus merogos. O630p OIIK-1.2 JI1.3 MpOBEpKa
OTITUYECKUX, XPOMATOTpapUISCKUX U JI1.4J12.1 3a/IaHUH,
3JIEKTPOXAMHYECKHX METOMIOB. JI2.2 J12.3 3a1[uTa
Pedpaxromerpus /Cp/ J12.4 J12.5 1a60PaTOPHBIX
pabot

Paznen 11. Knaccudpurxanus
OpPraHNuYecKuX coeIHHeHMit




Tema 11. Knaccuduxarust opraHuIecKux OIIK-1.1 J1.1J11.2 Ompoc,
coeaunenuii /Cp/ OIIK-1.2 JI1.3 MpoBepKa
JI1.4J12.1 3aaHAH,
JI2.2J12.3 3aIIUTa
J12.4 J12.5 1a60PaTOPHBIX
pabor
Tema 11. Kimaccuduxkanus opraHm4ecKux OIIK-1.1 JI2.1J12.2
coenuHenwui /JIex/ OIIK-1.2 J2.3J12.4
2.5
Paznen 12. HoMeHKJIaTypa opraHu4ecKnx
coenHeHMIt
Tema 12 HomeHnknarypa opraHu4eckux OIIK-1.1 JIT.1 JI1.2 Jlexus Oecena
coenuHeHwmi /JIex/ OIIK-1.2 JI1.3 WM «IHAJIOT C
JI1.4712.1 aynuTopHen»
J12.2712.3
J12.4J12.5
Tema 12 Homenknarypa opraHu4eckux OIIK-1.1 JIT.1 JI1.2 Ormpoc,
coenuneHnit /Cp/ OIIK-1.2 J1.3 IIPOBEpPKA
JI1.4J12.1 3aJJaHHH,
JI2.2J12.3 3aluTa
J12.4 J12.5 1a00paTOPHBIX
pabot
Paznen 13. YrieBoaopoasbl.
Knaccuduxanus. IIpeneabHsle,
HemnpeaeJbHbIe © AapOMATHYECKHE
yrieBonoponbl. Kparkas xapakrepucTuka
METOJ0B MOJyYeHHS U CBOWCTB
YIJ1eBOIOPOI0B
Tema 13 YraeBomopoasl. Kinaccuduxarusi. OIIK-1.1 JIT.1J11.2 Ormpoc,
IIpenenpHble, HENpenEeNbHbIE U OIIK-1.2 J1.3 IIPOBEpPKa
apoMaTHh4eckue yriaeBoopoasl. Kparkas JI1.4J12.1 3aJlaHuH,
XapaKTEepUCTUKA METOJIOB MOJIy4EeHHsI U JI2.2J12.3 3aluTa
CBOWCTB yraeBoaopoaos /Cp/ J12.4 J12.5 1a60pPaTOPHBIX
pabot
Pa3znen 14. IlpousBogHbIE YIJIEBOAOPOIOB
Tema 14.1. T'anoreHconepxainue OIIK-1.1 JIT.1JI1.2 Ompoc,
MIPOU3BO/IHBIE YTIIEBOJOPO/IOB. OIIK-1.2 JI1.3 MIpOBEpKa
T'omonornueckuii psa. Crpoenue. M3omepus. JI1.4J12.1 3a/IaHUH,
Odusnueckue coiictsa. JlabopaTopHsle u JI2.2J12.3 3aIuUTa
MIPOMBIIIJICHHBIE CITIOCOOBI MTOJTyICHHS. J12.4 J12.5 J1a00paTOPHBIX
KpaTkast xapakTeprcTHKa peaKIHOHHOM pabor
cnocobHocTH. /Cp/
Tema 14.2. I'mnpokcunconepxkamniye OIIK-1.1 J1.1J11.2 Ompoc,
MIPOU3BOJIHBIC YTIIEBOIOPO/IOB. OIIK-1.2 JI1.3 MpOBEpKa
I'omonornyeckuii psia. Ctpoenue. M3omepust. JI1.4J12.1 3a/IaHUH,
Ousnueckue coiictsa. JlabopaTopHblie u JI2.2 J12.3 3a1[uTa
MIPOMBIIIJIEHHBIE CTIOCOOBI MOJTy4eHHS. J12.4 J12.5 1a60PaTOPHBIX
KpaTkast xapakTepHCTHKa peaKIIHOHHOM pabor
cniocobHocTH /Cp/
Tema 14.3. Oxcornpou3BoIHbIE OIIK-1.1 JIT.1J11.2 Ormpoc,
yIIeBOA0poAoB. ['omonoruueckuii psa. OIIK-1.2 J1.3 IIPOBEpPKa
Crpoenue. M3omepus. duznyeckue JI1.4J12.1 3aJlaHuH,
cBoiicTBa. JlabopaTopHbIe U TPOMBIIICHHBIC JI2.2J12.3 3amuTa
crocoOsI nomydeHus. Kparkas J12.4 J12.5 1ab0paTOPHBIX
XapaKTEePUCTUKA PEaKIIMOHHON pador
cniocobHocTH /Cp/
Tema 14.4. KapOoHOBBIC KHCIOTBI U KX OIIK-1.1 JIT.1 JI1.2 Ormpoc,
Ipou3BOJHbIE. ['OMONIOrHYECKUil psi. OIIK-1.2 J1.3 IIPOBEPKa
Crpoenue. M3omepus. Pusnueckue J11.4J12.1 3aJaHUH,
cBoiicTBa. JlTabopaTopHbIe ¥ MTPOMBIIICHHBIC JI2.2J12.3 3aluTa
crocoOsI oydeHus. Kparkas J12.4 J12.5 nmabopaTopHBIX
XapaKTEePUCTHKA PeaKIIMOHHON pabort

criocobHocTH /Cp/




Tema 14.5. YrneBoast /Cp/ 2 6 OIIK-1.1 J1.1J11.2 0 0 Ompoc,
OIIK-1.2 JI1.3 MIpOBEpKa
JI1.4J12.1 3aaHAH,
JI2.2J12.3 3aIIUTa
J12.4 J12.5 1a60PaTOPHBIX
pabot
Tema 14.6. AMUHOKHCIIOTBI. 2 6 OIIK-1.1 JIT.1JI1.2 0 0 Ormpoc,
TMommmnentunst /Cp/ OIIK-1.2 JI1.3 IIpOBEpKa
JI1.4J12.1 3aJaHHH,
J12.2 J12.3 3aluTa
J12.4J12.5 nmabopaTopHBIX
pabort
Pazgen 15. Kourpoas (3AYET)
3auer /3auét/ 1 4 OIIK-1.1 JI.1J11.2 0 0
OIIK-1.2 J1.4J12.1
J12.2712.3
J12.4 J12.5
Pa3gen 16. Koutpoas (AK3AMEH)
Ok3ameH /Ox3aMeH/ 2 9 OIIK-1.1 JI.1J11.2 0 0
OIIK-1.2 J1.3
J11.4J12.1
J12.2J12.3
J12.4 J12.5

5. ®OHJI OHEHOYHbIX CPEACTB

5.1. ITpumepHbIii nepeyeHb BOMPOCOB K 3a4YeTy

L. IIpenmer u 3amaun XUMHUH. SIBJICHUS GU3MYECKUE U XUMHUYECKHE. MeCTO XUMHH CPEIM €CTECTBEHHBIX HayK. XUMHS U
HKOJIOTHA.

2. OCHOBBI aTOMHO-MOJIEKYIISIpHOH Teopun. [loHATHE aToMa, 31eMeHTa, BemecTBa. OTHOCHTENbHAs aTOMHAS U
OTHOCHTEIIbHAsl MOJIEKYISIpHAsE MACCHI.

3. Mons - equHHULA KONMWYecTBa BellecTBa. MomspHas Macca.

4. 3aKOHBI CTEXHOMETPHH: 3aKOH COXPAHEHMS MAcCCHI BEIIECTBA, 3aKOH MOCTOSHCTBA cocTaBa. OTHOCHTENBHAS TIOTHOCTh
rasa.

5. Crpoenue aroma. AtoMHOe sipo. Vzotonsl. CtabuiabHbIE 1 HeCTaOMIIBHBIC Spa.

6. JIBoiicTBeHHas: TpUpoa dekTpoHa. CTpoeHHe 3EKTPOHHBIX 000JI04ek aToMOB. KBaHTOBEIE 4Kcia. ATOMHbBIE
opbuTtanu. DIeKTPOHHBIE KOHYUTYpPALIMU aTOMOB B OCHOBHOM U BO30Y)KAEHHOM COCTOSTHUSIX.

7. Otkpeitue [. . MeHneneeBbIM NepHOIMYECKOTO 3aKOHA M CO3JIaHHE NEePUOAMUYECKO CUCTEMBl XMMUYECKUX
aneMenToB. CoBpeMeHHast (hOPMYINPOBKA IEPHOIIMIECKOTO 3aKOHA.

8. CrpoeHNe TepHoIMIecKOd CHCTEMBI: OOJIBIINE W Majble TIePHUOBI, TPYIIIBI U MOATPYIIIIHL.

9. 3aBHCHUMOCTb CBOIICTB 3IEMEHTOB M 00pa3yeMbIX UMH COCTHHEHUI OT MOJ0XKEHHUS dJIEMEHTa B MEePHOAUIECKO cHUcTeMe.
10. Bunpl xumudeckoil cBA3U: KOBalleHTHas (TOJSIpHAs U HEMOJApHas), MOHHAs, METaJINuecKas, BOJOPOHAS.

11. MexaHu3MBI 00pa30BaHUSA KOBAJICHTHON CBS3M: OOMEHHBIN M JOHOPHO-aKIENTOPHBIN. DHEPTHs CBA3H.

12. ONeKTPOOTPHUIATENBHOCTE. [0MAPHOCTD CBA3M, WHIYKTUBHBIA 3(D(DEKT.

13. Kpatnusie cBsizu. Moaens rubpuausanun opoutaneil. CBsA3b 3JIEKTPOHHOM CTPYKTYPBI MOJIEKYS ¢ MX T€OMETPHUYECKUM

CTpOeHHEM (Ha IIpUMepe COSTMHEHHH SIIEMEHTOB 2-T0 Ieproa). Jlenokaan3anus 2JIeKTPOHOB B CONPSDKEHHBIX CHCTEMaX,
ME30MEpPHBIN dPPEKT.

14. BanentHocTs u creneHb okucieHus. CTpykrypHble (Gopmynsl. M3omepus. Buasl usomepnu, CTpyKTypHast H
HIpPOCTPaHCTBEHHAs H30MEPHS.

15. ATperaTHbIE COCTOSIHHS BEIECTB M EPEXOIbI MKy HHUMH B 3aBHCHMOCTH OT TEMIIEPaTyphl M JaBICHUA. [a3bl.
T'azoBble 3akoHBI. YpaBHeHHEe MeHaeneeBa - Kimaneripona. 3akoH ABOragpo, MOJISIPHEI 00beM.

16. Kuakoctu. Accounarysi MOJIEKYNl B XKHUIKOCTSAX. TBepabie Tena. OCHOBHBIE TUIBI KPUCTAJUIMYECKUX PELIETOK:
KyOMYecKHe U T'eKCaroHaJIbHBIE.

17. Krnaccudukanyss XMMUYECKUX peakluil: peaKkini COeNUHEeHNUs, pa3IokKeHus, 3aMelleHns, oOMeHa.

18. OKHCIUTETbHO-BOCCTAHOBUTENBHBIE peakiuy. Ompeie/ieHne CTeXHOMETPHUECKUX KO03(D(HUINUCHTOB B ypaBHEHUSIX
OKHCIIUTENBbHO-BOCCTAHOBUTEIBHBIX PEAKIUH.

19. Psin cranmapTHBIX 3JIEKTPOJHBIX MOTEHIHAIIOB.

20. Temnosslie 3¢dexTsr xuMuueckux peaknuii. Tepmoxumudeckne ypaBHeHHs. Temora (3HTaIbIUSA) 00pa30BaHUSA
XUMHYECKUX coennHenuii. 3akoH I'ecca B cieacTBUs U3 HETO.

21. CKOpOCTh XUMHYECKHX PEAKLUH. 3aBUCUMOCTh CKOPOCTH PEAKLUH OT MPHUPOABI U KOHLUEHTPALMU PEarupyIOMINX

BEILIECTB, JIaBJICHUS, TEMIIEPATYPbI, IPUMEHEHHs KaTanu3aTtopa. KoHcTaHTa CKOPOCTH XMMUYECKOM PeaKui. DHEPIUsl aKTUBALMH.
Karanus u xaranusaTtopsl.

22. OOpaTUMOCTh XMMHUECKUX peakuuil. XuMHUYecKoe paBHOBECHE M YCIOBHs ero cmemienus, npuniun Jle Ilarense.
KoHcranTta paBHOBeECUS, CTENEHb [IPEBPALLEHNUS.
23. PactBopsl. PacTBOPHMOCTB BEIIECTB M €€ 3aBUCHMOCTH OT TEMIIEPaTyphl, JaBJICHUS, IPUPOIBI pacTBopuTens. CocoOsr

BBIPAXKEHHS KOHIIEHTPALUU PAaCTBOPOB: MaccoBasi JI0Jsl, MOJIbHAsI A0JIs, MOJISIpHAs KOHIEHTpanuus. TBepasle pacTBopbl. CIITaBbl.




24. CusibHbIE U c1a0ble SJEKTPOIUTHL. DNEKTPONIUTHUe "CKast aucconuanus. Koncranta auccouuanuu. CTeneHb
JIACCOLMALIHH.

25. HonHble ypaBHEHUS peakuuil.

26. CBoiicTBa KUCIIOT, OCHOBAaHHUI U COJIEH B CBETE TEOPUH DJIEKTPOIUTHUECKON AMCCOUMAA AppeHuyca.
27. I'uaponus coneit.

28. DJEeKTPOIM3 BOAHBIX PACTBOPOB M pacIulaBoB cojiel. IIpouecchl, mpoTekaomye y KaToa U aHoAa.

5.2. IlpuMepHBlii NepedYeHb BONPOCOB K IK3aMeHYy

DK3aMEHAIIMOHHBIN OMIIET CONEPIKUT 3 BOTpoca:

1 Bompoc u3 pazzaena «Teopernyeckre OCHOBBI XUMUN

2 Bompoc - mpakTu4eckoe 3aganue «PaccranoBka ko3¢ ¢unuenToB B8 OBP MeTom0oM 35ek-TpoHHOTO OamaHcay
3 Bompoc — 3a/1aua

Bompocs! k sK3aMeHy pa3/iesieHbl Ha 2 9acTH:

- BOIIPOCHI JUTS OIIEHKU 3HAHUH TeopeTndeckoro kKypca (1,2 Bompoc)

- BOIIPOCHI [UTsl OLICHKU MOHUMaHUst/yMeHusl (3 BOmpoc).

Bompocs! s oLieHKH 3HaHUH TEOPETUIECKOTO Kypca

1. IMpenmer u 3amaun XxuMuM. SIBIeHNs Qu3nUecKkue ¥ XUMHUYECKHE. MecTo XUMHHU CPeIH eCTECTBEHHBIX HAayK. XUMHSA U
9KOJIOTHSL.

2. OCHOBBI aTOMHO-MOJIEKYISIpHOU Teopuu. IloHsTHE aToma, 31eMeHTa, BeuiecTBa. OTHOCUTENbHAS aTOMHAs U
OTHOCHUTEIIbHASI MOJIEKYILIPHAS. MACCHL.

3. Moutb - equHMIIA KOIMUYECTBA BellecTBa. MossipHas macca.

4. 3aKOHBI CTEXMOMETPUU: 3aKOH COXPAHEHUS MAacChl BELIECTBA, 3aKOH MOCTOSHCTBA cocTaBa. OTHOCHUTENbHAS TIIOTHOCTD
rasa.

5. Crpoenne aroma. AtoMHOe apo. M30Tomnbl. CTabuinbHbIe U HECTAOWIBHEIE SApa.

6. JlBoiicTBeHHast Ipupoja 3neKTpoHa. CTPOCHUE NIEKTPOHHBIX 000J104eK aToMoB. KBaHTOBBEIE uKcila. ATOMHBIE
opOuTany. DIeKTPOHHBIE KOH(UTYpalii aTOMOB B OCHOBHOM U BO30Y)KZI€HHOM COCTOSIHHUSX.

7. Otkpeitue JI. . MeHneneeBbIM NepUOJMUECKOTO 3aKOHA M CO3/IaHUE MEPUOINUS-CKOM CUCTEMBl XHMUYECKUX
anemeHTOB. CoBpeMeHHas GOpMyAUpOBKa NEPHOANIECKOTO 3aKOHA.

8. CrpoeHue TepHOANYECKOIl CHCTEMBL: OOJIbIINE U Majble NEPHObI, TPYIIIBI M ITOI-TPYIIIIBL

9. 3aBUCHMOCTh CBOWCTB JIEMEHTOB M 00pa3yeMbIX WUMH COCAMHEHWH OT TIOJOXEHHUS dJIEMEHTa B MIEPHOAUICCKON CHUCTEME.
10. Bunbl xummudeckoif cBA3U: KOBaJlleHTHas (TOJSIpHAs W HEMOJSIpHAs), HOHHAs, MeTal-TudecKas, BOJOPOIHAs.

1. MexaHn3mbl 00pa30BaHKs KOBAICHTHOH CBS3M: OOMEHHBIH M JIOHOPHO-aKIEITOPHBIA. DHEPIUs CBA3H.

12. DIeKTPOOTPHIATENFHOCTE. [10JAPHOCTE CBA3M, MHIYKTUBHBIA 3()(DEKT.

13. Kpatasie csa3u. Mogens rubpuamsarm opoutaneil. CBsi3b JIEKTPOHHON CTPYK-TYyphI MOJIEKYI C UX T€OMETPHUYECKIM

CTpoeHreM (Ha IpHMepe COEANHEHHU T DIEMEHTOB 2-T0 Me-pruoa). Jlenokanu3anust 3IeKTPOHOB B COMPSKEHHBIX CHCTEMAX,
ME30MEpPHBIH 3P PEKT.

14. BanentHocts u crenens okucieHus. CTpykrypHble GopMmynsl. M3omepus. Buasl nusomepnn, cTpyKTypHas |
HIpPOCTPAaHCTBEHHAS H30MEPHS.

15. ArperaTHble COCTOSIHUS BEILECTB M MEPEXO/Abl MEXIY HUMHU B 3aBUCUMOCTH OT T€M-NEpaTyphl U AaBieHus. ['a3bl.
I'a3oBbIe 3aK0HEI. YpaBHeHHe MeHzaeneeBa - Kiranefipona. 3akoH ABoraipo, MOJSPHEIA 00BEM.

16. Kunxoctu. Acconnanust MOJIEKyll B XKHUIKOCTSAX. TBepable Tena. OCHOBHBIE TUIBI KPUCTAJUIMYECKUX PELIETOK:
KyOM4YeCcKue U TeKCaroHaJIbHBIE.

17. Knaccuukanus XUMUUECKUX PEaKIUi: PeakMU COSIMHEHUs, Pa3loKeHUs, 3aMe-IIeH s, OOMeHa.

18. OKHCIATETRHO-BOCCTAHOBUTENBHEBIE peakin. OnpenesieHne CTeEXHOMETPIIeCKX K03((GHINEHTOB B ypaBHEHHMIX
OKHCIIUTENbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUH.

19. Psn craHIapTHBIX 27EKTPOAHBIX MOTEHIUAIIOB.

20. Termosbie 3 deKTh XMMUYECKUX peaknuii. TepMoOXUMHUIecKHe ypaBHEHHs. Ten-10Ta (SHTANBIN) 00pa3oBaHUA
XUMHYECKUX COCAMHEHUH. 3aKkoH ['ecca B clleACTBHS U3 HETO.

21. CKOPOCTh XMMHUYECKHX PeaKUil. 3aBUCUMOCTh CKOPOCTH PEAKLMU OT MPHUPOJIBI M KOHIIEHTPAIL[MH PEearupyromux

BEILECTB, JAABJIECHHUs, TEMIIEPATYpPBI, IPUMEHEHUS KaTanu3aTopa. KoOHCTaHTa CKOPOCTH XUMHYECKON pEaKIUH. DHEPIus aKTHUBALMH.
Karanus u xaranusatopsl.

22. OOpaTUMOCTh XMMHUCCKUX peaknuii. XuMHYIecKoe PaBHOBECHE M YCIOBHsA ero cMe-mieHus, npuruun Jle IaTense.
Koncranrta paBHOBecHs, CTENIEHb IPEBPALLEHUS.

23. PacTBOpHI. PacTBOPHMOCTD BEHIECTB U €€ 3aBUCUMOCTh OT TEMIIEPATyphl, JaBICHUS, MPUPOJBI pacTBopuTelsi. CriocoOb!
BBIpa)KEHHS KOHIIEHTPAIIMH PACTBOPOB: MaccoBast OIS, MOJIb-HasI OIS, MOJISIpHAs KOHIIEHTpalus. TBepabie pacTBOpbl. CIIaBsbl.

24. CusibHbIe U ca0ble 2JEKTPOIUTHL. DNEeKTpoInTHUe "cKast aucconuanus. Koncranta auccouuanuu. CTeneHb
JUCCOLIMALIUY.

25. HonHble ypaBHEHUS peakuuil.

26. CBoiiCTBa KUCIIOT, OCHOBAaHUH U COJIEH B CBETE TEOPUH DIEKTPOIUTHUECKON AUCCO-IIMALUN AppEeHHyCa.

217. I'uaponus coneid.

28. DJeKTPOIN3 BOTHBIX PACTBOPOB M pacIUIaBOB coliel. [Iporiecchl, mpoTekarone y KaToaa W aHoa.

Bormpocs! Ha OLIeHKY TOHUMaHUs/YMEHHA

B ypaBHeHnH peakiyun paccTaBUTh KO3 (UIHUEHTE METOIOM IEKTPOHHOTO Oananca. Ha-nucarth Momypeakiiuy OKUCICHHS 1
BOCCTaHOBJIEHHA. ONpeeuTh OKUCIUTENL U BOCCTAHOBHTED.

1. H2S + HCIO = S + HCI + H20

2. KOH + CI2 = KCIO3 + KCI + H20
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K2MnO4 + H20 = KMnO4 + MnO2 + KOH

PbS + H202 = PbSO4 + H20

CaH2 + H20 = Ca(OH)2 + H2

Na3[Cr(OH)6] + NaOH + PbO2 = Na2CrO4 + H20 + Na2[Pb(OH)4]
Pb(NO3)2 = PbO + NO2 + O2

K2Cr207 + H2SO4 + Na2S03 = Cr2(S0O4)3 + H20 + Na2S04 + K2S04
As2S3 + HNO3 + H20 = H3AsO4 + H2SO4 + NO

TiO2 + C + CI2 = 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 = K2SeO4 + NaNO3

Ca3(PO4)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 + Na2S0O4

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(u30.) + H20 = Na2[Zn(OH)4] + H2(1)

K2Cr207 + H2S504 + K2S03 = Cr2(S04)3 + H20 + K2S04
FeSO4 + HNO3(konm.) = Fe(NO3)3 + NO2(r) + H20 + H2SO4
Cu(t) + H2SO4(xon1.) = CuSO4 + SO2(r) +H20

KI + CI2 = I2(1) + KCI

H202 + KOH + MnSO4 = H20 + MnO2(t) + K2SO4

Cu(t) + HNO3(xon1.) = Cu(NO3)2 + NO2(r) +H20

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

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

P(1) + HNO3(xonu.) = H3PO4 + NO2(r) + H20

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

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

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

KMnO4 + K2S03 + H2SO4 = MnS0O4 + K2S04 + H20
KMnO4 + K2S03 + H20 = MnO2 + K2S0O4 + KOH

KMnO4 + K2503 + KOH = K2Mn0O4 + K2S04 + H20
KMnO4 + H2S + H2SO4 = MnSO4 + K2504 + S + H20
K2Cr207 + SO2 + H2S04 = Cr2(S04)3 + K2SO4 + H20
K2Cr207 + KI + H2S04 = Cr2(S04)3 + K2S04 + 12 + H20
KMnO4 + HCI = 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

NaBr + H2SO4 + NaBrO3 = Br2 + Na2S04 + H20
(NH4)2Cr207 = Cr203 + N2 + H20

Na2S03 +KMnO4+ H2SO4(pa36)= Na2S0O4 + MnSO4 +H20+K2S04
Na2S03 + KMnO4 + H20 = Na2S04 + MnO(OH)2 + KOH
Na2S03 + KMnO4+KOH = Na2S0O4 + K2MnO4 + H20

KI + K2Cr207 + H2S04 (pa36) = 12 + Cr2(SO4)3 + H20 + K2S04
H2S + K2Cr207 + H20 =S+ Cr(OH)3 + KOH

C + HNO3(kon1, rop) = CO2-+ NO2-+ H20

FeSO4 + H202(xonn)+ H2SO4(paz36) = Fe2(S04)3 +H20

12 + CI12 + H20 = HIO3 + HCI

NaClO2 + KMnO4 + H2S04 (pa36 ) = NaClO3 + MnSO4 + H20 + K2S0O4
KI + H202 =12 + KOH




71. H202 +Hg(NO3)2 = 02-+ Hg2(NO3)2 HNO3

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

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

74. SO2 + K2Cr207 + H2S04 (pa36) = Cr2(SO4)3 + K2504 + H20

75. FeCI3 + H2S = FeCl2 + S + HCl

76. FeCl3 + H2S = FeCI2 + S + HCI

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 BEIpa)KSHHUS COJEPIKaHNs PACTBOPEHHOTO BEUIECTBA B pacTBOpe. PacTBO-puMOCTS.

1. HaiiTu MaccoByr0 I0JIIO TNIIOKO3Bl B pacTBope, comepxkamieM 250 T Boabl U 40 T IIH0-KO3BL.

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

3. 1 Mt 25 %-Horo (1o Macce) pactBopa coaepxut 0,458 T pacTBopeHHOTO BemecTBa. KakoBa INIOTHOCTB 3TOrO pactBopa?
4. Hx 400 r 50 %-Horo (1o Macce) pactBopa H2SO4 BeimapuBanueM ynammiu 100 r Bo-mer. UeMy paBHa MaccoBast OIS
H2S04 B ocraBmemcs pactBope?

5. IIpu 25 °C pactBopumocts NaCl B 100 r Boabl. Haittu maccoByto moisto NaCl B Ha-CBIIIIEHHOM pacTBOpE.

6. Ckonbko rpammoB 30 %-Horo (o macce) pactBopa NaCl HyxHO 1006aBuTh K 300 T BOJBI, 4TOOBI TTOITY4UTh 10 %o-HbIiH
pactBop conu?

7. B kaxoit Mmacce Boael Hazo pactBopuT 67,2 1 HCl (06beM u3MepeH Ipu HOPMaJbHBIX YCIOBHUSIX), YTOOB! MOTYIUTh 9 %o-
HbIH (110 Macce) pactBop HCI?

8. Kakyro maccy 20 %-noro (o Macce) pactBopa KOH namo mo6aButs k 1 kr 50 %-Horo (110 mMacce) pactBopa, 4TOObI
HOTY4IUTH 25 %-HbIH pacTBOp?

9. Onpeznenure MaccoBYIO JIOJIIO BEILECTBA B pacTBope, nosydeHHoM cMmemenueM 300 r 25 %-noro u 400 r 40 %-nHoro (mo
Macce) pacTBOPOB 3TOTO BEIECTBA.

10. 13 400 r 20 %-Horo (110 Macce) pacToBpa IIPU OXJIAXKICHUH BRIAETMIOCH 50 T pac-TBOPEHHOTO BemiecTBa. UYemy paBHa
MaccoBasi I0JIsl TOTO BELIECTBa B OCTABILEMCS pacTBope?

11. Kaxoit 06veM Bogbl Haso npudasuth k 100 mir 20 %-Horo (1o mMacce) pactBopa H2S04 (p=1,14 r/mi), 94T00OBI MOTYIUTH
5 %-HbIii pacTBOp?

12. K 500 mn 32 %-noit (mo macce) HNO3 (p=1,20 r/mim) npubasunu 1 i1 Bogsl. Uemy paBHa maccoBas ponst HNO3 B
MOJY4eHHOM pacTBope?

13. Jo xaxoro o6wema Hamo pazbasuth 500 mi 230 %-Horo (mo macce) pactBopa NaCl (p=1,152 r/mi), 4roObl OMYduTh 4,5
%-wus1it pactBop (p=1,029 r/mm)?

14. Haiitu MaccoByto 10J110 a30THOM KHCIOTHI B pacTBope, B 1 11 koToporo coxepxurcs 224 r HNO3 (p=1,12 r/mmn).

15. ITmotHOCTE 26 %-HoTO (110 Macce) pacroBpa KOH pasna 1,24 r/mi. Ckombsko mouneit KOH waxoamtes B 5 11 pactBopa?
16. B 250 r Boas! pactBopeno 50 r kpucramioruapara FeSO4-7H20. Beruucnuts Macco-Byr0 JOJIO0 KPUCTAJUIOTUApPATa U
6e3BoHOTO cynbdara xenesa (II) B pactBope.

17. Haiitu maccel Bogsl U MenHoTo Kyrmopoca CuSO4:5H20, HeoOxoauMble Ui TPUTO-TOBJICHUST OJHOTO JIUTpa PacTBOpA,
conepxaniero 8% (macc.) 6e3onHol conu. [TmotHOCTS 8 % pactBopa CuSO4 pasHa 1,084 r/mi.

18. Jis mpurorosnenust 5 %-noro (mo macce) pactsopa MgSO4 B3sto 400 r MgSO4-7H20. Haiitu Maccy MOIyd4eHHOTO
pactBopa.

19. Ckonpko moueit MgSO4-7H20 nano npudaButs k 100 MoisiM Bozsl, 4T0OBI momy-4uTh 10 %-HBII pacTBOp (110 Macce)
MgS04?

20. Omnpenenure MaccoByro nomo CuSO4 B pacTBope, HOIy4eHHOM IpU pacToBpeHHH 50 T METHOTO Kymopoca
CuS0O4-5H20 B 450 r BOABI.

21. B kakoit Macce BoIbI HY)KHO pactBopuTh 25 r CuSO04-5H20, uro0bl onyduth 8 %-Helil pacTBop (o macce) CuSO4?
22. Ckompko rpamMmoB Na2S04-10H20 nanmo pactBoputs B 800 r Boxsl, 4T00BI momyauts 10 %-HbIH pacTBop (IO Macce)
Na2S04?

23. CkoupKko TpaMMoB 2 %-Horo (o macce) pactBopa AgNO3 nmamyr npu B3auMoencT-Bun ¢ u3dbitkom NaCl 14,35 ¢
ocamka AgCl?

24. Haiiti maccy NaNO3, neooxoxumyro aist npurorosierus 300 ma 0,2 M pactBopa.

25. Cxonbko rpammoB Na2CO3 coaepxkutcs B 500 ma 0,25 H. pacTtBopa?

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

27. Jus meirpannsammu 30 ma 0,1 H. pacTBopa menoun notpedboBanxock 12 M pacTBopa KUCIOTHL. OmpenenuTs
HOPMaJIBHOCTD KUCIIOTHI.

28. Haiiti momsprocTs 36,2 %-Horo (o macce) pactBopa HCI, miotHOCT KOTOporo 1,18 r/mir.

29. B kakom o0weme 1 M pactBopa 1 B kKakoM o0beme 1 H. pactBopa comepxurcs 114 v Al2(S0O4)3?

30. PactBopumots xsopuga kaamus npu 20 °C paBHa 114,1 r B 100 r Bogsl. BeraucauTts MaccoByro AOJ0 U MOJSUIBHOCTB
CdCI2 B HaCBIIIEHHOM pacTBOPE.

31. CKOJIBKO MIJUTHITHTPOB 96 %-Horo (1m0 Macce) pactBopa H2SO4 (p=1,84 1/mMi1) HY)KHO B3Th AJISI IPUTOTOBIEHHS | JI
0,25 u. pactBOpa?

32. Cxonbko MuututpoB 0,5 M pactBopa H2SO4 moxHO mpurotoButs u3 15 mu 2,5 M pactBopa ?

33. Kakoit 06wem 0,1 M pactBoap H3PO4 moxHO mpurotoButh U3 75 mia 0,75 H. pac-TBopa?

34. Kaxoit 06vem 6,0 M pactBoap HCI myxHO B3sTH Ut mpuroToBieHns 25 mia 2,5 M pactsopa HCI?

35. IMnotrocTs 40 %-HOTO (M0 Macce) pactBopa HNO3 paBHa 1,25 r/mi. PaccuntaTs MONAPHOCTh U MOJISUIBHOCT 3TOTO
pacTBopa.

36. BbIucIuTh MaccoByr0 JOJIO THApokcHaa Hatpus B 9,28 H. pactBope NaOH (p=1,310 r/mm).

37. B 1 xr Boms! pactBopeno 666 r KOH; mmotHOCTE pacTBopa paBHa 1,395 r/min. Haii-ti: a) maccosyto momo KOH; 6)

MOJIIPHOCTD;, B) MOJIAAJIBHOCTD.




38. IMnotHOCTH 15 %-HOTO (110 Macce) pactBopa H2SO4 pasna 1,105 /M. BeruncnanuTs: a) HOpMaJIbHOCTB; 0) MOJIIPHOCTH;
B) MOJISUIHOCTB PacTBOpA.

39. [TnotHOCTH 9 %-HOTO (TI0 Macce) pactBopa caxaposdbl C12H22011 paBna 1,035 r/mMil. BEIYHCIUTE: a) KOHICHTPALIUIO
caxapo3sl B T/11; 0) MOJISIPHOCTB; B) MOJISUIBHOCTB PacTBOpA.

40. Haiitu maccy BozbI, HEOOXOJUMYIO IS PUTOTOBJIEHUS pacTBOpa Xjopuaa Hatpus, cogepskamero 1,50 mons NaCl Ha
1000 r H20, eciu umeercst 10 r NaCl.

41. Kakoit o6wem 2 H. pactBopa H2SO4 motpedyercst mist mpurotosienus 500 ma 0,5 H. pactBopa?

42. Kaxoit o6vem 0,05 H. pacTBopa MoxHO moryauts u3 100 mi 1 H. pacTBOpa?

43. Kakoit 00bemM 2 M pactBopa Na2CO3 Hamo B3saTh it puroTosienus 1 i 0,25 H. pactBopa?

44. CKOJIBKO MIJUTHIIUTPOB KOHIICHTPUPOBAHHO constHON KucnoTs! (p=1,19 /M), co-mepxarmmeit 38 % (mmo macce) HCI,
HYXKHO B34Th [UIsl IPUTOTOBJICHUS 1 11 2 H. pacTBOpa?

45. K 100 mn 96 %-noit (mo macce) H2SO4 (mnotHocts 1,84 r/mim) npubasunu 400 mn Bozsl. Ilomyduncst pactBop
TUIOTHOCTBIO 1,220 I/MII. BBIYHCIIUTH €r0 SKBUBAJICHTHYIO KOHIICHTPA-IMIO0 K MaccoByro oo H2SO4.

46. PaccunTath HOPMaIHLHOCTH KOHIICHTPHUPOBAHHOW COJITHOW KUCIOTH (TUTOTHOCTH 1,18 T/™MiT), comepkameit 36,5 % (Macc.)
HCL

47. Kaxoit 06wem 10 %-Holi (110 Macce) ceproii kucioTsl (p=1,07 r/mi) moTpedyercs Uil HEHTpalIu3aluu pacTBOpa,
conepsxkaniero 16,0 r NaOH?

48. Nmeercst pactBop, B 1 1 koToporo coxepxkutcs 18,9 r HNO3, u pactBop, conepxa-uwmit B 1 1 3,2 r NaOH. B kakom
00BEMHOM OTHOIIEHHH HY>KHO CMEIIATh 3TH PAaCTBOPBI IS OTY-YEHHUS pacTopa, UMEIOLIero HeUTpaibHYIO PeaKkLuio?

49. Kakoit 06wem 0,2 H. pacTBopa menoun notpedyercs s ocaxaenus B Bune Fe(OH)3 Bcero sxenesa, coaepiKamierocs B
100 mi 0,5 H. pactBopa FeCl3?

50. Ckonpko rpammoB CaCO3 BeImazer B ocanok, ecnu k 400 mia 0,5 H. pactBopa CaCl2 npubaBuTh M30BITOK pacTBOpa
coJIpI?

51. Jnsa weritpamm3anuu 20 mut 0,1 H. pacTBopa KUCIOTH moTpedoBaock 8 mi pactBopa NaOH. Ckoipko rpammoB NaOH
cofepxut 1 11 3T0ro pacrteopa?

52. Ha nefitpanuzanuro 40 M pacTBopa menoun uspacxonoBano 24 miu 0,5 1. pactBopa H2SO4. KakoBa HOpManbHOCTh
pactBopa menoun? Kakoit oobem 0,5 H. pactBopa HCI motpe6o-Basics ObI 17151 TOH ke 1enu?

53. Jlns HeWTpaim3amuu pacTBopa, colepxaniero 2,25 T KUCIOTHI MOTPeOOBaIoCh 25 MIT 2 H. pacTBOpa IIEIOYH.
Onpenenuts SKBUBAJICHTHYIO MacCy KUCIIOTHI.

54. Ha neitrpanuzanuro 20 mMa pactBopa, coaepkamero B 1 i 12 r menoyu, u3pacxono-saHo 24 miu 0,25 H. pactBopa
KUCTIOTHI. PaccunTaTh SKBUBAJICHTHYIO MacCy IIEIOYH.

55. Kaxkoit o6vem 15 %-Horo (1o macce) pacrsopa H2SO4 (p=1,10 r/mi) moTpeOyeTcs Ui MOTHOTO pacTBOpeHus 24,3 r
Mg? 27,0t Al?

56. s monHoro ocaxknennss BaSO4 u3 100 r 15 %-Horo (o macce) pactBopa BaCl2 morpe6oBanocs 14,4 M H2SO4.
Haiitn HopmanbsHOCTE pacTBopa H2SO4.

57. Kaxoit 06veM 96 %-Holt (110 Macce) CepHOM KUCIOTHI (INIOTHOCTH 1,84 I/MIT) M Ka-Kyl0 Maccy BOJBI HY)KHO B3ATh IS
npurorosienus 100 mi 15 %-Horo (o macce) pactBopa H2SO4 (p=1,10 r/mi).

58. B 500 r Bomsr pactBopeno mpu HarpeBanuu 300 r NH4CI. Kakas macca NH4CI BbI-genutcst U3 pactBopa MpH
oxnaxkaeHnH ero 10 50 °C, eciu pactBopumocts NH4CI mpu st0#1 Tem-niepatype paBHa 50 r B 100 r BogsI?

59. PactBopumMocTs xiopara kanust npu 70 °C pasna 30,2 r, a npu 30 °C — 10,1 r B 100 r Boabl. CKOJIBKO TpaMMOB XJiOpaTta
kanust Beigenures u3 70 r HaceimenHoro rpu 70 °C pactBopa, eciu ero oxiaauth 10 30 °C?

60. Koaddumment pactBopumoctu cynbdara menu npu 30 °C pasen 25 v B 100 r Bogsl. Byner nm npu 3T0# Temmeparype 18
% pacTBOpP COJIM HACBIIEHHBIM?

61. CKOJIBKO TPaMMOB HUTpaTa Kaius BeIKpucTaumzyercss u3 105 r HackimenHoro rpu 60 °C pacTBopa, eciu OXJIauTh €ro
1o 0 °C? KoaduumeHTsl pacTBOPUMOCTH COJIH TIPH YKa3aH-HBIX TeMIIepaTypax cooTBeTcTBeHHO paBHbI 110 1 13 r B 100 T BOJBL

62. 1 1 Bogs! HackmieH CO2 npu 0 °C nox masneruem 506,6 xIla (3800 MM.pT.CT.). Ka-Koif 00BeM 3aliMET pacTBOPEHHBIH

ra3, eCiIU BBIIENUTH €70 U3 BOJABI U MPUBECTU K HOpMabHBIM ycioBusiM? PactBopumocts CO2 mpu 0 °C pasna 171 mu B 100 Mt
BOJIBL.
63. PactBopumocts ammuaxa mipu 20 °C paBna 702 mu1 B 1 mi1 Boxabl. HaliTn MaccoByro 107110 aMMuaka B HACHIIIIEHHOM

5.3. TeMaTHKa KypCcOBbIX padoT (KypPCOBBIX IPOEKTOB)

He npenycmorpeno VII

5.4. ®OHA OLICHOYHBIX CPEACTB AJIS NIPOBeCHUS TEKYIero KOHTPOJISI

JlaboparopHas paboTa BBITOJIHACTCS KaKABIM CTYISHTOB HHANBUAYAIBHO. /{7151 SKOHOMUH BpeMeHH U 0oJjiee MIyO0OKOTO
OCMBICIICHUS Ta00PAaTOPHOH PabOTH HEOOXOAUMO B IIPOIIECCE CAMONOATOTOBKH IIPOYUTATH ONIMCAHUE OIIBITOB, YACTHYHO
3aII0JIHUTH TIPOTOKOJI J1aGopaTopHOil paboThl. Ha Kask/IOM 3aHSTHHM 1OCIIE BBIIOJIHEHHS SKCIIEPUMEHTAIBHOM YacTH IIPOBOANTCS
TEKyIIMH KOHTPOJIb 110 YCBOSHHUIO ydeOHOro Matepuana. CTyneHTy peaiaracTcs HeCKOJIBKO BOIPOCOB, HA KOTOPBIE OH JJA€T OTBET
WITH YCTHO, WJIM B MIMCEMEHHOM BHJE. ECITH CTyneHT mpaBUIbHO OTBETHII HA MPEIOKEHHBIE BOIIPOCHI, 3HAYHT, MaTepHal TEMBI HM
YCBOEH, ¥ OH IOJIy4aeT 3a4eT 10 JaHHO TeMe.

Takum 06pazoM, (hOH/ OIIEHOUHBIX CPEJICTB IO JaHHOH (hOpMe KOHTPOJIS BKIIIOYAET B ce0st 2 31eMeHTa:

- TpeOoBaHU K 0YOPMIICHUIO OTIETA;

- JOMOJTHUTEIbHBIC BOIIPOCHI JUIS 3aIUTHI JIAOOPAaTOPHOI pabOoTHL

TpeboBaHus kK 0POPMIICHUIO OTYETA TIO JTAOOPATOPHBIM paboTam

BBEJIEHUE

O6mue TpeOoBaHUS K BBITIOIHEHUIO JAOOPATOPHBIX PaboT

ITepen BITOTHEHHEM JTa00PATOPHOTO IPAKTHKYMa HEOOXOIUMO Ha BBOJHOM JIADOPATOPHOM 3aHATHU M3Y4UTh OOIINE paBHiIa
MOBEJICHHS M TEXHUKY 0€30aCHOCTH TIPH BBIMOJIHEHUH JIAOOPATOPHBIX PpabOT MO XMMHH, CIIUCOK JINTEPATYPhl PEKOMEHIyeMO#l 1JIst




UCIIONI30BaHMs IPH HOATOTOBKH K BRIIOTHEHHUIO Ta00PaTOPHBIX paboT u «TemaTHueckuii miIaH 1abopaTOPHBIX paboT»,
HMEIOIINICS B TabOpaTOpHH.

[MTopsmoK TOATOTOBKH K BHITOJIHEHHIO Ta00PaTOPHOH paOOTHI:

CTyneHT JOJDKEeH SBISTHCS Ha 1abopaTOpHBIE 3aHATHS MOJTOTOBIEHHBIM K 1a00paTOpHOH paboTe, BBIMTOJHEHNE KOTOPOH
NPEAYCMOTPEHO TEMATHUECKUM IIaHOM Ha COOTBETCTBYIOUIYIO JIATY.

IIpeaBapuTebHas NOArOTOBKA K paboTe BKIIOYAET 0(OpMIICHHE TIEPBOM M BTOPOM YaCTH OTYETA MO COOTBETCTBYIOMICH opMme u
BBITIOJIHEHHE 3/IaHUS TSI CAMOCTOSTENIFHON MTOATOTOBKH K yKa3aHHOH 1abopaTOpHOH paboTe ¢ HCIOIB30BaHNEM MaTEPHATIOB
JIeKIUH, ydeOHUKA U TaHHBIX METOJANYECKUX YKa3aHHUH.

OTueT o npeacrosieit padote ohopmisieTcs Mo cieayroiiei Gpopme: aata BHITOIHEHUS padboTh, Ne 1abopaTopHOil paboThI,
Ha3BaHHUe paboThI, | TeopeTdeckast 4acTh, I mpakTudeckas 4acTsb.

TeopeTrnueckas 4acTh - B pa3ziesie N3J1araloTcs OCHOBHEIE MTOHATHS, 3aKOHBI, pacueTHbIE (POPMYJIBI, KOTOPBIE HEOOXOAUMO YCBOUTH
JUISL CO3HATENFHOTO BBIIIOJTHEHUS SKCIIEPUMEHTA U TPaMOTHO# 00paboTku pe3ynbpTaToB. IlepeueHb NOHATHI U 3aKOHOB UMEETCS B
METOJMYECCKUX YKa3aHHUIX K COOTBETCTBYIOIICH JJAOOPaTOPHON paboTe B pa3/ielie «TeopeTHIeckas 6a3a IKCIepHUMEHTay, C
HCIIOJTb30BaHUEM KOTOPBIX BBIBOJSATCS (DOPMYIIBI JUISl pacueTa OTpeneNnsieMoi B paboTe BEIMIHHBL. B KOHIIE pa3iena mpuBOasSTCS
pelIeHus 1 pe3yabTaThl BBIIOJHEHNS 3aJaHUH TSI CAMOCTOSTENbHON MOATOTOBKH K COOTBETCTBYIOIIEH J1abopaTopHOil padoTe.
[IpakTudeckas 4acTh - B pas/ielie IpUBOAUTCS:

PHUCYHOK 1 OITUCAHUE ONBITHOH YCTAaHOBKH;

nepedeHb He0OXOAUMBIX PEAKTHBOB, TIOCY/IbI, BCIOMOTATEIBHBIX MaTEPHAIIOB,

M3MEPUTETHHBIX TPUOOPOB (U1 U3MEPUTENBHBIX MPHOOPOB YKa3aTh KJIACC TOYHOCTH, IIEHY JENICHHs) B METOAMUYECKUX YKa3aHUIX K
BBIMOJIHEHHIO COOTBETCTBYIOIIEH JIAO0OPAaTOPHOU pabOThI);

TUTaH 3KCIIEPUMEHTA,;

YpPaBHEHMsI peaKLuil;

Ta0MIA JUI 3aIUCH PE3YJIbTaTOB U3MEPEHHA.

IMopsimok BEIMONHEHNS T1a00paTOPHOIT padOTHI

Ha maGopatopHOM 3aHSATHH CTYJEHT YJ4acTBYET B MHIUBHUIyaIbHOM COOECEIOBAaHHH C MPEoIaBaTeIeM IO COAEeP KaHUIO
npezacrosiei pabotel. Ilpenoaasarens AenaeT 3aKiIOueHHE O TOTOBHOCTH CTy[eHTa K paboTe 1o coaepkanuto 1 u 2 yacreit
OT4eTa, pe3yNbTaTaM BhIMIOJIHEHUS 33JIaHUs JJIsl CAMOCTOSITEIILHOM MOATOTOBKU, KOTOPBIE MPEACTABIISIOTCS B BUJIE CIIEIYIOIINX
Ta0JIHII.

B ciyqae 1ocTaTouHOTO YPOBHS MOATOTOBKH CTYIEHT MOJIYYAET AOMYCK K BBITOJHEHUIO SKCIIEPUMEHTA U 101 HAOII0IeHnEM
J1a00paHTa BBIMOJHACT pabOTy B COOTBETCTBUH C TUIAHOM 3KCIIEPUMEHTA, BHOCUT PE3yJIbTaThl U3MEPEHHIA B TAOJIHUILY, TPOBEPSACT
TOJTydeHHBIC PEe3yIIbTAThl M MTPABHIBHOCTD UX 3aIMCH Y IpernoiaBaTess. B cirydae HenpaBUIIBHOTO U3MEPEHHUS U 3aITACH
MOJTyYEHHBIX PE3yNIbTATOB CTYACHT IMMOBTOPSIET H3MEPEHUS U KOPPEKTUPYET 3alTUCH PE3YTbTATOB, TIOATOMY PE3YAbTATHI U3MEPEHHN
Ha MepBOM 3Tare [eaecoo0pa3Ho BHOCUTh KapaHaauioM. [Ipu JOCTHKeHNH pa3yMHBIX Pe3ylbTaTOB U MPABUILHOTO UX BHECEHUS B
TaOJIUIy HEOOXO0IUMO TIPUBECTH B MOPAJOK paboyee MeCTO, CIaTh METOAMUYCCKUE YKa3aHuUs, 000PYI0BaHUE ACKYPHOMY HITH
a00paHTy U MOANKCATH TAOIHIly SKCIEPUMEHTABHBIX JAHHBIX Y IPENoIaBaTeis. B 3TOM citydae CTylIeHTY 3a4HThIBACTCS
BBITIOJIHEHHUE SKCIIEPUMEHTA, EMY CIIEAyeT MPUCTYIUTH K 00pabOTKe pe3ynbTaTOB M COCTABICHHIO CIEIYIOIETO pasena oT4eTa -
III Pacuersl ¥ BBIBOBI.

B pazgene 1omKHEI OBITH TIPECTaBIICHBL:

Pacder onbiTHOTO 3HaUeHMS (XOTIBITH.) OTPENENIEMON BETUUHNHBI ITYTEM MTOJICTAHOBKH B PACYETHYIO (POPMYITY COOTBETCTBYIOIINX
TaOJUYHBIX JAaHHBIX.

Pacuer TeopeTnueckoro 3HadeHus (XTeop.) onpeaensieMoi BEIMIUHBI TI0 COOTBETCTBYIONICH (hopMmyIe.

Pacuer oTHOCUTENBHOM OMIUOKK ¢ TOYHOCTEIO 70 0,1%.

IIpu mpoBeneHNH pacueTOB U BHECEHWHU YUCIOBBIX 3HAUEHHI PE3yIbTaTOB U3MEPEHNUN U PacyeTOB B TaOIHILy HEOOXOJMMO
PYKOBOJICTBOBATHCSI OOIIMMH MPaBUIIAMU 110 00pabOTKe pe3yabTaTOB U3MEPECHUM.

IMocne 3aBepmienus 11 gacti oTueTa, OH craeTcst Ha MPOBEpKyY. [1ocie MOMOKUTENBHBIX PE3yIbTATOB MPOBEPKH OTYETA JTAHHAS
paboTa cunuTaeTcs BBIITOITHEHHOH.

CTyz#eHT JOoIyCcKaeTcsl K 9K3aMeHy M0 AUCIMIUIMHE, €CITM UM B T€UEHHE CEMECTpa BHIMOIHEHBI BCE IIPETyCMOTPEHHbIE
TEMAaTUIECKUM IIJIAHOM J1a00paTOpHbBIC PabOThI, OIYUCHBI ITOJIOKUTEIBHBIC PE3YTBTATHI IIPH BBOJHOM KOHTPOJIE, KOHTPOJIBHOMN
paboTe U BBITIOTHEHB! MHIUBUIYATbHBIE 3aIaHHSI IT0 COOTBETCTBYIOIINM pasjiesiaM IIPOrpaMMEL.

Bormpocs! 1uist 3a1muts! 1abopaTopHOil padoTh

Bompocs! 1 3aaun k 1a00paTOpHOH paboTe CKOPOCTh XUMIYECKON PEaKIIUI»

Uro Ha3bIBAETCSI CKOPOCTHI0 XUMUUECKON peakiuuu? B kakux enaumHHLax oHa usmepsercsa?

Kakue ¢axTopbl BAUSIOT HA CKOPOCTh XUMHUYECKOH peakuun?

3aBHCUMOCTb CKOPOCTH PEaKIMU OT KOHLEHTpPAIMU PEarnpyIOMINX BEIECTB B TOMOI€HHON CHCTEME.
3aBUCHMOCTb CKOPOCTH PEaKLMU OT KOHLUEHTPALUU PEarupyroliuX BEIECTB B F€TEPOICHHON CUCTEME.
3aKkoH NEHCTBYIOMIMX Macc.

KoHcTaHTa CKOpOCTH XUMHUYECKON PEaKLUH.

BrnusiHue Temmnepatypbl Ha CKOpPOCTh XUMUYECKHX peakiuid. [IpaBumio Bant-T'odda.

UYro Takoe KaTanu3aTop, KaTali3 U MHTHOUTOP, JUIS YeTO OHH HYXKHBI?

. KakoB MexaHH3M JEHCTBUS KaTaJM3aTOPOB B TOMOTEHHOW W IeTEpOTEHHOH cucTemax?

10. BeIpazure MaTeMaTHUECKH CKOPOCTH NPSMBIX U OOpaTHBIX PEaKIUi:

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

B) 2NO + 02 [1 2NO2 1) N2+ 3H2 [] 2NH3.

RN

11. Bo ckosbko pa3 yBeTMUYUTCS CKOPOCTh PEaKIMH IpH MoBbieHHH Temmepatypbl ¢ 20°C mo 50°C, ecnu TemnepaTypHBIid
k03¢ dHUIneHT paBeH 3.
12. Bo ckonbko pa3 ciemyer yBeTMUUTh KOHIEHTpanmio BemectBa B2 B cucreme 2A2(t.) + B2 = 2A2B(r.), 4T00BI 1pH

YMEHBIIEHUU KOHIIEHTPaLlH BellecTBa A B 4 paza CKOPOCTb IPSMOiA




pe€akuuu HE U3MCHNUIIACH.

13. B cucreme CO + C12 = COCI2 xonueHTpanmo yrapaoro rasa yseaunduwind ot 0,03 mo 0,12 Momb/i, a KOHIEHTPALHUIO
xyopa — ot 0,02 1o 0,06 monb/11. Bo ckonbKoO pa3 Bo3pociia CKOPOCTh MPSIMOM peakiuu?

14. Uemy paBeH TeMIlepaTypHBIH KO3(GHIHUEHT CKOPOCTU PEAKIUH, €CIIU IIPH YBEINYCHHH TeMIeparypsl Ha 30 rpamycoB
CKOPOCTh peakiuu Bo3pacraer B 15,6 pas.

15. IIpu 150°C HekoTopas peakius 3akaHuuBaeTcs 3a 16 MuHyT. [IpuHUMas TeMIepaTypHbId KOI(POHUIIMEHT CKOPOCTH

PEaKIny paBHBIM 2,5, pacCUUTaTh, Yepe3 KaKoe BpeMst 3aKOHUUTCS 3Ta PEeaKIus, eCIT MPOBOAUTH ee: a) pu 200°C; 6) mpu 80°C.

Bompoce! 1 3a1a4u K 1a00paTOpHOi padoTe « XMMHIECKOE PABHOBECHE

1. Kaxkme peakunu Ha3pIBaloTCS HEOOpaTUMBIMH M oOpatuMbiMu? [IpuBenuTe mpuMepsl.

2. JaiiTe onpeneneHue NOHATHIO XMMHUYECKOE paBHOBecHe. Kak MOXHO HCIIO/Ib30BaTh 3aKOH JEUCTBYIOIIUX MAacc JUIs
00paTUMBIX peakuuii?

3. [aiite onpeneneHne NOHATUIO KOHCTAHTA PAaBHOBECHS.

4. CBs13p KOHCTaHTHI PAaBHOBECHS C PABHOBECHBIMH KOHIEHTpanusMu. OT Kakux (paKTOPOB 3aBUCHUT 3HAUEHHE KOHCTAHTEHI
paBHOBecHs?

5. Cdopmynupyiite npuniun Jle-1latense. Kakue Gpakropsl BAUSIOT HA U3MEHEHHE XMMHYECKOTO PaBHOBECHUS?

6. Kak BIHSIOT yMEHBIIGHHE KOHICHTPAIIMH PEaTHpPYIOMINX BEIIECTB, TEMIIEpaTyphl M JAaBJICHHUS HAa CMEIICHUE
XUMHYECKOTO paBHOBecus B peakuuu: N2 + 3H2 [1 2NH3 + Q.

7. Kak BAMAIOT yBenMUeHHE KOHLEHTPALUHU MPOAYKTOB PEaKLUH, TEMIEPAaTypbl U JaBIECHHUS HA CMEIIEHHE XMMUYEeCKOTO
paBHOBecus B peakiuu: N2 + 3H2 [7 2NH3 + Q.

8. PaBHOBecne B rereporeHHBIX cucTeMax. OT Kakux (pakTOpOB OHA 3aBHCHT?

9. B kakyio cropony cmecturcsi papHoBecue peakuuu COCI2(r.) [1 CO (1.) + CI2(r.) mpu BBeIEHUN B PAaBHOBECHYIO
CHUCTEMY UHEPTHOTO ra3a mnpu: a) V = const; 6) p = const.

10. Kak Bnuser uaMeHeHHe NaBICHHUSI Ha PABHOBECHE CIIEAYIOIIMX PEaKIIHii:

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

1. Uepes Hexkotopoe BpeMs nocne Havana peakuun 4HCI + O2 [J 2H20 + 2Cl2 xoHLEHTpalMy BELeCTB COCTABIISIIN:

[H20] = 0,12 momw/i; [C12] = 0,12 moms/it; [HCI] = 0,3 mons/it; [O2] = 0,2 mosw/n1. Haligure: a) 3HaueHHEe KOHCTAHTHI PABHOBECHS;
0) KaKOBBI HCXOJIHbIE KOHIIEHTPAIIMH XJIOPOBOIOPOIa U KHCIOpoaa?
12. Kak BAMSAIOT yMeHbIIEHHE TeMIepaTyphl, JaBIeHUS U KOHICHTPALUH MPOAYKTOB PEAKIMH Ha
CMEIIICHHE XHMUYECKOTO PAaBHOBECHS B CICAYIOINX CHCTEMax?

a) 2NO + 02 [J 2NO2 + 28 xkai; 6) 2HBr [1 H2 + Br2 -16 kxai.
13. Koncranra paBaoBecus peakimu FeO(k.) + CO(r.) [ Fe(k.) + CO2(r.) mpu HeKoTOpoii TemmepaTtype paBHa 0,5. Haiinurte
paBHoBecHble KoHLeHTpamu CO u CO2, ecny HayaJdbHbIE KOHIIEHTPALMK 3TUX BemiecTB coctaisuin: [CO] = 0,05 mons/n; [CO2]
=0,01 mMoJb/11.
14. PaBHoBecue B cucteme H2 (r.) + 12 (1.) [ 2HI (r.) ycTaHOBHIIOCH TIpH ClieMyrommx KoHIeHTpanusax: [H2] = 0,025 momns/m; [12]
= 0,005 mous/m; [HI] = 0,09 monw/n. Onpenenute UCXOJHBIE KOHIIEHTPAIIUH HOJIa K BOAOPOA. .
15. Tlpu HexoTopo¥ TemnepaType paBHoBecue B cucteme 2NO2 [1 2NO + O2 ycTaHOBHIIOCH MPH CIAEAYIOIMIMX KOHIICHTPALMAX:
[NO2] = 0,006 monb/n; [NO] = 0,024 mons/n. Halinure: a) KOHCTaHTY paBHOBECHUS pEakIiu; 0) HCXOHYI0 KOHIIeHTpanuio NO2.

Bompocs! 1 3agaun k nabopatopasiM padotam o teme PACTBOPDI: «Teopus a51eKTpouTHYecKO# aucconnanuy. Peakiun
HOHHOTO 00MeHa», «[IoHHOE TPOU3BEICHUE BO/IBI, BOJOPOJIHBIN ITOKa3aTelb», « Hapoims»

1. Jaiite ompeneneHnst OHATHIM JISKTPOIUT U HEANIEKTPOIUTHL. [IpuBenuTe mpuMepsl.

2. ChopmynupyiiTe TpH MOJOKEHUSI TEOPUH DIEKTPOIUTHUECKON ANCCOIMALINY IIBEICKOTO XMMHUKa AppeHuyca.
3. KakoB MexaHM3M 3JIEKTPOIUTUYECKON TUCCOLUAITUU?

4, Jaiite onpezencHus: OHATHIM TUAPATHI, COMBBATHI, TUAPATALUS W COJbBaTanus. [[puBennuTe MpUMepHI.

5. Juccormanys KHCIOT (OAHOOCHOBHBIX, IBYXOCHOBHBIX U TPEXOCHOBHBIX).

6. Juccounarysi OCHOBaHUN (OJHOKHCIOTHBIX, IBYXKUCIOTHBIX M TPEXKUCIOTHBIX).

7. Jlucconumanus cpeaHuX COJEH, KUCIBIX U OCHOBHBIX COJIEH.

8. VonHsle ypaBHEHHs peakiuii (Kakue BEIIecTBa CIIEMyeT M300pa)kaTh B BHIE MOJEKYN).

9. [IpuBeanTe mpuUMepsl HOHHBIX PEaKIHii UAYIIMX C 00pa30BaHUEM OCAJKOB.

10. [IpuBeauTe MPUMEPHI HOHHBIX PEAKIMHA UAYIIMX C 00pa30BaHHUEM Ta3000pa3HbIX M MAIOPACTBOPUMBIX BEIECTB.
11. [IpuBeauTe MPUMEPHl HOHHBIX PEAKIMA WYX C 00pa30BaHUEM MAJIOJIUCCOIMHUPYIOIMINX BEIIECTB (CITa0bIX
3JIEKTPOJIUTOB).

12. [IpuBeauTe mpuUMepsl HOHHBIX PEaKLMid UAYIIHX C 00pa30BaHUEM KOMILJIEKCHBIX COEIMHEHUH.

13. Crenens aucconuannu. Koncranra quccouuanyy.

14. ®akTOpHI BIUSIONINE HA CTETIEHb TUCCOIUAINH (TIPUPOIa PACTBOPHUTEIS,
KOHIIEHTPAIHsI PacCTBOpA M HAINYHE OJJHOUMEHHBIX HOHOB)

15. CunbHble 1 c1abble AIEKTPOITUTHI.

16. [TpuMeHeHUe 3aKOHA NEHCTBYIOIINX MAcC K CIIA0BIM JJICKTPOJIUTAM.

Bompocs! 1 3agaun k 1adbopaTopHbIM padoTam «OKUCINTENEHO-BOCCTAHOBUTENBHBIE PEAKIIN», « DIEKTPOIIH3»

Onekrponus. 3akonsl Papanes.

B dgem pasHHUIa MpoIecCOB 3MEKTPOIIN3a PacIuIaBOB M PacTBOPOB. [IpuBecTH mprMeps .

Uro Takoe BBIXOJ MO TOKY?

Yro Takoe 31eKTpopapuHUPOBAHHE METAIIOB?

. Haifnure 0o0bpeM kucmoposa (H. y.), KOTOPBIA BBIIENSAECTCS MPH NPOIMYCKAaHWH TOKa CIiIol 6A B TedeHnu 30 MuH. gepes
BoaHbIN pacTBop KOH.

6. [Ipu snexrponusze BogHoro pactsopa Cr2(SO4)3 tokom cuioit 2A Macca kaToJa yBenuumiach Ha 8 r. B TeueHHH kakoro

DA e~




BPEMEHH IIPOBOAUIHN IEKTPOIH3?

7. BBIYUCITUTD DIIEKTPOXUMHUYESCKUN SKBUBAJICHT LIMHKA, €CITU MPH dJIeKkTposn3e pactBopa ZnCI2 tokom 2,8A a 3a 5 mun 32 cex
Boienmiioch 0,314 r uunka. [lpuBenure cxemy 37eKTpoIr3a U ypaBHEHHSI PEaKIfil Ha AIEKTPOoIax.

8. I1pu anekTponmse pacTBopa CyiabhaTa MEAn Ha aHOJIE BBIIENWIOCh S60 M kucinopoaa. CKOIBKO TPaMMOB MEJIH BBIIEIIOCH Ha
katosie? Hanuimmre ypaBHEHUS peakiMid, MPOTEKAIOIMX Ha dJIEKTPOaax.

9. CocTaBUTbH NMEKTPOHHBIE YPAaBHEHUS PEAKLMI, IPOUCXOASIIMX HA YTOJbHBIX IEKTPOAAX MIPU AJIEKTPOJIU3E pacTBOpa XJI0pUia
menu (II). OmpenenuTs, Kakne IPOIYKTH BBLACISIOTCS Ha JJICKTPOAAX.

10. CocTaBUTh 2JEKTPOHHBIE YPABHEHHSI TPOLECCOB, TPOUCXOISIINX IPH IEKTPOIHU3E PACTBOPA CyIb(aTa MUHKA C HHEPTHBIMU
anekTpoaaMu. ONpeIenuTh COCTAaB IPOIYKTOB, BBIISIHBIIMXCS Ha 3JICKTPOaX U 00pa30BaBIINXCS B KATOJAHOM H aHOJTHOM
TPOCTPAHCTBE.

11. CocTaBuUTH NIEKTPOHHBIEC YPABHEHUS PEAKIIHH, IPOMCXOIAIINX TIPH HIIEKTPOIIN3E PACTBOPA CyIb(aTa HUKEIS ¢ HUKEIEBBIM
AHOJIOM.

12. KakoBa cuiia TOKa IpH 3JIEKTpoJIn3e, eciiu 3a S0 MuH BbLaenmiack Best menb u3 120 mi pactBopa CuSO4 koHuenTpanuu 0,4
MOJIB/1?

13. Kaxoit 06seM Bogopo/a (H.y.) BELISTUTCS Ha KaToje, ecinu 4epe3 pactBop NaCl mpomymmeH Tok cunoif 2A B Teuenue 20 Mun?
14. leranb xpomupyercs B BogHoM pactBope Cr2(S04)3 npu cusie Toka 3A. Onpenenuts NpoAoHKUTEIBHOCTh SJIEKTPOJIN3a, €CIIN
Ha IMOBEPXHOCTH JeTAIM HeoOX0ouMOo HaHecTH 1,3 T xpoma. Berxon o Toky paBet 40%.

15. B yeM 0COOEHHOCTH METAJITUIECKON CBSI3H?

16. Yro Takoe psI HANPsDKEHUST METAIJIOB, M KaKHe MPaKTUYECKUE BHIBOJBI MOXKHO CIENaTh U3 Hero?

17. Kakyro (QyHKIIHFO BBITIOJHIET METAJLI IPH B3aUMOJICHCTBUY C KHCIOTaMK?

18. Yem oOBsACHSETCS TaCCHBHPOBaHKE MeTaIoB? Kakie MeTayutsl HacCHBUPYIOTCS KOHIIGHTPHPOBAHHBIMHU PacTBOPAMH CEPHOH U
A30THOH KHCIOTBHI?

19. Kakue MeTasuibl B3aMMOAEHCTBYIOT C KUCIOTaMU U Lieaoyamu?

20. Kaxuie MpoayKTHI MTOTy4aroTcs TP B3aMMOISHCTBHH aKTHBHBIX MeTaintoB (Li — Al) ¢ KOHIIEHTPHPOBAaHHO CEPHOM KUCIOTOI?
IIpuBenure npuMepsl U HAIMINUTE YPAaBHEHUS PEAKIIMMI.

21. Kakue BemiecTBa moJyiy4alorcsi Ipy B3aUMOAEHCTBUM MaJIOAaKTUBHBIX MeTauioB (Cu — Au) ¢ KOHIIEHTPUPOBAaHHON a30THOM
kuciotoi? [IpuBeaure npuMepsl ¥ HAMUIIUTE YPABHEHUSI PEaKLIUIL.

22. B pacTBOp XOpOBOJOPOAHON KHCIOTHI OITYCTHIIH ITMHK KOJIH4ecTBoM BemiecTBa 0,2 Mok, Kakoit 00beM ra3za MoKeT
BBLIEUTHCSA (H.Y.)?

23. Jlnst nosy4eHus BoJopoia o0paboTaid cMech CTPYXKEK MeTallla U MeIH Maccoil 1 T pacTBOpoM pa30aBICHHOH CepHOM
KUCTIOTEL. OOBEM BBIISTUBIIETOCS BOJOPO/IA OKa3aJICs paBHBIM 1,12 11 (H.y.). BEIYHCINTE cOCTaB CMeCH B POIIEHTAX.

24. TIpu pacTBOpeHUN 00paslia CMECH OTMIIOK MEIH, KeJle3a U 30J10Ta B KOHIICHTPUPOBAHHOH a30THOW KUCIIOTE 00pa3oBasiock 6,72
nrasza u 8,55 r HepacTBOpUMOTO ocTaTka. [Ipu pacTBOpeHHH Takoil e HaBeCKU B XJIOPOBOJOPOJHON KUCIOTE BBIACIUIOCH 3,36 11
raza. OnpenenuTh NPOLEHTHBIH COCTaB UCXOIHONH CMECH.

25. Kakoit U3 METaJIOB HE BBITECHSIET BOJIOPOT M3 pa30aBICHHBIX PACTBOPOB KHCIOTHI:

a) Marsuii, 6) xpom, B) HATPHH, T) pTyTh
26. Kakue 13 nepeurcieHHbIX METAJUIOB CIOCOOHBI BBITECHUTH BOJAOPO.I U3 BOJBI?
a) XKeIneso, 0) HaTpwii,  B) cepebdpo, T) JTUTHI

27. XKenesnas niuacTuHkKa Maccoi 6 I OTpyXKeHa B pacTBOP MeIHOro Kynopoca. IlnacTunky BeIHYIM, BeICymuiu. Ee macca
okaszanack paBHoi 10,13 r. 28. Beruncnute Maccy Mein, OCeBLIEH Ha MIaCTHHKE.

28. Jlutuit maccori 0,7 T ommyctuim B 100 mut Bosl. Onipenenute 00beM BBIZCIUBIIETOCS ra3a i MacCOBYIO JIOJII0 00pa30BaBIIETOCS
BEII[ECTBA B PACTBOPE.

Bompoce! 1 3amaun k 1abopatopHoii padoTe «HackleHHbIE YrieBo10POaBDY

L. IIpoBeprB pacTBOPHMOCTH B CEPHOI KHCIIOTE W IIETOYH, C/IENIaiiTe BEIBOA O KHCIOTHO-OCHOBHBIX CBOWCTBaX
Ba3EJIMHOBOTO Macia.

2. CpaBHHTE paCTBOPUMOCTh Ba3eJIMHOBOTO Macja B KaXKJOW M3 Tpex Ipymnn pacTBopureneil. B kakoil rpymme
pacTBoOpseTCs Ba3eNMHOBOE Macio?

3. Ha ocHOBaHMH ITONydEHHBIX PE3yNBTATOB NPEICKAXUTE, B KAKOM M3 pacTBopuTeneil — quatmioBoM >dupe ([1=1,15D, [
=4,34), muokcane ([1=0, [1=2,21) win numerundopmamuae ([1=3,86D, [1=36,7) — Ba3eIMHOBOE MACIIO PACTBOPATHLCS HE OYIeT.
4. ITpoucxoauT M1 U3MEHEHUE OKPAcKH MepMaHraHaTa Kajuus B Mpooupke?

5. CpaBHUTE JIeiiCTBUE OKUCIUTENEH — NIepMaHraHata Kajusi B HEHTpalbHOU, KUCIIOHN U IENOYHON cpenax — Ipu
KOMHATHOM TeMIIepaType U PH HarpeBaHUH.

6. Ha ocHOBaHMU IIPOBEEHHOTO JKCIIEPHUMEHTA ClelaiTe BBIBOJA 00 OTHOIIEHWHU alKaHOB K OKHCIICHHUIO.

7. ITo xakOMy MEXaHH3MYy NPOTEKAET PeaKiys OPOMUPOBAHUS MPEACIbHBIX YIIIEBOJOPOIOB?

8. [Touemy mist IpoBeNeHHST peakuu OPOMHUPOBAHUS ATKAaHOB HEOOX0oauMo obmydenne Y@ ceeTom?

9. OOBsicHHUTE, TOYEMY B 3aKPHITOH YEpHBIM KOJIAYKOM KIOBETE PEaKIMOHHAs CMeCh HE 00ECIIBEYMBACTCSL.

10. HammmmTe craauu peakuyn OpOMHPOBaHUS rekcaHa (B 'eKCaHe HECKOJbKO BTOPUYHBIX aTOMOB YIVIEpOJa H,

CIIEZIOBATEIBHO, BO3MOXKHO 00pa30BaHUe CMECH MPOJYKTOB MOHOOpOMHpOBaHHs1). Hazo0BUTE MPOIYKTHI peakiuy.

Bormpocs! 1 3a1aun k 1abopatopHoii paborte «HeHachIeHHbIE yriIeBOIOPOIbI. AJIKEHBI, AJIKMHBI, aJIKaJUEHbD)

1. HamnmmTe peakunio OpOMHPOBaHHS OJIEMHOBOH KHCIOTHL. OOBSICHUTE IPOCTPAHCTBEHHOE HAIIPABICHUE PEAKIIMU.
2. Kaxkast kauecTBeHHas! peaKIis UCIIONIB3YeTCs JUIS JTOKAa3aTeNhCTBA HEHACHIIEHHOCTH MCHBITYEMOTO COCIMHEHHUS?
3. CpaBHHUTE PEaKIHOHHYIO CIIOCOOHOCTH OJIEHHOBOM U (hyMapoBOH KHUCIOT B PEaKIUSAX IEKTPO(PUILHOTO

HpHCOeIMHEHUs. BpoMupoBaHue 0JIEMHOBOM KHCIOTHI TPOUCXOANT IIPH KOMHATHOH TeMuepatype. [IpeackaxuTre, notpedyercs Jiu
HarpeBaHUe PN OPOMHUPOBAHIH (HyMapOBOIl KHCIIOTHI.

4. HammmmTe cxeMsl peakiuii NoxydeHus, OpOMHPOBAHUSA U MATKOTO OKHCJICHHS (TMAPOKCHIMPOBAHMSA) ITHICHA.

5. O ueM cBUETENBCTBYET HaOIIOaeMOe B OIBbITE 0OeclBeYMBaHUE OPOMHOI BOJBI M PacTBOpa NepMaHranara?




HanunmuTe cxeMbl peakiuy NOITydeHHs alleTHUICHA W KaUeCTBEHHBIX PEaKIHi, BBITOTHEHHBIX B 3TOM OIIBITE.
OOBsICHUTE NIPUYMHY HAIUYMS B IIEPBOM MPOOMpPKE LICIOYHON Cpebl, OOHApYKMBAEMOIl ¢ MOMOIIBIO (eHonpTaNIeHHA.
O yeM CBUZICTENBCTBYET B HAOIIOZAEMOM ONBITE 0OECIBEUYMBAHHE OPOMHOM BOJIBI M pacTBOpa MEepMaHTaHATa Kayus?
Kaxkoe 3aximodeHre 0 CTPOGHHH MPOAYKTA PEAKIH MOXKHO CAETaTh Ha OCHOBAHUH NPOOBI C OpOMHOI BOJOM?

0. Hanumire cxemy peakiuyu OpoMHUPOBaHHS METUIMETaKpUIIaTa.

SO XS

Bormpocs! u 3a1aun k 1abopaTopHOH paboTe « APOMaTHIECKHE YTIIEBOIOPOIBD)

1. Hanmummute cxeMy OkucieHus 1-MeTun-2-3Tuia0eH3omna.

2. B pesynbraTe okucieHus roMonora OeH30i1a MojydeHa TepedraneBas kuciaoTa (6ensoi-1,4-1ukapOoHOBast KUCIOTA).
Kaxwe yrieBomopoasl MOTIH OBITH TOABEPTrHYTHI okucienuro? [Ipusemure 1-2 mpumepa.

3. Hammmmte cxemy peakuuu cynb(pupoBaHus HadTalMHA, yIUTHIBAs, YTO B YCIOBUSX OIBITA CYIb(GHPOBAHUE MPOUCXOIHUT

npu Temnepatype 140-190 °C.

Bompocs! u 3amaun k 1abopatopHOi pabote «MoHO(YHKIIMOHAIBHBIE IPOU3BOAHBIE YITIEBOAOPOIOB. | aJOreHONPON3BOAHEIE,
THAPOKCHIICOAEPKAIUe IPOU3BOIHEIE (CIUPTHI, (PEHOBI)»

L. HanumuTte cxeMy peakuuy NOTydeHHs XJIOP3TaHA.

2. Ilo xakoMy MeXaHHU3My NPOTEKAET 3Ta peaxuus?

3. Kakyro poss B TaHHOM peakiuu Urpaer cepHas kuciora? bymer ym mpoucxoauts, 00pa3oBaHUE STHIXIOPUAA B
OTCYTCTBUE CEPHOW KUCIOTHI?

4. Hammmmure peakunto ruzponnsa GEH3MIXJIOPHAA.

5. ITo xakoMy MexXaHH3My HMPOUCXOIHUT PEaKIHs THApoIn3a OeH3mmxIopuaa?

6. IMouemy OeH3WIXJIOPH] JETKO BCTyNaeT B peakmuio ruaponusa? Kaxas mpomexxyrouHas gacTuiia oOpasyeTcst B X0ofe
peakuu?

7. YeMm 00BsICHACTCS YCTOWYNBOCTD XJIOPOEH301a K THApoin3y? ONHIINTE pacrpeneieHne 3JIeKTPOHHON IIIOTHOCTH B
MoJIeKyIe XJI0pOeH30a.

8. HanumuTte cxeMy peakuuy JerHApaTalvy 3THIOBOTO cnupTa. 1o kakoMy MexaHH3My IPOTEKaeT dTa peakuus?

9. Kakoii npomykr obOpa3syercsi B pe3yiabTaTe PeaklHy JErHApaTaliy STHIOBOTO crupra?

10. HammmmTe cxeMy peaknmy KaXkIOTO W3 CIIUPTOB ¢ peakTHBOM JIykaca M yKakuTe MEXaHU3M peakiuu. OOBsICHUTE pOib
XJIOpHJa IIMHKA KaK KUCTIOTHI JIbromca.

1. Ha ocHOBaHMHU SKCTIEpUMEHTANBHBIX JAHHBIX CETaliTe BBIBOJ O PEAKIMOHHON CIIOCOOHOCTH UCCIENYEMBIX CIHPTOB.
12. Hanmmure peakiuio B3auMoaeicTBUs (eHosa ¢ xmopuaom sxenesa (111).

13. ITouemy peaxmust OPOMUPOBAHUS CIYXKHUT Ka4eCTBEHHOH AJIs1 0OHApyxeHHs (peHOIoB?

14. OOBbscHHUTE JIETKOCTh OpoMHpOBaHUs (eHona.

Bompocs! u 3agaun k madopatopHoit padote «KapOoHMWIBHBIE COSMHEHMS. AJIBICTHIIBI M KETOHBDY

1. Hanmmmre peaknuio aucrnponopiuoHupoBanus Gopmanpaeruna. Hamuure, kKakoro coennHeHus: 00yCcIOBIMBAET,
KUCITYIO PEAKLUIO Cpeibl?

2. ITo kakoMy MEXaHHW3My OCYHICCTBIIICTCS PEaKIUs TUCIPOIIOPIIUOHUPOBAHMS (opMaibaeruaa’?

3. UTo mpou3oaeT ¢ MPOAYKTaMHU PEaKIUH MPH JajJbHEHIIEM UX OKUCICHUH, T. €. IPU U30BITKe okuciuTens? Hamummure

YpaBHEHHUE PEAKIIMH.

4. Hammmmre peakunto oxucneHus Gpopmanpaeruga rugpoxcunaom meau(Il).

5. CpaBHHUTE CIIOCOOHOCTH K OKHCIICHUIO (popMasbieria U areToOHa Ha OCHOBAaHHH SKCIICPHMEHTAIBHBIX HaONIONeHNUI.
6. Hammmute cxemy peakuuu B3aumopeiicTBusa ¢opMmanbieruaa ¢ 2,4-IMHATPO(YEHUITHPAZHHOM.

7. ITo xakoMy MeXaHHM3My OCYLIECTBISETCA peakius?

8. HammmmmTe cxeMy peaknnyl MOJMydeHHsT OKCHMa alleTOHA W OIHIINTE MEXaHU3M.

9. Hammmmre peakiro obpazoBanus ifogodopma.

10. CrniocoOeH Ju STHIIOBBII cupT 0O6pa3oBbIBaTh Hogodopm?

1. Kakne coenriHeHUsI MOXXHO OOHAPYXHTh C TIOMOIIBI0 HomodopmHOI TpoOsl? Kakne cTpykTypHbIE ()parMEeHTHl OHH
JIOJKHBI COJIepKaTh?

12. HamumuTe cxeMy peaknuy aneToHa ¢ THAPOCYIb(GUTOM HATpHs M OOBACHUTE, IO KAKOMY MEXaHH3MYy OHA IPOTEKaeT.
13. Kaxkue oGpa3syrorcs BellecTBa, €CIIM Ha MOMY4EHHOE MPOU3BOJHOE MOIEHCTBOBATh Pa30aBIEHHBIM PACTBOPOM KHCIOTHI?

Bomnpocs! u 3amaun x 1abopatopHoi pabote «KapOOHOBEIE KUCIOTH M UX (PYHKIIMOHANBHBIC IPOU3BOIHBICY

1. Hanumure cxemy peakiuu OKHCIEHHs OeH3a/IbIeruaa KHCJIOPOJIOM BO311yXa.

2. ITouemy npoucxoqut oOecIBEUMBAaHNE PACTBOPA IIEPMaHraHaTa KaJus IpH J100aBICHUH 3TaHoIa?

3. Hanumure cxeMy nucconyanuy yKCycHOM KucioTel. Kak moarsepinaercs 3TOT MPOLECC 3KCIEPUMEHTAIBHO?

4. Hanumure cxeMy peaklMy YKCYCHOM KHCIOTBI C THAPOKCHAOM HaTpus. Kak MOXHO OIpenenuTh dKCIEPUMEHTAIBHO

HEUTpaTU3aIUI0 YKCYCHOU KUCIOTHI?

5. Hanmmure cxemy peaxiuu obpasoBanust arerata xenesa(lll).

6. Hammmmte cTpykTypHy0 (popMyly THAPOKCHIA AHMAIleTaTa JKelesa.

7. Hanumure cxemy peakiuu oOpa3oBaHUs KaIbLUEBON COJIM CTEAPUHOBOM KHCIIOTHI.

8. Kakue coenuHeHHs Ha3bIBalOTCSA MbUIAMH?

9. HarmmmmmTe cxemy peakuny oOpa3oBaHHS OKcaslaTa KaJbIHUS.

10. Hammmute cxeMy peakuuu oOpa3oBaHUS 3THIAIETATa.

11. [To kakoMy MeXaHHW3My OHa OCYIIECTBIsAETCS?

12. KakoBa poib KOHIICHTPHPOBAHHOM CEPHON KHCIOTHI B PEAKIUH dTEPUPHKAIIN?

13. Hanummure cxeMy peakiuy IIENIOYHOIO ruapoiusa Ha npumepe 2-O-oneoumi-1-O-nansMutonn-3-O-cTepOUIIINIUHA.

14. Ha yem ocHoBana npo0a, ¢ MOMOLIbIO KOTOPOIl yCTaHABIMBAETCS MOJHOTA OMBIICHUS?




15. C Kaxoll LenbI0 K PEeaKIMOHHON cMecH J00aBiseTcs HACHILCHHBIN PacTBOP XJIOpUAA HATPHA?

16. Hanumure CXEMY pC€aKIWu rupoJni3a Mblla Ha IMIPUMEPE MaJlbMUTATa HATpHs.
17. C xakoi ILeNTbI0 OPOBOAUTCA MPECABAPUTCIIBHOC PACTBOPCHUEC U MOCICAYIONICC BbICAJIMBAHUC MbLTa?
18. O uem CBUACTCIILCTBYET IMEPBOHAYAJIBHOC OTCYTCTBUEC OKpAIlIMBAHUS WHAUKATOPA U MOABJICHUC OKpAIIWUBAHUA MOCIC

no00aBieHUs BOIBI?

Bompocs! u 3agaun k nadopatopHoit padote «I eTepoyHKIMOHATBHBIE COSANHEHUS. [ HIPOKCH- 1 OKCOKHCIIOTED)

L. HamummuTe cxemsl 00pa3oBaHus THAPOTapTpaTa U TapTpaTa Kaius.

2. O 4eM CBUETENBCTBYET 00pa30BaHUE JIBYX COJICH BUHHOW KHCIIOTHI?

3. Hammmmmre cxemy B3ammoneiictus rugpokcuna men (I1) ¢ taptpatom xamumst. Hanmamem, Kakoro CTpyKTYpHOTO
(parmenTa 00ycIOBIIEHA PeaKus?

4. OO0bscHHTE, TIOYEeMY HE U3MEHSAETCS LBET pacTBopa B 1-i M n3MeHsieTcsl BO 2-i mpoOupKe.

5. Kakoi pomyKT pasioskeHHs JIMMOHHOM KHUCIOTHI OOHapyxuBaercsi B 1-if mpobupke? Hanmmmre cxemy peaknuu.

6. Kakoit mpoaykr paznoxkeHUs oOHapyxuBaeTcs Bo 2-if nmpoOupke? Hamumure cxemy peakiid.

7. Hamumute cxeMy TayTOMEpHBIX NPEBPAIIEHUH alleTOYKCYCHOTO 3(Hpa, MPOHCXOAAINX NIPU KOMHATHOH TeMIeparype.
8. Kakoii cTpyKTypHBIH (parMeHT MOJIEKYJbl alleTOyKCyCHOro 3¢upa oOyciaBinBaeT (hHOJICTOBO-KPACHOE OKPAIIUBAHHE C
xyopuaom xenesa (111)?

9. Kakue ¢axTopbl cnocoOCTBYIOT CTaOMJIM3alUU €HOJIBHON (OPMBI alleTOYKCYCHOTO ddupa?

10. [Touemy (QuoNETOBO-KpAaCHOE OKpAIIMBAHUE MCUE3AET KXl pa3 mpu a00aBiIeHnu pactBopa Opoma? Hamummre cxemy
peaKuuy, MPUBOASIIECH K 00eCIBEUMBAHUIO PACTBOPA.

11. Hanmmure cxemy B3aUMOICHCTBHS alleTOYKCYCHOTO 3(Hpa ¢ pa30aBIeHHON CEpHOW KUCIOTOM.

12. Kakue mpoayKTsl pacIierieHus aleToykcycHoro 3¢upa obHapyxkuBatorcs B 1-if u 2-it mpoOupkax? Hanummute cxemsl
COOTBETCTBYIOLIUX PeaKIUil 0OHAPYKEHUS TPOJYKTOB PACIICTIIEHUS].

13. Kaxkoe mpeBpareHne nperepreBaeT CaJWIHIOBas KHCIOTa NPX HarpeBaHWU? HammmmTe cxeMy peakumni.

14. B gem cocrout npudMHa MOMYTHEHHSI pacTBOpa BO BTOpoi mpobupke? HamummTe cxemy peaxkmuu.

Bompocs! u 3aaun k tabopaTopHoii padote «IeTepoyHKINOHAIBHEIC COSTMHCHNS. AMHHOKHCIIOTHI, ITETITHIBD)

1. Hanumire ypaBHEHUE peaklud B3aMMOJAEHCTBUS INMLUHA ¢ HUHTUIPUHOM.

2. KakpMu BHEIIHMMH NpHU3HAKaMU XapaKTEepU3yeTcs peakuus [|-aMHHOKHCIOT ¢ HUHTHIPUHOM?

3. Kakoe npaxktuueckoe MPpUMEHEHHE UMEET peakius [|-aMUHOKHCIOT C HUHTUAPHHOM?

4. HammmmTe ypaBHeHHE peaknny B3aUMOJACHCTBHS DIHIMHA C (POPMAITBICTHIOM.

5. KakoBb! IpU4KHBI U3MEHEHUSI OKPACKU UHIUKATOpa?

6. Kakoe mpakTtudeckoe MpUMEHEHHE UMEET PeakUus [|-aMMHOKHUCIOT ¢ (popMalbaeruioM?

7. Hanunmute cxeMy B3aMMOJEHCTBUS MIUIKMHA € a30TUCTOH KHcnoToil. HazoBure oOpazoBaBInecs COEIUHEHUS.
8. Kakoe nmpaxkrudeckoe NpUMEHEHUE MMEET PEaKLUs aMUHOKHUCIOT C a30TUCTOM KHUCIOTON?

9. Hanumure cxemy B3aumozaencTBus raunuHa ¢ kapbonartom menu(Il).

10. Kakoli 1iBeT xapakrepeH aJisi pacTBOPOB KOMILUIEKCHBIX COJIeH menu?

11. HammmmmTe ypaBHeHHE peaknny B3auMOACHCTBHN [-aJlaHWHA ¢ THIPOKCHAOM Hatpws. [loueMy m3MeHseTcs okpacka
HMHIMKATOpa B X0/1€ peakuuu?

12. Hanumure ypaBHeHue peakuuu B3auMOAEWUCTBUSA []-ajJaHMHA C XJIOPOBOJOPOAHON KucioToi. [loueMy usmensercs
OKpacKa MHAMKATOpa B XOJe peakuuu?

13. ITouemy [|-aMHHOKHCIOTEI CTOCOOHBI B3aMMOACHCTBOBATh C KUCIOTAMHU M IIEI0YaMHU?

14. Hanumure ypaBHeHUE peakuuu B3aMMOJAEHCTBUS THPO3HHA C KOHLIEHTPUPOBAHHOM a30THOI KUCIOTOM.

15. Kakwue [1-aMHHOKHCIOTHI OyayT JaBaTh MOJOOHYIO pEakiuio?

16. INouemy npu moOaBIICHHH aMMHaKa OKpacka ITOJIydeHHOTO PacTBOpa M3MEHSETCS OT JKENTOH B OpaHKEBYIO?
17. Hammmmte cxeMy B3amMoIeHCTBHS nucTenHa ¢ aneratoM cBuHIA(IL).

18. Kakoe mpaxTtudeckoe nmpuMeHEHHE UMEET peakuus IucrenHa ¢ coismu csunua (1)?

19. HammmmTe cxemy oOpa3oBanus Ouypera.

20. KakoBBI BHEIIHHE MPU3HAKA TIOJOKUTEIBFHON OMypeToBOi peakumm?

21. Bce nu Genku garoT OMypeTOBYIO peakKIuio?

22. Kakue []-aMHHOKUCIOTHI B cOCTaBe O€lKa MOXKHO OTKPBITh C MMOMOIIbIO KCAHTOIPOTEMHOBOH peakuuu?

23. Hammmmmte B 00mem Buze cxeMmy peakiuu Oenka ¢ ameratoM cBuana(ll).

24. Kaxkwe [1-aMHHOKHCIIOTHI B COCTaBe OenKa MOXKHO OTKPBITh JAHHOH Ka4eCTBEHHON peaxmuen?

Bompocs! 1 3a1a4m K 1ab0paTopHOi padoTe «YTiIeBoabl. MOHO- M OJIHACaXapHIIbh)

1. Kakue cTpykTypHBIE (PparMeHTHI, COACpIKAIIEcS B MOJIEKYJE TIIFOKO3bI, OOHAPYKUBAIOTCS PEAKIHEH ¢ THAPOKCHIOM
menu(Il)?

2. Yem o0bsicHsIeMCs OOIIHOCTD peakuun ruapokcuaa Memu (1) amst STUIIeHITIMKOIIA, BUHHON KUCIOTH M D-TITFOK036I?
3. Hanwmure peakiuio o0pa3oBaHusi KOMIUIEKCHOUM coyn noHa Menu (I1) ¢ AHOBbHBIM parMeHTOM Ha MpUMEPe
STUIJICHTITUKOJIA.

4. Hanummre cxeMmy peakiuy OKHCIEHUH TIIIOKO3bI ruapokcugoM menu (I1).

5. Yem 0OBSCHICTCS HAJTHYHE BOCCTAHABIUBAIOIIUX CBOMCTB Y TIIFOKO3BI?

6. OOBsICHATE TIPUYMHY U3MEHEHHS OKPAaCKU BEPXHETO CJIOsl B MPOOHpPKE.

7. Hanmmmre cxeMmy peaknuy B3auMOJEHCTBHSI TIIIOKO3bI ¢ aMMHAYHBIM PacTBOPOM THIpPOKCHIA cepedpa.

8. Kakast ¢pyHKuMOHaNbHAS TPYyNIa IVIIOKO3bl MPOSIBISET BOCCTAHABIMBAIOIINE CBOMCTBA?

9. OO0OBsicHATE OOJIBIIYIO XpOMATOTPA(QUIECKYIO IMTOJBUKHOCTH PaMHO3BI IO CPABHEHUIO C TITFOKO30H.

10. Mo:kHO JIH, pacroyiarasi BeIECTBAMHI — CBUJICTEIISIMH, TOJNBKO MO BennunHe Rf mueHTH(HIIPOBaTH HEU3BECTHOE
BEIECTBO?




1.

12.
13.
14.
15.

16.

17.
18.
19.

20.
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1.

22.

23.

24.

HanummuTte ctpoeHune caxapo3sl (¢ moMomnisio ¢popmyn Xeyopca). Kakyro koH(pHUTypanuio MMEOT aHOMEPHbBIE aTOMBI
yriepoza B ocTaTkax D-¢pykTo3sl 1 D-TIItOK03bI, BXOASIIUX B COCTAB MOJIEKYIIbI Caxapo3bl?
ITouemy caxapo3a He CIIOCOOHA K IUKIO-OKCO-TAyTOMEpPHHN?

OOBsICHITE IPUYHMHY OTCYTCTBHS BOCCTAHABIMBAIOIINX CBONCTB Y CaXxapo3bl.

Byner nu MyTapoTHpOBaTh CBEKENPUTOTOBIEHHBIH BOAHBIM PAacTBOP caxaposbl?

ITouemy cBoGonHast D-rimtoko3a naer mosoxurenbHyro mpo0y Tpommepa, a []-IUTIOKO3HBIH OCTAaTOK B caxapo3e 3TOH
npoOsI He 1aet?
Hanumute ctpoeHue 1akTo3b! (¢ moMomsio popMynn Xeyopca). Kakyro koH(pUTypanuio nuMeeT aHOMEPHBIH aToM
yriepoja B octatke D-ramakronupaHossl?
Kaxoit 13 MOHOCaxapHIHBIX OCTaTKOB B MOJIEKYJIE JIAKTO3BI CITIOCOOCH K IUKIIO-OKCO-TayTOMEPHH?
OOBsICHUTE MPUYIHMHY HAJTWYIHS BOCCTAHABIUBAIOMNX CBOMCTB Y JIAKTO3BI?
Kakoil nucaxapun siBiseTcs CTPYKTYpHOH eaumHHIeH amuiio3bl? Kakoi THI TTTMKO3UIHOMN CBA3M OCYIIECTBISETCS B 3TOM
Jucaxapuzie MeXay ocTaTKaMu D-Titoko3s1?

Kakyro xoH(pOpMAIHIO HMEeT IoJIHcaXapuaHas [erb aMHIIO3bI?
UeMm oObsicHsIeTCS 00pa30BaHUE OKPAILICHHOTO KOMILIEKCa aMUIIO3bl C HOJIOM (COeTUHEHUE BKITIOUSHMS)?
Hanummre peakunio reaposiv3a MaiabTO3bl, SBISIOLIEHCS CTPYKTYpHOM eIWHHULIEH KpaxMmana. B kakoil cpene
MPOUCXOJINT 3Ta peakiist? Kakoi MOHOCaxapua IOTydaeTcs B pe3yabTaTe IOJHOTO THAPOIN3a KpaxMaa?

O KaknX M3MEHEHHUSX BO BTOPHYHOM CTPYKType IMOJHCaXapUAHBIX IeNel Kpaxmala CBHICTEIbCTBYET OTCYICTBHE
CHHETO OKpaIlUBaHUs ¢ HOIOM?
OObscHUTE, TIOUEMY TI0JIOXKUTENbHAS IpoOa TpoMMepa CBUIETENBCTBYET O MOJTHOM THIPOJIM3E Kpaxmaa.

Bomnpocs! u 3anaun k 1abopatopHoil pabote «I'eTeponnKIndecKue COSANHEHMS»

L.
2.

3.

HanummuTte cxeMy peakuuy MDUPHIMHA C BOAOIL.
ITouemy BOOHBIN pacTBOp MUPHIAMHA W3MEHSIET OKPAacKy KpacHOTo JiakMmyca? Kakoil cTpykTypHBIH (parmeHT
00ycraBIrBaeT OCHOBHBIE CBOMCTBA MUPUIIHA?
Kakue cBoiicTBa mupuarHA MPOSBISIIOTCS B PEAKUMU C MUKPUHOBOM KucnoTONH? HamumuTe cxemy peakuuu oOpa3oBaHuUs
NHUKpaTa MUPUANHA.

4. OOBsICHUTE YCTOHYMBOCTH MHUPHIMHA K OKHCICHHUIO.
5. Kakum xputepueM apoMaTHYHOCTH YIOBIETBOPSET MOJIEKYJa MUPUINHA?
6. [Touemy nupuIUH NPOSBISET OCHOBHBIN Xapakrep?
7. Harnumure cxemy B3auMoAeHCTBUS MHUPUIAMHA C BOJIOH.
8. Hammmmmte TayromepHsle ()OPMBI MOYEBOH KHCIIOTHI.
9. Hanumure cxemy B3auMOJEHCTBUS MOUYEBOM KHUCIOTHI C THAPOKCUIOM HATPHM.
10. OOBsICHUTE IPUYMHBI BOSHUKHOBEHHSI OKPALIMBAHHUS B MYPEKCHIHON mpole
6. YA EBHO-METOJANYECKOE 1 TH®OPMAIIMOHHOE OBECIHHEYEHUE JUCIUIIJIMHBI (MOIYJIS)
6.1. Pexomenayemas Jqureparypa
6.1.1. OcHoBHas JIUTEPATYypa
ABTOpBI, COCTaBUTENHN 3arnaBue WznarensctBo, ron | Komuu-Bo
JI1.1 | I'pannoepr U. W. OpraHnyeckasi XUMHsL: y4eOHUK M.: Ipoda, 2002 72
JI1.2 | Lurosuu U. K. Kypc ananutnieckoi XuMum: y4eOHUK CII6.: Jlanb, 2004 94
JI1.3 |Kumsses . A., Heoprannueckas xuMusi: yaeOHHK M.: [Ipoda, 2004 94
Cwmapsirus C. H.
JI1.4 | Xomuenko I'. I1., Heopranudeckas Xumust: y4eOHHK CIlo.: UTK 50
Hurosuu U. K. I'panut, 2009
6.1.2. lonoHUTE/ILHAS JINTEPATYpPa
ABTOpBIL, COCTaBUTENIN 3arnaBue W3natenscrBo, rox | Komuu-Bo
JI2.1 |Kopenman 4. 1., 3aJayHMK 110 aHATUTUYECKON XUMUU: THTPUMETPUIECKHE Boponex: BI'TA, 7
Cyxanos II. T., METOJBI aHaIH3a : yueObHoe mocobue 2001
Kanunkuna C. I1.
JI2.2 | Hurmatymnun H. T dusnyeckas U KOJUTOMIHAS XUMHUS: yaeOHOe ocooure Cankr-IlerepOypr: | OnekTpoH
Jlann, 2022 HBIHA
pecype
JI2.3 | Wmenxo A. B., AHanutuyueckast XuMus 1 QU3NKO-XUMHYECKHAE METOIbI , 2023 DNeKTpoH
Cubupuesa U. A. HCCIEeIOBaHNUs: yueOHOE TTOco0He HBIH
pecype
JI12.4 |Heuaes A. I, Opranuyeckasi XUMHs Cankr-IlerepOypr: | OnekTpoH
bomoros B. M., Jlans, 2024 HBII
Komaposa E. B. II. H., pecypc
CaBBuH
J12.5 [Tensdpman M. U., Xumust: yaeOHHUK Cankr-IlerepOypr: | OnekTpoH
IOcrparos B. I1. Jlans, 2025 HBIN
pecypce

6.3.1 IlepevyeHnb MPOrpaMMHOro odecrevdeHust




6.3.1.1 | OC Windows XP

6.3.1.2 | MozillaFirefox

6.3.1.3 [ MozillaThinderbird

6.3.1.4|7-Zip

6.3.1.5 | SuperNovaReaderMagnifier

6.3.2 IlepevyeHb MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1 | OmexTpoHHas OMOIMOTEYHAs CHCTeMa n3aTenbeTBa «Jlanpy. [TomHOTEKCTOBAS HIIEKTpOHHAs OHOIMOTEeKA.
WnavBuayaapHBIN HEOTPAaHUYESHHBIN JOCTYN Yepe3 PUKCHpOoBaHHbIN BHemHui [P anpec akanemun HeOrpaHUIeHHOMY
KOJIMYECTBY MOJIb30BATENEH U3 TI000H TOYKH, B KOTOPOH UMeeTcs A0CTyM K ceTr MuTepHeT.http://e.lanbook.com

7. MATEPUAJIBHO-TEXHMYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

Aynuropust Bun pabot Hasunauenne OcCHAaIEHHOCTD

Cronpl, CTynbs YyJYEHUYECKHE, OEMOHCTPALIMOHHOE 00O0pyIOBaHUE
(mpoextop ACER (1 mr.), nudpoBas uHTepakTuBHas jgocka (1 1mT.),
nepcoHanbHE  kommbiorep ACER (1 mr.) wm y4eOHO-HarmsmHBIC
rocoous

322 Jlex VYdeOHas aymuTOpHs

Ilkadp co cneunanu3upoOBaHHBIM HHBEHTapeM (IIPOOUPKH, KOJIOBI,
IIUIICTKY, LITaTUBBI, MEPHBIC CTAKaHbl, XUMUUCCKHE PEAKTUBBI), HIKA(]
BEITsDKHOH (1 mmT.), Tabmmma  «PacTBOpMMOCTH  KHCIOT W
433 JIa6 VYueOHas ayquTopHs ocHoBaumit» (1  mr.), Tabmuma  «[lepmoanyeckas  cucrema
MengeneeBa" (1 mit.), mocka kimaccHas (1 1IT.), cTOJBI JabOpaTOPHBIE
(6 mr.), Tabyperku (14 mrT.), CTYIBS ydeHWYeckwe (5 IIT.), paKOBHHA
(1 wrt.), cryn /m (1 mir.)

KommbloTrepHass TeXHHKAa € BO3MOXKHOCTHIO MOJKITIOUEHHUS] K CETH
"UnTepuer” u  olecriedeHHMEM  JOCTylla B DJIEKTPOHHYIO
[Homemenue qst “HPOPMAIIMOHHO-00pa30oBaTeNbHyl0  cpeay opranmsamuu(19 mr.),
CaMOCTOSTEIbHOM paboThl | CTONBI (17 IIT.), KOMIBIOTEPHBIH CTON 6-M MECTHBIH (3 INUT.), CTYIbA
yuenuueckne (34 wT.), cryaps w/m (18 mT.), cremnaxu ¢
maTepartypoii, Buaeoyseinnuutenb Optelec Wide Screen (1 mit.)

123 CP

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

Meronyka n3ydeHus Kypca IpeaycMaTpHUBaeT Hapsly ¢ JEKIHUSMU W Ja0OpaTOPHBIMH 3aHATHSAMM, OpPTaHHM3AIHI0 CAMOCTOSATEIBHOM
paboOTHl CTY/ICHTOB, NPOBEJICHHUE KOHCYIBTALUH, PYKOBOJCTBO AOKJIANAMH CTYACHTOB JUIS BBICTYIUICHHS Ha HAyJIHO-TPAKTHYECKUX
KOH()EpEHIUSIX, OCYIIECTBICHUE TEKYILETO, IPOMEKYTOUHOTO (POpM KOHTPOIISL.

Cucrema 3HaHMH 1O AUCHUILUIMHE «XUMHS» (GopMupyeTcss B XOJE ayIUTOPHBIX M BHEAYAUTOPHBIX (CAaMOCTOSITENBHBIX) 3aHSTHH.
Vcrionp3ys JEeKIIMOHHBINH MaTepuall, yieOHHKH U ydeOHbIe 1MOCcOOHs, NOMOJTHUTENBHYIO JITEPATypy, HPOSBISS TBOPUSCKHH MOIXO,
oOyuaromuiics TOTOBHTCS K JIAOOPAaTOPHBIM 3aHATHAM, pacCMaTpHBas MX KaK IOMOJHEHHE, YITIyOJIeHHe, CHCTEeMaTH3aI[HI0 CBOUX
TEOPETUYECKUX 3HAHUM.

Jnst OCBOCHUS TUCHUIUIMHBI CTYAEHTaMH HE00XO0JUMO:

1. mocemaTh JIEKIIUH, Ha KOTOPHIX B C)KATOM M CHCTEMHOM BHJE M3JIaraloTCsl OCHOBBI IWCIMIUIMHBL: JAIOTCS OMpENSNCHUS OHITHH,
TEpMHHOB, KOTOpBIE IOJDKHBI 3HATh CTyAeHTHL. CTYAeHTy BaXkKHO IOHATh, YTO JIEKIMA €CTh CBOeoOpas3Has TBopueckas (opma
caMocCToATeNnbHOW paboTel. Hano meITaTbes CTaTh aKTUBHBIM COYYACTHHKOM JIEKLUM: AyMaTh, CPaBHHBAaTh H3BECTHOE C BHOBb
MOJTy4aeMBIMHA 3HAaHHWSAMH, BOWHTH B JIOTHKY W3JIOKCHHS MaTepHana JIeKTOpOM, CIIEIUTh 3a XOJOM €ro MBICIeH, 3a €ro
apryMeHTanuel, HaXOOWTh B HEH Kaxymquecs BaM cIa0oCTH. Bo BpeMs neKkium MOXKHO 33a74aTh JIEKTOPY BOIPOC, XKENaTeIbHO B
MHCbMEHHOH (opMe, 4TOOBI HE MeIIaTh U HE HapyHIaTh JIOTUKU MpOBeleHHs Jekiuu. Kakaas nekuus JOJKHA OBITh JIOTHYECKH U
BHYTPCHHE 3aBEpIICHHBIM 3TallOM M3JIOKEHHs Marepuana Kypca. ITopsmok u3iioxeHHsS W 00beM HM31aracMoro Ha KaXKIOH JIEKIUH
Matepuana ompenenserca Pabodeil mporpamMmoil yueOHON IUCIMIUIMHBI W HPETYCMOTPEHHBIM B HEH pacHpenesieHHeM KOJMYecTBa
JacoB Ha KaKaylo TeMy. Kaskmas JIeKmusi CTpOHTCS IO MPUHILUITY TPUAABL OT OOIIEro — K 4acTHOMY, a Ha €€ 3aBepIIAolieM 3Tare
— BO3BpalleHne K oOIeMy Ha YpOBHE BHOBb M3JIOKEHHOTO MaTepuaina. JTo TpeOyeT HOAYMHEHHE €e ONPEIEICHHOMY, CTPOTO
BBIZICP)KMBAEMOMY aJTOpPUTMY Wi IutaHy. OueHp BakHO cOOTHecTH MaTepHai JIEKIMH C TeMOH IPOTpaMMBI M YCTAHOBHTH, KaKHe
€e BOIPOCHl HANIIM OCBEHICHHE B MPOCTYMIAHHOHN nekiuu. Taioke MoJe3HO oOpamarbes M K ydeOHuky. Jlekmusa u yueOHHK He
3aMEHSIOT, a JIOMOIHAIOT APYT ApYyra.

2. mocemars J1a0OpPAaTOPHBIE 3aHATHSA, K KOTOPBIM CIEAyeT TOTOBHTbCS M aKTUBHO Ha HUX paborars. JlaGopaTopHbIC 3aHSTHS
HEOOXOAMMO IIAHMPOBATH TaK, YTOOBI TeMa JIEKIWH TIPEAIIeCTBOBajla JAaHHOM Teme iaboparopHoro 3aHsTHsS. Ha mepBom
1a00paTOPHOM 3aHSATHHM CTYIACHTBHI, KpOME HHCTPYKTaXa IO TEXHHKE O0e30MacHOCTH, NOJDKHBI OBITh MPEAYNpPEXICHBI O pabodyeM
pacnops ke 3aHATHSA, B YACTHOCTH O TOM, YTO UX paboume MecTa AOJKHBI ObITh MOATOTOBIEHHI 10 3BOHKA. JlaGopaTopHOe 3aHATHE
HEoOX0AMMO HAa4YMHATH C OMPOCca, KOTOPBIH UL TPyIIBl B 15 denoBek He HOIDKeH 3aHMMath Oombine 15-20 muH. Bo Bpems ompoca
JOJDKHBI OBITh OIPOIICHBI BCE CTYAEHTHI TPYIIBI, IO3TOMY BOINPOCHI, IMpPEATaraeMble CTYAEHTaM, IOJDKHBI OBITh HACTOJIBKO
KOHKPETHBI, 4YTOOBI TpeOoBall KOPOTKOTO, KOHKPETHOTO OTBETa. 3aTeM IpernojaBaTelb AODKEH O3HAKOMHTh CTYIEHTOB C
COZIEp)KaHUEM 3aHATUS, C KOHKPETHBIMH OOBEKTaMH, KOTOpbIE OHM JOJDKHBI HM3y4uTb. Ha KakIOM 3aHSATHH, NapajulellbHO C
nabopaTopHOH PabOTOM, PEKOMEHIyeTCsl BBIACTATH JUIsi CTYACHTOB BpeMs (BO BTOPOW TIOJOBWHE 3aHATHs) HAa TpEAbSBICHHE Ha
IOpOBEpPKYy pPaboT, Ha MPOXOXKICHHE TEKYIIEro TECTUPOBaHUS (NHMCBMEHHOTO OTBETa Ha YK€ INPOpabOTaHHBIC paHEE TEMBI
71a00opaTOpHBIX 3aHATHI). CTYOEHTH, NpONYCTUBIIME 3aHATHE, WIM HE IOJATOTOBMBINMECS K HEMy, NpHUIVANIAloTCi Ha
KOHCYJIBTAIIMIO K IpenomaBaTenio. JlabopaTopHOe 3aHATHE 3aKaHUYMBACTCS IIOABEICHWEM WTOTOB: BBIBOJAMH II0 TeMe U




BBICTaBJICHHEM OLIEHOK.
3. cUCTEeMaTHYECKH 3aHUMAThCS CaMOCTOSATEIBHON paboTol, KOTOpas BKIIOYaeT B ceOsi M3ydEHHE MONOJHUTEIBHOW MH(OpMAIHH,
MaTepuaioB Y4eOHWKOB M CTaTed W3 IEpHOAWYECKON JHTepaTyphbl, pemieHHe 3ajad, HalCcaHWe [OKIanoB, pedepaTtoB Uit
HOJy9IEHHS TITyOOKHX JOMOTHUTENbHBIX 3HAHMH. 3a/laHus JUII CAMOCTOSTENBHON pabOThI BBIAAIOTCS MIPEOAaBaTENEM.

4. mox pyYKOBOJCTBOM IIpeHojAaBaTeNs 3aHMMATbCSl HAydHO-UCCIENOBATENbCKOM paboToll, 4TO mpexamonaraeT BBICTYIUICHUS C
JIOKJIaJlaM{ Ha HAyYHO-TIPAaKTHYECKIX KOH(PEPEHIUX U MyOIUKALNIO TE3HCOB U CTaTe! 110 X PE3yIbTaTaM.

5. IpU BO3HUKAIOUIUX 3aTPYIHEHUAX IPU OCBOCHUM AUCLUIUIMHBI «XUMUS», A HEYCIEBAIOIUX CTYIEHTOB M CTYIEHTOB, HE
HOCEILAKOIUX 3aHATHUSA, IPOBOIATCA €XKCHEIECIbHbIE KOHCYIbTAllMM, HAa KOTOpbIE IPUIVIALIAIOTCS HEYCIEBAIOWIME CTYHCHTHI, a
TaKKe CTYHAEHTHI, HCIBITHIBAIONIE TOTPEOHOCTh B TOMOIIY MPENOJaBaTeNs MPU U3y4€HUN TUCHUIIIHHBL.

ITpu n3ydyeHuy AUCHMITIMHB] «XUMUA» CIEAYET YCBOUTH!

- OO01Iyr0 XUMHUIO

- Heoprannueckyro Xxumuto

- AHaNUTHYECKYIO XHMHUIO

- OpraHu4eckyr0 XUMHIO

IIPUJIOXEHNA




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



