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1. HEJIX OCBOEHUSA JUCIIUITJINHBI

1.1

o0ecreynTh CIeNHaICTOB arpOHOMOB OIIPEAETICHHBIM MHHIMYMOM 3HaHHUI HEOPTaHUYECKOH, AaHATUTHIECKOH 1
OpraHUYecKOi XMMHUH, KOTOPbIE TTOMOITIH Obl UM OCBOHUTB NPOGUIHPYIOIIUE AUCIUILTHHEL a B IPAaKTHUECKOH paboTe,
C1ocoOCTBOBAIN OBl TOHMMaHUIO XUMHYECKHX aCIIEKTOB MEPOIIPUSTHH, HAIIPABJICHHBIX Ha MOTy4CeHUE 3KOJIOTHYECKA
YHCTBIX IPOAYKTOB IUTAHHUS.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOII

uxn (paznen) OITOIT: b1.0

2.1

TpebGoBaHus K NpeABAPUTEIHLHOM MOATOTOBKE 00y4a0IIErocs:

2.2

JMCUMIINHBI M IPAKTHKH, JUISI KOTOPHIX OCBOEHHE JAHHOI JUCHUNIMHBI (MOYJIs]) HEOOXOAUMO KAK
npeauIecTBYIIIee:

2.2.1

Arpoxumus
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['eonesnst ¢ ocHOBaMH 36MH€y0TpOﬁCTBa

223

MukpoOuosorus

224

IImonmoBoacTBO

225

®uznonorus U OMOXUMHUSI PACTCHUN

2.2.6

OO611ast reHETHKA

2.2.7

OBOI1IEBOICTBO

2.2.8

OCHOBEI CCIICKIIMH U CEMCHOBOICTBA

2.2.9

DHUTONATOIOTHS M SHTOMOJIOTHS

2.2.10

Menuopauus

3. KOMIIETEHIIUH OB YYAIOHIETI'OCA, ®OPMHUPYEMBIE B PE3YJIBTATE OCBOEHUA JUCIHTUIIJIMHBI

(MOJY.JIST)

OIIK-1. Crioco6eH pemmaTh THIOBBIC 337a9d MPO(HECCHOHATBHOM NESITETPHOCTH Ha OCHOBE 3HAHHI OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX U €CTECTBEHHBIX HAYK C IPUMEHEHHEM HH(POPMAIIMOHHO-KOMMYHUKAITUOHHBIX TEXHOJIOTHIA;

OIIK-1.1

I[eMOHCTpI/IpyeT 3HAaHUC OCHOBHBIX 3daKOHOB MAaTCMAaTUYCCKUX U CCTCCTBCHHBIX HAYK, HCO6XOZ[I/IMBIX JUIA peIICHU A

CTaHOAPTHBIX 3a/1a4 B obmactu arpoHoMun

OIIK-1.2

I/ICHOHI)3yeT OCHOBHBI€ 3aKOHBI MATEMATUYCCKUX U €CTECTBCHHBIX HAYK JI PCHICHNA CTAHAAPTHBIX 3a/1a4 B obmact

arpoOHOMHHU C IPUMEHCHUEM I/IH(l)OpMaI_II/IOHHO-KOMMyHI/IKaI.II/IOHHLIX TEXHOJIOTHUH

B pe3yJabTaTe OCBOCHUSA TUCHUILIUHDBI oﬁyqaloumﬁcs; JOJIZKECH
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3HaTb:

3.1.1

OCHOBHBIC ITOJIOKCHHUA TCOPUN CTPOCHUA aTOMaA (siz[pa U COCTOAHUA BHGKTpOHOB), (bOpMyJ'II/IpOBKy NEPpUOaANICCKOTO
3aKOHa

3.1.2

TIOJIOXKCHUSA TCOPUHN XUMHYECKOH CBA3U, BUJIbI H MCXaHU3MBI eé O6pa3OBaHI/I$I

3.13

KJTaCCI/I(bI/IKaHI/HO u O6IJ_II/IC XHMHYCCKHE CBOMCTBA OCHOBHEIX KJIACCOB HCOPraHN4CCKUX COG)II/IHGHI/Iﬁ

3.14

CI1oco0bI BBIpaXXCHHA COCTaBa paCTBOPOB

3.1.5

TMIOJIOKCHUA TCOPHUU SHCKTpOHHTquCKOﬁ JAUCCOLMalluU DJICKTPOJIMTOB U THAPOJIN3a conen

3.1.6

3HATb OCHOBHBLIC ITOJIOKCHHUS TCOPUU OKUCIUTEIIbHO-BOCCTAHOBUTEIIbHBIX peaKLlI/Iﬁ

3.1.7

OCHOBHBIE TTOJIOKEHHS TEOPETHUECKON aHATUTUIECKONH XUMUH (3aKOH AEHCTBYIOIINX Macc, 3aKOH YKBHBAJICHTOB)

3.1.8

OCHOBBI KAUYCCTBCHHOTO XMMHYCCKOI'0 aHaJIn3a

3.1.9

OCHOBBI KOJIMYCCTBCHHBIX MCTOJ0B aHaJIu3a

3.1.10

OCHOBHBIC IPUHIUIIBI 1 METOABI pa3ACJICHUA U KOHICHTPUPOBAaHUA BEUICCTB

3.1.11

OCHOBBI (I)I/ISI/IKO—XI/IMI/I‘{CCKI/IX u (1)H3H‘IGCI(I/IX MCTOAOB aHaJiu3a

3.1.12

OCHOBBI TEOPUU CTPOECHHUSI OPTaHUYECKUX COCAUHEHUH

3.1.13

CTpOEHHE, HOMEHKIIATYPy, CBOMCTBA, CIOCOOBI MOTYIEHHS U IPUMEHEHUS YIIIEBOJOPOI0B

3.1.14

CTpOCHHUE, HOMEHKJIATYPY, CBOWCTBA, CIIOCOOBI MTOTYISHUS U IPUMEHEHHSI CIUPTOB, PEHOJIOB U KapOOHUITBHBIX
COEIUHEHNI

3.1.15

CTPOCHUEC, HOMCHKIIATYPY, CBOﬁCTBa, CII0COOBI TMOJy4C€HUS U TPUMCHCHUSA Kap6OHOBI>IX KUCJIOT U UX TPOU3BOAHBIX

3.1.16

CTPOCHHE, HOMEHKIIATYPY, CBOWCTBA, CIOCOOBI MOTYIEHHS U IPUMEHEHHE a30TCOAEPKAIINX POU3BOTHBIX
YIJIEBOJIOPOJIOB

3.2

YMmerb:

3.2.1

OIMMCBHIBATH CTPOCHUE aTOMOB 3JIEMEHTOB U OOBSIICHITH TMEPUOANIHOCTD UBMEHECHU S UX CBOMCTB
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OTIPEIEIAT BUABI CBSI3eH M OOBACHATH TPOCTPAHCTBEHHOE CTPOCHHE BEIIECTB




3.2.3 | cocTaBIATh XMMHYECKHE YPaBHEHHUS, ONIMCHIBAIOIINE CBOMCTBA OKCUIOB, KMCIIOT, OCHOBaHUM, coJiei
3.2.4 | BEIYHUCIATH COCTAB M KOJIMYECTBA MHUBHIYAIFHBIX BEIIECTB B PACTBOPAX
3.2.5 [ coCTaBIATH MOJIEKYIISIPHO-NOHHBIC YPAaBHEHHS TUCCOIIHALINH U THAPOJIHN3a M OTIPEAETIATh PEAKIHIO CPEIbI
3.2.6 | cocTaBIATE YpaBHEHMS, PACCTABIATE KO3(D(MHUIMEHTHI, ONPEIEIsATh OKUCIUTEND U BOCCTAHOBHUTEIb
3.2.7 | xapakTepHu30BaTh CBOMCTBA M HAXOJUTh KOINYECTBEHHBIE XapAKTEPUCTHKHU BEIIECTB M UX BOAHBIX pacTBopoB (pH,
PacTBOPUMOCTH)
3.2.8 | cocTaBNATh ypaBHEHHs KaUECTBEHHBIX PEAKLUI U yKa3pIBaTh NIPU3HAKU HX MPOTEKaHUS
3.2.9 | BBIYUCIATB COAEpIKAaHKE BEIIECTB 110 Pe3ybTaTaM aHallU3
3.2.10 | ananm3upoBaTh y4eOHYI0, HAYYHYIO JINTEPATypy ¢ IPUMEHEHnEM HH(POPMALOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHN
3.2.11 | onuceIBaTh NOHATHSA, IAPAMETPBI U YCIOBUS Pa3JeICHUS U KOHIICHTPUPOBAHUs BEILIECTB
3.2.12 | onHCHIBATh CYIIHOCTH METOMA, XapaKTepPHU30BaTh 00IaCTh eTO PUMEHEHHS
3.2.13 | onHCHIBATH CBOMCTBA OPTAHNYECKUX COCTMHEHNI Ha OCHOBE TEOPHH MX CTPOCHHMS, B3aNMHOTO BIIUSHUS aTOMOB U
PEaKIMOHHON CITIOCOOHOCTH
3.2.14 | cocTaBiATh Ha3BaHUS U XMMUYECKUE YPABHEHUS PEAKLUI yIII€eBOAOPOAOB
3.2.15 | cocTaBIATH HA3BaHWS M XUMHYECKIE YPaBHEHHNS PEaKIMi CTUPTOB, (PEHOIOB M KapOOHMIIBHBIX COCIMHEHUH
3.2.16 | cocTaBNATh Ha3BaHUSI 1 XUMUYECKUE YPABHEHUS PeaKIUi KapOOHOBBIX KMCIOT U UX IIPOU3BOJHBIX
3.2.17 | cocTaBIATh HA3BaHUS M XUMHUYECKHE YPAaBHEHUS PEaKIUi a30TCOAEP KAIINX IPOU3BOIHBIX YIII€BOJOPOAOB
3.3 | UMeTh HaBBIKM M (MJIH) ONBIT JeSITEIbHOCTHU:
3.3.1 | B mcnonb30BaHUH (DyHJAMEHTAIBHBIX TIOHATHH U 3aKOHOB B PEIICHUH MPAKTHIECKHUX 3a[a4 1 YIIPaXHEHUH B
n1a60paTOPHON U MPAKTUIECKON paboTe
3.3.2 | B IpUMEHEHUU METOJI0B U CPEICTB XMMUYECKUX UCCIIEA0BaHUM
3.3.3 | camocTosTENpHO paboThHI B chepe MpOBeACHNs HAyIHBIX UCCISTOBAHUN
3.3.4 | B mpoBeeHNH Ta00PATOPHBIX aHATN30B
3.3.5 | B aHanu3e y4eOHOH, HAyIHOH JINTEPATYPHI C IPUMEHEHHEM HH(POPMAIIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOIOTHI
4. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHBI (MOAYJIS)
HaumeHoBaHue pa3/iesioB H TeM /BUJ Cemectp / | YacoB | Komneren- | Jluteparypa | Unrte | Ilpak. | IIpumeuanue
3aHATHA/ Kype 1137071 pakr. | moar.
Pa3znes 1. OcHOBHBIEC HOHATHS M 3aKOHBI
XHMHH
Tema 1.1 OcHoBHBIC MOHATHS XUMuH /JIek/ 1 1 OIlIK-1.1 J1.1J11.2 0 0
OIIK-1.2 JI1.3
JI1.4J12.1
J12.2J12.3
Tema 1.1 OcnoBubie nousTust xumun /Cp/ 1 1 OIIK-1.1 JI.1J11.2 0 0 Omnpoc,
OIIK-1.2 JI1.3 MIpOBEpKa
JI1.4712.1 3aJaHui
J12.2J12.3
Tema 1.2. OcHOBHBIE 3aKOHBI XUMUH /JIek/ 1 1 OIIK-1.1 JI1.1J11.2 0 0
OIIK-1.2 J1.3
JI1.4712.1
J2.2J12.3
Tema 1.2. OcHoBHBIE 3aKk0HBI XUMHH /Cp/ 1 1 OIIK-1.1 J1.1J11.2 0 0 Ompoc,
OIIK-1.2 JI1.3 MIpOBEpKa
JI1.4J12.1 3a/1aHui
J12.2712.3
Pa3znen 2. CTpoenue aTomMa u
NEePHOANYECKHIT 3aKOH
Tema 2.1. D1eKTpOHHOE CTPOCHHE 1 1 OIIK-1.1 JIT.1JI1.2 0 0
aToma /Jlex/ OIIK-1.2 J1.3
JI1.4J12.1
J12.2J12.3
Tema 2.1. D1eKTpOHHOE CTPOCHHE 1 1 OIIK-1.1 JIT.1JI1.2 0 0 Ompoc,
aToma /Cp/ OIIK-1.2 J1.3 IIpOBEpKa
JI1.4J12.1 3aJJaHuH
J12.2J12.3




Tema 2.2. Tleproauueckuii 3aKOH U OIIK-1.1 JI1.1 J11.2
MEePUOANYECKAsi CHCTEMa XUMUYECKUX OIIK-1.2 JI1.3
snementoB JI.1. Menneneea /Jlek/ JI1.4J12.1
JI2.2J12.3
Tema 2.2. Ilepuoauueckuii 3aKOH U OIIK-1.1 JI1.1J11.2 Omnpoc,
MEPUOANYECKAsI CHCTEMAa XUMHUYECKUX OIIK-1.2 JI1.3 MIPOBEpKa
anementoB JI.. Menneneena /Cp/ JI1.4J12.1 3aaHul
JI2.2J12.3
Paznen 3. Xumnueckasi cBsI3b M CTPYKTYypa
MOJIEKYJT
Tema 3.1. Tumsl xXuMuueckux cpszeit /Cp/ OIIK-1.1 JI.1J11.2
OIlK-1.2 JI1.3
JI1.4J12.1
J12.2712.3
Tema 3.2. I'uOpuan3aus aTOMHBIX OIIK-1.1 JI1.1 J11.2 Ompoc,
opburanei. 6- u T-cBsi3u /Cp/ OIIK-1.2 JI1.3 MpoBepKa
JI1.4J12.1 3a1aHui
J12.2712.3
Pa3znen 4. OcHOBHBIE 3aKOHOMEPHOCTH
NMPOTeKAHUS XHMHAYECKNX PeaKkmuii
Tema 4.1. TennmoBeie 3¢ eKTH peaknuii. OIlIK-1.1 JI1.1J11.2 Omnpoc,
Onranenust /Cp/ OIIK-1.2 JI1.3 IIpoBepKa
JI1.4J12.1 3aaHHH,
J12.2 J12.3 3aluTa
1a60PaTOPHBIX
pabot
Tema 4.2. CKOPOCTb XUMHYIECKHUX OIIK-1.1 J1.1J11.2 JlaboparopHoe
peakuuii /J1a6/ OIIK-1.2 JI1.3 3aHATHE.
JI1.4J12.1 Pabora B
JI2.2 J12.3 MaJbIX
rpyImax.
Tema 4.2. CKOpOCTbh XMMHYECKHX OIIK-1.1 JIT.1JI1.2 Ompoc,
peaknuii /Cp/ OIlK-1.2 JI1.3 MpoOBepKa
JI1.4J12.1 3a1aHUH,
J12.2 J12.3 3aluTa
J1a00PATOPHBIX
pabot
Tema 4.3. XuMuueckoe paBHOBECHE. OIIK-1.1 JI1.1J11.2 Ormpoc,
Ipunnun Jle [atense /Cp/ OIIK-1.2 J1.3 IIpoBepKa
JI1.4J12.1 3a1aHui,
JI2.2J12.3 3aIuTa
1a00paTOPHBIX
pabot
Pazgen 5. @®uznko-xumMudeckasi Teopusi
PACTBOPOB YJIEKTPOJHUTOB U
HEIIeKTPOJINTOB
Tema 5.1. Mexanusm oOpa3oBaHUs OIIK-1.1 JIT.1JI11.2
pacTBOpoOB U UX Knaccudukanus. ViaeanbHble OIIK-1.2 JI1.3
U peajibHble pacTBOpHI. PacTBopeHune kak JI1.4J12.1
(uzuko-xumudeckuit mporecc /Cp/ J12.2J12.3
Tema 5.2. 3aBUCUMOCTD PACTBOPUMOCTH OIIK-1.1 JIT.1JI11.2
Pa3NUYHBIX BELIECTB OT MPUPOIBI OIIK-1.2 JI1.3
pPacTBOpUTEIS, TEMIIEPATYPHI U JI1.4J12.1
nasienws /Cp/ J12.2 J12.3
Tema 5.3. CriocoObI BBIpaKEHHSI OIIK-1.1 JI1.1J11.2
KOHIIEHTpAIH pacTBOpoB /JIek/ OIIK-1.2 J1.3
J1.4J12.1
J12.2J12.3
Tema 5.3. CriocoObI BBIpaKEHHSI OIIK-1.1 JI1.1J11.2
KOHIIEHTpauu pacTBopos /Cp/ OIIK-1.2 JI1.3
J11.4J12.1

J12.2J12.3




Tema 5.4. DnexTponuTs! U OIIK-1.1 J1.1J11.2
3JIEKTPOJIUTHYECKAsT aucconnanus /J1a6/ OIIK-1.2 JI1.3
JI1.4J12.1
JI2.2J12.3
Tema 5.4. DneKTponuTs U OIIK-1.1 J1.1J11.2
3JIeKTpOIUTHYECKast aucconuarus /Cp/ OIIK-1.2 JI1.3
JI1.4J12.1
JI2.2J12.3
Tema 5.5. NoHHOe npon3BeieHNE BOJIBI. OIIK-1.1 JIT.1JI11.2
Bonopoansrii nokazatens. [lonstue 00 OIIK-1.2 JI1.3
nHanKatopax /J1a6/ JI1.4712.1
J12.2J12.3
Tema 5.5. NoHHOE npon3BeicHNE BOIBI. OIIK-1.1 JIT.1JI11.2
Bonopoansrii nokazatens. [lonstue 00 OIIK-1.2 JI1.3
uHaukatopax /Cp/ JI1.4712.1
J12.2J12.3
Tema 5.6. Tunponus coneii /J1a6/ OIIK-1.1 JI.1J11.2
OIIK-1.2 1.3
J1.4J12.1
J12.2712.3
Tema 5.6. Tunponms coneii /Cp/ OIIK-1.1 JI.1J11.2
OIIK-1.2 JI1.3
J11.4J12.1
J12.27J12.3
Pazgen 6. KommiiekcHble coeJuHeHHs
Tema 6.1. HomeHKIaTypa U KiaccuUKaIusL OIIK-1.1 JI1.1J11.2 Omnpoc,
KOMILIEKCHBIX COeqUHEHUi. Baxueimue OIIK-1.2 J1.3 IIPOBEPKa
TUIIBI KOMIUIEKCHBIX coeannenuit /Cp/ JI1.4J12.1 3aJaHHH,
JI2.2J12.3 3aluUTa
nmabopaTopHBIX
pabort
Tema 6.2. Xumuueckas CBSI3b B OIIK-1.1 JI.1J11.2 Omnpoc,
KOMIUIEKCHBIX COeTUHEeHHX. J(nccouunanus OIIK-1.2 JI1.3 MIpOBEpKa
KOMILJICKCOB B BOJHBIX pacTBopax /Cp/ JI1.4J12.1 3a/IaHUH,
JI2.2J12.3 3ammuTa
1a60PaTOPHBIX
pador
Pazgen 7. OxucanreabHo-
BOCCTAHOBHTEJIbHBIE PeaKIHH.
DNeKTPOXHMHYECKHE MPOLECCHI
Tema 7.1. CymiHOCTb BOCCTAHOBIICHHUS — OIIK-1.1 JI1.1J11.2 Omnpoc,
okucieHus. Boccranosurenu u OIIK-1.2 JI1.3 IIpOBEpKa
oxuciurenu /Cp/ JI1.4J12.1 3a/laHuH,
J12.2 J12.3 3aluTa
n1abopaToOPHBIX
pabor
Tema 7.2. MeTo1bl COCTABICHUSI ypaBHEHUI OIIK-1.1 JI1.1J11.2 Omnpoc,
OKHUCIIUTENIBbHO-BOCCTAHOBUTEIbHBIX OIIK-1.2 J1.3 IIPOBEpPKa
peakuuii. BiimsiHue cpeibl Ha xapakrep JI1.4J12.1 3aJlaHuH,
npoTtekaHus peakimii /Cp/ JI2.2J12.3 3aluTa
1a00paTOPHBIX
pabot
Tema 7.3. DneKTpoJiu3 pacTBOPOB U OIIK-1.1 JIT.1JI1.2 Ompoc,
pacIuIaBoB AIEKTPOIUTOB /Cp/ OIlK-1.2 JI1.3 MpoOBepKa
JI1.4J12.1 3a1aHUH,
J12.2 J12.3 3aluTa
J1a00PaATOPHBIX
pabot
Tema 7.4. ['ambBaHUYECKUI DJIEMEHT. OIIK-1.1 JIT.1 JI1.2 Ormpoc,
OnexTpoansle noTeHnuansl. Kopposus u OIIK-1.2 J1.3 IIPOBEpPKa
3amuTa metamios /Cp/ J11.4J712.1 3a1aHuil,
JI2.2J12.3 3aIunTa
1a00paTOPHBIX

pabot




Pazgen 8. Heoprannyeckass xumus.
Ba:kHeiilme Kjacchbl HEOPraHNYECKHUX
coeMHeHMIt

Tema 8.1. Kimaccudukamnms 1 HOMEHKIaTypa OIIK-1.1 JI1.1J11.2 Omnpoc,
HPOCTHIX U CIOXKHBIX BetecTs /Cp/ OIIK-1.2 J1.3 IIPOBEpPKa
JI1.4J12.1 3aJaHuNi
J12.2712.3
Tema 8.2. Kimaccudukanus 1 HOMEHKIaTypa OIIK-1.1 JI1.1J11.2 Omnpoc,
okcuJoB. IloayueHue u cBoicTBa OIIK-1.2 J1.3 IIPOBEPKa
coseobpasyromux okcuaos /Cp/ J11.4J712.1 3aJaHAN
JI2.2J12.3
Tema 8.3. OcHOBaHUSA (THIPOKCHIIBI OIIK-1.1 JI1.1J11.2 Omnpoc,
mertayioB) /Cp/ OIIK-1.2 J1.3 IIpOBEpKa
JI1.4J12.1 3alaHuN
JI2.2J12.3
Tema 8.4. Kucnotsr /Cp/ OIlK-1.1 JI.1J11.2 Ompoc,
OIIK-1.2 J1.3 IIPOBEPKa
JI1.4J12.1 3alaHuNi
JI2.2J12.3
Tema 8.5. Comu /Cp/ OIlK-1.1 JI.1J11.2 Ompoc,
OIIK-1.2 JI1.3 IIPOBEpKa
JI11.4J12.1 3aJlaHuH
JI2.2J12.3
Paznen 9. KauecTBeHHBI aHaIN3
Tema 9.1. MeToipl KaUeCTBEHHOI'O aHaJIN3a. OIIK-1.1 JI1.1 J11.2
Peakuuu, ucnosbp3yemMple B Ka4UeCTBEHHOM OIIK-1.2 JI1.3
aHainu3se. Peakiuu pasnenenus u J11.4712.1
obnapyxenus. CelnekTUBHOCTb U JI2.2J12.3
crerGUIHOCTh AaHATUTHYCCKUX PEAKIIUH.
Y cnoBus BEITOTHEHUS PEaKIil.
UyscTBUTENBHOCTE. PAKTOPBL, BIUSIOLINE HA
qyBCTBUTEIBHOCTh. PEaKTUBBI: YaCTHBIE,
crieruIecKue, TPYIIoBEIC.
Knaccudukanus nonos. Kucnorno-ocHoBHaS
KJIaccudukanus. MeTosl KaueCTBEHHOTO
aHanu3a. JIpoOHBIi U cucTeMaTHYSCKUI
aHanms /J1a6/
Tema 9.1. MeToapl KaueCTBEHHOTO aHAN3a. OIIK-1.1 JIT.1 JI1.2 Ormpoc,
Peakuun, ucmnonb3yemble B KaUeCTBEHHOM OIIK-1.2 JI1.3 MIpoOBEpKa
ananuse. Peakuuu pasnencHus u JI1.4J12.1 3aJJaHHH,
obHapyxeHHns. CeTeKTHBHOCTD U JI2.2J12.3 3aluUTa
CrIenu(pUIHOCTh AHATUTHIECKUX PEAKIIUH. 71a60PaTOPHBIX
Y ci10BYS BBINOJHEHUS PEAKIIUH. pabot
YyBcTBUTENFHOCTE. DaKTOPHI, BIHSIONIIE Ha
YyBCTBHTEIBHOCTH. PEaKTHBEI: YaCTHEIE,
creuupuuecKue, rpynmnoBbIe.
Kiaccuguxanus noHoB. KHCIOTHO-OCHOBHAs
KiaccuuKanus. MeToabl Ka4eCTBEHHOTO
aHanm3a. JIpoOHBIA U cCHCTeMaTHIEeCKHI
anamus /Cp/
Paznen 10. KontnvecTBeHHBIH aHAIN3
Tema 10.3. MeToabl KUCIIOTHO-OCHOBHOTO OIIK-1.1 JIT.1JI1.2 JlabopaTopHoe
TuTpoBaHus. OCHOBHOE ypaBHEHHUE METOJIA. OIIK-1.2 JI1.3 3aHATHE.
Paboune pactBopel. CTaHmapTHEIE PACTBOPHI. JI1.4712.1 Pabota B
WNuaukatopsl. [Topsaok v TeXHUKa J12.2 J12.3 MaJIbIX
TUTpoBanus. Pacuersr /J1ab/ rpyrmnax.
/Cp/ OIIK-1.1 JI1.1J11.2
OIIK-1.2 J1.3
J11.4J712.2
J12.3

Paznen 11. Knaccudpuxanus
OpPraHNYecKuX coeIuHeHuit




Tema 11. Knaccuduxarust opraHuIecKux 1 1 OIIK-1.1 J1.1J11.2 0 0
coenuHenuit /Jlex/ OIIK-1.2 JI1.3
JI1.4J12.1
J12.2712.3
Tema 11. Kmaccuduxanust opraHu4ecKux 1 8 OIIK-1.1 JI1.1J11.2 0 0 Omnpoc,
coeaunenwuii /Cp/ OIIK-1.2 JI1.3 MIPOBEpKa
JI1.4J12.1 3aaHnH,
JI2.2J12.3 3aIuTa
1a60PaTOPHBIX
pabot
Paznen 12. HomeHnkiaTypa opraHu4ecKux
coeMHeHMIT
Tema 12 HomeHKnaTypa OpraHu4eCcKHX 1 1 OIIK-1.1 JI1.1J11.2 0 0
coenuuenui /Jlex/ OIIK-1.2 JI1.3
JI1.4J12.1
J12.2J12.3
Tema 12 HomeHknaTypa OpraHu4ecKux 1 8 OIIK-1.1 JI1.1J11.2 0 0 Omnpoc,
coenuneHnit /Cp/ OIIK-1.2 J1.3 IIPOBEpPKA
JI1.4J12.1 3aJJaHHH,
JI2.2J12.3 3aluTa
1a60paTOPHBIX
pabot
Paznen 13. YrieBoaopoasbl.
Knaccuduxanus. IIpeneabHsle,
Helpe/JelbHbIe U AapOMATHYECKHE
yrieBoaopoasl. Kparkasi xapakrepucTuka
MeTO/I0B MOJIy4eHHsl M CBOICTB
YIJ1eBOIOPOI0B
Tema 13 YreBogopoast. Knaccudukanms. 1 8 OIIK-1.1 JI1.1J11.2 0 0 Omnpoc,
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/ 1a60pPaTOPHBIX
pabot
Pazgen 14. IlpousBoanbie yIiIeBOAOPOI0B
/Cp/ 1 18 OIIK-1.1 JI1.1J11.2 0 0 Omnpoc,
OIIK-1.2 JI1.3 MIpOBEpKa
JI1.4J12.1 3a7]aHUH,
J12.2 J12.3 3aluTa
11a60PaTOPHBIX
pabor
Pazgen 15. 3auer ¢ oneHnkoi
3auer ¢ oneHkoit /3auéTCOn/ 1 8 OIIK-1.1 J1.1J11.2 0 0
OIIK-1.2 J1.3
JI1.4J12.1
J12.2712.3
Pazgen 16. 3auer
3aver /3auét/ 1 0 OIlIK-1.1 JI1.1J11.2 0 0
OIIK-1.2 J1.3
JI1.4J12.1
JI2.2J12.3
5. ®OH/JI OHEHOYHBIX CPEJCTB
5.1. IlpumepHBIii HepedyeHb BONPOCOB K 3a4eTy
1. Ipenmer u 3amaun XUMUH. SIBICHNS QHU3NYECKHE M XUMHUYECKHE. MecTo XHUMHH CPEeIH €CTECTBEHHBIX HAayK. XUMHSA U
9KOJIOTHSL.
2. OCHOBBI aTOMHO-MOJIEKY/IsIpHOM Teopuu. IloHsTHE aToma, 31eMeHTa, BeuiecTBa. OTHOCUTENbHAS aTOMHAs U
OTHOCHTEIIFHAST MOJIEKYIISIPHAST MACCHI.
3. Mouns - equHuIa KONUYecTBa BeuiecTBa. MoJsipHas Macca.
4. 3aKOHBI CTEXHOMETPUH: 3aKOH COXPAHEHHUSI MAcChl BEIECTBA, 3aKOH MOCTOSHCTBA cocTaBa. OTHOCUTENbHAS IIOTHOCTD
rasa.
5. Crtpoenne atoma. AtomMHoe sapo. M3otonsl. CTaOUIbHBIE U HECTAOWIBHBIE SITpa.
6. JIBoiicTBeHHas mpupoja dMekTpoHa. CTpoeHue MEKTPOHHBIX 000104Yek aToMOB. KBaHTOBBIC 4ncia. ATOMHBIE

0p6I/ITaJ'II/I. SHGKTPOHHLIC KOH(l)I/Il"ypaLII/II/I aTOMOB B OCHOBHOM H BOSGy)K,I[eHHOM COCTOSAHHUAX.




7. Otxpsitue [l. M. MeneneeBsIM MEepUOIMYECKOTO 3aKOHA U CO3JaHHE MEPHOANYECKOI CHCTEMBbI XMMHUYECKUX
aneMenToB. CoBpeMeHHast HOPMYINPOBKA IEPHOIMYECKOTO 3aKOHA.

8. CTpoceHNe TIepHoIIYecKO CHCTEMBI: OOJIBIINE W Majble TIePHOBI, TPYIIIBI U MTOATPYIIITHL.

9. 3aBHCHMOCTh CBOIICTB 3JIEMEHTOB M 00pa3yeMbIX UMH COCTUMHEHHI OT MOJO0XKCHHUS 3JIEMEHTa B MEPHOANIECKON CHCTEMe.
10. Buapl XumMuueckol CBsI3M: KOBaJeHTHas (TIOJIApHAs M HEMONApHAs), HOHHAs, METaJUINYecKasi, BOJOPOIHAS.

1. MexaHn3mbl 00pa30BaHus KOBAJICHTHOM CBSI3M: OOMEHHBIH M JIOHOPHO-AKIEITOPHBINA. DHEPIUs CBA3H.

12. DIeKTPOOTPHUIIATENBEHOCTE. [0MAPHOCTE CBA3M, WHIYKTUBHBIA 3((eEKT.

13. Kpatasie ca3u. Mogens rubpuausaruu opoutaneil. CBsi3b JIEKTPOHHON CTPYKTYPBI MOJEKYI C UX T€OMETPUYECKUM

CTpOcHHEM (Ha MPUMepe COSTUHEHHH IIEMEHTOB 2-T0 reproa). Jlenokanu3anus 3JIeKTPOHOB B CONPSIKEHHBIX CHCTEMaX,
ME30MEpPHBINA 3P PEKT.

14. BanentHocTs U creneHs okucieHus. CTpykrypHble (Gopmynsl. M3omepus. Buasl uzomepnu, CTpyKTypHas H
IpPOCTPaHCTBEHHAs H30MEPHS.

15. ArperaTHble COCTOSIHUS BEILIECTB M MEPEXO0bl MEXIY HUMH B 3aBUCHMOCTH OT TE€MIEpaTypbl U AaBieHHs. ['a3bl.
T'azoBbIe 3akoHBI. YpaBHeHHe MeHeneena - Kiranelipona. 3akoH ABOTraapo, MOJISPHEIH 00beM.

16. XKunxoctu. Accommanys MOJNEKYI B KHIKOCTSX. TBepasie Tema. OCHOBHBIC THITBI KPUCTAIUINYECKUX PEIIETOK:
KyOMYecKHe U 'eKcaroHaJbHbIE.

17. Kiaccuduranus XMMUYECKUX PEeaKlnil: peaKkini COSNUHECHNUs, pa3IokKeHUs, 3aMelleHus, 0OMeHa.

18. OKHCIHTETBHO-BOCCTAHOBUTENBHEBIE peakin. OnpeieNieHne CTeXHOMETPIIECKUX KO3(D(UINCHTOB B YPaBHEHUSX
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

19. Psin craHmapTHBIX 27E€KTPOAHBIX MOTEHIUAIIOB.

20. Termossie 3¢ dexTsr xuMuUecknx peaknuii. TepMoxuMmmdeckne ypaBHeHHS. Temtora (HTAIBIUA) 00pa30BaHUA
XHMHUYECKUX COeTUHEHUH. 3akoH ['ecca B CIICICTBUS U3 HETO.

21. CKOpOCTh XUMHYECKHX PEAKLUil. 3aBUCUMOCTb CKOPOCTH PEAKLUH OT MPUPOAbI U KOHLUEHTPAIMU PEarupyromInX

BEILIECTB, JaBJIECHUS, TEMIIEPATYPhI, IPUMEHEHHs KaTanu3aTtopa. KoHcTaHTa CKOPOCTH XMMUYECKOM PEaKIUN. DHEPTUs aKTUBALMH.
Karanus u xaranu3aTtopsl.

22. OO0paTUMOCTh XUMHUECKUX peakiuid. XUMHYECKOe paBHOBECHE M YCIOBHA ero cMerieHus, npunuun Jle Hlatense.
KoHcraHTa paBHOBECHS], CTENEHb PEBPAIICHHS.
23. PacTBOpBI. PacTBOPHMOCTE BelecTB U e 3aBUCUMOCTh OT TEMIIEPATyphl, JaBICHUS, MPUPOBI pacTBoputels. CriocoOs!
BBIPAXKEHHS KOHIIEHTPAIUU PacTBOPOB: MaccoBasi JI0JsI, MOJIbHAS JOJIs, MOJISIpHAs KOHIEHTpanus. TBepasie pacTBOpbl. CIITaBhL.
24. CusbHbIC U criabble 37IEKTPOJIUTHL. DNEKTpoauTHYe “cKas aucconmanus. Koncranra aucconuanuu. CreneHsb
JIFICCOITHAITHH.
25. HonHble ypaBHEHUS peakLuil.
26. CBoOJiCTBa KUCIIOT, OCHOBAaHHUH U COJIEH B CBeTE TEOPUH DJIEKTPOIUTHUECKON AMCCOUMalni AppeHuyca.
27. I'uaponus coneid.
28. DneKTpoin3 BOJHBIX PAcTBOPOB M paciuiaBoB cojeil. [Ipoueccsl, mpoTekaromuye y KaToja U aHo/a.
5.2. IlpuMepHBliil NepedyeHb BOIPOCOB K 3K3aMeHYy

He npenycmotpen VII

5.3. TeMaTHKa KypCcOBbIX PadoT (KypCOBBIX IPOEKTOB)
He npenycmotpeno YII

5.4. ®OHA OLEHOYHBIX CPEACTB AJIS NPOBeJeHUs TeKYIero KOHTPOJIsI

OdopmiteHHe 1 3aIIUTa OTYETOB K JJAOOPATOPHBIM paboTam

JlabopaTopHast pab0Ta BBIMOTHIETCS KaXKABIM CTYICHTOB MHANBUAYAILHO. [ 3KOHOMHY BpeMeHHU U 0oJiee TIIyOOKOTO
OCMBICIICHUS TA0OPaTOPHOH PabOThl HEOOXOANMO B IIPOLIECCE CAMOIIOATOTOBKH POYUTATH OIMCAHUE OIBITOB, YACTUIHO
3aITOJTHATH MPOTOKOI TJabopaTopHOH paboThl. Ha kaXkoM 3aHATHH NOCIIE BEITOTHEHHS 3KCIIEPUMEHTAIILHON YaCTH IPOBOIUTCS
TEKyIIHi KOHTPOJIb II0 YCBOCHUIO yueOHOTO MaTepuana. CTyIeHTy npeiaraeTcsa HeCKOIbKO BOIIPOCOB, Ha KOTOPBIE OH JaeT OTBET
WM YCTHO, WM B IIMCBMEHHOM BHZE. EClN CTy/IeHT NpaBHIIbHO OTBETHII Ha NPEIOKEHHBIE BOIIPOCHI, 3HAUUT, MaTEpHall TEMbl UM
YCBOEH, M OH IOJTy4acT 3a4eT 10 JaHHOH TeMe.

Taxum 06pa3om, (HOHI OIIEHOUHBIX CPEJCTB IO JaHHOH (opMe KOHTPOIIS BKITIOYACT B ce0s 2 3MeMeHTa:

- TpeGoBaHuUs K 0(OPMIICHHIO OTUETA;

- ZIIOTIOJTHUTENBHBIE BOIIPOCHI JUISl 3aIIUTHI JIAOOPATOPHOH PabOTEL.

TpebGoBaHMA K 0(OPMIIEHHIO OTYETA 110 Ta00PaTOPHEIM paboTaM

BBEJIEHUE

O6u1ue TpeboBaHMA K BHIOJHEHHUIO 1a00paTOPHBIX paboT

Ilepen BEITOTHEHUEM JTa0OPATOPHOTO IIPAKTHKYMa HEOOXOANMO Ha BBOJHOM JIa0OPAaTOPHOM 3aHATHH U3YIHTH OOIIHE MpaBuiIa
MIOBE/ICHUS M TEXHUKY O€30TTaCHOCTH MPH BEITTOJHEHHUH JIAO0PATOPHBIX pabOT IO XUMHH, CIIMCOK JINTEPATyphl PEKOMEHIyeMOH IS
WCIIONIb30BaHUs IIPH MOATOTOBKH K BBIIIOJHEHHIO TA00paTOpHBIX paboT u «TemaTuyeckuil mian 1abopaTOpHBIX paboT»,
UMEIOIIHCS B 1abopaTopuu.

IMTopsimok TOATOTOBKH K BBITIOJIHEHHUIO JIAOOPaTOPHOI paboTHI:

CTyIeHT JOJDKEH SIBIATHCS Ha Ta00paTOPHBIE 3aHATHS IOATOTOBICHHBIM K 1a00paTOpHOH paboTe, BEITOIHEHHE KOTOPOH
HPEIYCMOTPEHO TEMAaTHYECKHUM IUIAHOM Ha COOTBETCTBYIOLIYIO 1aTy.

[IpensapuTenbHas MOATOTOBKA K paboTe BKIIIOYaeT 0()OpPMIICHHE TIEPBOI U BTOPOH YacTH OTYETa MO COOTBETCTBYIOMIEH hopme U
BBITIOJTHEHHE 33JJaHUS JUIS CAMOCTOSITEIIFHOI ITOJITOTOBKHU K yKa3aHHOU J1abopaTopHOIt paboTe ¢ HCIOIb30BaHIEM MAaTEPHAIOB
JeKIUH, ydeOHUKA U TAaHHBIX METOANYECKUX YKa3aHHUH.

Ortuer o npeacrosiuieit padore odopmirsercs 1o crenyronieii popme: 1aTa BBINOIHSHUs padoThl, Ne 1abopaTopHOii paboThl,
Has3BaHHUE paboTHl, | Teopernyeckas gacTs, 11 mpakTndeckas 9acTs.




Teoperuueckas yacTh - B pa3jese H3IararoTcs OCHOBHbIE ITOHATHS, 3aKOHBI, pacueTHbIE (JOPMyIBL, KOTOPBIE HEOOXOAUMO YCBOUTH
JUISL CO3HATEIBHOTO BBITOJIHEHHUS SKCIIEPUMEHTA U IPAMOTHOH 00pabOTKH pe3ynbTaToB. [lepedyeHb MOHATHIT U 3aKOHOB UMEeTCs B
METOIMYECKUX YKAa3aHHUAX K COOTBETCTBYIOIIEH Tab0paTOpHOH paboTe B pasesie «TeopeTndeckas 0a3za SKCIIepUMEHTay, C
UCIIONIb30BaHUEM KOTOPBIX BRIBOAATCS (JOPMYIIBI UL pacdeTa ONpeesieMoii B paboTe BeTHIHHBL. B KOHIle pa3zena IpHBOAITCS
peleHus 1 pe3yabTaThl BBIOJHEHUS 3aJaHUH I CAMOCTOSTENbHON MOATOTOBKH K COOTBETCTBYIOLIEH 1abopaTopHOil padoTe.
ITpakTHdeckas 4acTb - B paszielie MPUBOJUTCS:

PHCYHOK W ONIFICAaHWE OTIBITHON YCTaHOBKHY;

nepedeHb HEOOXOAUMBIX PEAKTUBOB, MIOCYABI, BCIOMOTATEIIbHBIX MATEPUAIIOB,

U3MEPUTEIBHBIX MPUOOPOB (JUI M3MEPUTENBHBIX TPHOOPOB YKa3aTh KJIacC TOYHOCTH, LIEHY AENIeHNs) B METOANYECKHUX YKa3aHUAX K
BBITTOJTHEHHIO COOTBETCTBYIONIEH TabopaTopHOit paboTHI);

TUIaH KCICPHMEHTA,;

YpaBHEHMsI peaKiuii;

TabJuna IS 3aIHMCH PE3yNIbTaTOB U3MEPCHUH.

Iopsox BeIMOTHEHHS Ta00paTOPHOI pabOTHI

Ha naGopaTopHOM 3aHSATHH CTYAEHT y4acTBYeT B MHIUBHUIYaIbHOM cOOECEIOBAHUH C MPENoAaBaTeNeM MO COACPKAHHIO
npezcrosimeit padotsl. [IpenonaBaTens enaer 3akiI0ueHIE O TOTOBHOCTH CTyAEHTa K paboTe 1o copepxanuio 1 u 2 yacrei
OTYEeTa, pe3yJbTaTaM BBIIIOJHEHUS 3a/1aHus Ul CAaMOCTOSATENbHOM MOATOTOBKY, KOTOPBIE MPEACTABIISAIOTCS B BUJE CIIEAYIOIUX
grilehiing

B ciyuae 1ocTaTo4HOrO ypoBHS HOATOTOBKH CTYAEHT MOIy4aeT AOIYCK K BBIIOTHEHUIO IKCIIEPUMEHTA U 110/ HaOI0JeHUEM
1abopaHTa BBIIOJIHSAET pabOTy B COOTBETCTBHY C IUNIAHOM 3KCIIEPHMEHTA, BHOCHT PE3yIbTaThl U3MEPEHHH B TaONHILy, IPOBEPsIET
MOJIy4€HHBIE PE3YNbTaThl U IPABUIBHOCTD UX 3aIIMCHU Y IIpenojaBaTeis. B cilydae HenpaBUIBHOIO U3MEPEHUS U 3aIIUCH
HOJYJIEHHBIX PE3ylNbTaTOB CTYIEHT HOBTOPSET U3MEPEHHS U KOPPEKTUPYET 3aIIUCH Pe3ylIbTaTOB, I0O3TOMY PE3y/IbTaThl H3MEPEHUI
Ha [IEpBOM 3Tare Lenecoo0pa3Ho BHOCUTh kKapaHaamoM. [1pu nocTukeHnu pasyMHbIX pe3yabTaTOB U MPABUIBHOTO UX BHECEHUS B
TabIHITy HEOOXOANMO IIPHBECTH B OPAIOK pabodee MecTo, CIaTh METOAMIECKHE YKa3aHHs1, 000pyIOBaHHE ISKYPHOMY HIIH
71a00paHTy U MOIHCATh TaOJIHIly SKCIIEPUMEHTANBHBIX JaHHBIX Y IIpernoaBarteis. B 3ToM ciydae cTyIeHTy 3aUnThIBaeTCS
BBINIOJTHEHHE IKCIIEPUMEHTA, eMy ClIeyeT MIPUCTYMUTh K 00paboTke pe3ynbTaToOB U COCTaBICHUIO CIAEYIOIEro pa3iena oTyera -
IIT PacyeTsl 1 BBIBOJBI.

B paznerne momkHBI OBIT IPEICTABICHEL:

Pacuer onbITHOTO 3HaueHUS (XOMBITH.) ONpeAeIsieMOil BENNYMHBI ITyTeM MOJCTAaHOBKH B PacYETHYIO (hOPMYITy COOTBETCTBYFOIIUX
TaOJIUYHBIX JAHHBIX.

Pacuer Teopermyeckoro 3HaueHHS (XTE0p.) ONpeesieMoii BEIMIHHEI [0 COOTBETCTRYIONIEH (opmyre.

Pacuer oTHOCUTENBHOM OMIMOKY ¢ TOYHOCTHIO 70 0,1%.

IIpu npoBeneHUN pacueToB ¥ BHECEHUU YUCIOBBIX 3HAUCHUH Pe3ylbTaTOB H3MEPEHUI U pacyeToB B TaOIHILy HEOOXOAUMO
PYKOBOJICTBOBAThCSI OOIIMMU ITPaBHIIAMH 110 00pabOTKE pe3ylbTaTOB H3MEPEHUH.

ITocne 3aBepuenus 111 yactu oTuera, OH craeTcsa Ha IPoBepKy. I1ocie Mo10XKUTENbHBIX PE3yJIbTATOB IIPOBEPKU OTUETA JAHHAS
paboTa cunuTaeTcs BBIIOJIHEHHOM.

CTyIeHT JOMYyCKaeTCsl K 3K3aMeHy 10 JUCLMILUIMHE, €CIIH UM B T€UE€HHE CEMECTPA BBINOJIHEHBI BCE MIPEAYCMOTPEHHbIE
TEeMaTHYECKIM IUIAaHOM JTa00paTOpHBIE pabOTHI, MOIYYEHBI TIOJIOKUTENBHEBIC Pe3YIbTATHI TPH BBOJAHOM KOHTPOJIE, KOHTPOJIEHOMH
paboTe 1 BBINTOIHEHB! HHAWBUTyaJIbHBIC 3a/IaHUS 110 COOTBETCTBYIOIIMM Pa3zenaM IIPOTPaMMEL.

Bormpocs! 1u1st 3a1muTs! 1a60paTopHOit padboTh

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

Uro Ha3bIBaeTCs CKOPOCTBIO XMUMHUYECKON peakuuu? B Kakux eIMHHIAX OHA H3MepsieTcs?

Kakue (akTops! BIUSIOT Ha CKOPOCTh XUMHUYECKON peakuuu?

3aBUCUMOCTb CKOPOCTH PEAKLIMU OT KOHUEHTPALUU PEArupyrolIuX BELIECTB B TOMOI€HHON CHCTEME.
3aBUCHMOCTb CKOPOCTH PEAKLMU OT KOHLUEHTPALUU PEarupyroliuX BEIECTB B F€TEPOICHHON CUCTEME.
3aKkoH IEHCTBYIONIMX Macc.

KoHcTaHTa CKOpOCTH XMUMHYECKON PEAKLIUH.

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

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

. KakoB MexaHU3M AeHCTBUs KaTalH3aTOPOB B TOMOTEHHOI M reTeporeHHoi cucremax?

10. BrIpasure MaTeMaTHUeCKH CKOPOCTH HPSMBIX M OOpATHBIX PEaKIIHiA:

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

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

RN

11. Bo ckonbko pa3 yBeIMUYUTCS CKOPOCTh PeaKiMu IpH noBbimeHun temmeparypsl ¢ 20°C go 50°C, ecnu TemnepaTypHBIid
k03¢ dHunneHT paBeH 3.
12. Bo ckonbko pa3 cienyer yBeTHMUUTh KOHLEHTpalmio BemectBa B2 B cucreme 2A2(r.) + B2 = 2A2B(r.), yTo0bI pH

YMCHBILICHUH KOHLICHTPAIIMHU BelIecTBa A B 4 pa3a CKOPOCTh IPSIMON
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 rpaigycoB
CKOpOCTb pEaKLUU Bo3pacTtaet B 15,6 pas.

15. IMpu 150°C HexoTopas peakiys 3akaHIuBaeTcs 3a 16 munyr. [IpuHMMas TemmepaTypHbIH Ko3(duImenT ckopoctu

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

Bomnpocs! u 3axaun x 1a00paTopHOH paboTe « XUMHIECKOE PaBHOBECHEY
I. Kakue peakiuu Ha3pIBaloOTCs HEOOpAaTUMBIMHU U oOpaTuMbiMu? [IpuBeauTe mpuUMepHI.




2. JaiiTe onpeneneHue NOHATHIO XMMHUUYECKOE paBHOBecHe. Kak MOXKHO HCIIO/Ib30BaTh 3aKOH JEUCTBYIOIIMX MAacc JUIs
00paTUMBIX peakiuii?

3. Jaiite onpeneneHne NOHATHIO KOHCTAHTA PaBHOBECHSL.

4. CBs13p KOHCTaHTHI PAaBHOBECHS C PABHOBECHBIMU KOHIEHTpanusMu. OT Kakux (pakTOPOB 3aBUCHT 3HAUEHHE KOHCTAHTEHI
paBHOBecus?

5. Coopmynupyitre npunnun Jle-lllarense. Kakue akropbl BIUAIOT HA H3MEHEHHE XHMHUYECKOTO PAaBHOBECHS?

6. Kak BIHSIOT yMEHBIICHHE KOHIICHTPAIIUN PEaTHpPYIOMIMX BEIIECTB, TEMIIEPaTyphl M AaBJICHHUS HAa CMEIICHUE
XHMHUYECKOT0 paBHOBecus B peaxuun: N2 + 3H2 [ 2NH3 + Q.

7. Kak BIusitoT yBenmMueHUEe KOHLEHTpALMU MPOAYKTOB PEaKIMH, TEMIEPATYphl U JABICHUS HA CMEIIEHHE XUMHYECKOTOo
paBHOBecus B peakiuu: N2 + 3H2 [ 2NH3 + Q.

8. PaBHOBecue B rereporeHHeIX cucteMax. OT Kakux (pakTOpPOB OHA 3aBHCHT?

9. B kakyio cropony cmecturcst paBHoBecue peakuuu COCI2(r.) [0 CO (r.) + CI2(r.) mpu BBeIEHUN B PAaBHOBECHYIO
CHCTEMY MHEPTHOTO rasa npu: a) V = const; 6) p = const.

10. Kak Bnuser uaMeHeHHe NaBJICHHUS Ha PABHOBECHE CIIEAYIOIMIMX PEaKIHii:

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

11. Yepes HexkoTopoe BpeMs nocie Havana peakuun 4HCI + O2 [1 2H20 + 2C12 xoHIEHTpAIMK BEIIECTB COCTABIISIIN:

[H20] = 0,12 momw/it; [C12] = 0,12 momns/it; [HCI] = 0,3 mons/it; [O2] = 0,2 mons/i. Halinure: a) 3HaueHHe KOHCTAHTHI PABHOBECHST;
0) KaKOBBI HCXOHbIE KOHIIEHTPAIIMH XJIOPOBOIOPOa U KHCIOpoaa?
12. Kak BIUSIOT YMCHBIICHHE TEMIEPATyphl, IAaBJICHHS U KOHLCHTPAIMU MPOAYKTOB PEaKIMU Ha
CMEIIICHHAE XHMUYECKOTO PaBHOBECHS B CICAYIOMINX CHCTeMax?

a) 2NO + 02 [] 2NO2 + 28 kkai; 6) 2HBr [] H2 + Br2 -16 kkain.
13. Koncranra paBHoBecus peakiuu FeO(k.) + CO(r.) [ Fe(k.) + CO2(r.) mpu HeKoTOpoii Temnepatype paBHa 0,5. Haiinurte
paBHoBecHble KoHIeHTparmu CO u CO2, eciu HaYaabHbIE KOHIIEHTPAIMK 3THX BeriecTB coctaristin: [CO] = 0,05 monb/n; [CO2]
=0,01 moJb/11.
14. PaBroBecue B cucreme H2 (r.) + 12 (r.) [] 2HI (r.) ycTaHOBHIIOCH NIPH CHEAYIONMX KoHIeHTparwax: [H2] = 0,025 mons/m; [12]
= 0,005 mous/m; [HI] = 0,09 mons/n. Onpenenute UCXOJHBIE KOHIIEHTPALIMH HOJIAa K BOJOPOAA. .
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 peakIiy; 0) HCXOJHYI0 KOHIIeHTpanuio NO2.

Bomnpoce! 1 3aaaun k gabopatopubiM pabotam 1o TeMe PACTBOPDI: «Teopus 37eKTPOTUTHIECKOM AUCCOUAIMU. Peakinu
HOHHOTO 00MeHa», «/1oHHOE IPOU3BEICHIE BOIBI, BOJOPOIHBIHN IMOKa3aTeby, « napomms»
JaiiTe onpeneneHuss NOHATUSM AJIEKTPOJIUT U HEAIEKTPOoIuThl. [lpuBeaute npumepsl.
ChopmynupyiTe TpH MOJOKEHUSI TEOPUH AIIEKTPOJUTHUECKON AUCCOIMALINY IIBEICKOTO XHUMHUKa AppeHuyca.
KakoB MeXaHH3M 3JEKTPOIUTUYECKON TUccolMalum?
JaiiTe onpeneneHuss MOHATUSIM TUAPATHI, COJNBBATHI, THApATAlUs U coiibBaTanus. [IpuBeaure nmpuMepsl.
Juccounarysi KUCIOT (OTHOOCHOBHBIX, IByXOCHOBHBIX M TPEXOCHOBHBIX).
Huccounaryst ocCHOBaHUN (OJHOKHCIOTHBIX, IBYXKUCIOTHBIX U TPEXKHUCIOTHBIX).
Juccoumanust cpeaHUX COJIeH, KUCIBIX M OCHOBHBIX COJICH.
VonHsle ypaBHEHHS peakiuii (Kakue BEIecTBa CIIENyeT M300pa)kaTh B BHIE MOJEKYN).
. [IpuBeauTe npuMepsl HOHHBIX PEaKIHii UAYIIHX ¢ 00pa30BaHUEM OCAJKOB.
10. [IpuBenuTe MprMepsl HOHHBIX PEaKIUi WYX ¢ 00pa30BaHHUEM ra3000pa3HBIX H MaJOPAaCTBOPHMEIX BEHICCTB.
11. [IpuBeanuTe MPUMEPHI HOHHBIX PEAKIMA UAYIIHX C 00pa30BaHUEM MAJIOJIUCCOIMHUPYIONIUX BEIIECTB (CITa0BIX
3JIEKTPOJIUTOB).
12. [puBenuTe MpUMepbl HOHHBIX PEaKIUi WAYIIUX ¢ 00pa30BaHUEM KOMILUICKCHBIX COCTHHCHHUI.
13. Crenens aucconuanuu. KoHcranTa aucconyanuu.
14. ®akTophI BAMAIONINE HA CTETICHb AUCCONHANNH (TIPHPOIA PACTBOPHUTEIIS,
KOHIIEHTPAILMsI PacTBOpa U HAINYHME OJJHOUMEHHBIX HOHOB)
15. CuinpHBIC U clTaOBIe SIEKTPOIHTHI.
16. [IpuMeHeHne 3aKOHA IEHCTBYIONIMX MAcC K CIIA0BIM JJIEKTPOJIUTAM.
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Bormpocs! 1 3aaun K 1a60opaTopHbIM paboTam «OKHCIUTEIbHO-BOCCTAHOBUTEIBHbIE PEAKIINIY, «DIEKTPOIIN3)

Onexrponus. 3akonsl Dapanes.

B dgem pasHHUIa MpoIeccoB 3MEKTPOIN3a PaciuIaBOB M PacTBOPOB. [IpuBecTH mpuMeps .

Uro Takoe BBIXOJ MO TOKY?

Yto Takoe 3neKTpopaUHUPOBAHNE METAIIOB?

. Haiinure 00bpeM kncimopona (H. y.), KOTOPBIA BBIIEIACTCS NPH NMPOIYCKAaHWU TOKa CiIoi 6A B TedeHnu 30 MuH. gepe3
BoIHEIH pacTBop KOH.

6. [Tpu snexrponnze BogHOoro pactBopa Cr2(SO4)3 Tokom cuiioit 2A macca Karoaa yBenuuwiack Ha 8 r. B TeueHun kakoro
BPEMEHH IIPOBOININ JIEKTPOIH3?

7. BeIauCINTE 3MEKTPOXUMIYECKIH SKBUBAJICHT IMHKA, €CIIN MPH 3JeKTpoim3e pactBopa ZnCl2 Toxom 2,8A a 3a 5 mun 32 cex
Belienmiioch 0,314 r nunka. [lpuBennTe cxemy 2JIEKTpOSIN3a U ypaBHEHHS PEAKLUil Ha 3JIeKTPOoJax.

8. Ilpu snexTponuse pacTBopa cyiabhara MeIy Ha aHo e BbLIeannock 560 Mt kucinopoga. CKOJIBKO rpaMMOB MEJH BBIIEIHIOCH Ha
katone? Hanumure ypaBHEHUS peaklyii, IPOTEKAIOMIMX Ha 3JIEKTPOJax.

9. CocTaBUTH AIIEKTPOHHBIC YPAaBHEHUS PEaKIUif, IPOUCXOIAIINX HA YTOJIBHBIX 3JEKTPOIaX IPH 3IEKTPOIN3e PACcTBOpa XJIOPHIA
meau (II). Onpenenuts, Kakue NPOIYKThI BBLAENISAIOTCS Ha AIEKTPOAAX.

10. CocTaBUTB BIIEKTPOHHBIE YPaBHEHUS MIPOIIECCOB, IPOUCXOAAIINX IIPH AIEKTPOIIN3E PACTBOpPa Cylb(aTa IIMHKA C HHEPTHBIMH
anekTpoaaMu. ONpenennuTh COCTaB IPOAYKTOB, BEIICIUBIINXCS HA 3JIEKTPOIaX U 00pa30BaBIINXCS B KATOAHOM M aHOJAHOM
IpPOCTPaHCTBE.
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11. CocTaBUTH NIEKTPOHHBIE YPABHEHUS PEAKIIHH, TPOHCXOIAIIUX TIPH AIEKTPOIIU3E PACTBOPA CyIb(aTa HUKEIS ¢ HUKEIEBbIM
AHOJIOM.

12. KakoBa cuiia TOKa IpH 3JEKTpon3e, eciu 3a S0 MuH Beaenmiack Bes menp u3 120 ma pactBopa CuSO4 konuentpanuu 0,4
MOJB/1?

13. Kakoii 06beM Bogopoaa (H.y.) BEIAETUTCS Ha KaToJe, eciu yepe3 pactBop NaCl npomymieH Tok cuiioit 2A B Teuenue 20 Mun?
14. Jlerans xpomupyercsi B BogHOoM pactBope Cr2(S04)3 npu cuse Toka 3A. Onpenenuts NpoA0HKUTEIBHOCTh SJIEKTPOJIN3a, €CIIN
Ha TMOBEPXHOCTH JeTaId HeoOXoauMo HaHecTH 1,3 T xpoma. Berxon o Toky paBet 40%.

15. B ueM 0cOGEHHOCTH METATTHYECKON CBA3U?

16. YUrto Takoe psiJ HANPSDKEHUST METAIJIOB, M KaKHe MPaKTUYECKUE BHIBOJBI MOXKHO CHENIaTh U3 Hero?

17. Kakyro (yHKITHFO BBITIOTHSIET METAJII IIPA B3aUMOJICHCTBUY C KHCIOTaMU?

18. Yem oOBsACHsETCS MaCCUBHPOBaHKE MeTamnoB? Kakue MeTauibl HaCCHBUPYIOTCA KOHIIGHTPHPOBAHHBIMHU PACTBOPAMH CEPHOH U
A30THOM KHCIOTHI?

19. Kakue MeTauibl B3aMMOAEHCTBYIOT C KUCJIOTaMHU U Lieaoyamu?

20. Kaxue MpoayKTHI MOIY4aroTCs TP B3aMMOICHCTBHHN aKTHBHBIX MeTaintoB (Li — Al) ¢ KOHIIEHTPHPOBAaHHO CEPHOM KUCIOTOI?
IIpuBenure npuMepsl U HAIMINKTE YPABHEHUS PEAKLIMMI.

21. Kakue BeliecTBa noixy4arorcs Mpyu B3aUMOJICHCTBUHM Maj0aKTUBHBIX MeTaiioB (Cu — Au) ¢ KOHIIGHTPUPOBAHHOW a30THOM
kucnotoi? [Ipuseaure npuMepsl ¥ HAUIIUTE YPABHEHUSI PEAKLIUIL.

22. B pacTBOp XOpPOBOJOPOAHON KHCIOTHI OITYCTIIIH IIHK KOJIH4ecTBOM BemecTBa 0,2 Mok, Kakoit 06beM ra3za MoxkeT
BBLIENUTHCSA (H.Y.)?

23. JInst noy4eHus BoJopoia 00paboTali cMech CTPYXKEK MeTallla M MEIH Maccoil 1 T pacTBOpoM pa3daBICHHON CepHOU
KUCTIOTEI. OOBEM BBIIEIUBIIETOCS BOJOPOA OKa3aJICs paBHBIM 1,12 11 (H.y.). BEIUHCINTE cOCTaB CMecH B IPOIIEHTAX.

24. Ipu pacTBOpeHHU 00pa3La cMeCH OIMMIOK MEAIH, XKele3a U 30J0Ta B KOHIIEHTPUPOBAaHHON a30THOH KucIoTe 00pa3oBaiocs 6,72
nraszau 8,55 r HepacTBOpUMOTro octaTka. [Ipu pacTBOpeHHH Takoil e HaBECKU B XJIOPOBOJOPOJHON KUCIOTE BBIACIUIOCH 3,36 11
raza. OnpenenuThb MPOIEHTHBIA COCTaB HCXOJHOM CMECH.

25. Kaxoit 13 MeTayuIoB He BBITECHIET BOJOPOM U3 pa30aBICHHBIX PACTBOPOB KHUCIOTHI:

a) MarHuw, 0) xpom, B) HaTpUH, T) PTYTb
26. Kaxue U3 IepeYnciIeHHBIX METAJUIOB CIIOCOOHBI BRITECHUTD BOJIOPOJI M3 BOJIBI?
a) JxKemneso, 0) Hatpwmii, B) cepebpo, T) JIUTHA

27. Xene3Hast INIaCTUHKA Maccoil 6 T OTpykeHa B pacTBOP MeJHOTO Kyrnopoca. [lnactunky BeIHYynH, BeIcymian. Ee macca
okazanack paBHo#t 10,13 r. 28. Beiunciute Maccy Meau, OCEBIIEH Ha MIaCTHHKE.

28. Jlutuit maccori 0,7 T ommyctrim B 100 mut Boel. Onipenienute 00beM BBIZCTUBIIETOCS ra3a H MaCCOBYIO JIOJIIO 00pa30BaBIIETOCS
BEILIECTBA B PaCTBOPE.

Bompocs! 1 3aa4n k 1abopaTopHoii padoTe «HackIeHHbIe yriaeBo10pOabDy

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

2. CpaBHHUTE pacTBOPUMOCTh Ba3eIMHOBOIO Macna B Ka)KA0il U3 Tpex Ipynn pacTBoputenei. B kakoil rpymme
pacTBOpseTCs Ba3eNHHOBOE Maciio?

3. Ha ocHOBaHMH ITOJydEHHBIX PE3y/IbTATOB NPEACKAXUTE, B KAKOM H3 pacTBopuTeneil — quatuinosoM ddupe ([1=1,15D, [
=4,34), nuokcane ([1=0, [1=2,21) win numetnindopmamuae ([1=3,86D, [1=36,7) — Ba3eIMHOBOE MACIIO PACTBOPATHLCS HE OyIIeT.
4. ITpoucxomut 11 U3MEHEHHE OKPAacKU NepMaHraHata Kajlus B npooupke?

5. CpaBHUTE [I€ICTBUE OKUCIUTEIEH — NIEpMaHraHaTa Kajlus B HEHUTpalbHOU, KUCIIOH U IENIOYHOM cpenax — IpH
KOMHATHOM TeMIIepaType U PU HarpeBaHUM.

6. Ha ocHOBaHMU ITPOBENEHHOIO SKCIIEPHUMEHTA CJeNaiTe BBIBOJA 00 OTHOIIEHWHU AKaHOB K OKHCIIEHHUIO.

7. ITo xakoMy MeXaHH3My HPOTEKAaeT PEaKIHs 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 peakuyn OpOMHPOBaHUS rekcaHa (B 'eKcaHe HECKOJBKO BTOPUYHBIX aTOMOB YIVIEpOJa H,

CIIEZI0BATEIBHO, BO3MOXKHO 00pa30BaHHE CMECH MPOLYKTOB MOHOOpOMHpOBaHHs). HazoBUTE MpOIyKTHI peaxiuy.

BOI'[pOCLI " 3aa4M K ﬂa6opaT0pH0171 pa60Te «HenacelImeHnHbie Yrii€BOAOPOJAbI. AJ'IKCHLI, AJIKWHBI, aJIKaJIUCHBI»

L. HammmmmTe peakiro OpoOMHpPOBaHUS OJEHHOBOH KUCIOTHL. OOBICHUTE MPOCTPAHCTBEHHOE HAIPABIICHHE PEAKIIHH.
2. Kaxkast kauecTBEeHHas! peaKiisl NCTIONIB3YeTcs Ul TOKA3aTeNIbCTBA HEHACHIIIEHHOCTH MCHBITYEMOTO COCIMHCHHUS?
3. CpaBHHTE PEaKIMOHHYIO CIIOCOOHOCTH OJIEMHOBOM M (yMapoBOH KHCIOT B PEAKLUSIX AIIEKTPOPUILHOTO

HpHCOeIMHEHUsI. BpoMupoBaHue 0JIeMHOBOM KHCIIOTHI TPOUCXOANT IIPH KOMHATHOH TeMnepatype. [IpeackaxuTre, notpedyercs Jin
HarpeBaHue PN OPOMUPOBAHIH (HyMapOBOIl KHCIIOTHI.

HanumuTe cxeMpl peakiuii NoxydeHus, OPOMHPOBAHUS U MATKOTO OKHCIICHHUS (TMAPOKCHIMPOBAHUSA) ITHICHA.

O 4eMm CBUZETENbCTBYET HAOJIONAaEMOE B ONbITE 00ECIBEUMBAaHNE OPOMHOW BOJBI M PAacTBOpa NepMaHraHara?
HammmmTe cxeMpl peakiuy NOTydeHHs alleTHIICHAa W KaueCTBCHHBIX PEaKIHi, BBITOJHEHHBIX B 3TOM OIIBITE.
OOBsICHUTE NPUYIMHY HATWYHSA B IIEPBOI MpoOHpKe IMIEIOYHON cpesl, 0OHapyKiuBaeMoil ¢ momoIbio (eHonpranenHa.
O ueM CBUAETENBCTBYET B HAOIIOMAEMOM OIbITE 0OecIBeYHMBaHWE OPOMHOI BOJBI M PAacTBOpa NMEpMaHraHaTa Kajaus?
Kakoe 3akiroueHne 0 CTPOSHHH NPOJYKTa PEAKIMH MOXKHO C/eNlaTh HAa OCHOBaHMHU IPOOBI ¢ OPOMHOI Bo1ON?

0. HarmmmmmTe cxemy peakuny OpOMHpPOBaHUS METHIMETAKpHIIATa.
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Bormpocs! 1 3a1aun K 1abopatopHoil paboTe « ApoMaTHIECKUE YIIEBOAOPOIbDY

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

2. B pesynpraTe okumcieHHS romosiora 6eH30ia mosrydeHa TepedraneBas kuciaoTa (6eH301-1,4-1uKapOOHOBas KUCIOTA).
Kakue yrneBogopos! MOriH OBITH TOABEPrHYTH okucienuo? [Ipusenure 1-2 npumepa.




3. Hanmmure cxemy peaknuu cyabGupoBaHUs HaTalWHA, YYUTHIBAs, YTO B YCIOBHUSIX ONBITA CYIb(UPOBAHUE MPOUCXOIUT
nipu remneparype 140-190 °C.

Bomnpocs! u 3anaun x 1aboparopHoil pabote «MoHO(DYHKIMOHATBHbBIE IIPOU3BOJHEIE YITIEBOIOPOIOB. ['aoreHOPON3BOAHEIE,
THIPOKCHIICOAEPIKAIUE TPOU3BOIHBIE (CIIUPTHI, (PEHOIIBI)»

L. HanumuTte cxeMy peakuuy NOdydeHHs XJIOP3TaHA.

2. Ilo xakoMy MeXaHU3My NPOTEKAET 3Ta peaxuus?

3. Kakyro pons B TaHHOM peakiuu Urpaer cepHas kucinora? byner iu mpoucxoauTs, 00pa3oBaHUE 3THIXJIOPUAA B
OTCYTCTBUE CEPHOU KUCIOTHI?

4. Hanmmure peakiuro ruaposinia OSH3WIXIOpUIA.

5. ITo xakoMy MexaHH3My HMPOUCXOJHUT PEaKIs THAponn3a OeH3mmxaopuaa?

6. [Touemy OeH3MIXJIOPH] JIETKO BCTyHAaeT B peakuuio ruaponunsza? Kakas mpomexyrouHasl yacTulia oOpasyercs B XOIe
peakuu?

7. YeMm 00BsICHACTCS YCTOWYNBOCTE XJIOpOEH301a K THApoin3y? ONHINTE pacrpeneieHne 3IeKTPOHHON ITIOTHOCTH B
MOJIeKyIle XJIOpOeH301a.

8. HanunmuTte cxeMy peakuuu Jeruapatalyu 3THIOBOro cnuprta. [lo kakoMy MexaHH3My IMPOTEKAaeT 3Ta peakuus?

9. Kaxoit mpoxykT oOpa3yercs B pe3ylbTaTe peakunuyl JETHAPATAIlid 3THIOBOTO CITHUpTa?

10. HammmmTe cxeMy peaknmy KaXIOTro W3 CIUPTOB ¢ peakTuBOM Jlykaca M yKakuTe MeXaHU3M peakiuu. OOBSICHUTE pOib
XJIOpHJa IIUHKA KaK KUCTIOTHI JIbomca.

1. Ha ocHOBaHMM 3KCIIEPHMEHTAIBHBIX JaHHBIX C/ENaWTe BBIBOJ O PEAKLMOHHON CIIOCOOHOCTH HCCIIEIYEMBIX CIIUPTOB.
12. Hanmmure peaknuro B3auMoeicTBus GeHona ¢ xmopumom sxenesa (I1I).

13. IMouemy peaxuust GPOMUPOBAHUS CIYXKHUT Ka4eCTBEHHOW ATl 0OHApYyxeHHs (peHOIoB?

14. OOBsCHHUTE JIETKOCTh OpOMHPOBaHUs (eHoa.

Bompocs! u 3agaun k nadopatopHoit padote «KapOoHIWITBHBIE COSTMHEHNS. AJIBICTH/IBI M KETOHBDY

L. HanummuTte peakiuo JUCOpONOPIUOHUPOBaHUs GopManbaeruia. Hamimune, kKakoro coequHEHUsT 00yCIIOBIMBAET,
KHUCITYIO PEAKIHIO Cpesibl?

2. ITo xakoMy MeXaHH3My OCYIIECTBIIICTCS PEaKIHs IUCIPOIOPIIMOHUPOBAHUS (hopManbiaernaa’?

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

4. Hammmmmte peakiro oxucienns gpopmanpaeruaa ruapoxcunom meau(ll).

5. CpaBHHUTE COCOOHOCTh K OKHCIICHUIO (popMasiberia 1 aleToHa Ha OCHOBAHHM AKCICPHMEHTAIBHBIX HaONIONCHUI.
6. Hanummre cxemy peakuuu B3aumoaencTBust popmanbiaeruaa ¢ 2,4-1TMHATPOGEHUITHIPA3HHOM.

7. ITo xakoMy MeXaHHM3My OCYLIECTBISETCA PeaKius?

8. HammmmmTe cxeMy peaknmyl MOJIydeHHs OKCHMa alleTOHA W OIMIINTE MEXaHU3M.

9. HamummuTte peakiro oOpazoBanus ifogodopma.

10. CriocoOeH JIi 3THIIOBBIN CUPT 00pa3oBhIBaTh i010(hopM?

11. Kaxkue coemuHeHHs MOXXHO OOHapyXUTh C IIOMOIIBIO HoJ0(popMHON poOsI? Kakue cTpykTypHBIE (DparMeHTHI OHU
JIOJIKHBI COJIepKaTh?

12. Hanummre cxeMmy peakiuy aleToHa ¢ TUAPOCYIb(GUTOM HATpHUA U OOBSCHUTE, O KAKOMY MEXaHU3MY OHA MPOTEKAET.
13. Kakne oOpa3yrorcst BeliecTBa, €CIIM Ha IIOJYdEHHOE IMPOU3BOLHOE I10JICHCTBOBATh Pa30aBICHHBIM PAaCTBOPOM KHCIOTHI?

Bomnpocs! u 3anaun x 1abopatopHoil pabote «KapOOHOBBIE KUCIOTHI U UX (PYHKIIMOHAIBHBIC TPOU3BOIHBIC)

L. HanumuTte cxeMy peakuuy OKHCIeHHs OeH3albJeTHa KUCIOPOAOM BO3IyXa.

2. IMouemy mpoucxoquT 0OeCIBEUNBAaHNE PACTBOPA IIEPMaHIaHaTa KaJIUs IPH 100aBICHUH 3TaHOIa?

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

4. HanummuTte cxeMy peaknuy yKCYCHOHM KHCIOTBHI ¢ THAPOKCHIOM HaTpus. Kak MOXHO OmpenenuTb KCHepHUMEHTalIbHO

HEUTpaTU3aIUI0 YKCYCHOU KUCIOTHI?

5 Hammmmmre cxemy peakumn oOpaszoBanus amerara xeme3a(lll).

6 HamumuTte cTpykTypHyo (opMydy THApOKCHIA AHUAIeTaTa XKelesa.

7. HanumuTte cxemy peakuuyu oOpa3oBaHUS KalblLIMEBON COIM CT€APHMHOBOI KUCIOTHI.

8. Kakue coenuHeHus: Ha3bIBAIOTCS MbLIaMU?

9. HammmmTe cxemy peaknny oOpa3oBaHMS OKcaslaTa KaJbIHUS.

10. Hanummre cxemy peakiuu oOpa3oBaHUs dTUIIALETATA.

11. [To kakoMy MeXaHHW3My OHa OCYIIECTBIsETCs?

12. KakoBa pois KOHIICHTPHPOBAHHOHM CEPHON KHCIOTHI B PEAKINH dTEPUPHUKAIIN?

13. HanunmuTe cxeMy peakuuy MIENTOYHOTo ruaponusa Ha npumepe 2-O-oneomn-1-O-nansMuronn-3-O-CTeponnraniiuHa.
14. Ha 4em ocHoBaHa npo6a, ¢ TOMOIIBIO KOTOPOH YCTaHABIMBAETCS MOTHOTA OMBUICHUS?

15. C Kaxo# [enpio K PeaKIHOHHON CMeCH J00aBIsIeTcs HACHIICHHBIN PacTBOP XJIOpUAA HATPHA?

16. Hanumure cxeMy peakiyy I'MApoJU3a MbUIA HA NPUMEPE NaJbMUTATa HATPUSL.

17. C Kaxoll Lenpro MPOBOAUTCA NMPEABAPUTEIBLHOE PACTBOPEHUE U MOCIEAyIoee BbhICAaTUBaHUE MbLIa?

18. O yeM CBUJETENBCTBYET NMEPBOHAYAIBHOE OTCYTCTBHE OKpPAIIMBAHUSA MHAUKATOpA U MOSBIEHHE OKPAIIMBaHUSA MOCIE

no0aBieHNs BOIBI?

Bormpocs! 1 3agaun k taboparopHoii pabote «I eTepodyHKIIMOHAIBHEIE COSMHEHUS. [ NAPOKCH- U OKCOKHCIOTBIY

1. HammmmmTe cxemsl 00pa3oBaHMs THAPOTapTpaTa M TapTpaTa Kaus.

2. O yeM CBUACTENBCTBYET 00pa30BaHHUE IBYX COJEHl BUHHOM KHCIOTHI?

3. Hanumure cxemy B3aumozenctus ruapokcuaa meau (I1) ¢ taptpatom kanus. Hannunem, Kakoro cTpyKTYpHOTO




(parmenTa o0ycIOBIeHa peaknus?

OObsicHUTE, TIOYEMY HE M3MEHSETCSl LIBET pacTBOpa B 1-i M M3MEHsETCS BO 2-il MpoOupKe.

Kaxoit mpomykT pazio)keHns JIMMOHHOW KHCIOTH OOHapyxuBaercsa B 1-if mpoOupke? Hamummre cxeMy peakIfiH.
Kaxoit mpoxykT pasnoskeHus: oOHapyxuBaercs Bo 2-if mpobupke? Hammmmre cxeMy peakIiiuy.

HanummuTte cxeMy TayTOMEpHBIX NMPEBpAIIEHUH alleTOYKCYCHOTO 3(Hpa, MPOHCXOAAIINX NIPU KOMHATHOH TeMIeparype.

. Kakoii cTpyKTypHBIH (hparMeHT MOJIEKYJIbl alleTOyKCyCHOTro 3¢upa oOyciaBiuBaeT (HOJICTOBO-KPACHOE OKPAIIUBAHHE C
xyopuaom xenesa (111)?

RS

9. Kaxkue ¢akTops! criocoOCTBYIOT CTaOMIH3aLUH €HONBHOI (hOPMBI aleTOyKCycHOTO 3dupa?

10. ITouemy ¢HOIETOBO-KpaCHOE OKpAIIMBAaHUE MCUE3aeT KaXKAblil pa3 mpu JoOaBiieHHH pacTBopa Opoma? Hamumimmre cxemy
peaKIH, MPUBOAIIEH K 00SCIIBEYMBAHHIO PACTBOPA.

11. HammmmTe cxeMy B3aHMOJCHCTBUS alleTOYKCYCHOTO 3(upa ¢ pa30aBIeHHOH CEpHON KHCIOTOMH.

12. Kakue npoIyKTsl pacuieruieHus aeToykcycHoro 3¢upa oOHapyxuBatorcs B 1-i u 2-if mpobupkax? Hanummre cxemsl
COOTBETCTBYIOIINX PEaKINi OOHAPYKEHHUS ITPOIYKTOB PACILECIUICHUS.

13. Kakoe npeBpallieHre IpeTeprneBaeT caauLIoBas KUCIOTa IIpyU HarpeBaHuu? Hanummure cxeMy peaxuuu.

14. B dgem cocrout npudrHa NOMYTHEHHUSI pacTBOpa BO BTOpoH mpobupke? HamummTe cxemy peaxkunuu.

Bomnpock! 1 3a1a4un k 1abopaTtopHoii padote «I'eTepoyHKIIOHAIEHBIE COSTUHEHUS. AMUHOKHCIIOTHI, TICTITHIBD)

1. Hanumure ypaBHEHUE peakUuU B3aMMOJAEHCTBUS INIMLUHA ¢ HUHTUIPUHOM.

2. KakyMu BHEIIHMMU NpU3HAKaMU XapaKTepU3yeTcs peakuus [|-aMHHOKHCIOT ¢ HUHTHIPUHOM?

3. Kakoe mpakTtuueckoe MPUMEHEHUE UMEET peakius [|-aMUHOKHCIOT C HUHTUAPHHOM?

4. HammmmTe ypaBHEHHE peaknny B3aUMOACHCTBHS IIHIMHA C ()OPMATBICTHIOM.

5. KakoBbl IpHUUMHBI U3MEHEHUSI OKPAaCKH HHIUKATOpa?

6. Kakoe npakTuyeckoe NpHMEHEHHE MMEET peakuus [ |-aMHHOKHUCIOT ¢ (opmanbaeruaom?

7. HammmmmTe cxeMy B3amMOIEHCTBHS TIIMIKHA C a30THCTOH KHCIOoTOH. HazoBure 0OpazoBaBIImecs COCIMHCHNUS.
8. Kakoe mpakrudeckoe NpUMEHEHUE MMEET PeaKkLus aMUHOKHUCIOT C a30TUCTOM KHUCIOTOU?

9. Hanumire cxemy B3auMmoAencTBus riuuuHa ¢ kapoonarom menu(Il).

10. Kako#i niBer xapakrepeH aJisi paCTBOPOB KOMIUIEKCHBIX CoJieit Menu?

11. Hanummire ypaBHEHUE peakluu B3aMMOJAEHCTBUM [-ajlaHMHA ¢ TUAPOKCUAOM Hatpus. IlodeMy m3MeHseTCsl OKpacka
WHAWKATOpa B XOJ€ peakiuu?

12. HanumuTte ypaBHeHue peakuuu B3auMopeiicTBus [/-alaHMHA C XJIOPOBOAOPOAHON KHCnoToH. [ToueMy mamensiercs
OKpacka MHIMKATOpa B XOJI€ pEaKkuuu?

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

14. Hanumure ypaBHeHue peakiuu B3aMMOJAEWUCTBUS TUPO3MHA C KOHLEHTPUPOBAHHOM a30THOM KHUCIOTOM.

15. Kakue []-aMHHOKHCIIOTHI OyIyT aBaTh IOJOOHYIO PEaKIUI0?

16. [Touemy mpu noOaBiieHHH aMMHaKa OKpacka MOJYYeHHOTO PacTBOpa U3MEHSETCS OT KEITOH B OpaHKeBYIO?
17. Hanumure cxemy B3ammopeicTBus mucrenHa ¢ anerarom cBuaua(ll).

18. Kakoe mpakTrueckoe nmpuMeHEeHHE UMEET peakius 1ucrenHa ¢ cosimu ceuHua (11)?

19. Hanmmure cxemy oOpa3zoBaHus Ouypera.

20. KakoBBI BHEIIHHE MPU3HAKK IIOJIOKHUTEIBFHON OMypeToBoil peakuuu?

21. Bce nu Genku garoT OMypeToBYyIO peakiuio?

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

23. Hammmmmte B 00mem Buze cxemy peakiuu Oenka c ameratoM cBuHna(Il).

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

BOHpOCBI " 3a1a4U K na60paTopH0171 pa60Te «¥YrneBoasl. MoHO- 1 Tojarucaxapuabhy

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

2. Yem oObsicHAEMCs 00MHOCTD peaknny runpokcuaa mMean (1) s sTuneHrnukons, BUHHOW KUCIOTHL M D-Titoko3bl?
3. Hanmmure peaknuio o0pa3oBaHust KOMIUIEKCHOH conn noHa Menu (1) ¢ AHONbHBIM QparMeHTOM Ha MpUMEpe
STUICHIIINKOIISL.

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

5. YeMm 00OBsICHACTCS HAJIMYHE BOCCTAHABINBAIOIINX CBOWCTB y TIIFOKO3BI?

6. OOBsICHUTE IPUIMHY MU3MEHEHHUS OKPACKU BEPXHEIO CJIOS B IPOOHpKE.

7. HanummuTte cxeMy peakuuy B3auMOAEHCTBUSA INIOKO3bI ¢ aMMUAYHBIM PAaCTBOPOM THAPOKCHIA cepedpa.

8. Kakast QyHKIMOHANbHAS TPYIA TJIFOKO3bI NPOSIBIAET BOCCTAHABINBAIOIIME CBOWCTBA?

9. OOBsicHATE OOJIBIIYIO XpOMATOTPa(QUIECKYIO MMOJBHKHOCTh PaMHO3BI IO CPABHEHUIO C TITFOKO30H.

10. Mo:kHO JIH, pacroiarasi BeIeCTBAMHU — CBUICTEIISIMH, TOJNBKO MO BennuuHe Rf mueHTHdUIMpPOBaTH HEU3BECTHOE
BEIECTBO?

11. Hammmmmre crpoeHne caxapossl (¢ moMomnisio popmyn Xeyopca). Kakyro koH(GHUTypanuio MMEIT aHOMEPHBIE aTOMEI
yriepona B octatkax D-¢pykTo3s! 1 D-IiTr0k0351, BXOAAIINX B COCTaB MOJIEKYIIBI CaXapo3bI?

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

13. OOBbsICHUTE NIPUYMHY OTCYTCTBHS BOCCTAHABJIMBAIOLMINX CBOMCTB y caxapo3bl.

14. Byner nu MyrapoTHpOBaTh CBEXKENPUTOTOBICHHBIN BOAHBIM PacTBOP caxaposbl?

15. IMouemy cBoOogHas D-Tiroko3a qaeT MOJI0XKUTENbHYI0 npoby Tpommepa, a []-IIIOKO3HBIH OCTATOK B caxapose dTOH
poObI He maet?

16. Hammmmmte ctpoeHue J1akTo3sI (¢ moMoIIsio popMynn Xeyopca). Kakyro koH(bUTYpannio nMeer aHOMEPHBIH aToM

yraepoja B ocraTke D-ranakronupano3ssl?
. ¥ M3 MOHOCAXapUIHBIX OCTATKOB B MOJEKYJIE JTAKTO3bI CII H K IHKJIO0- -T MepHUH’]
17 Kaxkoit u3 moHocaxa 0CTaTKO 0JIEKYJIE JIAKTO3BI CIIOCOOEH K IIMKIIO-OKCO-TayTOMEPHUH?




18. OOBsiCHUTE NPUYHMHY HAJIUYUS BOCCTAHABIUBAIOIUX CBONCTB Y JTAKTO3BI?

19. Kakoil nucaxapun siBisercs CTpPYKTYpHOH eaumHHULed amuio3bl? Kakoil THI ITTMKO3UIHOMN CBS3M OCYILIECTBISETCS B 3TOM
Jucaxapusie Mexy ocratkamMu D-rimroko3s1?

20. Kakyio xoH(popMmanmio uMeeT moirucaxapuaHas Mefmb aMUiIo3bl?

21. UeMm oObsicHsieTCs 00pa30BaHUE OKPAILICHHOTO KOMILIEKCa aMUIJIO3bl C HOJIOM (COeTUHEHUE BKIIOUSHHS)?

22. Hanummre peakiuio rugpoiniza MajlbTO3bl, SBISIOIIEICS CTPYKTYpHOH enuHMLel kpaxMana. B kakoit cpene
MPOUCXOIUT 3Ta peakius? Kakoit MoHOCaxapu/I moyrydaeTcs B pe3ylibTaTe MOJTHOTO THAPOJIN3a Kpaxmana?

23. O Kakux M3MEHEHHSX BO BTOPHUYHON CTPYKTYpe MOJHCAXapUAHBIX LEMeld Kpaxmala CBUAETEIbCTBYET OTCYTCTBUE
CHHET0 OKpalIMBaHUs ¢ HoxoM?

24. OO0BscHATE, TTOYEMY TOJOXHUTENbHA Tpoda TpoMMepa CBUACTENHCTBYET O TOJHOM THAPOIN3E Kpaxmalia.

Bompocs! 1 3agaun k nabopaTopHoit padoTe «I eTepolUKINUEcKre COeTMHEHUS

L. HanunmuTte cxeMy peakuuy NUPHIMHA C BOAOIL.

2. ITouemy BOIHBIN pacTBOp MMPHIAWHA W3MEHSIET OKPACKy KpacHOTro iakmyca? Kakoif cTpykTypHbIH (parmeHT
00ycnaBirBaeT OCHOBHBIE CBOMCTBA MUPUIMHA?

3. Kakue cBoiicTBa nupurHa IPOSIBISIFOTCS B PEAKLMU C MUKPHUHOBOW KuciaoToi? Hamummre cxeMy peakuuu oOpa3oBaHHs

MUKpaTa nupuanuHa.

4. OOBsICHUTE YCTOHYMBOCTh MHUPHINHA K OKHUCIICHHUIO.
5. KakuM kputepueM apoMaTHYHOCTH yHOBIETBOPSIET MOJEKyNa MUPUIUHA?
6. IToyemy nupuavH OPOSIBISIET OCHOBHBIN XapakTep?
7. Hanumure cxeMy B3aUMOAEHCTBUS NUPUAKHA C BOJOM.
8. Hamumute TayromepHsie (OPMBI MOYEBOIH KHUCIOTHI.
9. HanumuTte cxeMy B3aMMOJEHCTBUS MOUYEBOI KUCIOTHI C THIPOKCUAOM HATPHU.
10. OOBsICHUTE IPUIMHBI BOSHUKHOBEHHSI OKPALIMBAHUS B MYPEKCHIHOH mpo0e.
6. YHEBHO-METOJUYECKOE U THO®OPMALIMOHHOE OBECIIEYEHUE JUCHUIIINHBI (MOAY JIST)
6.1. Pexomenayemas iureparypa
6.1.1. OcHoBHas 1UTEpPaTypa
ABTOpBI, COCTaBUTENN 3arnaBue W3natenscrBo, rox | Komnu-Bo
JI1.1 |I'panx6epr U. U. OpraHudeckast XUMHS: yIeOHUK M.: Ipoda, 2002 67
JI1.2 | IluroBuu U. K. Kypc ananuriygeckoil XumMun: ya4eOHUK CII6.: Jlans, 2004 94
JI1.3 | Kuszes . A., Heopranuyeckast XuMusi: y4eOHHK M.: lIpoda, 2004 94
Cwmapsirus C. H.
JI1.4 | Xomuenxo I'. I1,, Heopranmueckast xuMust: yaeOHUK CII6.: UTK 45
HutoBuu U. K. I'panut, 2009
6.1.2. JlonosiHuTEIBHAS JIUTEPATYPA
ABTOPBI, COCTaBUTEIH 3arnaBue WznarensctBo, rox | Komud-Bo
JI2.1 |Eropos B. B. TeopeTrueckre OCHOBBI HEOPTaHUMYECKOH XUMHUU: KPATKUH Kype CII6.: JIanb, 2005 45
JUISL CTY/ICHTOB CEIbCKOXO3AHCTBEHHBIX BY30B : y4eOHHK
JI2.2 | Eropos B. B. Heopranndeckast xumus (OHOTCHHBIC W a0HOTCHHBIE HJIEMEHTHI): CIIb.: Jlans, 2009 20
yaebHOe mocobue
JI2.3 [Capraes I1. M. Heopranmueckast xuMust: yaeOHUK M.: KonocC, 2004 69

6.3.1 Ilepevyenn NporpaMMHOro odecrnev4eHust

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 TlepeyeHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1 | Dnexrponnas Gubmmoreunas cucrema «I5C FOPAUT www.biblio-online.ruy». [ToqHOTeKCTOBas ATEKTPOHHAS
6ubnnoTexa. MHIMBUIyanbHBII HEOTpaHHYECHHBIH JOCTYN Yepe3 GUKCHPOBaHHBIN BHemHUH [P anpec akagemMun
HEOTpaHMUYEHHOMY KOJIMUYECTBY I0JIb30BaTeNel U3 M000# TOUKHU, B KOTOPOI nMeeTcst I0CTyN K ceTd VIHTepHeT.
https://www.biblio-online.ru/

6.3.2.2 | Dnextponno-6ubaroteunas cucreMa ZNANIUM.COM. ITomHOTEKCTOBAS AMeKTpOHHAs OuOnnoTeka. MHAMBUIYaIbHBII
HEOTpaHMYECHHBIH TOCTYI Yepe3 PUKCHPOBAaHHBIN BHeIIHHH [P anpec akameMnu HEOrpaHHYEHHOMY KOJITYECTBY
MOJIB30BaTeNeH U3 000 TOUKH, B KOTOPOH MMeeTcst ZOCTyI K ceTr MHTepHerT. http://znanium.com/

6.3.2.3 | DnexTpoHHas OMOIMOTEYHAs CHCTeMa n3aTenbeTa «Jlanpy. [TomHOTEKCTOBAS HIIEKTpOHHAs OHOIMOTEeKA.
WnavBuayaapHBIN HEOTpaHUYESHHBIN TOCTYN Yepe3 PUKCHpOBaHHbIN BHemHUi [P anpec akanemMun HeOrpaHUIEHHOMY
KOJIMYECTBY MOJIb30BATENEH U3 JTI000H TOYKH, B KOTOPOH UMeeTcs A0CTyM K ceTr MuTepHeT.http://e.lanbook.com

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIIMHBI (MOAY JIS)




Aynutopus Bun pabot Haznauenwne OcHaIEHHOCTh

YuebHast aynuTOpuUs CTOBI, CTYIIBS yIEHUYIECKHE, JEMOHCTPAIIOHHOE 000pyI0BaHNE
(mpoextop ACER (1 wirt.), iudpoBas uHTEpakTHBHAsS qocka (1 miT.),
322 Tlex nepcoranbHBIN Kommbiorep ACER (1 mT.) 1 yaeOHO-HATIISIIHEIC
ocoous
YuebHast aynuTOpUs [xad co crennann3npoBaHHBIM HHBEHTapeM (IIPOOHUPKH, KOJIOHI,

MTUIETKH, IITATHBbI, MEPHBIC CTAKAHBI, XUMHUYCCKUE PEAKTUBBI), K]
BBITsDKHOH (1 mIT.), Tabnuna «PacTBOPUMOCTD KUCIOT U

433 JIa6 ocHoBanui» (1 mt.), Tabnmna «Ileproamueckas cucrema
MenneneeBa" (1 mr.), gocka knaccHas (1 mr.), cTonbl 1a60paTOpHBIE
(6 wT.), Tabypetku (14 mIT.), CTYNbs yueHHUeckne (5 MmIT.), paKOBUHA
(1 mrt.), cryn /m (1 mmT.)

IMomemntenne s KoMmrmprotrepHast TeXHHKA C BO3MOKHOCTBIO TIOAKITIOYEHHS K CeTH
caMoCTOoATeNbHOM paboThl | "MHTepHeT" U obecrieueHneM JOCTYIIA B AICKTPOHHYIO
nHPOPMAIIMOHHO-00pa3oBaTeNbHyIo cpeny opranuzanuu(19 mr.),
ctoubl (17 mT.), KOMIBIOTEPHBIN CTOJ 6-1 MECTHBIH (3 IUT.), CTYIbs
yaenngeckne (34 mr.), crynsst /M (18 mT.), cTemtaxu ¢
nuTepatypoii, Bugeoysenuuutens Optelec Wide Screen (1 mit.)

123 CP

YuebHast ayauTopust Ikad co cnenuanu3upoBaHHBIM HHBEHTapeM (IIPOOUPKH, KOJIObI,
IIUIICTKY, ITATUBBI, MEPHBIEC CTAKaHbI, XUMHUIECKHE peakTUBb) (1
mT.), mKad BEITSDKHOM (1 mT.), Tabnuma «PacTBOPIMOCTE KHCIIOT H
ocHoBanui» (1 wr.), Tabnuna «Ileproguueckas cucrema
MenpeneeBay (1 wrt.), nocka kinaccHas (1 mwrT.), cTossl 1abopaTopHbIe
(5 mt.), Tabyperku (14 mT.), pakouHa (1 mrT.), cTym /m (1 mmT.)

431

8. METOIMYECKHUE YKA3ZAHUA /1A OBYYAIOIIUXCA 11O OCBOEHUIO JUCHHUIIJIMHBI (MOZY JISA)

Meroauka u3ydeHus Kypca IpeycMaTpruBaeT Hapsay ¢ JEKIHIMH U T1a00opaTOpHBIMHA 3aHATHIMH, OPTaHU3AIMIO CAMOCTOSTEIILHOM
paboTHI CTYICHTOB, IPOBECHNE KOHCYIbTAlNi, PyKOBOACTBO JOKJIAJaMHU CTYJCHTOB JUIS BBICTYIIICHHS HA HAYIHO-IIPAKTHIECKIX
KOH(EpPEeHIHSIX, OCYIIECTBICHUE TEKYIETO U IPOMEKYTOUHOTO (hOpM KOHTPOJISL.

Cucrema 3HaHHH 110 AUCHUIUINHE «XUMHUD» GOpMHUpYeTCs B XO/I€ ayAUTOPHBIX U BHEAYJUTOPHBIX (CAMOCTOSATENBHBIX) 3aHATHI.
Hcrions3ys JIEKIMOHHBII MaTeprall, y9eOHUKH 1 yaeOHbIe TOCOOHs, TOTOTHUTENBHYIO JIUTEPaTypy, IPOSBIISLA TBOPUYECKUH TOAXO,
oOyuarormuiics TOTOBUTCSA K Ta00OPAaTOPHBIM 3aHATHSIM, PACCMaTpUBast UX KaK MOMOIHEHHE, yIITyOIeHHe, CHCTEMaTU3aI[HI0 CBOUX
TEOPETUYECKUX 3HAHUH.

J1n1s1 0OCBOCHUS UCIMIUTMHEI CTYAEHTaMH HEOOX0IUMO:

1. mocemaTh JEKIMN, Ha KOTOPBIX B CKATOM M CHCTEMHOM BHJIE M3J1araloTCsl OCHOBBI UCIUIUIMHEL: JAIOTCS OTpeeTIeHIs IOHATHIA,
TE€pMHHOB, KOTOPbIE JOJDKHBI 3HATh CTyAEHTHL. CTyAEHTy BaXKHO MOHSATh, YTO JIEKLU €CTh CBOe0oOpa3Has TBopUecKas hopma
caMoCTOATeNbHON paboThl. Hafo mbITaThes CTaTh AKTUBHBIM COYYaCTHUKOM JIEKIIMU: JyMaTh, CPABHUBATh U3BECTHOE C BHOBb
[0JIy4a€MbIMU 3HAaHUSIMU, BOWTH B JIOTUKY M3JI0KEHUSI MaTepUaia JEKTOPOM, CIEIUTh 32 XOJ0M €T0 MbICIIEH, 3a eT0
apryMeHTaluel, HaXOUTh B Hel KaXKyluecs BaM cirabocT. Bo BpeMs JleKuuu MOXKHO 3aJaTh JIEKTOPY BOIIPOC, JKENATeIbHO B
NHUCBMEHHOI (popMe, YTOOBI He MEIaTh M He HapyLIaTh JIOTUKH NPOBeAeHHs JIeKIMU. Kaxas IeKius 10KHa ObITh JTOTHYECKH
BHYTPEHHE 3aBEpIICHHBIM 3TaIloM M3JI0KeHU MaTepraia Kypca. [Iopsaok m3moxeHus 1 00beM H3JIaraeéMoro Ha KaxkJI0H JICKIIINH
Martepuana onpezensercs Paboueit mporpammoil yaeOHON TUCIUITIIMHBI ¥ IPEIYCMOTPEHHBIM B Hell pacIipe/ie/IeHneM KOJIHIecTBa
4acoB Ha KaXkayro TeMy. Kakas JeKiust CTpOUTCs 10 MPUHLUITY TPHAIbL: OT OOIETO — K YaCTHOMY, a Ha ee 3aBEepIIArOIleM dTare
— BO3BpalleHHe K 00I1IeMy Ha ypOBHE BHOBb M3JI0’KEHHOTO MaTepHana. JTo TpeOyeT IoMUNHEHNE €€ OTPEACIICHHOMY, CTPOTO
BBIZICPKMBAEMOMY aJITOPUTMY WM TutaHy. OdeHs BaxkHO cOOTHECTH MaTepHal JEKINH C TEMOH IIPOTPaMMBI H YCTAHOBHUTH, KaKHe
€e BOIIPOCHI HAIILTH OCBEICHUE B MIPOCITYIIAaHHOMN Jekun. Takke Mmojae3Ho odpamaTses U K yaeOHuKy. JIekuus u ydeOHuK He
3aMEHSIOT, a JAOMOJHSIIOT APYT ApyTa.

2. TocemaTh J1abopaTOpHBIE 3aHATHS, K KOTOPBIM CIIETyeT TOTOBUTHCS U aKTUBHO Ha HUX paboTtath. JlabopaTopHBIe 3aHATHS
HEoOX0AMMO TIAaHUPOBATH TaK, YTOOBI TeMa JIEKIUHY NPENIeCTBOBaIA JaHHOH Teme 1abopaTtopHoro 3aHsaTusA. Ha nmepsom
1a60paTOPHOM 3aHITUU CTYAEHTHI, KPOME MHCTPYKTaXKa 10 TeXHUKE 0€30MaCHOCTH, TOJIKHBI OBITH MPEAYNPEXKAEHBI O paboyeM
pacropsiike 3aHATUS, B YACTHOCTH O TOM, YTO UX paboune MecTa JOJDKHBI ObITh MOATOTOBIEHBI 10 3BOHKA. JJabopaTopHOe 3aHsATHE
HEoOX0ANMO HaYMHATh C ONIPOCa, KOTOPBIN JUIS TPYHITEI B 15 deoBek He ToJbkeH 3aHnMath Oombmie 15-20 muH. Bo Bpems ompoca
JIOJDKHBI OBITH OIMPOIIEHBI BCE CTYACHTHI TPYIIIBI, OTOMY BOIIPOCEHL, IPEAIaraeMble CTyA€HTaM, JOJIKHBI OBITh HACTOIBKO
KOHKPETHBI, 4TOOBI TPeOOBaIM KOPOTKOT0, KOHKPETHOTO OTBETA. 3aTe€M IIPENoAaBaTenb A0JIKEH 03HAKOMUTD CTYIEHTOB C
COZIep)KaHUEM 3aHATHA, C KOHKPETHBIMHI 00BEKTaMH1, KOTOPBIE OHU TOJDKHBI H3ydUTh. Ha KaXkioM 3aHATHH, TapajuiedbHo C
1abopaTopHOil paboTOH, pEeKOMEHYeTC s BRLISIATH AL CTYACHTOB BpeMs (BO BTOPOH IIOJIOBHHE 3aHATHS) HAa IPEIBIBICHIE HA
IpOBEPKy paboT, Ha POXOKAECHHUE TEKYIIEro TeCTUpOBaHUs (MMCBMEHHOTO OTBETA Ha YXKe MPOpabOTaHHBIE paHee TEMBI
71a00paTOPHBIX 3aHATHH). CTYJEHTEI, IPOITYCTHBILNE 3aHATHE, WIIM HE TI0ITOTOBUBIINECS K HEMY, IPHUITIAIIAIOTCS Ha
KOHCYIIBTAIIMIO K IIpenogaBaTento. JJabopaTopHOe 3aHATHE 3aKaHINBACTCS IIOIBEJCHUEM HTOTOB: BBIBOJAMH 110 TEME U
BBICTABJICHHEM OLICHOK.

3. cucTeMaTHUYECKH 3aHUMaThCsl CAMOCTOSITENbHOM paboTOM, KOTOpas BKIIOYAET B ceOs U3ydeHHe JOMOIHUTENbHON HH(OPMAIIH,
MaTepHaJIoB YIeOHHKOB U CTAaTEH U3 NEpUOANIECKON JINTEPATyphl, pEIICHUE 3a/1a4, HalMCaHNUe JIOKIalI0B, pedepaToB Uit
MOJTy9IEHHS TITyOOKHUX JOMOTHUTENBHBIX 3HAHMH. 3a/1aHus JUIT CAMOCTOSTENBHON pabOTHI BBIAAOTCS MIPEOAaBaTENEM.

4. moj pyKOBOJACTBOM IIPENoAaBaTells 3aHUMAThCs HAydHO-UCCIIEI0BAaTENIbCKOM PaboTOll, 4TO IpeanonaraeT BEICTYIIICHHS C
JIOKJIaJlaM1 Ha HaYYHO-TIPAaKTHYECKIX KOH(PEPEHIUIX U MyOIMKAINIO TE3HCOB U CTaTe! 110 UX Pe3ylIbTaTaM.

5. Ip¥ BO3HUKAIOMINX 3aTPYAHSHUAX IIPH OCBOCHHUHN TUCIUIIIMHBI « XUMHUSD», U HEYCIICBAIONINX CTYJCHTOB U CTY/ICHTOB, HE




NOCEILAOIUX 3aHATHS, IIPOBOISITCS €KECHEAEIBbHbIE KOHCYIIbTALMU, HA KOTOPBIE IPUIIALIAOTCS HEYCIIEBAOIINE CTYIEHTHI, a
TaKKe CTYHAEHTHI, HCIBITHIBAIONIE TIOTPEOHOCTh B TOMOIIX TPENOJaBaTeNs MPU U3y4€HUN TUCHUIIIHHBI.

ITpu n3ydyeHuy AUCHMITIMHBL «XUMUA» CIEAYET YCBOUTH!

- OO01Iyr0 XUMHUIO

- Heoprannueckyro Xxumuto

- AHaNUTHYECKYIO XHMHUIO

- OpraHu4eckyro XUMHIO
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JOHNOJIHEHHUA 1 U3BMEHEHUA
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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



