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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

Mukpobunomnorus
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®uznonorus U OMOXUMHUSI PaCTCHUN

223

I'eonesus ¢ ocHoBaMH 36MH€y€TpOﬁCTBa

224

DUTONATOIOTHUSI U SHTOMOJIOTHS

225

OO01ast reHeTHKA

2.2.6

Arpoxumus

2.2.7

IImomoBoacTBO

2.2.8

OBOI1IEBOICTBO

2.2.9

OCHOBEI CCIICKIIMN U CEMCHOBOICTBA

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 MOJIEKYISIPHO-UOHHBIE YPaBHEHUS TUCCOLMALIMY U TUAPOIIN3a U ONIPENEIATh PEAKLIUIO CPEbI
3.2.6 | coCTaBIATH ypaBHECHUS, PACCTABIATH KOA(QQUIIMEHTHI, ONPEeNsITh OKUCIHTENb i BOCCTAHOBHUTEIh
3.2.7 | xapakTepu30BaTh CBOWCTBA U HAXOIUTh KOJIMUECTBEHHbIE XapaKTEPUCTUKHU BELIECTB U UX BOJIHBIX pacTBopoB (pH,
PacTBOPUMOCTH)
3.2.8 | cocTaBJISITh YypaBHEHUS KAUECTBEHHBIX PEAKIUI U YKa3bIBaTh IPU3HAKU UX MPOTEKaHUS
3.2.9 | BLIYMCIIATE CO/IEPKAHKE BELIECTB M0 pe3yabTaTaM aHaIu3
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 | cocTaBIATE HA3BAaHHS M XUMHYCCKIE YPABHCHHUS PEAaKIHi KapOOHOBBIX KHCIOT U UX IPOU3BOTHBIX
3.2.17 | cocTaBiATh Ha3BaHUS U XMMUYECKUE YPaBHEHUS PEAKLUI a30TCoAepKaIUX IPOU3BOIHBIX YIIIEBOIOPOIOB
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 aHanm3e y4eOHOMU, HAYYHOIT JIUTEPATypHl C IPUMEHEHHEM HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH
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
XMMUH
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
JI2.2J12.3
J12.4 J12.5
Tema 1.1 OcHoBHBIE OHSATHS XUMUH /Cp/ 1 4 OIIK-1.1 JIT.1JI1.2 0 0 Ormpoc,
OIIK-1.2 JI1.3 IIPOBEPKa
JI11.4J12.1 3aJlaHuH
JI2.2J12.3
J12.4 J12.5
Tema 1.2. OcHOBHBIE 3aKOHBI XUMUH /JIeK/ 1 1 OIIK-1.1 JIT.1J11.2 0 0
OIIK-1.2 J1.3
JI1.4J12.1
JI2.2J12.3
J12.4J12.5
Tema 1.2. OcHOoBHBIE 3ak0HBI XUMHN /Cp/ 1 4 OIIK-1.1 J1.1J11.2 0 0 Ompoc,
OIIK-1.2 JI1.3 IIpOBEpKa
JI1.4J12.1 3aJaHuf
JI2.2J12.3
J12.4 J12.5
Pa3gen 2. CtpoeHue aToma u
TMepHOAUYECKHIA 3aK0H
Tema 2.1. D1eKTpOHHOE CTPOCHHE 1 1 OIIK-1.1 JIT.1JI1.2 0 0
aToma /JIex/ OIIK-1.2 J1.3
JI1.4J12.1
JI2.2J12.3
J12.4 J12.5




Tema 2.1. DneKTpoHHOE CTPOCHUE OIIK-1.1 J1.1J11.2 Ompoc,
atoma /Cp/ OIIK-1.2 JI1.3 MpoBepKa
JI1.4J12.1 3a1aHui
JI2.2J12.3
J12.4J12.5
Tema 2.2. IlepuoanyecKuii 3aK0H U OIIK-1.1 JI1.1 J11.2
MEPUOINYECKAsI CHCTEMA XUMUYECKUX OIIK-1.2 JI1.3
anemenToB JI.1. Menneneepa /Jlek/ JI1.4J12.1
J12.2712.3
J12.4J12.5
Tema 2.2. Ilepuoanyeckuii 3aK0H U OIIK-1.1 JIT.1JI1.2 Ormpoc,
MEPUONYECKAs] CHCTEMA XUMUYECKUX OIIK-1.2 JI1.3 MpOBEPKa
anementoB [I.M1. Menaeneesa /Cp/ JI11.4J12.1 3aJlaHuH
J12.2712.3
J12.4 J12.5
Paznen 3. Xumnueckasi cBsI3b M CTPYKTYpa
MOJIEKY.T
Tema 3.1. Tunel xumuueckux cpsizeid /Cp/ OIIK-1.1 JI.1J11.2
OIIK-1.2 J1.3
JI1.4712.1
J12.2J12.3
J12.4J12.5
Tema 3.2. TuOpuau3auss aTOMHBIX OIIK-1.1 JIT.1JI1.2 Ompoc,
opburanei. 6- u T-cBsizu /Cp/ OIlK-1.2 JI1.3 MpoBepKa
JI1.4J12.1 3aaHui
J12.2712.3
J12.4J12.5
Paznen 4. OcHOBHbIE 3aKOHOMEPHOCTH
NMPOTeKAHUS XUMHYECKUX PeaKIuii
Tema 4.1. TernoBsie 3 HeKTH peakuid. OIIK-1.1 JIT.1 JI1.2 Ormpoc,
Ounranenus /Cp/ OIIK-1.2 JI1.3 IIpoBepKa
JI1.4J12.1 3aaHuH,
J12.2J12.3 3aIuUTa
J12.4J12.5 1ab0paTOPHBIX
pabot
Tema 4.2. CKOpOCTbh XMMHYECKHX OIIK-1.1 JIT.1JI1.2 Ompoc,
peaknutii /Cp/ OIIK-1.2 JI1.3 MpoBepKa
JI1.4J12.1 3aaHui
J12.2712.3
J12.4 J12.5
Tema 4.3. XuMuyeckoe paBHOBECHE. OIIK-1.1 JIT.1J11.2 Ormpoc,
Ipunnun Jle [latense /Cp/ OIIK-1.2 JI1.3 MpoBepKa
JI1.4712.1 3aJaHui
J12.2J12.3
J12.4 J12.5
Pazgen S. ®uzuko-xumMuuecKkas Teopus
PacCTBOPOB YIEKTPOJIHUTOB H
HEYIEKTPOJIHTOB
Tema 5.1. Mexanusm o0Opa3oBaHuUs OIIK-1.1 JIT.1JI1.2
pacTBOpoB H UX Kinaccudukanus. VneanpHbe OIIK-1.2 JI1.3
U peajbHble pacTBOphl. PacTBopeHue kak JI1.4J12.1
(usuko-xumMudeckuit mporecc /Cp/ JI2.2 J12.3
J12.4 J12.5
Tema 5.2. 3aBUCUMOCTD PACTBOPUMOCTH OIIK-1.1 JIT.1J11.2
Pa3NIUYHBIX BELIECTB OT IPUPOIBI OIIK-1.2 J1.3
PacTBOpUTEIS, TEMIIEPATYPhI U JI1.4J12.1
nasnenus /Cp/ J12.2712.3
J12.4 J12.5
Tema 5.3. CriocoObI BbIpaKEHHsI OIIK-1.1 JIT.1JI11.2
KOHIICHTPAIMU pacTBOPOB /JIek/ OIIK-1.2 JI1.3
J1.4J12.1
J12.2J12.3

J12.4J12.5




Tema 5.3. CocoObI BeIpaxeHHs OIIK-1.1 J1.1J11.2
KOHIIEHTpaIiK pacTBopoB /Cp/ OIIK-1.2 JI1.3
JI1.4J12.1
JI2.2J12.3
J12.4J12.5
Tema 5.4. DneKTpOIUTHI U OIIK-1.1 JIT.1J11.2
ANIEKTPOJIUTHYECKas auccormanus /J1ad/ OIlK-1.2 JI1.3
JI1.4J12.1
J12.2712.3
J12.4J12.5
Tema 5.4. DneKTpoIUTHI U OIIK-1.1 JIT.1JI1.2
aNeKTpoNuTHYeCKast auccoruanys /Cp/ OIIK-1.2 J1.3
JI1.4J12.1
J12.2712.3
J12.4J12.5
Tema 5.5. NoHHOe npoun3BeieHNE BOIBI. OIIK-1.1 JIT.1J11.2
Bonoponanerii mokazatens. [lonstue 00 OIIK-1.2 JI1.3
uHanKaTopax /J1a6/ J11.4J712.1
J12.2712.3
J12.4 J12.5
Tema 5.5. MoHHOE npon3BeieHNE BOJIBI. OIIK-1.1 JIT.1JI11.2
Bonopoansrii nokazatens. [lonstue 00 OIIK-1.2 JI1.3
nHankatopax /Cp/ JI1.4712.1
J12.2712.3
2.4 J12.5
Tema 5.6. I'maponus coneii /Cp/ OIIK-1.1 JI.1J11.2
OIlK-1.2 J1.3
JI1.4712.1
JI2.2J12.3
J12.4J12.5
Pazgen 6. KommiiexkcHble coequHEeHHsI
Tema 6.1. HomeHknaTypa u kinaccupukanus OIIK-1.1 JIT.1JI1.2 Ompoc,
KOMIUIEKCHBIX COeTMHeHNN. BaxxHelimme OIIK-1.2 JI1.3 MpOBEpPKa
TUTIBI KOMIUTEKCHBIX coeannennit /Cp/ JI1.4J12.1 3aJIaHuMH,
J12.2 J12.3 3aluTa
J12.4J12.5 n1abopaToOpPHBIX
pabor
Tema 6.2. XuMudeckast cB3b B OIIK-1.1 JIT.1J11.2 Ormpoc,
KOMILIEKCHBIX COeqUHEHusX. Jucconuanus OIIK-1.2 JI1.3 IIpOBEpKa
KOMILJICKCOB B BOAHBIX pactBopax /Cp/ JI1.4J12.1 3aJlaHuH,
JI2.2J12.3 3aIuTa
J12.4 J12.5 1a60paTOPHBIX
pabot
Pazgen 7. OxucanreabHo-
BOCCTAHOBHTEJILHBIE PeaKIHH.
DJIeKTPOXHUMHUYECKHE MPOIECChI
Tema 7.1. CynHOCTS BOCCTAHOBIICHUS — OIIK-1.1 J1.1J11.2 Ompoc,
okucieHus. BoccranoBuTeny u OIIK-1.2 JI1.3 MIpOBEpKa
oxuciurenu /Cp/ JI1.4J12.1 3aJIaHUH,
JI2.2J12.3 3aIuUTa
J12.4 J12.5 1a60PaTOPHBIX
pabot
Tema 7.2. Metozpl cocTaBieHUs ypaBHEHUN OIIK-1.1 JIT.1JI1.2 Ormpoc,
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX OIIK-1.2 JI1.3 MpOBEPKa
peakuuii. BiusiHue cpenpl Ha Xapakrep JI1.4J12.1 3aJaHuH,
npoTekanus peaxiuii /Cp/ J12.2 J12.3 3aIUTa
J12.4J12.5 nabopaTopHBIX
pabor
Tema 7.3. DekTposn3 pacTBOPOB U OIIK-1.1 JIT.1JI11.2 Ompoc,
pacIiaBoB 3IEKTPOJaUTOB /Cp/ OIIK-1.2 JI1.3 MIpOBEpKa
JI1.4J12.1 3aaHNH,
JI2.2J12.3 3aIuUTa
J12.4 J12.5 11a60PaTOPHBIX

pabot




Tema 7.4. T'anbBaHUUECKUIT JIIEMEHT. 2 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
pabot
Paznen 8. Heoprannueckast xumusi.
BaxHeiimue Kaaccbl HEOPraHUYECKHX
coeqMHEeHHu I
Tema 8.1. Knaccudukanus 1 HoMeHKIaTypa 2 OIIK-1.1 JIL.1J11.2 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 4 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 8 OIIK-1.1 JIT.1J11.2 Ormpoc,
MmertamioB) /Cp/ OIIK-1.2 JI1.3 MIpoBepKa
JI1.4J712.1 3aJaHui
JI2.2J12.3
J12.4J12.5
Tema 8.4. Kucnorsr /Cp/ 8 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/ 8 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. 3auer
3auer /3auét/ 4 OIlIK-1.1 J1.1J11.2
OIIK-1.2 JI1.3
JI1.4J12.1
JI2.2J12.3
J12.4 J12.5
Pazgen 10. KauecTBeHHBbIN aHATIN3
Tema 9.1. MeToipl KaUeCTBEHHOI'O aHAJIM3a. 12 OIIK-1.1 JI1.1 J11.2 Ompoc,
Peakuuu, ucnosp3yemMple B Ka4UeCTBEHHOM OIIK-1.2 JI1.3 MpOBEpKa
aHanuse. Peakuuu pasaeneHus u J11.4J12.1 3aJJaHuHN
obHapyxeHus. CelneKTUBHOCTb U JI2.2J12.3
CerMGUIHOCTD aHATUTHYCCKUX PEAKIIUH. J12.4 J12.5
Ycn0BUs BBIIOTHEHHS! pEaKIuil.
UyBcTBUTENBHOCT. PAKTOPHI, BIUAIOIINE HA
YYBCTBUTEIBHOCTb. PEaKTHBEI: YacTHBIE,
crienupuIecKre, rpymnIoBbIe.
Knaccudukanus nonos. Kucnorno-ocHoBHas
KIaccuukanus. MeToasl KaueCTBEHHOTO
aHaynm3a. J[poOHBIi U cuCcTeMaTHYeCKUN
anamus /Cp/
Paznea 11. KotnuecTBeHHbIH aHAIU3
Tema 10.3. MeTopl KUCTIOTHO-OCHOBHOTO 8 OIIK-1.1 JIT.1JI11.2 JlabopaTtopHoe
tuTpoBanusi. OCHOBHOE ypaBHEHHE METOJIA. OIIK-1.2 JI1.3 3aHATHE.
Pa6ouue pactBopsl. CTaHIapTHBIE PACTBOPHI. JI1.4J12.1 Pa6ota B
Nnnukatopsr. [Topsanok u TexHuka JI2.2 J12.3 MaJIbIX
TuTpoBanus. Pacuersr /J1ab/ J12.4 J12.5 rpymnmnax.
/Cp/ 18 OIIK-1.1 JI.1J11.2
OIIK-1.2 JI1.3
JI1.4J12.1
JI2.2J12.3

J12.4J12.5




Pazgen 12. Knaccudpuxanus
OpPraHuYecKUuX coeIuHeHu i
Tema 11. Knaccuduxanus opraHu4ecKux 1 OIIK-1.1 JIT.1JI1.2
coenuHeHwni /JIex/ OIIK-1.2 J1.3
JI1.4J12.1
JI2.2J12.3
J12.4J12.5
Tema 11. Kitaccnguxanus opraHIIecKux 18 OIIK-1.1 JI1.1J11.2 Omnpoc,
coenuneHnit /Cp/ OIIK-1.2 J1.3 IpoBEpKa
JI1.4J12.1 3aJaHHH,
JI2.2J12.3 3alUTa
J12.4J12.5 1mabopaTopHBIX
pabot
Pazgen 13. YriieBogopoasl.
Kaaccuduxanus. [IpeaenabHbie,
HelpeedbHbIE U AaPOMATHYECKHE
yriesoaopoabl. KpaTkas xapakTtepucTtuka
MeTO/I0B MOJIy4eHHsl M CBOICTB
YIJ1eBOIOPOIOB
Tema 13 YreBogopoasl. Knaccudukanms. 18 OIIK-1.1 JI1.1J11.2 Omnpoc,
IIpenenpHble, HENpeNENbHBIE U OIIK-1.2 J1.3 IIPOBEPKa
apomaTHyeckue yriaeBoaopoabl. Kparkas JI1.4J12.1 3aJaHUH,
XapaKTepUCTHKA METO/I0B MOJyYCHUS U JI2.2J12.3 3aIuTa
CBOWCTB yrieBogopoaos /Cp/ J12.4 J12.5 m1a60paTOPHBIX
pabot
Pa3nen 14. IlpousBoanble YIJIeBOJOPOI0B
/Cp/ 18 OIIK-1.1 J1.1J11.2 Ompoc,
OIIK-1.2 JI1.3 MIpOBEpKa
JI1.4J12.1 3aJlaHUH,
J12.2J12.3 3aIIUTa
J12.4 J12.5 1a60PaTOPHBIX
pabor
Pazgen 15. HomeHkJIaTypa OpraHM4ecKux
COeMHEeHMIT
Tema 12 HomeHKIaTypa OpraHu4ecKux 1 OIIK-1.1 J1.1J11.2
coenuHenuit /Jlex/ OIIK-1.2 JI1.3
JI1.4J12.1
J12.2J12.3
J12.4 J12.5
Tema 12 HomeHkaTypa opraHu4ecKux 10 OIIK-1.1 JIT.1J11.2 Omnpoc,
coeaunenuii /Cp/ OIIK-1.2 JI1.3 MpOBEpKa
JI1.4J12.1 3a7aHUH,
JI2.2 J12.3 3aIuTa
J12.4 J12.5 J1a00paTOPHBIX
pabot
Pazgen 16. 3auer ¢ oneHkoit
3auer ¢ oneHkoit /3auéTCOn/ 4 OIIK-1.1 J1.1J11.2
OIIK-1.2 J1.3
J11.4J12.1
JI2.2J12.3
J12.4J12.5
5. ®OHJI OHEHOYHbIX CPEJCTB
5.1. IlpumepHBIii NepevyeHb BONMPOCOB K 3a4eTy
1. [Ipeamer u 3agaun xumud. SBneHus Guznveckue U XUMUYeCKHe. MecTo XMMUU CpPeH €CTeCTBEHHBIX HayK. XUMHS U
9KOJIOTHSL.
2. OCHOBBI aTOMHO-MOJIEKYISIpHOH Teopuu. [loHsATHE aToMa, 37ieMeHTa, BemmecTBa. OTHOCHTENbHAs aTOMHAS U
OTHOCHTEIIbHAS MOJICKYISIPHAS MACCHI.
3. Monb - equHUIA KONIUYECTBa BeulecTBa. MossipHas mMacca.
4. 3aKOHBI CTEXHOMETPHH: 3aKOH COXPAaHEHMS MAcCHl BEIIECTBA, 3aKOH MOCTOSHCTBA cocTaBa. OTHOCHTENBHAS TIOTHOCTH
rasa.
5. Crpoenne aroma. AtTomMHOe sapo. M3oTonbl. CTabuiIbHbIe U HECTAOUIIBHBIE SAPA.
6. JIBoiicTBeHHas pupona dnekTpoHa. CTpoeHHE ANIEKTPOHHBIX 0007109eK aToMOB. KBaHTOBBIC 4Hciia. ATOMHEIC

opbuTany. DIIEKTPOHHBIE KOHQUTYPAIIUU aTOMOB B OCHOBHOM U BO30Y)KJACHHOM COCTOSTHHSIX.




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 npenycmorpeno 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.
19.

20.
21.
22.
23.

24.

OOBsiCHUTE NPUYHMHY HAJIUYUS BOCCTAHABIUBAIOIUX CBONCTB Y JTAKTO3BI?
Kaxkoit nucaxapup SBIsSeTCsl CTPYKTypHOU enuHunelt aMmuio3bl? Kakoil THII TIMKO3UAHON CBA3M OCYILIECTBISIETCS B 5TOM
Jucaxapusie Mexy ocratkamMu D-rimroko3s1?

Kakyro xoH(pOpMAIHIo IMeeT MoIUcaXxapuaHas elb aMIIO3BI?
UeMm oObsicHsieTCs 00pa30BaHUE OKPAILICHHOTO KOMILIEKCa aMUIJIO3bl C HOJIOM (COeTUHEHUE BKIIOUSHHS)?
HanunmuTte peakiuio rufponnsa ManbTO3bl, SBISIOIIEHCS CTPYKTYpHOH equHuULEel kpaxmana. B kako#t cpeze
MIPOUCXOJINT 3Ta peakiist? Kakoi MOHOCaxapua IOTydaeTcs B pe3yabTaTe IOJHOTO THAPOIN3a Kpaxmaa?

O KakuX M3MEHEHHUSX BO BTOPHYHOH CTPYKType MOJHCaXapUAHBIX IIeNell Kpaxmala CBUICTEIbCTBYET OTCYICTBHE
CHHETO OKpalluBaHus ¢ ifogom?
OOBscHHUTE, TOYEMY TIOJIOKHUTENbHAS Tpoba TpoMMepa CBHICTENBCTBYET O MOJHOM THIPOJIM3E KpaxMaia.

Bompocs! 1 3agaun k nabopaTopHoit padoTe «I eTepolUKINUEcKre COeTMHEHUS
HanunmuTte cxeMy peakuuy NUPHIMHA C BOAOIL.

ITouemy BOIHBIN pacTBOp MMPHIAWHA W3MEHSIET OKPACKy KpacHOTro iakmyca? Kakoif cTpykTypHbIH (parmeHT
00ycnaBirBaeT OCHOBHBIE CBOMCTBA MUPUIMHA?
Kakue cBoiicTBa nupurHa IPOSIBISIFOTCS B PEAKLMU C MUKPHUHOBOW KuciaoToi? Hamummre cxeMy peakuuu oOpa3oBaHHs
NUKpaTa NUPUIUHA.

L.
2.

3.

4. OOBsICHUTE YCTOHYMBOCTh MHUPHINHA K OKHUCIICHHUIO.
5. Kakum xputepueM apoMaTHYHOCTH YIOBJIETBOPSET MOJIEKYJa MUPUIUHA?
6. [Touemy nupuIUH OPOSIBISAET OCHOBHBIN Xapakrep?
7. Hanumure cxeMy B3aUMOAEHCTBUS NUPUAKHA C BOJOM.
8. Hamumute TayromepHsie (OPMBI MOYEBOIH KHUCIOTHI.
9. Hanummre cxeMmy B3aMMOAEHCTBHUS MOUYEBOM KHCJIOTBI C THAPOKCUOM HATpPHUH.
10. OOBbsicCHUTE TPUIMHBI BOSHUKHOBEHHUS OKpAIIUBaHHUS B MYPEKCHIHOM Tpooe.
6. YA EBHO-METOJANYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJIMHBI (MOIYJIS)
6.1. Pexomenayemas Jquteparypa
6.1.1. OcHoBHas JUTEpaATYpa
ABTOpBI, COCTaBUTENHN 3arnaBue WznarensctBo, ron | Komuu-Bo
JI1.1 | I'pannoepr U. 1. Opranuyeckas XUMHUsI: Y4eOHUK M.: lIpoda, 2002 72
JI1.2 | Lurosuu U. K. Kypc ananutnueckoi XuMum: yaeOHUK CII6.: Jlans, 2004 94
JI1.3 | Kuszes 1. A., Heoprannueckas xuMusi: yaeOHHK M.: lIpoda, 2004 94
Cwmapsirus C. H.
JI1.4 | Xomuenxko I'. I1., Heopranmueckast XuMusi: y4eOHHK CII6.: UTK 50
Hurosuu U. K. I'panut, 2009
6.1.2. lono/IHNTe/IbHAS JJUTEPATYPa
ABTOpBI, COCTaBUTENN 3arnaBue WznparenscTBo, rox | Komnu-Bo
JI2.1 |Kopenman 4. 1., 3aJayHMK 110 aHATUTUYECKON XUMUU: TUTPUMETPUUECKHE Boponex: BI'TA, 7
Cyxanos II. T., METOJbI aHaIN3a : yueObHoe nocodue 2001
Kanunkuna C. IT.
JI2.2 | Hurmatymnun H. T ®dusryeckas U KOJUTOUIHAS XUMUS: yaeOHOe TocoOue Cankr-IlerepOypr: | DnekrpoH
Jlanb, 2022 HBIN
pecypce
JI2.3 | Wmenko A. B., AHanutuyueckast XUMus 1 QU3NKO-XUMHUYECKUE METOIbI ,2023 DJNEeKTpoH
Cubupuesa U. A. WCCIIeIOBAHMS: yaeOHOE TTOCOOHe HBII
pecype
JI2.4 |Heuaes A. I, Opranuyeckast XuMus Cankr-IlerepOypr: | DnekTpoH
Bonotos B. M., Jlans, 2024 HBIA
Komaposa E. B. II. H., pecypc
CaBBuH
JI2.5 [Tensdpman M. U., Xumust: yaeOHHUK Cankr-IlerepOypr: | DnexTpoH
KOctparos B. L. Jlans, 2025 HBIN
pecypce

6.3.1 IlepevyeHnb MpPOrpaMMHOro 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 Ilepeyenb HHGPOPMANMOHHBIX CIIPABOYHBIX CHCTEM




6.3.2.1 | OnexrpoHHas OubIMOTEUHAs CHCTeMa n3faTenbeTa «Jlanpy. [TomHOTEKCTOBAS ANIEKTPOHHAS OHOIMOTEKA.
VHnuBHIyanbHBIN HEOrpaHHYCHHBIH IOCTYN Yepe3 PUKCHPOBaHHBIN BHEIIHU [P anpec akaneMuu HEOrpaHHYCHHOMY
KOJIMYECTBY MOJI30BATENEH U3 TI000W TOUYKH, B KOTOPOH UMeeTcs AOCTyM K ceTr HaTepHeT.http://e.lanbook.com

7. MATEPUAJIBHO-TEXHMYECKOE OBECIIEYEHUE JUCHUIIIMHBI (MOAY JIS)

Aynuropust Bun pabot Haznauenue OCHaIIEHHOCTh
VYuebHas aynuropust CTOJIBI, CTYINIbSI yYEHHYECKUE, IEMOHCTPAIMOHHOE 000pyI0BaHIE
(mpoextop ACER (1 mt.), mudposas nHTEepakTHBHAs Aocka (1 mt.),
322 Tlex nepcoranbHbIN Kommbiorep ACER (1 mT.) u yaeOHO-HATIAIHEIE
ocoous
YuebHast ayauTopust Ika¢ co cnenuanu3upoBaHHBIM HHBEHTapeM (IIPOOUPKH, KOJIObI,

MTUITeTKH, IITaTHBEI, MEPHBIC CTAKaHBI, XUMIYECKUE PEAKTUBHI), IIKa]
BEITSDKHOH (1 mT.), Tabnwia «PacTBOPIMOCTD KUCITOT U

433 JIa6 ocHoBanui» (1 wr.), Tabnuna «Ileproguueckas cucrema
Menpeneesa" (1 mwr.), mocka kinaccHas (1 mT.), cTossl 1abopaTopHbIe
(6 mt.), Tabyperku (14 1mT.), CTYNBs ydeHHYecKHe (5 MT.), paKOBHHA
(1 wt.), cryn /M (1 wirt.)

ITomemenue mis KommnbrorepHast TEXHHKA ¢ BO3MOYKHOCTBIO MOIKITIOYEHUS K CETH
camocTosATenbHON paboThl | "MHTepHET" u oOecrieyeHneM JOCTYNa B 3JIEKTPOHHYIO
“HPOPMAIIMOHHO-00pa30BaTeNbHyIO cpeny opranu3anuu(19 mir.),
ctoisl (17 mT.), KOMIBIOTEPHBIH CTOM 6-M MECTHBIN (3 IIT.), CTYIbS
yuenudeckue (34 mwr.), crynbg /M (18 mrT.), cremnaxu ¢
nuTepartypoii, Buaeoysennuutenb Optelec Wide Screen (1 mit.)

123 CP

VYdeOHas aymuTOpHs [ITka¢ co crenuanu3npOBaHHBIM UHBEHTapeM (IPOOUPKH, KOJIOBI,
MTUIIETKH, [ITATHBbI, MEPHBIC CTAKAHBI, XUMHUICCKHE peakTuBbI) (1
mr.), mKad BeITsHKHOH (1 mT.), Tabnuua «PacTBOPUMOCTH KUCTIOT U
ocHoBaHui» (1 mt.), Tabnuna «Ilepuomuueckas cucreMa
MenpneneeBay (1 mt.), mocka kimaccHas (1 mT.), CTONEI Ta00paTOPHEIE
(5 mwt.), Tabyperku (14 mwrt.), pakoBuna (1 mwr.), crym /M (1 mmr.)

431

8. METOMYECKHUE YKA3AHUSA /IS OBYYAIOIIIUXCA IO OCBOEHUIO JUCHHUIIJIMHBI (MOZLY JIS)

Mertouka U3ydeHUs Kypca IpelycMaTpUBaeT HapsLy ¢ JIEKIUSIMHI 1 JJAOOPaTOPHBIME 3aHATHSAMH, OPTaHU3AIIIIO CAMOCTOSTEIFHOM
paboTHI CTYICHTOB, IPOBECHUE KOHCYIbTAllUi, PyKOBOACTBO JOKIAaJaMU CTYJEHTOB JUI BHICTYIJICHHUS HA HAYIHO-IIPAKTHUECKHX
KOH(EPEHIHSAX, OCYIIECTBICHNE TEKYIIET0, IPOMEXKYTOUHOTO (HOPM KOHTPOJIS.

Cucrema 3HaHUH 1O TUCIUITINHE « XUMHEI» GOpMHEpYeTCs B X0€ ayAUTOPHBIX U BHEAYAUTOPHBIX (CAMOCTOSTENBHBIX) 3aHATHI.
Hcnionb3yst TEKIMOHHBIN MaTepyal, yIeOHUKH U yIeOHbIE TOCOOHS, NOTOTHUTENBHYIO JINTEPATYPY, POSBIIAA TBOPUECKUI MOIXO,
oOyuarommuiics TOTOBUTCA K 7a00PaTOPHBIM 3aHATHSIM, pACCMaTpUBasl UX KaK MOMOTHEHME, YIITyOleHne, CUCTeMaTU3als CBOMX
TEOPETHIECKUX 3HAHHH.

Jln1s 0CBOCHUSI TUCIIMIUTHHBI CTYAEHTaMH HEOOX0ANMO:

1. mocemaTh JeKIMU, Ha KOTOPBIX B CKATOM M CUCTEMHOM BHUJI€ M31aratoTCsl OCHOBBI AUCIUILTUHEL: JAIOTCS ONpeeleH s HOHATUl,
TEPMHHOB, KOTOPBIE JIOJDKHBI 3HATh CTYAEHTHI. CTYJEHTY Ba)KHO MOHSTH, YTO JICKIUS €CTh CBOCOOpa3Has TBopuecKas Gpopma
CaMOCTOATENbHON paboThl. Hano meITaThes CTaTh aKTUBHBIM COYYaCTHHKOM JICKIIMH: TyMaTh, CPAaBHIBAThH H3BECTHOE C BHOBD
MOJTy9IaeMbIMU 3HAHUSIMHU, BOWTH B JIOTHKY M3JI0KE€HHSI MaTepHaa JIEKTOPOM, CIEAUTH 32 XOJOM €r0 MBICIICH, 3a ero
apryMeHTaluel, HaXOJUTh B HEH KaxKyluecs BaM cirabocT. Bo BpeMs IeKIMu MOKHO 3aJaTh JIEKTOPY BOIIPOC, JKENATEIbHO B
MICEMEHHOH (hopMe, YTOOBI He MeIIaTh U He HapyIIaTh JIOTHKH IIPOBEICHNS JIEKIUH. Kaxxas eKys JoJnkHa OBITh JIOTHYECKH U
BHYTPEHHE 3aBEpIICHHBIM 3TalloM M3JI0KeHUS MaTepraia Kypca. [lopsaok m3moxeHus 1 00beM H37araeéMoro Ha KaxI0H JICKITNH
MaTepHana onpeaensercs Paboueii mporpaMmMoii yaeOHOHM JUCHUIUTMHBI M TPEAYCMOTPEHHBIM B HEll paciipeefieHneM KOIUIeCcTBa
4acoB Ha KaxIyro TeMy. Kaxkaas IeKuust CTpOUTCs 10 MPUHIMITY TPHAIbl: OT OOIIEro — K 4YaCTHOMY, a Ha €€ 3aBepIIAIoIeM dTare
— BO3BpallIEHNE K 00IIeMy Ha ypOBHE BHOBb H3JI0KCHHOTO MaTepHana. JTo TpeOyeT IOAINHEHNE €€ OTPEACICHHOMY, CTPOTO
BBIJICP>KMBAaEMOMY aJITOPUTMY WM IuaHy. OdeHs BaxHO COOTHECTH MaTepHal JEKIIH C TEMOH IPOrPaMMBI H YCTAHOBUTH, KaKHe
€e BOIIPOCHI HAIILIN OCBEILIEHNE B IPOCITYIIAHHOM JIeKIMH. Takxke 1oje3Ho odpamarses U K yaeOHuKy. Jlekuns n yaeOHUK He
3aMEHSIOT, a JIOTOJHSIIOT APYT ApyTa.

2. mocemaTh J1abopaTOpHBIE 3aHATHS, K KOTOPBIM CIISTyeT TOTOBUTHCS U AKTUBHO Ha HUX paboTtaTs. JlabopaTopHbIe 3aHATHSA
HEeo0X0AMMO TIIaHUPOBATh TaK, YTOOB! TeMa JIEKIUHU NpeIecTBOBala JaHHO! TeMe TabopaTopHoro 3aHsaTus. Ha nepsom
71a00PaTOPHOM 3aHATUH CTYIICHTBI, KPOME MHCTPYKTaXKa 110 TEXHUKE 0€3011aCHOCTH, JOJDKHBI OBITh IPEAYNPEXKIEHBI 0 paboueM
pacnopsKe 3aHATHS, B YACTHOCTH O TOM, YTO MX pabodne MecTa JJOJDKHBI OBITH IIOATOTOBIICHHI 10 3BOHKA. JlabopaTtopHoe 3aHsATHE
HEoOX0AMMO HaYMHATh C ONIPOCA, KOTOPBIN I TPYMIIEI B 15 denoBek He JOIKeH 3aHuMath Oombmie 15-20 mus. Bo Bpems ompoca
JOJKHBI OBITH OMPOIIEHBI BCE CTYAEHTHI IPYIIIBI, MOTOMY BOIPOCHL, MpeIaraeMble CTyA€HTaM, JOJIKHBI ObITh HACTOIBKO
KOHKPETHBI, 9TOOBI TpeOOBaIM KOPOTKOTO, KOHKPETHOTO OTBETA. 3aTE€M ITPENoaaBaTeNb JOJDKEH 03HAKOMHUTH CTY/ICHTOB C
COZIEpKAHUEM 3aHATHA, C KOHKPETHBIMHI 00BEKTaMM, KOTOPBIC OHM JTOJDKHBI H3ydnTh. Ha kaXk1oM 3aHATHH, TapajuieabHo ©
nabopaTopHoil paboTol, peKkOMeHyeTcsl BBLASNIATH A CTYAEHTOB BpeMs (BO BTOPO MOJOBHHE 3aHATHS) Ha IIPeAbsIBICHUE HA
HPOBEPKY paboT, Ha MPOXOXKIECHHUE TEKYIIEro TECTHPOBAHUS (TMCHMEHHOTO OTBETa Ha YXKe IPOpadOTaHHbIE PAHEE TEMBI
71a00paTOpHBIX 3aHATHH). CTYIEHTHI, IPOIYCTHBIINE 3aHATHE, WM HE OJATOTOBUBIIHECS K HEMY, IIPHUTTIAIIAIOTCS HA
KOHCYIBTAIIHIO K IpernoaBarento. JlabopaTopHoe 3aHATHE 3aKaHUNBAETCSA IIOABEICHUEM HTOTOB: BEIBOAAMH IO TEME U
BBICTABJIEHHEM OLIEHOK.




3. cUCTeMaTHUYEeCKH 3aHUMAaThCS CAMOCTOSTENIBbHOM paboToN, KOTOpas BKIIOYAET B ceOs U3ydeHHe JOMOIHUTETbHON HH(OPMAIIH,
MaTepHaJIoB YIeOHHKOB M CTaTEH U3 NEpUOANYECKON JIMTEPATYpPhI, pEIICHUE 3a/]1ay, HallMCaHue JIOKIaI0B, pedepaToB Ui
TOJTy9IEHHS TITyOOKHMX JOTIOTHUTENBGHBIX 3HAHUH. 3alaHus U CAMOCTOSTENbHON pabOTHI BEIAAOTCS MIPEIOAaBaTeIeM.

4. o pyKOBOJACTBOM IIPEIIOAABATEINS 3aHUMATHCS HAYIHO-HUCCIIEN0BATENIBCKON PabOTOll, UTO Ipe/onaraeT BEICTYIIICHHS C
JOKJIaJaMy Ha Hay4dHO-TIPAKTUUECKUX KOH(PEPEHIUAX U ITyOIUKAIUIO TE3UCOB U CTaTe! 10 UX Pe3ylbTaTaM.

5. IpY BO3HUKAIOIUX 3aTPyAHEHUAX IPH OCBOCHUHU TUCLUIIIHHBI « XUMHs», I HEYCIIEBAIOINX CTYJJEHTOB U CTY/I€HTOB, HE
TIOCETIAONINX 3aHATHS, TPOBOIITCS SKCHECIbHBIC KOHCYTbTAllNH, Ha KOTOPBIE IPUTIIAIIAIOTCS HEYCIIEBAOIINE CTYICHTHI, a
TakOKe CTYHIEHTHI, HCIBITHIBAIONIE ITIOTPEOHOCTH B TOMOIIY TIPETOJaBaTeNs IPU U3y4eHUN TUCIUIIITHHBL.

IMTpu n3ydyeHnu JUCHUIIUHBI « XUMUSD) CIEIyeT YCBOUTh:

- OO0IIyr0 XUMHUIO

- Heopranuueckyro XxuMuo

- AHaIUTUYECKYIO XHUMUIO

- OpraHuYyecKy0 XUMHIO

IMPAJIOXKEHHUSA




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



