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

Jlexumm 4 4 4 4 8 8
JlabopaTtopHbie 8 8 8 8 16 |16
B Tom uuncne uHT. 4 4 4 4 8 8
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1. HEJIX OCBOEHUSA JUCIIUITJINHBI

1.1

o0ecreynTh CIenHaIICTOB OMPEIeICHHBIM MUHIMYMOM 3HaHUH HEOpraHMYEeCKOH, aHATTHYECKOH 1 OpraHUIEeCKOiH
XUMHH, KOTOPBIE IOMOTIIH OBl UM OCBOMTH NPOQUINPYIOLINE AUCIMIUIMHEL, & B TPAKTUUECKON paboTe, CoCOOCTBOBAIN
Obl MOHUMAaHHIO XMMHUYECKUX aCIIEKTOB MEPONPUSTUH, HAITPABIECHHBIX HA MOJY4YEHUE DKOIOTHUYECKH YHCTHIX IPOAYKTOB
TTUTAHUA.

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

broxumust cenbcKOX03sHCTBEHHOHN NPOAYKIIUN

222

IIcuxonorus

3. KOMIIETEHIINH OBYYAIOHIET'OCS, ®OPMHUPYEMBIE B PE3YJIBTATE OCBOEHUSA JUCIHTUIIJINHBI

(MOZLY.JIsT)

OIIK-1. CriocoGeH pemaTs TUIOBBIE 3aJa4l MPO(eCcCHOHANBHO NeATeTbHOCTH Ha OCHOBE 3HAHUI OCHOBHBIX 3aKOHOB
MaTeMaTHYEeCKHX, €CTECTBEHHOHAYYHBIX M 00IENPO(eCCHOHANBHBIX JUCIUILIMH C IPUMEHEHHEM HH()OPMAIIMOHHO-
KOMMYHUKaIIHOHHBIX TEXHOJIOTHIA;

OIIK-1.1

I/ICHOHBSYGT OCHOBHBIC 3aKOHBI €CTCCTBCHHOHAYYHBIX AUCHUIUIMH JJId pCIICHUA CTaHAAPTHBIX 3a/la4 B obmacTu

MIPOU3BOJICTBA, TIEPEPAOOTKH U XPAHEHHS CEITLCKOXO03IHCTBEHHON PO TYKITHH

OIIK-1.2

Vcrionmp3yeT OCHOBHBIC 3aKOHBI 00IIENPO(eCCHOHANBHBIX AUCIUIUTIH IS PEIICHAS CTAHJAPTHBIX 33139 B 00J1acTH

NPOU3BO/ICTBA, IIEPepabOTKH M XPAHEHHUS! CEIbCKOXO03IHCTBEHHON ITPOLYKLIN

B pe3yibTare 0CBOCHHS JUCHUILUIMHBI 00y4AIOIIMIICS N0JIKeH

3.1|3nath:
3.1.1 | OCHOBHBIE MOJIOKEHHS TECOPUH CTPOEHHUS aTOMa (SAPa M COCTOSTHUS HIIEKTPOHOB), (GOPMYITUPOBKY HEPUOANIECKOTO
3aKOHa
3.1.2 | mOJI0XXEeHUS. TEOPUH XUMHUYECKOH CBSI3M, BUIIBI 1 MEXaHU3MBI €€ 00pa3oBaHUs
3.1.3 | kmaccudukaiio n ooIre XMMIYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKHX COSTMHEHHUN
3.1.4 | ciocoObl BEIpaXXEHUs COCTaBa PACTBOPOB
3.1.5 | mon0KeHUs TEOPHUHU INTEKTPOIUTHUCCKON AUCCOLUALINH MIEKTPOIUTOB U THAPOIN3a COIei
3.1.6 [ 3HaTH OCHOBHBIC TOJIOKEHUS TCOPUHN OKUCIUTEINBHO-BOCCTAHOBUTEIIBHBIX PEAKITHH
3.1.7 | ocHOBHBIE MOJIOKEHNS TEOPETHUECKON aHATNTHIECKOH XMMHUH (3aKOH IEHCTBYIOMNX MAaccC, 3aKOH YKBHBAJIECHTOB)
3.1.8 [ OCHOBBI KaUECTBEHHOTO XHMHUYECKOTO aHAIN3a
3.1.9 | o0CHOBBI KONMYECTBEHHBIX METOAOB aHAIIU3a
3.1.10 | ocHOBHBIE IPUHIIMIIBI U METOBI pa3/eNIeHUs] U KOHIIEHTPUPOBAHHUS BEIIECTB
3.1.11 | ocHOBBI (PU3UKO-XUMHUYECKHX U (PUZNUECKIX METOJIOB aHAIN3A
3.1.12 | OCHOBBI TEOPUU CTPOCHUS OPTaHUYECKUX COCAMHEHUN
3.1.13 | ctpoeHue, HOMEHKIIATYPY, CBOWCTBA, CIIOCOOBI MTOTYISHHUS U IPUMEHEHHSI YIIIEBOI0POIOB
3.1.14 | ctpoeHne, HOMEHKIIATYPY, CBOMCTBA, CIOCOOBI MTOIYYCHNUS U TPUMEHEHHUS CIUPTOB, (PEHOJIOB M KapOOHMIBHBIX
COEIMHEHUH
3.1.15 | ctpoeHne, HOMEHKIIATYPY, CBOMCTBA, CIOCOOBI ITOYIESHHUS U IPUMEHEHNS KapOOHOBBIX KHCIIOT M UX IIPOU3BOIHBIX
3.1.16 | cTpoeHue, HOMEHKIIATYPY, CBOMCTBA, CIIOCOOBI MOJYICHUS U IPUMEHEHHE a30TCOIEPKAIIX POU3BOIHBIX
YITIEBOJOPOIOB
3.2 | YmeTh:
3.2.1 | oIMCHIBATE CTPOEHHE ATOMOB HJIEMEHTOB M OOBSICHATH IEPHOTMIHOCTE H3MEHEHHS X CBOWCTB
3.2.2 | onpenensaTh BUABI CBA3CH M 0OBSICHATH IPOCTPAHCTBEHHOE CTPOCHHE BEIIECTB
3.2.3 | cocTaBNIATh XUMHUYECKHE YPABHEHNUS, ONUCHIBAIOIUE CBOIICTBA OKCUIOB, KHCIOT, OCHOBAaHUI, coneit
3.2.4 | BBIYUCIIATH COCTAB M KOJIMUYECTBA HHUBUAYAIbHBIX BEIIECTB B PaCTBOPaX
3.2.5 [ cOCTaBIATH MOJIEKYIIPHO-HOHHBIE YPABHEHHS TUCCOLUALIUH U THIPOIN3a U ONPEAEIATh PEaKIHIO CPEbI
3.2.6 [ coCTaBIATH ypaBHEHUSI, PACCTABIATh KOA(P(UITMEHTHI, ONPEeIeNATh OKUCIHTENIb X BOCCTAHOBHUTEIh
3.2.7 | xapakTepH30BaTh CBOMCTBA M HAXOIUTH KOJWIECTBEHHBIC XapaKTEPHUCTUKH BEIIECTB M UX BOJHBIX pacTBOpoB (pH,
PacTBOPUMOCTD)
3.2.8 | cCOCTaBIATh ypaBHEHMS KAUECTBEHHBIX PEAKLUI U YKa3bIBaTh IPU3HAKH UX NPOTEKAHUS




3.2.9 | BBIYHCIATH COAEPIKaHME BEIIECTB 110 pe3ybTaTaM aHAIN3
3.2.10 | anamu3upoBaTh yaeOHYI0, HAYIHYIO IUTEPATypy C IPUMEHEHHEM HH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH
3.2.11 | oMCBIBATH MOHSTHS, TTAPAMETPHI U YCIIOBHUS Pa3elICHAs M KOHIICHTPUPOBAHS BEIICCTB
3.2.12 | onHCHIBATH CYIIHOCTh METO/A, XapaKTepPU30BaTh 00IACTh eT0 IPHUMEHEHHUS
3.2.13 | onuceIBaThH CBOICTBA OPraHMYECKUX COCAMHEHUN Ha OCHOBE TEOPUH X CTPOEHHS, B3AUMHOI'O BIUSHUS aTOMOB U
PEaKIIMOHHOHN CITIOCOOHOCTH
3.2.14 | cocTaBiATh Ha3BaHUS U XUMUYECKUE YPAaBHEHMS PEAKLUH yIiIeBOA0POA0B
3.2.15 | cocTaBnATh Ha3BaHUS U XMMUYECKUE YpaBHEHUS PEAKLUI CIUPTOB, PEHOIOB U KApOOHMIIBHBIX COCIUHEHUIA
3.2.16 | cocTaBnATh Ha3BaHUS U XMMUYECKUE YPaBHEHUS PEaKIMi KapOOHOBBIX KUCIOT U MX MPOU3BOIHBIX
3.2.17 | cocTaBiATh Ha3BaHUS U XMMUYECKUE YPABHEHUS PEAKLUM a30TCOAEPKALUX IPOU3BOJHBIX YIJIEBOJIOPOI0OB
3.3 | AMeTh HABBIKH U (HJIH) ONBIT A€SITEJILHOCTH:
3.3.1 | B ucnonb30BaHUM (DYyHIAMEHTAIBHBIX TIOHATHH U 3aKOHOB B PEIICHUH MPAKTHICSCKHX 3aJ[a4 U YIIPaXKHCHUH B
mabopaTOPHON M MPAKTUIECKON paboTe
3.3.2 | B IpUMEHEHUHN METOJIOB U CPEJICTB XUMHUYECKUX UCCIIEOBAHUMA
3.3.3 | camocTOsTENBEHON paboTHI B chepe MPOBEACHHS HAYYHBIX UCCIICTOBAHUM
3.3.4 | B mpoBeaeHUM 1a00PaTOPHBIX aHATU30B
3.3.5 | B ananuze yueOHOM, HAyYHOH TUTEPaTyphl ¢ IpUMEHEHHEM HH()OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOIOTHI
4. CTPYKTYPA U COJEP) KAHUE JUCHUIIJIMHBI (MOAY JIsI)
HaumeHnoBaHue pa3jeoB U TeM /BH] Cemectp / | HacoB | Komneren- | Jluteparypa | Unrte | llpak. | Ilpumeuanne
3aHsaTus/ Kypc 107071 pakT. | moar.
Paznen 1. OcHOBHBIE OHATHS U 3aKOHBI
XUMHUH
Tema 1.1 OcHOBHBIE OHSTHS XUMUH /JIek/ 1 1 OIIK-1.1 JIT.1JI11.2 1 0 Jlexuus Oecena
OIIK-1.2 JI1.3 WIIH «IUAJIOT C
JI1.4J12.1 ayAUTOPHEN»
J12.2J12.3
J12.4 J12.5
Tema 1.1 OcHoBHBbIe oHATHA XUMuH /Cp/ 1 2 OIIK-1.1 JIT.1JI1.2 0 0 Omnpoc,
OIIK-1.2 JI1.3 MpOBEpKa
JI1.4J12.1 3a1aHui
JI2.2J12.3
J12.4 J12.5
Tema 1.2. OCHOBHBIE 3aKOHBI XUMUHM /JIek/ 1 1 OIlK-1.1 JI.1J11.2 1 0 Jlexnus Oecena
OIIK-1.2 JI1.3 WIN «IAAJIOT C
JI1.4J12.1 ayauTOpUEn»
JI2.2J12.3
J12.4 J12.5
Tema 1.2. OcHOBHBIE 3aKk0HBI XUMHN /Cp/ 1 2 OIIK-1.1 JI1.1J11.2 0 0 Omnpoc,
OIIK-1.2 J1.3 IIPOBEPKa
JI1.4J12.1 3alaHuN
JI2.2J12.3
J12.4 J12.5
Paznea 2. CtpoeHue atoma u
NMepUoOIMYeCKHii 3aKOH
Tema 2.1. DeKTpOHHOE CTpPOECHUE 1 4 OIIK-1.1 JIT.1J11.2 0 0 Omnpoc,
atoma /Cp/ OIIK-1.2 JI1.3 MpOBEpKa
JI1.4J12.1 3aJaHuN
J2.2J12.3
J12.4 J12.5
Tema 2.2. Ilepuoanyeckuii 3aK0H U 1 4 OIIK-1.1 JIT.1JI1.2 0 0 Ompoc,
MEPUOINYECKAs] CHCTEMA XUMUYECKUX OIIK-1.2 JI1.3 MpOBEpKa
anementoB [I.M1. Menaeneesa /Cp/ J11.4J12.1 3aJJaHuH
JI2.2J12.3
J12.4 J12.5
Paznen 3. Xumnueckasi cBsI3b M CTPYKTYypa
MOJIEKYJT




Tema 3.1. Tuns! xuMudeckux casseit /Cp/ OIIK-1.1 J1.1J11.2 Ompoc,
OIIK-1.2 JI1.3 MIpOBEpKa
JI1.4J12.1 3a1aHui
JI2.2J12.3
J12.4J12.5
Tema 3.2. I'uOpuau3aus aTOMHBIX OIIK-1.1 JI1.1 J11.2 Ompoc,
opbuTaneii. o- u n-cBs3u /Cp/ OIIK-1.2 J1.3 IIpoBEpKa
JI1.4J12.1 3aJJaHuH
J12.2712.3
J12.4J12.5
Pazgen 4. OcHOBHBIE 3aKOHOMEPHOCTH
NMPOTEeKAHUS XUMUYECKUX peaKkuuii
Tema 4.1. TennoBsre 3¢ (eKThI peaxknuii. OIIK-1.1 JI1.1J11.2 Omnpoc,
Onransnust /Cp/ OIIK-1.2 JI1.3 MIpoBepKa
JI1.4J12.1 3aJJaHHH,
J12.2J12.3 3amuTa
J12.4 J12.5 1a00PaTOPHBIX
pabot
Tema 4.2. CKOpOCTbh XMMHYECKHX OIIK-1.1 JIT.1JI1.2 JlabopaTopHoe
peaxmuii /J1a6/ OIIK-1.2 JI1.3 3aHATHE.
JI1.4J12.1 Pabora B
JI2.2J12.3 MaJIbIX TpyImnax
J12.4J12.5
Tema 4.2. CKOpOCTb XUMUYECKUX OIIK-1.1 JI1.1J11.2 Omnpoc,
peaxkmit /Cp/ OIIK-1.2 J1.3 IIpOBEpKa
JI1.4J12.1 3aJaHHH,
J12.2 J12.3 3aluTa
J12.4 J12.5 1a00PaTOPHBIX
pabort
Tema 4.3. Xumnudeckoe paBHOBECHE. OIIK-1.1 J1.1J11.2 Ompoc,
[Mpuniun Jle Ilatense /Cp/ OIIK-1.2 JI1.3 MpoOBepKa
JI1.4J12.1 3aJlaHAH,
JI2.2J12.3 3a0IUTa
J12.4 J12.5 1a60PaTOPHBIX
pabot
Pazgen 5. ®uzuko-xumMuueckas Teopus
PAcTBOPOB 3J1€KTPOJIUTOB H
HEYIEKTPOIHTOB
Tema 5.1. Mexanusm oOpa3zoBaHus OIIK-1.1 JIT.1JI1.2 Ompoc,
pacTBOpOB M UX Kiaccudukanus. MaeanpHbie OIIK-1.2 JIL.3 MIpOBEpKa
U peajibHble pacTBOphI. PacTBopeHune kak JI1.4J12.1 3a/IaHUH,
(uzuko-xumudeckuit mpouecc /Cp/ J2.2J12.3 3aIuTa
J12.4 J12.5 11a60PaTOPHBIX
pabor
Tema 5.2. 3aBUCHMOCTb PaCTBOPUMOCTH OIIK-1.1 JI1.1J11.2 Omnpoc,
Pa3NUYHBIX BELIECTB OT IPUPOIBI OIIK-1.2 J1.3 IIPOBEpPKa
PacTBOpUTEIS, TEMIIEPATYPhI U JI1.4J12.1 3aJlaHuH,
nasienws /Cp/ J12.2 J12.3 3aImmTa
J12.4 J12.5 1ab0paTOPHBIX
pabot
Tema 5.3. CriocoObI BEIpayKeHHS OIIK-1.1 JIT.1JI1.2
KOHIICHTPAIH PacTBOPOB /JIek/ OIIK-1.2 JI1.3
JI1.4J12.1
227123
J12.4J12.5
Tema 5.3. CriocoObI BbIpakKECHHUsI OIIK-1.1 JIT.1JI1.2 Ormpoc,
KOHIIEHTpaIuu pactBopos /Cp/ OIIK-1.2 J1.3 MpoBepKa
JI1.4J12.1 3a1aHUH,
J12.2 J12.3 3aluTa
J12.4J12.5 nabopaTopHBIX

pabor




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
J12.4J12.5
Tema 5.4. DneKTpOIUTHI U OIIK-1.1 JIT.1J11.2 Ompoc,
ANEKTpONUTHIECKas aucconnanws /Cp/ OIIK-1.2 JI1.3 IIpOBEpKa
JI1.4J12.1 3aJJaHHM,
J12.2 J12.3 3aluTa
J12.4J12.5 n1a00paTOPHBIX
pabor
Tema 5.5. NonHOE npon3BeieHNE BOIBI. OIIK-1.1 JI1.1J11.2
Bonopoansrii mokazatens. [lonstue 00 OIIK-1.2 JI1.3
uHanKaTopax /J1a6/ J11.4J712.1
J12.2J12.3
J12.4 J12.5
Tema 5.5. MoHHOE npon3BeieHNE BOIBI. OIIK-1.1 JI1.1J11.2 Omnpoc,
Bonopoanslii nokazarens. [lonstue 06 OIIK-1.2 JI1.3 MIpOBEpKa
nHankatopax /Cp/ JI1.4J12.1 3a/IaHUH,
JI2.2J12.3 3aIuTa
J12.4 J12.5 1a00PaTOPHBIX
pabot
Tema 5.6. T'uaponus coeii /J1a6/ OIIK-1.1 JIL.1J11.2
OIIK-1.2 J1.3
JI1.4J12.1
J12.2712.3
J12.4 J12.5
Tema 5.6. Tunponus coneii /Cp/ OIIK-1.1 JI.1J11.2 Ompoc,
OIIK-1.2 JI1.3 IpoBepKa
JI1.4J12.1 3aaHui,
JI2.2J12.3 3aIuTa
J12.4 J12.5 1mabopaTopHBIX
pabot
Pa3znen 6. KommiekcHble coeTNHEHUS
Tema 6.1. HomenknaTypa u Kaccuduranus OIIK-1.1 JI1.1J11.2 Omnpoc,
KOMIUIEKCHBIX COeTMHeHNN. BaxxHelimme OIIK-1.2 JI1.3 MpOBEpKa
THUTIBI KOMIUIEKCHBIX coeaunenuii /Cp/ JI1.4J12.1 3aJIaHuH,
J12.2 J12.3 3aIuTa
J12.4 J12.5 J1a00paTOPHBIX
pabot
Tema 6.2. Xumudeckas CBs3b B OIIK-1.1 JIT.1 JI1.2 Ormpoc,
KOMIUIEKCHBIX COeqUHEeHUX. Juccouunanus OIIK-1.2 JI1.3 NIpOBEPKA
KOMILIEKCOB B BOJHBIX pacTBopax /Cp/ JI1.4J12.1 3a1aHui,
JI2.2J12.3 3alUTa
J12.4J12.5 1mabopaToOpHBIX
pabot
Paznen 7. OkucauTe bHO-
BOCCTAHOBHTEJbHBIE PEAKIINH.
DJIeKTPOXUMHUYECKHE MPOIECChHI
Tema 7.1. CymHOCTb BOCCTAHOBIICHUS — OIIK-1.1 JI1.1J11.2 Omnpoc,
okucieHus. Boccranosurenu u OIIK-1.2 J1.3 IIPOBEpPKa
oxucaurenu /Cp/ J11.4J12.1 3a1aHuil,
JI2.2J12.3 3amuTa
J12.4 J12.5 1ab0paTOPHBIX
pabot
Tema 7.2. Metozpl COCTaBJICHUS ypaBHEHUN OIIK-1.1 JIT.1JI1.2 Ompoc,
OKHUCJIUTEIBbHO-BOCCTAHOBUTEIIBHBIX OIIK-1.2 JI1.3 MpOBEpPKa
peaxuuii. BiusiHue cpenbl Ha Xapakrep JI1.4712.1 3aJaHuH,
npoTekanus peakuuit /Cp/ J2.2J12.3 3a1uUTa
J12.4 J12.5 J1a00PaATOPHBIX

pabot




Tema 7.3. DnekTponu3 pacTBOPOB U OIIK-1.1 J1.1J11.2 Ompoc,
pacIiaBoB 3IeKTPoJauToB /Cp/ OIIK-1.2 JI1.3 MIpOBEpKa
JI1.4J12.1 3aaHAH,
JI2.2J12.3 3aIIUTa
J12.4 J12.5 1a60PaTOPHBIX
pabot
Tema 7.4. 'anbBaHUYECKUI DJIEMEHT. OIIK-1.1 JIT.1JI1.2 Ormpoc,
Onekrpoansle noreHuuansl. Kopposus u OIIK-1.2 J1.3 IIPOBEPKa
3amura Metaios /Cp/ JI1.4J12.1 3aJaHHH,
J12.2 J12.3 3aluTa
J12.4J12.5 11a60PaTOPHBIX
pabort
Pazgen 8. Heoprannveckas xumus.
Ba:kHeililme Kjacchbl HEOPraHNYECKHUX
coenHeHMIt
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
J12.4 J12.5
Tema 8.2. Kimaccudukamnus 1 HOMEHKIAaTypa OIIK-1.1 JI1.1J11.2 Ompoc,
okcuoB. IloxyyeHue u cBOHCTBa OIIK-1.2 JI1.3 IIpOBEpKa
coneo0Opasyronux okcunos /Cp/ JI1.4712.1 3aaHul
J12.2712.3
J12.4 J12.5
Tema 8.3. OcHOoBaHMSA (TUIPOKCHIBI OIIK-1.1 JI1.1 J11.2 Omnpoc,
MmetamioB) /Cp/ OIIK-1.2 JI1.3 MpoBepKa
JI1.4J12.1 3a1aHui
JI2.2J12.3
J12.4 J12.5
Tema 8.4. Kucnotsr /Cp/ OIlK-1.1 JI.1J11.2 Ompoc,
OIIK-1.2 JI1.3 MIPOBEpKa
JI1.4J12.1 3aJlaHuH
JI2.2J12.3
J12.4 J12.5
Tema 8.5. Comu /Cp/ OIIK-1.1 JI1.1J11.2 Ompoc,
OIIK-1.2 J1.3 IIPOBEPKa
JI1.4J12.1 3a1aHuNi
JI2.2J12.3
J12.4J12.5
Paznen 9. KauecTBeHHblIii aHaIn3
Tema 9.1. MeTo1bl KAUECTBEHHOTO aHAIM3A. OIIK-1.1 JI1.1J11.2
Peaxiuu, ucnosnpzyemble B Ka4ECTBEHHOM OIIK-1.2 JI1.3
aHanuse. Peakuuu pasaencHus u JI1.4J12.1
obOHapyxeHHs. CelTeKTHBHOCTD U JI2.2J12.3
crer(pUIHOCTD aHATUTHYECKUX PEAKIIUH. J12.4 J12.5

VYcn0BUs BBIIOTHEHMSI peakiuil.
YyBcTBUTENBHOCTD. DaKTOPHI, BIUSIONINE HA
YYBCTBUTEIHHOCTh. PEaKTUBHI: YacTHbIE,
creruuIecKue, TPYNIoBkIe.
Knaccuduxanmst nonos. KuciorHo-ocHoBHast
KIaccuuramnus. MeTo bl KaueCTBEHHOTO
aHanm3a. JIpoOHBIA U cHcTeMaTHIeCKHi
aganus /J1a6/




Tema 9.1. MeTo1pI KQUECTBEHHOTO aHAJIN3a. OIIK-1.1 JI1.1 J11.2 Omnpoc,

Peakuuu, ucrnosb3yemMble B KAYeCTBEHHOM OIIK-1.2 JI1.3 MIpOBEpKa

aHanuse. Peakuuu pasgenenus u JI1.4J12.1 3a/IaHUH,

obHapyxeHus. CelneKTUBHOCTD U JI2.2J12.3 3aIuTa

creurn(pUUIHOCTh AHATUTUIECKUX PEaKIHi. J12.4 J12.5 1a60PaTOPHBIX

VYcnoBus BEINOJIHEHUS PEAKLUH. pabot

UYyscTBUTENBHOCTE. DAKTOPBI, BIUSIONINE HA

YyBCTBUTEIBHOCTh. PEaKTUBBI: YacTHEIE,

crieruduIecKue, TpymmnoBkIe.

Knaccnguxarys noHoB. KncinoTHo-ocHOBHas

KIaccuuranus. MeTo sl KaueCTBEHHOTO

aHanu3za. J{poOHBIii U cucTeMaTHYeCKuit

anamms /Cp/

Pazgen 10. KosiuuecTBeHHBbIH aHAIN3

Tema 10.1. I'paBuMeTpuueckuii MeTo OIIK-1.1 JIT.1JI1.2 Ormpoc,

aHanm3a. OOIIHe TOJIOKEHHS OIIK-1.2 JI1.3 IIpOBEpPKa

TPaBUMETPHUYECKOTO aHANIN3a. 3a/1aud U JI11.4J12.1 3aJIaHuH,

METO/IbI KOJIMYECTBEHHOIO aHaIn3a. J12.2 J12.3 3aluTa

CyIHOCTD U OTepalfy rPaBUMETPUYECKOTO J12.4J12.5 1a60PaTOPHBIX

anHanm3a. O0OpyIOBaHUE U PACUETHI B pabot

rpaBuMeTpuueckoM aHanuse /Cp/

Tema 10.2. TurpuMeTprUECKUE METOIBI OIIK-1.1 JIT.1J11.2 Ompoc,

aHasn3a. OCHOBHBIE CBEJIEHUS O OIIK-1.2 JI1.3 IIpOBEpKa

TUTPUMETPUIECKOM aHAIIN3€e, 0OCOOEHHOCTH 1 JI1.4712.1 3aJaHuH,

ero mpeumyliiectsa. TpedoBaHUs K JI2.2J12.3 3aIuTa

peakuusiM. Touka 5KBUBAJIEHTHOCTH U J12.4 J12.5 J1a00PATOPHBIX

croco0sI ee pukcanuu. HAUKaTOPHI. pabot

Kraccugpuxanus meronos. CriocoOsr

BBIpa)KEHHsI KOHLIEHTpALK paboyero

pactBOpa. PacTBopEI ¢ MOJISPHOIA

KOHIIEHTpAIMel SKBUBAJICHTa, MOJISPHBIE

pactBopbl. TUTP U TUTPOBAHHBIE PACTBOPHI.

PacTBOpBI C TUTPOM IPUTOTOBIEHHBIM U

TUTPOM YCTaHOBIICHHBIM. [IpsiMmoe 1

o0paTHOE TUTPOBAaHUE, THTPOBAHHE

3aMectuTens. Boruucnenus B

TUTpUMeTpHUYeckoM aHanmse /Cp/

Tema 10.3. MeToabl KHCTOTHO-OCHOBHOTO OIIK-1.1 JIT.1J11.2 JlaGopaTtopHoe

TuTpoBaHKsA. OCHOBHOE YpaBHEHHE METO/A. OIIK-1.2 J1.3 3aHATHE.

PaGouue pactBopsl. CTaHIapTHBIE PACTBOPBHI. JI1.4J12.1 PaGora B

Nnnukatopsr. [Topsanok u TexHuka JI2.2J12.3 MaJTBIX TPYIIIax

tutpoBaHus. Pacuersr /J1ab/ J12.4 J12.5

Tema 10.3. MeTobl KUCTIOTHO-OCHOBHOTO OIIK-1.1 JI1.1J11.2 Ormpoc,

tuTpoBanus. OCHOBHOE ypaBHEHHE METOJIA. OIIK-1.2 JI1.3 MIpoBepKa

Pa6ouue pactBopsl. CTaHIapTHBIE PACTBOPHI. JI1.4J12.1 3a/IaHUH,

Wnnukatopsl. ITopsaaok u TexHuka JI2.2J12.3 3aIuTa

tutpoBanus. Pacuerst /Cp/ J12.4 J12.5 1a00PaTOPHBIX

pabot

Tema 10.4. MeToabl OKUCIUTEIHHO- OIIK-1.1 JIT.1JI1.2 Ompoc,

BOCCTaHOBHTEJILHOTO TUTPOBAHMSL. OIIK-1.2 JI1.3 MIpOBEpKa

Iepmarranatomerpus. OKUCIUTEIBHBIC J11.4712.1 3aJaHuH,

CBOWCTBa MepMaHraHara Kaius B J12.2 J12.3 3aluTa

3aBUCHMOCTH OT PEAKIIUU CPEIbl. J12.4 J12.5 1a00PaTOPHBIX

BrrunciieHre SKBrBaJIieHTa TIEPMaHTaHATa pabor

KaJus B 3aBUCHMOCTH OT CPEIbl

pactBopa /Cp/

Tema 10.5. Metonb! ocaxxaeHusl. OIIK-1.1 JIT.1JI1.2 Ormpoc,

Aprentomerpus. Meron Mopa: TuTpaHT, OIIK-1.2 JI1.3 MpOBEPKa

cpena, MHIUKATOp, Iepexo]] OKpacKy, JI1.4J12.1 3a1aHUH,

OCHOBHOE ypaBHeHHe peakiuu /Cp/ JI2.2J12.3 3aIuTa
J12.4J12.5 nabopaTopHBIX

pabor




Tema 10.6. MeTo KOMIIIEKCOHOMETPHUH. OIIK-1.1 J1.1J11.2 Ompoc,
OO611as XapakTepUCTUKA METO1a OIIK-1.2 JI1.3 IIpoBepKa
KOMIUIEKCOHOMETpUH. HIMKATOPHI. JI1.4J12.1 3a/IaHUH,
Bnusaue kucnotHoct pactBopoB (pH). JI2.2J12.3 3aIuTa
Bydepusie pactBopsl /Cp/ J12.4 J12.5 1a60PaTOPHBIX
pabot
Tema 10.7 IHCTpyMEHTalIbHBIE METO/IBI OIIK-1.1 JI1.1J11.2 Omnpoc,
axamm3a. Knaccudukanns meronos. O630p OIIK-1.2 J1.3 IIpOBEpKa
ONTHUYECKUX, XpOMaTOrpapuyeckux u JI1.4J12.1 3aJaHUH,
3JIEKTPOXUMUYECKHX METOIOB. J12.2 J12.3 3aluTa
Pedpaxromerpus /Cp/ J12.4 J12.5 11a60PaTOPHBIX
pabort
Pazgen 11. Knaccudpuxanus
OpPraHuYecKUuX coeIuHeHu i
Tema 11. Knaccuduxanus opraHm4ecKux OIIK-1.1 JIT.1JI1.2 Ormpoc,
coenunaeHnit /Cp/ OIIK-1.2 J1.3 IIpOBEpKa
J11.4J12.1 3aJIaHuM,
J12.2 J12.3 3aluTa
J12.4J12.5 1a00PaTOPHBIX
pabor
Tema 11. Kmaccudukanust opraHu4ecKux OIIK-1.1 JI2.1J12.2
coenuHenuit /Jlex/ OIIK-1.2 J2.3112.4
JI2.5
Pazgen 12. HomeHKkJIaTypa OpraHM4ecKux
COeMHEeHMIT
Tema 12 HomeHKIaTypa OpraHu4ecKUX OIIK-1.1 J1.1J11.2 Jlexmus Gecena
coenuHenuii /Jlex/ OIIK-1.2 JI1.3 WIIH «IUAJIOT C
JI1.4J12.1 ayAUTOPHEN»
J12.2J12.3
J12.4 J12.5
Tema 12 HomeHknaTypa opraHu4ecKux OIIK-1.1 JI.1J11.2 Omnpoc,
coeaunenuii /Cp/ OIIK-1.2 JI1.3 MpOBEpKa
JI1.4J12.1 3aaHNH,
J12.2 J12.3 3aIuTa
J12.4 J12.5 J1a00paTOPHBIX
pabot
Paznen 13. Yriesoaopoasbl.
Kaaccuduxanus. IIpeneabHnsoie,
HelpeaeJbHble 1 APOMATHYECKHE
yrieBoxopoanl. Kparkas xapaktepucTuka
METO/J0B MOJIy4eHHUS U CBOHCTB
YIJIEBOJOPO/I0B
Tema 13 YraeBomopoasl. Knaccuduxarus. OIIK-1.1 JI1.1 J11.2 Omnpoc,
[IpenenbHble, HENpeAENbHBIC U OIIK-1.2 JI1.3 MIpOBEpKa
apoMaTu4eckue yriaeBoaopoasl. Kparkas JI1.4J12.1 3a/IaHUH,
XapaKTEepUCTUKA METOJI0B MOJIy4eHHs U J12.2J12.3 3aIuTa
CBOWCTB yrieBoaopoaos /Cp/ J12.4 J12.5 J1a00paTOPHBIX
pabot
Paznen 14. [Ipou3Boanbie yriieBoaopoi0B
Tema 14.1. I'anoreHcoaepxaiue OIIK-1.1 JI1.1J11.2 Omnpoc,
MIPOU3BOJIHBIE YIJIEBOIOPOIOB. OIIK-1.2 JI1.3 NpOBEPKA
T'omonoruyeckuii psa. Ctpoenune. Mzomepus. J11.4J12.1 3aJaHUH,
dusnueckue cBoiictea. JlabopaTopHblie U JI2.2J12.3 3aluTa
MPOMBIIIICHHBIE CIIOCOOBI TIOTyJIeHHS. J12.4 J12.5 nmabopaTopHBIX
Kpartkas xapakrepucTuKka peakLuOHHOMI pabort
criocobHocTH. /Cp/
Tema 14.2. Tunpokcusicoaepxaime OIIK-1.1 JIT.1JI1.2 Ompoc,
[IPOU3BOJIHBIE YIIIEBOAOPOIOB. OIIK-1.2 JI1.3 IIpOBEpKa
T'omonoruyeckuii psia. Ctpoenune. Mzomepus. JI1.4712.1 3aJlaHuH,
®dusnyeckue croiictsa. JlabopaTopHbie U JI2.2J12.3 3aIuTa
MPOMBIIIICHHBIE CIIOCOOBI TIOTyICHHS. J12.4 J12.5 nabopaTopHBIX
Kparkas xapakTepucTuka peakiuOHHOM pabor

cniocobnoctu /Cp/




Tema 14.3. Oxconpou3BoIHEIE 2 4 OIIK-1.1 J1.1J11.2 0 0 Ompoc,
YIIIeBO10PO10B. ['oMosTOornyeckuii psi. OIIK-1.2 JI1.3 MIpOBEpKa
Crpoenue. M3omepus. Puznyeckue JI1.4J12.1 3a/IaHUH,
cBoiicTBa. JlabopaTopHbIe 1 IPOMBIIIICHHBIE JI2.2J12.3 3aIIUTa
crocoObl omydenus. Kpatkas J12.4 J12.5 1a60PaTOPHBIX
XapaKTEepUCTHKA PEaKIIMOHHON pador
cniocobHOoCcTH /Cp/
Tema 14.4. Kap60oHOBBIE KHCITOTHI B UX 2 6 OIIK-1.1 JI1.1J11.2 0 0 Omnpoc,
MPOU3BOJIHBIE. [[OMOTOTUYECKHUH PsIII. OIIK-1.2 JI1.3 MIpoBepKa
Crpoenue. M3omepus. Puznyeckue JI1.4J12.1 3a/IaHUH,
cBoiicTBa. JlabopaTopHbIe U TPOMBIIIICHHBIC JI2.2J12.3 3aIuTa
crocoOs! nomydyeHus. Kparkas J12.4J12.5 1a00paTOPHBIX
XapaKTEePUCTUKA PEaKIIMOHHON pador
criocobHocTH /Cp/
Tema 14.5. YrneBoust /Cp/ 2 6 OIIK-1.1 J1.1J11.2 0 0 Ompoc,
OIIK-1.2 J1.3 IIPOBEPKa
JI1.4J12.1 3aJaHHH,
JI2.2J12.3 3aluTa
J12.4J12.5 nmabopaTopHBIX
pabort
Tema 14.6. AMUHOKHUCIIOTEHI. 2 6 OIIK-1.1 JI.1J11.2 0 0 Omnpoc,
IMomunentunsr /Cp/ OIIK-1.2 JI1.3 MpoOBepKa
JI1.4J12.1 3aJlaHAH,
JI2.2J12.3 3ammuTa
J12.4 J12.5 J1a00paTOPHBIX
pabot
Paznea 15. Kontpoas (3AUET)
3aver /3auét/ 1 4 OIIK-1.1 JI.1J11.2 0 0
OIIK-1.2 JI1.4J12.1
J12.2712.3
J12.4J12.5
Paznen 16. Kontpoas (JK3AMEH)
Dk3amMeH /Ok3ameH/ 2 9 OIlK-1.1 JI.1J11.2 0 0
OIIK-1.2 J1.3
JI1.4J12.1
J12.2712.3
J12.4J12.5

5. ®OHJI OHEHOYHBIX CPEJICTB

5.1. IlpuMepHBIii HepedyeHb BOIIPOCOB K 3a4eTy

1. IMpenmer u 3amaun xuMun. SIBIeHNS QU3NUECKHe M XUMHUYECKHE. MecTO XUMHH CPEIH CTECTBEHHBIX HAayK. XUMHSA U
9KOJIOTHSL.

2. OCHOBBI aTOMHO-MOJIEKYIApHOH Teopuu. [loHATHE aToMa, 3lleMeHTa, BemlecTBa. OTHOCHTENbHAs aTOMHAs U
OTHOCHTEIIFHAS MOJIEKYIISIPHAST MACCHI.

3. Mouib - equHMIIA KOJIMYECTBa BelllecTBa. MossipHas macca.

4. 3aKOHBI CTEXMOMETPUU: 3aKOH COXPAHEHUS Macchl BELIECTBA, 3aKOH MOCTOSHCTBA cocTaBa. OTHOCHUTENbHAS TIIOTHOCTh
rasa.

5. Crpoenne aroma. AtomMHOE apo. M30oTomnbl. CTabmiIbHbEIe U HECTAOMIBHEIC SAPA.

6. JBoiicTBeHHas mpupoa 3i1eKkTpoHa. CTpoeHHe JIEKTPOHHBIX 000104eKk aToMOoB. KBaHTOBbBIE yKcaa. ATOMHbBIE
opOuTany. DIeKTpOHHbIC KOH(PUTYpALli aTOMOB B OCHOBHOM U BO30Y)KIICHHOM COCTOSTHHUSIX.

7. Otkpseitue Jl. 1. MenzaeneeBbIM MepHOIMYECKOTO 3aKOHA U CO3AaHHME NMEPUOANYECKON CUCTEMbl XMMHYECKHX
anemeHTOB. CoBpeMeHHas (POpMyIHPOBKA NEPHOANIECKOTO 3aKOHA.

8. CrpoeHne MepuoJUUECKON CUCTEMBI: OOJBIINE U Majble TEPUOJbI, TPYIIBI U MOATPYIIILL.

9. 3aBHCHMOCTE CBOICTB JIEMEHTOB M 00pa3yeMBIX WMH COCTMHEHHI OT MOJIO0XKEHHUS dJIEMEHTa B IMEPHOANIECKOI CHCTeMe.
10. Bunsr xummdeckoit cBA3M: KOBaJICHTHAs (TIOJISIpHAS M HEMOJSIpHAs), HOHHAS, METaJUINYecKasi, BOJXOPOJHAS.

1. MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHON CBSA3U: OOMEHHBIH U JOHOPHO-aKUENTOPHBIA. DHEPTUs CBSI3M.

12. DIEKTPOOTPHUIIATENILHOCTD. [10JIAPHOCTD CBSI3HM, WHIYKTHBHBIA 3(QEKT.

13. Kpatasie cs3u. Monens rubpuamsarim opoutaneii. CBsI3b JIEKTPOHHON CTPYKTYPHI MOJIEKYI C MX T€OMETPHYECKAM

CTpoeHUeM (Ha MPUMepe COSTUHEHUI IIEMEHTOB 2-r0 reproa). JlenoKkanu3anus SIEKTPOHOB B COMPSIKEHHBIX CHCTEMAX,
ME30MEpPHBIH 3P PEKT.

14. BanentHocts U creneHs okucieHus. CTpykrypHble GopMmynsl. M3omepns. Buasr nusomepnn, cTpykTypHas |
IIPOCTPAHCTBEHHAS. U30MEPUSL.
15. ArperaTHble COCTOSIHUS BEILECTB U MEPEXOAbI MEXKIYy HHUMHU B 3aBHCUMOCTU OT TeMIEpaTypsl U JaBieHus. [a3bl.

I'azoBrle 3akoHbI. YpaBHeHHe MeHeneeBa - Kianelipona. 3akoH ABOrapo, MOJIAPHBIA 00BEM.
16. Kunkoctu. Acconuanus MOJIEKYT B KHIKOCTSIX. TBepasie Tena. OCHOBHBIE THITBI KPUCTAJUITMUECKUX PEIIETOK:




Ky61/I‘IeCKI/Ie " ICKCaroHaJIbHBIC.

17. Knaccugukanus XMMUYECKHX PEaKUWi: PEaKIUN COSIUHEHUs, pa3lIoKEHNUs, 3aMeleHNs, OOMEHa.

18. OKHCIHATETBHO-BOCCTAHOBUTENBHEBIE peakiin. OnpenesieHne CTeEXHOMETPIHIeCKIX K03(D(GHINEHTOB B YpaBHEHHMIX
OKHCIIUTENEHO-BOCCTAHOBUTEIIBHBIX PEAKITHH.

19. Psn ctaHmapTHBIX AJIEKTPOIHBIX MMOTEHIHAJIOB.

20. Tennossle ekt xumMudecknx peakiuil. Tepmoxumuueckue ypaBHeHus. Temnora (3HTaNBNNSA) 00pa30BaHUS
XUMHYECKUX COCAMHEHUH. 3aKkoH ['ecca B ClleACTBHSI U3 HETO.

21. CKOpOCTh XUMHYECKHX PEAKIUi. 3aBUCUMOCTh CKOPOCTH PEAKLIUH OT MPHUPOABI M KOHIEHTPAIIUU PearupyrOmnX

BEILECTB, JAaBJICHMs, TEMIIEPATYpbl, IPUMEHEHNS KaTanu3aTopa. KOHCTaHTa CKOPOCTH XUMHUYECKON peakuy. DHEprusl aKTHUBAIIH.
KaTanu3 u xatanuszatopsl.

22. OO0paTUMOCTh XUMHUYCCKUX peaknuii. XMMHIEeCKOe PaBHOBECHE M YCJIOBHsA ero cmemenus, npuaimn Jle Ilaremse.
KoncranTa paBHOBecus, CTENeHb MIPEeBpaILCHNUS.

23. PactBopsl. PacTBOpHMOCTB BELIECTB U €€ 3aBUCHMMOCTb OT TEMIIEPATyphl, JaBJIEHUs, IPUPObl pacTBopuTens. CrnocoOsl
BBIPa)KEHHsI KOHLIEHTPALMK PaCTBOPOB: MaccoBasi JOJIs1, MOJIbHASL 10JIs1, MOJIIpHAsl KOHLeHTpauus. Teepasie pacTBopbl. CIlIaBbl.

24. CusibHbIE U c1a0ble DJIEKTPOIUTHL. DNEKTPONIUTHUe "cKast aucconuanus. Koncranta auccouuanuu. CTeneHb
JHUCCOLMALIH.

25. HonHble ypaBHEHUS peakuuil.

26. CBoOlCTBa KUCIOT, OCHOBAaHUIl U COJIEH B CBETE TEOPUU IJIEKTPOIUTUUECKON Aucconuanuu AppeHuyca.

27. I'uaponus coneit.

28. OnekTpoan3 BOJHBIX PACTBOPOB U paciulaBoB coliel. IIporecchl, mpoTekaronye y KaToaa H aHo/a.

5.2. IlpuMepHBlii NepedYeHb BONPOCOB K IK3aMeHYy

DK3aMEHAIIMOHHBIN OMIIET CONEPIKUT 3 BOTpoca:

1 Bompoc u3 pazzena «Teopernyeckre OCHOBBI XUMUN

2 Bompoc - mpakTu4eckoe 3aganue «PaccranoBka ko3¢ ¢unuenToB B8 OBP MeTomoM a5ek-TpoHHOTO OamaHcay
3 Bompoc — 3a/1aua

Bompocs! k 3K3aMeHy pa3/iesieHbl Ha 2 9acTH:

- BOIIPOCHI LTS OTIEHKW 3HAHUH TeopeTndeckoro kKypca (1,2 Bompoc)

- BOTIPOCHI JUTsl OLICHKU MOHUMaHUs1/yMeHusI (3 BOmpoc).

Bompocs! s oLieHKH 3HaHUH TEOPETUIECKOTO Kypca

1. IMpenmer u 3amaun XxuMun. SIBIeHNs QuU3nUecKue ¥ XUMHUYECKHE. MecTo XUMHHU CPelH eCTECTBEHHBIX HAayK. XUMHSA U
9KOJIOTHSL.

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

3. Mouib - equHMIIA KOIMYECTBa BellecTBa. MossipHas macca.

4. 3aKOHBI CTEXMOMETPUU: 3aKOH COXPAHEHUS MAacChl BELIECTBA, 3aKOH MOCTOSHCTBA cocTaBa. OTHOCHUTENbHASA TIIOTHOCTh
rasa.

5. Crpoenne aroma. AtomMHOe apo. M30oTonbl. CTabuiIbHbIe U HECTAOMIBHBIE SApA.

6. JlBoiicTBeHHas Ipupoja 3eKTpoHa. CTpPOCHUE NMEKTPOHHBIX 000J104eK aToMoB. KBaHTOBBEIE uKclia. ATOMHBIE
opOuTany. DIeKTPOHHBIE KOH(UTYpalii aTOMOB B OCHOBHOM U BO30Y)KZI€HHOM COCTOSTHHUSX.

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

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

9. 3aBUCHMOCTh CBOWCTB JIEMEHTOB M 00pa3yeMbIX WMH COCAMHEHWH OT TIOJOXEHHUS dJIEMEHTa B MEPHOANICCKON CHCTEME.
10. Bunpl xummudeckoif cBA3U: KOBaJleHTHas (TOJSIpHAs W HEMOJSIpHAs), HOHHAs, MeTal-TU4YecKas, BOJOPOIHAs.

1. MexaHn3mbl 00pa30BaHMs KOBAJICHTHOH CBSI3M: OOMEHHBIH M JIOHOPHO-aKLEITOPHBINA. DHEPIUsl CBA3M.

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

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

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

14. BanentHocts u crenens okucieHus. CTpykrypHble GopMmynsl. M3omepus. Buasl nusomepnn, cTpyKTypHas |
HIPOCTPAaHCTBEHHAS H30MEPHSL.

15. ArperaTHble COCTOSIHUS BEILECTB M MEPEXO/Abl MEXIY HUMHU B 3aBUCUMOCTH OT T€M-NEpaTyphl U AaBieHus. ['a3bl.
I'a3oBbIe 3aK0oHEI. YpaBHeHHe MeHzeneeBa - Kiranefipona. 3akoH ABoTaipo, MOJSPHEIA 00BEM.

16. Kunxoctu. Acconnanust MOJIEKYyll B XKHIKOCTSAX. TBepable Tena. OCHOBHBIE TUIBI KPUCTAJUIMYECKUX PELIETOK:
KyOM4YeCcKue U TeKCaroHaJIbHBIE.

17. Knaccugukanys XUMUUECKUX PEaKIUi: PeakMU COSIMHEHUs, Pa3loKeHUs, 3aMe-IeHHs, 0OMeHa.

18. OKHCIATETRHO-BOCCTAHOBUTENBHEIE peakiun. OnpenesieHne CTeEXHOMETPIIeCKX K03(h(GHINEHTOB B ypaBHEHMIX
OKHCIIUTENbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUH.

19. Psn craHIapTHBIX 37EKTPOAHBIX MOTEHIUAIIOB.

20. Termosrbie 3P deKTh XMMHUYECKUX peaknuii. TepMoOXUMHUYIecKre ypaBHEHHs. Ten-1oTa (SHTANBNN) 00pa3oBaHUs
XUMHYECKUX COCAMHEHMH. 3aKkoH ['ecca B ClleACTBHS U3 HETO.

21. CKOPOCTh XMMHUYECKHX PEaKUil. 3aBUCUMOCTb CKOPOCTH PEAKLMU OT MPHUPOJIBI M KOHIIEHTPAL[MH PEearupyromux

BEIIECTB, JAABJICHNS, TEMIIEPATyphl, IPUMEHEHHUS KaTauu3aTtopa. KOHCTaHTa CKOPOCTH XMMHUYECKON peakIny. DHEPrus aKTHBALUH.
Karanus u xaranusatopsl.

22. OOpaTUMOCTh XMMHUECKUX peaknuii. XuMHIeCKoe PaBHOBECHE M YCIOBHsA ero cMe-meHus, npuruun Jle IlaTense.
KoHcranTa paBHOBecHs], CTENIEHb IIPEBPAILCHHS.




23.

PactBopsl. PacTBOPHMOCTH BELIECTB U €€ 3aBUCHMOCTB OT TE€MIIEpaTyphl, JaBICHUS, IPUPOIBI pacTBopuTens. CrocoOs

BBIpaXXCHH KOHLUCHTPAlU PAaCTBOPOB: MacCcoBas J0JId, MOJIb-Hasd J0JId, MOJISIpHAsA KOHLUCHTpalus. TBGp,Z[LIe pacCTBOpPHI. CIuiaBbl.

24. CunbHble U crabble 3JEKTPOIUTHL. DIEKTPOIUTHIe "CKasl aucconmarmsa. Korcranta aucconnanuu. CTeneHb
JIFICCOIHAITHH.

25. HonHble ypaBHEHUS! peakLuil.

26. CBoiicTBa KHCJIOT, OCHOBaHHUH U COJIE B CBETE TEOPHH AJIEKTPOJUTHUECKOMN AMCCO-IIMalui AppeHuyca.

27. l'uoponus coneit.

28. OnexTpoan3 BOJHBIX PACTBOPOB U pacIulaBoB cosiel. [Iporiecchl, mpoTekaronye y KaToAa U aHoJa.

Bompocs! Ha oIleHKY NOHMMAaHHS/ yMEHHH
B ypaBHEHHHM peaknuu paccTaBUTh KO3()(OUIIMEHTH METOZOM IEKTPOHHOTO OanaHca. Ha-mmcaTs moypeakitny OKUCTICHUS U
BOCCTaHOBJIEHHA. OnpeneNuTb OKUCIUTENb U BOCCTAHOBUTEb.
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H2S + HCIO = S + HCI + H20

KOH + CI2 = KCIO3 + KCI1 + H20

K2MnO4 + H20 = KMnO4 + MnO2 + KOH

PbS + H202 = PbSO4 + H20

CaH2 + H20 = Ca(OH)2 + H2

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

K2Cr207 + H2SO4 + Na2S03 = Cr2(SO4)3 + H20 + Na2S04 + K2S0O4
As2S3 + HNO3 + H20 = H3AsO4 + H2SO4 + NO

TiO2 + C + CI2 = TiCl4 + CO

NaBrO3 + H2SO4 + NaBr = Br2 + Na2S04 + H20

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

H5106 = 1205 + 02 + H20

K2Se + NaNO3 = K2SeO4 + NaNO3

Ca3(PO4)2 + C + SiO2 = Ca2Si04 + P4 + CO
(NH4)2Cr207 = Cr203 + N2 + H20

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

AgNO3 = Ag + NO2 + 02

NH3 + Br2 = N2 + NH4Br

B + NaOH + 02 = NaBO2 + H20

Cu(NO3)3 = Cr203 + NO2 + 02

Fe203 + KNO3 + KOH = K2FeO4 + KNO2 + H20

Cr203 + Na2CO03 + 02 = Na2CrO4 + CO2

Na2S03 = Na2S + Na2S0O4

BrO2F = BrF3 + Br2 + 02

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

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

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

PbO2(1) + HNO3 + H202 = Pb(NO3)2 + O2(r) + H20
KMnO4 + H202 = MnO2(t) + 02(r) +H20 + KOH

Zn(t) + NaOH(u30.) + H20 = Na2[Zn(OH)4] + H2(1)
K2Cr207 + H2S0O4 + K2S03 = Cr2(S04)3 + H20 + K2S04
FeSO4 + HNO3(kownm.) = Fe(NO3)3 + NO2(r) + H20 + H2SO4
Cu(t) + H2SO4(xon1.) = CuSO4 + SO2(r) +H20

KI + CI2 = I2(t) + KCl

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

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

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

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

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

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

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

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

KMnO4 + K2S03 + H2SO4 = MnS0O4 + K2S04 + H20
KMnO4 + K2S03 + H20 = MnO2 + K2S0O4 + KOH
KMnO4 + K2503 + KOH = K2Mn0O4 + K2S04 + H20
KMnO4 + H2S + H2SO4 = MnS0O4 + K2S04 + S + H20
K2Cr207 + SO2 + H2S04 = Cr2(S04)3 + K2S0O4 + H20
K2Cr207 + KI + H2S04 = Cr2(S04)3 + K2S04 + 12 + H20
KMnO4 + HCI = CI2 + MnCI2 + KCI + H20

KI + H202 =12 + KOH

12 + H202 = HIO3 + H20

HCIO + H202 = HCI + O2 + H20




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

58. K2MnO4 + H20 = MnO2 + KMnO4 + KOH

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

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

61. Na2S03 +KMnO4+ H2S04(pa36)= Na2S04 + MnSO4 +H20+K2S04

62. Na2S03 + KMnO4 + H20 = Na2S04 + MnO(OH)2 + KOH

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

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

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

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

67. FeSO4 + H202(xonm)+ H2SO4(pa36) = Fe2(SO4)3 +H20

68. 12 + CI2 + H20 = HIO3 + HCl

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

70. KI + H202 =12 + KOH

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

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

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

74. SO2 + K2Cr207 + H2S04 (pa36) = Cr2(S04)3 + K2S04 + H20

75. FeCl3 + H2S = FeCI2 + S + HC1

76. FeCl3 + H2S = FeCI2 + S + HCI

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

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

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

3amaun. CriocoOBI BEIpa)KSHHUS COJEPIKaHNs PACTBOPEHHOTO BEUIECTBA B pacTBOpe. PacTBO-puMOCTS.

1. HaiiTu MaccoByr0 10JIIO TNIOKO3Bl B pacTBope, cofepxkamieM 250 T Boael U 40 T IIH0-KO3BL.

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

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

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

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

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

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

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

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

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

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

13. Jlo xaxoro oobvema Hamo pazbasuth 500 mi 230 %-Horo (mo Macce) pactBopa NaCl (p=1,152 r/mi), 4roObl OMYdUTh 4,5
%-us1it pactBop (p=1,029 r/mm)?

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

15. ITmotHOCTB 26 %-HOTO (110 Macce) pacroBpa KOH pasna 1,24 r/mi. Ckombsko moneit KOH waxoamtes B 5 11 pactBopa?
16. B 250 r Boas! pactBopeno 50 r kpucramioruapara FeSO4-7H20. Beraucnuts Macco-Byr0 JOJIO KPUCTAJUIOTHApPATa U
6e3BoHOTO cynbdara xenesa (II) B pactBope.

17. Haiitu maccel Bogel U MenHOTO Kyropoca CuSO4:5H20, HeoOxoauMble Ui TPUTO-TOBJICHUST OJHOTO JIUTPa PacTBOpA,
conepxaniero 8% (macc.) 6e3BomHoM conu. [TmotHOCTH 8 % pactBopa CuSO4 pasHa 1,084 r/mi.

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

19. Ckonpko Moueit MgSO4-7H20 nano npu6aButs k 100 Momsim Bozisl, 4T0OBI monmy-4nuTh 10 %-HBII pacTBOp (110 Macce)
MgS04?

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

21. B kakoit Macce BoIbI HY)KHO pactBopuTh 25 r CuS04-5H20, uro0bl onyduth 8 %-Helid pacTBop (1o macce) CuSO4?
22. Ckompko rpamMmoB Na2S04-10H20 nanmo pactBoputs B 800 r Boxsl, 4ToOBI momyauts 10 %-HbIH pacTBop (IO Macce)
Na2S04?

23. CkoupKko TpaMMoB 2 %-Horo (1o macce) pactBopa AgNO3 nmaxyr npu B3auMonencT-Bun ¢ u3dbitkom NaCl 14,35 ¢
ocanka AgCl?

24. Haiiti maccy NaNO3, neo6xoxumyro amst npurorosiexus 300 ma 0,2 M pactBopa.

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

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

27. Jus meirpanm3ammu 30 ma 0,1 H. pacTBopa menoun notpeboBanxock 12 M pacTBopa KUCIOTHL. OmpenenuTs

HOPMAaJIbHOCTb KUCJIOTBI.




28. Haiiti momsprocts 36,2 %-Horo (1o macce) pactBopa HCI, mnotHoCTs KOTOporo 1,18 r/mi.

29. B xakom o0weme 1 M pactBopa 1 B KakoM oO0beme 1 H. pactBopa comepxurcs 114 v Al2(SO4)3?

30. PactBopumoTts xnopuaa kaamust npu 20 °C pasaa 114,1 r B 100 r Boasl. Beruncnuts MaccoByro JOJI0 M MOJISUIBHOCTH
CdCI2 B HacBIIIIEHHOM PacTBOpE.

31. Cxonbko MUITHIHTPOB 96 Y%-Horo (1o macce) pactBopa H2SO4 (p=1,84 r/mi) Hy)XHO B34Tb A NPUTOTOBIEHHA | 1
0,25 H. pacTBOpa?

32. Cxonbko MuuinnutpoB 0,5 M pactBopa H2SO4 moxkHO npuroroButs u3 15 mn 2,5 M pacrsopa ?

33. Kaxoit o6vem 0,1 M pactBoap H3PO4 moxHO npurotoButs u3 75 mu 0,75 H. pac-TBOpa?

34, Kakoit 06vem 6,0 M pactBoap HCl Hy)kHO B3sTh Ut purotoBienus 25 mi 2,5 M pactopa HCI?

35. ITnotHOCTH 40 %-HOTO (M0 Macce) pacrBopa HNO3 pasna 1,25 r/mi. PaccunTtath MOJSIPHOCTh U MOJISUTBHOCTH 3TOTO
pacTBopa.

36. BbruucnuTh MaccoByro J0JI0 THApoKcuaa Hatpus B 9,28 H. pactBope NaOH (p=1,310 r/mm).

37. B 1 xr Bozapl pactBopeHo 666 r KOH; mmotHocTh pacTBopa paBHa 1,395 r/mi. Haii-tu: a) maccoByio momto KOH; 06)
MOJISIPHOCTB; B) MOJISUTEHOCTb.

38. IMnotHOCTH 15 %-HOTO (110 Macce) pactBopa H2SO4 pasna 1,105 /M. BeruucnanTs: a) HOpMaJIbHOCTB; 0) MOJISIPHOCTH;
B) MOJISZIBHOCTb PacTBOpa.

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

40. Haiitu maccy BozbI, HEOOXOOUMYIO IS MPUTOTOBJIEHUS pacTBOpa Xjopuaa HaTtpus, cogepskamero 1,50 mons NaCl Ha
1000 r H20, eciu umeercst 10 r NaCl.

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

42. Kaxoit o6vem 0,05 H. pacTBopa MOxkHO moryduts u3 100 i 1 H. pacTBOpa?

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

44. CKOJIBKO MIJUTHIIUTPOB KOHIICHTPUPOBAHHO constHON KucnoTsl (p=1,19 /M), co-mepxarmeit 38 % (mmo macce) HCI,
HY)KHO B34Tb JJIsl IPUroTOBIEHUs 1 11 2 H. pactBopa?

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

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

47. Kaxoii 06vem 10 %-Holi (110 Macce) ceproii kucioTsl (p=1,07 r/mi) moTpedyercs Uil HEHTpaNIu3allu pacTBOpa,
conepsxkaniero 16,0 r NaOH?

48. Nmeercst pactBop, B 1 1 koToporo coxepxkutcs 18,9 r HNO3, u pactBop, conepxa-uwmit B 1 1 3,2 r NaOH. B kakom
00BEMHOM OTHOIIEHUH HY>KHO CMEIIATh 3TH PACTBOPHI IS OTY-YEHHUs pacTopa, UMEIOLIero HEUTpaibHYIO peakLuio?

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

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

51. Jns weritpammzanuu 20 mut 0,1 H. pacTBopa KuCIOTH moTpedoBaiock 8 mi pactBopa NaOH. Ckoibko rpaMmmoB NaOH
conepxut 1 11 3T0ro0 pacrtsopa?

52. Ha nefitpanu3zanuro 40 M pactBopa menoun uspacxonoano 24 miu 0,5 1. pactBopa H2SO4. KakoBa HOpMalbHOCTh
pactBopa menoun? Kakoit oobem 0,5 H. pactBopa HCI motpe6o-Basics ObI 17151 TOH ke 1enu?

53. Jlns HeWTpaJmM3amuu pacTBopa, colepxaniero 2,25 T KUCIOTHI MOTPeOOBaIoCh 25 MIT 2 H. pacTBOpa IIEIOYH.
Onpenenuts SKBUBaJICHTHYIO MacCy KHUCIIOTHI.

54. Ha neitrpanmuzanuro 20 mMa pactBopa, coaepkamero B 1 i 12 r menoyu, u3zpacxono-saHo 24 miu 0,25 H. pactBopa
KUCTIOTHI. PaccunTaTh SKBUBAJICHTHYIO MacCy IIEIOYH.

55. Kaxoit 06vem 15 %-noro (1o macce) pacrsopa H2SO4 (p=1,10 r/mi) moTpeOyeTcs Ui MOTHOTO PacTBOpeHus 24,3 r
Mg? 27,0t Al?

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

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

58. B 500 r Bomsr pactBopeno mpu HarpeBanuu 300 r NH4CI. Kakas macca NH4CI BbI-genutcst U3 pactBopa MpH
oxyaxkaeHnH ero 10 50 °C, eciu pactBopumocts NH4CI mpu st0i1 Tem-niepatype pasHa 50 r B 100 r BogsI?

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

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

61. CKOJIBKO TPaMMOB HUTpaTa Kaius BeIKpucTauuzyercss u3 105 r HackimenHoro mpu 60 °C pacTBopa, eciv OXJIaTuTh €ro
1o 0 °C? KoaduumeHTsl pacTBOPUMOCTH COJIH TIPH YKa3aH-HBIX TeMIlepaTypax cooTBeTcTBeHHO paBHbI 110 1 13 r B 100 T BOJBL

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

ra3, eCiIU BBIIENUTH €T0 U3 BOJABI U MPUBECTH K HOpMabHBIM ycioBusiM? PactBopumocts CO2 mipu 0 °C pasna 171 mu B 100 Mt
BOJIBI.
63. PactBopumocTs ammuaka mipu 20 °C paBna 702 mu1 B 1 mi1 Boabl. HaliTn MaccoByro [10J110 aMMHUaka B HACHIIIEHHOM

5.3. TeMaTHKa KypCcOBbIX PadoT (KypPCOBBIX IPOEKTOB)

He npenycmorpeno VII

5.4. ®OHA OLCHOYHBIX CPEACTB AJIS NPOBeJICHUS TEKYIero KOHTPOJISI

Ha60paT0pHa${ pa60Ta BBITIOJIHACTCA KaXKAbIM CTYACHTOB MHANBUAYAJIbHO. I[J'If[ 9KOHOMHH BPpEMCHH U Goitee FJ'Iy60KOFO




OCMBICJICHUSA na6opaT0pH01‘/’1 pa60TH HCO6XO,HI/IMO B IpoHecce CaMOIIOATOTOBKY NPOYUTATH OIMMCAHUEC OTIBITOB, YaCTUIHO
3aI0JIHUTh HPOTOKOJ JIADOPAaTOpHOM padoThl. Ha KaXk7 oM 3aHATHH TOCIIE BBIOIHEHHS SKCIIEPUMEHTAIBHOM 4acTH HPOBOIMUTCS
TEKyIIHH KOHTPOJIb 110 YCBOSHHUIO ydeOHOTro MaTepuana. CTyleHTy peataracTcss HECKOJIBKO BOIPOCOB, HA KOTOPBIE OH JJAET OTBET
WA YCTHO, NI B TUCBMEHHOM BHUJIC. Ecmm CTYACHT IMPABUIIbHO OTBCTUJI HA MPCIJIOKEHHBIC BOIIPOCHI, 3HAYUT, MaTCpral TEMblI UM
YCBOEH, ¥ OH IOJIy4aeT 3a4eT 10 JaHHOI TeMe.

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

- TpeOoBaHU K 0QOPMIICHHIO OTIETa;

- JOMOJTHUTENbHBIC BOIIPOCHI JUIS 3aIUTHI JIAOOPaTOPHOI pabOTHL

TpeboBaHMA K 0(OPMIIEHHIO OTYETA 110 Ta00PAaTOPHEIM paboTaM

BBEJIEHUE

O611me TpeboBaHMA K BBITOJHEHUIO Ja00paTOPHBIX paboT

ITepen BBINOIHEHUEM J1a0OPATOPHOTO IIPAKTUKYMa HEOOXOANMO Ha BBOJHOM JIA0OPATOPHOM 3aHATHHU U3YYHUTH OOLIHE MpaBuia
TIOBE/ICHUS M TEXHUKY O€301TaCHOCTH IPH BEITTOJHEHHUH JIAO0PATOPHBIX pabOT 10 XUMHUH, CIIMCOK JINTEPATyphl PEKOMEHIyeMOH IS
UCIIONIB30BaHMs TIPH HOATOTOBKH K BBIIIOIHEHHUIO Ta00PaTOPHBIX paboT U «TemaTHueckuii mIaH 1abopaTOPHBIX paboT»,
UMEIOLIHCS B 1abopaTopuu.

IMopsimok TOATOTOBKH K BBITIOJIHEHHUIO JIAOOPaTOPHOI pabOTHI:

CTyIeHT JOJDKEH SIBIATHCS Ha Ta0OpaTOPHBIE 3aHATHS IIOATOTOBICHHBIM K 1a00paTOpHOH paboTe, BEITOIHEHHE KOTOPOH
NPEIyCMOTPEHO TEMAaTHYECKUM IUIAHOM Ha COOTBETCTBYIOLIYIO J1aTy.

[IpensapuTtenbHas MOATOTOBKA K paboTe BKIIIOYaeT 0()OPMIICHHE TIEPBOI U BTOPOH YacTH OTYETa IO COOTBETCTBYIOMIEH hopMe U
BBITIOJTHEHHE 33aJJaHUS JUIS CAMOCTOSITEIIFHO ITOJITOTOBKHU K yKa3aHHOU J1abopaTopHOIt paboTe ¢ HCIOIb30BaHNEM MAaTEPHAIOB
JIeKIUH, ydeOHUKA U TaHHBIX METOANYECKUX YKa3aHHUH.

Oruer o npeacrosiieit padore odopmirsercs 1o crienyronieii popme: 1aTa BbINOIHEHUs padoThl, Ne 1abopaTopHOii paboThl,
Ha3BaHHUE paboTHl, | Teopernueckas gacts, II mpakTrdeckas 9acTs.

Teoperuueckas 4acTh - B pa3jese H3IararoTcs OCHOBHBIE IIOHATHS, 3aKOHBI, PaCUYeTHBIE (JOPMyIIBI, KOTOPBIE HEOOXOANMO YCBOUTH
JUISL CO3HATEIBHOT'O BBIITOJIHEHHUS SKCIIEPUMEHTa U IPAMOTHOH 00pabOTKH pe3ynbTaToB. [lepedeHb MOHATHIT U 3aKOHOB UMeeTCs B
METOANYECKHX yKa3aHHUAX K COOTBETCTBYIOIIEH JIaDOpaTOpHOIT paboTe B pa3jiere «reopernieckas 0a3a SKCIEpUMEHTay, C
HCIIONIb30BaHHEM KOTOPHIX BRIBOJATCS (POPMYIIBI IS pacdeTa OnpeesieMoi B paboTe BeTHIHHBL. B KOHIlEe paszena IpruBOAITCS
pelIeHns U pe3ylbTaThl BRIIOIHEHUS 3aJaHUH ISl CAMOCTOATENIbHOM MOATOTOBKY K COOTBETCTBYIOMIEH 1abopaTopHO paboTe.
I[TpakTHyeckas 4acTb - B pa3zese NPHUBOIUTCS:

PHCYHOK W OIIFICAaHHE OTBITHON YCTaHOBKH;

nepedeHb HEOOXOAUMBIX PEAKTHBOB, ITOCY/BI, BCIOMOTATEIIBHEIX MATEPHAIIOB,

U3MEPHUTENBHBIX IPUOOPOB (11 U3MEPUTENBHBIX IPHOOPOB yKa3aTh KJIACC TOUHOCTH, 1IEHY JIEIEHNS) B METOANYECKUX YKa3aHUAX K
BBITIOJIHEHHIO COOTBETCTBYIOLIECH J1a00paTOPHOH paboThI);

TUTaH HKCIICPHMEHTA,;

YpPaBHEHMsI peaKLuil;

Tabyuna IS 3aI1MCH PE3yJIbTaTOB U3MEPCHUH.

IMopsimok BEIMOMHEHNS 1a00paTOPHOIT padOTHI

Ha maGopaTtopHOM 3aHATHH CTYACHT y9acTBYET B MHIUBHIYAIbHOM COOSCEIOBAHUH C MIPEIIOAABATENIEM MO COACPIKAHIIO
npezacrosiei pabotel. Ilpenoaasarens AenaeT 3aKiIOueHHE O TOTOBHOCTH CTy[EHTa K paboTe 1o coaepkanuto 1 u 2 yacreit
OTYeTa, pe3y/bTaTaM BBIITOJHEHNUS 3a1aHUs ISl CAMOCTOSTEIBHOM MOATOTOBKHU, KOTOPBIE MPECTABIIAIOTCS B BUJIE CIEAYIOINX
grilehizing

B ciyuae 1ocTaTO4HOTO YpOBHSA HOATOTOBKH CTYAEHT MOIy4aeT AOIYCK K BBIIOIHEHUIO SKCIIEPHMEHTA U TI0J HaOII0eHUEM
J1abopaHTa BBITIOJIHSAET pabOTy B COOTBETCTBHY C IUIAHOM 3KCIIEPHUMEHTA, BHOCHT PE3yIbTaThl U3MEPEHHH B TaONHILy, IPOBEPsIET
TIOJy4EHHbIE Pe3yIbTaThl U MIPABMIIBHOCTD MX 3aIllUCH Y IIperoaBartelis. B ciydae HenpaBUIBHOTO H3MEPEHHUS U 3aIIACH
MOJYJIEHHBIX PE3yIbTaTOB CTYAECHT HOBTOPSET U3MEPEHHS 1 KOPPEKTHPYET 3aIHCH PE3yIIbTaTOB, I0O3TOMY PE3yJIbTaThl H3MEPEHHH
Ha IIEPBOM 3TaIle 11eJIeco00pa3HO BHOCUTD KapaHaamoM. [Ipy TOCTHKeHUN pa3syMHBIX PE3y/IbTaTOB U MIPABUIBHOTO X BHECEHHS B
TabuIy HeoOX0JUMO IIPUBECTH B MOPSIOK pabodee MECTO, CAATh METOANUECKHE yKa3aHHsl, 000pyI0BaHNE ASKYPHOMY HITH
71a00paHTyY U MOIHCATh TaOJIHIly SKCIIEpUMEHTANBHBIX JaHHBIX Y IIperofaBatesis. B 3ToM ciydae cTyIeHTy 3aUnThIBaeTCS
BBIIIOJTHEHHE SKCIIEPUMEHTA, eMy CIIeyeT MIPUCTYMUTh K 00paboTKe pe3ynbTaToOB U COCTaBICHHUIO CICAYIOMIEro pa3iesa oTyera -
III PacueTsl 1 BEIBOEBI.

B pazgene 1omKHEI OBITH TIPECTaBIICHBL:

Pacuer onbITHOTO 3HaUeHNS (XOMBITH.) OIpeeIsIeMOii BEUYHNHBI ITyTeM ITOJJCTAHOBKH B PacYETHYIO ()OPMYITy COOTBETCTBYFOIIINX
TaOJINYHBIX JaHHBIX.

Pacuer Teopernueckoro 3HaueHus (XTeop.) onpenensieMoi BeINUMHBI 110 COOTBETCTBYIOLIEH (opMyIte.

Pacuer oTHOCUTENBHOM OMIUOKK ¢ TOYHOCTEIO 70 0,1%.

[Ipu npoBeneHNH PacueToOB ¥ BHECEHUHU YUCIOBBIX 3HAUCHUH Pe3ylIbTaTOB H3MEPEHUI U pacueToB B TAOIHILy HEOOXOIUMO
PYKOBOJICTBOBAThCS OOIIMMU ITPAaBHIIAMHM 110 00pabOoTKe pe3yNbTaTOB H3MEPEHUIH.

IMocrne 3aBepmrenns 111 gactn oTyera, oH craercs Ha MpoBepKy. [locite MOIOKNUTETBHBIX PE3yIBTATOB IIPOBEPKU OTYETA TaHHAS
paboTa cunTaeTcs BBIIOJIHEHHOH.

CTyzeHT IOMyCcKaeTcsl K 9K3aMeHy I10 JUCLMILIHHE, eCIIM UM B TEYEHUE CEMECTPa BHIOJIIHEHBI BCE ITPELYyCMOTPEHHBIE
TEMaTHYECKUM IUIAHOM JIA0OPATOpHBIE PaOOTHI, HOIYUEHBI ITOJI0KUTEIbHBIE PE3YIBTATHI IPH BBOAHOM KOHTPOJIE, KOHTPOJILHOM
paboTe 1 BHITOTHEHB! HHANBUTyaJIbHBIC 3a/IaHHS 110 COOTBETCTBYIOIIMM Pa3zenaM IIPOTpaMMBL.

Bormpocs! st 3a1mutsl 1abopaTopHOil padboTh

Bormpocs! 1 3aa4n k 1abopaTopHO paboTe CKOPOCTh XUMUUECKOH PEaKIIUID)

1. Uro Ha3bIBAETCSI CKOPOCTBI0 XUMUUECKON peakiuuu? B kakux enuHHLax oHa usmepsercsa’?
2. Kakue ¢axTopbl BAUSIOT HA CKOPOCTh XUMHUYECKOH peakuun?




3aBHCHUMOCTh CKOPOCTH PEaKIMU OT KOHI[EHTPAIlMU PEarupyIOMINX BEIIECTB B TOMOTCHHON CHCTEME.
3aBHCUMOCTb CKOPOCTH PEaKIMU OT KOHLEHTPAIMU PEarnpymoliuX BEIECTB B FeTEPOreHHON CHCTEME.
3aKOH JEHCTBYIOMIMX Macc.

KoncranTa cKOpOCTH XMMUYECKOH pEaKLUu.

BnusiHue Temnepatypbl Ha CKOpPOCTh XUMHUUYeckux peakiuid. [IpaBuno Baunt-T'odda.

YTo Takoe KaTaau3aTop, KaTalu3 U MHTHOUTOP, [UIS 4ero OHW HY>KHBI?

. KakoB MexaHU3M AEHCTBUS KaTaJlM3aTOPOB B TOMOTEHHOW U IETEPOTeHHOM cucreMax?

10. BeIpa3ure MaTeMaTHUECKH CKOPOCTH HPSMBIX M OOPATHBIX PEaKIIUi:

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

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

R

11. Bo ckombko pa3 yBeIMYIHTCS CKOPOCTH PEaKIMU MPH MOBBIIEHUH TeMmepatypsl ¢ 20°C no 50°C, ecnu TemmepaTypHBIi
ko3 duiment pasex 3.
12. Bo ckoJibko pa3 cienyeT YBEIMUYUTh KOHIEHTpalmio BemectBa B2 B cucreme 2A2(r.) + B2 = 2A2B(r.), 4ToObBI pH

YMEHBIIIEHUN KOHIIGHTpAIlH BeuiecTBa A B 4 pa3a CKOPOCTb MPsIMON
peakiuy He U3MEHUIIACh.

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

14. UeMmy paBeH TeMIlepaTypHBIH KO3((GHIHUEHT CKOPOCTH PEAKIUH, €CIIU NPH YBEINYCHHH TeMIepaTypsl Ha 30 rpamycoB
CKOPOCTh peakiuu Bo3pacraer B 15,6 pas.

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

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

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

1. Kaxkme peakuny Ha3pIBaloTCS HEOOpaTUMBIMH M oOpatuMbiMu? [IpuBenute mpuMeps.

2. JaiiTe onpeneneHue NOHATHIO XMMUYECKOE paBHOBecHe. Kak MOXHO HCIIONIb30BaTh 3aKOH JEUCTBYIOIIUX MAacc JUIs
00paTUMBIX peakuuii?

3. [aiite onpeneneHne NOHATUIO KOHCTAHTA PAaBHOBECHS.

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

5. Cdopmynupyiite npuniun Jle-Ilatense. Kakue GpakTropsl BAUSIOT HA U3MEHEHHUE XHUMHYECKOTO PaBHOBECHUS?

6. Kak BIUSIOT yMCHBIICHHE KOHICHTPAIIMH PEarHpPYIOMIMX BEIIECTB, TEMIIEpaTyphl M JaBJICHHUS HAa CMEIICHUE
XUMHYECKOTO paBHOBecus B peakuuu: N2 + 3H2 [1 2NH3 + Q.

7. Kak BAMsIOT yBenMueHHE KOHLEHTPALUU MPOAYKTOB PEaKLUH, TEMIIEPATypbl U JaBICHHUS HA CMEIIEHHE XMMUYEeCKOTO
paBHOBecus B peakiuu: N2 + 3H2 [7 2NH3 + Q.

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

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

10. Kak Bnuser uaMeHeHHe JTaBICHHsI Ha PABHOBECHE CIIEAYIOIIMX PEaKIHii:

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

11. Uepes Hexkotopoe BpeMs nocne Havana peakuuu 4HCI + O2 [J 2H20 + 2Cl2 xoHLEHTpalMy BELEeCTB COCTABIISIIN:

[H20] = 0,12 momw/i; [C12] = 0,12 moms/it; [HCI] = 0,3 monas/it; [02] = 0,2 mosw/i1. Halinure: a) 3HaueHHEe KOHCTAHTHI PABHOBECHS;
0) KaKOBBI HCXOJHbIE KOHIIEHTPAIIMH XJIOPOBOIOPOIa U KHCIOpoaa?
12. Kak BAMSAIOT yMeHbIIEHHE TeMIepaTyphl, JaBlIeHUS U KOHICHTPALUH MPOAYKTOB PEAKIMH Ha
CMEIIICHHAE XHMUYECKOTO PAaBHOBECHS B CICAYIOIINX CHCTeMax?

a) 2NO + 02 [] 2NO2 + 28 xkai; 6) 2HBr [1 H2 + Br2 -16 kxai.
13. Koncranra pasaoBecus peakiuu FeO(k.) + CO(r.) [ Fe(k.) + CO2(r.) mpu HeKoTOpoii TemmnepaTtype paBHa 0,5. Haiinure
paBHoBecHble KoHLeHTpamu CO u CO2, ecny HayaJdbHbIE KOHIIEHTPALMK 3TUX BemiecTB coctaisiin: [CO] = 0,05 mons/n; [CO2]
=0,01 mMoJb/11.
14. PaBHoBecue B cucteme H2 (r.) + 12 (1.) [ 2HI (r.) ycTaHOBHIIOCH TIpH ClieMyromux KoHIeHTpanusax: [H2] = 0,025 momns/m; [12]
= 0,005 mous/m; [HI] = 0,09 monw/n. Onpenenute UCXOJHbIE KOHIIEHTPAIIUH HOJIa H BOJOPOAA. .
15. Tlpu HekoTopo¥ TemnepaType paBHOBecue B cucteme 2NO2 [1 2NO + O2 ycTaHOBHIIOCH MPH CIEAYIONIMX KOHIICHTPALMAX:
[NO2] = 0,006 monb/n; [NO] = 0,024 mons/n. Halinure: a) KOHCTaHTY paBHOBECHUS peakIiu; 0) HCXOJHYI0 KOHIeHTpanuio NO2.

Bompocs! 1 3agaun k nabopatopasiM padotam o reme PACTBOPBI: «Teopus a51eKTpouTHYecKoi aucconranuy. Peakiyn
HOHHOTO 00MeHa», «[IoHHOE TPOU3BEICHUE BO/IBI, BOJOPOIHBIN ITOKa3aTelb», « Hapoimsy»

JlaiiTe ompeneneHns MOHIATHAM 3JIEKTPOJIUT M HeUeKTponuThl. [IpuBenure mpumepst.

CohopmynupyiiTe TpH HONOXKCHUS TCOPUH IIEKTPOIUTHIECKOI TUCCOIUALINY IIBEICKOTO XHUMUKa AppeHHyca.
KakoB MeXaHH3M 3JIEKTPOJUTHYECKOH JHCcCcOLrayn?

JaiiTe ompeneneHns MOHATHAM THAPATHI, CONBBATHI, THIPATAlUA U coibBaTanus. [IpuBeauTe mpuMepsl.
Juccormanys KHCIOT (OAHOOCHOBHBIX, IBYXOCHOBHBIX U TPEXOCHOBHBIX).

Jlucconyanys OCHOBaHMH (OJJHOKHUCIOTHBIX, ABYXKHCIOTHBIX ¥ TPEXKUCIOTHBIX).

Jucconyanyst cpeHuX COJIeH, KUCIIBIX U OCHOBHBIX COJICH.

VonHsle ypaBHeHHs peakiuii (Kakue BEIIecTBa CIIEIyeT M300pa)kaTh B BHIE MOJEKYN).

9. IpuBeguTe mMpUMepsl HOHHBIX PEAKLUH UAYINX ¢ 0Opa30BaHUEM OCAIKOB.

10. ITpuBenuTe MPUMEpPBI HOHHBIX PEAKIMH WAYIIMX ¢ 00pa30BaHMEM Ia3000pa3HbIX M MaJOPacTBOPHMBIX BEIECTB.
11. [puBenuTe MpUMepsl HOHHBIX PEaKIUi WAYIINX ¢ 00pa30BaHHEM MaJOANCCONMHMPYIOMNX BEIIECTB (CIa0BIX
3JIEKTPOJIUTOB).

12. [TpuBenuTe IMPUMEPBI HOHHBIX PEAKIMH HAYIIMX ¢ 00pa30BaHHEM KOMIUICKCHBIX COEIMHCHUMH.
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13. Crenens aucconmanun. Koncranra qucCoIdamny.

14. daxkTophl BIUSIONIME HAa CTENEHb JUCCOLMALMHU (IIPUPO/ia PACTBOPHUTEIS,
KOHIICHTPAIWS PacTBOPa M HANNYNE OTHOMMEHHBIX HOHOB)

15. CunbHbIC U cr1aObIe SIEKTPOIHUTHL.

16. [IpuMeHeHune 3aK0Ha IEHCTBYIOIIMX MACC K CIIA0BIM 2JIEKTPOIUTAM.

Bomnpocs! u 3a1aun k 1a60paTopHEIM padoTaM « OKHCIUTEIFHO-BOCCTAHOBUTEIBHBIC PEAKITHI, « IIMEKTPOITH3

Onexrponus. 3akoHs! Dapames.

B 4eMm pasHuia nporeccoB AIEKTPOJIU3a pacIuiaBOB U pacTBOpoB. IIpuBectu npumepsl.

UYro Takoe BBIXOX IO TOKY?

UYro Takoe 3IEKTpOpapUHIPOBAHUE METAJIIOB?

. Haiinute o6beM kucnopona (H. y.), KOTOPBI BeIIENsSETCS MPU NPONMYCKaHUK TOoKa cuiioil 6A B Tedenuu 30 MUH. uepes
BoaHbIN pacTBop KOH.

6. [pu snexrponuse BogHOTO pactBopa Cr2(SO4)3 TokoMm cmioit 2A Macca kaToja yBenuuwiach Ha 8 . B TeueHHn kakoro
BPEMEHH IIPOBOANIHN IEKTPOIH3?

7. BBIYUCITUTD SIIEKTPOXUMHUYESCKUN SKBUBAJICHT LIMHKA, €CITU MPH dJIekTposu3e pactBopa ZnCI2 tokom 2,8A a 3a 5 muH 32 cex
Boienmiioch 0,314 r uunka. [IpuBenure cxemy 37eKTpoIH3a H YpaBHEHHSI PEaKIfil Ha AIEKTPOIax.

8. Ilpu anekTponmse pacTBopa CyibdaTa Mean Ha aHOJIE BBIIENWIOCh S60 M kuciopoaa. CKOIBKO TPaMMOB MEJIH BBIIETMIOCH Ha
katonie? Hanummre ypaBHEHUS peakuid, MPOTEKAIOIMX Ha dJIEKTPOJax.

9. CocTaBUTbH MEKTPOHHBIE YPAaBHEHUS PEAKLMI, IPOUCXOASIIMX HA YTOJbHBIX IEKTPOAAX MIPU AJIEKTPOJIU3E pacTBOpa XJI0pUia
menn (II). OnmpenenuTs, Kaknue IPOIYKTH BBLACISIOTCS Ha JJIEKTPOAAX.

10. CocTaBUTH NIEKTPOHHBIE YPABHEHUS IIPOIIECCOB, IPOUCXOSIINX MIPU IEKTPOIN3E PacTBOPA Cylb(aTa IIHKA C HHEPTHBIMU
anekTpoaaMu. ONpeenuTh COCTAaB IPOIYKTOB, BBIISTHBIIMXCS Ha 3JICKTPOIaX U 00pa30BaBIINXCS B KATOJHOM M aHOJTHOM
TPOCTPAHCTBE.

11. CocTaBuUTh NIEKTPOHHBIEC YPABHEHNUS PEAKIHH, TPOMCXOIAIINX IIPH AJIEKTPOIIN3E PACTBOPA CyIb(aTa HUKEIS ¢ HUKEJIEBBIM
AHOJIOM.

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

13. Kaxoit 06seM Bogopoa (H.y.) BELISTUTCS Ha KaToje, ecinu depe3 pactBop NaCl mpomymmen Tok cunoif 2A B Teuenue 20 Mun?
14. leranb xpomupyercs B BogHoM pactBope Cr2(S04)3 npu cusie Toka 3A. Onpenenuts NpoAoHKUTEIBHOCTh SJIEKTPOIIN3a, eCIIN
Ha MOBEPXHOCTH JIeTAIM HeoOX0oAuMOo HaHecTH 1,3 T xpoma. Beixon o Toky paBet 40%.

15. B ueM 0cOOEHHOCTH METAIUTHYECKON CBSA3N?

16. Yro Takoe ps HAPsDKEHUST METAIJIOB, M KaKKe MPaKTUYECKUE BHIBOJBI MOXKHO CIENaTh U3 Hero?

17. Kakyro (yHKIIHFO BBITIOJHIET METAJLI IPH B3aUMOJICHCTBUY C KUCIOTaMK?

18. Yem oOBsACHSETCS TaCCHBHPOBaHKE MeTaioB? Kakie MeTayuTsl HacCHBUPYIOTCS KOHIICHTPHPOBAHHBEIMHU PacTBOPAMH CEPHOH U
A30THOH KHCIOTHI?

19. Kakue MeTasuibl B3aMMOAEHCTBYIOT C KUCIOTaMU U Lieaoyamu?

20. Kaxuie mpoayKTHI ITOIy4aroTcs IIPH B3aMOJISHCTBHH aKTHBHBIX MeTaintoB (Li — Al) ¢ KOHIIEHTPHPOBAaHHO CEPHOM KUCIOTOI?
IIpuBenure npuMepsl U HAIMINUTE YPABHEHUS PEAKIIMMI.

21. Kakue BeniecTBa moJiy4alorcsi Ipy B3aUMOAEHCTBUM MaJIOAaKTUBHBIX MeTauioB (Cu — Au) ¢ KOHIIEHTPUPOBAaHHON a30THOM
kuciotoi? [IpuBeaure npuMepsl ¥ HAUIIUTE YPABHEHUSI pEaKLUiL.

22. B pacTBOp XOpOBOJOPOAHON KHCIOTHI OITYCTHIIH ITMHK KoJIndecTBoM BemecTsa 0,2 Mok, Kakoit 00beM ra3za MoXKeT
BBLIEUTHCS (H.Y.)?

23. Jlnst noxy4eHus BoJopoa o0paboTaid cMech CTPYXKEK MeTallla M MM Maccoil 1 T pacTBOpoM pa3daBIICHHOH CepHOM
KUCTIOTE. OOBEM BBIISTHBIIETOCS BOJIOPO/IA OKa3aJICs paBHBIM 1,12 11 (H.y.). BEIUHCINTE cOCTaB CMeCcH B POIIEHTAX.

24. Tlpu pacTBOpeHUN 00pasiia CMECH OTMIIOK MEIH, KeJle3a U 30J10Ta B KOHIICHTPUPOBAHHOH a30THOW KUCIIOTE 00pa3oBasock 6,72
nrasza u 8,55 r HepacTBOpUMOTO ocTaTka. [Ipu pacTBOpeHHH Takoil e HaBeCKU B XJIOPOBOJOPOJIHON KUCIOTE BBIACIUIOCH 3,36 11
raza. OnpenenuTh NPOLEHTHBIH COCTaB UCXOIHONW CMECH.

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

DR~

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

27. XKenesnas ninacTuHkKa Maccoi 6 I OTpyXKeHa B paCTBOP MeIHOro Kynopoca. IlnacTunky BeIHYIM, BeICyuiu. Ee macca
okaszanack paBHoi 10,13 r. 28. Beruucnute Maccy Meiu, OCeBLIEH Ha MIIACTHHKE.

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

Bompoce! 1 3amaun k 1abopatopHoii padoTe «HackleHHbIE YrieBo10pOaBDy
1. [IpoBepuB pacTBOPHMOCTH B CEPHOM KUCIIOTE W HICTIOYH, CIIENIAalTe BBIBOJ O KHCIOTHO-OCHOBHBIX CBOMCTBAaX
Ba3eIMHOBOTO Macia.

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

3. Ha ocHOBaHWMH TOJY4EHHBIX PE3YIBTATOB MPENCKAXKUTE, B KAKOM W3 pacTBOpHTENel — nudaTmioBoM 3dupe ([1=1,15D, []
=4,34), muokcane ([1=0, [1=2,21) wim numetundopmamuze ([1=3,86D, [1=36,7) — Ba3eIMHOBOE MACIIO PACTBOPATHCS HE OYIeT.

4. ITpoucxoauT M1 U3MEHEHUE OKPACKH MepMaHraHaTa Kauus B Mpooupke?

5. CpaBHUTE JIeiicTBUE OKUCIUTENEH — NIepMaHraHaTa Kajusi B HEHTpalbHOU, KHCIIOHN U ILENIOYHOM cpenax — Ipu

KOMHATHOMW TeMITEpaType U IPU HarpeBaHUH.
6. Ha ocHOBaHMM NPOBEJEHHOTO HKCIIEPUMEHTa CAETIalTe BBIBOJ 00 OTHOILEHHH aKaHOB K OKHCIICHHIO.




7. ITo xaxoMy MexaHH3My HpPOTEKaeT peakius OPOMHPOBAHMS MIPEACIBHBIX YIIICBOAOPOIOB?

8. ITouemy s mpoBeneHUs! peakuuu OPOMHUPOBaHUS alKaHOB HeoOXxoaumo obiryuenne YO cserom?

9. OOBscHHUTE, TOYEMY B 3aKPBITOH YEpHBIM KOJITAYKOM KIOBETE PEaKIMOHHAs CMeCh He 00ECIIBEUMBACTCS.

10. HammmmTe cragun peaknuu OpOMUPOBAHUS TeKcaHa (B FéKCaHE HECKOIBKO BTOPHYHBIX aTOMOB yIJIepoja H,
Clle/0BaTeIbHO, BO3MOXKHO 00pa3oBaHUe CMECH IPOJYKTOB MOHOOpoMuUpoBaHus). HazoBUTe MPOIYKTHI pEaKIHH.

Bormpocs! u 3agaun k nabopatopHoit padoTe «HeHachIeHHBIE YIIIeBOIOPObl. AJKEHBI, aTKHHBI, aJTKaTHCHBDY

L. HanumuTte peakiuio 6poOMUPOBAaHUS OJEHHOBOM KUCIOTHL. OOBSICHHTE MPOCTPAHCTBEHHOE HAIPABICHUE PEAKIIHU.
2. Kakast kadecTBeHHas! peakIysl UCIOIb3YeTCs JUIS JOKAa3aTeNbCTBA HEHACBHIILIEHHOCTH UCIBITYEMOIO COCANHEHHUS?
3. CpaBHHUTE PEaKIOHHYIO CIIOCOOHOCTH OJEHHOBOH M (hyMapoBOH KHCIOT B PEAKIUAX IEKTPO(GHUIEHOTO

npucoequHeHNs. bpoMupoBaHKe 0JICMHOBOM KHUCIOTHI MPOMCXOAUT IPU KOMHATHOH Temneparype. [Ipenckaxute, moTpedyercs au
HarpeBaHue npu OpoMupoBaHUU HyMapOBOIl KUCIOTHI.

4. HamummTe cxeMbl peakiuii noiay4eHnsi, OpOMUPOBAHHS U MSATKOTO OKUCIEHMS (THIPOKCHINPOBAHMS) STHIICHA.

5. O yeM CBHCTENBCTBYET HaONIOIaeMoe B ONBITE 00ECIBEUMBAHNE OPOMHOMN BOJBI M pacTBOpa IepMaHraHaTa?

6. HanunmuTe cxeMbl peakiuy MOTydeHHs alleTUICHA W KaUeCTBEHHBIX PEaKIHi, BBIMIOTHEHHBIX B 3TOM OIIBITE.

7. OOBsICHUTE NPUYMHY HAIUYMS B IIEPBOM MPOOMpPKE LICIOYHON Cpebl, OOHApYKMBAeMOIl ¢ MOMOIIBIO (eHonpTaNeHHa.
8. O yeM CBUJICTENBCTBYET B HAOIIOZAEMOM OMBITE 00ECIBEUMBAHHE OPOMHOM BOJIBI M pacTBOpa MEpMaHTaHATa Kayus?
9. Kaxkoe 3aximodeHre 0 CTPOGHHH NMPOAYKTAa PEaKIH MOXKHO CIETaTh Ha OCHOBAHUH NPOOBI ¢ OpOMHOI BOJO?

10. Hanumure cxemy peaxiuyu OpoMHUPOBaHHS METUIMETaKpUIIaTa.

Bormpocs! u 3agaun k m1abopaTopHO paboTe « APOMAaTHIECKHE YTIIEBOIOPOIBD)

1. Hammmute cxeMy okucieHust 1-mMeTun-2-3Tun0eH3ona.

2. B pesynbraTe okucieHus romonora OeH30ia nojydeHa TepedraneBas kuciaoTa (6ensoi-1,4-1uKkapOoHOBast KUCIOTA).
Kaxwe yrieBomopoasl MOTIH OBITH TOABEPTrHYTH okucienuro? [Ipusemure 1-2 mpumepa.

3. Hammmmte cxemy peakunu cynb(pupoBaHus HadTalnMHA, yIUTHIBAs, YTO B YCIOBUSAX OIBITA CYIb(GHPOBAHNE IMPOUCXOIHUT

npu Temnepatype 140-190 °C.

Bompocs! 1 3amaun k 1abopatopHoi pabote «MoHO(YHKIIMOHAIBHBIE IPOU3BOAHBIE YITIEBOAOPOIOB. | aJOreHONPON3BOAHEIE,
THAPOKCHIICOAEPKAIUE IPOU3BOIHBIE (CIUPTHI, (PEHOIBI)»

L. HanumuTte cxeMy peakuuy MOTydeHHs XJIOP3TaHA.

2. Ilo kakoMy MeXaHHU3My NPOTEKAET 3Ta peakuus?

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

4. HammmmuTe peakuunto ruzponnsa GEH3MIXJIOPHAA.

5. ITo xakoMy MexXaHH3My HMPOWCXOIHUT PEaKIs THApoNn3a OeH3nmxIopuaa?

6. IMouemy OeH3UIXJIOPH] JETKO BCTyMaeT B peakmuio ruaponusa? Kaxas mpomexxyrounas gacTuiia oOpasyeTcst B X0ofe
peakuu?

7. YeM 00BsICHACTCS YCTOWYUBOCTE XJIOPOEH301a K THApoin3y? ONHIINTE pacrpeneieHre 3JIeKTPOHHON ITIOTHOCTH B
MoJIeKyIe XJI0pOeH30a.

8. Hanummute cxeMy peakuuy JerHApaTalvu 3THIOBOToO cnupTa. 1o kakoMy MeXxaHH3My IPOTEKaeT dTa peakuus?

9. Kakoif mpomykr oOpa3syercsi B pe3yiabTaTe PeaklHy JErHApaTalii 3THIOBOTO crupra?

10. HammmmmTe cxeMy peaknmy KakIOTO W3 CIIUPTOB ¢ peakTHBOM JIykaca M yKakuTe MeXaHU3M peakiuu. OOBsICHUTE pOib
XJIOpHJa IIMHKA KaK KUCTIOTHI JIbromca.

1. Ha ocHOBaHMHU SKCIIEpUMEHTANBHBIX JAHHBIX CIETaliTe BBIBOJ O PEAKIMOHHON CIOCOOHOCTH UCCIENYeMBIX CIHPTOB.
12. Hanwmure peakiuio B3auMoaeicTBUs GeHosa ¢ xmopumom skenesa (111).

13. ITouemy peaxuust OPOMUPOBAHUS CIYXKHUT Ka4eCTBEHHOH AT 0OHApyxeHHs (peHOIoB?

14. OOBbscHHUTE JIETKOCTh OpoMHpOBaHUs (eHona.

Bompocs! u 3agaun k nadopatopHoit padote «KapOoHIWITBHBIE COSMHEHMS. AJIBICTHIIBI M KETOHBDY

1. Hanmmmre peaknuio aucrnponopiuoHupoBanus Gopmanpiaernna. Hamuure, kKakoro coennHeHus: 00yCcIOBIMBAET,
KUCITYIO PEAKLHUIO Cpeibl?

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

3. UTo mpou30UaeT ¢ MPOAYKTaMHU PEaKIUH MPH JajJbHEHIIeM UX OKUCICHUH, T. €. IPU U30BITKe okuciuTens? Hamummure

YpaBHEHHUE PEAKIIMH.

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

5. CpaBHHUTE CIIOCOOHOCTH K OKHCIICHUIO (popMasib/ieriia U arleTOHAa Ha OCHOBAaHHH SKCIICPHMEHTAIBHBIX HaONIONeHNUI.
6. Hamumute cxemy peakuuu B3aumopeiicTBusa (opMmanbieruaa ¢ 2,4-IMHUTPO(YEHIITHIPA3HHOM.

7. ITo xakoMy MeXaHHM3My OCYILIECTBISETCA peakius?

8. HammmmTe cxeMy peaknnyl MOJIydeHHs OKCHMa alleTOHA W OIHIINTE MEXaHU3M.

9. Hammmmre peakiro obpazoBanus ifogodopma.

10. CrniocoOeH 1 STHIIOBBII cUpT 00pa3oBbIBaTh Hogodopm?

1. Kakune coenriHeHUsI MOXXHO OOHAPYXHTh C IIOMOILIBI0 HomodopMHOi TpooOsl? Kakne cTpykTypHbIE (h)parMEeHTHl OHH
JIOJKHBI COJIepKaTh?

12. HanumuTe cxeMy peakunuy aneToHa ¢ THAPOCYIb(GUTOM HATpHsi U OOBACHUTE, IO KAKOMY MEXaHH3MYy OHA IPOTEKaeT.
13. Kakue obGpa3syrorcs BellecTBa, €CIIM Ha MOMY4EHHOE MPOU3BOJHOE MOIEHCTBOBATh Pa30aBIEHHBIM PACTBOPOM KHCIOTHI?

Bomnpocs! u 3anaun x 1abopatopHOi paboTte «KapOOHOBEIE KUCIOTH M MX (PYHKIIMOHAIBHBIC IPOU3BOIHBICY
1. Hamummre cxeMy peakuyM OKHCICHUsI OeH3aJbIerija KUciIopoJoM BO3jyXa.




2. IMouemy mpoucxoaut obeciBeUNBaHIE PAacTBOpa MepMaHTaHATa Kanus MpU J00aBICHUH 3TaHONAa?

3. HanunmmuTte cxeMy aucconmanuy ykCycHOM kucnoTel. Kak moarBep:kmaeTcs 3TOT MPOIECC IKCIEPHUMEHTANbHO?

4. HammmmTe cxeMy peakumy yKCYCHOM KHCJIOTHI C THAPOKCHAOM HaTpus. Kak MOXHO ONpemenuTh KCIEPHIMEHTAIEHO
HEUTpaIN3annIo yKCYyCHOW KHCIOTHI?

5. Hanumure cxemy peaxiuu oOpasoBaHus anerata sxenesa(lll).

6. Hammmmmte ctpykTypHy'0 (GopMyidy THApPOKCHIA IHAIeTaTa jKeiesa.

7. Hanmmure cxemy peaknuu o0pa30BaHUs KAIBIUEBONH COJIM CTEAPUHOBOM KHCIIOTHI.

8. Kakne coeauHenust Ha3bIBAIOTCS MbBUIAMH?

9. Hamummre cxemy peakuuy oOpa3oBaHUs OKcallaTa KaJbIUs.

10. Hammmmre cxeMy peakuuy oOpa3oBaHHS 3THIIAIlETaTa.

11. ITo xakoMy MeXaHH3My OHA OCYIECTBIISCTCS?

12. KakoBa posb KOHIIEHTPUPOBAHHOHN CEpHON KUCIOTHI B PEAKIHH dTeprpUKanuun?

13. Hanumure cxemy peakiuu 1eI0YHOTO TUapoin3a Ha npumepe 2-0-oneon-1-O-nansmutonin-3-O-cTeponriviyHa.
14. Ha gem ocHOBaHa mpo06a, ¢ MOMOIIBIO KOTOPOI yCTaHABIMBAETCS TTOJTHOTA OMBIICHUS?

15. C Kaxoll Lenpl0 K PeaKIMOHHON cMecH J00aBiseTcs HACHILCHHBIN PacTBOP XJIOpUAA HATPHA?

16. Hanummre cxeMmy peakiuy I'MApoJM3a MblUla Ha NMPUMEpE NaJbMUTAaTa HATPUS.

17. C Kaxo#l [enpio MIPOBOANUTCS NPEIBAPUTEIHLHOE PACTBOPEHUE U MOCIIEAYIONIee BHICATHBAHUE MbLIa?

18. O yeM CBHCTENBCTBYET NEPBOHAYAIBHOE OTCYTCTBHE OKpPAIIMBAHMSA WHIUKATOpA U MOSBICHHE OKPAIIMBaHUSA ITOCIE

n00aBIeHUs BOIBI?

Bomnpocs! u 3amaun x 1aboparopHoit padote «I erepodyHKIMOHANBHBIE COeTUHEHHS. [ MAPOKCH- N OKCOKUCTIOTED)

L. HamummmuTe cxemsl 00pa3oBaHus THAPOTapTpaTa U TapTpaTa Kailus.

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

3. Hammmmmre cxemy B3ammoneiictus rugpokcuna men (I1) ¢ taptpatom xammst. Hanmamem, Kakoro CTpyKTYpHOTO
(parmeHTa 00yCIOBIICHA PeaKus?

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

5. Kakoi IpomyKT pasioskeHHs JIMMOHHOM KHUCIOTHI OOHapyxuBaercsi B 1-if mpobupke? Hanummre cxemy peakiuu.

6. Kakoit mpoaykt paznoxxeHus oOHapyxuBaeTcs Bo 2-if nmpoOupke? Hamumure cxemy peakId.

7. Hamumute cxeMy TayTOMEpHBIX NPEBPAIIEHUH alleTOYKCYCHOTO 3(Hpa, MPOHCXOAAMNX NIPU KOMHATHOH TeMIeparype.
8. Kakoii cTpyKTypHBIH (parMeHT MOJIEKYJIbl alleTOyKCyCHOTro 3¢upa oOyciaBinBaeT (hHOJICTOBO-KPACHOE OKPAIIUBAHHUE C
xyopuaom xenesa (111)?

9. Kakue ¢axTopbl cnocoOCTBYIOT CTaOMIM3alUU €HOJIBHON (OPMBI alleTOYKCYCHOTO ddupa?

10. [Touemy (QuoNETOBO-KpACHOE OKpAIIMBAHUE MCUE3AET KaXKIBI pa3 mpu a00aBiIeHnu pactBopa Opoma? Hamummre cxemy
peaKuuy, MPUBOASIIECH K 00eCIBEUHBAHUIO PACTBOPA.

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

12. Kakue mpoayKTel pacIiemieHus aleToykCcycHoro 3¢upa obHapyxkuBatorcs B 1-if u 2-it mpoOupkax? Hamummure cxemsl
COOTBETCTBYIOLIUX PeaKIUii 0OHAPYKEHUS IPOAYKTOB PACIIETIIEHUS.

13. Kaxkoe mpeBparieHne npereprieBaeT CaJuIIIOBast KHCIOTa ITPpX HarpeBaHnu? HammmmTe cxemy peaxkmui.

14. B gem cocrout npudrHa MOMYTHEHHSI pacTBOpa BO BTOpoi mpobupke? HammmmTe cxemy peaxkumuu.

Bompoce! 1 3aaun k tabopaTopHoii padote «IeTepoyHKIMOHAIBHEIC COSTMHCHNS. AMHHOKHCIIOTHI, ITETITHIBD)

1. Hanumre ypaBHEHUE peaklud B3aMMOJAEHUCTBUS INMLUHA ¢ HUHTUIPUHOM.

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

3. Kakoe mpaxtuueckoe MpUMEHEHHE UMEET peakius [|-aMUHOKHCIOT C HUHTUAPHHOM?

4. HammmmTe ypaBHeHHE peaknny B3aUMOJACHCTBHS DIHIMHA C (POPMAITBICTHIOM.

5. KakoBb! IpU4KHBI U3MEHEHUS OKPACKU UHIUKATOpa?

6. Kakoe mpakTtrdeckoe MpuMEHEHHE UMEET PeakUus [|-aMHMHOKHUCIOT ¢ (popMalibaeruioM?

7. Hanunmute cxeMy B3aMMOJEHCTBUS MIUIKMHA € a30TUCTOH KucnoToil. HazoBure oOpazoBaBIInecs COEUHEHUS.
8. Kakoe nmpaxkrudeckoe NpUMEHEHUE MMEET PEaKLUsl aMUHOKHUCIOT C a30TUCTOM KUCIOTON?

9. Hanumure cxemy B3aumozencTBus raunuHa ¢ kapbonartom menu(Il).

10. Kako#i 1iBeT xapakrepeH aJisi pacTBOPOB KOMIUIEKCHBIX CoJiei menu?

11. HammmmTe ypaBHeHHE peaknny B3auMOACHCTBHN [-aJlaHWHA ¢ THIPOKCHAOM Hatpws. [loueMy m3MeHsieTcs okpacka
HMHAMKATOpa B X0/1€ peakuuu?

12. Hanumure ypaBHeHue peakuuu B3auMOAEWUCTBUSA []-ajJaHMHA C XJIOPOBOJOPOAHON KucioToi. [loueMy usmensercs
OKpacka MHAMKATOpa B X0OJe peakuuu?

13. ITouemy [|-aMHHOKHCIOTEI CITOCOOHBI B3aNMOACHCTBOBATh C KUCIOTAMHU M IIEI0YaMHU?

14. Hanumure ypaBHEHUE peakUuu B3aMMOJACHCTBUS THPO3HHA C KOHLIEHTPUPOBAHHOM a30THOI KUCIOTOM.

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

16. INoyemy npu moOaBIICHHH aMMHaKa OKpacka ITOJIydeHHOTO PacTBOpa M3MEHSETCS OT JKENTOH B OpaHKEBYIO?
17. Hammmmte cxeMy B3amMOIeHCTBUS nucTenHa ¢ aneratoM cBuHIA(Il).

18. Kakoe mpaxTtrudeckoe nmpuMeHEHHEe UMEEeT peakuus IucrenHa ¢ consmu csunua (11)?

19. Hammmmte cxemy oOpa3oBanus Ouypera.

20. KakoBBI BHEIIHHE MPU3HAKA TIOJOKHUTEIBHON OMypeToBOi peakumu?

21. Bce nu Genku garoT OMypeTOBYIO PeakKIuio?

22. Kakue [1-aMHHOKUCIOTHI B cOCTaBe OelKa MOXKHO OTKPBITh C MMOMOIIbIO KCAHTOIPOTEMHOBOH peakuuu?

23. Hammmmmre B o0mem Buze cxemy peakiuu Oenka ¢ ameratoM cBuana(ll).

24. Kaxkue [|-aMHHOKHCIIOTHI B COCTaBe OenKa MOXKHO OTKPHITh JAHHON Ka4eCTBEHHON peaxmuen?




Bomnpocs! u 3anaun k 1abopaTtopHOi paboTe «YTiieBoabl. MOHO- U OTHCaXapUAbD»

L. Kakue cTpykTypHBIE (DparMeHThI, coAepKaliecs B MOJEKYJE IVIFOKO3bl, OOHAPYKMBAIOTCS peakUUel ¢ TMAPOKCUIOM
memu(11)?

2. UYem oObsicHsIEMCS OOIHOCTD peaxiun ruapokcuna menu (II) amst sTueHrnuKoss, BUHHON KUCIOTH B D-TiIOK036I?
3. Hanummre peakiuio o6pa3zoBaHusi KOMIUIEKCHOH conn noHa Menu (1) ¢ AuonbHBIM parMeHTOM Ha MpUMEpe
STUIIECHIIIUKOJIS.

4. HammmmmTe cxeMy peaknny OKHCIEHHH TIIIOKO3BI rHapoxcunoM menu (I1).

5. UeM 0OBsICHSIETCS HATMUME BOCCTAHABIUBAIOLUINX CBOWCTB Y TIIFOKO3HI?

6. OObsICHUTE TPUYUHY U3MEHEHHSI OKPACKH BEPXHEro CJIOsl B IPOOHpKE.

7. HammmmmTe cxeMy peaknny B3aUMOJAEHCTBHS TITIOKO3BI C aMMHAYHBIM PAacTBOPOM THAPOKCHIA cepedpa.

8. Kaxkast pyHKIMOHANBHASA TPYIIA TIIFOKO3BI NPOSBIISCT BOCCTAHABIMBAIOMINE CBOMCTBA?

9. OO0BbscHuTe OOJIBIIYIO XpOMATOTPaUIECKyIO MOABUKHOCT PAMHO3BI [0 CPABHEHHUIO C TIIIOKO30H.

10. MokHO 11, pacnonaras BEIECTBAMH — CBUJIETEISAMH, TOJIbKO 1O BenuunHe Rf npeHTH(UIMpOBaTH HEM3BECTHOE
BEIECTBO?

1. HanmmuTte ctpoeHne caxapo3sl (¢ moMomnisio ¢popmyn Xeyopca). Kakyro koH(HUTypanuio MMEOT aHOMEPHbBIE aTOMBI
yrieposa B octaTkax D-¢pykTo3sl 1 D-TIItoK03bl, BXOASIIUX B COCTaB MOJIEKYIIbI Caxapo3bl?

12. [Touemy caxapo3a He crocoOHa K ITUKIIO-OKCO-TayTOMEPHHU?

13. OOBsICHUTE IPUYIHMHY OTCYTCTBHS BOCCTAHABIMBAIOIINX CBOHCTB Y CaXapo3bl.

14. Byner nu MyTapoTHpOBaTh CBEKENPUTOTOBIEHHBIH BOAHBIM PAcTBOP caxaposbl?

15. ITouemy cBobGonHast D-rimtoko3a naer monoxurenbHyro mpoOy Tpommepa, a []-IUTIOKO3HBIH OCTAaTOK B caxapo3e 3TOH
npoOsI He 1aet?

16. Hanumute ctpoeHue J1akTo3b! (¢ moMomsio popMyn Xeyopca). Kakyro koH(UTypanuio nmMeer aHOMEPHBIH aToM
yriepoja B octatke D-ramakronupaHossl?

17. Kaxko#t 13 MOHOCaxapHIHBIX OCTaTKOB B MOJIEKYJIE JIAKTO3BI CITIOCOOCH K IUKIIO-OKCO-TayTOMEPHH?

18. OOBsICHUTE NPUYHMHY HAJIWYIHSA BOCCTAHABIUBAOIINX CBOMCTB Y JIAKTO3BI?

19. Kakoil nucaxapun siBnseTcs CTPYKTYpHOH eaumHUIeH amuio3bl? Kakoil THI TTTMKO3UIHOMN CBS3M OCYIIECTBISETCS B 3TOM
Jucaxapuzie MeXay OcTaTKaMu D-Titoko3s1?

20. Kakyro xoH(pOpMAIIIO IMeeT IoJINcaXapuaHas [ernb aMHIIO3bI?

21. UeMm oObsicHsIeTCS 00pa30BaHUE OKPAILICHHOTO KOMILIEKCa aMUIIO3bl C HOJIOM (COeTUHEHUE BKITIOUSHHS)?

22. Hanummre peakunio ruaposiv3a MaiabTO3bl, SBISIOLIEHCS CTPYKTYpHOM eIuHHULIEH KpaxMmana. B kakoil cpene
MIPOUCXOIUT 3Ta peakuusi? Kakoil MoHOCaxapu ojrydaeTcs B pe3ysbTaTe IOJIHOIO MMApoIIin3a Kpaxmana?

23. O KakuX U3MEHEHMAX BO BTOPUUYHOM CTPYKTYpE IMOJMCAXapUAHBIX LENel Kpaxmalla CBUAETEIbCTBYET OTCYICTBUE
CHHETO OKpaIluBaHUs ¢ HOIoM?

24. OObsicHUTE, TIOUEMY TI0JIOXKUTENIbHAS IpoOa TpoMMepa CBUIETENBCTBYET O MOJHOM THIPOJIM3E Kpaxmaa.

Bomnpocs! u 3anaun k 1abopatopHoil pabote «I'eTeponnKIndeckue COSANHEHUS»

L. HanunmmuTte cxeMy peakuuy ODUPHIMHA C BOAOIL.

2. IToueMy BOIHBIN pacTBOp MMPHIMHA W3MEHSIET OKPAacKy KpacHOTO Jakmyca? Kakoil cTpykTypHBIA (parmeHT
00ycraBIrBaeT OCHOBHBIE CBOMCTBA MUPUIHA?

3. Kakue cBoiicTBa mupuarHa MPOSBISIIOTCS B PEAKLUMU C MUKPUHOBOM KucnoTol? HamumuTe cxemy peakuuu oOpa3oBaHuUs

IMUKpaTa NupuanuHa.

4. OOBsICHUTE YCTOHYMBOCTH MHUPHIMHA K OKHUCICHHUIO.
5. Kakum xputepreM apoMaTHYHOCTH YIOBJIETBOPSET MOJIEKYJa MUPUINHA?
6. [Touemy nupHUIUH NPOSBISAET OCHOBHBIN Xapakrep?
7. Harnumure cxemy B3auMoAeHCTBHUS MHUPUIAMHA C BOJIOH.
8. Hammmmmte TayromepHsie (OPMBI MOYEBOH KHUCIIOTHI.
9. Hanumure cxemy B3auMOJENHCTBUS MOUYEBOM KHUCIOTHI C THAPOKCUIOM HATPHM.
10. OOBsICHUTE IPUYHHBI BOSHUKHOBEHHSI OKPALIMBAHHUS B MYPEKCHIHON mpode
6. YA EBHO-METOJANYECKOE 1 TH®OPMAIIMOHHOE OBECIHHEYEHUE JUCIUIIJINHBI (MOIYJIS)
6.1. Pexomenayemas Jquteparypa
6.1.1. OcHoBHas JIUTEPATYypa
ABTOpBI, COCTaBUTENHN 3arnaBue WznarensctBo, ron | Komuu-Bo
JI1.1 | I'pannoepr U. U. OpraHuyeckasi XUMHsL: y4eOHUK M.: Ipoda, 2002 72
JI1.2 | Lurosuu U. K. Kypc ananutnieckoi XuMuH: y4eOHUK CII6.: Jlanb, 2004 94
JI1.3 |Kusses . A., Heoprannueckas xuMusi: yaeOHHK M.: [Ipoda, 2004 94
Cwmapsirus C. H.
JI1.4 | Xomuenko I'. IL., Heopranudeckas Xumust: y4eOHHK CIl6.: UTK 50
Hurosuu U. K. I'panut, 2009
6.1.2. JlonoiHUTE/IbLHAS JIUTEPATYpPa
ABTOpBIL, COCTaBUTEIN 3arnaBue W3natenscrBo, rox | Komuu-Bo
JI2.1 | Kopenman 4. 1., 3aJauHKK 110 AaHAJTUTUYECKON XUMHU: TUTPUMETPUUECKHUE Boponex: BI'TA, 7
Cyxanos II. T., METOJBI aHaMH3a : yueOHoe mocobue 2001
Kanunkuna C. I1.




ABTOpBI, COCTaBUTENHN 3arnaBue WznatensctBo, roa | Komnu-Bo
JI2.2 |Hurmarymmun H. T dusznueckas U KOJUTOUIHASI XUMUsL: yaeOHoe mocoOue Cankr-IlerepOypr: | DnekrpoH
Jlans, 2022 HBIA
pecypce
JI2.3 | menko A. B., AHanuTHYeCKast XUMUS U QU3UKO-XUMHYECKHAE METOIbI , 2023 DNEeKTpoH
Cubwupresa U. A. WCCTeIoBaHus: yaeOHOE TToco0ue HBIN
pecypce
JI2.4 |Heuaes A. I1., Opranuyveckasi XUMHsI Cankr-IlerepOypr: | DnekTpoH
bomoTor B. M., Jlanp, 2024 HBIN
Komaposa E. B. II. H., pecypc
CaBBuH
JI2.5 |Tenspman M. 1., Xumusi: yueOHUK Cankr-IlerepOypr: | DnekTpoH
IOctpatos B. I1. Jlans, 2025 HBII
pecype

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

6.3.1.5 | SuperNovaReaderMagnifier

6.3.2 TlepeyeHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1 | DmexTpoHHast OMOIMOTEYHAs CHCTeMa H3aTeNbeTBa «JlaHpy. [loTHOTEKCTOBAS NIEKTPOHHAs OHOINOTEKA.
VHnuBuIyanbHBIN HEOTpaHIMYCHHBIH TOCTYN Yepe3 (PUKCHPOBaHHBIN BHEIIHHH [P anpec akageMun HeOTpaHHYEHHOMY
KOJIMYECTBY MOJIB30BaTENEH U3 0001 TOUKH, B KOTOPOM uMeeTcs AoCcTym K cetr HTepHeT.http://e.lanbook.com

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUTIJIMHBI (MOAY JIS)

Aynuropus Bug pa6ot Haznauenue OCHAIIEHHOCTb

YuebHast aynuTOpus CTOJBI, CTYIBS yICHUIECKHE, JEMOHCTPAIIOHHOE 000pyAOBaHNE
(mpoexrop ACER (1 mt.), nudposas uaTepakTuBHas gocka (1 mr.),
niepcoHabHbIi kommbioTep ACER (1 1mT.) 1 yaeOHO-HATTIAAHbIC
T0COOHS

322 Jlex

YuebHast aynuTOpus [xad co crennanu3npoBaHHBIM HHBEHTapeM (IIPOOHUPKH, KOJIOHI,
MUIMETKH, IITATHBbI, MEPHBIC CTAKAHBI, XUMHUYCCKUE PEAKTUBHI), IIKA]
BBITSDKHOH (1 1mT.), Tabnuua «PacTBOPUMOCTE KUCIIOT U

433 JIa6 ocHoBanui» (1 mt.), Tabimna «Ileproamaeckas cucrema
Menneneesa" (1 mr.), gocka knaccHas (1 mr.), cTonsl 1a60paTOpHBIE
(6 wit.), TaGyperku (14 mwrT.), CTyabs yueHH4eckue (5 IMIT.), pAKOBHHA
(1 mrt.), cryn /m (1 mmr.)

IMomemnienne s KoMmrmprotrepHas TeXHHKA C BO3MOKHOCTBIO IOAKITIOYEHHS K CETH
caMOoCTOATeNbHOM paboThl | "MHTepHeT" U obecreueHneM JOCTyIa B AICKTPOHHYIO
rHpOPMALIMOHHO-00pa30BaTeNbHyI0 cpeay opranuzaunu(19 mr.),
ctodbl (17 1T.), KOMIBIOTEPHBIN CTOJ 6-1 MECTHBIH (3 IMIT.), CTYIbA
yaeHmdeckue (34 mr.), cTymss /M (18 mT.), cTemmaxu ¢
nuTepatypoii, Bugeoysenuautens Optelec Wide Screen (1 mit.)

123 CP

8. METOUMYECKHUE YKA3AHUA /IS OBYYAIOIIIUXCA 11O OCBOEHUIO JUCHHUIIJIMHBI (MOAY JISA)

Mertoauka u3ydeHus Kypca nperycMaTpuBaeT Hapsaay ¢ JIEKIUSIMU U Ja00paTOPHBIMU 3aHSATHSIMH, OPTAaHU3ALUIO CAMOCTOSATENEHON
paboThI CTYIEHTOB, IPOBEACHNE KOHCYIbTALUM, PyKOBOACTBO JOKJIaJaMH CTYIEHTOB /sl BHICTYIUICHHS HA HAYYHO-TIPAKTUUYECKUX
KOH(EPEHIUX, OCYIIECTBICHUE TEKYIIETO, MPOMEXKYTOYHOTO (OPM KOHTPOJIS.

CucreMa 3HaHHUHN IO JUCHUIUIHHE « XUMUS» (GOPMHUPYETCS B X0 ayTUTOPHBIX U BHEAYTUTOPHBIX (CAMOCTOSATENHHBIX) 3aHATHH.
Hcnonp3yst AeKIMOHHBIA MaTepuai, yaeOHUKU U yueOHble TOCOOUS, JOMOTHUTENbHYIO TUTEPATYPY, IPOSIBIISAS TBOPUECKUN TTOAXOI,
oOyJarormuiicst TOTOBUTCS K Ja00OPAaTOPHBIM 3aHATHSIM, PACCMATPUBAast X KaK MOMOJIHEHHE, YIITyOIeHHE, CHCTEMAaTH3AIHIO CBOUX
TEOPETUUECKUX 3HAHHM.

J71s1 0CBOCHMS TUCIUIUIMHBI CTYACHTAMH HEOOXOIUMO:

1. mocemaTsb JEKLUUHU, HA KOTOPBIX B C)KATOM M CUCTEMHOM BHJIE U3J1aratoTcsl OCHOBBI AUCLUIUIMHBL: TAIOTCS ONPEAEICHUs TOHITHH,
TEPMHUHOB, KOTOPBIC JIOJKHBI 3HATH CTYAEHTHI. CTyICHTY BaXKHO MOHSITh, YTO JICKIIUS €CTh CBOeoOpa3Has TBopueckas Gopma
CaMOoCTOsTENBHON paboThl. Hamo meITaThest CTaTh AaKTUBHBIM COYYACTHUKOM JIEKIIUU: TyMaTh, CDABHUBAThH H3BECTHOE C BHOBD
MOJTy4aeMbIMH 3HAaHUSIMH, BOUTH B JIOTHUKY M3JIOKEHUS MaTepuaia JEeKTOPOM, CIEAUTh 3a XOJ0M €T0 MBICIIEH, 3a ero
apryMeHTalUeH, HaXOJUTh B HEW KaXKyluecs BaM ciiabocTr. Bo BpeMst JIeKIIMU MOYKHO 33aJaTh JISKTOPY BOTIPOC, JKENATEIFHO B
MUCBMEHHOH Qopme, 9TOOBI He MeIaTh U He HAPYIIATh JJOTUKU TIPOBEICHUS JIeKIH. Kaxkast JIeKiust [oIoKHa ObITh JIOTHYECKH U
BHYTPEHHE 3aBEPILECHHBIM JTAalloM U3JIOKEHHUS MaTeprana Kypca. [Topsaok u3noskeHus 1 00beM H31araeMoro Ha KaKIOH JISKITHH
MaTepuaia onpeaensercs Pabouei nporpaMmoii yueOHOM JUCIUIITMHBI U IPEAYCMOTPEHHBIM B Hell pacipeeseHueM KOJIn4ecTBa




JacoB Ha KaXKayro TeMy. Kakast JeKIst CTpOUTCS 10 MPUHLUITY TPHAIBL: OT OOIETO — K YaCTHOMY, a Ha €€ 3aBEepIIArOIleM JTame
— BO3BpalleHHE K 00I1IeMy Ha ypOBHE BHOBb M3JI0’KEHHOTO MaTepHaia. ITo TpeOyeT IoUNHEHUE €€ ONPEACIICHHOMY, CTPOTo
BBIZICP)KMBAaEMOMY aJITOPUTMY WM TuaHy. OdeHs BaxkHO cOOTHECTH MaTepHa JSKINH C TEMOH IPOTPaMMBI H YCTAHOBHUTH, KaKHe
€e BOIIPOCHI HAIILTH OCBEICHUE B MIPOCIYIIAHHOMN JIeKnun. Takke moje3Ho odpamaTses U K yaeOHuKy. JIekuus u yaeOHuK He
3aMEHSIOT, a JIOMOIHAIOT APYT ApYyra.

2. mocemaTs JIabOPaTOPHBIE 3aHATHS, K KOTOPBIM CJIEyeT TOTOBUTHCS M aKTUBHO Ha HUX paboTath. JlabopaTopHbIe 3aHATHS
HEoOX0ANMO TIAaHUPOBATH TaK, YTOOBI TeMa JIEKIUHY NPEIIeCTBOBaa JaHHOH TeMe TabopaTtopHoro 3aHsaTusA. Ha mepeom
1a00paTOPHOM 3aHSITUHU CTYACHTHI, KPOME MHCTPYKTaXka MO TEXHUKE 0€30IIaCHOCTH, JOJDKHBI OBITh MPEIYNPExkIEHB! 0 paboueM
pacropsisike 3aHATUS, B YACTHOCTH O TOM, YTO UX paboune MecTa JJOJDKHBI ObITh OATOTOBIEHBI 10 3BOHKA. JlabopaTopHOe 3aHsATHE
HEoOX0AMMO HaYMHATh C OIIPOCa, KOTOPBIN JUIA TPYHITEI B 15 dermoBek He MobKeH 3aHnMath Oosbmie 15-20 muH. Bo Bpems ompoca
JIOJDKHBI OBITH OIPOIIEHBI BCE CTYACHTHI TPYIIIBI, HOTOMY BOIIPOCEHL, IPEAJIaraeMble CTyACHTaM, JOJIKHBI OBITh HACTOIBKO
KOHKpPETHBI, YTOOBI TpeOOoBaIl KOPOTKOT0, KOHKPETHOTO OTBETA. 3aTeM MIPenoaaBaTeNb A0JIKEH 03HAKOMUTD CTYAEHTOB C
COZICp)KaHUEM 3aHSTHS, C KOHKPETHBIMU 00BEKTaMH, KOTOPBIE OHM JIOJDKHBI M3yduTh. Ha KaX0M 3aHATHH, TapalIeNbHO C
nabopaTopHOH pabOTON, pEKOMEHTYETCSl BBIACIISITD JJISl CTYIEHTOB BpeMs (BO BTOPOI MOJIOBHHE 3aHATHS ) Ha TIPEIbSIBICHAE HA
IpOBEPKy paboT, Ha MPOXOKACHHUE TEKYIIEro TeCTUPOBaHUS (MICEMEHHOTO OTBETA Ha YXKe MPOpabOTaHHBIC PaHEee TEMBI
1a00paTOPHBIX 3aHATHH). CTYJEHTBI, IPOITYCTHUBILNE 3aHATHE, WIIM HE TI0ATOTOBUBIINECS K HEMY, IPUIIAIIAIOTCS Ha
KOHCYJIBTAIIHIO K IIperroiaBateiio. JlabopatopHoe 3aHATHE 3aKaHUYMBACTCS ITOIBEICHUEM UTOTOB: BEIBOAAMH I10 TEME U
BBICTABJICHHEM OILICHOK.

3. cHCTEeMaTUYeCKH 3aHUMAThCsl CAMOCTOSITENBHOM paboToil, KOTOpas BKIOYAET B ceOs M3ydeHHe JOTOIHUTENbHON HH(pOpMaIuH,
MaTepHaJIoB YIeOHHKOB U CTAaTEH U3 NEpUOANYECKON JIMTEPATYpPhl, pEIICHUE 3a/]1a4, HalMCaHNUe JIOKIaI0B, peepaToB Uit
TIOJTy9IEHHS TITyOOKHX JOTIOTHUTENHBIX 3HAHMH. 3aIaHus JUIT CAMOCTOSATENEHON pabOTHI BEIAAOTCS MIPETIOAaBaTeNeM.

4. o pyKOBOACTBOM IPEIOAABaTElNsl 3aHUMAThCSI HAYyIHO-HUCCIIE0BATENLCKOM Pab0TOll, UTO IpenonaraeT BEICTYIIICHHS C
JIOKJIa/laM{ Ha Hay4HO-NIPAKTHYECKUX KOH(PEPEHIUSX U MyOIHKAIINIO TE3UCOB U CTaTe! 110 UX Pe3ylIbTaTaM.

5. Ip¥ BO3HUKAIOIINX 3aTPYAHSHUAX IIPH OCBOCHHUH JTUCIUIIIMHEI « XUMHUSD», U HEYCIICBAIONINX CTYCHTOB U CTYICHTOB, HE
MOCETIAONMINX 3aHATHS, TPOBOISTCS SKCHEACIbHBIC KOHCYIbTAllNH, Ha KOTOPBIC MIPUTIIAIIAIOTCS HEYCIIEBAOIIHE CTYACHTHI, a
TaKoKe CTYHEHTHI, HCIBITHIBAIONIIE TOTPEOHOCTh B TOMOIIX TPENoJaBaTeNsl MPU U3y4eHUN TUCHUIIIHHBL.

ITpu n3ydeHnu JUCHUIIINHBI « XUMUSD CIEAYET YCBOUTH:

- OO01Iyr0 XUMHUIO

- Heopranuueckyro XuUMuUIo

- AHaTUTHUYECKYI0 XHMHUIO

- OpraHuvecKyr0 XHMHIO

IIPUJIOXKEHUA




JOMNOJIHEHUS U U3BSMEHEHUS
B20 /20 y4eOHOM roay

AKTyanu3upoBaHHas pabodas mporpamMma pacCMOTpeHa M 0JI00peHa Ha 3acelaHuu
oT

3aBenyromuii BeITycKatonel kadenpoi

JOINOJTHEHUS U USMEHEHUSA
B20__ /20 yueOHOM roay

AxryanusupoBaHHas pabodas mporpaMma pacCMOTpeHa U O0OpeHa Ha 3aceIaHHd
oT

3aBenyroluii Beiyckatomien kadeapoi

JONOJIHEHUSA U U3SMEHEHU S
B20__ /20__ y4eOHOM ropy

AxTyanu3upoBaHHas pabodvasi mporpamma pacCMOTPeHa W OMOOpeHa Ha 3aceIaHHd
oT

3aBemyromuii BRITyCKatomei kadeapoit

JONOJIHEHUSA U UBSMEHEHUSA
B20__ /20 y4eOHOM roay

AxryanusupoBaHHas pabodas IporpaMma pacCMOTpeHa W Oo0OpeHa Ha 3aceIaHhd
ot

3aBenyromuii Belyckatomen kadeapoi

JOHNOJIHEHHUA 1 U3BMEHEHUA
B20 __ /20___ y4eOHOM roay

AKTyanu3upoBaHHas pabodasi mporpaMMa paccCMOTpEHa M 0JI00peHa Ha 3acelaHHuu
oT

3aBenyrommuii BeITycKatomen kadeapoi

JONOJIHEHHUSA U U3SMEHEHUSA
B20_ /20 yueOHOM romy

AKTyanu3upoBaHHas pabodasi mporpaMMa paccMOTpeHa M 0JI00peHa Ha 3acelaHuu
oT

3aBenyrommuii BeITycKatomen kadeapoi

BBIITyCKAIOMme Kadeapbl, mpoTokom No

BBIITyCKAlOMme Kadeapbl, mpoTokom No

BBIITyCKatoed Kageapsl, MPOTOKos Ne

BBIITyCKatomen Kadeapbl, mpoTokom Ne

BBIITyCKatomed Kageapsl, IPOTOKoN Ne

BBIITyCKatomed Kageapsl, MPoTOKos Ne



