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OO0mast TpyI0eMKOCTh 6 3ET
Yacos 1o yueOHOMY IJIaHy 216 Bunbl koHTpOIS:

B TOM YHCJIC: OK3aMCH 3a4CT

ayJAUTOPHBIC 3aHATHS 24
camocTosiTelbHas paboTa 179
9YacoB Ha KOHTPOJIb 13

Pacnpe,ue.nemle YacCoB JUCHMILUIMHBI 10 KypcaM

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

Jlexumm 4 4 4 4 8 8
JlabopaTtopHbie 8 8 8 8 16 |16
B Tom uuncne uHT. 4 4 4 4 8 8
Uroro ayn. 12 (12 |12 |12 (24 (24
KonrakTHas pabora |12 |12 |12 |12 |24 (24
Cawm. paboTta 92 (92 |87 (87 |179|179
Yacel Ha KOHTPOJTb 4 4 9 9 13 |13
Hroro 108 | 108 | 108 | 108 | 216 [ 216
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Poccum ot 17.07.2017 1. Ne 669).

2. YueOubiii 1ian: Hamparnenue mnoarotoBku 35.03.07 TexHOJIOTHS NPOU3BOACTBA M IMEPEPabOTKU CEIbCKOXO3IHCTBEHHOM

MIPOAYKLIUU
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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
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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




329

BBIYUCIIATH COACPKAHUEC BEIIECTB 110 PE3YIbTaTaM aHaJIn3

3.2.10

aHAIM3UPOBATH YIeOHYIO0, HAyIHYIO JTUTEPaTypy ¢ IPUMEHEHHEM HH()OPManOHHO-KOMMYHHUKAITOHHBIX TEXHOJIOTHH

3.2.11

OITMCBIBATDH IMMOHATHA, TAPAMETPhI U YCIIOBUS pa3aCJICHUA U KOHICHTPUPOBAaHUA BCIICCTB

3.2.12

OITUCBIBATH CYIITHOCTb METOda, XapaKTCPHU30BaATh 00J1aCTh €ro MPUMCHCHUA

3213

OIKMCBIBATH CBOMCTBA OpraHn4eCKuxX COCJIMHEHUI Ha OCHOBE TCOPUHN UX CTPOCHUS, B3AUMHOI'O BJIMSAHHUA aTOMOB U
peaKHI/IOHHOﬁ CIIOCOOHOCTH

32.14

COCTaBJIATh Ha3BaHUA U XUMUYCCKUC YPABHCHU A peaKuHﬁ Yrii€eBo4Opoa0B

3.2.15

COCTaBJIATh Ha3BaHUA U XUMUYCCKUC YPABHCHUA peakunﬁ CITUPTOB, C])CHOJ'IOB u Kap6OHI/IJILHLIX COCIMHEHUI

3.2.16

COCTABJIATH Ha3BaHUA U XUMHUYCCKHC YPAaBHCHUA peaxunﬁ Kap6OHOBLIX KUCJIOT U UX TPOU3BOAHBIX

3.2.17

COCTAaBJIAATh HA3BAHUA U XUMHUYCCKNUC YPABHCHUA peaKI_[I/Iﬁ a30TCOACPIKANINX MTPOU3BOAHBIX YIIIEBOAOPOJA0OB

33

HNmeTh HABBIKH M (MJIM) ONBIT AeSITEJIbHOCTH:

33.1

B MICIIOJIB30BaHNH (DyHJaMEHTAIBHBIX TIOHATHI 1 3aKOHOB B PEIICHUH MTPAKTHUYCCKUX 3a]1a4 U YIIPAKHCHHH B
mabopaTOPHON M MPAKTUIECKON paboTe
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B IPUMCHCHUH METOAOB U CPCACTB XUMHUYCCKUX I/ICCJ'Ie)IOBaHI/Iﬁ

333

CaMOCTOSATENBHOM PaboTHI B chepe MpoBECHUS HAYYHBIX UCCICAOBAHUI

334

B ITPOBCACHUU ﬂa6opaTopme aHaJIu30B

335

B aHaNK3e y4eOHOU, HayJHOI TUTepaTypsl C IpUMEHEHHEM HH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TeXHOIOTHH

4. CTPYKTYPA U COAJEPKAHUE JUCIHUITIJIMHBI (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
Tema 1.1 OcHoBHbIe oHATHS XUMuHK /Cp/ 1 2 OIIK-1.1 JI1.1J11.2 0 0 Omnpoc,
OIIK-1.2 JI1.3 MIpoOBEpKa
JI1.4J12.1 3aJaHuNA
JI2.2 J12.3
Tema 1.2. OcHOBHBIE 3aKOHBI XUMUH /JIeK/ 1 1 OIIK-1.1 JIT.1J11.2 1 0 Jlexnus Gecena
OIIK-1.2 JI1.3 WM «IUAJIOT C
JI1.4J12.1 ayAUTOPHEH
J12.2J12.3
Tema 1.2. OcHoBHBIE 3ak0HBI XuMuN /Cp/ 1 2 OIIK-1.1 JI1.1J11.2 0 0 Omnpoc,
OIIK-1.2 J1.3 IIPOBEpPKa
JI1.4J12.1 3alaHuN
J12.2 J12.3
Paznea 2. CtpoeHue atoma u
NepUOINYEeCKHii 3aKOH
Tema 2.1. DneKTpoOHHOE CTPOCHUE 1 4 OIIK-1.1 J1.1J11.2 0 0 Ompoc,
atoma /Cp/ OIIK-1.2 JI1.3 MpoBepKa
JI1.4J12.1 3alaHui
JI2.2J12.3
Tema 2.2. Ileproauueckuii 3aK0H U 1 4 OIIK-1.1 JI1.1J11.2 0 0 Omnpoc,
MEPUOANYECKAsI CHCTEMAa XUMUYECKUX OIIK-1.2 JI1.3 MIpOBEpKa
anementoB JI.1. Menneneena /Cp/ JI1.4J12.1 3aaHul
JI2.2J12.3
Paznen 3. Xumnueckasi cBsI3b M CTPYKTYypa
MOJIEKY.JI
Tema 3.1. Tunsl xXumMuueckux cpszeit /Cp/ 1 4 OIIK-1.1 JIT.1JI1.2 0 0 Ompoc,
OIIK-1.2 JI1.3 IIPOBEpKa
JI1.4J12.1 3aJaHuH
JI2.2J12.3
Tema 3.2. I'uOpuan3aus aTOMHBIX 1 2 OIIK-1.1 JI1.1 J11.2 0 0 Ompoc,
opburanei. 6- u T-cBsi3u /Cp/ OIIK-1.2 JI1.3 MpoBepKa
JI1.4J12.1 3a1aHui
J2.2J12.3




Pa3nen 4. OcHOBHbBIE 3aKOHOMEPHOCTH
MNPOTCKAHUA XUMHYCCKUX pealcum‘fl

Tema 4.1. TernoBsle 3G HEKTH peakIyi. OIIK-1.1 JIT.1JI1.2 Ormpoc,
Ounranenust /Cp/ OIIK-1.2 JI1.3 MIpOBEpKa
JI11.4J12.1 3aJIaHuMH,
J12.2 J12.3 3aluTa
1a00PaTOPHBIX
pabor
Tema 4.2. CKOpOCTh XUMUYECKHX OIIK-1.1 JIT.1JI11.2 JlabopaTtopHoe
peakuuii /J1a6/ OIIK-1.2 JI1.3 3aHATHE.
J11.4J12.1 PabGoTta B
JI2.2J12.3 MaJIbIX TPYIIIax
Tema 4.2. CKOpPOCTb XUMUYECKHX OIIK-1.1 JI1.1J11.2 Omnpoc,
peaxuutit /Cp/ OIIK-1.2 JI1.3 MIpoBepKa
JI1.4J12.1 3aJJaHHH,
J12.2J12.3 3amuTa
1a00PaTOPHBIX
pabot
Tema 4.3. XuMuueckoe paBHOBECHE. OIIK-1.1 JIT.1JI1.2 Ompoc,
IMpurnun Jle [atense /Cp/ OIIK-1.2 JI1.3 IIpOBEpPKa
JI1.4J12.1 3aJIaHuMH,
J12.2 J12.3 3aluTa
1a00PaTOPHBIX
pabot
Paznen 5. ®dusuko-xumMmuyeckas Teopus
PacCTBOPOB YIEKTPOJIHUTOB H
HEYIEKTPOJIHTOB
Tema 5.1. Mexanusm o0Opa3oBaHuUs OIIK-1.1 JIT.1JI1.2 Ormpoc,
pacTBopoB u uX Kinaccudukanus. VneanpHbie OIIK-1.2 JI1.3 NIpOBEPKA
U pealibHble pacTBOPHL. PacTBopeHHe Kak JI1.4J12.1 3aaHUH,
(usuko-xumMudeckuit mporecc /Cp/ J12.2J12.3 3aIUTa
nabopaTopHBIX
pabort
Tema 5.2. 3aBUCUMOCTH PAaCTBOPUMOCTH OIIK-1.1 JI1.1J11.2 Omnpoc,
Pa3ITUYHBIX BEIIECTB OT MPHUPOJIBI OIIK-1.2 JI1.3 MpOBEpKa
pacTBOPUTEINS], TEMIIEPATYPHI U JI1.4J12.1 3aJIaHuH,
nasienus /Cp/ JI2.2 J12.3 3aIIuTa
1a60PaTOPHBIX
pabor
Tema 5.3. CriocoOBI BBIpaXKEHHsI OIIK-1.1 JIT.1JI1.2
KOHIIEHTpAIH PacTBOPOB /JIek/ OIIK-1.2 JI1.3
J1.4J12.1
J12.2712.3
Tema 5.3. CriocoObI BbIpakKECHHUsI OIIK-1.1 JIT.1JI1.2 Ormpoc,
KOHIIEHTpaIu pactBopos /Cp/ OIIK-1.2 J1.3 MpoBepKa
JI1.4J12.1 3a1aHUH,
J12.2 J12.3 3aluTa
nabopaTopHBIX
pabor
Tema 5.4. DNEKTPOIUTHI U OIIK-1.1 JIT.1JI11.2
3JICKTPOJIUTHYECKast quccoruanus /J1a6/ OIIK-1.2 JI1.3
JI1.4J12.1
J12.2J12.3
Tema 5.4. DneKTpoIUTHI U OIIK-1.1 JIT.1 JI1.2 Ormpoc,
9JeKTpoNIUTHYecKast aquccouunanus /Cp/ OIIK-1.2 JI1.3 IIpoBepKa
JI1.4J12.1 3aJJaHuH,
J12.2J12.3 3aIuUTa
1a00paTOPHBIX
pabot
Tema 5.5. NoHHOE IpOU3BEICHUE BOIBI. OIIK-1.1 JIT.1JI1.2
Bopopoansiii mokazarens. [Tonstae 06 OIIK-1.2 JI1.3
uHankatopax /J1a6/ J11.4J12.1

J12.2J12.3




Tema 5.5. MoHHOE npou3BeicHNE BOIBI. OIIK-1.1 JI1.1 J11.2 Omnpoc,
Bonopoansiit mokazarens. [Tonstue 06 OIIK-1.2 JI1.3 MIpOBEpKa
nHankatopax /Cp/ JI1.4J12.1 3a/IaHUH,
JI2.2J12.3 3aIIUTa
1a60PaTOPHBIX
pabor
Tema 5.6. T'unponus coneii /J1a6/ OIIK-1.1 JI.1J11.2
OIIK-1.2 J1.3
JI1.4J12.1
JI2.2J12.3
Tema 5.6. T'unponus coneit /Cp/ OIlK-1.1 JI.1J11.2 Ompoc,
OIIK-1.2 JI1.3 MpOBEPKa
JI1.4J12.1 3a1aHUH,
J12.2 J12.3 3aluTa
nabopaTopHBIX
pabort
Paznen 6. KomniiexcHble coelMHEeHUA
Tema 6.1. HomeHKIaTypa U KiIaccuUKaLusL OIIK-1.1 JI1.1J11.2 Ompoc,
KOMIUJIEKCHBIX cOeTuHeHu. Baxueiimue OIIK-1.2 JI1.3 IIpOBEpKa
THUTIBI KOMIUTEKCHBIX coeanneruid /Cp/ JI1.4J12.1 3a/IaHUH,
JI2.2J12.3 3aIuUTa
1a00paTOPHBIX
pabot
Tema 6.2. XuMudeckast CBS3b B OIIK-1.1 JIT.1JI1.2 Ormpoc,
KOMIUTEKCHBIX COeMUHEHUX. J{uccormanys OIIK-1.2 JI1.3 MpOBEpKa
KOMILJIEKCOB B BOAHBIX pacTBopax /Cp/ JI1.4J12.1 3a1aHUH,
J12.2 J12.3 3aluTa
nabopaTopHBIX
pabot
Paznen 7. OxkucaureabHoO-
BOCCTAHOBMTE/IbHbIE PeaKLHH.
DJIeKTPOXMMHUYECKHe NPOLecChl
Tema 7.1. CymHOCTb BOCCTAHOBIIEHUS — OIIK-1.1 JI1.1J11.2 Omnpoc,
okucneHus. BoccranoBurenu u OIIK-1.2 JI1.3 NIpOBEPKA
oxucaurenu /Cp/ JI1.4712.1 3aaHui,
J12.2 J12.3 3aluTa
nmabopaTopHBIX
pabort
Tema 7.2. MeToIbI COCTAaBICHUS YpaBHEHUH OIIK-1.1 JI.1J11.2 Omnpoc,
OKHUCIIUTEBHO-BOCCTAHOBUTEIBHBIX OIIK-1.2 JI1.3 MIpOBEpKa
peaxuuii. BiinsiHue cpenpl Ha xapakrep JI1.4J12.1 3a/IaHUH,
npoTekanus peakuii /Cp/ JI2.2J12.3 3aIuTa
1a60PaTOPHBIX
pabot
Tema 7.3. DneKTpoJiu3 pacTBOPOB U OIIK-1.1 JIT.1JI1.2 Ormpoc,
pacIiaBoB AIEKTPoIUTOB /Cp/ OIIK-1.2 JI1.3 MpoBepKa
JI1.4712.1 3aaHui,
J12.2 J12.3 3aluTa
nmabopaTopHBIX
pabort
Tema 7.4. TanbBaHUUECKUI DJIEMEHT. OIIK-1.1 JI.1J11.2 Omnpoc,
DNeKTpoAHbIE MOTeHIHANBL. Koppo3us u OIIK-1.2 JI1.3 MIpOBEpKa
3amuTa Metamios /Cp/ JI1.4J12.1 3a1aHHH,
JI2.2J12.3 3a0IUTa
1a60PaTOPHBIX
pabot
Paznen 8. Heoprannueckass xumusi.
Ba:xHeiiuue kjaaccbl HeOPraHUYECKHX
coeqMHEeHH
Tema 8.1. Kinaccudukarus 1 HoMeHKIaTypa OIIK-1.1 JIT.1JI1.2 Ompoc,
MIPOCTHIX M CIOKHBIX BetecTs /Cp/ OIIK-1.2 JI1.3 MIpOBEpKa
JI1.4J12.1 3a1aHui

J12.2J12.3




Tema 8.2. Knmaccudukanus 1 HOMEHKIaTypa OIIK-1.1 J1.1J11.2 Ompoc,

okcuioB. [lomydyeHue u cBoicTBa OIIK-1.2 JI1.3 MIpOBEpKa

coneo0Opa3syronmx okcunos /Cp/ JI1.4J12.1 3aaHul
JI2.2J12.3

Tema 8.3. OcHOBaHMS (THIPOKCHIBI OIIK-1.1 JI1.1J11.2 Omnpoc,

MmetamioB) /Cp/ OIIK-1.2 JI1.3 MpoBepKa
JI1.4J12.1 3a/laHui
JI2.2J12.3

Tema 8.4. Kucnotsr /Cp/ OIIK-1.1 J1.1J11.2 Ompoc,

OIIK-1.2 JI1.3 IpoBepKa

JI1.4J12.1 3aJaHuf
J12.2J12.3

Tema 8.5. Comu /Cp/ OIIK-1.1 J1.1J11.2 Ompoc,

OIIK-1.2 JI1.3 MIpoBepKa

JI1.4J12.1 3aJaHuN
JI2.2 J12.3

Paznen 9. KauecTBeHHblIii aHaIn3

Tema 9.1. MeTo1bl KAUECTBEHHOTO aHAIM3A. OIIK-1.1 JI1.1J11.2

Peaxiuu, ucnosnpzyemble B Ka4€CTBEHHOM OIIK-1.2 JI1.3

aHanu3e. Peakuuu pasaencHus u JI1.4J12.1

obHapyxeHuns. CeJITeKTHBHOCTD U JI2.2J12.3

crenn(pUIHOCTh AHATUTUICCKUX PEaKIIH.

Ycn0BUs BBIIOIHEHUSI peakiuil.

YyBCTBUTENBHOCTh. DaKTOPBI, BIUSIOIINE HA

YYBCTBUTEIHHOCTh. PEaKTUBHI: YacTHbIE,

creuupuIecKue, rpynmnoBbIe.

Knaccuduxanus nonos. KucioTHo-ocHOBHas

KIaccuukanus. MeTo sl KaueCTBEHHOTO

aHanm3a. JIpoOHBIA U cHcTeMaTHIeCKHi

ananus /J1a6/

Tema 9.1. MeToapl Ka4eCTBEHHOI'O aHaIM3a. OIIK-1.1 JI1.1 J11.2 Ompoc,

Peakuuu, ucnosb3yemMple B KaUeCTBEHHOM OIIK-1.2 JI1.3 MIpOBEpKa

aHanuse. Peakuuu pa3genenus u JI1.4J12.1 3a/IaHUH,

obHapyxeHHA. CeTeKTHBHOCTD U J12.2J12.3 3aIuUTa

creruGUIHOCTD AaHATUTHYCCKUX PEAKIIUH. 1a60PaTOPHBIX

VY ci10BYsI BBIIOJIHEHUS PEAKIHI. pabor

UYyscTBUTENBHOCTL. DAKTOPBL, BIUSIOLINE HA

qyBCTBUTEIBHOCTh. PEaKTUBBI: YaCTHBIE,

crieruIecKue, TPYIIoBEIC.

Knaccudukanus nonos. KucnorHo-ocHOBHAS

KJIaccudukanus. MeToasl KaueCTBEHHOTO

aHanu3a. J[poOHBIH U cuCcTeMaTHYeCKU

anamms /Cp/

Pazgen 10. KosimuecTBeHHBbIH aHAIN3

Tema 10.1. I'paBuMeTpuuecKuii METOA OIIK-1.1 JI1.1J11.2 Omnpoc,

aHanmm3a. OOIIHe MOJIOKECHHUS OIIK-1.2 J1.3 IIpOBEpKa

TPaBUMETPHUYECKOTO aHAIH3a. 3alauul U JI1.4J12.1 3aJaHHH,

METO/Ibl KOJIMYECTBEHHOTO aHaJIM3a. JI2.2J12.3 3aIuTa

CyIIHOCTh ¥ OTIepaIii TPaBUMETPHIECKOTO m1a60paTOPHBIX

aHamm3a. O6opynoBaHUE U PacUeTHl B pabot

rpaBUMeTpHdeckoM aHanuse /Cp/




Tema 10.2. TuTpuMeTprUUECKUE METOIBI OIIK-1.1 J1.1J11.2 Ompoc,
aHanu3a. OCHOBHBIE CBEJICHUS O OIIK-1.2 JI1.3 MIpOBEpKa
TUTPUMETPHUYECKOM aHAJIN3e, OCOOCHHOCTH H JI1.4J12.1 3a/IaHUH,
ero mpeumyiiectsa. TpedoBaHUs K JI2.2J12.3 3aIIUTa
peakiusM. To4Yka IKBUBAICHTHOCTH U n1ab0paTOPHBIX
crocoOslI ee pukcann. HOUKaTOPEI. pabor
Knaccuduxamnus meronoB. CriocoObt
BBIpa)KEHHSI KOHIIEHTPAIH paboyero
pactBopa. PacTBOpEI ¢ MOJISIpHOU
KOHIICHTpAIMel SKBUBAJICHTa, MOJISIPHBIC
pactBopbl. TUTP U TUTPOBAHHEIE PACTBOPHI.
PacTBOpBI C TATPOM MPUTOTOBICHHBIM U
TUTPOM YCTaHOBJIEHHBIM. [IpsiMoe u
00paTHOE TUTPOBaHUE, THTPOBAHIE
3aMectuTens. Boraucnenus B
TUTpUMETpHYecKoM aHamuse /Cp/
Tema 10.3. MeTobl KUCIIOTHO-OCHOBHOTO OIIK-1.1 JIT.1JI1.2 JlabopaTopHoe
TuTpoBaHus. OCHOBHOE ypaBHEHHUE METOJIA. OIIK-1.2 JI1.3 3aHATHE.
Paboune pactBopel. CTaHAapTHBIE PACTBOPHI. JI1.4J12.1 Pa6ota B
NunukaTtopsr. [Topsanok u TeXxHUKA JI2.2J12.3 MaJIbIX TpyImax
TuTpoBanus. Pacuersr /J1ab/
Tema 10.3. MeToabl KHCTOTHO-OCHOBHOTO OIIK-1.1 JIT.1J11.2 Ormpoc,
TuTpoBaHKsA. OCHOBHOE YpaBHEHHE METO/A. OIIK-1.2 J1.3 IIpOBEpKa
PaGouue pactBopsl. CTaHOapTHBIE PACTBOPBHI. JI1.4J12.1 3aJaHUH,
Wupukatopsl. [Topsaok u TexHHKa JI2.2J12.3 3alUTa
tutpoBanus. Pacuersr /Cp/ 1m1ab0paTOPHBIX
pabot
Tema 10.4. MeToabI OKUCIUTEILHO- OIIK-1.1 JI1.1 J11.2 Omnpoc,
BOCCTaHOBUTEJILHOTO TUTPOBAHMUSI. OIIK-1.2 JI1.3 MpOBEpKa
[Tepmanranaromerpusa. OKuCIUTENbHbBIE JI1.4J12.1 3a/IaHUH,
CBOIICTBa NepMaHraHaTa Kajus B J12.2 J12.3 3aIuTa
3aBUCHMOCTH OT PEaKLUH CPEIIBI. nabopaToOpHBIX
Beruncnenne SKkBHBaJICHTA IEpMaHTaHaTa pabor
KaJHs B 3aBUCHMOCTH OT CPEIIbl
pactBopa /Cp/
Tema 10.5. MeToapl ocaKaeHus. OIIK-1.1 JI1.1 J11.2 Ompoc,
Aprentomerpusi. Meron Mopa: TUTpaHT, OIIK-1.2 JI1.3 MIpOBEpKa
cpena, HHIUKATOp, IIEPEXO] OKPACKH, JI1.4J12.1 3a/IaHUH,
OCHOBHOE ypaBHeHHue peakuuu /Cp/ J12.2J12.3 3a1UTa
J1a00paTOPHBIX
pabot
Tema 10.6. MeTo KOMIUIEKCOHOMETPHH. OIIK-1.1 JI1.1J11.2 Ormpoc,
OO0mas xapakTepuUCTUKA METOIa OIIK-1.2 JI1.3 IpoBepKa
KOMIUIEKCOHOMETPUH. HIMKATOPBI. JI1.4J12.1 3aJJaHHH,
Bimstame xucnotHOCTH pactBopos (pH). JI2.2J12.3 3aluTa
Bydepusie pacteops! /Cp/ 1ab0paTOPHBIX
pabot
Tema 10.7 UHCTpyMEHTaIbHBIE METOBI OIIK-1.1 JIT.1JI1.2 Ompoc,
anaymm3a. Knaccugukamnus merogos. O630p OIIK-1.2 JI1.3 MIpOBEpKa
OTITUYECKUX, XpOMATOTpapuIecKux U JI1.4J12.1 3a7]aHUH,
9JEKTPOXUMHUYECKHX METOJIOB. J12.2 J12.3 3aluTa
Pedpaxromerpus /Cp/ J1a00PATOPHBIX
pabot
Pazgen 11. Knaccudpuxanus
OpraHuYecKUX coeTuHeHui
Tema 11. Knaccuduxanusi opraHu4ecKux OIIK-1.1 JI.1J11.2 Omnpoc,
coeaunenuii /Cp/ OIIK-1.2 JI1.3 MpoOBepKa
JI1.4J12.1 3aJlaHAH,
JI2.2J12.3 3amuTa
11a00paTOPHBIX
pabot
Tema 11. Kimaccuduxanus opraHmIecKux OIIK-1.1
coenuHeHwmi /JIex/ OIIK-1.2

Paznen 12. HoMeHK/1aTypa opraHu4yecKux
coeJMHEeHHH




Tema 12 HomeHknaTypa opraHu4ecKux OIIK-1.1 JI1.1 J11.2 Jlexmus Oecena
coenuHenuit /Jlex/ OIIK-1.2 JI1.3 WINA «IAAJIOT C
JI1.4J12.1 ayAUTOPHUEN»
JI2.2J12.3
Tema 12 HomeHKIIaTypa OpraHU4ecKux OIIK-1.1 J1.1J11.2 Ompoc,
coeaunenwuii /Cp/ OIIK-1.2 JI1.3 MIPOBEpKa
JI1.4J12.1 3aaHnH,
JI2.2J12.3 3aIuTa
1a60PaTOPHBIX
pabot
Paznen 13. YrieBoaopoasbl.
Knaccuduxanus. IIpenenabHsole,
HemnpeaeJbHbIe 1 AapOMATHYECKH e
yrieBogopoasl. Kparkasi xapakrepucTuka
MEeTO/I0B MOJIy4eHHsI U CBOICTB
YIJIEBOOPO/I0B
Tema 13 YrneBogopoasl. Knaccudukanus. OIIK-1.1 J1.1J11.2 Ompoc,
IIpenenbHbIe, HETIPENENbHBIE U OIIK-1.2 JI1.3 MIpOBEpKa
apoMaTHh4ecKue yriaeBoopoasl. Kparkas JI1.4J12.1 3a/IaHUH,
XapaKTEPUCTHKA METOAOB MOJy4CHH U JI2.2J12.3 3aIuTa
CBOWCTB yraeBonopoaos /Cp/ 1a00PaTOPHBIX
pabot
Paznen 14. [Ipou3Boanbie yriieBoaopoi0B
Tema 14.1. TanoreHconepxainue OIIK-1.1 JIT.1JI1.2 Ormpoc,
IIPOU3BOJIHBIE YIIIEBOAOPOIOB. OIIK-1.2 JI1.3 IIpOBEpKa
T'omonoruyeckuii psia. Ctpoenue. Mzomepus. JI1.4J12.1 3a/laHui,
Odusnueckue coiictsa. JlabopaTopHslie u JI2.2J12.3 3alUTa
MIPOMBITIJICHHBIE CITOCOOBI TTOJTyICHHSI. 1a00PaTOPHBIX
Kpatkas xapakrepucTuka peakiiMOHHOM pabot
cnocobHocTH. /Cp/
Tema 14.2. ['uapoxcuicoaepkamue OIIK-1.1 JIL.1J11.2 Omnpoc,
MIPOU3BO/IHBIE YTIIEBOJOPO/IOB. OIIK-1.2 JI1.3 MIpOBEpKa
T'omonoruueckuii psa. Crpoenue. M3omepust. JI1.4J12.1 3a/IaHUH,
Odusnueckue cBoiictsa. JlabopaTopHsle u J2.2J12.3 3aIuTa
MPOMBIIIICHHBIE CIIOCOOBI TTOTYYCHHUSI. 71a60PaTOPHBIX
Kpatkast xapakTepHCTHKa PeaKIIMOHHOM pabor
criocobnoctn /Cp/
Tema 14.3. Okconpou3BoAHBIC OIIK-1.1 JI1.1J11.2 Ompoc,
yIIeBOAOPOAOB. ['oMonornyeckuit psia. OIIK-1.2 JI1.3 MIpOBEpKa
Crpoenue. M3omepus. Puznyeckue JI1.4J12.1 3a/IaHUH,
cBoiicTBa. JlabopaTopHbIe U TPOMBIIIICHHBIE JI2.2J12.3 3anIuTa
crocoObI omyuenus. KpaTtkas 1a00PaTOPHBIX
XapaKTEepUCTUKA peaKMOHHON pabot
cniocobHocTH /Cp/
Tema 14.4. KapOoHOBBIEC KHCTOTBI U HX OIIK-1.1 JIT.1 JI1.2 Ormpoc,
MPOU3BOJIHBIE. 'OMOIOTHUECKUH pAL. OIIK-1.2 J1.3 IIpoBepKa
Crpoenue. M3omepus. Puznyeckue JI1.4J12.1 3aaHui,
cBoiicTBa. JlabopaTopHbIC ¥ TPOMBIIICHHBIC JI12.2J12.3 3aIuTa
crocoOsI nomyuyeHus. Kparkas 1a00paTOPHBIX
XapaKTEepUCTUKA PeaKIMOHHON pabot
criocobHocTH /Cp/
Tema 14.5. Yraesomst /Cp/ OIIK-1.1 JI.1J11.2 Ompoc,
OIIK-1.2 JI1.3 NpOBEPKA
JI1.4712.1 3aJaHui,
J12.2 J12.3 3aluTa
nabopaTopHBIX
pabort
Tema 14.6. AMUHOKHUCIIOTEHI. OIIK-1.1 JI.1J11.2 Omnpoc,
IMomunentunst /Cp/ OIIK-1.2 JI1.3 MpoBepKa
JI1.4J12.1 3aaHAH,
JI2.2J12.3 3aIIUTa
1a60PaTOPHBIX
pabor

Paznea 15. Kontpoas (3AUET)




3auer /3auét/ 1 4 OIIK-1.1 JI1.1 J11.2 0 0
OIIK-1.2 J11.4J12.1
J2.2712.3
Paznen 16. Kontpoas (JK3AMEH)
Dxk3aMeH /OKk3amen/ 2 9 OIIK-1.1 JI1.1 J11.2 0 0
OIIK-1.2 JI1.3
J11.4J12.1
J2.2J12.3

5. ®OHJI OHEHOYHbBIX CPEJICTB

5.1. IlpumepHBIii HepedyeHb BOIPOCOB K 3a4eTy

1. IMpenmer u 3amaun XuMuH. SIBICHNS QU3NYECKHe M XUMHYECKHE. MecTo XUMHH CPEeIH eCTECTBEHHBIX HAayK. XUMHSA U
9KOJIOTHSL.

2. OCHOBBI aTOMHO-MOJIEKYNApHOH Teopuu. [loHATHE aToMa, s1eMeHTa, BemlecTBa. OTHOCUTENbHAs aTOMHAs U
OTHOCHTEJIbHASI MOJIEKYIISIPHASL MACCHI.

3. Mouib - equHMIIa KOIMYECTBa BellecTBa. MossipHas macca.

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

5. Crpoenne aroma. AToMHOE apo. M30Tomnbl. CTabmibHbEIe U HECTAOMIBHEIE SAPa.

6. JIBoiicTBeHHas: mpupoaa di1ekTpoHa. CTpoeHHe 2JEKTPOHHBIX 000104ek aToMOB. KBaHTOBBIE yKcaa. ATOMHbBIE
opOuTany. DIeKTPOHHbIC KOH(PUTYpaLlM aTOMOB B OCHOBHOM U BO30Y>KIICHHOM COCTOSTHHUSIX.

7. Otkpseitue JI. 1. MenaeneeBbIM MepHOIMYECKOTO 3aKOHA M CO3AaHHME NMEPUOAMYECKON CUCTEMbl XMMHYECKUX
anemeHTOB. CoBpeMeHHas (POPMYIUPOBKA IEPHOANIECKOTO 3aKOHA.

8. CrpoeHne MepuoJUUecKOd CUCTEMBI: OOJBIINE U Majble TePUOJbl, TPYIIIBI U MOATPYMIILL.

9. 3aBHCHMOCTE CBOICTB 3JIEMEHTOB M 00pa3yeMBIX WMH COCTMHEHHI OT MOJO0XKEHHUS dJIEMEHTa B ITEPHOINICCKOI CHCTeMe.
10. Bunsr xumudeckoit cBS3M: KOBaJICHTHAs (TIOJISIpHAs W HEMOJSIpHAs), HOHHAs, METaJUTNUecKasi, BOJXOPOIHAS.

1. MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHON CBs3U: OOMEHHBIH U JOHOPHO-aKUENTOPHBIA. DHEPTUS CBSI3U.

12. DJeKTPOOTPUIATENBHOCTD. [10JIIPHOCTD CBSA3H, MHAYKTUBHBIN 3] deKT.

13. Kpatnsie cs3u. Monens rubpuamsarim opoutaneil. CBsI3b JIEKTPOHHON CTPYKTYPHI MOJIEKYI C MX T€OMETPHYECKAM

cTpoeHUeM (Ha MPUMepe COSTUHEHHI TIEMEHTOB 2-T0 Meproa). JlenoKkanu3aius SICKTPOHOB B COMPSKEHHBIX CHCTEMAX,
ME30MEPHBIH 3P PEeKT.

14. BanentHocth U creneHb okucieHus. CTpykrypHble GopMmynsl. M3omeprs. Buasl usomepnn, cTpykTypHas |
IIPOCTPAHCTBEHHASI U30MEPUSL.

15. ArperaTHble COCTOSIHUSI BEILIECTB U MEPEXOAbl MEXKIYy HUMH B 3aBUCHMOCTH OT TEMIEpaTypbl W NaBieHus. ['a3bl.
I'azoBble 3akoHbl. YpaBHeHne MeHeneeBa - Kinanelipona. 3akoH ABOraapo, MOJIIPHBIH 00BEM.

16. Kunxoctu. Acconumaiust MOJIEKyNl B XUAKOCTAX. TBepabie Tena. OCHOBHBIE TUIIBI KPUCTAJUIMYECKUX PEIICTOK:
KyOM4YeCcKue U TeKCaroHaJIbHBIE.

17. Kitaccugukanust XMMAYECKAX PEaKIMi: PeaKUH COSINUHEHHS, Pa3JIOKCHUs, 3aMEIICHNs, OOMCHa.

18. OKHCIHATETBHO-BOCCTAHOBUTENBHEBIC peakiin. OnpeneNieHne CTEXHOMETPHIECKIX KO3(D(GHINCHTOB B YpaBHEHHIX
OKHUCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEaKIuil.

19. Psin cranpapTHBIX 27IEKTPOJHBIX MOTEHIUAIIOB.

20. TerutoBbie 3ddexThl xuMuUeckux peaknuii. TepMoxumudeckne ypaBHeHUs. Termtora (3HTaJIBIUA) 00pa3oBaHUS
XUMHYECKUX COeAMHEHUH. 3aKkoH ['ecca B ClIeACTBYSI U3 HETO.

21. CKOPOCTh XMMHUYECKUX PEaKIUil. 3aBUCUMOCTh CKOPOCTH PEAKIHU OT MPHUPOJBI M KOHIIEHTPALIH PEearupyromux

BEILIECTB, JAABJICHUs, TEMIIEPATyphl, IPUMEHEHUS KaTanu3aTopa. KOHCTaHTa CKOPOCTH XUMHUYECKON peaKiui. DHeprus akKTHUBAIIH.
KaTanu3 u xatanuzatopsl.

22. OOpaTUMOCTh XUMHUYCCKUX Peaknnii. XMMHIECKOe PaBHOBECHE M YCIOBHsA ero cMmemenwus, npuaimn Jle [laremse.
KoncranTa paBHOBecus, CTENEeHb IIPEeBPaILCHNUS.

23. PactBophl. PacTBOpHMOCTB BELIECTB U €€ 3aBUCHUMOCTb OT TEMIIEPATyphl, JaBJIEHUs, NPUPOJbI pacTBopuTens. CrocoOsl
BBIPa)KEHMsI KOHLIEHTPAL[MKU PacTBOPOB: MaccoBasi J0JIs, MOJIbHASL J10JIs1, MOJIIpHAasl KOHLeHTpauus. Teepsle pacTBopbl. CIuiaBbl.

24. CunbHble U cnabble 3IEKTPOIUTEL DIeKTPOIUTHIe "cKas auccoruarmsa. Koncranta aucconnanuu. CTeneHb
JHUCCOLMAIIH.

25. HonHble ypaBHEHUS peakuuil.

26. CBoiicTBa KUCIIOT, OCHOBaHHUM M COJIEH B CBETE TEOPHUM AJIEKTPOJIUTHUECKON Auccoumanuu AppeHuyca.

27. I'uaponus coneit.

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

5.2. IlpumepHbIii NepeyeHb BONMPOCOB K IK3aMeHY

DK3aMEHAIMOHHBIN OMJIET COICPIKUT 3 BOIIpOCa:

1 Bompoc u3 pazzena «TeopeTnyeckre OCHOBBI XUMUN

2 BoTpoOC - MpakTHueckoe 3aganue «PaccraHoBka ko3 dunuertos B OBP MeTon0M 311ek-TpoHHOTO OanaHca
3 Bompoc — 3a/1aua

Bompocs! k ax3aMeHy pa3/iesieHb! Ha 2 9acTH:

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

- BOIIPOCHI JUISL OLIEHKU MOHUMaHus1/yMeHus (3 Bompoc).




Bompocs! 17151 OLIeHKU 3HaHUI TEOPETUYECKOTO Kypea

L. Ipenmer u 3aaun XUMUH. SIBJICHUST (BU3MYECKUE U XUMHUYECKHE. MECTO XUMHHU CPEIM €CTECTBEHHBIX HayK. XUMUS U
HKOJIOTHA.

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

3. Monb - equHHULA KONWYecTBa BellecTBa. MorspHas Macca.

4. 3aKOHBI CTEXHOMETPHH: 3aKOH COXPAHEHMS MAacCCHI BEIECTBA, 3aKOH ITOCTOSHCTBA cocTaBa. OTHOCHTENBHAS TIOTHOCTh
rasa.

5. Crpoenue aroma. AtomMHoe sipo. Vzotonbl. CtabuibHbIe U HeCTAOMIIBHBIC Spa.

6. JIBoiicTBeHHas1 TpUpoa dekTpoHa. CTpoeHHe 3EKTPOHHBIX 000JI04ek aToMOB. KBaHTOBBIE 4rcia. ATOMHbBIE
opbuTtanu. DIeKTPOHHBIE KOHYUTYpPALIMU aTOMOB B OCHOBHOM U BO30Y)KAEHHOM COCTOSHUSIX.

7. Otkpeitue [. . MeHneneeBsIM NEpHOJUUECKOTO 3aKOHA M CO3/IaHUE MEPUOINUE-CKOM CUCTEMbl XMMUYECKUX
aneMenToB. CoBpeMeHHast HOPMYINPOBKA IEPHOIMIECKOTO 3aKOHA.

8. CrpoeHNe TeproIIIecKOd CHCTEMBI: OOJIBIINE W Majble TIePHOIBI, TPYIIIBI U MOA-TPYIIIHL.

9. 3aBHCHUMOCTb CBOIICTB 3JIEMEHTOB M 00pa3yeMbIX UMH COCTUHEHMI OT MOJ0XKEHUS JJIEMEHTa B NMEePHOAUIECKON cHUcTeMe.
10. Bunpl xumudeckoil cBA3U: KOBalleHTHas (MOJSIpHAs U HEMOJApHAs), MOHHAs, MeTal-Tu4ecKas, BOJOPOIHAs.

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

12. DNeKTPOOTPHUIIATENBHOCTE. [0MAPHOCTD CBA3M, WHIYKTUBHBIA 3((eEKT.

13. Kpatnsie cBsizu. Moaens rubpuauzanun opoutaneil. CBA3b EKTPOHHON CTPYK-TYpbl MOJEKYI C UX F€OMETPUUYECKUM

CTpOeHHEM (Ha IIpUMepe COSTMHEHHH IIEMEHTOB 2-TO Ie-projia). Jlemokann3aims 3JeKTPOHOB B CONPSDKCHHBIX CHCTEMAX,
ME30MEpPHBIN dPPEKT.

14. BanentHocTs u creneHb okucieHus. CTpykrypHble (Gopmynsl. M3omepus. Buasl usomepnu, CTpyKTypHast H
HIpPOCTPaHCTBEHHAs U30MEPHS.

15. ATperaTHBIE COCTOSIHHS BEIIECTB M IEPEXOIbI MEXIY HHUMH B 3aBHCHMOCTH OT T€M-IIepaTyphl W JaBieHHs. ['a3bl.
T'a3zoBbIe 3akoHBI. YpaBHeHHEe MeHaeneeBa - Kimanelipona. 3akoH ABOragpo, MOJISIPHEIH 00beM.

16. Kuakoctu. Accounarysi MOJIEKyll B XKHUIKOCTSAX. TBepabie Tena. OCHOBHBIE TUIBI KPUCTAJUIMYECKUX PELIETOK:
KyOMYECKHe U F'eKCaroHaJbHbIE.

17. Kraccnduranmss XMMUYECKUX peaklUil: peakiuy COSNUHEeHNUs, pa3iokKeHus, 3aMe-IIIeHns, OOMeHa.

18. OKHCIUTETbHO-BOCCTAHOBUTENBHBIE peakiiy. Ompee/ieHne CTeXHOMETPHUUECKUX KO03((UINUEHTOB B YPaBHEHUSIX
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIUH.

19. Psin cranmapTHBIX 3JIEKTPOJHBIX MOTEHIMAIIOB.

20. Temnossie 3P deKTs XUMUUECKUX peakiuii. TepMOXUMHUYIeCKHe ypaBHEHHA. Ten-1oTa (SHTANbMNI) 00pa3oBaHUA
XUMHUYECKUX coennHenuii. 3akoH I'ecca B cieacTBus U3 HErO.

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

BEILIECTB, JIaBJICHUS, TEMIIEPATYPhI, IPUMEHEHHs KaTanu3aTtopa. KoHcTaHTa CKOPOCTH XMMUYECKOH peaKui. DHEPIUsl aKTUBALMH.
Karanus u xaranusaTtopsl.

22. OOpaTUMOCTh XMMHUUECKUX peakuuil. XuMHYEeCKOe PaBHOBECHE M YCIOBHs ero cMe-uenus, npunuun Jle IlaTense.
KoncranTta paBHOBeECUS, CTENEHb [IPEBPALLEHNUS.

23. PactBopsl. PacTBOPHMOCTS BEIIECTB M €€ 3aBHCHMOCTB OT TEMIIEPaTyphl, JaBICHUS, MIPUPOIB! pacTBopuTens. CrocoOsr
BBIPAXKEHHS KOHIIEHTPALUU PacTBOPOB: MaccoBasi J10Jsl, MOJIb-Has OIS, MOJSpHAs KOHLeHTpalus. TBepable pacTBOpbI. CILIaBhl.

24. CuibHbIC U cra0ble 37IEKTPOJIUTHL. DNEKTpoauTHYe “cKas aucconmanus. Koncranra aucconuanuu. CreneHsb
JUCCOLHALIH.

25. HonHble ypaBHEHUS peaKkLUi.

26. CBolicTBa KHCIOT, OCHOBAaHUII U cojell B CBETe TEOPUH DIEKTPOIUTUYECKOI Tucco-nuanuu AppeHuyca.

27. I'uoponus coneid.

28. OeKTpoau3 BOAHBIX PaCTBOPOB U PacILIaBOB cojiel. IIpouecchl, MpoTekarwmye y KaToa U aHoAa.

Bormpocs! Ha OIIeHKY NOHUMaHHS/ yMEHHI
B ypaBHEHNH peakIuy paccTaBUTh KO (UIIMEHTH METOIOM JJIEKTPOHHOTO OanaHca. Ha-mucaTh momypeakiiui OKUCICHUS 1
BoccTaHOBJeHHS. ONpPeeUTh OKUCIUTENb U BOCCTAHOBHUTEIb.

1. H2S + HCIO = S + HCI + H20

2. KOH + CI2 = KCI103 + KC1 + H20

3. K2MnO4 + H20 = KMnO4 + MnO2 + KOH

4, PbS + H202 = PbSO4 + H20

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

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

8. K2Cr207 + H2S04 + Na2S03 = Cr2(S04)3 + H20 + Na2S04 + K2S504
9. As2S3 + HNO3 + H20 = H3AsO4 + H2S0O4 + NO

10. TiO2 + C + CI12 = TiCl4 + CO

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

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

14. H5106 = 1205 + 02 + H20

15. K2Se + NaNO3 = K2SeO4 + NaNO3

16. Ca3(PO4)2 + C + SiO2 = Ca2Si04 + P4 + CO

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

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




19. AgNO3 = Ag + NO2 + 02

20. NH3 + Br2 = N2 + NH4Br

21. B + NaOH + 02 = NaBO2 + H20

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

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

24. Cr203 + Na2CO03 + 02 = Na2CrO4 + CO2

25. Na2S03 = Na2S + Na2S04

26. BrO2F = BrF3 + Br2 + 02

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

28. HMnO4 = MnO2 + 02 + H20

29. Br2 + SO2(r) + H20 = HBr + H2S04

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

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

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

33. Zn(t) + NaOH(u36.) + H20 = Na2[Zn(OH)4] + H2(1)

34. K2Cr207 + H2S04 + K2S03 = Cr2(S04)3 + H20 + K2S04

35. FeSO4 + HNO3(xonm.) = Fe(NO3)3 + NO2(r) + H20 + H2S04

36. Cu(t) + H2SO4(kon1.) = CuSO4 + SO2(r) +H20

37. KI + CI2 = I2(1) + KCI

38. H202 + KOH + MnS0O4 = H20 + MnO2(1) + K2SO4

39. Cu(t) + HNO3(kon1r.) = Cu(NO3)2 + NO2(r) +H20

40. 12(t) + Cl12 + H20 = HIO3 + HCl

41. CuS(1) + HNO3(xon1.) = CuSO4 + NO2(r) + H20

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

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

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

45. H2S + HNO3(kon1) = S + NO2(r) + H20

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

47. KMnO4 + K2S03 + H2S0O4 = MnSO4 + K2S04 + H20

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

49. KMnO4 + K2S03 + KOH = K2Mn0O4 + K2S04 + H20

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

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

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

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

54. KI + H202 =12 + KOH

55. 12 + H202 = HIO3 + H20

56. HCIO + H202 = HCI + 02 + H20

57. K2Cr207 + H2S + H2S04 = Cr2(S04)3 + K2S04 + S + H20

58. K2MnO4 + H20 = MnO2 + KMnO4 + KOH

59. NaBr + H2SO4 + NaBrO3 = Br2 + Na2SO4 + H20

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

61. Na2S03 +KMnO4+ H2S04(pa36)= Na2SO4 + MnSO4 +H20+K2S04
62. Na2SO3 + KMnO4 + H20 = Na2SO4 + MnO(OH)2 + KOH

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

64. KI + K2Cr207 + H2S04 (pa36) = 12 + Cr2(SO4)3 + H20 + K2504
65. H2S + K2Cr207 + H20 = S~ + Cr(OH)3™ + KOH

66. C + HNO3(xon1, rop) = CO2-+ NO2-+ H20

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

68. 12 + CI12 + H20 = HIO3 + HCl

69. NaClO2 + KMnO4 + H2S0O4 (pa36 ) = NaClO3 + MnSO4 + H20 + K2S04
70. KI + H202 =12 + KOH

71. H202 +Hg(NO3)2 = O2-+ Hg2(NO3)2 +HNO3

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

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

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

75. FeCI3 + H2S = FeCl2 + S + HCI

76. FeCl3 + H2S = FeClI2 + S + HCI

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

78. HCI + K2Cr207 = CrClI3 + CI2 + KCI + H20

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

3amaun. CriocoOBI BEIPaXKSHHUS COJCPIKaHUS PACTBOPEHHOTO BELIECTBA B pacTBOpe. PacTBO-puMOCTS.
1. Haiitu maccoByto 100 ITIOKO3bI B pacTtBope, coaepxameM 250 r Bousl U 40 T TIIH0-KO3BI.
2. Ckonbko rpamMmmoB Na2SO3 motpebyercst 1uist mpurotoBieHus S5 1 8 %-Horo (mo mac-ce) pactBopa (p=1,075 r/mm)?
3. 1 M 25 %-noro (1o Macce) pactBopa coaepkut 0,458 r pacTBopeHHOro BemiecTBa. KakoBa MIOTHOCTb 3TOro pactBopa?
4. Ux 400 r 50 %-noro (o macce) pacreopa H2SO4 BeimapuBanuem ynanwiau 100 r Bo-ne1. Uemy paBHa mMaccoBasi 10JIst

H2S04 B ocraBmemcs pactsope?
5. Ipu 25 °C pactBopumocts NaCl B 100 r Boasl. Haiitu maccoByro nono NaCl B Ha-CBIIIEHHOM pacTBOpE.




6.

Ckonpko TpammoB 30 %-Horo (mo macce) pactBopa NaCl mHyxHO n06aButh k 300 T BoAbI, 4T00B! MOTyduTh 10 %-HbIi

pacTBop conu?

7.

B kakoit Mmacce Bonbl Hanmo pactBoput 67,2 1 HCl (00beM m3MepeH NpH HOPMaJbHBIX YCIOBHSIX), YTOOBI MONXYIUTh 9 %-

HBIH (110 Macce) pactBop HCI?

8.

Kaxkyro maccy 20 %-Horo (o macce) pactBopa KOH nHano no6aButs k 1 kr 50 %-Horo (Io macce) pacTBopa, 4ToObI

NOJY4UTh 25 %-Hbli pacTBOp?

9.

Omnpenennure MacCcOBYIO JIONIO BeIIeCTBA B pacTBope, mosydeHHoM cMmemienrneMm 300 r 25 %-woro u 400 r 40 %-Horo (1o

Macce) pacTBOPOB 3TOTO BEIECTBA.

10.

U3 400 r 20 %-Horo (110 Macce) pacToBpa MpH OXJIaXKAECHUM BblAeNWIOoch 50 I pac-TBOPEHHOTO BellecTBa. Yemy paBHA

MacCCoBas J0JId 3TOTO BEIIECTBA B OCTAaBHICMCA paCTBOpC?

11.

Kaxoit o6sem Bogsl Hajo npudasuts k 100 Mt 20 %-Horo (o macce) pactBopa H2S04 (p=1,14 r/mi), 9T00BI MOTYIUTH

5 %-Hblit pacTBOp?

12.

K 500 mi 32 %-noi#t (mo macce) HNO3 (p=1,20 r/mi) npubaswmu 1 i1 Bogel. Uemy paBHa maccoBas moiist HNO3 B

MOJIy4eHHOM pacTBope?

13. Jlo xakoro o6bema Hazo pa3baButs 500 ma 230 %-Horo (mo macce) pactBopa NaCl (p=1,152 r/mi), uro6s! momyauts 4,5
%-nb1ii pactBop (p=1,029 r/mi)?

14. HaiitTi MaccoByro JI0JIIO a30THOM KHCIIOTHI B pacTBope, B 1 1 koToporo coxepxurcs 224 v HNO3 (p=1,12 r/min).

15. ITnotHOCTH 26 %-HOTO (110 Macce) pacroBpa KOH pasna 1,24 r/mn. Ckomsko moneit KOH maxoantes B 5 11 pactBopa?
16. B 250 r Boxsl pactBopeno 50 r kpuctamioruapara FeSO4-7H20. Berauciaute Macco-Byr0 JOJIO KpUCTAIOTHApaTa U
6e3BoHOTO cynbdara xenesa (1I) B pactBope.

17. Haiitu maccet Boner 1 MeHOTO Kymopoca CuSO4-5H20, HeoOXoauMbIe sl IPUTO-TOBJICHHUS OJHOTO JIUTPA PacTBOpa,
cogepxariero 8% (macc.) 6e3BoaHOi comu. [InoTHOCTH 8 % pactBopa CuSO4 pasHa 1,084 r/mi.

18. Jnsa npuroroBnenust 5 %-noro (1o Macce) pacrsopa MgSO4 B3sto 400 r MgSO4-7H20. Haiiti Maccy mojiydeHHOro
pacTBopa.

19. Ckompko moneit MgSO4-7H20 nano npu6aButs k 100 Momsam Boxsl, 9T00BI momy-4uTh 10 %-HBI pacTBOp (110 Macce)
MgS04?

20. Ormpenenure MaccoByro noiito CuSO4 B pacTBope, MoJydeHHOM Tpu pactoBpeHuu 50 T MEAHOTO Kynopoca
CuS04-5H20 B 450 r BOIBI.

21. B xaxoit Macce BOABI HyXKHO pacTBOpUTh 25 r CuSO4-5H20, uro6s! nomyunts 8 %-Hblil pacTBop (1o macce) CuSO4?
22. Ckounbko rpamMmmoB Na2S04-10H20 nanmo pactBoputs B 800 r Boxbl, 4ToOBI monmyduth 10 %-Hbld pacTBOp (1m0 Macce)
Na2S04?

23. CkoinpKo TpaMMOB 2 %-Horo (110 Macce) pactBopa AgNO3 mamyr npu B3aumMonelcT-Bun ¢ u3dbitkoM NaCl 14,35 ¢
ocagka AgCl?

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

25. Cxonpko TpammoB Na2CO3 coaepxutcs B 500 mia 0,25 H. pacTtBopa?

26. B xaxom o6weme 0,1 H. pacTBopa comepxutcsa 8 T CuSO4?

27. s weritpamu3anuu 30 mut 0,1 H. pacTBOpa miea04Yn MOTPeOOBaIOCh 12 M1 pacTBopa KUCIOTHL. OnpeneanTh
HOPMaJIBHOCTH KHUCIIOTHI.

28. Haiiti momsaprocTs 36,2 %-Horo (1o macce) pactsopa HCI, mnotHOCTS KOTOpOro 1,18 r/mi.

29. B xakom o6veme 1 M pactBopa u B kakoM oObeme 1 H. pactBopa coaepxkurcs 114 v Al2(SO4)3?

30. PacrBopumoTts xnopuaa kaamus npu 20 °C pasna 114,1 r B 100 r Boasl. Beiuncnute MaccoByr J0JF0 M MOJISUIBHOCTh
CdCI2 B HaCHIIIEHHOM pacTBOpE.

31. Ckonpko MUITHIHTPOB 96 %-Horo (1o mMacce) pactBopa H2SO4 (p=1,84 r/mi) Hy)XKHO B34Thb AT NPUTOTOBIEHHS | JI
0,25 H. pacTBOpa?

32. Cxonbko MuututpoB 0,5 M pactBopa H2SO4 mosxHO npuroroButs u3 15 mi 2,5 M pacreopa ?

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

34, Kakoit 06vem 6,0 M pactBoap HCl HyxHO B34Th U1 nmpurotosienus 25 miu 2,5 M pacteopa HCI?

35. ITmotHOCTE 40 %-HOTO (110 Macce) pactBopa HNO3 paBHa 1,25 r/mi. PaccunraTh MONSPHOCTh M MOJISUTBHOCTB 3TOTO
pacTBoOpa.

36. BeruncnuTs MaccoByr0 A0JI0 rHApokcHaa HaTpus B 9,28 H. pactBope NaOH (p=1,310 r/mm).

37. B 1 xr Bozpl pactBopeHo 666 r KOH; mmotHocTs pacTBopa paBHa 1,395 r/mi. Haii-tu: a) maccosyio moito KOH; 6)
MOJISIPHOCTB; B) MOJISUTEHOCTb.

38. ITnotHOCTH 15 %-HOTO (110 Macce) pacrBopa H2SO4 pasna 1,105 /M. BerauennTs: a) HOpMaJIBHOCTB; 0) MOJISIPHOCTH;
B) MOJISTIBHOCTD PacTBOpA.

39. ITmotHOCTE 9 %-HOTO (IO Macce) pactBopa caxapossl C12H22011 paera 1,035 1/Mi1. BEIMHCIUTB: a) KOHIICHTPALIUIO
caxapo3sl B I/11; 0) MOJISIPHOCTB; B) MOJISUITBHOCTE PAacTBOpA.

40. Haiiti maccy Bobl, HEOOXOIUMYIO AJsI IPUTOTOBIEHHS PacTBOpa XJIOopuaa HaTpus, coxeprkamero 1,50 mons NaCl na
1000 r H20, ecau umeercs 10 r NaCl.

41. Kakoit o0wem 2 H. pactBopa H2SO4 motpedyercst st mpurotosienus 500 mn 0,5 H. pactBopa?

42. Kaxoit o6vem 0,05 H. pacTBOopa MoxHO moryauts u3 100 mu 1 H. pacTBopa?

43. kakoit o6bem 2 M pactBopa Na2CO3 namo B3saTh it npuroTosienus 1 i 0,25 H. pactBopa?

44. CKOJIBKO MIJUTHIIUTPOB KOHICHTPUPOBAHHOM coistHON KucnoTsl (p=1,19 /M), co-mepxareit 38 % (mo macce) HCI,
HY)KHO B34Tb JJIsl IPUroToBieHus 1 i1 2 H. pactBopa?

45. K 100 mn 96 %-noit (mo macce) H2SO4 (mmotHocTs 1,84 r/mim) npubasunu 400 mn Bogsl. Ilomyduncst pactBop
TUIOTHOCTHIO 1,220 I/MII. BBIYHUCIIUTH €r0 SKBUBAJICHTHYIO KOHIICHTPA-IMI0 B MaccoByro oo H2SO4.

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

47. Kaxoit o6wem 10 %-Holt (110 Macce) ceproit kucnoTsl (p=1,07 r/mi) norpebyercss s HEWTpanu3aluu pacTBOpA,




conepsxaniero 16,0 r NaOH?

48. Nmeercst pactBop, B 1 11 koTOporo coxepxkutcs 18,9 r HNO3, u pactBop, conepxa-umii B 1 11 3,2 r NaOH. B kakom
00BEMHOM OTHOIIEHUH HY)KHO CMEIIaTh 3TH PacTBOPHI IS MTOIY-9EHHS pacTopa, MMEIOIIEro HeHTPaIbHYI0 PeaKkIHio?

49. Kakoit 06wem 0,2 H. pacTBopa menouu notpedyercs s ocaxaenus B Bune Fe(OH)3 Bcero skenesa, comepKaimerocs: B
100 mn 0,5 H. pactBopa FeCl3?

50. Ckonbko rpammoB CaCO3 Beimazet B ocanok, eciu k 400 ma 0,5 H. pactBopa CaCl2 npubaBuTh H30BITOK pacTBOpa
conbl?

51. Juns meirpanusamuu 20 ma 0,1 H. pacTBopa KucioTsl moTpedoBanock 8 mi pactBopa NaOH. Ckonsko rpammoB NaOH
cozepxkut 1 11 3TOoro pacreopa?

52. Ha neitrpamuzanuro 40 mn pactBopa menouyn uspacxogoano 24 miu 0,5 H. pactBopa H2SO4. KakoBa HOpMaJIbHOCTH
pactBopa menoun? Kakoit o6sem 0,5 H. pactBopa HCI moTpe6o-Basncs Ob1 aist TOM ke menn?

53. Jna HeWTpanu3aluuu pacTBopa, colepxaniero 2,25 r KUCIOTH MOTPeOOBaIoCh 25 Ml 2 H. pacTBOpa IIENOYH.
OmnpenennuTs SKBUBAJICHTHYIO MACCY KHCIIOTEL.

54. Ha neitrpanuzanuro 20 ma pactBopa, coaepxkamero B 1 1 12 r menouun, u3pacxono-sano 24 mia 0,25 H. pactBopa
KUCIIOTHI. PaccuuTarh 5KBHBaJICHTHYIO MAacCy LIETOYH.

55. Kakoii 06vem 15 %-Horo (1o macce) pactBopa H2SO4 (p=1,10 r/mur) moTpebyeTcst Uis MOTHOTO pacTBopeHus 24,3 r
Mg? 27,0t Al?

56. Jis monHOTO ocaxknerus BaSO4 u3 100 r 15 %-Horo (o macce) pactBopa BaCl2 morpe6osanocs 14,4 mn H2SO4.
Haiitu HopmansHOCT pacTBopa H2S04.

57. Kaxoit 06beM 96 %-Holi (110 Macce) CepHOM KUCIOTHI (IWIOTHOCTE 1,84 I/MIiT) M Ka-Kyl0 Maccy BOJIBI HY)KHO B3STh IUIS
npurotoBienus 100 mi 15 %-nHoro (o macce) pactBopa H2SO4 (p=1,10 r/m).

58. B 500 r Bogs! pactBopeHo npu HarpeBanuu 300 r NH4Cl. Kaxas macca NH4CI BeI-menurcs u3 pacTBopa mpu
oxnaxaenuu ero 10 50 °C, ecnu pactBopumocts NH4CI1 nipu 3ot Tem-nieparype paBHa 50 r B 100 r Bogp1?

59. PactBopumocts xnopata kanus npu 70 °C pasna 30,2 1, a ipu 30 °C — 10,1 r B 100 r Bogsl. CKkOJIBKO TpaMMOB XJopaTa
kanud Belaenutcs u3 70 r HaceimenHoro npu 70 °C pactBopa, ecau ero oxaaauts Jo 30 °C?

60. Koadduuuent pactBopumoctu cynbpara meau npu 30 °C pasen 25 r B 100 r Boasl. Byner i npu 3T10# Temneparype 18
% pacTBOpP COJIM HACBILICHHBIM?

61. CKOJBKO TPaMMOB HUTpaTa Kanus BeIKpucTamusyercss U3 105 r HaceimenHoro npu 60 °C pactBopa, eciid OXJIaJUTh €ro
10 0 °C? Koa¢punneHTs! pacTBOPUMOCTH COJIU NIPH YKa3aH-HBIX TEMIIEpaTypax cooTBeTcTBeHHO paBHBI 110 1 13 r B 100 r BOgHI.

62. 1 1 Boxsl Haceimern CO2 npu 0 °C nox naenenuem 506,6 klla (3800 MM.pT.cT.). Ka-Koii 00bEM 3ailiMET PaCTBOPEHHBIM

ra3, €Cliv BBIIEIUTh €r0 U3 BOJABI U IPUBECTU K HOpMasIbHBIM ycaoBusiM? PactBopumocts CO2 mipu 0 °C pasna 171 M B 100 mi
BOJIBI.
63. PactBopumocts ammuaka npu 20 °C paBna 702 mu B 1 mut Boasl. HailT MaccoByto 010 aMMHaKa B HAaCBIILIEHHOM

5.3. TeMaTHKa KypCcOBBIX padoT (KypPCOBBIX POEKTOB)

He npenycmorpeno VII

5.4. ®oHJ OLIEHOYHBIX CPEACTB /ISl MPOBEIeHUS TEKYIIEro KOHTPOJIs

JlabopaTopHast pab0Ta BBIMOTHIETCS KaXKABIM CTYICHTOB MHANBUAYAIbHO. [ 3KOHOMHY BpeMeHHU 1 0oJiee TIIyOOKOTO
OCMBICIICHUS TA00PaTOPHON PabOThl HEOOXOANMO B IIPOLIECCE CAMOIIOATOTOBKH POYUTATH OIMCAHUE OIBITOB, YACTUIHO
3aITOJTHATH MPOTOKOI TJabopaTopHOH paboThl. Ha kaXkoM 3aHATHH MOCIIE BEITOTHEHHS 3KCIIEPUMEHTAIILHON YaCTH IPOBOTUTCS
TEKyIIHi KOHTPOJIb IT0 YCBOCHUIO yueOHOTO MaTepuaina. CTyIeHTy npeiaraeTcsa HeCKOIBKO BOIIPOCOB, Ha KOTOPBIE OH JaeT OTBET
WM YCTHO, WM B IIMCBMEHHOM BHE. ECIN CTy/IeHT NpaBHIIbHO OTBETHII Ha MPEIOKEHHBIE BOIIPOCHI, 3HAUUT, MaTEpHall TEMbI UM
YCBOEH, M OH IOJTy4acT 3a4eT 10 JaHHOH TeMe.

Taxum 06pa3om, (OHI OLICHOUHBIX CPEJCTB IT0 JaHHOH (opMe KOHTPOIIS BKITIOYAET B ce0s 2 3MeMeHTa:

- TpeGoBaHUs K O()OPMIICHHIO OTUETA;

- ZIOTIOJTHUTENBHBIE BOIIPOCHI JUISl 3aIIUTHI JIAOOPATOPHOH PabOTEL.

TpeboBaHMA K 0(OPMIIEHHIO OTYETA ITO0 Ta00PATOPHEIM paboTamM

BBEJEHHUE

OO6me TpeOoBaHMS K BHITOJHEHUIO Ta00paTOPHBIX paboT

[epen BeImoTHEHNEM Ta00PATOPHOTO MPAKTHKyMa HEOOXOIMMO HA BBOJAHOM JIAOOPATOPHOM 3aHATHH H3YIHTH OOIINe IpaBHia
MOBE/ICHUS M TEXHUKY O€30MIaCHOCTH MU BINOJHEHUH JIAO0PATOPHBIX pabOT O XUMHUH, CIIMCOK JIUTEPATyphl PEKOMEHTyeMOH Ui
UCIIOJIb30BaHNUS IPU HOATOTOBKH K BBINOJIHEHHUIO JJA00PAaTOPHBIX padboT n «TemMaTnueckuii miaH 1abopaTopHBIX paboT»,
WUMEIOIINICS B Ta0OpaTOpHH.

[Mops oK MOATOTOBKH K BRIMOTHEHHUIO TA00PaTOPHOH pabOTHL:

CTyaeHT JOJDKEH SBISTHCS Ha Ja0opaTOpHbIE 3aHATHS MOJTOTOBIEHHBIM K 1a00paTOpHO paboTe, BBITOJHEHUE KOTOPOH
HpeTyCMOTPEHO TEMATUYECKUM TUIAHOM Ha COOTBETCTBYIOILYIO 1aTy.

[IpenBapuTenpHas MOATOTOBKA K paboTe BKIIOUaeT 0(opMIICHHE TIEPBOM M BTOPOI YacTH OTYETa M0 COOTBETCTBYIOMIEH (hopme u
BBIIIOJTHEHHE 33JaHUS IS CAMOCTOSITENIbHO TOATOTOBKY K yKa3aHHOU 1abopaTopHOit paboTe ¢ UCIOIb30BAHIEM MAaTEPHUAIOB
JEeKIMH, y4eOHNKa U JaHHBIX METOJUYECKNX YKa3aHUMH.

Ortuer o npexcroseil padoTe oopMIIeTcs MO CIeayomen popme: naTa BEITOTHEHH paboThl, Ne tabopaTopHOit paboOTHI,
Ha3BaHUE paboTsl, | Teopernueckas gacts, 11 mpakTuyeckas 4acTs.

TeopeTuueckas yacTh - B pa3jiesie H3IaratoTcs OCHOBHbIE TOHATHSI, 3aKOHBI, pacueTHbIe (POPMyIbI, KOTOPbIE HEOOXOAUMO YCBOUTD
JUISL CO3HATEIBHOTO BBITOJIHEHNS SKCIIEPUMEHTa U IPAMOTHOH 00pabOTKH pe3ynbTaToB. [lepedeHs MOHATHIT M 3aKOHOB HMEETCS B
METOIMUECKUX YKAa3aHUAX K COOTBETCTBYIOMIEH Ta00paTOpHOH paboTe B paserne «TeopeTndeckas 0a3a SKCIepUMEHTay, C
UCIIONIb30BaHHEM KOTOPBIX BBIBOASATCS (POpMYIIBI Ul pacdyeTa OonpeenseMoil B paboTe BeTUIHHBL. B KOHIlE pa3zena IpHBOAATCA
PEIICHUS ¥ Pe3YAbTaThl BBIIIOJIHEHUS 3a/laHUH JUIS CAMOCTOSTEIILHOM TTOJITOTOBKH K COOTBETCTBYIOLIEH 1a00opaTopHOi paboTe.
IpakTHdeckas 9acTb - B pa3jielie MPUBOJUTCS:




PHCYHOK U OIHCaHUE OTBITHON YCTaHOBKU;

nepedeHb HEOOXOAUMBIX PEAKTUBOB, MIOCY/bl, BCIOMOTATENbHBIX MATEPUAIIOB,

M3MEPHUTEIBHBIX TPUOOPOB (JUTS M3MEPUTENBHBIX IPHOOPOB YKa3aTh KIIACC TOYHOCTH, IIEHY JCJICHNS) B METOANYECKAX YKa3aHUIAX K
BBIIIOJTHEHHIO COOTBETCTBYIOMIEH TabopaTopHOil paboThl);

TUIaH SKCIICPHMEHTa;

YpaBHEHUsI PeaKLnii;

TabJHIa IS 3aITUCH Pe3yAbTaTOB H3MEPEHHUH.

Iopsox BeIMOIHEHUS 1a00paTOPHOI pabOTEI

Ha nabopaTopHOM 3aHSTHH CTYAEHT Y4acTBYET B MHIUBHUYaIbHOM COOECEIOBAaHUH C IIPETIOAABATEIIEM 110 COJIEPIKAHHIO
npencrosmiel padotsl. [IpenonaBaTens genaer 3aKIOYeHNE 0 TOTOBHOCTH CTYAEHTa K paboTe Mo copepKaHuio 1 1 2 gacTer
0TYeTa, pe3yabTaTaM BBIIOIHEHUS 3aJaHUS IS CAMOCTOSITENIBHOM MOATOTOBKHM, KOTOPBIE IIPEACTABIAIOTCS B BUJIE CIICIYFOIINX
TabIuIL.

B ciydae 1ocTaTo4HOTO YPOBHS IOJTOTOBKH CTYICHT ITOJY4aeT JOIYCK K BBIOJHEHUIO SKCIICPUMEHTA U 110]1 HaOII0IeHHEM
nabopaHTa BEIIOJHSACT PaOOTY B COOTBETCTBHH C INTAHOM HKCIIEPHMEHTA, BHOCHT Pe3yIbTaThl H3MEPEHUH B TaOJIHITY, IPOBEpsIET
HOJydIeHHbIEC Pe3yAbTaThl U IPABUIBHOCTD UX 3allUCH Y IIpenoiaBartens. B ciaydae HepaBUIBHOTO H3MEPEHHUS U 3aIIUCH
HOTYy4EHHBIX PE3YNbTATOB CTYAECHT HOBTOPSET U3MEPEHHs U KOPPEKTUPYET 3aIlUCH PE3yIIbTaTOB, I03TOMY PE3yNbTaThl H3MEPEHUI
Ha [IepBOM 3Tarre [eyiecoodpa3Ho BHOCUTE KapaHaanioM. [1pu NoCcTikeHnn pasyMHBIX pe3yAbTaTOB U IPABHIHHOTO UX BHECCHHUS B
TabIHITy He0OXOANMO IIPUBECTH B MOPSIOK pabodee MecTo, CIaTh METOAUIECKHE YKa3aHHs, 000pyI0BaHHE ISKYPHOMY HIIH
1a00paHTy U MOJANKCATh TabIHIly SKCIIEpUMEHTANbHBIX JaHHBIX Y IpenogaBaTelns. B 3ToM cioydae cTyIeHTY 3aUnuThIBaeTCS
BBITIOJIHEHHE KCIIEPUMEHTA, EMY CIEAYET IIPUCTYIHTh K 00pabOTKe pe3yIbTaToOB M COCTABICHUIO CIEAYIOIIETO Pa3/iena OTYETa -
[II Pac4eTs! 1 BEIBOIBI.

B paznene nomKkHBI OBIT MPEICTABICHEL:

Pacuer omnbITHOTO 3HaYeHHs (XOIBITH.) ONPEAEIAEMOl BETMINHbI ITyTEM MOACTAHOBKH B PACUETHYIO (POPMYITy COOTBETCTBYIOLINX
TaOJIHYIHBIX TaHHBIX.

Pacuer Teopernyeckoro 3HaUeHUs (XTEOp.) ONMpeesieMOi BETMIHHEI IO COOTBETCTBYIOMIEH Gopmyre.

Pacuer otHOCHTENBHOI OMIUOKH ¢ TOUHOCTEIO 70 0,1%.

I[Tpu poBeIcHUHN PACUETOB M BHECCHUH YHCIIOBBIX 3HAYECHHI PE3yIbTaTOB M3MEPEHHH U PACcUETOB B TAOJIHILy HEOOXOIMMO
PYKOBOJICTBOBATHLCSI OOLIMMH TPaBUIIAMH 110 00pabOTKe Pe3yIbTaTOB U3MEPEHHIA.

ITocne 3aBepwenus 111 yactu oTyera, OH ciaeTcsa Ha IPoBepKy. Ilociie Mo10KUTENbHBIX PE3yJIbTaTOB IIPOBEPKU OTYETA JAHHAS
paboTa CYUTACTCS BHIITOJIHEHHOM.

CTyIeHT IOIycKaeTes K 3K3aMeHy 10 JHUCIUIUINHE, eCII UM B TEUCHHE CEMECTpPa BBIIOHEHBI BCE IIPEAYCMOTPEHHEIE
TEeMaTHYECKIM IIAHOM J1a00paTOPHBIE pabOTHI, TOIYYCHBI TIOJIOKUTENIBHbBIEC PE3YIbTATHI TP BBOAHOM KOHTPOJIE, KOHTPOJIEHOH
paboTe U BHINOIHEHB! HHANBUIyaIbHbIE 3aJaHUS 110 COOTBETCTBYIOIIUM pa3fienaM MpOorpaMMBbl.

Bomnpocs! s 3amuTe! 1abopaTopHON paboTE

Bomnpocs! 1 3a1a4n k 71a00paTOPHOH paboTe CKOPOCTh XUMUUECKON PEAKIIUI»

Uro Ha3bIBaeTCsA CKOPOCTBbIO XUMHUYECKON peakuuu? B Kakux eIMHMIAX OHA U3MepsieTcs?

Kaxkue (axTopsl BIUSIOT Ha CKOPOCTh XUMHUYECKOH peakmum?

3aBUCHMOCTb CKOPOCTH PEAKLIMU OT KOHLUEHTPALUU PEArupyIOIUX BELIECTB B TOMOI€HHON CHUCTEME.
3aBHCUMOCTb CKOPOCTH PEaKIMU OT KOHLEHTPAIlUU PEarupymoliuX BEIIECTB B FeTEPOreHHON CHCTEME.
3aKOH JEHCTBYIOIIUX MAacc.

KoncraHTa CKOPOCTH XMMUYECKOW pEeaKLuy.

BnusHue TemmepaTypsl Ha CKOpOCTh XuMuueckux peaknuil. IIpasuno Bant-T'odda.

UYro Takoe KaTanu3aTop, KaTalu3 U MHTHOUTOP, JUIS YErO OHH HYXKHBI?

. KakoB MexaHH3M AEHCTBUS KaTaJM3aTOPOB B TOMOTEHHOW U ETEpPOTreHHOM cucremax?

10. BeIpa3ure MaTeMaTHUECKH CKOPOCTH HPSMBIX M OOpPATHBIX PEaKIIUiA:

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 ckonbko pa3 yBeTMUUTCS CKOPOCTh pPeakiuu IMpH noBbimeHnH temmeparypsl ¢ 20°C mo 50°C, ecnu TemmepaTypHBI
k03¢ hHUIUEHT paBeH 3.
12. Bo ckonbko pa3 ciemyeT yBeTMYMTh KOHIIGHTpaluio BemiectBa B2 B cucreme 2A2(r.) + B2 = 2A2B(r.), 4to0s! npu

YMCHBIICHUU KOHUCHTPAlUU BCUICCTBA AB4 pa3a CKOpOCThb HpHMOﬁ
peakunuu HE U3MCHNUIIACH.

13. B cucreme CO + Cl2 = COCI2 xoHueHTpanuio yrapaoro rasa yseaunuwiu ot 0,03 no 0,12 mMomb/i, a KOHIEHTPALUIO
xyopa — ot 0,02 1o 0,06 mosw/11. Bo ckoibKO pa3 Bo3pociia CKOPOCTh MPSIMOM peakiuuu?

14. Yemy paBeH TeMIlepaTypHBIH KO3(GHIHNEHT CKOPOCTH PEAKINH, €CIIM NPH YBEIMYEHHH TeMIepaTypsl Ha 30 rpamycoB
CKOPOCTB PEaKIiK Bo3pacTaeT B 15,6 pas.

15. IIpu 150°C HekoTOpas peakius 3akaHduBaeTcs 3a 16 MuHyT. [IprHHUMAas TeMIepaTypHbId KO3 GHUIIMEHT CKOPOCTH

PEaKINU PAaBHBIM 2,5, pacCUUTATh, Yepe3 KaKoe BpeMsi 3aKOHUUTCS 3Ta PEaKIs, eClTi MPOBOAUTH ee: a) pu 200°C; 6) npu 80°C.

Bompocs! 1 3agaun k 1abopaTopHOi padoTe «XUMHUYECKOEe PABHOBECHE)

1. Kakue peakiuu Ha3bpIBalOTCsS HEOOpAaTUMBIMHU U oOpaTuMbiMu? [IpuBeauTe PUMEPHI.

2. JlaiiTe onpeneneHue MOHATHIO XUMHUYECKOE paBHOBecHe. Kak MOXHO HCIIOIb30BAaTh 3aKOH JEUCTBYIOIMIUX MAccC IS
00paTUMBIX peakuuii?

3. JlaliTe onpenenieHue MOHATHIO KOHCTaHTa PaBHOBECHSI.

4. CBsI3b KOHCTAHTBI PAaBHOBECHSI C paBHOBECHBIMH KOHICHTparusMu. OT kakuxX (paKTOPOB 3aBUCHT 3HAUYCHHE KOHCTAHTHI
paBHOBecus?

5. Chopmynupyiite npunuun Jle-Iatense. Kakue ¢axropsl BIUAIOT HA U3MEHEHHE XUMHUYECKOTO paBHOBECHs?




6. Kak BAMSAIOT yMeHbIIEHHE KOHLEHTPAIMU PEarupyroniiux BeIlecTB, TEMIEPATyphl U JaBICHHUS HA CMEIEHHE
XHUMHYECKOTo paBHOBecus B peakuuu: N2 + 3H2 [1 2NH3 + Q.

7. Kaxk Brnustror yBenmmueHHe KOHIICHTPAIMU MTPOJYKTOB PEAKINH, TEMIECPATYpHl W JaBICHUS Ha CMEIICHHE XUMHIECKOTO
paBHOBecHs B peakiun: N2 + 3H2 [ 2NH3 + Q.

8. PaBHoBecue B rereporeHHbIX cucteMax. OT Kakux (pakTopoB OHA 3aBUCHUT?

9. B kakyio cropony cmecturcsi paBaoBecue peakimu COCI2(r.) [1 CO (1.) + CI2(r.) npu BBEACHUH B PAaBHOBECHYIO
CHCTeMY UHEPTHOTO ra3a mpu: a) V = const; 0) p = const.

10. Kak Bnuser uaMeHeHue J1aBICHHUsI Ha PABHOBECUE CIEAYIOLIMX PEaKIHii:

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

11. Yepe3 mHexoTopoe BpeMs nocie Hagana peakaun 4HCI + O2 [ 2H20 + 2Cl2 KoHIEHTpaIiy BEIIeCTB COCTABIISIIN:

[H20] = 0,12 mons/m; [C12] = 0,12 mons/m; [HCI] = 0,3 mons/it; [O2] = 0,2 mons/n. Haligure: a) 3HaueHHe KOHCTAHTHI PABHOBECHST;
0) KaKOBBI HCXOHbIE KOHLIEHTPALMH XJIOPOBOAOPOAA U KHciIopoaa?
12. Kak BAMSIOT yMeHbIIEHHE TEMIEpPaTyphl, JaBJICHUS U KOHLEHTPALUUH MIPOAYKTOB PEaKLUH Ha
CMeIeHNEe XUMHIECKOTO PABHOBECHS B CIEAYIOIINX CHCTEMax?

a) 2NO + 02 [ 2NO2 + 28 kkain; 6) 2HBr [J H2 + Br2 -16 kkain.
13. Koncranra paBHoBecus peakiuu FeO(k.) + CO(r.) [1 Fe(k.) + CO2(r.) npu HekoTOpoii Temnepatype pasua 0,5. Haiinure
paBHOBecHbIe KoHIeHTparmu CO u CO2, ecni HaYambHBIE KOHIICHTpAIH 3THX BemiecTB coctaBisiin: [CO] = 0,05 monb/n; [CO2]
=0,01 monp/m.
14. PaBHoBecue B cucteme H2 (r.) + 12 (1.) [J 2HI (r.) ycTaHOBMIIOCH IIpU clienyronux KoHuentpauusax: [H2] = 0,025 mons/m; [12]
= 0,005 mouts/m; [HI] = 0,09 Mmouw/i1. OnpenenuTe UCXoJHbIC KOHIICHTPAIIUKN HOJIa K BOJOPOIA. .
15. Ilpu HexoTopoit TemnepaType paBHOoBecue B cucteme 2NO2 [ 2NO + O2 ycTaHOBHIIOCH NPH CIAEAYIOMIUX KOHIIEHTPALMAX:
[NO2] = 0,006 monb/m; [NO] = 0,024 mons/n. Haligure: a) KOHCTaHTY paBHOBECHUS peakiuu; 0) HCXOJHYI0 KOHIeHTpanuio NO2.

Bomnpock! 1 3a1aun k 1abopatopabiM paboram o TeMe PACTBOPDI: «Teopus 35eKTpOTUTHIESCKOM AUCCOTUAINA. Peaknnu
HOHHOTO 0OMeHay, «IoHHOE MPOn3BeIeHUE BOIBI, BOJIOPOTHBIN MOKa3aTeNby, « [ uapomms»

L. JlaiiTe ompezneneHus MOHITUSIM JIEKTPOIUT M HedNeKTponuTsl. [IpuBeaure nmpumepst.

2. CoopmynupyiiTe TpH IOJIOKEHUS TEOPHU SIEKTPOIUTHUECKON JUCCOLMANY IIBEACKOTO XMMHUKA AppeHuyca.
3. KakoB MexaHU3M 3JIEKTPOIUTUYECKON TUCCOLMALUM?

4. JlaiiTe ompeneneHus MOHATUSIM THAPATHI, CONBBATHI, THIpAaTalUsd U colbBaTanus. [IpuBeaure mpuMepsl.

5. Jucconuanys KUcIoT (OJHOOCHOBHBIX, IByXOCHOBHBIX U TPEXOCHOBHBIX).

6. Juccornmanys ocHOBaHM (OZHOKHUCIIOTHBIX, BYXKHUCIOTHBIX M TPEXKHUCIIOTHBIX).

7. Juccouunanusi cpeaHUX CoJiel, KUCIBIX U OCHOBHBIX COJIEH.

8. HonHble ypaBHEeHUs! peakuui (Kakue BellecTBa ClieAyeT n300pakaTh B BHIE MOJEKYIN).

9. [IpuBenuTe IMpUMEpPHl HOHHBIX PEAKIMH HAYIIUX ¢ 00pa30BaHHEM OCA/IKOB.

10. [TpuBenuTe MprMepsl HOHHBIX PEAKINA HUIYINX ¢ 00pa3oBaHMEM ra3000pa3HBIX M MaJOPAaCTBOPHMEIX BEIIECTB.
1. IMpuBeauTe mpUMepsl HOHHBIX PEAKIUH UAYIUX ¢ 0Opa30BaHMEM MAJIOAUCCOLUHUPYIONINX BEIIECTB (CIadbIx
3JICKTPOJIUTOB).

12. [IpuBenuTe MprMepsl HOHHBIX PEaKIUi MIYIINX ¢ 00pa30BaHHEM KOMIUICKCHBIX COCTMHEHHI.

13. Crenens aucconuanun. KoHcTaHTa AHCCOIHALINH.

14. ®akTOpb! BIUSIONIME HAa CTETIEHb JUCCOLMAINH (IPUPOAa PACTBOPHUTEIS,
KOHIICHTPAIHsI PACTBOpa M HAINYHE OJJHOUMEHHBIX HOHOB)

15. CunpHBIC U clTaObIe SIEKTPOIHTHI.

16. IlpuMeHeHHe 3aK0HA AEHCTBYIOMUX MACC K CTa0BIM JIEKTPOIUTAM.

Bompocs! n 3aaun k 1abopaTopHEIM padoTtaM « OKHCIUTEIFHO-BOCCTAHOBHUTEIIBHBIC PEAKITHI, « IIMEKTPOIIH3

Onexrponus. 3akonsl Dapanes.

B uem pasHHUIA MPOIECCOB 3MEKTPOIN3a PacIIaBOB U PacTBOPOB. IIpuBecTH mpHUMepsL.

Yro Takoe BBIXOJ MO TOKY?
UYro Takoe 3JIeKTpopapUHIPOBAHUE METAJIIOB?
. Haiinure 00beM kucmoposa (H. y.), KOTOPBIA BBIIEISAETCS MPH NMPOMYCKAaHUU TOKa cuioi 6A B TeueHun 30 MuH. uepes
BoaHbIN pacTBop KOH.

6. [pu snexrponuse BogHOro pactBopa Cr2(SO4)3 TokoMm cwioit 2A Macca kKaToja yBeluumwiach Ha 8 . B TeueHHH kakoro
BPEMEHH [IPOBOANIN IEKTPOIH3?

7. BBIYUCIUTE 3JEKTPOXUMUYIECKUI SKBUBAJICHT LIMHKA, €CIIH MIPU dleKTpoau3e pactBopa ZnCl2 tokom 2,8A a 3a 5 MuH 32 cek
Beiennnock 0,314 r nunka. [puseaure cxemy 271€KTpOJIM3a U ypaBHEHHs PEaKIM Ha SIEKTPOJaXx.

8. I1pu aekTponmse pacTBopa CylbdaTa MeIn Ha aHOIE BBIIENMIOCh S60 M kuciopoaa. CKOIBKO TPaMMOB MEJIH BBIIEITMIIOCH Ha
kaTozne? HamumuTe ypaBHEHHS peaKiiii, IPOTEKAIONIUX Ha MIEKTPOAAX.

9. CocTaBUTH ANIEKTPOHHBIE YPAaBHEHUS PEaKIMi, MPOUCXOIAIINX HA YTOJIBHBIX 2JEKTPOaX MPH 3IEKTPOIU3E PacTBOpa XJIOpHIa
meu (II). OnmpenenuTs, Kakue IPOIYKTH BBLACISTIOTCS Ha JJIEKTPOAAX.

10. CocTaBHUTH NIEKTPOHHBIE YPABHEHNUS ITPOIIECCOB, IPOUCXOSIINX IIPU IEKTPOIN3E PacTBOPA CyIb(aTa IIIHKA C HHEPTHEIMU
anekTpogaMu. ONpenenuTh COCTaB MPOAYKTOB, BEIISTUBIINXCS HA 3JIEKTPOJaX U 00pa30BaBIINXCS B KATOJAHOM M aHOJAHOM
HpPOCTPaHCTBE.

11. CocTaBHTH 3JIEKTPOHHBIE YPABHEHHUS PEAKIHH, TPOMCXOIAIINX TIPH SJIEKTPOJIN3E PACTBOpA CYIb(aTa HUKEIS ¢ HUKEJICBBIM
aHOJAOM.

12. KakoBa cuiia TOKa IpH 3JIEKTPoIIn3e, eciiu 3a SO MuH Bbaenmiack Bes menb u3 120 M pactBopa CuSO4 konuenTpanuu 0,4
MOJIB/1?

13. Kaxoit 06seM Bogopo/a (H.y.) BELISTUTCS Ha KaToje, eciu depe3 pactBop NaCl mpomymmen Tok cunoif 2A B Teuenue 20 Mua?
14. derans xpomupyetcs B BogHoM pactBope Cr2(S04)3 npu cuie Toka 3A. OnpeaenuTs IpoA0JKUTEIBHOCTh SIEKTPOIN3a, €U
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Ha MOBEPXHOCTH JieTall Heobxoanmo HaHecTH 1,3 T xpoma. Beixon mo Toky paser 40%.

15. B ueM 0COOCHHOCTH METAJUTHYECKON CBS3N?

16. Uto Takoe ps HANIPsHKEHHUS METaJUIOB, M KaKHe IPAKTHIECKHe BEIBOIBI MOYKHO CIETIAaTh U3 HEro?

17. Kakyro (yHKIIHFO BBITIOTHSIET METAII IPH B3aUMOJICHCTBUY C KHCIOTaMu?

18. YUem oObsAcHseTCS MaccuBUpOBaHUe MeTauioB? Kakue MeTamibl macCuBUPYIOTCS KOHLEHTPUPOBAHHBIMU PACTBOPAMHU CEPHOM U
A30THOM KHUCIOTHI?

19. Kakue meTasuibl B3aUMOICHCTBYIOT C KHCJIOTAMH U IIEJI0YaMHu?

20. Kaxue npoayKThl OIY4aroTCs TP B3aHMOICHCTBUU aKTHBHBIX MeTaiioB (Li — Al) ¢ KOHIIEHTPHPOBAaHHOI CEpHOM KUCTOTOI?
[TpuBeanTe mpUMephl U HANUIIUTE YPABHEHUSI pPeaKLUHi.

21. Kakwne BemiecTBa MoJTyqatoTcs TIPU B3aMMOICHCTBUN MaJIOAKTUBHBIX MeTauioB (Cu — Au) ¢ KOHIICHTPUPOBAHHON a30THOM
kucnotoi? IlpuBeauTe mpuMepsl U HANUIINTE YPaBHEHUS PEaKIIUi.

22. B pacTtBOp XOpOBOJOPOJHON KUCIOTHI OIYCTHIIM HUHK KondecTBOM BemlectBa 0,2 moib. Kakoit 06beM raza mosker
BBLIETUTHCA (H.Y.)?

23. ]Iy moydeHust BOJopoJia 00paboTay cMech CTPYKEK METallla M MeJIM Maccoil 1 T pacTBopoM pa30aBIeHHON CEpHOI
KUCTIOTBL. OOBEM BBIIETUBIIETOCS BOJOPOAA OKa3aICs paBHBIM 1,12 11 (H.y.). BeruucanTh cocTaB cMecH B MPOLIEHTAX.

24. Tlpu pacTBOpeHHHU 00paslia CMeCH ONUIIOK MEH, KeJle3a U 30J10Ta B KOHLIEHTPUPOBAHHOMN a30THON KUCI0Te 00pazoBasoch 6,72
nraszau 8,55 r HepacTBOpUMOTro octaTka. [Ipu pacTBOpeHUH Takoil e HaBECKU B XJIOPOBOJOPOJHON KUCIOTE BBIAEIUIOCH 3,36 11
raza. OnpenenuTs NPOLEHTHBIN COCTaB UCXOJHON CMECH.

25. Kakoil 13 MeTaJsIoB HE BBITECHSIET BOJOPO]I U3 pa30aBICHHBIX PACTBOPOB KHCIOTHI:

a) Mar{Hui, 0) Xpom, B) HAaTpui, T) PTYTb
26. Kaxue U3 IepednciIeHHBIX METAJUIOB CIIOCOOHBI BRITECHUTH BOJIOPOJ M3 BOJIBI?
a) JKemneso, 0) Hatpuii,  B) cepedpo, T) IUTHA

27. Xene3Hasl IIaCTUHKA Maccoil 6 T IorpykeHa B pacTBOp MeJHOro Kyrnopoca. [lnactunky BbIHynu, Beicymiian. Ee macca
oka3zasack paBHoi 10,13 r. 28. Beruucnutes Maccy Meiu, OCEBLIEH Ha IIACTHHKE.

28. JIutnit Maccoii 0,7 T omyctrm B 100 M1 Boasl. Onpenennte 00beM BBLACIUBIIETOCS Ia3a ¥ MacCOBYIO TOJIFO 00pa30BaBIIEroCs
BEI[ECTBA B PACTBOPE.

Bompocs! u 3a1aun k madopatopHoit padote «HacheHHbIe YIIeBOA0POAB)

1. IIpoBepuB pacTBOPUMOCTL B CEPHOM KUCIOTE U LIEI0YM, CACIANTE BbIBOA O KUCIOTHO-OCHOBHBIX CBOMCTBAX
Ba3eJIMHOBOTO Macia.

2. CpaBHHUTE pacTBOPUMOCTH Ba3eIMHOBOTO Macla B KaKAOH M3 TpexX TpyNIl pacTBOpHTeNeld. B kakoi rpymme
pacTBOpseTCS Ba3eNMHOBOE Macio?

3. Ha ocHOBaHMM MOJY4EHHBIX PE3YIbTATOB MPEICKAXKUTE, B KAKOM U3 pacTBOpHTeNed — nudTuioBoM >¢upe ([1=1,15D, [J
=4,34), muokcane ([1=0, [1=2,21) wim numetmindopmamue ([1=3,86D, [1=36,7) — Ba3eIMHOBOE MACIIO PaCTBOPATHLCS HE OYIeT.
4. IMpoucxomut 11 M3MEHEHNE OKPACKH IepMaHraHaTa KaJius B IpoOHupke?

5. CpaBHUTE IeHUCTBUE OKUCIUTENEH — IepMaHraHaTa Kajlus B HEHTpanbHOM, KUCION U MIETOYHOH cpemax — Ipu
KOMHATHOM TeMIlepaType 1 PU HarpeBaHUHU.

6. Ha ocHOBaHMU ITPOBEICHHOTO HKCIICPHIMEHTA CleNIaiiTe BEIBOJX 00 OTHOIICHHH ANKAaHOB K OKHCIICHHUIO.

7. ITo xakoMy MexaHH3My HPOTEKAeT PEeaKIus OPOMHPOBAHMS IIPEACIBHBIX YITICBOAOPOIOB?

8. [Touemy st mpoBeneHHs peakUuu OpOMHUPOBAHUS aKaHOB HE0OXoauMo obmydeHne Y@ cBeTom?

9. OOBbsICHUTE, TIOUYEMy B 3aKPBITOH YEpPHBIM KOJIAYKOM KIOBETE PEaKIHOHHAsi CMECh HE 00ECIBEUMBACTCS.

10. Hammmmme cramum peakuny OpOMHpPOBAaHUS TekcaHa (B FeKCaHe HECKOIBKO BTOPHYHBIX aTOMOB YIJIepoja H,

ClIe0BaTEIbHO, BO3MOXKHO 00pa3oBaHUe CMECH IPOIYKTOB MOHOOpoMupoBaHus). Ha30BUTe MPOIYKTHI pEaKIHH.

Bompocs! n 3amaun k mabopaTopHOii pabdote « HeHackIeHHbIE YIIIeBOIOPOABI. AJKEHBI, aJIKMHBI, aJTKaHCHBD)

1. Hammmmte peakiio OpoOMHpPOBaHUS OJEHHOBOH KUCIOTHL. OOBSICHUTE MPOCTPAHCTBCHHOE HAIPABICHHUE PEAKIIHU.
2. Kaxkast kauecTBEeHHas! peaKiisl UCTIONIb3YyeTcs Ul J0Ka3aTeNbCTBA HEHACHIIEHHOCTU HCHBITYEMOTO COEIHMHEHHUS?
3. CpaBHUTE PEaKIMOHHYIO CHOCOOHOCTh OJIEMHOBOW M (PyMapoBOH KHCIIOT B PEAKIUAX 3IEKTPOPHILHOTO

IpHCcOoeHEHN. bpoMHupoBaHKe 0JICMHOBOM KHCIOTHI MPOMCXOANT PH KOMHATHOH Temneparype. [Ipenckaxunre, motpedyercs au
HarpeBaHue IpH OPOMUPOBAHUH (HYMapOBOIl KUCIOTHI.

4. HanumuTte cxembl peakiuil nonydeHus, OPOMHUPOBAHHS U MATKOTO OKHMCIIEHUS (TMAPOKCUIMPOBAHUSA) ITHUIEHA.

5. O 4eM CBUZETENbCTBYET HAOIIONAaEMOE B ONbBITE 0OECIBEUNBAaHNE OPOMHON BOJBI M PacTBOpa NepMaHraHara?

6. HammmmTe cxeMpl peakiuy NOITydeHHs alleTIICHA W KaUeCTBEHHBIX PEaKIHi, BBITOTHEHHBIX B 3TOM OIIBITE.

7. OOBbsicHUTE IPUUMHY HAJU4YUS B MIEPBOM MpoOUpKe LIETOYHOH cpebl, 0OHApYKHBaeMOi ¢ OMOIIBIO (peHondTanenHa.
8. O 4eM CBUJETENBbCTBYET B HAOIOAaEMOM ONbITE 0OECIBEYMBAaHUE OPOMHON BOJBI M PAacTBOpPA MEpMaHraHaTa Kaius?
9. Kaxkoe 3axiiogeHre o CTpOGHHH MPOAYKTAa PEaKIH MOXKHO CIETaTh Ha OCHOBAHMH NPOOBI ¢ OpOMHOI BOJO?

10. Hanmumute cxemy peakuuu OpOMHpPOBAaHUS METHIMETAKpHUIATa.

Bormpocs! n 3agaun k 1abopaTopHoit paboTe « ApOMaTHIECKUE YITIEBOAOPOIBD»

1. Hammmmte cxeMy OkucieHus 1-MeTui-2-3Tuia0eH30a.

2. B pesynbraTe oxucieHus romosiora OeHzosa nmoigydeHa tepedraneBas kuciora (6eHzon-1,4-qukapOoHOBas KUCIOTA).
Kakue yrneBoopos1 Mo ObITh TOABEPTHYTHI okucieHuto? [Ipuseaure 1-2 npumepa.

3. Harmmmmte cxemy peakunu cynbpupoBaHns HadTalnHA, yIUTHIBAs, YTO B YCIOBHSAX OIBITA CYIb(GHUPOBAHNE IPOUCXOIHUT

npu temmeparype 140-190 °C.

Bompocs! n 3aa4n k mabopatopHoit pabote « MOHO(MYHKINOHAIBHBIE IPOU3BOIHEIC YIIIEBOLOPOAOB. [ a10reHOIPON3BOIHEIE,
THAPOKCHIICO/IEPIKAIIHE IPOU3BOIHEIE (CIIUPTHI, (PEHOIIBI)»
1. HamummTe cxeMy peakiyy MOJIydeHHs] XJIOpITaHa.




2. ITo xakoMy MexaHH3My HPOTEKAeT 3Ta peaKuus?

3. Kakyto posb B JaHHOH peakumu Urpaer cepHast kuciora? Byaer Jim npoucxoIurh, 00pa3oBaHKe 3THIXJIOPUAA B
OTCYTCTBUE CEPHON KUCIOTHI?

4. HammmmTe peaxiurio rugponnsa OeH3WIXIOpHIA.

5. ITo xaxoMy MexaHM3My HMPOUCXOJHUT PeaKIysl ruaponusa OeHsunxaopuaa?

6. ITouemy OeH3WIXIIOPH] JIETKO BCTYHMAaeT B peaknuro ruapoinsa? Kakas mpomexyrodHas dactuna oOpa3yercst B XOJe
peakuu?

7. Uem 00BsICHSCTCA YCTOWYMBOCTD XJIOPOEH301a K ruApoian3y? OmnumuTe pacrpeneneHrue 3JIeKTPOHHON MIOTHOCTH B
MOJIEKYJIE XJIOpOeH3011a.

8. HammmmTe cxeMy peakumy JeTHApATAI{ STHIOBOTO chupTa. [Io kKakoMy MeXaHH3My IPOTEKaeT 3Ta Peakmus?

9. Kaxoit mpomykT oOpa3yercs B pe3ylbTaTe Peaknuy JETHAPATaIliy 3THJIOBOTO CIUpTa?

10. Hanummre cxemy peakiMu Ka)I0TO U3 CIIMPTOB € peakTHBOM Jlykaca M yKakuTe MexaHu3M peakuud. OObsSCHHUTE pOJib
XJIOpHJa HUHKA KaK KUCIO0ThI JIbtomca.

11. Ha ocHOBaHMHM SKCTIEpIMEHTANBHBIX JAHHBIX CIETaliTe BBIBOJ O PEAKIIMOHHOW CIIOCOOHOCTH MCCIEIYyeMBIX CIHPTOB.
12. Hanumure peaknuio B3auMoaeiictBusi ¢eHona ¢ xmopunom sxenesa (I1I).

13. [Touemy peakiusi OPOMHPOBAHUS CITY)KHT KaueCTBEHHOHW Julsi OOHapyxeHus (eHoon?

14. OOBsICHHUTE JIETKOCTh OpOMHpOBaHUs (eHoa.

Bompocs! 1 3agaun k nabopatopHoit padote «KapOoHUIbHBIE cOeMHEHMS. AJIBIETH/IBI 1 KETOHBDY

1. HammmmuTe peakuuio IuCIponopuruoHHpoBaHus popMmanbaeruia. Hannume, kakoro coeanHeHus: 00ycI0BINBACT,
KHCITYIO PEaKIIHIO Cpeabl?

2. ITo xakoMy MeXaHH3My OCYIIECTBISICTCS PeaKIUs IUCIPONOPIHOHUPOBaHUS (hopManbaeruaa’?

3. Yro mpou3oieT ¢ MpoyKTaMu PEeaklMy MpH AaIbHEHIIEM UX OKHUCICHHH, T. €. IIpU U30bITKe okucnurens? Hanumure
ypaBHEHHE PEaKInH.

4. Hammmmte peakiuro oxucnerus ¢popmanpaeruna rugpoxcunom meau(Il).

5. CpaBHHTE CITIOCOOHOCTH K OKUCIEHHIO (hopManbaerusia U aleToHa Ha OCHOBAHUU OKCIIEPUMEHTAIbHBIX HAOIIONeHUH.
6. HammmmTe cxeMy peakuyuy B3auMoOJCHCTBHS (opMaibaeruia ¢ 2,4-TMHUTPO(QEHWITHPa3HHOM.

7. Ilo xakoMy MeXaHU3My OCYLIECTBIIIETCA peakuus?

8. HamumuTe cxeMy peakuuy MOTydeHHs OKCHMa alleTOHA U OIHIINTE MEXaHU3M.

9. Hammmmre peakunto o6pasoBanust ionopopma.

10. Crioco0eH JIi ATUIIOBBIHA CITUPT 00pa3oBBIBAaTE Homohopm?

11. Kakne coenuHeHHs MOXHO OOHapyXUTh C IIOMOIIBI0O HoH0(hopMHON poOsI? Kakme CTpykTypHBIE (DparMeHTHI OHH
JIOJKHBI COAEPIKATh?

12. HammmmTe cxeMy peakiyy aleToHa ¢ THAPOCYIb(GHUTOM HATpHsS U OOBSICHUTE, O KAKOMY MEXaHH3MY OHA IPOTEKaeT.
13. Kakune o0pasyrorcst BelecTBa, €M Ha MOMydeHHOE MPOU3BOTHOE MOIEHCTBOBATh pa30aBIeHHBIM PaCTBOPOM KHUCIOTHI?

Bompocs! 1 3amaun k tabopatopHoii padote «KapOoHOBBIE KUCTOTHI U MX (DYHKIMOHAIBHBIC TIPOU3BOTHEIC)

1. HammmmuTe cxeMy peakiuy OKHCICHUsI OEH3albIeruaa KUCIOpoJoM BO3yXa.

2. IMouemy mpoucxoaut obOecIBeUNBaHIE PAacTBOpa MepMaHTaHaTa Kanus MpH J00aBJICHHUH 3TaHOma?

3. HanummuTte cxemy Aucconmanuy yKCycHOM kucnoTel. Kak moaTBep:kmaeTcs 3TOT MPOIECC IKCIEPHUMEHTaIbHO?

4. HanummuTte cxeMy peaknuy yKCyCHOH KHMCIIOTBHI ¢ THAPOKCHIOM HaTpus. Kak MOXHO ONpenenuTh 3KCHEPHUMEHTAIBHO

HEUTpanu3aluio YKCyCHON KUCIOThI?

5. Hammmute cxemy peakuun oOpazoBanus anerara xene3a(Ill).

6. Hamummte ctpykTypHyro (GopMyidy TMAPOKCHIA JHaIeTaTa jKejesa.

7. Harmmmmte cxemy peakuny oOpa3oBaHUS KaJBIIMEBOH COJIM CTEAPHHOBOI KHCIIOTHI.

8. Kakue coenvHeHuss Ha3pIBalOTCs MbUIAMH?

9. Hanummre cxemy peakiuu oOpa3oBaHUs OKcanaTa KalbIlHsl.

10. Hammmmmte cxeMy peaknuy oOpa3oBaHUS STHIIAIlETATa.

11. [To xakoMy MeXaHHW3My OHa OCYIIECTBIsIeTCA?

12. KakoBa poib KOHIIEHTPHPOBAHHOM CEPHON KHCIIOTHI B PEAKIUH ITEPUPHUKAIIN?

13. Hanummre cxemy peakiiuu IIEI0YHOTO TUApoiu3a Ha npumepe 2-0-oneoun-1-O-nanbmutonn-3-O-cTeponiniviyHa.
14. Ha gem ocHOBaHa mpo0a, ¢ MOMOIIbIO KOTOPOH yCTaHABJIMBAETCS IMOJIHOTA OMBIICHUS?

15. C Kaxo# Lenmpi0 K PEaKIMOHHOHN CMecH J00aBiseTcs HACHIICHHBIN PacTBOP XJIOpUAA HATPHA?

16. HanumuTe cxeMy peakiuuy HApoJin3a MbLUIa Ha IpPHMEpPE MaIbMHUTATa HATPHSL.

17. C Kaxo# Lenbio MPOBOAUTCS NPEIBAPUTEIBLHOEC PACTBOPCHUE U MOCIEAYIONIee BBHICATHBAHHE MbLIa?

18. O yeM CBHCTENBCTBYET NMEPBOHAYAIBHOE OTCYTCTBHE OKPAIIMBAHMSA WHIMUKATOpA U MOSBICHHUE OKPAIIMBaHUSA ITOCIIE

no0aBiIeHNs BOIBI?

Bomnpock! 1 3a1a4u k 1abopaTtopHoii padote «I'eTepodyHKIIOHAIBEHBIE COeMUHEHUS. [ MAPOKCH- B OKCOKUCIOTBDY

1. Hammmmmte cxemsl 00pa3oBaHMs THAPOTapTpaTa M TapTpaTa Kaus.
2. O ueMm CBUETENBCTBYET OOpa30BaHME ABYX COJICH BUHHOW KHCIOTHI?
3. Hanumute cxemy B3aumojercTus ruapokcuaa meau (I1) ¢ taprpatom kanus. Hanndnem, kakoro CTpyKTypHOTO

(hparmenTa oOycIIOBIIeHA peaKis?

4. OOBsicHHUTE, TOYEMY HE M3MEHSACTCS IBET pacTBopa B 1-if U m3MeHsercs Bo 2-if mpodupke.

5. Kakoii IpoayKT pasioskeHHs JIMMOHHOM KUCIOTHI OOHapyxuBaercsi B 1-if npobupke? Hanmmmre cxemy peakiuu.

6. Kakoit mpoaykT pa3noxxeHus 0OHapyXuBaeTcss Bo 2-i npoOupke? Hamumure cxemy peakiid.

7. HammmmTe cxeMy TayTOMEpHBIX NPEBPAIIEHUH alleTOYKCYCHOTO 3(Hpa, MPOMCXOAANX IIPU KOMHATHOH TeMIeparype.
8. Kakoil cTpykTypHBIH (parMeHT MOJIEKYNbI alleTOYKCYCHOTO 3dupa oOyciaBiuBaeT (UOJIETOBO-KPACHOE OKpaIlUBaHHE C




xyopuaom xenesza (1I1)?

9. Kakue akropsl ciocoOCTBYIOT CTaOMIIM3aLMK €HOJIILHOW (OpPMBI arieToyKcycHoro sdupa?

10. ITouemy ¢uoneToBo-KpacHOE OKpAIIMBaHUE McUYe3aeT KKIBIH pa3 Ipu go0aBieHHH pacTBopa Opoma? Hammmmre cxemy
peakIuy, MpUBOISIIEH K 00eCIIBEYHBAHHIIO PACTBOPA.

1. Hanummire cxemy B3aUMOAEHCTBHS alleTOYKCYCHOTO 3¢Hpa ¢ pa30aBIeHHON CEpHOM KUCIOTOM.

12. Kakue mpoIyKThl paclieluieHus aleToyKCycHoro 3¢upa oOHapyxkuBatorcs B 1-i u 2-ii mpobupkax? Hamummre cxeMbl
COOTBETCTBYIOIIUX PEAKIii 0OHAPYKCHHUS NTPOTYKTOB PACIICIIICHUS.

13. Kaxkoe mpeBpareHue npeTepreBaeT CaaHIMIOBas KUCIOTa IIpU HarpeBaHWU? HamummTe cxeMy peaxkuui.

14. B uem cocrouT npuuKMHA MOMYTHEHHs] PacTBOpa BO BTOPOH npobOupke? Hamumimre cxeMy peakuu.

Bomnpocs! u 3anaun x 1aboparopHoit pabote «I'erepoyHKIIMOHATEHBIC COSANHEHHIS. AMUHOKHCIOTHI, TIEITUABDY

L. Hanumute ypaBHeHHe peakuud B3auMOAEHCTBHS IMIMIMHA C HUHTUIPUHOM.

2. KakyMu BHEIIHMMU NPHU3HAKAMHU XapaKTEPU3YeTCs Peakuus [|-aMHUHOKHCIOT C HUHTHIPUHOM?

3. Kakoe nmpaxkrudeckoe NpUMEHEHUE MMEET peakuus [|-aMMHOKHUCIOT C HUHTHIPUHOM?

4. HamumuTe ypaBHeHHe peakuuy B3aUMOAEIHCTBHA IMHIMHA ¢ (OPMAIBIECTUIOM.

5. KakoBbl NpUUUHBI U3MEHEHUs] OKPACKM HMHIMKATOpa?

6. Kaxkoe mpaxtudeckoe mpUMEHEHHE UMEeT peakius [|-aMHHOKHCIOT ¢ (hopMaibaeruaom?

7. HammmmTe cxemy B3amMOIEHCTBHS IIIMIMHA C a30THCTOH KucnoToil. HazoBure oOpa3zoBaBImecs COCIUHCHNUS.
8. Kakoe mpaxTtudeckoe MprUMEHEHHE UMEET PeaKlusi aMUHOKHUCIOT ¢ a30TUCTON KHCIOTON?

9. Hanumure cxemy B3auMOCHCTBHA TuIMHA ¢ kKapbonatom menu(Il).

10. Kakoil 1BeT xapakTepeH Ul pacTBOPOB KOMIUIEKCHBIX cOJIed Menn?

1. Hanumure ypaBHeHUE peakuuu B3aMMOJAEUCTBUM [l-ajlaHMHA ¢ TuApoKcuaoM Hatpus. IlodeMy m3MeHseTcs oKpacka
UHJUKATOpa B XOJI€ peaKuu?

12. Hanummire ypaBHEHUE peakluu B3aMMOAEHCTBUSA [-aJlaHUMHA C XJIOPOBOJAOPOAHOM KuciaoToH. IloueMy m3aMeHsercs
OKpacka HHAWKATOPa B XOJE PEaKIuu?

13. [Touemy [1-aMHHOKHCIOTBI CIIOCOOHBI B3aUMOJICHCTBOBATh C KUCIOTaMH M IIEN04YaMu?

14. HanumuTe ypaBHEHHE peaknud B3aUMOAEHCTBHS THPO3UHA C KOHIIEHTPUPOBAHHOM a30THON KHCIOTOM.

15. Kakue []-aMHHOKHCIOTHI OyAyT JaBaTh MOJOOHYIO PEaKIUio?

16. IMouemy npu nobOaBIeHNH aMMHaKa OKpacka IOJydeHHOTO PacTBOpa M3MEHSETCS OT JKENTOI B OpaHXKeBYO?
17. Hanummure cxemy B3aumojeicTBus 1ucrenHa c¢ aieratom ceuHua(ll).

18. Kaxkoe mpaktuueckoe MpUMEHEHHE MMEET peakius IHUCTerHa ¢ coysiMu ceuHIa (11)?

19. Hammmmte cxemy oOpa3oBaHus Omypera.

20. KakoBbl BHELIHHE MPU3HAKU MOJIOKUTENbHONH OMYpeTOBOM peakuun?

21. Bce nn Genku 1ar0T OMYPETOBYIO PEaKIHIO?

22. Kakue []-aMHHOKHCIIOTBI B cOCTaBe Oellka MOYKHO OTKPBITH C MOMOIIBIO KCAHTOTIPOTEHHOBOW peaKIiu?

23. Hanumure B o0mem Buae cxemy peakiuu Oenka c areratoMm cBuHma(ll).

24. Kakue [1-aMHHOKUCIOTBI B cOCTaBe OenKa MOXKHO OTKPBITh JAHHON KaueCTBEHHON peakuuen?

Bomnpocs! u 3amaun x 1abopaTtopHOi paboTe «YTiieBoabl. MOHO- U MOJIHCaXapuabD»

L. Kaxkue cTpykTypHbIe (DparMeHTHI, coJeprKalliecs: B MOJEKyle ITIOKO3bI, OOHAPY)KUBAIOTCA pEeaKIuell ¢ TUAPOKCUIOM
meau(1l)?

2. Yem oOBsicHsIEMCS OOIIHOCTD peakiuu ruapokcuna Memu (II) s sTireHrmKosa, BUHHON KHUCTIOTH B D-TiIoK0361?
3. HamumuTte peaxiuro oOpa3oBaHus KOMIUIeKCHON conu noHa menu (II) ¢ quombHBIM (parMeHTOM Ha ImpUMepe
STUIECHIIIUKOISL.

4. HammmmTe cxeMy peaknnyl OKHCIEHHH TIIFOKO3BI rHapokcunoM memu (I1).

5. UYem 00BsICHSCTCS HAJIMYHE BOCCTAHABIMBAIOIINX CBOWCTB Yy TIIFOKO3BI?

6. OOBbscHUTE NPUUMHY U3MEHEHHS OKPAaCKU BEPXHEro cJosl B MPOOHpPKE.

7. HammmmTe cxeMy peakiyy B3anMOJCHCTBHS IIIIOKO3bI C aMMHAYHBIM PacTBOPOM THIPOKCHIA cepedpa.

8. Kaxkast pyHKIMOHANBHAS TPYIIIA TIIIOKO3BI NIPOSBIIICT BOCCTAHABIMBAIOIINE CBOMCTBA?

9. OOBsicHUTE OOMBIIYI0 XPOMATOTPadHUECKYI0 HOABHKHOCTh PAMHO3BI 110 CPAaBHEHHIO C TTIOKO30i1.

10. MoskHO 11, pacnonaras BeIeCTBAMH — CBHJIETEISAMH, TOJIbKO 1O BenuuuHe Rf npeHTH(UIMpPOBATH HEM3BECTHOE
BEILECTBO?

11. Hammmmmte ctpoeHne caxapossl (¢ moMomnisio popmyn Xeyopca). Kakyro koH(GHUTypanuio MMEOT aHOMEPHBIE aTOMBI
yriepona B octatkax D-¢pykTo3sl 1 D-IiTrok035l, BXOASIINX B COCTaB MOJIEKYIIBI CaXapo3bl?

12. ITouemy caxapo3a He CrIOCOOHA K LUKIIO-OKCO-TayTOMEpHHU?

13. OOBsICHUTE IPUYMHY OTCYTCTBHSA BOCCTAHABIMBAIOIINX CBONCTB Y CaXxapo3bl.

14. Byner nu MyTapoTHpOBaTh CBEXKENPUIOTOBICHHBIN BOIHBIM PacTBOP caxapo3bl?

15. ITouemy cBoOogHas D-ritoko3a qaeT moJa0KUTENbHYI0 npoby Tpommepa, a []-IIIOKO3HBIH OCTATOK B caxapo3e dTOoi
npoOsI He 1aet?

16. Hammmmte ctpoeHue J1akTo3s!I (¢ moMomIsio popMyn Xeyopca). Kakyro koH(HUTypannio nMeer aHOMEPHBIH aToM
yriepoja B octatke D-ramakronupaHossr?

17. Kakoi 13 MOHOCaXapHIHBIX OCTaTKOB B MOJICKYJIE JIAKTO3bI CIIOCOOEH K LIUKIIO-OKCO-TayTOMEpHHU?

18. OOBsICHUTE NIPUYMHY HAJIWYIHSA BOCCTAHABIUBAIOMINX CBOMCTB Y JIAKTO3BI?

19. Kaxoit mucaxapup SBISETCS CTPYKTypHOI enuHuIed ammio3sl? Kakoil THII TIMKO3UAHON CBA3M OCYIIECTBISIETCS B 5TOM
Jucaxapujie MeXay ocTaTkaMu D-Tiroko3s1?

20. Kakyro koH(popMaIyio UMeeT MoJIMcaxapuaHas Mefb aMHUI03bI?

21. Yem 00BsicHsECTCS 00pa30BaHUE OKPAIICHHOTO KOMILIEKCA aMHIIO3bI C HOJOM (COCMHEHNE BKITIOYEHHMS)?

22. Hanummure peakuuo ruaposinza MajabTO3bl, ABISIOLIEHCA CTPYKTYpHOH enuMHuLEl kpaxMmaia. B kakoii cpene




MPOUCXOUT 3Ta peakiua? Kakoil MOHOCaxapua MOIydaeTcs B pe3yabTaTe IMOJHOTO THAPOIn3a Kpaxmana?

23. O kakux M3MEHEHHMSX BO BTOPHYHOM CTPYKType MOJIMCaXapUAHBIX IeNel Kpaxmalla CBHIIETENLCTBYET OTCYTCTBHE
CHHETO OKpallliBaHUsA ¢ Hogom?
24. OO0BbsicHATE, TTOYEMY TOJOXKUTENbHAs poda TpoMMepa CBUAETENBCTBYET O MOJHOM THAPOIN3E Kpaxmalia.

Bompoce! 1 3aa4n k 1abopaTopHOit padoTe « eTepOIUKITHYSCKUE COSTUHECHHSD)

1. Hanumre cxeMy peakuuy DMpUANMHA C BOJOM.

2. ITouemy BomHBIN pacTBOp MUPHUIAWHA U3MEHSET OKPACKy KpacHOTro nakmyca? Kakoif cTpykTypHbIi (parmeHT
00yclaBIMBaeT OCHOBHbBIC CBOWCTBA MUPUIMHA?

3. Kakue cBoiicTBa MUpUAMHA MPOSBISIFOTCS B PEAKIMK C MUKPUHOBOHM KHcinoTol? HamummTe cxeMy peakiuu oOpa3oBaHUs

NUKpaTa NUPUJUHA.

4. OO0BbsicCHUTE YCTOWYMBOCTh MUPHUIMHA K OKHCIECHUIO.
5. KakuM kpuTepreM apoMaTUYHOCTH yHOBIIETBOPSIET MOJIEKYNA MUPUIUHA?
6. INouemy nupuIUH OPOSBIAET OCHOBHBIN Xapakrep?
7. Hanummure cxemy B3auMoaeNCTBUS NUPUAMHA C BOJIOM.
8. HammmmTe Tayromepusle popMbl MOYEBOM KHCIIOTHI.
9. HammmmmTe cxeMy B3amMOIEHCTBHS MOUYEBOI KHCIOTHI C THIPOKCHIOM HATPHH.
10. OOBsICHUTE IPUYIHMHBI BOSHUKHOBEHHSI OKPAIIMBAHUSA B MYPEKCHIHOH mpobe
6. YHEBHO-METOJUYECKOE U THO®OPMALIMOHHOE OBECIIEYEHUE JUCHUIIINHBI (MOAY JIS)
6.1. Pexomenayemas iureparypa
6.1.1. OcHoBHas 1UTEpPaTypa
ABTOpBI, COCTaBUTEIN 3arnaBue W3natenscrBo, ron | Komnu-Bo
JI1.1 |I'panx6epr U. U. OpraHudeckast XUMHS: yIeOHUK M.: Ipoda, 2002 67
JI1.2 | IluroBuu U. K. Kypc ananuriygeckoil XumMun: ya4eOHUK CIIb.: Jlans, 2004 94
JI1.3 | Kuszes . A., Heopranuyeckast XuMusi: y4eOHHK M.: lIpoda, 2004 94
Cwmapsirus C. H.
JI1.4 | Xomuenxo I'. I1,, Heopranmueckast xumust: yaeOHUK CII6.: UTK 45
Hutosuu U. K. I'panut, 2009
6.1.2. JlonosiHuTEIBHAS JIUTEPATYPA
ABTOPBI, COCTaBUTEIH 3arnaBue WznarensctBo, rox | Komud-Bo
JI2.1 |Eropos B. B. TeopeTrueckre OCHOBBI HEOPTaHUYECKOH XUMHUU: KPATKUH Kype CII6.: Jlanb, 2005 45
JUISL CTY/ICHTOB CEIbCKOXO3AHCTBEHHBIX BY30B : y4eOHHK
JI2.2 | Eropos B. B. Heopranndeckast xumus (OHOTCHHBIE W a0HOTCHHBIE HJIEMEHTHI): CIIb.: Jlans, 2009 20
yaebHOe mocobue
JI2.3 [Capraes II. M. Heopranmueckast xuMust: yaeOHUK M.: KonocC, 2004 69
6.2. Ilepeuensb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTH "UHTepHeT"
D1 | Hukombckmii A.B., Xumus: YueOHuK 17151 By30B [DnekTponHbii pecypc| / Hukonbsckuit A.B., CyBopos A.B. - CIIO. :
XUMM3AAT, 2017. - 512 c. - ISBN 978-5-93808-311-0 -

6.3.1 IlepeyeHb MPOrpaMMHOro odecne4eHust

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 TlepevyeHb MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1 | OnexrpoHHas OMOIMOTEYHAs CHCTeMa n3naTenbeTa «Jlanpy. [TomHOTEKCTOBAS ANIEKTPOHHAS OHOIHNOTEKA.
WnavBuyaabHBIN HEOTpaHUYEHHBINH TOCTYN Yepe3 PUKCHpOBaHHbIM BHEHU [P anpec akageMun HeOrpaHUYEHHOMY
KOJIMYECTBY MOJIL30BATENEH U3 JTF000U TOUYKH, B KOTOPOH UMeeTcs A0CTym K ceTr MuTepHeT.http://e.lanbook.com

6.3.2.2 | DnextponHo-0ubanoTeynas cucrema ZNANIUM.COM. ITonHOTEKCTOBAs 31eKTpOHHAs OubnuoTeka. HAMBU YA IbHbII
HEOTpaHWYCHHBIN JIOCTYI Yepe3 PUKCUPOBaHHBIH BHEIHUI [P anpec akajeMun HEOTpaHUICHHOMY KOJTMIECTBY
IOJIb30BaTeNeH 13 IF000H TOYKH, B KOTOPOH MMeeTcst JoCTyI Kk ceth MHTepHeT. http://znanium.com/

6.3.2.3 | Dnexrponnas Gubmmoreunas cucrema «I5C FOPAUT www.biblio-online.ruy». [ToqHOTEKCTOBas AMEKTPOHHAS
6nbnmoTexa. MHIMBHUIyanbHBII HEOTpaHIMYCHHBIH JOCTYN Yepe3 (UKCHPOBaHHBIN BHeImHUH [P anpec akagemun
HEOTPaHHMUYEHHOMY KOJIMUYECTBY IOJIb30BaTeNel U3 M000H TOUKHU, B KOTOPOIl nMeeTcst OCTyN K ceTd VIHTepHeT.
https://www.biblio-online.ru/

7. MATEPUAJIBHO-TEXHMYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

Aynutopust Bug padot Hasnauenue OCHAaIIICHHOCTb




YuebHast aynuTOpus CTOBI, CTYIIBS y4EHUYIECKHE, JEMOHCTPAIIOHHOE 000pyI0BaHNE
(mpoextop ACER (1 wirt.), iudpoBas uHTepakTHBHas qocka (1 miT.),
nepcoHanbHBIH Kommbiorep ACER (1 mT.) n yaeOHO-HATISIIHEIE
nocoous

322 Jlex

YuebHast aynuTOpuUs [xad co cnenuanu3upoBaHHBIM HHBEHTapeM (IIPOOUPKH, KOJIOHI,
MTUIETKH, IITATHBbI, MEPHBIC CTAKAHBI, XUMHUYCCKUE PEAKTUBHI), K]
BHITSDKHOM (1 1mT.), Tabnunma «PacTBOPUMOCTE KHCIIOT U

433 JIa6 ocHoBanui» (1 mt.), Tabnmna «Ileproamaeckas cucrema
MenpneneeBa" (1 mr.), gocka knaccHas (1 mr.), cTonsl 1a6opaTopHBIE
(6 wT.), Tabypetku (14 mIT.), CTYNbs yueHHUecKkHe (5 MmIT.), paKOBUHA
(1 mrt.), cryn /m (1 mmT.)

IMomemienne s KoMmrmprotrepHas TeXHHKA C BO3MOKHOCTBIO TIOAKITIOYEHHS K CeTH
camocTosATeNnsHON paboThl | "MHTepHET" M oOecnieyeHrneM JOCTyNa B DJIEKTPOHHYIO
nHbOPMAIIMOHHO-00pa3oBaTeNbHyIo cpeay opranuzanuu(19 mr.),
ctoisl (17 mrT.), KOMIBIOTEPHBIH CTOJ 6-M MECTHBIN (3 IIT.), CTYIbS
yaerngeckne (34 mr.), ctynsst /M (18 mT.), cTemTaxu ¢
nurepatypoii, Bugeoysennautens Optelec Wide Screen (1 mit.)

123 CP

8. METOAMYECKUE YKA3ZAHUS JJI51 OBYYAIOIIMXCSI 110 OCBOEHMIO U CIIUTIIMHBI (MOAY.JIST)

Mertoauka U3ydeHus Kypca npeycMaTpuBaeT Hapsity ¢ JIEKIUSIMU U JJaOOpaTOPHBIMH 3aHATUSIMHU, OPTaHU3AIHI0 CAMOCTOSITEIbHOM
PabOTHI CTY/ICHTOB, IPOBEACHNE KOHCYIIbTAIINI, PYKOBOJICTBO JIOKJIaaMH CTYJCHTOB JUIS BHICTYIUICHHS HAa HAYYHO-TIPAKTHIECKUX
KOH()EPEHITHSIX, OCYIIECTBICHHE TEKYIIETO, TPOMEXYTOYHOTO M HTOTOBOTO (hopM KOHTPOIIS.

Cucrema 3HaHUH 0 AUCHUIIIIHE «XUMU» (GOpMHUpYeTCs B XOA€ ayAUTOPHBIX U BHEAYIUTOPHBIX (CAMOCTOSTENBHBIX ) 3aHATHIA.
Hcnonb3ys NeKIMOHHBII MaTepual, ydeOHUKH U yueOHbIe TOCOOUs, JOMOTHUTENBHYIO TUTEPATypY, IPOSIBILA TBOPUECKUH TOAXO,
oOyJaromuiics TOTOBUTCSA K Ta0OPaTOPHBIM 3aHATHSIM, pacCMaTPUBast MX KaK MOMOJTHEHHE, YIITyOIeHHe, CHCTEMAaTH3aIHsI CBOMX
TEOPETUUECKUX 3HAHHM.

Jlns ocBOGHUS TUCIMILIUHBI CTyA€HTaMH HEOOX0AUMO:

1. mocemaTh NEKIMU, Ha KOTOPBIX B CKATOM M CHCTEMHOM BUJI€ U371araloTCsl OCHOBBI AMCIIMILUIUHEL: JAIOTCS ONpeeTIeH s NOHATHI,
TEPMHHOB, KOTOPBIE TOJDKHBI 3HATH CTyAEHTHL. CTyAEHTY BaXKHO MOHSATH, YTO JICKIUS €CTh CBOeoOpasHast TBopUecKast hopma
CaMOCTOATEeTbHON paboThl. Hazo mbITaThes CTaTh AKTUBHBIM COYYaCTHUKOM JICKIIMHU: TyMaTbh, CPABHUBAThH U3BECTHOE C BHOBb
MOTy4aeMbIMU 3HAHUSMHU, BOWTH B JIOTHKY U3JI0KEHHSI MaTepHaa JIEKTOPOM, CIEANUTh 3a XOJOM €r0 MBICIIEH, 3a ero
apryMeHTaIuel, HaXOJUTh B HeW KaXKyluecs BaM ciiabocTr. Bo BpeMst JIeKIMu MOYKHO 33aJaTh JISKTOPY BOTIPOC, JKENATEIFHO B
MICBMEHHOH (hopMe, YTOOBI He MeIIaTh U He HapyIIaTh JIOTHKH IIPOBEICHNS JIeKIuH. Kaxas nekus foykHa OBITh JTIOTHYECKH U
BHYTPEHHE 3aBEpIICHHBIM 3TalloM U3JI0KEeHU MaTepuana kypca. [lopsaok u3noxeHus 1 00beM U37IaraeéMoro Ha KaxJoi JeKIu
Martepuana onpenensercs Paboueil nmporpamMmmoil yaueOHON TUCHUMIMHBI U IPETYCMOTPEHHBIM B HEWl pacIipe/ieleHueM KOJIUYecTBa
4acoB Ha KaxIyro TeMy. Kajkmas JIeKIus CTpONTCS 110 IPUHINILY TPHAIBL: OT 00IIero — K 9aCTHOMY, a Ha ¢ 3aBepIIIAIoNIeM dTare
— BO3BpalleHHe K 00IeMy Ha ypOBHE BHOBb H3JI0KEHHOTO MaTepHana. ITo TpeOyeT MOAIMHEHUE ee OIpPeIeICHHOMY, CTPOTO
BBIJIEPKMBAaEMOMY allTOPUTMY UM MnaHy. OdeHb BaxkHO COOTHECTH MaTepHal JEKIUH C TEMOH MPOrpaMMBbl M YCTAHOBUTb, KaKHe
ec BOITPOCHI HAIILTH OCBEIICHUE B MPOCITYIIaHHOHN JIeKIuH. Takke MmoJjie3Ho o0parmaThes U K y4eOHUKY. JIekuus n ydeOHUK He
3aMEHSIIOT, a JIOMOJHSIOT APYT IpPYTa.

2. mocemaTs Ja00opaTOpPHbIE 3aHATH, K KOTOPHIM CIIEIyeT TOTOBUTHCS M aKTUBHO Ha HUX paboTaTh. JlabopaTopHbIe 3aHATHS
HEeo0X0IMMO IIAaHUPOBATH TAK, YTOOBI TEMA JICKIIUH TIPEALIECCTBOBAJIA JaHHON TeMe 1abopaTopHoro 3auarus. Ha nepsom
71a00pPaTOPHOM 3aHATHH CTYACHTHI, KPOME HHCTPYKTaXa M0 TEXHUKE 0€30ITaCHOCTH, TOJDKHEI OBITh PEIYIPEXICHEI 0 paboueM
pacHopsake 3aHATHs, B YACTHOCTH O TOM, YTO UX pabodne MecTa JOJDKHBI ObITh IIOATOTOBIICHEI 10 3BOHKA. JlJabopaTopHOE 3aHsITHE
HEoOX0AMMO HaYMHATh C ONIPOCa, KOTOPBIH I IPyMIbl B 15 yenoBek He JOIKEeH 3aHUMaTh Oombiie 15-20 muH. Bo Bpems ompoca
JIOJDKHBI OBITH OIPOIICHBI BCE CTYACHTHI TPYIIIHI, TOTOMY BOIIPOCHL, TIPEIaraeMble CTyACHTaM, JOJDKHBI OBITh HACTOJIBKO
KOHKPETHBI, 9TOOBI TpeOOBaIM KOPOTKOTO, KOHKPETHOTO OTBETA. 3aT€M IIPENOoAaBaTeNb JOJDKEH 03HAKOMUTH CTYICHTOB C
COZIep’KAHUEM 3aHATHA, C KOHKPETHBIMH 00BEKTaMHU, KOTOPBIE OHU JOJDKHBI U3yduTh. Ha kaXk1oM 3aHATHH, NapajiedbHo ¢
1a00paTOpHO pabOTOH, PEKOMEHYeTCsI BBLICISITh JJIs CTYICHTOB BpeMsi (BO BTOPOI1 OJIOBUHE 3aHSTH) Ha IIPEIbsABICHIE Ha
MPOBEPKY padoT, Ha IPOXO’KACHHUE TEKYIIEro TECTHPOBAHMS (IMCEMEHHOTO OTBETA Ha YXKe IMPOpPadOTaHHBIC paHee TEMBI
1a00paTOpHBIX 3aHATHI). CTYIEHTHI, IPOMYCTUBIINE 3aHATHE, WU HE HOATOTOBUBIINECS K HEMY, IPUITIALIAIOTCS HA
KOHCYIBTAIIHIO K IpenoaaBarento. JlabopaTopHoe 3aHsATHE 3aKaHUUBAETCSA MOABEICHUEM UTOTOB: BEIBOAAMH IO TEME U
BBICTABJICHHEM OIICHOK.

3. cHCTEeMaTHYeCKH 3aHUMAaThCS CAMOCTOSTEIBFHOH paboToH, KOTOpas BKIIOYAET B ce0s M3ydeHHe OMOTHATEIbHON HH(OPMAITHH,
MaTepuanoB yueOHUKOB U CTaTel U3 MepHOANIECKON TUTepaTypsl, peleH e 3a/1a4, HalicaHue JoKIaa0B, pedepaTon st
HOJTy4eHUS TIIYOOKUX JOTIOJIHUTEIBHBIX 3HAaHUH. 3a1aHNs U1l CAMOCTOSITEIIbHOM PaOOThI BBIIAIOTCS MPETIOIABATEIICM.

4. o pyKOBOJICTBOM IIPEIIOIaBATEINsI 3aHUMATHCS HAYIHO-HCCIIEIOBATENILCKOM PabOTOI, UTO Ipe/onaraeT BEICTYIIICHHS C
JOKJTaJjaM1 Ha Hay9IHO-TIPAKTUYECKUX KOH(PEPEHIUAX U ITyOIUKAIHIO TE3UCOB U CTATeH 110 UX Pe3ylIbTaTaM.

5. IpY BO3HUKAIOIIUX 3aTPyAHEHUAX IPH OCBOCHUU TUCHUIIIMHBI « XUMHUS», I HEYCIIEBAIONINX CTYJEHTOB U CTYI€HTOB, HE
TIOCETIAONINX 3aHATHS, TPOBOISITCS KCHEICIbHBIC KOHCYIIBTAIlNH, Ha KOTOPBIE MPUTIIAIIAIOTCS HEYCIICBAOIINE CTY/ICHTHI, a
TakOKe CTYAEHTHI, HCIBITHIBAIONIIE IIOTPEOHOCTH B IOMOIIIN TIPETIOaBATENS MIPH U3YIEHUN TUCIIUTIIHHEL.

[Ipu u3ydeHnN TUCHUIIIUHB! « XUMHSD) CIETYeT YCBOUTH!

- OO0y XUMHIO

- Heopraamdeckyro XUMHIO

- AHaIUTUYECKYIO XUMUIO

- OpraHu4yecKy0 XUMHIO
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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



