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Hampasnennocts (mpoduins) TeXHOTOTHH TPOU3BOICTBA POAYKIIMH PACTCHUEBOICTBA

Kranuduxarms Bbakanasp
®opma 0OyueHUs ovHast

OO6mast TpyI0eMKOCTh 43ET

YacoB 1o yaeOHOMY IIaHy 144 Bupas! koHTpONIS:

B TOM 4uCJIC: 3a4eT 3a4eT C OLIEHKOM
ayAUTOPHBIE 3aHATH 108

CaMOCTOsTebHAs paboTa 36

Pacnpez[e.ﬂe}me YacCoB JUCHMIIIMHBI 110 CeMeCTPpaM

Cemectp
(<Kypc>.<Cemectp | 1 (1.1) | 2(1.2)
Ha Kypce>) Hroro
Henens 18 19 1/6
Bu 3anstuit VI | PO | vII | PIT | vII PIT

Jlexuuu 18 118 |18 |18 |36 |36
JlaboparopHsie 36 |36 |36 |36 (72 |72
B ToMm umncne uHT. 8 |8 [8 |8 |16 |16
Uroro ayn. 54 (54 |54 |54 (108 | 108
KonraxtHas pabora |54 |54 |54 |54 | 108 | 108
Cam. paboTta 18 |18 |18 |18 |36 |36
Hrtoro 72 |72 |72 |72 [ 144 | 144
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1. HEJIX OCBOEHUSA JUCIIUITJINHBI

1.1

o0ecreynTs CIENUAINCTOB arpOHOMOB ONpEACTICHHBIM MHHHMYMOM 3HaHHMH HEOPraHMYECKOW, AaHAIUTHYECKOH W
OpraHUYecKON XHMHUH, KOTOPble IOMOITH Obl MM OCBOMTh Hpoduuupyromue IUCHUIUIMHBL, a B MpaKkTH4YecKoil paborte,
crocoOcTBOBaIM Obl NMOHMMAHUIO XMMHUYECKHX aCIEKTOB MEPOIPHUSTHH, HANpaBICHHBIX Ha IIOJMY4EHHE BKOJIOTHYECKH
YHCTBIX IPOAYKTOB MUTaHUS

2. MECTO JUCIIAIIJIMHBI B CTPYKTYPE OOII

Huxn (paznen) OITOIT: b1.0

2.1

TpeGoBaHus K NpeABAPUTEIHLHOM MOATOTOBKE 00y4al0LIerocs:

2.2

JMCUMIINHBI M IPAKTHKH, JUISI KOTOPBIX OCBOEHHE JTAHHOI JUCHUNINHBI (MOYJIs]) HEOOXOAUMO KAK
npeauIecTBYIIIee:

2.2.1

Arpoxumus

222

I'eonesnst ¢ ocHOBaMH 3CMH€yCTpOﬁCTBa

223

Mukpobunomnorus

224

OBOIIEBOJICTBO

225

CelIbCKOX03SIMCTBEHHAS IKOJIOTHS

226

®duznonorus U OMOXUMHUSI PaCTCHUN

227

Menuopanus

2.2.8

OO011ast reHETHKA

2.2.9

DUTONATOIOTHUS U SHTOMOJIOTHS

2.2.10

OCHOBEI CCIICKIIMH U CEMCHOBOICTBA

3. KOMIIETEHI A OB YYAIOIIEI'OCs, ®OPMHUPYEMBIE B PE3YJIBTATE OCBOEHUA JUCIHUIIJIMHBI

(MOJY.JIST)

OIIK-1. Crioco6eH pemmaTh THIIOBbIC 337a9i NMPO(HeCCHOHATBHOMN NIESTETPHOCTH Ha OCHOBE 3HAHWI OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX U €CTECTBEHHBIX HAYK C IPUMEHEHHEM HWH(POPMAIIMOHHO-KOMMYHUKAITUOHHBIX TEXHOJIOTHIA;

OIIK-1.1

ﬂeMOHCTppreT 3HAaHUC OCHOBHBIX 3aKOHOB MaTEMATHYCCKNX U €CTCCTBCHHBIX HAYK, H606X0£[I/IMBIX IS PEIICHUS

CTaHAApPTHBIX 3a/1a4 B obmact arpoHoMun

OIIK-1.2

I/ICHOJHByCT OCHOBHBIC 3aKOHbI MATEMATUYCCKUX U €CTECTBCHHBIX HAYK IJI PCHICHNA CTAHAAPTHLIX 3a/1a4 B obmactu

arpOHOMHHU C MIPUMEHCHUEM I/IH(l)OpMaI_II/IOHHO-KOMMyHI/IKaI.II/IOHHBIX TEXHOJIOTUH

B pe3yJbTaTe 0CBOCHUA TUCHUIIJINHBI oﬁyqawumﬁcﬂ JOJIZKCH
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3HaTb:

3.1.1

OCHOBHBIE MTOJIOKEHHS TEOPUU CTPOSHHUS aTOMa (SIJpa ¥ COCTOSIHUS SJICKTPOHOB), POPMYITHPOBKY IEPHOHIECKOTO
3aKOHA

3.1.2

TIOJIOXKCHUSA TECOPUN XUMHYECKOU CBA3U, BUJIbI © MCXaHU3MBI eé 06pa3OBaHI/IH

3.13

K.HEICCI/I(bI/IKaHI/IIO u O6IJ_II/IC XHMHYCCKHE CBOMCTBA OCHOBHEIX KIIACCOB HCOPraHN4ICCKUX COCIIHHCHPII;‘I

3.14

CII0Co0BI BBIpaAXXKCHHA COCTaBa paCTBOPOB

3.1.5

TMTOJIOKCHUA TCOPHUU SHCKT])OHHTPI‘{GCKoﬁ JAUCCOIMAalIUHU DJICKTPOJIMTOB U THAPOJIN3a conen

3.1.6

3HATb OCHOBHBIC ITOJIOKCHHUS TCOPUU OKUCIUTEIIbHO-BOCCTAHOBUTEIIbHBIX peaKLlI/Iﬁ

3.1.7

OCHOBHBIC IIOJIOXKCHHUSA TGOpCTH‘IGCKOﬁ AHATUTUYECKOU XUMHUHU (3aKOH HeﬁCTByIOHIHX Macc, 3aKOH 3KBI/IBaJ'IeHTOB)

3.1.8

OCHOBBI KAYCCTBCHHOTO XMMHYCCKOI'0 aHaJIM3a

3.1.9

OCHOBBI KOJIMYCCTBCHHBIX MCTOJOB aHAJIN3a

3.1.10

OCHOBHBIC IIPUHIUIIBI 1 METOABI pa3ACJICHUA U KOHICHTPUPOBAaHUA BEUICCTB

3.1.11

OCHOBBI (I)I/I3I/IKO-XI/IMI/I‘ICCKI/IX u (1)H3I/I‘IGCI(I/IX MCTOAOB aHaJin3a

3.1.12

OCHOBBI TCOPHUU CTPOCHUA OPraHUuICCKUX COCIMHEHU I

3.1.13

CTpOEHHE, HOMEHKIIATYpy, CBOMCTBA, CIOCOOBI MOTYYEHHsI U IPUMEHEHUS YIIIEBOJOPOA0B

3.1.14

CTpOCHHUE, HOMEHKJIATYPY, CBOWCTBA, CIIOCOOBI MOIYIEHUS] U IPUMEHEHHSI CIUPTOB, PEHOJIOB U KapOOHUITBHBIX
COEIMHEHUI

3.1.15

CTpOEHHE, HOMEHKIIATYPY, CBOMCTBA, CIOCOOBI MOTYyIEHHS U IPUMEHECHUS KapOOHOBBIX KUCIOT M X MIPOM3BOAHBIX

3.1.16

CTpOCHHUE, HOMEHKJIATYPY, CBOWCTBA, CIIOCOOBI MOIYIEHUS U IPUMEHEHHE a30TCOIEPKAIINX MPOU3BOIHBIX
YIJIEBOZOPOJIOB

3.2

YMmernb:

3.2.1

OIMMUCBHIBATH CTPOCHUE aTOMOB 3JIEMEHTOB U OOBICHITH MEPpUOANIHOCTD UBMEHECHUS UX CBOMCTB

322

OTIPEIIEIIATE BUABI CBSI3eH U OOBACHATH IPOCTPAHCTBEHHOE CTPOCHHE BEIIECTB




3.2.3 | cocTaBIATh XMMHYECKHE YPaBHEHHUS, ONIMCHIBAIOIINE CBOMCTBA OKCUIOB, KMCIIOT, OCHOBaHUM, coJiei

3.2.4 | BEIYUCIATH COCTAB U KOJIMYECTBA WHIAWBUIYAJIBHBIX BEHICCTB B paCTBOpax

3.2.5 | cocTaBIATH MOJICKYJIIPHO-MOHHBIC YPABHCHUS JUCCOHANU U TUAPOJIN3a U ONIPEACIIATh PECAKIHUIO CPEIbI

3.2.6 | cocTaBiIATh YpaBHCHHS, paCCTaBIATH K03(1)(1)I/II_II/I€HTLI, OIIPEACIIATD OKUCIMTEIIb 1 BOCCTAHOBUTEIIb

3.2.7 | xapaKkTepH30BaTh CBOMCTBA M HAXOUTh KOJINYCCTBCHHBIC XaPAKTEPHCTHKY BEIIECTB M UX BOAHBIX pacTBOpoB (pH,

PacTBOPUMOCTH)

3.2.8 | cocTaBIATh YpaBHCHHS Ka4CCTBECHHBIX pCaKHI/Iﬁ M YKa3bIBaThb MMPU3HAKHU UX IIPOTCKAHUA

3.2.9 | BEIYHCIIATD COACpIKaHME BEIICCTB 10 pE3yJIbTaTaM aHaJIu3

3.2.10 | ananm3upoBaTh y4eOHYI0, HAYYHYIO JINTEPATypy ¢ IPUMEHEHnEM HH(POPMALOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHN

3.2.11 | onuceIBaTh NOHATHSA, IAPAMETPBI U YCIOBUS Pa3JeICHUS U KOHIICHTPUPOBAHUs BEILIECTB

3.2.12 | onHCHIBATh CYIIHOCTH METOMA, XapaKTepPHU30BaTh 00IaCTh eTO PUMEHEHHS

3.2.13 | omuchIBaTH CBOMCTBA OPraHN4YCCKUX COC}II/IHCHI/II)‘I Ha OCHOBC TCOPHHU UX CTPOCHU, B3AUMHOTO BIIMSIHUS aTOMOB U

PEaKIMOHHON CITIOCOOHOCTH

3.2.14 | cocTaBiATh Ha3BaHUS U XMMUYECKUE YPABHEHUS PEAKLUI yIII€eBOAOPOAOB

3.2.15 | cocTaBIATH HA3BaHWS M XUMHYECKIE YPaBHEHHNS PEaKIMi CTUPTOB, (PEHOIOB M KapOOHMIIBHBIX COCIMHEHUH

3.2.16 | cocTaBIATh HA3BAHUSA U XUMHYCCKHE YpaBHCHUSA peaKum?I Kap60HOBLIX KHUCJIOT U UX IPOU3BOJHBIX

3.2.17 | cocTaBIATh HA3BaHUSA U XUMHYECKHE YpaBHCHUSA peakunﬁ a30TCOACPKAIIUX IMPONU3BOAHBIX YITIECBOAOPOI0B

3.3 | UMeTh HaBBIKM M (MJIH) ONBIT JeSITEIbHOCTHU:

3.3.1 | B mcnonb30BaHUH (DyHJAMEHTAIBHBIX TIOHATHH U 3aKOHOB B PEIICHUH MPAKTHIECKHUX 3a[a4 1 YIIPaXHEHUH B
n1a60paTOPHON U MPAKTUIECKON paboTe

3.3.2 | B IpUMEHEHUU METOJI0B U CPEICTB XMMUYECKUX UCCIIEA0BaHUM

3.3.3 | camocTosTENpHO paboThHI B chepe MpOBeACHNs HAyIHBIX UCCISTOBAHUN

3.3.4 | B mpoBeeHNH Ta00PATOPHBIX aHATN30B

3.3.5 | B aHanm3e y4eOHOMU, HAYYHOIT JIUTEPATypHl C IPUMEHEHHEM HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH

4. CTPYKTYPA U COAEPJKAHHUE ANCLHUILIAHBI (MOLY.JIST)

HanmeHoBaHMe pa3iesioB U TeM /BUJ Cemectp / | YacoB | Komneren- | Jlureparypa | UnTe | Ilpak. | Ilpumeuanue
3aHATHA/ Kype 1137071 pakr. | moar.
Pa3nen 1. OcHOBHBIE MOHSITHS M 3AKOHBI
XMMUH
Tema 1.1 OcHoBHBIC MOHATHS XUMuH /JIek/ 1 2 OIlIK-1.1 J1.1J11.2 0 0
OIlK-1.2 J1.3
JI1.4J12.1
JI2.2J12.3
J12.4 J12.5
Tema 1.1 OcHOBHBIC MOHATHS XUMUH /J1a6/ 1 2 OIIK-1.1 JI.1J11.2 0 0
OIIK-1.2 J1.3
JI1.4J12.1
JI2.2J12.3
J12.4J12.5
Tema 1.2. OcHOBHBIC 3aKOHBI XUMUH /JIeK/ 1 2 OIIK-1.1 JIT.1 JI1.2 0 0
OIIK-1.2 JI1.3
JI1.4J12.1
J12.2712.3
J12.4 J12.5
Tema 1.2. OcHOBHBIE 3aKOHBI XuMuH /J1a6/ 1 2 OIIK-1.1 JIT.1JI11.2 0 0
OIIK-1.2 JI1.3
JI1.4J12.1
J12.2J12.3
J12.4 J12.5
/Cp/ 1 1 OIIK-1.1 JI.1J11.2 0 0 Omnpoc,
OIIK-1.2 JI1.3 MpOBEpKa
JI1.4J12.1 3a1aHui
JI2.2J12.3
J12.4 J12.5
Paznen 2. Ctpoenue atoma u
NepHoINYEeCKHUIl 3aKOH




Tema 2.1. DneKTpoHHOE CTPOCHUE OIIK-1.1 J1.1J11.2
atoma /Jlex/ OIIK-1.2 JI1.3
JI1.4J12.1
JI2.2J12.3
J12.4J12.5
Tema 2.2. IlepuoanyecKuii 3aK0H U OIIK-1.1 JI1.1 J11.2 Jlexuusa Oecena
MEPUOINYECKAsI CHCTEMA XUMUYECKUX OIIK-1.2 JI1.3 WIH «IUAAJIO0T C
anementos J[.1. Menneneesa /JIex/ JI1.4J12.1 ayIUTOpHEH
J12.2712.3
J12.4J12.5
/Cp/ OIIK-1.1 J1.1J11.2 Ompoc,
OIIK-1.2 JI1.3 IIPOBEPKa
JI11.4J12.1 3aJlaHuH
J12.2712.3
J12.4 J12.5
Paznen 3. Xumuyeckasi CBSI3b U CTPYKTYpa
MOJIEKY.T
Tema 3.1. Tunbsl xumudeckux cpsseit /Jlex/ OIIK-1.1 JI.1J11.2
OIIK-1.2 J1.3
JI1.4712.1
J12.2J12.3
J12.4J12.5
/Cp/ OIIK-1.1 JI.1J11.2 Ompoc,
OIIK-1.2 JI1.3 IIPOBEpKa
JI1.4J12.1 3aJaHuH
J12.2712.3
J12.4J12.5
Pa3nen 4. OcHOBHBIE 3aKOHOMEPHOCTH
NMPOTeKAHUS XUMHYECKUX PeaKIuii
Tema 4.2. CKOpOCTbh XMMHYECKUX OIIK-1.1 JIT.1JI11.2 JlabopaTtopHoe
peaxuuit /J1ab/ OIIK-1.2 JI1.3 3aHATHE.
JI1.4712.1 Pabora B
JI2.2J12.3 MaJTbIX
J12.4 J12.5 rpymmax.
Tema 4.3. Xumuueckoe paBHOBECHE. OIIK-1.1 JI1.1J11.2 JlabopaTtopHoe
IMpuniun Jle Ilatense /J1a6/ OIIK-1.2 JI1.3 3aHATHE.
JI1.4712.1 Pabora B
JI2.2 J12.3 MaJbIX
J12.4 J12.5 rpymnmnax.
/Cp/ OIIK-1.1 JI.1J11.2 Ompoc,
OIIK-1.2 JI1.3 MIpOBEpKa
JI1.4J12.1 3aJIaHuMH,
J12.2 J12.3 3aluTa
J12.4 J12.5 J1a00PaTOPHBIX
pabor
Paznen 5. ®usuko-xummuyeckas Teopust
PacCTBOPOB YIEKTPOJIHUTOB H
HEYIEKTPOJIHTOB
Tema 5.1. Mexanusm o0Opa3oBaHuUs OIIK-1.1 JIT.1JI1.2
pacTBOpoB H UX Kinaccudukanus. VneanpHbe OIIK-1.2 JI1.3
U peallbHble pacTBOpbL. PacTBOpeHHe Kak JI1.4J12.1
(usuko-xumMudeckuii nporecc /Jex/ JI2.2 J12.3
J12.4 J12.5
Tema 5.2. 3aBUCUMOCTD PACTBOPUMOCTH OIIK-1.1 JIT.1 JI1.2
Pa3IUYHBIX BEIIECTB OT IPUPOIbI OIIK-1.2 JI1.3
PacTBOpUTEIS, TEMIIEPATYPhI U JI1.4J12.1
nasienus /Jlex/ JI2.2 J12.3
J12.4 J12.5
Tema 5.3. CriocoObI BbIpaKEHHsI OIIK-1.1 JIT.1JI11.2
KOHIICHTPAIMU pacTBOPOB /JIek/ OIIK-1.2 JI1.3
J1.4J12.1
J12.2J12.3

J12.4J12.5




Tema 5.4. DnexTponuTs! U OIIK-1.1 J1.1J11.2
3JIEKTPOJIUTHYECKAsT aucconnanus /J1a6/ OIIK-1.2 JI1.3
JI1.4J12.1
JI2.2J12.3
J12.4 J12.5
Tema 5.5. NoHHOE IPOU3BEICHUE BOJIBI. OIIK-1.1 JI1.1 J11.2
Bonopoaneiii mokasarens. [Tonstre 00 OIIK-1.2 JI1.3
uHIUKaTopax /J1a6/ JI1.4712.1
JI2.2J12.3
J12.4 J12.5
Tema 5.6. T'uaponus coneii /J1a6/ OIlK-1.1 JI.1J11.2
OIIK-1.2 J1.3
JI1.4J12.1
JI2.2J12.3
J12.4 J12.5
/Cp/ OIIK-1.1 JI.1J11.2 Ompoc,
OIIK-1.2 JI1.3 IpoBepKa
JI1.4J12.1 3a1aHui,
JI2.2J12.3 3aIuTa
J12.4 J12.5 1mabopaTopHBIX
pabot
Paznen 6. KomniiekcHble coegnHeHMsT
Tema 6.1. HomenknaTypa u K1accuduxanus OIIK-1.1 JI.1J11.2
KOMIUIEKCHBIX coenHeHnii. Baxknelme OIIK-1.2 JI1.3
THITbI KOMITJICKCHBIX COeTuHEeHMI /JIek/ JI1.4J12.1
JI2.2J12.3
J12.4 J12.5
Tema 6.2. XuMudeckast CBS3b B OIIK-1.1 JIT.1JI1.2
KOMIUTEKCHBIX COeIUHEHUAX. J{nccormanus OIIK-1.2 JI1.3
KOMIUIEKCOB B BOJHBIX pacTBopax /JIex/ J11.4712.1
JI2.2J12.3
J12.4 J12.5
Tema 6.2. Xumudeckas CBs3b B OIIK-1.1 JIT.1 JI1.2
KOMIUTEKCHBIX COeqUHEHUsX. J{uccormanus OIIK-1.2 JI1.3
KOMILJIEKCOB B BOAHBIX pacTtBopax /Jlab/ JI1.4712.1
JI2.2J12.3
J12.4 J12.5
/Cp/ OIIK-1.1 JI.1J11.2 Ompoc,
OIIK-1.2 J1.3 MpoBepKa
JI1.4J12.1 3a1aHUM,
JI2.2J12.3 3aIuTa
J12.4 J12.5 1a00paTOPHBIX
pabot
Paznen 7. OxkucaureabHO-
BOCCTAHOBHTEJILHBIE PeaKIHH.
DJIeKTPOXUMHUYECKHE MPOLECCHI
Tema 7.1. CynHOCTS BOCCTAHOBIICHUS — OIIK-1.1 J1.1J11.2
okucieHus. BoccranoBuTeny u OIIK-1.2 JI1.3
okucnurenu /JIex/ JI1.4J12.1
J12.2J12.3
J12.4 J12.5
Tema 7.1. CymiHOCTb BOCCTAHOBIICHUS — OIIK-1.1 JI.1J11.2
okuciieHus. BoccranoBurenu u OIIK-1.2 JI1.3
oxuciureny /J1ab/ JI1.4J12.1
JI2.2J12.3
J12.4 J12.5
Tema 7.2. Metozpl cOCcTaBICHUS ypaBHEHUN OIIK-1.1 JIT.1JI1.2 Jlexnus Oecena
OKHUCJIUTEIBHO-BOCCTAHOBUTEIIBHBIX OIIK-1.2 JI1.3 WINA «TAAJIOT C
peakuuii. BiusHue cpenpl Ha Xapakrep JI1.4J12.1 ayIUTOPUEH.
MpoTeKaHus peakiyii /JIex/ JI2.2 J12.3

J12.4J12.5




Tema 7.3. DnekTponu3 pacTBOPOB U OIIK-1.1 J1.1J11.2
pacIiaBoB 3JEKTPOJIUTOB /J1ab/ OIIK-1.2 JI1.3
JI1.4J12.1
JI2.2J12.3
J12.4 J12.5
/Cp/ OIIK-1.1 JI.1J11.2 Ompoc,
OIIK-1.2 JI1.3 MIPOBEpKa
JI1.4J12.1 3aJJaHHM,
J12.2 J12.3 3aluTa
J12.4J12.5 n1a00paTOPHBIX
pabor
Paznen 8. Heopranuueckas xumusi.
Ba:xHeiimue Kjaaccbl HeOPraHUYECKHX
coeMHEeHMI
Tema 8.1. Kiaccudukarus 1 HOMEHKIIATypa OIIK-1.1 JIT.1JI1.2 Ormpoc,
MPOCTHIX M CIIOKHBIX BemecTs /Cp/ OIIK-1.2 JI1.3 IIpOBEpKa
J11.4J12.1 3aJJaHuH
JI2.2J12.3
J12.4J12.5
Tema 8.2. Kimaccudukanus 1 HOMEHKIaTypa OIIK-1.1 JI1.1J11.2 Omnpoc,
okxcuJoB. IloayueHue u cBoicTBa OIIK-1.2 J1.3 IIPOBEPKa
coseobpasyromux okcuaos /Cp/ J11.4712.1 3aJaHAN
JI2.2J12.3
J12.4J12.5
Tema 8.3. OcHOBaHUSA (THAPOKCHUIIBI OIIK-1.1 JI1.1J11.2 Omnpoc,
MmetasuioB) /Cp/ OIIK-1.2 JI1.3 MIpoBEpKa
JI1.4J12.1 3aJaHuN
J12.2J12.3
J12.4 J12.5
Tema 8.4. Kucnotsr /Cp/ OIIK-1.1 J1.1J11.2 Ompoc,
OIIK-1.2 JI1.3 MIpOBEpKa
JI1.4J12.1 3a/1aHui
JI2.2J12.3
J12.4 J12.5
Tema 8.5. Cosu /Cp/ OIIK-1.1 JI.1J11.2 Ompoc,
OIIK-1.2 JI1.3 IIpOBEpKa
JI1.4J12.1 3aJaHuHN
JI2.2J12.3
J12.4 J12.5
Paznen 9. KayecTBeHHblli aHaau3
Tema 9.1. MeTo1bl KAUECTBEHHOTO aHAJIM3a. OIIK-1.1 JI1.1J11.2
Peaxmuu, ucronpzyemblie B Ka4€CTBEHHOM OIIK-1.2 JI1.3
aHanuse. Peakuuu pasgenenus u JI11.4J12.1
oOHapyxeHusi. CeleKTUBHOCTh U JI2.2J12.3
CrerGUIHOCTD aHATUTHYECKUX PEAKITIH. J12.4 J12.5
Yca0BUS BHIIOTHEHUSI peakiuil.
UyBcTBUTENBHOCT. DAKTOPBHI, BAUAIOIINE HA
YYBCTBUTEIBHOCTb. PEaKTHBBI: YacTHbIE,
crieruIecKue, TPYIIoBEIE.
Knaccudukanus nonos. Kucnorno-ocHoBHas
KiIaccuukanus. MeTosl KaueCTBEHHOTO
aHaynm3a. J[poOHBI U cucTeMaTHYeCKAN
ananus /J1a6/
Tema 9.1. Metosipl Ka4eCTBEHHOTO aHAJIMN3a. OIIK-1.1 JIT.1JI11.2 Ompoc,
Peakuun, ucrnosnb3yemble B KAUeCTBEHHOM OIIK-1.2 JI1.3 MIpOBEpKa
ananuse. Peakuuu pa3nenenus u JI1.4J12.1 3aaHNH,
obHapyxeHHs. CeTeKTHBHOCTD U JI2.2J12.3 3aIuUTa
cneun(pUIHOCTh AHATUTUIECKUX PEaKIHi. J12.4 J12.5 1a60PaTOPHBIX
Y ci10BYSI BBIIOJIHEHUS PEAKIIUH. pabot

UyscTBUTENBHOCTE. DAKTOPBI, BIUSIONINE HA
YYBCTBUTEIbHOCTb. PCaKTUBBI: YacTHbIE,
creruduUecKue, TpymnmnoBkIe.
Kiaccuguxanms nonoB. KucinoTHo-ocHOBHAs
K1accuuKanus. MeToabl Ka4eCTBEHHOTO
aHanu3za. J[poOHBIii U cucTeMaTHYecKUuit
anamus /Cp/




Paznen 10. KonnyecTBeHHBI aHaIN3

Tema 10.1. I'paBUMeTpHUECKU METO OIIK-1.1 J1.1J11.2
anann3a. O0IKe MOoJI0KEHUS OIIK-1.2 JI1.3
TpaBUMETPUUYECKOTO aHAJIN3A. 3alaul U JI1.4J12.1
METObI KOJIMYECTBEHHOT'O aHAJIN3a. JI2.2 J12.3
CyIIHOCTB U OTepaluu rpaBUMETPHUECKOTO J12.4 J12.5
aHasnza. OGopyoBaHNE U PACUETHI B
rpaBEMeTpHYecKoM aHamm3e /J1ab/
Tema 10.3. MeToapl KHCTIOTHO-OCHOBHOTO OIIK-1.1 JI1.1J11.2 JlabopaTtopHoe
TUTpoBaHKsA. OCHOBHOE ypaBHEHHE METO/A. OIIK-1.2 J1.3 3aHATHE.
Pa6ouue pactBopsl. CTaHIapTHBIE PACTBOPHI. JI1.4J12.1 Pabora B
Nnnukatopsr. [Topsanok u TexHuKa J12.2 J12.3 MaJIbIX
TuTpoBanus. Pacuersr /J1ab/ J12.4 J12.5 rpymnmnax.
Tema 10.4. MeToabl OKUCTUTEIHHO- OIIK-1.1 JI.1J11.2
BOCCTaHOBUTEJILHOTO THTPOBAHMUS. OIIK-1.2 JI1.3
ITepmanranaromerpusi. OKUCIUTENBHBIE JI1.4J12.1
CBOIICTBA IepMaHraHaTa Kajus B JI2.2J12.3
3aBUCHUMOCTHU OT PEAKIIH CPEbI. J12.4 J12.5
Brruucnenue skBHBajeHTa IepMaHraHaTa
KaJHs B 3aBUCHMOCTH OT CPEIIbl
pactBopa /J1a6/
Tema 10.6. MeToa KOMITJIEKCOHOMETPHH. OIIK-1.1 JI1.1J11.2
OO61mas xapaKTepucTUKa METO/1a OIIK-1.2 JI1.3
KOMILIEKCOHOMeTpuH. HIuKaTOpBHI. JI1.4712.1
Bnmsnue kucnotHocTH pactsopos (pH). J12.2J12.3
Bybepusie pactopsl /J1ab/ J12.4J12.5
/Cp/ OIIK-1.1 JI.1J11.2 Ompoc,
OIIK-1.2 JI1.3 MpOBEpPKa
JI1.4J12.1 3a1aHUH,
J12.2 J12.3 3aluTa
J12.4 J12.5 J1a00PATOPHBIX
pabot
Pazpnen 11. Kinaccupukanus
OpPraHuYecKux coeIuHeHui
Tema 11. Knaccuduxanusi opraHu4ecKux OIIK-1.1 JIT.1J11.2
coeauneHui /JIex/ OIIK-1.2 JI1.3
JI1.4J12.1
J2.2J12.3
J12.4 J12.5
Tema 11. Knaccuduxanus opraHu4ecKux OIIK-1.1 JIT.1JI1.2
coenuneHwuii /J1a6/ OIIK-1.2 JI1.3
JI1.4712.1
JI2.2J12.3
J12.4J12.5
Tema 11. Kimaccuduxanus opraHmIecKux OIIK-1.1 JI.1 JI1.2 Ormpoc,
coenuneHnit /Cp/ OIIK-1.2 J1.3 IIpOBEpKa
JI1.4J12.1 3aJaHHH,
JI2.2J12.3 3aluUTa
J12.4J12.5 nmabopaTopHBIX
pabort
Pa3nen 12. HomeHk/aTypa opraHu4eckux
coeJMHEHMI
Tema 12 HomeHnknarypa opraHu4eckux OIIK-1.1 JIT.1JI1.2
coenuHeHwmi /JIex/ OIIK-1.2 J1.3
JI1.4J12.1
JI2.2J12.3
J12.4J12.5
Tema 12 Homenknarypa opraHu4eckux OIIK-1.1 JIT.1 JI1.2
coeaunenwnii /J1a6/ OIIK-1.2 JI1.3
JI1.4J12.1
J12.2712.3

J12.4 J12.5




/Cp/ OIIK-1.1 J1.1J11.2 Ompoc,
OIIK-1.2 JI1.3 MIpOBEpKa
JI1.4J12.1 3aaHAH,
JI2.2J12.3 3aIIUTa
J12.4 J12.5 1a60PaTOPHBIX
pabot
Paznen 13. YrieBogopoasl.
Knaccuduxanus. IIpeseabHsole,
HelnpeaeJbHble © ApOMATHYECKHe
yrieBogopoasl. Kparkasi xapakrepucTuka
METOJ0B MOJy4YeHHUS U CBOHCTB
YIJ1eBO0OPOI0B
Tema 13 YraeBomopoasl. Knaccuduxanus. OIIK-1.1 JI1.1J11.2
[IpenenbHble, HENpPEAEIbHBIC U OIIK-1.2 JI1.3
apoMaTHh4eckue yriaeBoaopoasl. Kparkas JI1.4J12.1
XapaKTEPUCTHKA METOAOB NOJIy4eHHU U J12.2J12.3
CBOWCTB yrieBoaopoaos /JIek/ J12.4 J12.5
/Cp/ OIIK-1.1 JI.1J11.2 Ompoc,
OIIK-1.2 JI1.3 IIpOBEpKa
JI1.4J12.1 3aJJaHHM,
J12.2 J12.3 3aluTa
J12.4J12.5 n1a00paTOPHBIX
pabor
Paznesn 14. IlpousBoaHbie YI1eBOI0POAOB
Tema 14.1. I'anoreHcoaepxaiue OIIK-1.1 JI1.1J11.2
IIPOU3BOJHBIE YIIIEBOAOPOIOB. OIIK-1.2 J1.3
I'omonornyeckuii psia. Ctpoenue. M3omepus. JI1.4J12.1
®wuznyeckue cBoiicTBa. JlabopaTopHBIE 1 JI2.2J12.3
MPOMBIIIICHHBIE CIIOCOOBI TIOTydIeHHS. J12.4 J12.5
Kpatkas xapakrepucTuka peakiiMOHHOM
criocobHoCcTH. /Jlex/
Tema 14.2. Tunpokcusiconepxaine OIIK-1.1 JIT.1JI1.2
IIPOU3BOJIHBIE YIIIEBOAOPOIOB. OIIK-1.2 JI1.3
T'omonoruueckuit psa. Ctpoenue. M3omepus. JI1.4J12.1
®dusznyeckue croiictsa. JlabopaTopHbie U JI2.2J12.3
MPOMBIIIICHHBIE CIIOCOOBI TIOTyIeHHS. J12.4 J12.5
Kpatkas xapakrepucTuka peakiuOHHOMI
criocodHocTH /JIex/
Tema 14.3. OKcoOnpou3BOIHBIC OIIK-1.1 JI1.1 J11.2 Jlexuusa Oecena
yIIeBoA0poAoB. ['oMooruueckuit psia. OIIK-1.2 JI1.3 WIIH «JUAaJIoT ¢
Crpoenue. M3omepus. Ousnueckue JI1.4712.1 ayIUTOpUEN.
cBoiicTBa. JlabopaTtopHbie 1 IPOMBILIICHHBIE JI2.2J12.3
crocoObl osrydeHus. Kpartkast J12.4 J12.5
XapaKTEepUCTHKA PEaKIIMOHHON
criocobHocTH /JIex/
Tema 14.4. KapOoHOBBIE KUCTOTHI U UX OIIK-1.1 JIT.1J11.2 Jlexnus Oecena
MPOU3BOJIHBIC. | OMOJIOTHYECKUH PsI. OIIK-1.2 JI1.3 WJIH «IHAJIOT C
Crpoenue. M3omepus. Ousnueckue JI1.4J12.1 ayIUTOpUEN».
cBoiicTBa. JlabopaTopHBIC U IPOMBIILICHHEIE J12.2J12.3
crocoObl omydenus. Kpatkas J12.4 J12.5
XapaKTEepUCTUKA peaKMOHHON
criocodHocTH /JIex/
Tema 14.5. Yrnesoas! /Jlex/ OIIK-1.1 JIT.1 JI1.2
OIIK-1.2 JI1.3
JI1.4J12.1
J12.2712.3
J12.4J12.5
Tema 14.5. Yrnesoast /J1a6/ OIIK-1.1 JI.1J11.2
OIIK-1.2 JI1.3
JI1.4J12.1
J12.2712.3

J12.4J12.5




Tema 14.6. AMMHOKHCIIOTEL. 2 2 OIIK-1.1 JI1.1 J11.2 0 0

IMonmunentuas! /J1ex/ OIIK-1.2 JI1.3
JI1.4J12.1
J12.2712.3
J12.4J12.5
/Cp/ 2 4 OIIK-1.1 J1.1J11.2 0 0 Ompoc,
OIIK-1.2 JI1.3 MIPOBEpKa
JI1.4J12.1 3aJJaHHM,
J12.2 J12.3 3aluTa
J12.4J12.5 n1a00paTOPHBIX
pabot
Pazpnean 15. 3auer
3ader /3auét/ 1 0 OIIK-1.1 J1.1J11.2 0 0
OIIK-1.2 J1.3
J11.4J12.1
J12.2712.3
J12.4J12.5
Pa3nen 16. 3auer ¢ onenkoii
3auer ¢ oneHkoit /3auéTCOn/ 2 0 OIIK-1.1 J1.1J11.2 0 0
OIIK-1.2 J1.3
J11.4J12.1
J12.2J12.3
J2.4J12.5
5. ®OHJI OHEHOYHbIX CPEACTB
5.1. ITpumepHBIii nepeyeHb BOMPOCOB K 3a4€Ty
L. IIpenmer u 3amaun XUMHUH. SIBJICHUS GU3MYECKUE U XUMHUYECKHE. MeCTO XUMHH CPEIM €CTECTBEHHBIX HayK. XUMHS U
HKOJIOTHA.
2. OCHOBBI aTOMHO-MOJIEKYIISIpHOH Teopun. [loHATHE aToMa, 31eMeHTa, BemecTBa. OTHOCHTENbHAs aTOMHAS U
OTHOCHTEIIbHAsl MOJIEKYISIpHAsE MACCHI.
3. Mons - equHHULA KONMWYecTBa BellecTBa. MomspHas Macca.
4. 3aKOHBI CTEXHOMETPHH: 3aKOH COXPAHEHMS MAcCCHI BEIIECTBA, 3aKOH MOCTOSHCTBA cocTaBa. OTHOCHTENBHAS TIOTHOCTh
rasa.
5. Crpoenue aroma. AtoMHOe sipo. Vzotonsl. CtabuiabHbIE 1 HeCTaOMIIBHBIC Spa.
6. JIBoiicTBeHHas: TpUpoa dekTpoHa. CTpoeHHe 3EKTPOHHBIX 000JI04ek aToMOB. KBaHTOBEIE 4Kcia. ATOMHbBIE
opbuTtanu. DIeKTPOHHBIE KOHYUTYpPALIMU aTOMOB B OCHOBHOM U BO30Y)KAEHHOM COCTOSTHUSIX.
7. Otkpeitue [. . MeHneneeBbIM NepHOIMYECKOTO 3aKOHA M CO3JIaHHE NEePUOAMUYECKO CUCTEMBl XMMUYECKUX
aneMenToB. CoBpeMeHHast (hOPMYINPOBKA IEPHOIIMIECKOTO 3aKOHA.
8. CrpoeHNe TepHoIMIecKOd CHCTEMBI: OOJIBIINE W Majble TIePHUOBI, TPYIIIBI U MOATPYIIIIHL.
9. 3aBHCHUMOCTb CBOIICTB 3IEMEHTOB M 00pa3yeMbIX UMH COCTHHEHUI OT MOJ0XKEHHUS dJIEMEHTa B MEePHOAUIECKO cHUcTeMe.
10. Bunpl xumudeckoil cBA3U: KOBalleHTHas (TOJSIpHAs U HEMOJApHas), MOHHAs, METaJINuecKas, BOJOPOHAS.
11. MexaHu3MBI 00pa30BaHUSA KOBAJICHTHON CBS3M: OOMEHHBIN M JOHOPHO-aKIENTOPHBIN. DHEPTHs CBA3H.
12. ONeKTPOOTPHUIATENBHOCTE. [0MAPHOCTD CBA3M, WHIYKTUBHBIA 3(D(DEKT.
13. Kpatnusie cBsizu. Moaens rubpuausanun opoutaneil. CBsA3b 3JIEKTPOHHOM CTPYKTYPBI MOJIEKYS ¢ MX T€OMETPHUYECKUM
CTpOCHHEM (Ha IpHMepe COSANHEHUH 3IIEMEHTOB 2-T0 neproa). JlenoKanu3ais 3JJeKTPOHOB B COIPSDKEHHBIX CHCTEMaX,
ME30MEpPHBIN dPPEKT.
14. BanentHocTs u creneHb okucieHus. CTpykrypHble (Gopmynsl. M3omepus. Buasl usomepnu, CTpyKTypHast H
HIpPOCTPaHCTBEHHAs H30MEPHS.
15. ATperaTHbIE COCTOSIHHS BEIECTB M EPEXOIbI MKy HHUMH B 3aBHCHMOCTH OT TEMIIEPaTyphl M JaBICHUA. [a3bl.
T'azoBble 3akoHBI. YpaBHeHHEe MeHaeneeBa - Kimaneripona. 3akoH ABOragpo, MOJISIPHEI 00beM.
16. Kuakoctu. Accounarysi MOJIEKYNl B XKHUIKOCTSAX. TBepabie Tena. OCHOBHBIE TUIBI KPUCTAJUIMYECKUX PELIETOK:
KyOMYecKHe U T'eKCaroHaJIbHBIE.
17. Krnaccudukanyss XMMUYECKUX peakluil: peaKkini COeNUHEeHNUs, pa3IokKeHus, 3aMelleHns, oOMeHa.
18. OKHCIUTETbHO-BOCCTAHOBUTENBHBIE peakiuy. Ompeie/ieHne CTeXHOMETPHUECKUX KO03(D(HUINUCHTOB B ypaBHEHUSIX
OKHCIIUTENBbHO-BOCCTAHOBUTEIBHBIX PEAKIUH.
19. Psin cranmapTHBIX 3JIEKTPOJHBIX MOTEHIHAIIOB.
20. Temnosslie 3¢dexTsr xuMuueckux peaknuii. Tepmoxumudeckne ypaBHeHHs. Temora (3HTaIbIUSA) 00pa30BaHUSA
XUMHYECKUX coennHenuii. 3akoH I'ecca B cieacTBUs U3 HETO.
21. CKOpOCTh XUMHYECKHX PEAKLUH. 3aBUCUMOCTh CKOPOCTH PEAKLUH OT MPHUPOABI U KOHLUEHTPALMU PEarupyIOMINX

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

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

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




24. CusbHble U caa0ble 2JEKTPOIUTHL. DNEeKTpoNruTHUecKas aucconuanus. Koncranta auccouuanuu. CTeneHb
JIACCOLMALIHH.

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

5.2. IlpumepHblii NepevyeHb BONPOCOB K IK3AMEHY

He npenycmotpeno YII.

5.3. TeMaTHKa KypCcOBBIX padoT (KypPCOBBIX MPOEKTOB)

He npexycmotpeno YIL

5.4. DoH/I OLIEHOYHBIX CpeacTB AJisl IPOBEICHUS TEKYHIE€ro KOHTPOJIs

OdopmireHre 1 3aIIUTa OTIYETOB K TaOOPAaTOPHBIM paboTam

JlaboparopHas paboTa BBITOJIHACTCS KaKABIM CTYICHTOB HHANBHUAYAIBHO. 17151 5KOHOMUH BpeMeHH U OoJjiee MTyO0OKOTOo
OCMBICIICHUS Ta00PaTOPHOH PabOTH HEOOXOAMMO B IIPOIIECCE CAMOIOATOTOBKH ITPOYUTATH OIMCAHUE OIIBITOB, YACTHYHO
3aII0JIHUTD TIPOTOKOJI J1aGopaTOpHOil paboThl. Ha Kask/IOM 3aHSTHH 1OCIIE BBIIOJIHEHHS 9KCIIEPUMEHTAIBHOM YacTH IIPOBOANTCS
TEKyIIMH KOHTPOJIb 110 YCBOSHHUIO ydeOHOro Matepuana. CTyneHTy npeiaracTcs HeCKOJIBKO BOIPOCOB, HA KOTOPBIC OH JJa€T OTBET
WITH YCTHO, WJIHM B MIMCEMEHHOM BHJE. ECITH CTyIeHT paBUIbHO OTBETHII HA TPEIUTOKEHHBIE BOIIPOCHI, 3HAYHT, MaTepHal TEMBI IM
YCBOCH, U OH IIOJTyJaeT 3a4eT 110 JaHHOU TeMe.

Takum 06pa3zoM, (hOH OIIEHOUHBIX CPEJICTB O JaHHOH (hOpMe KOHTPOJIS BKITIOYAET B ce0st 2 31eMeHTa:

- TpeOOBaHUS K 0(OPMIICHHIO OTUETA,;

- TOTIOJTHUTEIBHBIC BOTIPOCH! JUIS 3aIUTHI JIAOOPaTOPHOH paboTHI.

TpeboBanus kK 0pOPMIICHUIO OTUETA IO JTAOOPATOPHBIM paboTaMm

BBEJEHUE

Oomue TpeOOoBaHUS K BRIIOIHEHUIO TJAOOPATOPHEIX PaboT

Iepen BeImomHEHNEM T1a00PaTOPHOTO MPAKTHKyMa HEOOXOAMMO HA BBOAHOM JIAOOPATOPHOM 3aHATHU H3YIHUTH OOIINE IpaBHiIa
HOBEJCHHS M TEXHUKY 0€30IaCHOCTH IIPH BBIIOJIHCHUH JIAOOPATOPHBIX PadOT IO XMMHH, CIIUCOK JINTEPATypbl PEKOMEHTyeMOH 115t
HCIIOJIb30BaHNUS IPH HOATOTOBKH K BBINOJIHEHHUIO J1A00PaTOPHBIX paboT n «TemMaTndeckuii miaH 1abopaTopHBIX paboT»,
WUMETOIINICS B Ta00OpaTOpHH.

ITopsinoK MOATOTOBKY K BBITIOJHEHHIO JIA00OPaTOPHOM pabOTHL:

CTyzeHT OJDKeH SBITHCS Ha T1a00paTOPHBIE 3aHSATH T0ATOTOBICHHBIM K 1a00paTOpHOH paboTe, BBIOIHEHHE KOTOPOi
MPEeIyCMOTPEHO TEMATHUECKUM TUIAHOM Ha COOTBETCTBYIOIIYIO J1aTy.

[IpenBapuTenpHas MOATOTOBKA K paboTe BKIIOUaeT 0()OpMIICHHUE IIEPBOM U BTOPOI YaCcTH OTYETa IO COOTBETCTBYIOIIEH (hopme u
BBITIOJIHEHHE 33/1aHUS ISl CAMOCTOSTEIBLHOI NOATOTOBKY K YKa3aHHOI! 1abopaTopHOH paboTe ¢ MCIIOIb30BaHHEM MaTEpPHaIOB
JeKInH, y4eOHNKa U TaHHBIX METOJUIECKNX YKa3aHUMH.

Otuer o npencrosieit padote opopmisiercs o cieayromiei popme: nata BeIOTHEHHUS padoThl, Ne mabopaTopHOit paboTHI,
Ha3BaHHe paboThl, | TeopeTnueckas yacts, Il mpakTryeckas yacTsb.

Teopernueckast 4acTh - B pa3Jielie U3I1araloTcsi OCHOBHbIE TOHSTHS, 3aKOHBI, pacueTHbIE (GOPMYIIbI, KOTOpbIE HEOOXOIMMO YCBOUTh
JUISL CO3HATEIIFHOTO BBITIOTHEHNUS SKCTIEPIMEHTA B TPaMOTHOM 00pa0OoTKH pe3ynbTaToB. [lepeueHs MOHATHI 1 3aKOHOB UMEETCS B
METOIMUYECKUX YKa3aHHUAX K COOTBETCTBYIOIIEH Tab0paTOpHOH paboTe B pasaene «Teoperndeckas 0a3za SKCIepUMEHTay, C
UCIOJIb30BaHNEM KOTOPBIX BBIBOJSITCS (DOPMYIIBI IS pacyeTa onpezensieMoil B paboTe BeNWYUHBL. B KOHIE paszaena npuBoasSTCs
PEIICHUS ¥ Pe3yAbTaThl BEIIIOTHEHNUS 3a/laHUH U CAMOCTOSTEIIBHOM ITOJITOTOBKH K COOTBETCTBYIONIEH 1ab0opaTopHO# paboTe.
IIpakTiueckas 9acTh - B pa3zene MPUBOIUTCS:

PHCYHOK U OIHMCAHHE ONBITHOW YCTaHOBKH;

HepeueHb HeOOXOJUMBIX PEAKTHBOB, OCY/bI, BCIIOMOTATENbHBIX MAaTEPHAIOB,

M3MEPHUTEIBHBIX IPUOOPOB (JUTS M3MEPUTENBHBIX IPHOOPOB YKa3aTh KIIACC TOYHOCTH, IIEHY JCJICHNS) B METOANYECKAX YKa3aHUAX K
BBIIIOJTHEHHIO COOTBETCTBYIOMIEH 1abopaTopHOil paboThl);

IUIaH 9KCIIEPUMEHTA;

YpaBHEHUSI PEaKIHi;

TabHIIa IS 3aITUCH Pe3yAbTaTOB H3MEPEHHUIH.

ITopsinoK BBIMOIHEHHUS Ta00OPATOPHOU padOThI

Ha nabopaTopHOM 3aHATHH CTYAEHT Y4acTBYeT B MHIUBHYaIbHOM COOECEIOBaHUH C IIPETIOAABATEIIEM 10 COJIEPKAHHIO
npencrosmie padotsl. [IpenogaBaTens genaer 3aKIOYeHNE 0 TOTOBHOCTH CTYAEHTa K paboTe Mo coepKaHuio 1 1 2 acter
0TYeTa, pe3yabTaTaM BBIIOIHEHUS 3aJaHUS IS CAMOCTOSITENIBHOM MOATOTOBKHU, KOTOPHIE MIPEACTABIAIOTCS B BUJIE CIICIYFOIINX
TabIuI.

B ciygae 1ocTaTo4HOTO YPOBHS IMOJTOTOBKH CTYICHT ITOJIY4aeT JOIYCK K BBIOJHEHUIO SKCIICPHIMEHTA U 110]1 HaOIoeHIEM
nabopaHTa BEIOIHSACT PabOTY B COOTBETCTBHH C INTAHOM HKCIIEPHMEHTA, BHOCHT Pe3yAbTaThl H3MEPEHHH B TaOJIHILY, TPOBEpsIeT
HOJIy4eHHbIE PE3yNIbTAaThl U NPaBUILHOCTb UX 3alMCH Y IperoAaBarels. B ciiydae HelpaBUIbHOTO U3MEPEHHS U 3aIIUCH
THIOJTy4CHHBIX PE3YIbTaTOB CTYCHT IIOBTOPSIET NU3MEPEHHS U KOPPEKTUPYET 3aIIUCH PE3YIIbTATOB, II03TOMY PE3yJIbTaThl H3MEPCHUM
Ha [IEpBOM 3Tarre [esiecoodpa3Ho BHOCUTE KapaHaanioM. [1pu MoCTikeHnH pa3yMHBIX pe3yAbTaTOB W IPABHIHHOTO UX BHECCHHUS B
TabIHIly He0OXO0ANMO IPHUBECTH B HOPSIOK pabouee MecTo, CIaTh METOAWIECKHE YKa3aHHs, 000pyI0BaHHE IEKYPHOMY HIIH
JTa00paHTy ¥ HOAIMCATh TaOJIMIly SKCIIEPUMEHTAIbHBIX JaHHBIX Y IIpernojaBareis. B 3ToM ciiyyae CTyAEHTY 324U ThIBaeTCS
BBITIOJIHEHHE KCIIEPUMEHTA, EMY CIEAYeT IIPUCTYIHUTh K 00paboTKe pe3yIbTaToOB M COCTABICHUIO CIEAYIOIIETO Pa3/ena OTYeTa -
[II Pac4eTs! 1 BEIBOIBI.

B paszene 10KHBI OBITH NPEACTABIICHBI:

Pacuer omnbITHOTO 3HaYeHHs (XOIBITH.) ONPEAEIAEMOI BEIMINHBI ITyTEM MOACTAHOBKH B PACUETHYIO (POPMYITy COOTBETCTBYIOLINX
TaOJIMIHBIX TaHHBIX.




Pacuer Teopernyeckoro 3HaueHus (XTeop.) OMpeaensieMoil BETUYHHBI [0 COOTBETCTBYIOIIEH Gopmyre.

PacueTr oTHOCHTENBHOM OMMOKH ¢ TOYHOCTHIO 10 0,1%.

ITpu mpoBeneHNN PacueTOB U BHECEHUH YHCIIOBBIX 3HAYCHUH PE3yIbTaTOB M3MEPEHUI U pacyeToB B TAOIHILy HEOOXOINMO
PYKOBOICTBOBATHCS OOMMMHE HMpaBHIAMU IO 00pabOTKe pe3yIbTaTOB H3MEPEHUI.

ITocne 3aBepuienus 11l yactu otdera, oH caaercs Ha npoBepKy. Ilocie MonoKUTENBHBIX PE3yIbTaTOB IPOBEPKH OTYETA IaHHAS
paboTa CYNTACTCS BHITOJIHEHHOH.

CTyIeHT JOoIycKaeTest K 3K3aMeHy 110 JHUCIUILUINHE, €CIIF UM B TEUEHHE CEMECTpPa BBIIOJIHEHBI BCE IPEAYCMOTPEHHEIE
TeMaTHYECKUM IIAHOM J1a00paTOpHbIE pabOTHI, TOIYYEHBI ITOJIOKHUTENBHbIE PE3YIbTAaTHl IPU BBOAHOM KOHTPOJIE, KOHTPOJIEHOMH
paboTe U BHINOJIHEHBI MHIMBU/IyaIbHBIE 3a/IaHUsI 110 COOTBETCTBYIOLIMM Pa3zienaM IPOrpaMMBl.

Bomnpocs! 1 3amuTs! 1abopaTopHON paboTh

Bompocs! 1 3agaun k 1abopaTopHON paboTe CKOPOCTh XUMHUYECKOH peakiuuny

YTo Ha3BIBAaETCS CKOPOCTBIO XUMHUYECKOH peakuuu? B kakux equHULIaX OHA u3Mepsercs?

Kakue (akTophl BIUSIOT Ha CKOPOCTh XUMHUYECKON peaKmum?

3aBHCHUMOCTh CKOPOCTH PEaKIMU OT KOHI[EHTPAIlMU PEarupyIOMINX BEIIECTB B TOMOTCHHON CHCTEME.
3aBHCUMOCTb CKOPOCTH PEaKIMU OT KOHLEHTPAIMU PEarupymoliuX BEIECTB B FeTEPOI€HHON CHCTEME.
3aKOH AEHCTBYIOIMX Macc.

KoncranTa CKOpOCTH XMMUYECKOH pEaKLUu.

BnusiHue Temmnepatypbl Ha CKOpOCTh XUMHUUYeckux peakiuid. [IpaBuno Baunt-T'odda.

YTo Takoe KaTaau3aTop, KaTalu3 U MHTHOUTOP, [UIS 4ero OHW HYXKHBI?

. KakoB MexaHU3M AEHCTBUS KaTaJlM3aTOPOB B TOMOTEHHOW U IETEPOTeHHOM cucremax?

10. BeIpa3ure MaTeMaTHUECKH CKOPOCTH HPSMBIX M OOPATHBIX PEaKIUi:

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

B) 2NO + 02 [1 2NO2 1) N2+ 3H2 [J 2NH3.
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11. Bo ckosbko pa3 yBeIMUHUTCA CKOPOCTb peakuuu npu nosbimieHuu Temnepatypsl ¢ 20°C po 50°C, ecnu TemneparypHbIi
k02 duiument pasex 3.
12. Bo ckoJibko pa3 cienyeT YBEIMUYUTh KOHIEHTpalmio BemectBa B2 B cucreme 2A2(r.) + B2 = 2A2B(r.), 4T0ObBI pH

YMEHBIIIEHUN KOHIICHTpAIlH BeuiecTBa A B 4 pa3za CKOPOCTb MPsIMON
peakiuy He U3MEHUIACh.

13. B cucreme CO + C12 = COCI2 xonueHTpanmo yrapaoro rasa yseaunduwind ot 0,03 mo 0,12 Momb/i, a KOHIEHTPALHUIO
xyopa — ot 0,02 1o 0,06 monb/i1. Bo ckonbKo pa3 Bo3pociia CKOPOCTh MPSIMOM peakiuuu?

14. Uemy paBeH TeMIlepaTypHBIH KO3((GHIHUEHT CKOPOCTH PEAKIUH, €CIIU IPH YBEINYECHHH TeMIepaTypsl Ha 30 rpamycoB
CKOPOCTh peakiuu Bo3pacraer B 15,6 pas.

15. IIpu 150°C HexoTopas peakims 3akaHuuBaeTcs 3a 16 MuHYT. [IpuHUMas TeMrepaTypHbIA KOI(POHUIIMEHT CKOPOCTH

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

Bompoce! 1 3a1a4u K 1a00paTOpHOiT padoTe « XUMHIECKOE PABHOBECHE

L. Kaxkne peakuny Ha3pIBaroTcs HEOOpaTUMBIMH M oOpatuMbiMu? [IpuBenuTe mpuMepsl.

2. JaiiTe onpeneneHue NOHATHIO XUMHUYECKOE paBHOBecHe. Kak MOXHO HCIIOJIb30BaTh 3aKOH JEUCTBYIOIIUX MAacc JUIs
00paTUMBIX peakuuii?

3. [aiite onpeneneHne NOHATUIO KOHCTAHTA PaBHOBECHSL.

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

5. Cdopmynupyiite npuniun Jle-1llatense. Kakue GpakTropsl BIUSIOT HA U3MEHEHHE XHMMHUYECKOTO PaBHOBECHUS?

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

7. Kak BAMAIOT yBenMueHHE KOHLEHTPALUHU MPOAYKTOB PEAaKLUH, TEMIIEPATypbl U JaBIEHHUS 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 cmecturcst papHoBecue peakuuu COCI2(r.) [ CO (1.) + CI2(r.) mpu BBeIEHUN B PAaBHOBECHYIO
CHUCTEMY WHEPTHOTO ra3a mnpu: 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 peakuun 4HCI + O2 [J 2H20 + 2Cl2 xoHLEHTpalMy BeLeCTB COCTABIISIIN:

[H20] = 0,12 momw/it; [C12] = 0,12 moms/it; [HCI] = 0,3 mons/it; [O2] = 0,2 mosw/i1. Haligure: a) 3HaueHHEe KOHCTAHTHI PABHOBECHST;
0) KaKOBBI HCXOJIHbIE KOHIIEHTPAIIMH XJIOPOBOIOPOIa U KHCIOpoaa?
12. Kak BAMSAIOT yMeHbIIEHHE TeMIepaTyphl, JaBIeHUS U KOHICHTPALUHN MPOAYKTOB PEaKIH Ha
CMEIIICHHE XUMUYECKOTO PAaBHOBECHS B CICAYIOLINX CHCTEMax?

a) 2NO + 02 [J 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.) ycTaHOBWIOCH TIpH CclieMyromux KoHIenTpanusax: [H2] = 0,025 momns/m; [12]
= 0,005 moun/m; [HI] = 0,09 monw/n. Onpenenute UCXOJHBIE KOHIIEHTPAIIUH N0  BOJAOPOAA. .
15. Tlpu HexoTopo¥ TemnepaType paBHOoBecue B cucteme 2NO2 [1 2NO + O2 ycTaHOBHIIOCH MPH CIEAYIONIMX KOHIICHTPAIMAX:
[NO2] = 0,006 monb/n; [NO] = 0,024 mons/n. Halizure: a) KOHCTaHTY paBHOBECHUS pEakIiu; 0) HCXOJHYI0 KOHIIeHTpanuio NO2.

Bompocs! 1 3agaun k nabopatopasiM padotam o teme PACTBOPDI: «Teopus a51eKTpouTHYecKoi aucconranuy. Peakiyn




MOHHOTO 0OMeHay, «IoHHOe Mpon3BeieHUe BOIbI, BOJIOPOIHBIN MOKa3aTenby, « [ uapomms»
JaiiTe ompezneneHus MOHATUSIM 3JIEKTPOIUT M HeaneKTponuTsl. [IpuBeaure npumepsl.
ChopmynupyiiTe TpH HOIOXKSHUS TEOPUH HEKTPOIUTHIECKOI TUCCOIMAIINY IBEICKOTO XMMHKa AppeHHyca.
KakoB MeXaHU3M 3IEKTPOIIMTHIECKON TUCCOIAiun?
JlaiiTe ompeneneHus MOHATUSIM THAPATHI, CONbBATHI, THIpAaTaLUsd U colbBaTanus. [IpuBeaure mpumepsl.
Jucconmanys KUCIoT (OAHOOCHOBHBIX, IBYXOCHOBHBIX U TPEXOCHOBHBIX).
Juccornmarys ocHOBaHMH (OZHOKHUCIIOTHBIX, IBYXKHUCIOTHBIX M TPEXKHUCIOTHBIX).
Juccouunanus cpeaHux cojiei, KUCIBbIX U OCHOBHBIX COJIEH.
HonHble ypaBHEHHs peakuUi (KaKhe BEIIECTBA CIEAyeT M300paxxaTb B BHJE MOJIEKYI).
. [MpuBenuTe MprMepsl HOHHBIX PEaKIUi MIYIINX ¢ 00pa30BaHHEM OCAKOB.
10. IMpuBenuTe mMpUMeps! HOHHBIX PEAKIUA UAYINX ¢ 00pa3oBaHMEM ra3000pa3HBIX M MaJOPAaCTBOPHMEIX BEIIECTB.
11. [IpuBeauTe mpuUMepsl HOHHBIX PEaKIHi UAYIIMX ¢ 00pa30BaHHEM MaJIOJAMCCOLMHUPYIOMIUX BEIIECTB (CIa0bIX
3JICKTPOJIUTOB).
12. ITpuBenuTe MprMepsl HOHHBIX PEaKIUH MAYIMINX ¢ 00pa30BaHHEM KOMIICKCHBIX COCIMHEHHMH.
13. Crenens aucconmanun. Koncranra QuCCOIHAIINH.
14. @akTopsl BAMAIONIME HA CTETIEHb AUCCOLUALNH (TIPHPOJA PACTBOPUTEIIS,
KOHILIEHTpALMsl pacTBOpa U HAJIMYHUE OJJHOUMEHHBIX HOHOB)
15. CunbHbIC U cr1aOble SIEKTPOIHUTHL.
16. [IpuMeHeHune 3aK0Ha IEHCTBYIOIIMX MACC K CIIA0BIM 2JIEKTPOIUTAM.

R

Bomnpocs! u 3a1aun k 1a60paTopHEIM padoTaM « OKHCIUTENIFHO-BOCCTAHOBUTEIBHBIC PEAKITHI, « DIMEKTPOIIH3

Onexrponus. 3axoHs! Dapames.

B 4eMm pasHuia nporeccoB 3IEKTPOJIU3a paciyiaBOB U pacTBOpoB. IlpuBectu npumepsl.

UYro Takoe BBIXOX IO TOKY?

UYro Takoe 3IeKTpopapUHIPOBAHUE METAJIIOB?

. Haiinute o6beM kucnopona (H. y.), KOTOPBI BeIIENsSETCS MPU NPOMYCKaHUK TOKa cuiloil 6A B Tedenuu 30 MUH. uepes
BoaHbIN pacTBop KOH.

6. [pu snexrponuse BogHOoTro pactBopa Cr2(SO4)3 TokoMm cuioit 2A Macca kaTojJa yBenuumwiach Ha 8 . B TeueHHn kakoro
BPEMEHH IIPOBOAUIHN IEKTPOIH3?

7. BBIYUCITUTD DIIEKTPOXUMHUYESCKUN SKBUBAJICHT LIMHKA, €CITU MPH dJIeKkTposn3e pactBopa ZnCI2 tokom 2,8A a 3a 5 mun 32 cex
Bbyieniioch 0,314 r uunka. [IpuBenure cxemy 371eKTpoIK3a U ypaBHEHHsSI PEaKIfil Ha AJIEKTPOIax.

8. I1pu aekTponmse pacTBopa CyibdaTa MeIn Ha aHOJIE BBIIENWIOCh S60 M kuciopoaa. CKOIBKO TPaMMOB MEJIH BBIIETMIOCH Ha
katonie? Hanuimmre ypaBHEHUS peakuid, MPOTEKAIOIMX Ha dJIEKTPOJax.

9. CocTaBUTbH NNEKTPOHHBIE YPAaBHEHUS PEAKLMI, IPOUCXOASIIMX HA YTOJbHBIX IEKTPOAAX MIPU AJIEKTPOJIU3E pacTBOpa XJI0pUuia
menu (II). OnmpenenuTs, Kakne IPOIYKTH BBLACISIOTCS Ha JJIEKTPOAAX.

10. CocTaBUTH NIEKTPOHHBIE YPABHEHUS MIPOIIECCOB, IPOUCXOSIINX IIPU IEKTPOIN3E pacTBOPA Cyab(aTa IIMHKA C HHEPTHBIMU
anekTpoaaMu. ONpeenuTh COCTAaB IPOIYKTOB, BBIISIHBIINXCS Ha 3JICKTPOIaX U 00pa30BaBIINXCS B KATOJAHOM H aHOJTHOM
TPOCTPAHCTBE.

11. CocTaBuUTh NIEKTPOHHBIEC YPABHEHNUS PEAKIIHH, TPOUCXOIAIINX TIPH AIIEKTPOIIN3E PACTBOpaA 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 Bogopo/a (H.y.) BELISTUTCS Ha KaToje, ecnu 4epe3 pactBop NaCl mpomymmen Tok cunoif 2A B Teuenue 20 Mun?
14. Jleranb xpomupyercs B BogHOoM pactBope Cr2(S04)3 npu cusie Toka 3A. Onpenenuts NpoA0HKUTEIBHOCTh SJIEKTPOJIN3a, eCIIH
Ha MOBEPXHOCTH €T HeoOX0ouMOo HaHecTH 1,3 T xpoma. Berxon o Toky paBet 40%.

15. B ueM 0cOOEHHOCTH METAITHYECKON CBSA3N?

16. Yrto Takoe ps HANPsDKEHUST METAIJIOB, M KaKKe MPaKTUYECKUE BHIBOJBI MOXKHO CIENaTh U3 Hero?

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

18. Yem oOBsACHSETCS TaCCHBHPOBaHKE MeTaioB? Kakie MeTayutbl HacCHBUPYIOTCS KOHIIGHTPHPOBAHHBEIMHU PacTBOPAMH CEPHOH U
A30THOH KHCIOTHI?

19. Kakue MeTasuibl B3aMMOAECHCTBYIOT C KUCIOTaMU M Lieaoyamu?

20. Kaxuie mpoayKTHI ITOY4aroTcs IIPH B3aNMOJISHCTBUH aKTHBHBIX MeTaintoB (Li — Al) ¢ KOHIIEHTPHPOBAaHHO CEPHOM KUCIOTOI?
IIpuBenure npuMepsl U HAIMINUTE YPAaBHEHUS PEAKIIMMI.

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

22. B pacTBOp XOpOBOJOPOAHON KHCIOTHI OITYCTHIIH ITMHK KoJIndecTBoM BemecTBa 0,2 Mok, Kakoi 00beM ra3za MoKeT
BBLIENUTHCS (H.Y.)?

23. JInst noxy4eHus BoJOpoia o0paboTalid cMech CTPYXKEK MeTallla M MeIH Maccoil 1 T pacTBOpoM pa3daBIICHHOH cepHOM
KUCTIOTH. OOBEM BBIIETUBIIETOCS BOJOPO/IA OKa3aJICs paBHBIM 1,12 11 (H.y.). BEIUHCINTE cOCTaB CMeCH B MPOIIEHTAX.

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

25. Kakoit U3 METa/TOB HE BBITECHSIET BOJIOPO]T M3 pa30aBICHHBIX PACTBOPOB KHCIOTHI:

DA~

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 ninacTuHKa Maccoi 6 I OTpyXKeHa B pacTBOP MeIHOro Kynopoca. IlnacTunky BeIHYIM, BeICyid. Ee Macca
okaszanack paBHoi 10,13 r. 28. Beruucnute Maccy Meiu, OCeBLIEH Ha MIIACTHHKE.




28. JIutuit maccoii 0,7 T omyctunu B 100 M Boasl. Onpenenute 00beM BBLAEIUBILETOCS Ia3a 1 MacCOBYIO OO 00pa30BaBILIErocs
BCIIIECTBA B PACTBOPE.

Bomnpocs! u 3anaun x 1abopatopHoit padote «HachIIeHHbIE YTICBOAOPOIB

1. [IpoBepuB pacTBOPUMOCTb B CEPHOM KUCIIOTE M WIENIOYH, CIeIaiiTe BbIBOJ O KUCIOTHO-OCHOBHBIX CBOMCTBax
Ba3€IMHOBOIO Macia.

2. CpaBHHUTE pacTBOPUMOCTH Ba3eJIMHOBOIO Maciia B Ka)X/I0M M3 Tpex Ipynn pacTBoputeneil. B xakoii rpymmne
pacTBoOpseTcs Ba3eNMHOBOE Macio?

3. Ha ocHOBaHHU MOJYYCHHBIX PE3yJBTATOB MPEICKAXUTE, B KAKOM M3 pacTBopuTeneil — quaTmwioBoM sdupe (L1=1,15D, [
=4,34), muokcane ([1=0, [1=2,21) wim numetmindopmamue ([1=3,86D, [1=36,7) — Ba3eIMHOBOE MAaCIIO PaCTBOPSTHLCS HE OYIeT.
4. IMpoucxomut 11 U3MEHEHNE OKPACKH IEepMaHraHaTa KaJlus B IpoOupke?

5. CpaBHHTE JIeiiCTBUE OKUCIUTENEeH — MepMaHraHata Kajuusi B HeHTpalbHOU, KUCIOHM M ILENOYHOM cpenax — Mmpu
KOMHATHOM TeMIlepaType U IpU HarpeBaHUU.

6. Ha ocHOBaHWMH TPOBECHHOTO AKCIIEPUMEHTA CAETAlTe BBHIBOJ 00 OTHOIICHHH aJIKAHOB K OKHUCIICHHIO.

7. ITo xaxoMy MexaHH3My HpPOTEKaeT peakius OPOMHPOBAHHMS MIPEACIBHBIX YIIIEBOAOPOIOB?

8. IMoyemy i poOBeeHUsT pEaKIUH OPOMHPOBAHHS aJKAHOB HeoOXomumo obiydeHne YO cerom?

9. OOBscHHUTE, TOYEMY B 3aKPBITOH YEpHBIM KOJIIAYKOM KIOBETE PEaKIMOHHAs CMeCh He 00EeCIIBEUMBACTCS.

10. HammmmTe cragun peaknuny OpOMUPOBAHUS TekcaHa (B FéKCaHe HECKOIBKO BTOPHYHBIX aTOMOB YITIEpoJa H,

ClIeZIOBaTeIbHO, BO3MOXHO 00pa3oBaHHEe CMECH MPOJYKTOB MOHOOpOMHpoBaHHs1). HazoBUTE NPOIYKTHI peakiuy.

Bompocs! u 3agaun k mabopatopHoit padote «HeHachIeHHbBIE YIIIeBOIOPObl. AJKEHBI, aTKHHBI, aJTKaTHSHBDY

L. HanumuTte peakiuo 6poOMUpPOBAaHUS OJEHHOBOM KUCIOTHL. OOBSICHHTE MPOCTPAHCTBCHHOE HAIPABICHUE PEAKIIHU.
2. Kakast kauecTBeHHas! peakIysi UCIOIb3YeTCs JUIS JOKa3aTeNbCTBA HEHACBHIILIEHHOCTH UCIBITYEMOIO COCANHEHHUS?
3. CpaBHHUTE PEaKIOHHYIO CIIOCOOHOCTH OJEHHOBOH M (hyMapoBOH KHCIOT B PEAKIUAX IEKTPO(GHUIEHOTO

HpUcoeHEHN. bpoMHupoBaHKe 0JICMHOBOH KUCIOTHI TPOMCXOAUT IPH KOMHATHOH Temnepatype. [Ipenckaxure, morpedyercs Im
HarpeBaHue npu OpoMupoBaHuK HyMapOBOIl KUCIOTHI.

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

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

6. HanunmuTe cxeMbl peakiuy NOITydeHHs alleTHUICHA W KaUeCTBEHHBIX PEaKIHi, BBITOTHEHHBIX B 3TOM OIIBITE.

7. OOBsICHUTE NIPUYMHY HAIUYMS B IIEPBOM MPOOHMpPKE LICIOYHON Cpe/bl, OOHApYKMBAeMOil ¢ MOMOIIBIO (eHonpTaNeHHa.
8. O yeM CBUJICTENBCTBYET B HAOJIIOZAEMOM OMBITE 0OECIBEUYMBAHNE OPOMHOM BOJBI M pacTBOpa MEpMaHTaHATa Kayus?
9. Kaxkoe 3aximodeHne 0 CTPOGHHH MPOAYKTAa PEaKIH MOXKHO CIETaTh Ha OCHOBAHUM NPOOBI ¢ OpOMHOI BOJO?

10. Hanummre cxemy peaxiuu OpoOMHUPOBaHHS METUIMETaKpUIIaTa.

Bormpocs! u 3agaun k 1abopaTopHOH paboTe « APOMATHIECKHE YTIIEBOIOPOIBD)

1. Hanmunmute cxeMy OKucieHus 1-MeTun-2-3Tuia0eH3omna.

2. B pesynbraTe okncieHus roMonora OeH30ia MojydeHa TepedraneBas kuciaoTa (6ensoi-1,4-1ukapOoHOBast KUCIOTA).
Kaxwe yrieBo1opoasl MOTIIH OBITH TOIBEpTrHYTH okucienuro? [Ipusemure 1-2 mpumepa.

3. Hammmmte cxemy peakunu cynb(pupoBaHus HadTalnMHA, yIUTHIBAsA, YTO B YCIOBUSX OIBITA CYIb(GHPOBAHNE IPOUCXOIHUT

npu Temnepatype 140-190 °C.

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

L. HanumuTte cxeMy peakuuy NOTydeHHs XJIOpP3TaHA.

2. Ilo xakoMy MeXaHHU3My NPOTEKAET 3Ta peakuus?

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

4. HammmmuTe peakunto 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 YCTOWYUBOCTH XJIOPOEH301a K THApoin3y? ONHIINTE pacrpeneieHne 3JIeKTPOHHON ITIOTHOCTH B
MoJIeKyIe XJI0pOeH30a.

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

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

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

1. Ha ocHOBaHMHU SKCTIEpUMEHTANBHBIX JAHHBIX CIETaiiTe BBIBOJ O PEAKIMOHHON CIOCOOHOCTH UCCIENYEMBIX CIHPTOB.
12. Hanmmure peakiuio B3auMoaeicTBUS (GeHoa ¢ xmopumom sxenesa (111).

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

14. OOBbscHHUTE JIETKOCT OpoMHpOBaHUs (eHona.

Bomnpock! u 3a1a4un k 1abopaTopHoii padote «KapOoHHUIbHBIE COSAMHEHHS. AJTBICTUIBI H KETOHBD)

1. Hanmmmre peaknuio aucrnponopiuoHupoBanus Gopmanpiaernna. Hamuyre, kKakoro coenuHeHus: 00yCcIOBIMBAET,
KUCITYIO PEAKLHUIO Cpeibl?

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

3. UTo mpou30UaeT ¢ MPOAYKTaMHU PEaKINH MPH JajJbHEHIIeM HX OKUCICHUH, T. €. IPU U30BITKe okuciuTens? Hamumure

YpaBHEHHUE PEAKIIMH.




4 Hanumre peaknuio okucnenus: ¢popmanpaernga rugpokcugom menu(Il).

5 CpaBHHTE CITOCOOHOCTh K OKHCICHHIO (DOpMaberkia 1 aleToHa Ha OCHOBAHUH JKCIIEPUMEHTATIbHBIX HAOIIONCHUH.
6. Hanmmure cxeMmy peakiuy B3auMoJeHcTBHs GopManbieruna ¢ 2,4-THHATPOPCHUITHIPA3HHOM.

7 IMTo xakoMy MeXaHH3My OCYIIECTBISCTCS PEaKIHs’?

8 Hanummre cxeMmy peakiuy NOJYYeHHsT OKCHMa alleTOHA M OMMIIMTE MEXaHU3M.

9. Hammmmre peakunto o6pa3oBanust onopopma.

10. Crioco0eH JIi ATIIIOBBINA CITUPT 00pa3oBEIBAaTE Homohopm?

1. Kaxkue coenuHeHHs MOXHO OOHapyXUTh C MOMOINBIO HOJ0(hopMHON poOsI? Kakue CTpykTypHBbIE (PparMeHTsl OHU
JIOJDKHBI COAEPKATh?

12. HammmmmTe cxeMy peaknmy arieToHa ¢ THAPOCYIL(PHUTOM HATpHS M OOBACHUTE, IT0 KAKOMY MEXaHH3My OHa IPOTEKaeT.
13. Kaxkme oOpa3yrorcs BemiecTsa, €ClIM Ha MOIY4CHHOE MPOU3BOJHOE MOIEHCTBOBATh Pa30aBICHHBIM PACTBOPOM KHCIOTHI?

Bompocs! u 3aaun k tabopaTopHoii padote «KapOoHOBBIE KUCTOTHI U HX (HYHKIMOHAIBHBIC TIPOU3BOTHEIC)

1. HamummTe cxeMy peakiuy OKHCICHHUs OCH3albAeruaa KUCIOPOIOM BO3IyXa.

2. IMouemy mpoucxoaut obeciBeUNBaHIE PacTBOpa MepMaHTaHATa Kanus MpU J00aBICHUH 3TaHOMA?

3. HamnmmTe cxeMy AMCCOLMAIMU YKCYCHOHM KHCIOTHL. Kak moarBepskmaercss 3TOT HPOIECC SKCIEPUMEHTAIBHO?

4. HammmmmTe cxeMy peakumy yKCYCHOM KHCIOTHI C THAPOKCHAOM HaTpus. Kak MOXHO ONpemenuTh KCIEPHMEHTAIEHO

HEUTpaIu3aluio YKCYyCHON KHCIOThI?

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

6. Hammmmmre ctpykTypHy'0o (GopMyidy THApPOKCHIA IHAIeTaTa jKejesa.

7. Hanmmure cxemy peaknuy o0pa30BaHUs KAIBIUEBOH COJIM CTEAPUHOBOM KHCIIOTHI.

8. Kakne coeauHeHust Ha3LIBAIOTCS MbBUIAMH?

9. HamummTe cxemy peakuuu oOpa3oBaHUs OKcallaTa KaJbIUs.

10. Hammmmmre cxeMy peakuuy oOpa3oBaHHS THIIAIlETATa.

11. Ilo xkakoMy MEXaHHU3My OHA OCYILECTBISETCS?

12. KakoBa ponb KOHIEHTPUPOBAHHOHN CEpHON KUCIOTHI B PEAKIHH dTeprpUKanuun?

13. Hamnumure cxemy peakiiuu IeI0YHOTO TUApoin3a Ha npumepe 2-0-oneond-1-O-nansmutonin-3-O-cTeponiriviyHa.
14. Ha gem ocHOBana mpo0a, ¢ MOMOIIBIO KOTOPO# yCTaHABIMBAETCS TTOJTHOTA OMBIICHUS?

15. C Kaxoll Lenplo K PeaKIMOHHOM cMecH J00aBiseTcs HACHILCHHBIN PacTBOP XJIOpUAA HATPHA?

16. Hanummre cxeMmy peakiuu I'mApoJM3a MblUla Ha NMPUMEpE NaJbMUTAaTa HATPUS.

17. C Kaxo# [enpio MIPOBOANTCS NPEIBAPUTEIHLHOE PACTBOPEHUE U MOCIEAYIONIee BBHICATHBAHUE MbLIa?

18. O yeM CBHZCTENBCTBYET NMEPBOHAYAIBHOE OTCYTCTBHE OKpPAIIMBAaHMSA WHIUKATOpA U MOSBICHHE OKPAIIMBaHUSA IOCIE

no0aBieHUs BOIBI?

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

L. Hamummmute cxemsl 00pa3oBaHus THAPOTapTpaTa U TapTpaTa Kaius.

2. O 4eM CBUCTENbCTBYET 00pa30BaHUE JIBYX COJICH BUHHOW KHCIOTHI?

3. Hammmmmre cxemy B3ammoneiicTus rugpokcuna mean (I1) ¢ taptpatom xamust. Hanmamem, Kakoro CTpyKTYpHOTO
(parmeHTa 00yCIOBIIEHA PEaKus?

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

Kakoi IpomyKT pasioskeHHs JIMMOHHOM KHUCIOTHI OOHapyuBaercst B 1-if mpobupke? Hanmmmre cxemy peakiuu.
Kaxoit mpoxykT pasnokeHns oOHapyxuBaeTcss Bo 2-if mpobupke? Hammmmre cxeMy peakiuy.

Hamumute cxeMy TayTOMEpHBIX NPEBPAIIEHUH alleTOYKCYCHOTO 3(Hpa, MPOHCXOAAIINX NIPU KOMHATHON TeMIeparype.

. Kakoii cTpyKTypHBIH (parMeHT MOJIEKYJbl alleTOyKCyCHOTro 3¢upa oOyciaBinBaeT (HOJICTOBO-KPACHOE OKPAIIUBAHHE C
xyopuaom xenesa (111)?
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9. Kakue ¢axTopbl cnocoOCTBYIOT CTaOMJIM3alUU €HOJBHON (OPMBI alleTOYKCYCHOTO ddupa?

10. [Touemy (uoNETOBO-KpACHOE OKpAIIMBAHUE MCUE3AET KXl pa3 mpu a00aBiIeHnu pactBopa Opoma? Hamummre cxemy
peaKuuy, MPUBOASIIECH K 00eCIIBEUMBaHUIO PACTBOPA.

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

12. Kakue mpoayKTsl pacIiemieHus aleToykCcycHoro 3¢upa obHapyxkuBatorcs B 1-if u 2-it mpobOupkax? Hanummure cxemsl
COOTBETCTBYIOLIUX PeaKIUii 0OHAPYKEHUS TPOAYKTOB PACIIETLIICHUS.

13. Kaxkoe mpeBparieHue nperepreBaeT CaJuIHIOBas KACIOTa IPpX HarpeBaHnu? HammmmTe cxeMy peaxnui.

14. B gem cocrout npudMHaA MOMYTHEHHSI pacTBOpa BO BTOpoi mpobupke? HamummTe cxemy peaxkumuu.

Bormpocs! n 3agaun k maboparopHoit pabote «I eTepodyHKIIMOHAIBHBIE COSIMHEHHUS. AMUHOKHCIIOTHI, TENTHIBI

HammmmmTe ypaBHEHHE peakunyl B3aUMOACHCTBHS INIHIHA C HUHTHUIPHHOM.

KakpMy BHEIIHMME NpHU3HAKaMU XapaKTEepU3yeTcs peakuus [|-aMHHOKHCIOT ¢ HUHTHIPUHOM?

Kakoe mpaxtuueckoe MpUMEHEHHE UMEET peakius [|-aMUHOKHCIOT C HUHTUAPHUHOM?

HammmmTe ypaBHeHHE peaknny B3aUMOJACHCTBHS DIHIMHA C (POPMAITBICTHIOM.

KakoBBI IpHYMHEI U3MEHEHUSI OKPAaCcKH MHIUKATOpa?

Kakoe mpaxtuueckoe MpUMEHEHHE UMeeT peakius [1-aMHHOKHCIOT ¢ (opMalbaeruaom?

Hanunmute cxeMy B3aMMOJEHCTBUS MIUIKMHA € a30TUCTOH KHcnoToil. HazoBure oOpa3zoBaBIInecs COEIUHEHUS.
Kakoe nmpaxkrudeckoe NpUMEHEHUE UMEET PEaKLUsl aMUHOKHUCIOT C a30TUCTOM KUCIOTON?

9. Hamumute cxemy B3auMonercTBus raunuHa ¢ kapoonarom meau(Il).

10. Kako#i 1iBeT xapakrepeH il pacTBOPOB KOMIUIEKCHBIX COJieH menu?

11. HammmmTe ypaBHeHHE peaknny B3auMOJACHCTBHN [-ajlaHWHA ¢ THIPOKCHAOM Hatpws. [loueMy m3MeHseTcs okpacka
HMHAMKATOpa B X0/1€ peakuuu?

12. Hanumure ypaBHeHue peakuuu B3auMOAEWUCTBUSA []-ajJaHMHA C XJIOPOBOJIOPOAHON KucioToi. [loueMy usmensercs
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OKpacKka MHIHMKATOpa B XOJIe PeaKkuun?

13. IToyemy [1-aMHUHOKHCIIOTHI CIOCOOHBI B3aUMOCHCTBOBATh C KUCIOTAMU H INEI0YaMU?

14. HammmmTe ypaBHEHHE peakuny B3aUMOACHCTBHS THPO3WHA C KOHIICHTPHPOBAHHOM a30THOM KHCIOTOI.
15. Kaxkwe [1-aMUHOKHCIOTHI OyIyT AaBaTh MOJOOHYIO PEakmuio?

16. [Touemy mpu noGaBlIeHHMHM aMMMaKa OKpacka MOJYYEHHOTO PacTBOpa U3MEHSAETCS OT KEITOH B OpaHKeBYr0?
17. Hanumure cxemy B3aumoencTBus 1ucrenHa c¢ ameratom ceuHua(ll).

18. Kaxkoe mpaxtiueckoe MpUMEHEHHE NMEeT peakius IHCTenHa ¢ coysimu ceuHIa (1I)?

19. Hamumute cxemy o6pa3oBaHus Omyperta.

20. KakoBbl BHEIIHHE MPU3HAKHU TOJIOKUTEILHON OUYpETOBOM peakiun’?

21. Bce nmu Genmkn 1aroT OMYpETOBYIO PEaKIHIO?

22. Kakue []-aMHHOKHCIOTBI B cocTaBe Oellka MOYKHO OTKPBITH C MOMOMIBIO KCAHTOPOTEHHOBOW peaKIiu?
23. Hanumure B o0mem Buzae cxemy peakiuu Oenka ¢ areratom cBuHa(ll).

24. Kakue [1-aMHHOKHCIIOTBI B COCTaBe O€JIKa MOXHO OTKPBITH JaHHOW Ka4eCTBEHHOW peakiuei?

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

L. Kakue cTpykTypHBIE (DparMeHThI, coAep Kaliecs B MOJEKYJe IVIFOKO3bl, OOHAPYKMBAIOTCS pEaKUUed ¢ TMAPOKCUIOM
memu(11)?

2. Yem oOBsicHsIEMCS 0OIIHOCTD peaxiun ruapokcuna Menu (II) mamst sTureHruKosa, BUHHON KHUCTIOTH B D-TimioK0361?
3. Hanumure peakiuio o6pa3zoBaHusi KOMIUIEKCHOH conn noHa Menu (1) ¢ AuonbHBIM parMeHTOM Ha MpUMEpe
STUIIECHIIIUKOJISL.

4. HammmmmTe cxeMy peaknnyl OKHCIEHHH TIIFOKO3BI rHapokcunoM menu (I1).

5. UeM 0OBsICHSIETCS HATUUME BOCCTAHABIUBAIOLUINX CBOWCTB Y TIIFOKO3HI?

6. OObsICHUTE TPUYUHY U3MEHEHHSI OKPACKH BEPXHEro CJIOSl B IPOOHpKE.

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

8. Kaxkast pyHKIHMOHANBHAS TPYIIIA TIIFOKO3BI NPOSBIISCT BOCCTAHABIMBAIOMINE CBOMCTBA?

9. OO0BbscHuTe OOJIBIIYIO XpOMATOTPa(UIECKyIO MOABUKHOCTH PAMHO3BI IO CPABHEHHUIO C TIIIOKO30H.

10. MokHO 11, pacnonaras BEIECTBAMH — CBUJIETEISAMH, TOJIbKO N0 BenumunHe Rf npeHTHUIMpOBATH HEM3BECTHOE
BEIECTBO?

1. HanummuTte ctpoeHne caxapossl (¢ moMomnisio ¢popmyn Xeyopca). Kakyro koH(GHUTypanuio MMEOT aHOMEPHbBIE aTOMBI
yrieposa B ocTaTkax D-¢pykTo3sl 1 D-TIItoK03bl, BXOASIIUX B COCTaB MOJIEKYIIBI Caxapo3bl?

12. IMouemy caxapo3a He crocoOHa K ITUKIIO-OKCO-TayTOMEPHHU?

13. OOBsICHUTE IPUYIHMHY OTCYTCTBHS BOCCTAHABIMBAIOIINX CBONCTB y CaXapo3bl.

14. Byner nu MyTapoTHpOBaTh CBEKENPUTOTOBIEHHBIH BOAHBIN PAacTBOP caxaposbl?

15. ITouemy cBobGonHast D-rimtoko3a naer monoxurenbHyro mpo0y Tpommepa, a []-IUTIOKO3HBIH OCTAaTOK B caxapo3e 3TOH
npoOsI He 1aet?

16. Hanumute ctpoeHue 1akTo3b! (¢ moMomsio popMynn Xeyopca). Kakyro koH(puUTypanuio numMeer aHOMEPHBIH aToM
yriepoja B octatke D-ramakronupaHossl?

17. Kaxkoit 13 MOHOCaxapHIHBIX OCTaTKOB B MOJIEKYJIE JIAKTO3HI CITIOCOOCH K IUKIIO-OKCO-TayTOMEPHH?

18. OOBsICHUTE NPUYIHMHY HAJIWYIHSA BOCCTAHABIUBAIOINX CBOMCTB Y JIAKTO3BI?

19. Kakoil nucaxapun siBiseTcs CTPYKTYpHOH eaumHHIeH amuiio3bl? Kakoi THI TTTMKO3UIHOMN CBS3M OCYIIECTBISIETCS B 3TOM
Jucaxapuzie MeXay OcTaTKaMu D-Titoko3s1?

20. Kakyio xoH(popMaImio UMeeT MmorucaxapuaHas Mefmb aMUiI035bI?

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

22. Hanummre peakunio ruaposiv3a ManabTO3bl, SBISIOMIEHCS CTPYKTYpHOM eIuHHULIEeH KpaxMmana. B kakoil cpene
MIPOUCXOIUT 3Ta peakuusi? Kakoil MoHOCaxapu ojrydaeTcs B pe3ylbTaTe IOJIHOI0 MMApoIIn3a Kpaxmana?

23. O KakuX U3MEHEHMAX BO BTOPUUYHOU CTPYKTYpE IMOJMCAXapUAHBIX LENed Kpaxmalla CBUAETEIbCTBYET OTCYICTBUE
CHHETO OKpaIlUBaHUs ¢ HOIOM?

24. OObscHUTE, TIOUEMYy TI0JIOXKUTENIbHAS IpoOa TpoMMepa CBUIETENBCTBYET O MOJTHOM THIPOJIM3E Kpaxmala.

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

L. HanummuTte cxeMy peakuuy DHUPHINHA C BOAOIL.

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

3. Kakue cBoiicTBa mupuarHA MPOSBISIIOTCS B PEAKLUUMU C MUKPUHOBOHM KucnoTONH? HamumuTe cxemy peakiuu oOpa3oBaHuUs

NHUKpaTa MUPUANHA.
OOBsICHUTE YCTOHYMBOCTH MHUPHIMHA K OKHUCICHHUIO.

KakuM kpuTepueM apoMaTHYHOCTH yHOBICTBOPSET MOJEKyNa MUPUIUHA?
INoyemy nupuavH OPOSIBISET OCHOBHBIN XapakTep?

Hanummre cxeMmy B3aMMOAEHCTBUS NUPUAMHA C BOJOM.

Hammmmmte TayromepHsie (OPMBI MOYEBOH KHUCIIOTHI.

Hanumure cxemy B3auMOJIENHCTBUS MOUYEBOM KHUCIOTHI € THAPOKCUIOM HATPHM.
0. OObsICHUTE NIPUYMHBI BO3HUKHOBEHHUS OKPALINBAHUS B MypPEeKCHUIHOM 1pooe.
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6. YA EBHO-METOJANYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUILIJIMHBI (MOLYJIS)

6.1. Pexomennyemas auteparypa




6.1.1. OcHoBHas TUTEpPaTypa

ABTOpBI, COCTaBUTENN 3arnaBue WznarensctBo, rox | Komnu-Bo
JI1.1 |I'parx6epr U. U. OpraHudecKkast XUMHSL: yaeOHUK M.: Ipoda, 2002 72
JI1.2 | Lurosuu U. K. Kypc ananutnaeckoit xumun: yaeOHUK CII6.: Jlans, 2004 94
JI1.3 | Kuszes . A., Heoprannueckas XuMusi: yaeOHHK M.: Ipoda, 2004 94
Cwmapeirus C. H.
JI1.4 | Xomuenko I'. IT,, Heopranuueckas xuMusi: yaeOHHK CII6.: UTK 50
Hurosnu U. K. I'panut, 2009
6.1.2. JlonosiHuTEIBHAS JIUTEPATypPa
ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron | Komnu-Bo
JI2.1 |Kopenman 4. 1., 3ajauHMK 110 aHATUTUYECKON XUMUU: TUTPUMETPUIECKUE Boponex: BI'TA, 7
CyxanoB II. T., METOJIBI aHANN3a : yaeOHoe mocobue 2001
Kanunkuna C. I1.
JI2.2 |Hurmarymmun H. T ®dusndeckas 1 KOJUIOWIHAS XUMUS: yaeOHoe mocooue Cankr-llerepOypr: | DnekTpoH
Jlanb, 2022 HBIN
pecypc
JI2.3 |Hmenxo A. B, AHamUTHIeCKask XUMUSA H PU3UKO-XUMHIECKIE METOIBI , 2023 OneKTpoH
Cubupuesa U. A. WCCcIeoBaHus: yueOHOE TToco0ue HBIN
pecype
JI2.4 |HeuaeB A. I1., Opranuveckast XUMHsI Cankr-IlerepOypr: | OnekTpoH
Bomortos B. M., Jlanp, 2024 HBIN
Komaposa E. B. II. H., pecypc
CaBBuH
JI2.5 |Tensdman M. U., Xumusi: yaeOHUK Cankr-IlerepOypr: | DnekTpoH
IOctpatos B. I1. Jlans, 2025 HBI
pecypc
6.3.1 IlepeyeHb MPOrpaMMHOro odecnev4eHnst
6.3.1.1 | OC Windows XP
6.3.1.2 | MozillaFirefox
6.3.1.3 | MozillaThinderbird
6.3.1.4|7-Zip
6.3.2 IlepevyeHb MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM
6.3.2.1 | OnexTpoHHas OMOIMOTEYHAs CHCTeMa n3aTenbeTBa «Jlanpy. [TomHOTEKCTOBAS ANIEKTpOHHAS OHOINOTEKA.
WnavBuyaabHBIN HEOTpaHUYESHHBINH TOCTYN Yepe3 PUKCHpOBaHHbIM BHEHUI [P anpec akageMun HEOrpaHUYEHHOMY
KOJIMYECTBY MOJIb30BATENEH U3 JTF000U TOUYKH, B KOTOPOH UMeeTcs A0CTyM K ceTr MuTepHeT.http://e.lanbook.com
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUTIJIMHBI (MOAYJIS)
Aynuropus Bun pabdot Hasunauenune OcHAaIEHHOCTD
Cronpl, CTynbs YyJYEHUYECKHE, OEMOHCTPALMOHHOE 00O0pyIOBaHUE
(mpoextop ACER (1 mir.), nudpoBas uHTepakTuBHas jgocka (1 1mT.),
322 Jlex VYdeOHas aymuTOpHs o
nepcoHanbHE  kKoMmbiorep ACER (1 mr.) wm y4eOHO-HarmsmHBIC
mnocoous
Illkadp co cneunanu3upoOBaHHBIM HHBEHTapeM (IIPOOUPKH, KOJIOBI,
ITUIIETKH, [ITATHBBI, MEPHBIC CTAKaHbI, XUMUYCCKAE PEaKTHBHI), HIKa(
BeITsDKHOM (1 mmT.), Tabmmma  «PacTBOpMMOCTH  KHCIIOT W
433 JIab VYueOHas ayquTopHs ocHoBaumit» (1  mmr.), Tabmuma  «[lepmoandeckas  cucreMa
MenpaeneeBa" (1 wit.), mocka kimaccHas (1 IIT.), cToJbI JabOpaTOPHBIE
(6 mr.), Tabyperku (14 mrT.), CTYIBS ydeHW9eckwe (5 IIT.), paKOBHHA
(1 wt.), cryn /m (1 mr.)
KoMmriproTepHasi TEXHHKa C BO3MOXKHOCTBIO IIOJKIIFOYCHUSI K CETU
"UnTepuer” u  olecrieyeHHMEM  JOCTylla B DIJIEKTPOHHYIO
123 CP [Tomemenue s “HPOPMAIIMOHHO-00pa30BaTeNbHyl0  cpeay  opraHumsarmuu(19 mr.),
CaMOCTOSTEIbHOM paboThl | CTONBI (17 IIT.), KOMIBIOTEPHBIH CTON 6-M MECTHBIH (3 IUT.), CTYIbA
yaenndyeckne (34 mr.), crymes 1wm (18 mr.), cremwraxum ¢
maTepatypoii, Buaeoysenmuntens Optelec Wide Screen (1 mir.)
lkad co crennanu3MpOBaHHBIM WHBEHTapeM (IMPOOHMPKH, KOJIOBI,
MUTNETKY, INTATHBBI, MEpHbIE CTakaHbl, XUMHYECKHe peakTuBbl) (1
mT.), wkad BeITsDKHOW (1 mT.), Tabnuua «PacTBOPUMOCTH KUCIOT U
431 VYyebHast ayauTopust .
ocHoBaumit» (1  mr.), Tabmmma  «[lepmoamveckas  cucrema
MenpeneeBay» (1 mT.), mocka kimaccHas (1 mrT.), cTONBI TaGopaTOpHBIE
(5 wr.), Tabyperku (14 mr.), pakoBuna (1 wr.), cryn /M (1 mr.)




8. METOMYECKHE YKA3AHUS U151 OBYYAIOIUXCSA 11O OCBOEHUIO JTUCHUIIJIMHBI (MOAY JIS)

Meroauka H3ydeHHsI Kypca NpeaycMaTpHBaeT Hapsay C JIKIHUAMH M JTa0OpaTOPHBIMH 3aHATHAMHE, OPTaHH3ALUI0 CAMOCTOSATEIHHON
paboOTHI CTY/ICHTOB, NPOBEICHHUE KOHCYNbTALUH, PYKOBOJCTBO MOKJIAAAMH CTYACHTOB JUIS BBICTYIUICHHS Ha HAyJIHO-TPAKTHYECKUX
KOH(EpEeHIHSIX, OCYIIECTBICHUE TEKYIETO X IPOMEKYTOUHOTO (hOpM KOHTPOIISL.

Cucrema 3HaHMH 1O AUCHUILIMHE «XUMHUS» (GopMUpYeTcss B XOJE AyIUTOPHBIX M BHEAYAUTOPHBIX (CAaMOCTOSITENBHBIX) 3aHSTHH.
Hcrione3yst NEKIIMOHHBIA MaTepHal, yIeOHHKH W ydeOHBIe ITOCOOHS, MOMOTHUTENBHYIO JUTEPaTypy, HPOSBIAS TBOPUSCKHH MOIXO,
oOyuaromuiics TOTOBUTCS K JIAOOpAaTOPHBIM 3aHATHAM, paccMaTpHBas MX KaK IOMOJHEHME, YITyOJleHHe, CHCTeMaTH3aIlHI0 CBOUX
TEOPETUYECKHX 3HAHUH.

J1n1s1 OCBOCHUS TUCIMIUTMHEI CTYAEHTaMH HEOOX0IUMO:

1. mocemaTs JIEKIMY, HA KOTOPBIX B CKATOM M CUCTEMHOM BMJE M3JIaralOTCsi OCHOBBI JUCLUIUIMHBL JAOTCS ONpPENENICHUs MOHITUH,
TEpMHUHOB, KOTOpBIE IOJKHBI 3HATh CTyAeHThL. CTYAEHTY BakKHO IOHAThb, YTO JIEKIMA €CThb CBOeoOpas3Has TBopueckas ¢(opma
CaMOCTOATENbHOM paboTbl. Hago mNbITaTbCs CTaTh aKTHUBHBIM COYYAaCTHHKOM JICKIMM: JyMaTbh, CPaBHHBaTbh H3BECTHOE C BHOBb
[OJy4a€MbIMM 3HAaHUSMHU, BOWUTH B JIOTMKY U3JI0XKEHHMsSI MaTepuana JIEKTOPOM, CIEIUTh 3a XOJOM €ro MbICIEH, 3a ero
apryMeHTanuel, HaXOOWTh B HeM Kaxymiuecs BaM cTaboCTH. Bo BpeMs NeKiuu MOXKHO 3aJaTh JEKTOPY BOIPOC, XKENaTeIbHO B
NHUCBMEHHOM (popMe, 4TOOBI He MeIlaTh U HE HapyllaThb JIOTMKH HPOBeJEHMs JeKIMu. Kaxnas jgekuust JoJpkHa OBITh JOTHYECKH U
BHYTPEHHE 3aBEpHICHHBIM 3TallOM H3JIOKCHHUS MaTepHana Kypca. [lopsmok HM3IokeHHS M 0O0BeM H3JIaraeMoro Ha KaJOH JISKIHU
Matepuana ompenenserca Pabodeil mporpamMmoil yueOHON IMCIMIUIMHBI M HPEIYCMOTPEHHBIM B HEH pacHpenesieHHeM KOJIMYecTBa
9acoB Ha Kakaylo TeMy. Kajkmas JeKnus CTpOHTCS IO MPUHLUITY TPUAABL: OT OOIIEro — K 4acTHOMY, a Ha €€ 3aBeplIarolleM 3Tarle
— BO3BpalleHnEe K OOIIEeMy Ha YpOBHE BHOBb M3JIOKEHHOTO MaTepuana. JTo TpeOyeT HOAYMHEHHE €€ ONPEIEICHHOMY, CTPOTO
BBLJIEPKMBAEMOMY alIropuTMy Wid miaHy. OdeHb BaxHO cOOTHecTH Marepuan JIEKUUM ¢ TEMOW IpOrpaMMbl MU YCTaHOBUTb, KaKHe
ee BOIIPOCHI HAIIIM OCBEHICHHE B MPOCIYyMIAaHHOHN nekiuu. Taioke Mmoje3Ho oOpamarbes M K ydeOHuky. Jlekius u yueOHMK He
3aMEHSIOT, a JAOMOJHSIIOT APYT ApyTa.

2. mocemats J1abOpaTOpPHBIE 3aHATHS, K KOTOPBHIM CJEIyeT TOTOBHTHCA WM aKTHBHO Ha HUX paborarb. JlabopaTopHble 3aHATHA
HEOOXOAMMO IUIAHMPOBATh TaK, YTOOBI TeMa JIGKIMH IPEAIIeCTBOBaja JAaHHOM Teme iaboparopHoro 3aHsTHs. Ha mepBom
1a00paTOPHOM 3aHSATHM CTYIACHTBHI, KpOME HHCTPYKTaka IO TEXHHKE Oe30IacHOCTH, NOJDKHBI OBITH NMPEAyNpPeXIeHbl O pabodyeM
pacropsiike 3aHsTHs, B YACTHOCTU O TOM, YTO MX pabouue MecTa JOJDKHBI OBITh MOATOTOBIEHBI 10 3BOHKA. JlabopaTopHoe 3aHsTHE
HEoOX0AMMO HAa4YMHATh C OIpPOca, KOTOPHIH U IPyIIsl B 15 denoBek He HODKEH 3aHMMath Oombime 15-20 muH. Bo Bpems ompoca
JOJDKHBI OBITh OIPONIEHBI BCE CTYNEHTHI TPYIIBI, IMOTOMY BOIPOCHI, IpEATaraeMble CTyAEHTaM, IOJDKHBI OBITH HACTOJIBKO
KOHKDETHBI, 4TOOBI TPeOOBaJIi KOPOTKOTO, KOHKPETHOTO OTBETa. 3aTeM IIpernojaBaTeNlb JOJDKEH O3HAKOMHUTH CTYIAEHTOB C
COZICp)KaHUEM 3aHATHSA, C KOHKPETHBIMH OOBEKTaMH, KOTOpHIE OHH JOJDKHBI M3y4nTh. Ha KakaoMm 3aHATHH, NapaiedbHO C
nabopaTopHOil paboTON, PeKOMEHIyeTCs BBIIENATH AT CTYACGHTOB BpeMs (BO BTOPOH MOJOBHHE 3aHATHS) HA TPEIbABICHHE Ha
IOpOBEpPKy pPaboT, Ha MPOXOXKIECHHE TEKYIIero TEeCTUPOBaHUS (NUCBMEHHOTO OTBETa Ha YK€ INPOpabOTaHHBIC paHEEe TEMbI
1a0bopaTopHBIX 3aHATHI). CTYIOEHTHl, NPONYCTHUBIIME 3aHATHE, WIM HE IOJATOTOBHBINMECS K HEMy, NpHUIVIANIAlOTCA Ha
KOHCYIBTAIIMIO K IpenomaBaTenio. JlabopaTopHoe 3aHATHE 3aKaHUYMBACTCS IIOABEACHWEM WTOTOB: BBIBOJAMH II0 TeME U
BBICTaBJICHHEM OLICHOK.

3. cuCTeMaTH4ecKd 3aHUMAThCS CaMOCTOATENbHOHM paboTOM, KOTOpas BKIIO4aeT B cebs HM3ydeHHe IOMOJHHUTENbHOH uH(opmanuwu,
MaTepualioB Y4eOHHKOB M CTaTed W3 IEpHOAWYECKON JUTepaTyphbl, pelieHHe 3ajad, HalFCcaHWe OKIaaoB, pedepaToB Uit
HOJTy9IEHHS TITyOOKHUX JOMOTHUTENBHBIX 3HAHUH. 3a/IaHus JUIT CAMOCTOSTENBHON pabOTh BBIAAOTCS MIPEOAaBaTEIEM.

4. mox pyKOBOJCTBOM IIpeHojaBaTeNs 3aHMMATbCSl HAyJHO-UCCIIENOBATENbCKOM paboToll, 4To mpexamonaraer BBICTYIUICHUS C
JIOKJIa/laM{ Ha Hay4HO-TIPAaKTHYECKIX KOH(PEPEHIUX U MyOIHKALNIO TE3HCOB U CTaTe! 110 X PE3yIbTaTaM.

5. IpU BO3HUKAIOUIUX 3aTPYIHEHUAX IPU OCBOCHUM AUCLUIUIMHBI «XUMUS», A HEYCIEBAIOIUX CTYIEHTOB M CTYIEHTOB, HE
HOCEINAOIUX 3aHATHUSA, IPOBOIATCA €XKCHEIEIbHbIE KOHCYIbTAllUM, HAa KOTOpbIE IPUIVIALIAIOTCS HEYCIIEBAIOUIME CTYICHTHI, a
TaKKe CTYHAEHTHI, HCIBITHIBAIONIE TOTPEOHOCTh B TOMOIIX MPENoJaBaTeNsl MPU U3y4€HUN TUCHUIIHHBL.

ITpu n3yueHun AUCHMITIMHBL «XUMUA» CIEAYET YCBOUTH!

- OO01Iyr0 XUMHUIO

- Heoprannueckyro Xxumuto

- AHaNUTHYECKYIO XHMHUIO

- OpraHu4ecKkyr0 XUMHIO

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



