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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 IUTAHHUS.

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
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I'eonesnst ¢ ocHOBaMH 3CMH€yCTpOﬁCTBa
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Mukpobunomnorus

224

IInomoBoacTBO

225

®duznonorus U OMOXUMHUSI paCTCHUN

226

OO01ast reHeTHKa

227

OBOI1IEBOICTBO

2.2.8

OCHOBEI CEIIEKIIMH K CEMCHOBOICTBA

2.2.9

DUTONATOIOTHUS U SHTOMOJIOTHS

2.2.10

Menuopauus

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 pe3yJabTaTe OCBOCHUSA TUCHUILINHDBI oﬁyqamumﬁcsl JOJIKECH
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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 | BEIYHUCIATH COCTAB M KOJIMYECTBA MHUBHIYAIFHBIX BEIIECTB B PACTBOPAX
3.2.5 | coCTaBIATH MOJIEKYISIPHO-UOHHBIE YPaBHEHUS TUCCOLMALIMY U TUAPOIIN3a U ONIPENEIATh PEAKLIUIO CPEbI
3.2.6 | coCTaBIATH ypaBHECHUS, PACCTABIATH KOA(QQUIIMEHTHI, ONPEeNsITh OKUCIHTENb i BOCCTAHOBHUTEIh
3.2.7 | xapakTepu30BaTh CBOWCTBA U HAXOIUTh KOJIMUECTBEHHbIE XapaKTEPUCTUKHU BELIECTB U UX BOJIHBIX pacTBopoB (pH,
PacTBOPUMOCTH)
3.2.8 | cocTaBJISITh YypaBHEHUS KAUECTBEHHBIX PEAKIUI U YKa3bIBaTh IPU3HAKU UX MPOTEKaHUS
3.2.9 | BLIYMCIIATE CO/IEPKAHKE BELIECTB M0 pe3yabTaTaM aHaIu3
3.2.10 | ananm3upoBaTh y4eOHYI0, HAYYHYIO JINTEPATypy ¢ IPUMEHEHnEM HH(POPMALOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHN
3.2.11 | onuceIBaTh NOHATHSA, IAPAMETPBI U YCIOBUS Pa3JeICHUS U KOHIICHTPUPOBAHUs BEILIECTB
3.2.12 | onHCHIBATh CYIIHOCTH METOMA, XapaKTepPHU30BaTh 00IaCTh eTO PUMEHEHHS
3.2.13 | onHCHIBATH CBOMCTBA OPTAHNYECKUX COCTMHEHNI Ha OCHOBE TEOPHH MX CTPOCHHMS, B3aNMHOTO BIIUSHUS aTOMOB U
PEaKIMOHHON CITIOCOOHOCTH
3.2.14 | cocTaBiATh Ha3BaHUS U XMMUYECKUE YPABHEHUS PEAKLUI yIII€eBOAOPOAOB
3.2.15 | cocTaBIATH HA3BaHWS M XUMHYECKIE YPaBHEHHNS PEaKIMi CTUPTOB, (PEHOIOB M KapOOHMIIBHBIX COCIMHEHUH
3.2.16 | cocTaBIATE HA3BAaHHS M XUMHYCCKIE YPABHCHHUS PEAaKIHi KapOOHOBBIX KHCIOT U UX IPOU3BOTHBIX
3.2.17 | cocTaBiATh Ha3BaHUS U XMMUYECKUE YPaBHEHUS PEAKLUI a30TCoAepKaIUX IPOU3BOIHBIX YIIIEBOIOPOIOB
3.3 | UMeTh HaBBIKM M (MJIH) ONBIT JeSITEIbHOCTHU:
3.3.1 | B mcnonb30BaHUH (DyHJAMEHTAIBHBIX TIOHATHH U 3aKOHOB B PEIICHUH MPAKTHIECKHUX 3a[a4 1 YIIPaXHEHUH B
n1a60paTOPHON U MPAKTUIECKON paboTe
3.3.2 | B IpUMEHEHUU METOJI0B U CPEICTB XMMUYECKUX UCCIIEA0BaHUM
3.3.3 | camocTosTENpHO paboThHI B chepe MpOBeACHNs HAyIHBIX UCCISTOBAHUN
3.3.4 | B mpoBeeHNH Ta00PATOPHBIX aHATN30B
3.3.5 | B aHanm3e y4eOHOMU, HAYYHOIT JIUTEPATypHl C IPUMEHEHHEM HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH
4. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHBI (MOAYJIS)
HaumeHoBaHue pa3/iesioB H TeM /BUJ Cemectp / | YacoB | Komneren- | Jluteparypa | Unrte | Ilpak. | IIpumeuanue
3aHATHA/ Kype 1137071 pakr. | moar.
Pa3znes 1. OcHOBHBIEC HOHATHS M 3aKOHBI
XMMUH
Tema 1.1 OcHoBHBIC MOHATHS XUMuH /JIek/ 1 1 OIlIK-1.1 J1.1J11.2 0 0
OIIK-1.2 JI1.3
JI1.4J12.1
JI2.2J12.3
J12.4 J12.5
Tema 1.1 OcHoBHBIE OHSATHS XUMUH /Cp/ 1 1 OIIK-1.1 JIT.1JI1.2 0 0 Ormpoc,
OIIK-1.2 JI1.3 IIPOBEPKa
JI11.4J12.1 3aJlaHuH
JI2.2J12.3
J12.4 J12.5
Tema 1.2. OcHOBHBIE 3aKOHBI XUMUH /JIeK/ 1 1 OIIK-1.1 JIT.1J11.2 0 0
OIIK-1.2 J1.3
JI1.4J12.1
JI2.2J12.3
J12.4J12.5
Tema 1.2. OcHOoBHBIE 3ak0HBI XUMHN /Cp/ 1 1 OIIK-1.1 J1.1J11.2 0 0 Ompoc,
OIIK-1.2 JI1.3 IIpOBEpKa
JI1.4J12.1 3aJaHuf
JI2.2J12.3
J12.4 J12.5
Pa3gen 2. CtpoeHue aToma u
TMepHOAUYECKHIA 3aK0H
Tema 2.1. D1eKTpOHHOE CTPOCHHE 1 1 OIIK-1.1 JIT.1JI1.2 0 0
aToma /JIex/ OIIK-1.2 J1.3
JI1.4J12.1
JI2.2J12.3
J12.4 J12.5




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

J12.4J12.5




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

pabot




Tema 7.4. T'anbBaHUUECKUIT JIIEMEHT. 4 OIIK-1.1 J1.1J11.2 Ompoc,
DneKTpoAHbIE MOTeHIHABL. Koppo3us u OIIK-1.2 JI1.3 MIpOBEpKa
3amuTa Metaios /Cp/ JI1.4J12.1 3aIaHWH,
JI2.2J12.3 3aIIUTa
J12.4 J12.5 1a60PaTOPHBIX
pabot
Paznen 8. Heoprannueckast xumusi.
BaxHeiimue Kaaccbl HEOPraHUYECKHX
coeqMHEeHHu I
Tema 8.1. Knaccudukanus 1 HoMeHKIaTypa 4 OIIK-1.1 JIL.1J11.2 Omnpoc,
MPOCTHIX M CIOKHBIX BetecTs /Cp/ OIIK-1.2 JI1.3 MIpOBEpKa
JI1.4J12.1 3a1aHui
JI2.2J12.3
J12.4 J12.5
Tema 8.2. Kiaccudukaius 1 HOMEHKIIATypa 4 OIIK-1.1 JIT.1JI1.2 Ormpoc,
okcuJoB. IloayueHue u cBoicTBa OIIK-1.2 JI1.3 IIpOBEpKa
coneobOpa3yrommx okcuaos /Cp/ JI1.4J12.1 3aJaHu’
JI2.2J12.3
J12.4J12.5
Tema 8.3. OcHOBaHUSA (THIPOKCHIIBI 3 OIIK-1.1 JI1.1J11.2 Omnpoc,
meraiioB) /Cp/ OIIK-1.2 J1.3 IIpOBEpKa
JI1.4J12.1 3aJaHuNi
JI2.2J12.3
J12.4J12.5
Tema 8.4. Kucnotsr /Cp/ 2 OIIK-1.1 JI1.1J11.2 Omnpoc,
OIIK-1.2 JI1.3 MIpoBEpKa
JI1.4J12.1 3aJaHuN
J12.2J12.3
J12.4 J12.5
Tema 8.5. Comu /Cp/ 2 OIIK-1.1 J1.1J11.2 Ompoc,
OIIK-1.2 JI1.3 MIpOBEpKa
JI1.4J12.1 3a/1aHui
JI2.2J12.3
J12.4 J12.5
Pa3gen 9. KauecTBeHHblIi aHaIM3
Tema 9.1. MeToapl Ka4eCTBEHHOIO aHaIN3a. 12 OIIK-1.1 JI1.1 J11.2 Ompoc,
Peakuuu, ucnosb3yemMple B KaUeCTBEHHOM OIIK-1.2 JI1.3 MIpOBEpKa
aHanuse. Peakuuu paznenenus u JI1.4J12.1 3a1aHui
obHapyxeHHa. CeTeKTHBHOCTD U JI2.2J12.3
CHenru(pUIHOCTL AHATUTHICCKUX PEaKITHH. J12.4 J12.5
Y CIIoBYISI BBITTOJTHEHHST PEAKITHIA.
UYyscTBUTENBHOCTE. DAKTOPBL, BIUSIOLINE HA
qyBCTBUTEIBHOCTh. PEaKTUBBI: YaCTHBIE,
crieruIecKue, TPYIIoBEIC.
Knaccudukanus nonos. Kucnorno-ocHoBHas
KJaccuukanus. MeTosl KaueCTBEHHOTO
aHanm3a. JJpoOHbIA U cHCTeMaTHISCKHI
anamms /Cp/
Pazgen 10. KosiuuecTBeHHBbIH aHAIN3
Tema 10.3. MeToabl KUCTTIOTHO-OCHOBHOTO 4 OIIK-1.1 JIT.1J11.2 JlaGopaTtopHoe
tuTpoBaHKs. OCHOBHOE ypaBHEHHE METO/A. OIIK-1.2 J1.3 3aHATHE.
Paboune pactBopsl. CTaHAapTHBIC PACTBOPHI. JI1.4J12.1 Pabora B
Nnnukatopsl. [Topsanok u TexHuka J12.2 J12.3 MaJIbIX
tuTpoBanus. Pacuersr /J1ab/ J12.4 J12.5 rpymnmnax.
/Cp/ 8 OIIK-1.1 JI1.1J11.2
OIIK-1.2 JI1.3
JI1.4J12.1
J12.2712.3
J12.4 J12.5

Pazgen 11. Knaccudpuxauus
OpPraHMYecKuX coeIMHeHuil




Tema 11. Knaccuduxarust opraHuIecKux 1 1 OIIK-1.1 J1.1J11.2 0 0
coenuHenuit /Jlex/ OIIK-1.2 JI1.3
JI1.4J12.1
JI2.2J12.3
J12.4 J12.5
Tema 11. Knaccuduxranus opraHudecKux 1 8 OIIK-1.1 JIT.1J11.2 0 0 Ompoc,
coenunaeHnit /Cp/ OIIK-1.2 J1.3 IIpoBEpKa
JI1.4J12.1 3aJJaHHM,
J12.2 J12.3 3aluTa
J12.4J12.5 n1a00paTOPHBIX
pabor
Pazgen 12. HomeHKJIaTypa OpraHM4ecKux
COeMHEeHMIT
Tema 12 HomeHkaTypa OpraHu4ecKux 1 1 OIIK-1.1 JIT.1JI1.2 0 0
coenuHeHui /JIex/ OIIK-1.2 JI1.3
JI1.4J12.1
JI2.2J12.3
J12.4 J12.5
Tema 12 HomeHnknatypa opraHu4eckux 1 8 OIIK-1.1 JIT.1JI1.2 0 0 Ompoc,
coemuneHwmii /Cp/ OIIK-1.2 JI1.3 MpoBepKa
JI1.4J12.1 3a1aHUH,
J12.2 J12.3 3aluTa
J12.4 J12.5 1a00PaTOPHBIX
pabot
Paznen 13. Yraesonopoasbl.
Kaaccuduxanus. IlpenensHsbie,
HelpeaeJbHble 1 ApOMaTHYeCKHe
yrieBonopoansl. Kparkas xapaktepucTuka
MeTO/I0B MOJIy4eHHsl U CBOICTB
YINIEBOAOPO/I0B
Tema 13 YraeBomopoasl. Knaccuduxanus. 1 8 OIIK-1.1 JIT.1JI1.2 0 0 Ompoc,
IIpenensHble, HENIPENEIbHbBIE U OIIK-1.2 JI1.3 MIPOBEpKa
apoMartuyeckue yriaeBojopoasl. Kparkas JI1.4J12.1 3aJlaHuH,
XapaKTEepUCTUKA METOJIOB MOJIyYEeHHS U JI2.2J12.3 3aIUTa
CBOWCTB yrieBogopoaos /Cp/ J12.4 J12.5 1a00PaTOPHBIX
pabot
Paznen 14. IIpousBoaHbie yriieBoaopoi0B
/Cp/ 1 18 OIIK-1.1 J1.1J11.2 0 0 Ompoc,
OIIK-1.2 J1.3 MpoBepKa
JI1.4J12.1 3aJJaHHH,
JI2.2J12.3 3aIuTa
J12.4 J12.5 1a00paTOPHBIX
pabot
Pazgen 15. 3auer ¢ ouenkoi
3ayer ¢ onenkoi /3auéTCOy/ 1 8 OIIK-1.1 JI1.1J11.2 0 0
OIIK-1.2 JI1.3
JI1.4J12.1
J2.2J12.3
J12.4 J12.5
Pazgen 16. 3auer
3aver /3auért/ 1 0 OIIK-1.1 J1.1J11.2 0 0
OIIK-1.2 J1.3
JI1.4J12.1
JI2.2J12.3
J12.4J12.5
5. ®OH/JI OEHOYHBIX CPEJICTB
5.1. IlpumepHBIii HepedyeHb BOIPOCOB K 3a4eTy
1. IMpenmer u 3amaun XuMuH. SIBIeHNS QU3NYECKHe M XUMHUYECKHE. MecTo XUMHH CPEeIH eCTECTBEHHBIX HAayK. XUMHSA U
9KOJIOTHSL.
2. OCHOBBI aTOMHO-MOJIEKYIsIpHOM Teopuu. IloHsTHE aToma, 31eMeHTa, BeuiecTBa. OTHOCUTENbHAS aTOMHAas U
OTHOCHTEIIFHAS MOJIEKYISIPHAS MACCHI.
3. Mouib - equHMIIa KOJIMYECTBa BelllecTBa. MossipHas macca.

4. 3aKOHBI CTCXUOMETPUH: 3aKOH COXpPaHCHHA MACChbl BCIICCTBA, 3aKOH IIOCTOAHCTBA COCTaBa. OTHOCHUTENbHAS IIIOTHOCTD




rasa.

5. Crpoenue aroma. AtomMHoe sipo. Vzotonbl. CtabuiabHbIe U HECTAOMIIBHBIC SIpa.

6. JIBoiicTBeHHas TpUpoa dekTpoHa. CTpoeHHe 3EKTPOHHBIX 000JI04ek aToMOB. KBaHTOBBIC 4rcia. ATOMHbBIE
opbuTtanu. DIeKTPOHHbIE KOHYUTYpPALIMU aTOMOB B OCHOBHOM U BO30Y)KAEHHOM COCTOSHUSIX.

7. Otkpeitue J. . MeHneneeBsIM NepHOIMYECKOTO 3aKOHA M CO3JIaHHE TEPUOIMYECKO CUCTEMBl XMMUYECKUX
aneMenToB. CoBpeMeHHast HOPMYINPOBKA IEPHOIMIECKOTO 3aKOHA.

8. CrpoeHNe TIepHoIIYecKOd CHCTEMBI: OOJIBIINE W Majble TIePHOJIBI, TPYIIIBI U MTOATPYIIIIEL.

9. 3aBHCHUMOCTh CBOIICTB 3IEMEHTOB M 00pa3yeMbIX UMH COCTHHEHUI OT MOJ0XKEHHUS JJIEMEHTa B NMEePHOAUIECKO cHUcTeMe.
10. Bunbl xumudeckoil cBA3U: KOBaJleHTHas (TOJSIpHAs U HEMOJApHas), MOHHAs, METaJINuecKasi, BOJOPOJHAS.

11. MexaHU3MBI 00pa30BaHUSA KOBAJICHTHON CBS3M: OOMEHHBIN M JJOHOPHO-aKIENTOPHBIN. DHEPTHs CBA3H.

12. ONeKTPOOTPHUIATENBHOCTE. [0MAPHOCTD CBA3M, MHIYKTUBHBIA 3((DEKT.

13. Kpatnsie cBsizu. Moaens rubpuauzanun opoutaneil. CBsA3b dJIEKTPOHHON CTPYKTYPBI MOJIEKYS ¢ MX T€OMETPHUYECKUM

CTpOcHHEM (Ha IIPUMepe COSTMHEHHH IIEMEHTOB 2-T0 Ieproza). Jlenokaai3anus 3JIeKTPOHOB B CONPSDKEHHBIX CHCTEMaX,
ME30MEpPHBIN dPPEKT.

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

15. ATperaTHbIe COCTOSIHHS BEIECTB M MEPEXOIbI MKy HHUMH B 3aBHCHMOCTH OT TEMITEPaTypbl M JaBICHUA. ['a3bl.
T'azoBbIe 3akoHBI. YpaBHeHHEe MeHaeneeBa - Kimanelipona. 3akoH ABOraapo, MOJISIPHEIH 00beM.

16. Kupkoctu. Accounarysi MOJIEKyll B XHUIKOCTSAX. TBepabie Tena. OCHOBHBIE THUIBI KPUCTAJUIMYECKUX PELIETOK:
KyOMYECKHe U F'eKCaroHaJIbHbIE.

17. Kriaccudukanyss XMMUYeCKUX pPeaKluil: peakiui COSNUHEHNUs, pa3IoKeHus, 3aMelleHus, OOMeHa.

18. OKHCIUTETbHO-BOCCTAHOBUTENBHBIE peakiuy. Ompee/ieHne CTeXHOMETPHUUECKUX KO03(D(UINCHTOB B yPaBHEHUSIX
OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIUH.

19. Psin cranmapTHBIX 3JIEKTPOJHBIX MOTEHIHAIOB.

20. Ternosslie 3¢dexTsr xuMuuecknx peaknuii. TepMoxuMmudeckne ypaBHeHHs. Temora (3HTAIBNUA) 00pa3oBaHUSA
XUMHYECKUX coennHennii. 3akoH I'ecca B cieacTBUs U3 HETO.

21. CKOpOCTh XUMHYECKHX PEAKLHUH. 3aBUCUMOCTb CKOPOCTH PEAKLUH OT MPHUPOABI U KOHLUEHTPALMU PEATUPYIOMINX

BEILIECTB, IaBJICHUS, TEMIIEPATYPBI, IPUMEHEHHs KaTanu3aTtopa. KoHcTaHTa CKOPOCTH XMMUYECKOHM peaKui. DHEPIUs aKTUBALMH.
Karanus u xaranusaTtopsl.

22. OOpaTUMOCTh XMMHUECKUX peakuuil. XuMHUYeCKoe paBHOBECHE U YCIOBHs ero cmemienus, npuniun Jle Ilarense.
KoncranTta paBHOBeCUS, CTENEHb [IPEBPALLEHUS.
23. PactBopHsl. PacTBOPHMOCTS BEIIECTB M €€ 3aBUCHMOCTH OT TEMIIEPaTyphl, JaBICHUS, IPUPOIBI pacTBopuTens. CrocoOs
BBIPAXKEHHS KOHIIEHTPALUU PacTBOPOB: MaccoBasi JI0Js, MOJIbHAsI JOJIs, MOJISIpHAs KOHIEeHTpauus. TBepasie pacTBopbl. CIITaBbl.
24. CusnbHbIC U crta0ble 3IEKTPOJIUTHL. DNEKTpoauTHIe “cKas aucconmanus. Koncranra aucconuanuu. CreneHsb
JMCCOLHAIIH.
25. HonHble ypaBHEHUS peaKkLUi.
26. CBolicTBa KHCIIOT, OCHOBAaHUII U cojiell B CBETe TEOPUH DIEKTPOIUTHYECKON Iucconuanun AppeHnyca.
27. I'uoponus coneid.
28. OeKTpoau3 BOAHBIX PaCTBOPOB U PacIuIaBoB cojiel. IIpouecchl, MpoTekawmye y KaToa U aHoAa.
5.2. IlpumepHBlii NepedyeHb BOIPOCOB K IK3aMeHy

He npenycmotpen VII

5.3. TeMaTHKa KypCcOBbIX PadoT (KypPCOBBIX IPOEKTOB)
He npenycmorpeno VII

5.4. ®OHA OLCHOYHBIX CPEACTB AJIf NPOBeJCHUS TEKYIero KOHTPOJISI

OdopmieHre 1 3amuTa OTIETOB K Ta00paTOPHBIM paboTam

JlabopaTopHast pab0Ta BBIMOTHIETCS KaXKABIM CTYICHTOB MHAMBUAYAILHO. [ 3KOHOMUY BpeMeHHU U OoJiee TIIy0OKOTo
OCMBICIICHUS TA0OPAaTOPHOH pabOTHl HEOOXOANMO B IIPOLIECCE CAMOIIOATOTOBKH POYNTATH OIMCAHUE OIBITOB, YACTUIHO
3aIIOJTHATH MPOTOKOI TabopaTopHOH padoThl. Ha kaXkmoM 3aHATHH NOCIIE BEITOTHEHHS 3KCIEPUMEHTAIIBHON YaCTH IIPOBOTUTCS
TEeKyIHH KOHTPOJIb 110 YCBOEHHUIO ydeOHOro Marepuaia. CTyleHTy NpeiaraeTcs HECKOJIbKO BOIPOCOB, HA KOTOPBIE OH JIaeT OTBET
WM YCTHO, WM B TINCBMEHHOM BHZE. ECIN CTy/IeHT NpaBHIIbHO OTBETHII Ha MPENIOKEHHBIE BOIIPOCHI, 3HAUUT, MaTEepHal TEMbI UM
YCBOCH, W OH IIOJTyJaeT 3a4eT 110 JTaHHOW TeMe.

Taxum 06pa3om, (HOHI OLIEHOUHBIX CPEJCTB IO JAHHOH (popMe KOHTPOIIS BKITIOYACT B ce0s 2 3IeMeHTa:

- TpeGoBaHuUs K 0(OPMIICHHIO OTUETA;

- ZIOTIOJTHUTENBHBIE BOTIPOCHI JUIS 3AIIUTHI JJAOOPATOPHOH PabOTEL.

TpeboBaHMA K 0(OPMIIEHHIO OTYETa IT0 Ta00PATOPHEIM paboTam

BBEJIEHME

Oo61mre TpeOoBaHMS K BBITOJHEHUIO Ja00pAaTOPHBIX paboOT

ITepen BEITOTHEHNEM Ta00PAaTOPHOTO IPAKTHKYMa HEOOXOIMMO Ha BBOJHOM JIAOOPATOPHOM 3aHATHH M3YINTH OOIIME paBHia
MOBE/ICHUS M TEXHUKY O€30IIaCHOCTH MU BEITIOJHEHHH JIAO0PATOPHBIX pabOT IO XUMHUH, CIIMCOK JIUTEPATyphl PEKOMEHIYeMOH IS
WCIIONIBb30BaHUs ITPU NOATOTOBKH K BBIIIOJIHEHHIO JJAO0paTOpHBIX paboT u «TemaTuyeckuil miaH 1abopaTOpHBIX paboT»,
UMEIOIIHCS B 1ab0paTopHu.

TTopsinOK MOATOTOBKH K BBITIOTHEHHIO JIA0OPATOPHOH PabOTHL:

CTyIeHT JOJDKEH SIBIATHCS Ha Ta00paTOpHBIE 3aHATHS TOATOTOBICHHBIM K 1a00paTOPHOH paboTe, BEIOIHEHHE KOTOPO
HPEIYCMOTPEHO TEMAaTHYECKUM IUIAHOM Ha COOTBETCTBYIOLIYIO 1aTy.

ITpenBapuTenbHast HOATOTOBKA K pad0OTe BKITIOYAeT 0(OpMIICHIE IIEpBOH M BTOPOI YaCTH OTYETa 10 COOTBETCTBYIOIIEH (hopme H




BBIIOJTHEHHE 33JaHUS IS CAMOCTOSITENIFHOI TOATOTOBKYU K yKa3aHHOU 1abopaTopHOIt paboTe ¢ UCIOIb30BAHIEM MAaTEPHAIOB
JEeKIMH, y4eOHNKa U JaHHBIX METOJUYECKNX YKa3aHUMH.

Ortuer o npezcroseil padoTe odopMIIeTcs O CIeayomen popme: nata BEITOTHEHH paboThl, Ne tabopaTopHOit paboOTHI,
Ha3BaHUE paboTsl, I Teopernueckas gacts, 11 mpakTuyeckas 4acTs.

TeopeTuueckas yacTh - B pa3jese H3IaratoTcs OCHOBHBIE TOHATHSI, 3aKOHBI, pacueTHbIe (POPMyIbI, KOTOPbIE HEOOXOAUMO YCBOUTD
JUISL CO3HATEIBHOTO BBIITOJIHEHUS SKCIIEPUMEHTa U IPAMOTHOH 00pabOTKH pe3ynbTaToB. [lepedeHb MoHATHIT U 3aKOHOB UMEETCS B
METOIIYECKUX YKAa3aHHUAX K COOTBETCTBYIOIIEH Ta00paTOpHOH paboTe B paserie «TeopeTndeckas 0a3za SKCIIepUMEHTay, C
UCIIONIb30BaHHEM KOTOPBIX BBIBOASATCS (hOpMYIIBI Ul pacdyeTa OonpeenseMoit B paboTe BeTUIHHBL. B KOHIlE pa3zena IpHBOAITCA
PEIICHUS ¥ Pe3YAbTaThl BBIIIOJIHEHUS 3a/laHUH JUIS CAMOCTOSTEIILHOM TTOJITOTOBKH K COOTBETCTBYIOLIEH 1a00opaTopHOi paboTe.
ITpakTHdeckas 9acTb - B pa3jielie MPUBOJUTCS:

PHCYHOK U ONICaHHE OTBITHON YCTaHOBKUY;

nepedeHb HEOOXOAUMBIX PEAKTUBOB, IOCYAbI, BCIOMOTATEIbHBIX MATEPUAIIOB,

U3MEPHUTENBHBIX IPUOOPOB (I U3MEPUTENBHBIX IPHOOPOB yKa3aTh KJIACC TOYHOCTH, LIEHY JEICHNUS) B METOANYECKHIX YKa3aHUAX K
BBITIOJTHEHHIO COOTBETCTBYIONIEH TabopaTopHOii paboTHl);

TUIaH YKCIICPHMEHTA,;

ypaBHEHUsI peaKIuii;

TabJHIa IS 3aITUCH Pe3yAbTaTOB H3MEPEHUI.

Iopsimox BeIMoOTHEHHS 1Tab0paTOpHOIt pabOTHI

Ha naGopaTopHOM 3aHATHU CTY[EHT y4acTBYeT B MHIUBHUIYaIbHOM cOOECEI0BAHUU C MperoaaBaTeneM Mo COAEPKAHHUIO
npezcrosiueii pabotsl. [IpernonaBaTens Jenaer 3aKiI0UCHIE O TOTOBHOCTH CTyAEHTa K paboTe 10 copepkanuio 1 n 2 yacrei
0TYeTa, pe3ylabTaTaM BBITIOHEHNUS 3aJaHUS JUIS CAMOCTOSITEIIFHOM MOTOTOBKH, KOTOPBIE MTPEICTABIIAIOTCS B BUJIE CIICTYFOIINX
TaOIHIL.

B citydae 10cTaTO4HOTO YPOBHS IOJTOTOBKH CTYJCHT ITOJY4aeT JOIYCK K BBINOJHEHUIO SKCIICPUMEHTA U 110]1 HaOII0IeHHEM
nabopaHTa BEIOJHSACT PadOTy B COOTBETCTBHH C INTAHOM HKCIIEPHMEHTA, BHOCHT Pe3yAbTaThl H3MEPEHHUH B TaOJIHILY, IPOBEpsIeT
MOJyJIEHHbIE Pe3yAbTaThl U MPABUIBHOCTD MX 3allUCH Y IIpernoaBartelis. B ciydae HelpaBUIBHOTO H3MEPEHHUS U 3aIIHCH
HOJTYy4YEHHBIX PE3ylNbTaTOB CTYIECHT HOBTOPSET U3MEPEHHs U KOPPEKTUPYET 3aIIUCH Pe3ylIbTaTOB, I03TOMY Pe3ylbTaThl H3MEPEHUI
Ha IIEPBOM 3Talle [1eJIeco00pa3sHO BHOCUTB KapaHAamoM. [1pn TOCTHKeHHN pa3syMHBIX PE3yNbTaTOB U IPABUIBHOTO MX BHECCHHS B
Ta0IHITy He0OXOANMO IIPUBECTH B OPAIOK pabodee MeCTo, CIaTh METOAMIECKHE YKa3aHHs, 000pyI0BaHHE ISKYPHOMY FIIH
1a00paHTy U MOAIKCATh TaOIHIly SKCIIEpUMEHTANbHBIX JaHHBIX Y IpenoaBarTeis. B 3ToM cioydae cTyIeHTy 3a4nThIBaeTCS
BBITIOJIHEHHE KCIIEPUMEHTA, EMY CIEAYeT IIPUCTYIHUTh K 00paboTKe pe3yIbTaToOB M COCTaBICHMIO CIEAYIOIIETO Pa3/iena OTYeTa -
III Pacyers! u BEIBOIBI.

B paznerne nomkHBI OBIT IPEICTABICHEL:

Pacuer onbITHOTO 3HaueHUS (XOMBITH.) ONpeAensieMOil BENUYUHBI ITyTeM MOJCTaHOBKH B pacyeTHYIO (hOPMyITy COOTBETCTBYFOIIUX
TaOJINYHBIX JaHHBIX.

Pacuer Teopernueckoro 3HaueHUS (XTE0p.) onpenensieMoi BEeTHIUHBI IT0 COOTBETCTBYIOMEH GopMye.

Pacuer otHOCHTENBHOI OIIMOKH ¢ TOYHOCTEIO 10 0,1%.

ITpu mpoBeJeHNH PAacUETOB U BHECEHUH YHCIOBBIX 3HAUEHUH Pe3yIbTaTOB U3MEPEHUH U pacyeTOB B TAOIMILy HEOOXOAUMO
PYKOBOICTBOBATHCS OOMIMMHE IPaBHIIAMH IT0 00pa0OTKE pe3yabTaTOB H3MEPEHHUIH.

Ilocne 3aBepuenus 111 yactu oTuera, OH caaeTcsa Ha IPoBepKy. Iocie Mo10KUTENbHBIX Pe3yIbTaTOB IIPOBEPKU OTUETA JAHHAS
paboTa cunuTaeTcs BBIIOJIHEHHOM.

CTyIeHT JOMYyCKaeTCsl K 3K3aMeHy 10 JUCLMILUIMHE, €CIIM UM B TE€UEHHE CEMECTPA BBINOIHEHBI BCE IPEAYCMOTPEHHbIE
TEeMaTHYECKIM IIAHOM J1a00paTOpHBIE pabOTHI, TOYYEHBI TOJIOKUTENBHbIEC Pe3yIbTATHI TP BBOAHOM KOHTPOJIE, KOHTPOJIBEHOH
paboTe U BHINOTHEHB! HHANBUTyaIbHbIE 3aJaHUS 110 COOTBETCTBYIOIIMM Pa3fenaM IPOTPaMMBbI.

Bompocs! 1uist 3amuts! 1a60paTopHOit padoTh
Bomnpocs! u 3anaun k 1a60paTopHOiT paboTe CKOPOCTH XMMUUECKOH PEaKIIuIy

I. Uro Ha3bIBAETCSI CKOPOCTHI0 XUMHUUECKON peakiuu? B kakux enmHHUIax oHa uaMmepsiercs?

2. Kakue ¢axTopbl BAUSIOT Ha CKOPOCTh XUMHUYECKON peakimn’?

3. 3aBHCHMOCTh CKOPOCTH PEAKIMH OT KOHIICHTPAIlMH PEarnpyIOINX BEIIECTB B TOMOTCHHOW CHCTEME.
4. 3aBHCHUMOCTb CKOPOCTH PEAKIMU OT KOHI[CHTPAIUU PEarupykoMuX BEIECTB B FeTEPOTCHHON CHCTEME.
5. 3aKOH JEHCTBYIOIIUX MAacc.

6. KoncranTa CKOPOCTH XMMHUYECKOH peakLuy.

7. BnusHue TemmepaTypsl Ha CKOpOCTh XuUMHUeckux peaknuil. [Ipasmno BarT-T'odda.

8. Uro Takoe KaTaau3aTop, KaTajau3 U MHTHOUTOD, AJSl Yero OHU HYXKHBI?

9. KakoB MexaHH3M AEHCTBUS KaTaJM3aTOPOB B TOMOTEHHOW M reTEpOTreHHOM cucremax?

10. BrIpasure MmaTeMaTHUeCKH CKOPOCTH HPSAMBIX W OOPATHBIX PEaKIIHi:

a) N2 + 02 [1 2NO; 6) Fe203(ts.) + 3CO(r.) [ 2Fe(t8.) + 3CO2(T.);
B) 2NO + 02 [12NO2 1) N2 + 3H2 [ 2NH3.

11. Bo ckonbko pa3 yBeTMUUTCS CKOPOCTh pPeakiuu IpH noBbimeHnn temmeparypsl ¢ 20°C mo 50°C, ecnu TemnepaTypHBIid
k03¢ dunueHT paseH 3.
12. Bo ckonbko pas cienyeT yBeIMUUTbh KOHLEHTpalmio BemectBa B2 B cucreme 2A2(r.) + B2 = 2A2B(r.), yTo05I 1pH

YMCHBIICHUY KOHLICHTPAIMHU BeIIecTBa A B 4 pa3a CKOPOCTh PSIMON
pEaKIny He U3MEHWIIACH.

13. B cucreme CO + Cl2 = COCI2 xonnenTpanuto yrapHoro rasa yesenuamwid ot 0,03 mo 0,12 Moib/1, a KOHIIEHTpaLUIO
xsiopa — ot 0,02 1o 0,06 Monb/11. Bo ckoIbKO pa3 Bo3pociia CKOPOCTh NPSIMON peakiuu?
14. Yemy paBeH TemItepaTypHBIH KO3(OHUINEHT CKOPOCTH PEaKIUH, €CIIM TPH YBEIWYECHUH TeMIiepaTypsl Ha 30 rpamycoB

CKOpOCTb pEaKLIUU BO3pacTaeT B 15,6 pas.
15. ITpu 150°C HekoTopas peakuus 3akaHunBaeTcs 3a 16 MuHyr. [IpuHuMas TemnepaTypHbld KO3 GHUIUEHT CKOPOCTH




peakIy paBHBIM 2,5, pacCUUTaTh, 4epe3 Kakoe BpeMs 3aKOHUUTCSA 3Ta Peakiys, eClii IpoBoaAuTs ee: a) mpu 200°C; 6) mpu 80°C.

Bompocs! 1 3aaun k 1a00paToOpHO paboTe « XMMHIECKOe PaBHOBECHE

1. Kaxkme peakunu Ha3pIBalOTCS HEOOpaTUMBIMK M oOpatumbeiMu? [IpuBenure mpuMepsl.

2. JaiiTe onpenenenue NOHATHIO XMMHUUYECKOE paBHOBecHe. Kak MOXHO HCIIONb30BaTh 3aKOH JEUCTBYIOIIMX MAacc JUIL
00paTUMBIX peakiuii?

3. Jaiite onpeneneHue MOHATUIO KOHCTAHTA PaBHOBECHSL.

4. CBs3p KOHCTaHTBI PAaBHOBECHUS C PABHOBECHBIMU KOHIEHTpanusiMu. OT Kakux (paKTOPOB 3aBUCHUT 3HAUEHHE KOHCTAHTBHI
paBHOBecHs?

5. Coopmynupyiite npunaiwn Jle-1latense. Kakne gaxkTopsl BIUAIOT Ha U3MEHEHHE XHUMHYECKOTO PaBHOBECHS?

6. Kak BIHSIOT yMCHBIICHHE KOHICHTPAIIUM PEaTHpPYIOMIMX BEIIECTB, TEMIICPATyphl M AABICHHUS HAa CMEIICHUE
XUMHYECKOTO paBHOBecus B peakuuu: N2 + 3H2 [1 2NH3 + Q.

7. Kak BAMsIOT yBeIMUEHME KOHLEHTPALUU NPOLYKTOB PEAKLUH, TEMIIEPATYPbl U JaBJIECHUS HA CMEIEHHE XMMUYECKOTO
paBHOBecus B peakiuu: N2 + 3H2 [ 2NH3 + Q.

8. PaBHOBecue B rereporeHHsIx cucreMax. OT Kakux (pakTOpPOB OHA 3aBHCHT?

9. B kakyio cropony cmecturcst paBaoBecue peakimu COCI2(r.) [1 CO (r.) + CI2(r.) npu BBECHUH B PAaBHOBECHYIO
CHCTeMY UHEPTHOTO Ta3a mpu: a) V = const; 0) p = const.

10. Kak Bnusger uaMeHeHue JaBJICHHUsI Ha PABHOBECUE CIEAYIOIIMX PEaKIHii:

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

11. Yepes HekoTopoe Bpems mocie Hadana peakiuun 4HCI1 + O2 [ 2H20 + 2CI2 KOHIEHTpaluu BENIeCTB COCTABIISIIN:

[H20] = 0,12 moms/; [C12] = 0,12 momns/it; [HCI] = 0,3 mons/it; [O2] = 0,2 momns/i. Halinure: a) 3HaueHHe KOHCTAHTHI PABHOBECHST;
6) KaKOBBI HCXOJHBIE KOHI[CHTPAIIUU XJIOPOBOJIOPOAA U KUCIOpoaa?
12. Kak BAMSIOT yMeHbIIEHHE TeMIepaTyphbl, JaBleHUsS U KOHLEHTPALUUH MPOAYKTOB PEaKIUH Ha
CMEIICHNE XUMHIECKOTO PABHOBECHS B CIICAYIOIINX CUCTEMax?

a) 2NO + 02 [] 2NO2 + 28 kkai; 6) 2HBr [] H2 + Br2 -16 kkaun.
13. Koncranra paBHoBecus peakiuu FeO(k.) + CO(r.) [ Fe(k.) + CO2(r.) npu HeKoTOopoii Temnepatype paBHa 0,5. Haiinurte
paBHoBecHble kKoHIeHTparmu CO u CO2, ecni HaYaabHBIC KOHIICHTpAIKK 3THX BetiecTB coctaisin: [CO] = 0,05 monb/n; [CO2]
=0,01 momb/11.
14. PaBHoBecue B cucteme H2 (r.) + 12 (1.) [J 2HI (r.) ycTaHOBMIIOCH TIpU clieqyromux KoHuenTpauusax: [H2] = 0,025 mons/m; [12]
= 0,005 mouts/m; [HI] = 0,09 mosw/i1. OnpenenuTe UCX0JHbIE KOHIICHTPAIIUKM KO ¥ BOJOPOA. .
15. TIpu HekoTopoii Temmneparype paBHoBecue B cucreme 2NO2 [1 2NO + O2 ycTaHOBHIOCH NPH CIAEAYIOIMIUX KOHIIEHTPALHAX:
[NO2] = 0,006 monb/n; [NO] = 0,024 mons/n. Halinure: a) KOHCTaHTY paBHOBECHUS peakiuy; 0) NCXOJHYI0 KOHIeHTpanuio NO2.

Bomnpock! 1 3aaaun k gabopatopubiM pabotam o TeMe PACTBOPDI: «Teopus 31eKTpOIUTHYIECKOM AUCCOUaIuy. Peaknu
HOHHOTO 00MeHa», «/loHHOE IPOU3BECHIE BOIBI, BOJOPOAHEIH IMOKa3aTenby, « napomms»
JlaiiTe ompeneneHus MOHIATUSIM JIEKTPOIUT M HeeKTponuThl. [IpuBeaure mpumepst.
CdhopmynupyiiTe TpH HONOXKEHUS TCOPUH ACKTPOIUTHIECKON TUCCOLMALIUNH IIBEIICKOTO XHUMHUKa AppeHHyca.
KakoB MexaHU3M 3JIEKTPOJUTUYECKON TUccOlMalum?
JHaiite onpeneneHus NOHATHAM TUAPATHL, COIbBATHI, TUApATaLUs U coibBaTauus. Ilpusenure npumMepsl.
Juccounarusi KUCIOT (OTHOOCHOBHBIX, IByXOCHOBHBIX M TPEXOCHOBHBIX).
Juccounanust ocHOBaHUN (OJAHOKHCIOTHBIX, IBYXKUCIOTHBIX U TPEXKHUCIOTHBIX).
Jucconnanus cpeqHUX COJeH, KUCIBIX U OCHOBHBIX COJIEH.
HonHble ypaBHEeHHUs! peakuuil (Kakue BelecTBa ClieAyeT n300pakaTh B BHIE MOJEKYIN).
. [puBenuTe MpUMepbl HOHHBIX PEaKIUil WAYIIUX ¢ 00pa30BaHUEM OCaKOB.
10. [IpuBenuTe MprMepsl HOHHBIX PEAKIUA HIYIINX ¢ 00pa30BaHHEM ra3000pa3HBIX M MaJOPACTBOPHMEIX BEIICCTB.
11. IMpuBenuTe MpUMepsl HOHHBIX PEAKIUH UAYINX ¢ 00pa30BaHMEM MAJIOAMCCOLUHPYIONNX BEIIECTB (CIadbIx
9JIEKTPOJIUTOB).
12. [puBenuTe MprMepsl HOHHBIX PEaKIUi WAYIIUX ¢ 00pa30BaHHEM KOMIUICKCHBIX COCTMHCHHI.
13. Crenens aucconuanuu. KoncranTa qucconuanyy.
14. ®akTopsI BAMAIONINE HA CTETICHb AUCCONUANNH (IIPHPOA PACTBOPHUTEIIS,
KOHILIEHTpALMsI pacTBOpa U HAJIMYKME OJJHOUMEHHBIX HOHOB)
15. CurbHBIE 1 crtaOBIe SIEKTPOIIHTHI.
16. IlpuMeHeHHe 3aK0Ha AEHCTBYIOMNX MACC K CITA0BIM MICKTPOIUTAM.
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Bormpocs! 1 3a1a4n k 1a60paTopHbIM padboTaM «OKHCIUTEIbHO-BOCCTAHOBUTEIBHbIE PEAKIINIY, «DIEKTPOIN3)

Onexrponus. 3akoHsl Dapanes.

B uem pa3HHIA MPOIECCOB 3MEKTPOIN3a PACIIaBOB U PACTBOPOB. IIpuBecTH MpHUMeEpEL.

UYro Takoe BBIXOJ MO TOKY?

Yro Takoe 3JIeKTpopapUHIPOBAHIE METAJIIOB?

. Haiinure 00bpeM kucmoposa (H. y.), KOTOPBIH BBIIEISAECTCS NPH NMPOIYCKAaHUU TOKa CiiIoi 6A B TeueHnu 30 MuH. gepe3
BoaHBIN pacTBop KOH.

6. [Ipu snexrponnze BogHoro pacreopa Cr2(SO4)3 Tokom cuiioit 2A macca Katoaa yBenuyuiack Ha 8 r. B TeueHun kaxoro
BPEMEHH IIPOBOININ JIEKTPOIH3?

7. BeraucauTh 31eKTpOXUMHYECKIH SKBUBAJICHT IMHKA, €CIIU IIPH 3IeKTpouse pactBopa ZnCl2 Toxkom 2,8A a 3a 5 muH 32 cex
BeiAenunock 0,314 r nunka. [TpuBegure cxemy 271eKTpOIM3a U ypaBHEHHsI PeaKIMil Ha SIEKTPOJax.

8. IIpwm sanekTpommse pacTBopa cyiabdara MeIu Ha aHOE BEIAEMMIOCE 560 Mt kucinopoa. CKOJIBKO TpPaMMOB MU BEIIETHIIOCH Ha
katoje? Hanuimure ypaBHEHUS peakUuii, IPOTEKAOMIMX HA 3IEKTPOJax.

9. CocTaBUTH AIIEKTPOHHBIE YPAaBHEHUS PEeaKIUil, IPOUCXOIAIINX Ha YTOJIBHBIX 3JIEKTPOIaX MPH 3IEKTPOIU3E PAcTBOpa XJIOpHIa
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menu (II). Ompenenutsb, KaKue TPOAYKTHI BBIICISIOTCS Ha dJIEKTPOJaX.

10. CocTaBHUTh JICKTPOHHBIC YPABHEHUS TPOIIECCOB, IIPOUCXOISIIHNX MIPU IEKTPOJIH3E pacTBOPa CyIb(aTa IIHKA C HHEPTHBIMU
anexTpoaamu. ONpeaennuTh COCTaB MPOAYKTOB, BEIICIUBIINXCS Ha SIEKTPOaX U 00pa30BaBIINXCS B KATOTHOM U aHOTHOM
HIPOCTPAHCTBE.

11. CocTaBUTh 2JEKTPOHHBIE YPABHEHHSI PEaKLUH, MPOUCXOIAIINX MIPU dIEKTPOIIM3E PacTBOpa Cynb(daTa HUKENS C HUKEIEBBIM
AHOJIOM.

12. KakoBa cujia TOKa MpH 3JEKTpon3e, eciu 3a 50 MuH Bbaenmiack Best menpb u3 120 ma pactBopa CuSO4 konuenTpauuu 0,4
MOJIB/n?

13. Kakoit 00bem Bogopoaa (H.y.) BBIACTUTCSA Ha KaToje, eciau yepe3 pactBop NaCl npomyieH Tok cuitoit 2A B Teuenue 20 Mun?
14. letans xpomupyercs B BogHoM pactBope Cr2(S04)3 npu cune Toka 3A. OnpenenuTs Ipoa0JKUTEIbHOCTh 3IEKTPOIN3a, €CIIH
Ha MOBEPXHOCTH JieTalll Heobxoanmo HaHecTH 1,3 T xpoma. Beixon mo toky paser 40%.

15. B yeM 0cOOEHHOCTH METANTUYECKON CBSI3U?

16. YUrto Takoe psiJi HAPSDKEHUST METAIJIOB, M KaKHe MPaKTUYECKUE BHIBOJBI MOXKHO CHENIaTh U3 HEro?

17. Kakyro (yHKIIHFO BBITIOTHSIET METAJII IIPH B3aUMOJISHCTBUY C KHCIOTaMU?

18. Yem oObsACHsAETCS MacCCUBUPOBaHKE MeTanaoB? Kakue MeTauibl HAaCCUBUPYIOTCA KOHIIEHTPHPOBAHHBIMU PACTBOPAMHU CEPHOM U
A30THOM KHCIOTHI?

19. Kakue meTasuibl B3aUMOICHCTBYIOT C KHCJIOTAMH U IIEI0YaMu?

20. Kaxue poayKTHI IOIY4aroTCs IPH B3aMMOICHCTBUHU aKTHBHBIX MeTaiuIoB (Li — Al) ¢ KOHIIEHTPHPOBAaHHO CEPHOM KUCIOTOI?
IIpuBeauTte npruMepsl U HAIMIIUTE YPABHEHUS PEAKIIMN.

21. Kakue BemiecTBa rnoxy4arorcs Mpy B3auMOJICHCTBUM MajoaKTUBHBIX MeTaiioB (Cu — Au) ¢ KOHIIEHTPUPOBAHHOW a30THOM
kucinotoi? [Ipuseaure npuMepsl ¥ HAUIIUTE YPABHEHUSI PEaKLIU.

22. B pacTBOp XOpPOBOJOPOAHON KHCIOTHI OITYCTHIIH IIHHK KOoJIU4ecTBOM BemecTsa 0,2 Mok, Kakoit 06beM raza MoxkeT
BbLIETUTHCA (H.Y.)?

23. JIyig moydeHus: BOJopoJia 00paboTalii cMeCh CTPY)KEK METallla U MEJIM Maccoi 1 T pacTBOpoM pa30aBICHHON CepHOM
KUCTIOTH. OOBEM BBIICTUBIIETOCS BOJOPOA OKa3aJICs paBHBIM 1,12 11 (H.y.). BeraucanTs cocTaB cMecH B MPOIEHTAX.

24. Tlpu pacTBOpeHHHU 00paslia CMECH ONMIIOK MeJIH, KeJle3a U 30J10Ta B KOHIIEHTPUPOBAHHOHN a30THON KUCIIOTe 00pazoBasoch 6,72
nraszau 8,55 r HepacTBOpUMOro ocraTka. [Ipu pacTBOpeHHH Takoil e HaBECKU B XJIOPOBOJOPOJHON KUCIOTE BBLAEIUIOCH 3,36 11
ra3a. OnpenenuTs NPOLEHTHBIA COCTaB UCXOAHON CMECH.

25. Kaxoit 13 MeTayuIoB He BBITECHSET BOJOPO U3 pa30aBIEHHBIX PACTBOPOB KUCIOTHI:

a) Mar{Hui, 0) XpoM, B) HAaTpui, T) PTYTh
26. Kaxve U3 IepeInCIeHHBIX METAJUIOB CIIOCOOHBI BRITECHUTH BOJIOPOJT M3 BOJIBI?
a) ’eneso, 0) HaTpuii,  B) cepebpo, T) JTUTHH

27. XKene3nas miaacTUHKa Maccoi 6 I morpyxeHa B pacTBOp MeIHOro Kyrnopoca. IlnacTunky BeIHYAH, BeICymwid. Ee macca
okazanach paBHo#t 10,13 r. 28. Beiuuciute Maccy Meau, OCEBIIEH Ha MIACTHHKE.

28. Jlutuit maccoti 0,7 T omyctrim B 100 mut Bogsl. Onipenenute 00beM BBIACTHBIIETOCS ra3a H MAaCCOBYIO JIOJII0 00pa30BaBIIETOCS
BEILIECTBA B PaCTBOPE.

BOHpOCBI " 3aga4u K na60paTopH0ﬁ pa60Te «Hacprmennsie YriIeBO4OPOAbD?

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

2. CpaBHHUTE pacTBOPUMOCTh Ba3eJIMHOBOIO Macna B KaKA0# U3 Tpex Ipynn pacTBoputenei. B kakoi rpymme
pacTBOpseTCs Ba3eNHHOBOE Macio?

3. Ha ocHOBaHMHU MONy4EeHHBIX PE3yIbTATOB NPEACKaXXKUTE, B KAKOM H3 pacTBopuTeneil — quatunosoM sdupe (L1=1,15D, [
=4,34), muokcane ([1=0, [1=2,21) wiu numetundopmamuae ([1=3,86D, [1=36,7) — Ba3eIMHOBOE MACIIO PaCTBOPATLCS He OYIeT.
4. [Mpoucxomut 1 W3MEHEHNE OKPACKH IEpMaHraHaTa KaJius B poOHpKe?

5. CpaBHUTE [I€ICTBUE OKUCIUTEIECH — IIEpMaHraHaTa Kajlus B HEUTpalbHOU, KUCJIOH U ILENOYHOM cpenax — IpH
KOMHATHOM TeMIlepaType U PU HarpeBaHUM.

6. Ha ocHOBaHMU IIPOBEJEHHOTO SKCIEPUMEHTA CIENaiTe BBIBOA 00 OTHOLICHHH AJIKAHOB K OKHCIICHHUIO.

7. ITo xakoMy MexaHH3My HPOTEKAeT PEAKIMsd OPOMHPOBAHMS IIPEACIBHBIX YITICBOIOPOIOB?

8. IMouemy ms mpoBeneHUS peakuu OPOMHUPOBAHMS aJKAHOB HE0OX0auMO oOirydeHne Y® cerom?

9. OOBsicHHUTE, MOYEMY B 3aKPHITOH YEpHBIM KOJMAYKOM KIOBETE PEaKIMOHHAsl CMeCh HE 00ECIIBEYMBACTCS.

10. HammmmmTe cramum peakuny OpOMHUpPOBAaHUS TekcaHa (B FeéKCaHe HECKOJIBKO BTOPHYHBIX aTOMOB yIJIepoja H,

CIIeIOBAaTEIHHO, BOSMOXKHO 00pa30BaHNE CMECH IPOIYKTOB MOHOOpOoMuUpoBaHs). Ha30BUTe MPOIYKTHI peaKITiH.

BOHpOCLI " 3aJa4U K na6opaTopH0171 pa60Te «HenaceimeHnHbie Yrii€BOAOPOJABI. AJ'II(CHLI, AJIKWHBI, aJIKaIUCHBD»

1. Hanmmure peaknuio OpOMUPOBAaHUS OJIEMHOBOW KUCIOTHL. OOBSICHATE MPOCTPAHCTBEHHOE HAIPABIICHUE PEAKIINH.
2. Kakast xauecTBeHHas! peakiys WCIIONb3YyeTcs IS TOKAa3aTelbCTBA HEHACHIIICHHOCTH UCIIBITYEMOTO COCIMHEHHS?
3. CpaBHUTE pEaKOHHYIO CIIOCOOHOCTH OJCHHOBON M (PyMapoBOi KUCIOT B PEakmUsX 3JICKTPO(HUIEHOTO

npucoeHeHNs. bpoMHupoBaHKe 0JICMHOBOM KHUCIOTHI MPOMCXOAUT PH KOMHATHOH Temmeparype. [Ipenckaxure, motpedyercs au
HarpeBaHue IpH OPOMUPOBAHIH (HyMapOBOIl KHCIOTHI.

HamnummTe cxeMbl peakiuii noiay4eHnsi, OpOMUPOBAHHS U MSATKOTO OKUCIEHMS (TMIPOKCHINPOBAHMS) STUIICHA.

O 4eMm CBUZETENBbCTBYET HAOJIIONaEMOE B ONbBITE 0OECIBEUMBAaHNE OPOMHON BOJBI M PacTBOpa NepMaHraHara?
HammmmTe cxeMBbl peakiiuy NOTydeHHs alleTHICHAa W KaueCTBEHHBIX PEaKIHi, BBITOTHEHHBIX B 3TOM OIIBITE.
OOBsiCHUTE NPUYMHY HAIUYUS B IEpBOIl MpoOHpKe IMEeNI0YHON cpensl, oOHapyKuBaeMoil ¢ momoIbio (eHonpranenHa.
O 4eMm CBUJCTENbCTBYET B HAaOJIIOAaEMOM ONbITE 0OECIBEYMBAaHUE OPOMHOW BOJBI M PAcTBOpPA MEpMaHIraHaTa Kajus?
Kakoe 3akiroueHne o CTPOSHHHM NPOJYKTa PEAaKIMH MOXKHO CHeNaTh HA OCHOBaHMHU IPOOBI ¢ OPOMHOI BomON?

0. Hammmmte cxemy peakuuy OpOMHpPOBAaHUS METHIMETAKpPHIIATA.
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Bomnpocs! u 3anaun k 1a60paTopHOI paboTe «ApoMaTHIECKHE YITIEBOIOPOIBD)

1. Hanumure cxeMy OKuCIEHHS |-MeTHII-2-3THIOCH301a.

2. B pesynpraTe OKHCIEHHS romoiiora OeH30Ja ToiTydeHa TepedraneBas kuciaoTa (6eH301-1,4-1uKapOOHOBas KHCIOTA).
Kaxkue yrneBomopo s MOTIIH OBITH HOABEPIHYTH okucieHnto? [Ipuseaute 1-2 mpumepa.

3. Hanumure cxemy peakiuu cyabGUpoBaHus HadTalMHA, YYUTHIBAs, YTO B YCIOBHUIX ONBITA CYIb(UPOBAHNUE MPOUCXOIUT

nipu remneparype 140-190 °C.

Bomnpocs! u 3anaun x 1aboparopHoil pabote «MoHO(DYHKIIMOHATBHbBIE IPOU3BOJHEIE YITIEBOIOPOIOB. ['aoreHonpon3BOAHbIE,
TUAPOKCUIICOIEPIKAIINE TIPOM3BOJHEIE (CITUPTHI, (HDEHOIIBI)»

1. Hanummre cxeMy peakiuy INOIY4eHUs XJIOPITAHA.

2. ITo xakoMy MexXxaHH3My HPOTEKAeT 3Ta PeaKuus?

3. Kakyro ponbs B 1aHHOM peakiuu uUrpaer cepHas kucinora? byner nu mpoucxoauTs, 00pa3oBaHUE STHIXJIOPUAA B
OTCYTCTBUE CEPHON KUCIOTHI?

4. Hanmmure peaknuro ruaposinia OeH3WIXIOpUIA.

5. ITo xaxoMy MexaHH3My HMPOUCXOJHUT PEaKIHsl THAponu3a OeH3mnxaopuaa?

6. ITouemy OeH3WIXJIOPH] JIETKO BCTyHMaeT B peakuuro rujapoinsa? Kakas mpomexyrouHas yactuna oOpasyercst B X0Je
peakuu?

7. Yem 00BsICHSCTCS YCTOWYNBOCTD XJIOpOEH301a K rHApoin3y? OmnuImuTe pacrpeneieHne 3JIeKTPOHHON MIIOTHOCTH B
MOJIEKYJIE XJIOpOeH30I1a.

8. HanunmmuTte cxeMy peakuuy Jeruapatanyu 3THIOBOro cnuprta. [lo kakoMy MexaHM3My IMPOTEKAaeT 3Ta pPeakuus?

9. Kaxoit mpomykT oOpa3yercs B pe3ylbTaTe Peaknuyl JeTHApaTaIliy 3THIOBOTO CIIHpTa?

10. Hamumute cxeMy peaknuy KaxJI0ro U3 CIUPTOB ¢ peakTuBoM Jlykaca M yKakuTe MeXaHU3M peakiuu. OOBsICHHTE poib
XJIOpUA IIMHKA KaK KHUCIOThI JIbtonca.

11. Ha ocHOBaHMH SKCIIepIMEHTANBHBIX JaHHBIX CICTAalTe BBIBOJ O PEAKIIMOHHOW CIIOCOOHOCTH MCCIETYyeMBIX CIHPTOB.
12. Hammmmte peakiro B3aumoaeiictsus ¢ernona ¢ xiaopuaom xenesa (II).

13. [Touemy peaxiys OpOMHPOBAHUS CIY)KAT KayeCTBEHHOU Ui oOHapyxeHUs! (HeHONO0B?

14. OOBsICHHUTE JIETKOCTh OpOMHPOBaHUs (eHoa.

Bomnpocs! u 3anaun x 1aboparopHoii pabote «KapOoHUIBHBIE COSANHEHUS. ATIBIETH/IBI U KETOHBD)

L. HammmmTe peakunio IucrponopuuoHupoBaHus popmanbaeruia. Hanuume, kakoro coeanHeHus: 00ycIoBIUBacT,
KHUCIIYIO PEAKIIHIO CPeIbI?

2. ITo xakoMy MeXaHH3My OCYIIECTBILSICTCS PEaKIHs JUCIPOIOPIHOHUPOBAHUS (hopManbaeruaa’?

3. Uro mpou3ouaeT ¢ MpoAyKTaMu PeaklUH MpU AajbHEHIIeM UX OKUCICHUH, T. €. IPHU U30BbITKE okucnuTens? Hamummute
yYpaBHEHHUE PEaKLUH.

4. Hammmmme peakimro oxucierns gpopManpaeruaa ruapoxcunom meau(Il).

5. CpaBHHUTE CIOCOOHOCTh K OKUCIICHUIO (popMaberujia 1 aleToHa Ha OCHOBAaHHM JKCICPHMEHTAIBHBIX HaONIONCHUIL.
6. HamnmmTe cxeMy peakiyy B3auMOJCHCTBHS (GopMainbaeruia ¢ 2,4-TMHUTPO(GEHUITHAPa3HHOM.

7. Ilo xakoMy MeXaHHU3My OCYLIECTBIIIETCS peaKLus?

8. HammmmTe cxeMy peaknuy MOJTydeHHs OKCHMa alleTOHA U OIMIINTE MEXaHU3M.

9. Hanumre peakiuio obpazoBanus Hoxodopma.

10. CriocoOeH JIi 3THIIOBBIN CUPT 00pa3oBBIBATh H010(hopM?

11. Kakue coenuHeHHsS MOXHO OOHApYXKUTH C TIOMOIIBI0 HonodopMHON poOs1? Kakme cTpykTypHBIE (DparMeHTHI OHH
JIOJDKHBI COAEPKATH?

12. HanummuTte cxeMy peakuuy aneTroHa ¢ THAPOCYIb(MUTOM HATpus U OOBACHUTE, 10 KAKOMY MEXaHH3My OHa IPOTEKaeT.
13. Kaxkme oOpa3syroTcs BemiecTBa, €CIIM Ha IOJMYydeHHOE MPOU3BOIHOE MOIEHCTBOBATh Pa30aBICHHBIM PACTBOPOM KHCIOTHI?

Bompocs! 1 3agaun k nabopatopHoit padote «KapOoHOBBIE KUCIOTHI U MX (PYHKLMOHATIbHbBIE IPOU3BOIHBIE

L. HammmmTe cxeMy peakiyy OKHCICHHUsI OEH3albIeriaa KUCcIopoJoM BO3yXa.

2. IMouemy mpoucxoguT 00eCIBEUNBaHNE PACTBOPA IIEPMaHIaHaTa KaJUs IPH J00aBICHUH 3TaHOTA?

3. Hanmummute cxeMy Aucconmanuy yKCycHOM kucioTel. Kak moaTBep:kmaeTcs 3TOT MPOIECC IKCHEPHMEHTAIBHO?

4. HanumuTte cxeMy peakuuy yKCyCHOHM KHMCIOTBI ¢ THAPOKCHIOM HaTpusl. Kak MOXHO ONpenenuTs KCIEpHUMEHTalIbHO

HEUTpaIN3auio YKCYCHOM KUCIOThI?

5 Hammmmmre cxemy peaknun oOpasoBarus amerara xene3a(Ill).

6 Hanummre crpykrypHyto GopMyly THOpOKCHIA AUAIeTaTa xejesa.

7. Hammmmre cxeMy peakiun oO0pa3oBaHMs KaJbLIUEBON CONN CTEAPUHOBON KHCIIOTHI.

8. Kakue coennHeHMs Ha3BIBAIOTCSA MbUIAMH?

9. Hanmumute cxemy peakuuu oOpa3oBaHUS OKcallaTa KaJlbLuUs.

10. HanunmmuTte cxemy peakuuy oOpa3oBaHUs 3TUIALETATa.

11. [To xakoMy MeXaHHU3My OHa OCYIIECTBISETCsA?

12. KakoBa pois KOHIIGHTPHPOBAHHOM CEPHON KHCIOTHI B PEAKINH ITEPUPHUKAIIN?

13. Hanummre cxeMmy peakiyy IIETOYHOTO TUApoau3a Ha npumepe 2-O-oneom-1-O-nanbMuToni-3-O-cTeponriiiuHa.
14. Ha ueM ocHoBaHa npo6a, ¢ HOMOIIbIO KOTOPOIl YCTaHABINBAETCS TOJIHOTA OMBUICHUS?

15. C Kaxo# Ienplo K PEaKnHOHHOH CMecH J00aBiseTcs HACHIICHHBIN PacTBOP XJIOpUAA HATPHA?

16. HanmumuTe cxeMy peakuuy TMAPONIM3a MbIIa Ha IPHMeEpe MalbMHTaTa HATPHSL.

17. C kaxoll Lenbro MPOBOAUTCA NMPEABAPUTENbHOE PACTBOPEHUE U MOCIEAYIOiee BbICaTMBaHUE MbLIa?

18. O yeM CBUJICTENBCTBYET NMEPBOHAYAIBHOE OTCYTCTBHE OKpPAIIMBaHMSA WHIMKATOpA U MOSBICHHE OKPAIIMBaHUSA ITOCIE

no0aBieHNs BOIBI?




Bomnpocs! u 3anaun k 1aboparopHoii pabote «I erepodyHKIMOHANBHBIE COeTUHEHHS. [ MAPOKCH- U OKCOKUCTIOTED)

L. HanummuTte cxemsl 06pa3oBaHMs THAPOTapTpaTa U TapTpaTa Kalus.
2. O 4YeM CBUJIETENBCTBYET OOpa30BaHUE JBYX COJICH BUHHOW KHCIOTHI?
3. Hammmmmte cxemy B3ammojericTus ruapoxcuna menu (I1) ¢ taptpatom xamms. Hannanem, Kakoro CTpyKTYpHOTO

(parmenTa oOycnoBieHa peakuus’?

4. OO0OBsicHHTE, TOYEMY HE U3MCHSETCS LIBET PacTBOpa B 1-i M M3MEHsIeTCs BO 2-i MpoOHpKe.

5. Kaxkoit mpomykT pa3io)keHns JIMMOHHOW KHCIIOTH OOHapyxuBaercsa B 1-if mpoOupke? Hamummre cxeMy peakIfiH.

6. Kaxkoit npoaykT pasnoskeHus: oOHapyxuBaeTcss Bo 2-if mpobupke? Hamummre cxeMy peakiiuu.

7. HammmmTe cxeMy TayTOMEpHBIX NPEBpalICHHUH alleTOyKCYCHOTO 3¢dupa, MPOUCXOAAINX [IPU KOMHATHOW TeMIleparype.
8. Kaxko#t cTpyKTypHBIH (parMEeHT MOJIEKYNBI alleTOYKCYCHOTO 3(upa 00yclaBIUBaeT (HHOIECTOBO-KPACHOE OKPAIINBAHUE C
xyopuaom xenesza (111)?

9. Kakue daxTopbl ciocoOCTBYIOT cTaOMIM3alMU €HOJBHONH (POPMBI AallETOYKCYCHOTO 3¢upa?

10. ITouemy (uoOIETOBO-KpACHOE OKpAIIMBAaHUE MCUE3aeT KaXk/Ablil pa3 mpu JoOaBiieHHH pacTBopa O6poma? Hammmmre cxemy
peakIH, MPUBOIAIIEH K 00eCIIBEYMBAHHIO PACTBOPA.

1. Hamummute cxeMy B3aHMOJCHCTBUS alleTOYKCYCHOTO 3¢upa ¢ pa30aBlIeHHOH CepHOH KHCIOTOM.

12. Kakue mpoayKThl paclieruIeHus alleTOyKCycHoro 3¢upa oOHapykuBatorcs B 1-i u 2-ii mpobupkax? Hamuimre cxeMbl
COOTBETCTBYIOIIUX PEAKINit 0OHAPY)KCHHUS ITPOTYKTOB PACIICIUICHUS.

13. Kakoe mpeBpallieHre IpeTepreBaeT caauLIOBas KUCIOTa Ipyu HarpeBaHuu? Hanumure cxeMy peaxuuu.

14. B 4eMm cocTouT mpudMHa MOMYTHEHHS PacTBOpa BO BTOPOH mpoOupke? Hanmumure cxemy peakiyu.

Bompocs! u 3agaun k nabopatopHoit padote «I eTepoyHKIMOHATBHBIE COSANHEHNS. AMUHOKHCIIOTHI, IEITHIBD)

1. Hanumure ypaBHeHue peakiuu B3aMMOAEUCTBUS ITIMIMHA C HUHTUAPUHOM.

2. KakyMu BHEIIHMMU NpHU3HAKAMHU XapaKTEepU3YyeTCs peakuusl [|-aMHUHOKHCIOT C HUHTHIPUHOM?

3. Kakoe mpaxTiueckoe MpUMEHEHHE UMEeT peakius | |-aMHHOKHCIOT C HUHTHAPHHOM?

4. HammmmTe ypaBHeHHE peaknuy B3aUMOACHCTBHS IMHIMHA ¢ (OPMATBIETHIOM.

5. KakoBbl pu4nHBI U3MEHEHHsI OKPAcKd MHIUKaTOpa?

6. Kakoe npakTuieckoe NpHMEHEHHE UMEET peakuus [ |-aMHHOKHUCIOT ¢ (opmanbaeruaom?

7. HammmmmTe cxemy B3amMOIEHCTBHS TIIMIHMHA C a30THCTOH KHcinoToi. HazoBure oOpazoBaBmmecs COCIUHCHNUS.
8. Kakoe mpaxtuueckoe MpUMEHEHHE UMEeT peakius aMUHOKUCIOT C a30THCTOH KHCIOTOH?

9. Hanumure cxemy B3auMOICHCTBHA TuIMHA ¢ kKapbonatom menu(Il).

10. Kakoil nBeT xapakTepeH Ul pacTBOPOB KOMIUIEKCHBIX coJied Menn?

11. Hanumire ypaBHEHUE peakluu B3aMMOJAEUCTBUH [l-ajlaHMHA ¢ TUAPOKcUAOM Hatpus. IlodeMy m3MeHseTCsl OKpacka
WHIMKATOpa B X0J€ peakiuun?

12. HanunmuTe ypaBHEeHHe peakuuu B3auMoAeicTBHs [/-alaHMHA C XJIOPOBOAOPOAHON KHCnoTOH. [ToueMy m3meHsiercs
OKpacka HHAWKATOPA B XOJE PEaKIuH?

13. [Touemy [1-aMHHOKHCIOTHI CITIOCOOHBI B3aUMOJICHCTBOBATH C KUCIOTaMHU M IIEIOYaMu?

14. HanumuTte ypaBHEeHUE peakuud B3auMOAEHCTBHSA THPO3UHA C KOHIIEHTPUPOBAHHOI a30THOI KHCIOTOIL.

15. Kakue []-aMHHOKHCIOTBI OyAyT JaBaTh MMOJOOHYIO PEaKIUio?

16. IMouemy npu mobOaBIeHHH aMMHaKa OKpacka ITOJ[ydeHHOTO PacTBOpa M3MEHSETCS OT JKENTOH B OPaHKEBYIO?
17. Hanumure cxemy B3aumozaelcTBus nucrerHa ¢ anerarom csunua(ll).

18. Kakoe mpakTrueckoe nmpuMeHEeHHe UMEET peakius 1ucrenHa ¢ cossimu ceuHna (11)?

19. Hanmmure cxemy oOpazoBaHus Ouyperta.

20. KakoBbI BHEIIHHE MPU3HAKK TOJIOKHUTENBHON OMypeToBoil peakuuu?

21. Bce nin Genky 1ar0T OMYPETOBYIO PEaKIUio?

22. Kaxkwe [1-aMHHOKHCIIOTHI B COCTaBe O€Ka MOXKHO OTKPBITh C ITOMOIIBIO KCAHTOIPOTCHHOBOH peakinuu?

23. Hammmmmte B 00mem Bune cxeMmy peakiuu Oenka c ameratoM cBuana(ll).

24, Kakue [1-aMMHOKHCIOTBI B cocTaBe Oelika MOYKHO OTKpPBITh JaHHOW KaueCTBEHHON peakiuen?

Bormpocs! u 3agaun k mabopaTopHOi padoTe «YTieBopl. MOHO- U TIOJIHCaXapHIbh»

L. Kakue cTpykTypHbIE (DparMeHTHI, coJeprKalliecs: B MOJEKylle TTIOKO3bI, 0OHAPY)KHUBAIOTCSA pEeaKIuell ¢ THAPOKCHIOM
meau(Il)?

2. Yem o0OBsicHIEMCS OOIIHOCTD peakiun ruapokcuaa Menu (1) amst sTuireHrMKous, BHHHON KUCIOTH B D-TiroK0361?
3. Hanmmure peaknuio oO0pa3zoBaHust KOMIUIEKCHOUM conn noHa Menu (1) ¢ AMonbHBIM parMeHTOM Ha MpUMEpe
STUICHIIIUKOISL.

4. HanunmmuTe cxeMy peaknuu OKMCIEHHMHU TIIIOKO3bl ruapokcuaoM menu (I1).

5. Yem 00BsICHACTCS HAJIMYHE BOCCTAHABINBAIOIMINX CBOWCTB y TIIFOKO3BI?

6. OOBsICHUTE NPUYMHY U3MEHEHHS OKPACKU BEPXHEro CJIOs B IMPOOHpKe.

7. HanummuTte cxeMy peakuuy B3auMOAEHCTBHSA INIOKO3bI C aMMUAYHBIM PAaCTBOPOM T'MAPOKCHIA cepedpa.

8. Kaxkast ¢yHKIMOHANBHAS TPYIIA TIIFOKO3BI NPOSBIICT BOCCTAHABIMBAIOIINE CBOMCTBA?

9. OOBsicHUTE OOJBIIYI0 XPOMATOTPAGHUECKYI0 HOABHKHOCTh PAMHO3EI 110 CPAaBHEHHIO C TITFOKO30i1.

10. Mo>HO 11, pacnojiarasi BeleCTBaMU — CBUAETEISIMH, TOJIBKO TOo BenuuuHe Rf naeHTHHUMPOBaTH HEM3BECTHOE
BEIECTBO?

11. Hammmmte ctpoenne caxapossl (¢ moMomnisio popmyn Xeyopca). Kakyro koHGHUTYpamiio MMEIOT aHOMEPHBIE aTOMBI
yraepoza B octatkax D-¢pykTo3sl 1 D-ITrok035I, BXOASIINX B COCTaB MOJIEKYIIBI CaXapo3bl?

12. [Touemy caxaposa He cIOCOOHa K IHMKIIO-OKCO-TayTOMEpUHU?

13. OOBsICHUTE MIPUYIMHY OTCYTCTBHS BOCCTAHABIMBAIOIINX CBONCTB Y CaXapo3bl.

14. Byner mu MyTapoTHpOBaTh CBEXKEIPUTOTOBICHHBIN BOAHBIM PACcTBOP caxapo3bl?

15. [Touemy cBoGoaHas D-riroko3a gaet mojoxuTenpHy0 npolOy Tpommepa, a [J-ITIIOKO3HBIH OCTAaTOK B caxapo3e dTou




npoObI He naet?
HammmmTe crpoenue J1akto3sl (¢ nmomoltnsio Gopmyn Xeyopcea). Kakyio koHpurypanuo uMeeT aHOMEpHbBIH aToM
yriiepona B ocrtatke D-ramaxronnpaHo3br?
Kaxoit 13 MOHOCaxapUIHBIX OCTaTKOB B MOJIEKYJIE JIAKTO3BI CIIOCOOCH K IUKJIO-OKCO-TayTOMEPHH?
OOBbsicCHUTE MPUYMHY HAJUYUS BOCCTAHABIMBAIOLINX CBOWCTB Y JIAKTO3HI?
Kakoii nucaxapup siBisieTcs CTpYKTYpHOH enuHHLeH aMuino3bl? Kakol THIT TIIMKO3UIHON CBSI3M OCYLIECTBISIETCS B 3TOM
Jucaxapuie Mexry octaTkaMu D-Tiiroko3b1?

Kakyro xoH(bOpMaIiio IMeeT MolucaxapuaHas Helnb aMUIO3bI?
UYem oOBsicHsICTCSI 00pa30BaHUE OKPALIEHHOTO KOMIUIEKCA aMUJIO3bI C HOJIOM (COeIMHEHUE BKIIIOUYEHNS)?
HammmmTe peakiiio ruapoin3a MajdbTO3bl, SIBISIOMISHCS CTPYKTYpHOI equHHIel kpaxmaina. B kakoit cpexe
MPOUCXOUT 3Ta peakius? Kakoi MOHOCaxapua IMOTydaeTcs B pe3yabTaTe IMOJHOTO THAPOIN3a Kpaxmaa?

O KaKkMX U3MEHEHHWSX BO BTOPHYHOW CTPYKType IOJIMCaXapHIHBIX LENel Kpaxmaia CBHIETENbCTBYET OTCYTCTBHE
CHHET0 OKpallMBaHUs ¢ Hoxom?
OOBsicHHUTE, TOYEMY ITIOJIOKHUTENbHAS Tpoba TpoMMepa CBHIETENBCTBYET O MOJTHOM THIPOJIM3E KpaxMaia.

16.
17.
18.
19.
20.
21.
22.
23.

24.

Bomnpocs! 1 3a1a4u k 1a6opaTopHO paboTe «I eTepOoLUKINUECKUE COSTUHEHHS
Hanummre cxeMy peakuuy DMpUANMHA C BOJOH.

ITouemy BOIHBIN pacTBOp MUPHIAWHA W3MEHSET OKPACKy KpacHOTro nakmyca? Kakoil cTpykTypHbIH (parmeHT
00ycnaBnrBaeT OCHOBHBIE CBOWMCTBA MUPUIMHA?
Kakue cBoiicTBa nupuarHa IPOSBISIFOTCS B PEAKLUN ¢ MUKPHUHOBOW KuciaoToi? Hamummre cxeMy peakuuu oOpa3oBaHHs
MUKpaTa NAPUIUHA.

1.
2.

3.

4. OOBsICHUTE YCTOHUYMBOCTh MUPHINHA K OKHCIICHHUIO.
5. Kakum kputepueM apoMaTHYHOCTH YJIOBJIETBOPSET MOJIEKYJa MUPUAUHA?
6. INouemy nupuIUH NPOSBIAET OCHOBHBIN Xapakrep?
7. Hanumure cxemy B3auMoaeHCTBUS MUPUAMHA C BOJIOMH.
8. Hanumre Tayromepusie popMbl MOYEBOH KHUCIOTHI.
9. Hanummre cxeMmy B3aUMOAEHCTBUS MOUYEBOM KHMCIOTHI C TMAPOKCUOM HAaTpPHUM.
10. OOBsICHUTE IPUYIMHBI BOSHUKHOBEHHS OKPAIIMBAHUSA B MYPEKCHIHOH mpooe.
6. YYEBHO-METOANYECKOE 1 TH®OPMALNOHHOE OBECIHEYEHUE JUCHUIIJIMHBI (MO4YJIS)
6.1. PexoMeHayemas IuTepaTypa
6.1.1. OcHoBHas UTEpPaTypa
ABTOpBI, COCTaBUTENN 3armaBue WznarenscTBo, ron | Komna-Bo
JI1.1 |'pangbepr U. U. OpraHudeckast XUMHS: yIeOHHUK M.: Ipoda, 2002 72
JI1.2 | IuroBuu U. K. Kypc ananuriueckoi XUMHHN: yIeOHUK CII6.: Jlans, 2004 94
JI1.3 | Kuszes . A., Heopranmyeckast Xumusi: y4eOHHK M.: [Ipoda, 2004 94
Cwmapsirun C. H.
JI1.4 | Xomuerko I'. I, Heoprannueckast xXuMust: yaeOHHK CII6.: UTK 50
Hurosuu U. K. I'panut, 2009
6.1.2. JlonosiHuTEIBHAS JIUTEPATYpPa
ABTOpBI, COCTaBUTENN 3arnaBue WznarensctBo, ron | Komuu-Bo
JI2.1 |Kopenman 4. 1., 3ajauHMK 110 aHATUTUYECKON XUMUU: TUTPUMETPUICCKUC Boponex: BI'TA, 7
Cyxanos II. T, METOJIBI aHANN3a : yaeOHoe mocobue 2001
Kanunkuna C. I1.
JI2.2 | Hurmatymaun H. T dusnueckas U KOJUTOUIHASI XUMUSL: yaeOHoe mocoOue Cankr-IlerepOypr: | DnekrpoH
Jlans, 2022 HBIA
pecype
JI2.3 |HWmenko A. B., AHanuTHYeCcKast XUMUS U QU3UKO-XUMHIECKHAE METOIbI ,2023 DNEeKTpoH
Cubwupresa U. A. WCCTIeIOBaHMUs: yaeOHOE TTocoOue HBIN
pecypc
JI2.4 |HeuaeB A. I1., Opranuveckasi XUMHsI Cankr-IlerepOypr: | DnekTpoH
bomoTor B. M., Jlanp, 2024 HBIN
Komaposa E. B. II. H., pecypc
CaBBuH
JI2.5 |T'enppman M. U., Xumusi: yueOHUK Cankr-IlerepOypr: | DnekTpoH
IOctpatos B. I1. Jlans, 2025 HBII
pecype

6.3.1 Ilepevyenn NporpaMMHOro o6ecrnev4eHust

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 IlepeyeHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1 | OnexrpoHHast GHOIMOTEUHas cucTeMa u3arenbeTBa «Jlanb». [loHOTEKCTOBAsE IIEKTPOHHAs ONOINOTEKA.
VHnuBHyanbHBIN HEOTpaHIMYCHHBIN TOCTYN Yepe3 GUKCHPOBAaHHBEIN BHEIIHHH [P anpec akameMny HeorpaHHYEHHOMY
KOJIMUECTBY IOJIb30BaTeNeH U3 000 TOUKH, B KOTOPO UMeeTcs HOCTyI K cetu MuTepHet.http://e.lanbook.com

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIJIMHBI (MOAY JIS)

Aynuropus Bug pabot Haznauenue OcCHalEHHOCTh

Cronbl, CTymbsi ydEHHUECKHe, IEMOHCTpAIliOHHOEe 000pyaoBaHME
(mpoextop ACER (1 mT.), nudpoBas uHTepakTHBHas gocka (1 mT.),
nepcoHanbhblii  Kommbeiorep ACER (1 mr.) u y4eOHO-HAIVIsAHBIC
TOCOOHS

322 Jlex YuebHast ayauTopust

IIxad co crmenmuanM3UPOBaHHBEIM WHBEHTapeM (MPOOMPKH, KOJIOBI,
MUIMETKH, [ITATHBbI, MCPHBIC CTAKaHbI, XUMUYCCKAE PEAKTHBbI), HIKA(
BoITsDKHOH (1 wiT.), Tabnuma «PacTBOPUMOCTh  KHUCIOT H
433 Jlab YuebHast ayauTopust ocHoBanmii» (I mT.), Tabmmma  «Ilepmommdveckas ~ cucrema
MenneneeBa" (1 mr.), mocka kiaccHas (1 mr.), cToisl 1abopaTopHBIE
(6 wrt.), Tabyperku (14 1wT.), cTYABs ydeHHuyeckue (5 IIT.), paKOBHHA
(1 mwrt.), ety /m (1 wir.)

KoMmmprotepHass TEXHHKa C BO3MOXKHOCTBIO IIOJKIIIOYEHHUS K CETH
"NuTepHer" ®  oOecrmedeHMeM  JOCTyma B DJIEKTPOHHYIO
[Tomemenue qist HH(POPMAIIMOHHO-00pa30BaTEeNbHYI0 cpeay opraHuzauuu(19 mr.),
CaMOCTOSTENBHON paboThl | CTONBI (17 IIT.), KOMIBIOTEPHBIH CTON 6-M MECTHBIH (3 IUT.), CTYIbs
yaenmueckne (34 mT.), crymes 1w/M (18 1mT.), cremmaxkm C
nuTepaTypoii, Bugeoysenuautens Optelec Wide Screen (1 mit.)

123 CP

Illxkad co cnenuanu3MpPOBAHHBIM WHBEHTapeM (MPOOUPKH, KOJOBI,
MMUTICTKN, INTATHBBI, MEPHBIC CTaKaHbl, XUMHUYECKUE peakTuBbl) (1
mrt.), mkap BBHITSDKHON (1 mT.), Tabnuma «PacTBOPUMOCTh KUCIOT H
ocHoBaHui» (1 mr.), Tabmuna  «[lepmogmueckas  cucrema
MenneneeBa» (1 mrT.), focka kiaccHas (1 mIT.), cToiBl TabOpaTOPHBIE
(5 mtr.), Tabyperku (14 mT.), pakouHa (1 mT.), cTyn /m (1 mr.)

431 YuebHast aymuTOpus

8. METOMYECKHE YKA3AHUSA /IS OBYYAIOIIIUXCS IO OCBOEHUIO JUCHUIIJIMHBI (MOZLY JIS)

Meroauka M3ydeHHs Kypca IpeIycMaTpHBaeT HapsAAy C JICKIMAMH U J1a0OpaTOPHBIMH 3aHATHAMH, OPTaHH3ALIHI0 CAMOCTOSATEIHHON
paboOTHl CTYICHTOB, NPOBEICHUE KOHCYIbTALUH, PYKOBOJACTBO AOKIAAAaMH CTyAE€HTOB Ul BBICTYIICHHS HAa HAyYHO-TPAKTHUECKUX
KOH(EPEHIHSAX, OCYILECTBICHNE TEKYIIErO 1 IPOMEXYTOYHOTO (POPM KOHTPOJIL.

Cucrema 3HAHUH IO AUCHUIUTHHE «XUMHS» (OPMHUPYETCS B XOJE€ AyIUTOPHBIX M BHEAYIHTOPHBIX (CaMOCTOSITENBHBIX) 3aHATHH.
Vcrions3yst NEKIMOHHBIA MaTepual, yaeOHUKH M ydeOHBIE ITOCOOHS, MOMOIHUTENBHYIO JHUTEPaTypy, HPOSBIAS TBOPUCCKHH MOIXO,
oOyuaromuiics TOTOBUTCS K JIAOOpAaTOPHBIM 3aHATHAM, paccMaTpuBas UX KaK IOMOJHEHHE, YITyOJleHHe, CHUCTEeMaTH3allHI0 CBOUX
TEOPETHYECKHX 3HAHHH.

Jn1s 0CBOCHUS TUCIMIUIMHEI CTYAEHTaMH HEOOX0ANMO:

1. mocewmaTs JIEKIMH, HA KOTOPBIX B CKATOM M CUCTEMHOM BHJE M3JIaralOTCsi OCHOBBI JUCLUIUIMHBL: JAOTCS ONpPENE/ICHUs MOHIATHH,
TEPMHHOB, KOTOpPbIE IOJDKHBI 3HATh CTyAeHTHl. CTYJEHTy BaKHO MHOHATb, YTO JIEKIUS €cThb CBOoeoOpas3Has TBopueckas Qopma
CaMOoCTOSATEeNbHOW paboTel. Hamo meITaTbes CTaTh aKTHBHBIM COYYAaCTHHKOM JICKIIMH: JyMaTh, CPaBHHBATh H3BECTHOE C BHOBB
[OJYy4aeMbIMM 3HAaHWSMU, BOWUTH B JIOTMKY U3JI0KEHHMs MaTepuana JIEKTOPOM, CIEIUTh 3a XOAOM €ro MbICIEH, 3a ero
apryMeHTaluel, HaXOAUTh B Hel Kaxymuecs BaM ciaabocTH. Bo BpeMs neKIuM MOXKHO 3aJaTh JEKTOPY BOIIPOC, XKENaTeIbHO B
NHUCBMEHHOM (opMe, 4TOOBI HE MeIIaTh U HE HapyllaThb JIOTMKH IPOBEJCHMs JeKIMH. Kaxknas jgekuust JoJnKHa OBITh JOTHYECKH U
BHYTPEHHE 3aBEpIICHHBIM 3TallOM H3JIOKEHHUS MaTepHana Kypca. [Iopsmok HM3IokeHHS M 0O0BeM H3JIaraeMoro Ha KaXJOH JICKIHUU
Matepuana ompenenserca Pabodeil mporpamMmoil yueOHOI IUCHMIUIMHBI M HPEIYyCMOTPEHHBIM B HEH pacHpenesieHHeM KOJIMYecTBa
4acoB Ha Kakaylo TeMy. Kakaas JeKuus CTpOHMTCS 1O MPUHLUITY TPUAABL: OT OOIIEro — K 4acTHOMY, a Ha €€ 3aBeplIarollieM 3Tare
— BO3BpalleHHEe K OOIIEMy Ha YpOBHE BHOBb M3JIOKEHHOTO MaTepHana. JTo TpeOyeT HOAYMHEHHE €€ ONPEICICHHOMY, CTPOTO
BBLIEPKUBAEMOMY alaropuTMy unu miaa”y. OdeHp BakHO COOTHeCTH Marepual JIEKUUM ¢ TeMOW IpPOrpaMMbl U YCTAaHOBUTb, KaKHUe
ee BOIPOCHl HAIIIM OCBELIEHHE B MpPOCTyMaHHOH nekiuu. Taioke moje3Ho oOpamarbes UM K ydeOHuky. Jlekius u yueOHMK He
3aMEHSIOT, a JOTOJHSIIOT APYT ApyTa.

2. mocemath J1a0OpaTOpPHBIE 3aHATHSA, K KOTOPBHIM CJEIyeT TOTOBHUThCA WM aKTHBHO Ha HUX paborats. JlabopaTopHble 3aHATHA
HEOOXOAMMO IIIAHUPOBATh TaK, YTOOBI TeMa JIEKIUH MpeAlIecTBOBajla JaHHOM Teme maboparopHoro 3aHsTus. Ha mepBom
1a00paTOPHOM 3aHATHU CTYAEHTHI, KPOME HMHCTPyKTa)ka IO TeXHHMKE O€30MacHOCTH, MOJDKHBI OBITh MPEIYNpekIeHbl O paboueM
pacnopske 3aHATHSA, B 9aCTHOCTH O TOM, YTO MX pabodne MecTa JOJDKHBI OBITH MOATOTOBIEHHI 10 3BOHKA. JlabopaTopHOE 3aHATHE
HEoOXOANMO HAa4YMHATh C OMpPOCca, KOTOPBIH U IPyIHsl B 15 denoBex He HOJDKEH 3aHMMath Oombme 15-20 muH. Bo Bpemst ompoca
JOKHBI OBITH OIPOIIEHBI BCE CTYNEHTHI TPYIIBI, IMOTOMY BOINPOCHI, IMpeATaraeMble CTyAEHTaM, IOJDKHBI OBITb HACTOJIBKO
KOHKpETHBI, 4TOOBI TpeOOBaJIM KOPOTKOTO, KOHKPETHOTO OTBETa. 3aTeM IIPernojaBaTeNb JOJDKEH O3HAKOMHUTH CTYIEHTOB C
COZIepKAaHUEM 3aHATHSA, C KOHKPETHBIMH OOBEKTaMH, KOTOpBIE OHH JOJDKHBI M3y4nTh. Ha KakmoMm 3aHATHH, NapajiedbHO C
nabopaTopHOil paboToN, peKOMEHIyeTcss BBLICNATh AN CTYyAEGHTOB BpeMs (BO BTOPOH MOJOBHHE 3aHATHS) HA NpEIbsABICHHE Ha
IOpoBEpPKy paboT, Ha NPOXOXKIEHHE TEKYIIero TEeCTUPOBaHUS (NUCBMEHHOTO OTBETa Ha YK€ INPOpabOTaHHBIE paHEE TEMbI
nabopaTopHbIX 3aHATHI). CTYIOCHTHI, NPONYCTHBIINE 3aHATHE, WIM HE IOATOTOBUBIIMECS K HEMy, IpHIJAIIaoTcs Ha




KOHCYIBTAIlMI0O K IpenomasaTento. JlabopaTopHoe 3aHATHE 3aKaHUYMBAETCSd IIOABEACHMEM HTOTOB: BBIBOJAMHM IO TeMe U
BBICTABJIEHHEM OLIEHOK.

3. cHCTeMaTHYeCKd 3aHUMAThCS CaMOCTOATENLHOM pabOTOH, KOTOpas BKIIOYaeT B ce0s M3ydeHHe IOTOJHHUTENHHON MHpopManmy,
MaTepuagoB Y4eOHMKOB M CTaTed W3 INEPHOAMYECKON JHUTepaTyphbl, pelIeHHe 3aJad, HaMHCaHWe [OKIaaoB, pedepaTtoB Uit
HOTy4deHHs TITyOOKHX JOMOTHUTENbHBIX 3HAHUH. 3a/laHus Il CaMOCTOSTENbHON pabOThl BBLAAIOTCS MIPEMOAaBaTENEM.

4. moj pYKOBOACTBOM IIpENOAaBAaTeNsl 3aHUMATHCS HAydYHO-HCCIIENOBATENbCKOM pPabOTOH, YTO TpEeAronaracT BBICTYIUICHHS C
JOKJIaJJaM{ Ha Hay9HO-TIPAKTHIECKUX KOH(PEPEHINAX 1 ITyOIMKAIUIO TE3UCOB M CTATeH 110 MX Pe3ylIbTaTaM.

5. TIpH BO3HHUKAIONIUX 3aTPyAHCHUSX NPH OCBOCHUH IUCHUIUIMHBI «XHMHS», AT HEYCHEBAIONIMX CTyAEHTOB M CTYHCHTOB, HE
MOCEUIAIOMUX 3aHATHS, NPOBOJATCS €XEHEIENbHble KOHCYIbTAllMM, HA KOTOPBIE IPUITIALIAIOTCS HEYCIEBAIOIUE CTYHEHTHI, a
TaKKe CTYAEHTHI, HCIBITHIBAIONIIE IIOTPEOHOCTS B IOMOIIH TIPETIOaBaTeNs IPH H3YICHUN TUCIIUTIIHHEL.

[pu u3ydeHnN TUCIUIIIHHBL « XUMHSD) CIIETYeT YCBOUTS!

- OO01IyI0 XUMUIO

- Heoprannyeckyto XuMHIO

- AHaIUTUYECKYIO XUMUIO

- OpraHu4yecKy0 XUMHIO

MIPAJIOXKEHHUSA




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



