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Xumus
pabouast mporpamma JAUCUUIUIMHBI (MOTYIIS)

Hanpasnenue noarorosku 35.03.04 Arponomust
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 175/6 | 191/6
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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KaHO. Xum. Hayk, ooy., Kawokoea O.B.

[pu pazpaboTke padodeii mporpaMMbl TUCHUIDTHHEL (MOIYIs) "XUMUS" B OCHOBY ITOJIOKEHBI:

1. denepanpHBIIl TOCYIapCTBEHHBIN 00pa30BaTeNbHBIN CTaHAAPT BBICIICTO O0pa3oBaHHMs - OakajgaBpuaT MO HAaIPaBICHUIO
moxrotoBku 35.03.04 Arponomus (mpuka3 MunoOpHayku Poccun ot 26.07.2017 1. Ne 699).

2. Yuebnsiit ttan: Hanpasnenue moarotosku 35.03.04 ArpoHomust
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1. HEJIX OCBOEHUSA JUCIIUITJINHBI

1.1

o0ecreynTh CIeNHaICTOB arpOHOMOB OIIPEAETICHHBIM MHHIMYMOM 3HaHHUI HEOPTaHUYECKOH, AaHATUTHIECKOH 1
OpraHUYecKOi XMMHUH, KOTOPbIE TTOMOITIH Obl UM OCBOHUTB NPOGUIHPYIOIIUE AUCIUILTHHEL a B IPAaKTHUECKOH paboTe,
C1ocoOCTBOBAIN OBl TOHMMaHUIO XUMHYECKHX aCIIEKTOB MEPOIIPUSTHH, HAIIPABJICHHBIX Ha MOTy4CeHUE 3KOJIOTHYECKA
YHCTBIX IPOAYKTOB MUTaHUS

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOII

uxn (paznen) OITOIT: b1.0

2.1

TpebGoBaHus K NpeABAPUTEIHLHOM MOATOTOBKE 00y4a0IIErocs:

2.2

JMCUMIINHBI M IPAKTHKH, JUISI KOTOPHIX OCBOEHHE JAHHOI JUCHUNIMHBI (MOYJIs]) HEOOXOAUMO KAK
npeauIecTBYIIIee:

2.2.1

Arpoxumus

222

['eonesnst ¢ ocHOBaMH 36MH€y0TpOﬁCTBa

223

MukpoOuosorus

224

OBOIIIEBOICTBO

225

CelIbCKOXO03SIMCTBEHHAS IKOJIOTHS

2.2.6

®uznonorus U OMOXUMHUSI PaCTCHUN

2.2.7

Menuopanus

2.2.8

OO011ast reHeTHKA

2.2.9

DHUTONATOIOTHS M SHTOMOJIOTHS

2.2.10

OCHOBEI CCIICKIIMH U CCMCHOBOICTBA

3. KOMIIETEHIIUH OB YYAIOHIETI'OCA, ®OPMHUPYEMBIE B PE3YJIBTATE OCBOEHUA JUCIHTUIIJIMHBI

(MOJY.JIST)

OIIK-1. Crioco6eH pemmaTh THIOBBIC 337a9d MPO(HECCHOHATBHOM NESITETPHOCTH Ha OCHOBE 3HAHHI OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX U €CTECTBEHHBIX HAYK C IPUMEHEHHEM HH(POPMAIIMOHHO-KOMMYHUKAITUOHHBIX TEXHOJIOTHIA;

OIIK-1.1

I[eMOHCTpI/IpyeT 3HAaHUC OCHOBHBIX 3daKOHOB MAaTCMAaTUYCCKUX U CCTCCTBCHHBIX HAYK, HCO6XOZ[I/IMBIX JUIA peIICHU A

CTaHOAPTHBIX 3a/1a4 B obmactu arpoHoMun

OIIK-1.2

I/ICHOHI)3yeT OCHOBHBI€ 3aKOHBI MATEMATUYCCKUX U €CTECTBCHHBIX HAYK JI PCHICHNA CTAHAAPTHBIX 3a/1a4 B obmact

arpoOHOMHHU C IPUMEHCHUEM I/IH(l)OpMaI_II/IOHHO-KOMMyHI/IKaI.II/IOHHLIX TEXHOJIOTHUH

B pe3yJbTaTe 0CBOCHUA TUCHUIIJINHBI oﬁy'{aloumﬁca JOJIZKECH

31

3HaTb:

3.1.1

OCHOBHBIC ITOJIOKCHHUA TCOPUN CTPOCHUA aTOMaA (siz[pa U COCTOAHUA BHGKTpOHOB), (bOpMyJ'II/IpOBKy NEPpUOaANICCKOTO
3aKOHa

3.1.2

TIOJIOXKCHUSA TCOPUHN XUMHYECKOH CBA3U, BUJIbI H MCXaHU3MBI eé O6pa3OBaHI/I$I

3.13

KJTaCCI/I(bI/IKaHI/HO u O6IJ_II/IC XHMHYCCKHE CBOMCTBA OCHOBHEIX KJIACCOB HCOPraHN4CCKUX COG)II/IHGHI/Iﬁ

3.14

CI1oco0bI BBIpaXXCHHA COCTaBa paCTBOPOB

3.1.5

TMIOJIOKCHUA TCOPHUU SHCKTpOHHTquCKOﬁ JAUCCOLMalluU DJICKTPOJIMTOB U THAPOJIN3a conen

3.1.6

3HATb OCHOBHBLIC ITOJIOKCHHUS TCOPUU OKUCIUTEIIbHO-BOCCTAHOBUTEIIbHBIX peaKLlI/Iﬁ

3.1.7

OCHOBHBIE TTOJIOKEHHS TEOPETHUECKON aHATUTUIECKONH XUMUH (3aKOH AEHCTBYIOIINX Macc, 3aKOH YKBHBAJICHTOB)

3.1.8

OCHOBBI KAUYCCTBCHHOTO XMMHYCCKOI'0 aHaJIn3a

3.1.9

OCHOBBI KOJIMYCCTBCHHBIX MCTOJ0B aHaJIu3a

3.1.10

OCHOBHBIC IPUHIUIIBI 1 METOABI pa3ACJICHUA U KOHICHTPUPOBAaHUA BEUICCTB

3.1.11

OCHOBBI (I)I/ISI/IKO—XI/IMI/I‘{CCKI/IX u (1)H3H‘IGCI(I/IX MCTOAOB aHaJiu3a

3.1.12

OCHOBBI TEOPUU CTPOECHHUSI OPTaHUYECKUX COCAUHEHUH

3.1.13

CTpOEHHE, HOMEHKIIATYPy, CBOMCTBA, CIOCOOBI MOTYIEHHS U IPUMEHEHUS YIIIEBOJOPOI0B

3.1.14

CTpOCHHUE, HOMEHKJIATYPY, CBOWCTBA, CIIOCOOBI MTOTYISHUS U IPUMEHEHHSI CIUPTOB, PEHOJIOB U KapOOHUITBHBIX
COEIUHEHNI

3.1.15

CTPOCHUEC, HOMCHKIIATYPY, CBOﬁCTBa, CII0COOBI TMOJy4C€HUS U TPUMCHCHUSA Kap6OHOBI>IX KUCJIOT U UX TPOU3BOAHBIX

3.1.16

CTPOCHHE, HOMEHKIIATYPY, CBOWCTBA, CIOCOOBI MOTYIEHHS U IPUMEHEHHE a30TCOAEPKAIINX POU3BOTHBIX
YIJIEBOJIOPOJIOB

3.2

YMmerb:

3.2.1

OIMMCBHIBATH CTPOCHUE aTOMOB 3JIEMEHTOB U OOBSIICHITH TMEPUOANIHOCTD UBMEHECHU S UX CBOMCTB

322

OTIPEIEIAT BUABI CBSI3eH M OOBACHATH TPOCTPAHCTBEHHOE CTPOCHHE BEIIECTB




3.2.3 | cocTaBIATh XMMHYECKHE YPaBHEHHUS, ONIMCHIBAIOIINE CBOMCTBA OKCUIOB, KMCIIOT, OCHOBaHUM, coJiei
3.2.4 | BEIYHUCIATH COCTAB M KOJIMYECTBA MHUBHIYAIFHBIX BEIIECTB B PACTBOPAX
3.2.5 | coCTaBIATH MOJIEKYISIPHO-UOHHBIE YPaBHEHUS TUCCOLMALIMY U TUAPOIIN3a U ONIPENEIATh PEAKLIUIO CPEbI
3.2.6 | coCTaBIATH ypaBHECHUS, PACCTABIATH KOA(QQUIIMEHTHI, ONPEeNsITh OKUCIHTENb i BOCCTAHOBHUTEIh
3.2.7 | xapakTepu30BaTh CBOWCTBA U HAXOIUTh KOJIMUECTBEHHbIE XapaKTEPUCTUKHU BELIECTB U UX BOJIHBIX pacTBopoB (pH,
PacTBOPUMOCTH)
3.2.8 | cocTaBJISITh YypaBHEHUS KAUECTBEHHBIX PEAKIUI U YKa3bIBaTh IPU3HAKU UX MPOTEKaHUS
3.2.9 | BLIYMCIIATE CO/IEPKAHKE BELIECTB M0 pe3yabTaTaM aHaIu3
3.2.10 | ananm3upoBaTh y4eOHYI0, HAYYHYIO JINTEPATypy ¢ IPUMEHEHnEM HH(POPMALOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHN
3.2.11 | onuceIBaTh NOHATHSA, IAPAMETPBI U YCIOBUS Pa3JeICHUS U KOHIICHTPUPOBAHUs BEILIECTB
3.2.12 | onHCHIBATh CYIIHOCTH METOMA, XapaKTepPHU30BaTh 00IaCTh eTO PUMEHEHHS
3.2.13 | onHCHIBATH CBOMCTBA OPTAHNYECKUX COCTMHEHNI Ha OCHOBE TEOPHH MX CTPOCHHMS, B3aNMHOTO BIIUSHUS aTOMOB U
PEaKIMOHHON CITIOCOOHOCTH
3.2.14 | cocTaBiATh Ha3BaHUS U XMMUYECKUE YPABHEHUS PEAKLUI yIII€eBOAOPOAOB
3.2.15 | cocTaBIATH HA3BaHWS M XUMHYECKIE YPaBHEHHNS PEaKIMi CTUPTOB, (PEHOIOB M KapOOHMIIBHBIX COCIMHEHUH
3.2.16 | cocTaBIATE HA3BAaHHS M XUMHYCCKIE YPABHCHHUS PEAaKIHi KapOOHOBBIX KHCIOT U UX IPOU3BOTHBIX
3.2.17 | cocTaBiATh Ha3BaHUS U XMMUYECKUE YPaBHEHUS PEAKLUI a30TCoAepKaIUX IPOU3BOIHBIX YIIIEBOIOPOIOB
3.3 | UMeTh HaBBIKM M (MJIH) ONBIT JeSITEIbHOCTHU:
3.3.1 | B mcnonb30BaHUH (DyHJAMEHTAIBHBIX TIOHATHH U 3aKOHOB B PEIICHUH MPAKTHIECKHUX 3a[a4 1 YIIPaXHEHUH B
n1a60paTOPHON U MPAKTUIECKON paboTe
3.3.2 | B IpUMEHEHUU METOJI0B U CPEICTB XMMUYECKUX UCCIIEA0BaHUM
3.3.3 | camocTosTENpHO paboThHI B chepe MpOBeACHNs HAyIHBIX UCCISTOBAHUN
3.3.4 | B mpoBeeHNH Ta00PATOPHBIX aHATN30B
3.3.5 | B aHanm3e y4eOHOMU, HAYYHOIT JIUTEPATypHl C IPUMEHEHHEM HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH
4. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHBI (MOAYJIS)
HaumeHoBaHue pa3/iesioB U TeM /BU] Cemectp / | YacoB | Komneren- | Jluteparypa | Unrte | Ilpak. | IIpumeuanue
3aHATHA/ Kype 1137071 pakr. | moar.
Pa3nen 1. OcHOBHBIE OHATHSA U 32KOHBI
XMMUH
Tema 1.1 OcHoBHBIC MOHATHS XUMuH /JIek/ 1 2 OIlIK-1.1 J1.1J11.2 0 0
OIIK-1.2 JI1.3
JI1.4J12.1
JI2.2J12.3
Tema 1.1 OcHoBHBIC MOHATHS XuMuH /J1ab/ 1 2 OIIK-1.1 J1.1J11.2 0 0
OIIK-1.2 JI1.3
JI1.4712.1
JI2.2J12.3
Tema 1.2. OcHOBHBIE 3aKOHBI XUMUH /JIek/ 1 2 OIIK-1.1 JI1.1J11.2 0 0
OIIK-1.2 JI1.3
JI1.4712.1
J2.2J12.3
Tema 1.2. OcHOBHBIE 3aKOHBI XuMuH /J1a6/ 1 2 OIIK-1.1 JI.1J11.2 0 0
OIIK-1.2 JI1.3
JI1.4712.1
J12.2712.3
/Cp/ 1 1 OIIK-1.1 J1.1J11.2 0 0 Ompoc,
OIIK-1.2 JI1.3 MpOBEpKa
JI1.4J12.1 3a/laHui
J2.2712.3
Pa3nen 2. CTpoeHue aToma u
NepuoIMYeCcKHii 3aK0H
Tema 2.1. D1eKTpOHHOE CTPOCHHE 1 2 OIIK-1.1 JIT.1JI1.2 0 0
aToma /JIex/ OIIK-1.2 J1.3
JI1.4J12.1
JI2.2J12.3




Tema 2.2. Tleproauueckuii 3aKOH U OIIK-1.1 JI1.1 J11.2 Jlexmus Oecena
MEePUOANYECKAsi CHCTEMa XUMUYECKUX OIIK-1.2 JI1.3 WIIH «IUAJIOT C
anemenTtos J[.1. Menneneesa /JIex/ JI1.4J12.1 ayIuTOpHEn
JI2.2J12.3
/Cp/ OIIK-1.1 JI1.1J11.2 Omnpoc,
OIIK-1.2 JI1.3 MIPOBEpKa
JI1.4J12.1 3a/laHui
JI2.2J12.3
Paznes 3. Xumuyeckasi CBSI3b U CTPYKTypa
MOJIEKYJI
Tema 3.1. Tunsl xuMudeckux ceszeit /Jlex/ OIlIK-1.1 J1.1J11.2
OIlK-1.2 JI1.3
JI1.4J12.1
JI2.2J12.3
/Cp/ OIIK-1.1 JI.1J11.2 Ompoc,
OIIK-1.2 JI1.3 MIpOBEpKa
JI1.4J12.1 3a1aHui
JI2.2J12.3
Pa3nen 4. OcHOBHBIE 3aKOHOMEPHOCTH
NPOTEeKAHUS XUMHYECKUX peaKuui
Tema 4.2. CKOpOCTbh XMMHYECKHX OIIK-1.1 JIT.1JI1.2 JlaGopaTtopHoe
peakuutii /J1a6/ OIIK-1.2 JI1.3 3aHsTHE.
JI1.4J12.1 PaGora B
JI2.2J12.3 MaJIbIX
rpyImax.
Tema 4.3. XuMuyeckoe paBHOBECHE. OIIK-1.1 JI1.1J11.2 JlabopaTtopHoe
IIpunnun Jle Hlatense /J1a6/ OIIK-1.2 JI1.3 3aHSATHE.
JI1.4J12.1 PaGora B
J12.2J12.3 MaJTBIX
rpyImax.
/Cp/ OIIK-1.1 JI1.1J11.2 Omnpoc,
OIIK-1.2 JI1.3 MIPOBEpKa
JI1.4J12.1 3aaHNH,
JI2.2J12.3 3aIuTa
1a00PaTOPHBIX
pabot
Paznes 5. ®u3nKo-XxuMU4YeCKasi TEOPUs
PACTBOPOB JJ1eKTPOJIUTOB H
HEeIIeKTPOJIUTOB
Tema 5.1. Mexanusm oOpa3oBaHUs OIIK-1.1 JIT.1JI1.2
pacTBOpPOB M UX Kiaccupukanus. MaeanbpHble OIIK-1.2 JI1.3
U peajibHble pacTBOphl. PacTBopeHune kak JI1.4J12.1
(uzuko-xumMudeckuit nmpouece /Jlex/ JI2.2J12.3
Tema 5.2. 3aBUCHMOCTb PAaCTBOPUMOCTH OIIK-1.1 JI.1J11.2
Pa3IUYHBIX BEIIECTB OT MPHUPOJIBI OIIK-1.2 JI1.3
pacTBOPUTEIS], TEMIIEPATYPHI U JI1.4J12.1
nasaenns /Jlex/ J12.2 J12.3
Tema 5.3. CriocoObI BbIpaKEHHsI OIIK-1.1 JI1.1J11.2
KOHIIEHTPAIH PacTBOPOB /JIek/ OIIK-1.2 JI1.3
JI1.4J12.1
J2.2J12.3
Tema 5.4. DNEKTPOIUTHI U OIIK-1.1 JIT.1JI11.2
3JICKTPOJIUTHYECKast quccoruanus /J1a6/ OIIK-1.2 JI1.3
JI1.4J12.1
J12.2J12.3
Tema 5.5. MoHHOE npon3BeicHNE BOIBI. OIIK-1.1 JIT.1JI11.2
Bonopoansrii nokazatens. [lonstue 00 OIIK-1.2 JI1.3
uHaukatopax /J1a6/ JI1.4712.1
J12.2J12.3
Tema 5.6. Tunponus coneii /J1a6/ OIIK-1.1 JI.1J11.2
OIIK-1.2 JI1.3
JI1.4J12.1

J12.2J12.3




/Cp/ OIIK-1.1 J1.1J11.2 Ompoc,
OIIK-1.2 JI1.3 MIpOBEpKa
JI1.4J12.1 3aaHAH,
JI2.2J12.3 3aIIUTa
1a60PaTOPHBIX
pabot
Paznen 6. KomniekcHble coefuHeHHs
Tema 6.1. HoMeHKIIaTypa U Ki1acCHPHUKAUS OIIK-1.1 JIT.1JI1.2
KOMIUIEKCHBIX COeUHeHnN. Baxuelimme OIIK-1.2 JI1.3
THUIIEI KOMIUIEKCHBIX coenuuennii /JIex/ JI11.4J12.1
JI2.2J12.3
Tema 6.2. Xummnueckas CBs3b B OIIK-1.1 JI1.1J11.2
KOMIUIEKCHBIX COeTUHEeHMX. Juccounanus OIIK-1.2 JI1.3
KOMIUIEKCOB B BOJHBIX pacTBopax /JIek/ JI1.4J12.1
JI2.2J12.3
Tema 6.2. Xummnueckas CBsI3b B OIIK-1.1 JI1.1J11.2
KOMIUIEKCHBIX COeTUHEeHMIX. Jucconnanus OIIK-1.2 JI1.3
KOMIUIEKCOB B BOJHBIX pacTBopax /J1ab/ J11.4712.1
JI2.2J12.3
/Cp/ OIIK-1.1 JI.1J11.2 Ompoc,
OIIK-1.2 JI1.3 MpOBEpPKa
JI1.4J12.1 3a1aHUH,
J12.2 J12.3 3aluTa
J1a00PATOPHBIX
pabot
Paznen 7. OxkucaurebHO-
BOCCTAHOBMTE/IbHbIE PeaKLHH.
DJIeKTPOXMMHUYECKHE NPOLEeCcChl
Tema 7.1. CymiHOCTb BOCCTAHOBJICHUS — OIIK-1.1 JI1.1J11.2
okucneHus. BoccranoBurenu u OIIK-1.2 JI1.3
okucnurenu /Jlex/ JI1.4J12.1
JI2.2J12.3
Tema 7.1. CymiHOCTb BOCCTAHOBJICHUS — OIIK-1.1 JI1.1J11.2
okucieHus. Boccranosurenu u OIIK-1.2 JI1.3
oxuciurenu /J1ad/ JI1.4J12.1
JI2.2J12.3
Tema 7.2. Metozpl cOCTaBICHUS ypaBHEHUN OIIK-1.1 JIT.1JI1.2 Jlexnus Gecena
OKHUCJIUTEIBHO-BOCCTAHOBUTEIIBHBIX OIIK-1.2 JI1.3 WINA «JIAAJIOT C
peakuuii. BiusiHue cpenpl Ha Xapakrep J11.4712.1 ayIUTOpUEN.
npoTekaHus peakuuii /JIex/ JI2.2J12.3
Tema 7.3. DneKTpoiu3 pacTBOPOB U OIIK-1.1 JIT.1JI1.2
pacIiaBoB 3IEKTPOIUTOB /J1ab/ OIIK-1.2 JI1.3
JI1.4J12.1
JI2.2J12.3
/Cp/ OIIK-1.1 JI.1J11.2 Omnpoc,
OIIK-1.2 JI1.3 MIpOBEpKa
JI1.4J12.1 3a/IaHUH,
JI2.2 J12.3 3aIuTa
J1a00paTOPHBIX
pabot
Paznen 8. Heopranuyeckas xumusi.
Ba:xHeiilue Kjaaccbl HEOPraHUYECKHX
coeMHEeHMI
Tema 8.1. Kiaccudukarus 1 HOMEHKIATypa OIIK-1.1 JIT.1JI1.2 Ompoc,
MPOCTHIX M CIIOKHBIX BernecTs /Cp/ OIIK-1.2 JI1.3 MIpOBEpKa
JI1.4J12.1 3aaHui
JI2.2J12.3
Tema 8.2. Knaccudukanus 1 HOMEHKIaTypa OIIK-1.1 JIT.1JI1.2 Ormpoc,
okcuioB. [lomyduenue u cBoicTBa OIIK-1.2 JI1.3 IIpOBEpKa
coneo0Opa3yronmx okcuaos /Cp/ JI1.4J12.1 3aJaHAN
JI2.2J12.3
Tema 8.3. OcHoBaHMS (TUAPOKCUIBI OIIK-1.1 JIT.1JI1.2 Ompoc,
MmetamioB) /Cp/ OIIK-1.2 JI1.3 MpoBepKa
JI1.4J12.1 3a1aHui

J12.2J12.3




Tema 8.4. Kucnotsr /Cp/ OIIK-1.1 J1.1J11.2 Ompoc,
OIIK-1.2 JI1.3 MIpOBEpKa

JI1.4J12.1 3a1aHui
JI2.2J12.3

Tema 8.5. Conu /Cp/ OIIK-1.1 JI1.1J11.2 Omnpoc,

OIIK-1.2 JI1.3 MIPOBEpKa

JI1.4J12.1 3a/laHui
JI2.2J12.3

Paznen 9. KauecTBeHHbII aHaIM3

Tema 9.1. Metozipl Ka4eCTBEHHOTO aHAJIMN3a. OIIK-1.1 JI1.1J11.2

Peakuun, ucmnonb3yemble B KAUeCTBEHHOM OIIK-1.2 JI1.3

ananuse. Peakuuu pa3nencHus u JI1.4J12.1

obHapyxeHns. CeTeKTHBHOCTD U JI2.2J12.3

crneun(pUIHOCTh AHATUTUIECKUX PEaKIIHid.

YcnoBus BBHITIOTHEHUS PEAKIUH.

UyBCcTBUTENBHOCTL. DaKTOPHI, BIUSIONIHE HA

YYBCTBUTEIHHOCTh. PEaKTUBHI: YacTHBIE,

creuupuyuecKue, rpymnmnoBbIe.

Kiaccuguxanus noHoB. KucnoTHo-ocHOBHas

KIaccupukanus. MeTo bl KaueCTBEHHOTO

aHanmu3a. JIpoOHBIA U cHcTeMaTHIeCKUit

ananu3 /J1a6/

Tema 9.1. MeToapl KaUeCTBEHHOI'O aHAJIN3a. OIIK-1.1 JI1.1 JI1.2 Ompoc,

Peakuuu, ucnosb3yemMple B Ka4UeCTBEHHOM OIIK-1.2 JI1.3 MpOBEPKA

aHanuse. Peakuuu pasaenenus u JI1.4J12.1 3aJIaHuMH,

obnapyxenus. CelnekTUBHOCTb U JI2.2J12.3 3aIuTa

CrerGUIHOCTh aHATUTHYCCKUX PEAKIIIH. nabopaTopHBIX

Y ci10BYsI BBIOJIHEHUS PEAKIUI. pabor

UyBcTBUTENBHOCT. PAKTOPHI, BIUAIOIINE HA

YYBCTBUTEIBHOCTb. PEaKTHBEI: YacTHBIE,

crienupUIECcKre, rPYMNIoBLIE.

Knaccudukanus nonos. Kucnorno-ocHoBHaS

Kiaccupukanus. MeToabl KA4eCTBEHHOTO

aHanu3a. J[poOHBIH U cuCcTeMaTHYSCKUAN

anamms /Cp/

Paznen 10. KosimuecTBeHHbII aHAJIN3

Tema 10.1. I'paBuMeTpuueckuii MeTo OIIK-1.1 JIT.1J11.2

aganu3a. O0IIIe MOI0KEHHUS OIIK-1.2 JI1.3

TPaBUMETPHUYECKOTO aHAIH3a. 3a/1auul U JI1.4J12.1

METO/Ibl KOJIMYECTBEHHOTO aHAJIM3a. JI2.2J12.3

CyIIHOCTB ¥ OTIepaIiy TPaBUMETPHUECKOTO

aHanu3a. O60pynoBaHUE U PACUETHI B

rpaBUMETpHIECKOM aHanm3e /J1ab/

Tema 10.3. MeTobl KUCIIOTHO-OCHOBHOTO OIIK-1.1 JIT.1JI1.2 JlaGopaTtopHoe

TuTpoBaHus. OCHOBHOE ypaBHEHHUE METOJA. OIIK-1.2 J1.3 3aHATHE.

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

Nnnukatopsr. [Topsanok u TexHuKa J12.2 J12.3 MaJIbIX

TuTpoBanus. Pacuersr /J1ab/ rpymnmnax.

Tema 10.4. MeTtopl OKUCAUTETHHO- OIIK-1.1 JIT.1J11.2

BOCCTAHOBUTEIbHOIO TUTPOBAHUSL. OIIK-1.2 J1.3

[Tepmanranaromerpus. OKUCIUTENBHBIE JI1.4J12.1

CBOWCTBaA IlepMaHraHaTa Kajius B JI2.2J12.3

3aBHCUMOCTH OT PEaKLUH CPEIbl.

Brruncrnenue 3kBUBajeHTa IEpMaHraHaTa

KaJMs B 3aBUCUMOCTH OT CpEIbl

pactBopa /J1a6/

Tema 10.6. MeTon KOMIUIEKCOHOMETPHH. OIIK-1.1 JI1.1J11.2

OO011as xapakTepUCTUKA METOIa OIIK-1.2 JI1.3

KOMIUIEKCOHOMETPUH. HIMKATOPHI. JI1.4J12.1

Bnmsaue kucnotHOCTH pactBopos (pH). J12.2J12.3

Bydepnsie pactBops! /J1ab/




/Cp/ OIIK-1.1 J1.1J11.2 Ompoc,
OIIK-1.2 JI1.3 MIpOBEpKa
JI1.4J12.1 3aaHAH,
JI2.2J12.3 3aIIUTa
1a60PaTOPHBIX
pabor
Pazpnen 11. Knaccnpukanus
OpPraHNYecKuX coeIHHeHMit
Tema 11. Kmaccudukanusi opraHu4ecKux OIIK-1.1 JIT.1JI11.2
coenuHenuit /Jlex/ OIIK-1.2 JI1.3
JI1.4J12.1
J12.2J12.3
Tema 11. Kimaccuduxanusi opraHm4ecKux OIIK-1.1 JIT.1JI11.2
coenuuenuii /J1ao/ OIIK-1.2 JI1.3
JI1.4J12.1
J12.2J12.3
Tema 11. Kimaccnguxamnus opraHIIecKux OIIK-1.1 JI1.1J11.2 Omnpoc,
coenuneHnit /Cp/ OIIK-1.2 J1.3 IIPOBEpPKA
JI1.4J12.1 3aJJaHHH,
JI2.2J12.3 3aluTa
1a60paTOPHBIX
pabot
Paznen 12. HomeHnk/aTypa opraHu4eckux
coenHeHMIt
Tema 12 HomeHknaTypa opraHu4ecKux OIIK-1.1 JI1.1J11.2
coenunaeHnit /JIex/ OIIK-1.2 J1.3
JI1.4J12.1
J12.2712.3
Tema 12 HomeHknaTypa opraHu4ecKux OIIK-1.1 JI1.1J11.2
coenuHeHuH /J1ab/ OIIK-1.2 J1.3
JI1.4J12.1
JI2.2J12.3
/Cp/ OIlIK-1.1 JI1.1J11.2 Ompoc,
OIIK-1.2 J1.3 IIPOBEPKa
JI1.4J12.1 3aJaHHH,
J12.2 J12.3 3aluTa
nabopaTopHBIX
pabort
Paznen 13. YraeBogopoasbl.
Kaaccuduxanus. [lpeaenabHbie,
HelpeeJdbHbIE U AaPOMATHYECKHE
yrieBogopoasl. Kparkasi xapakTepucTuka
MeTO/I0B MOJIy4eHHsl M CBOICTB
YINIEBOJOPO/10B
Tema 13 YreBogopoast. Knaccudukanms. OIIK-1.1 JI1.1J11.2
IIpenenpHble, HENpENENbHBIE U OIIK-1.2 J1.3
apomaTHyeckue yriaeBoaopoabl. Kparkas JI1.4J12.1
XapaKTePUCTHKA METO/I0B MOJIyYCHHUS U JI2.2J12.3
CBOJCTB yrieBo1opoaoB /Jlex/
/Cp/ OIIK-1.1 JI1.1J11.2 Ompoc,
OIIK-1.2 J1.3 IIpoBepKa
JI1.4J12.1 3aaHui,
JI2.2J12.3 3aIuTa
1ab0paTOPHBIX
pabot
Paznen 14. Ilpou3sBoaHblie yrieBoA0OPOAOB
Tema 14.1. l'anorencoaepxaiue OIIK-1.1 JI1.1 J11.2
MIPOU3BO/IHBIE YTIIEBOJOPO/IOB. OIIK-1.2 JI1.3
T'omonornueckuii psa. Crpoenue. M3omepust. JI1.4J12.1
®dusndeckue cBoiicTBa. JlabopaTopHsIe U J12.2J12.3

HPOMBILIICHHBIE CIIOCOOBI TOTyYEHHUS.
Kpatkas xapakTepucTHKa peakliuOHHON
crmocodnoctu. /Jlex/




Tema 14.2. ['uapoxcuscoaepkamue 2 2 OIIK-1.1 JI1.1 J11.2 0 0

MPOU3BOJIHBIC YTIIEBOIOPO/IOB. OIIK-1.2 JI1.3
I'omonornyeckuii psia. Ctpoenue. M3omepust. JI1.4J12.1
®dusngeckue cBoiicTBa. JlabopaTopHbIE U J12.2J12.3

MIPOMBIIIJICHHBIE CTIOCOOBI MOJTy4eHHS.
KpaTkast xapakTeprcTHKa peaKIHOHHON
crmocoonocru /J1ex/

Tema 14.3. OxconpousBoaHbIe 2 2 OIIK-1.1 JI1.1J11.2 2 0 Jlexmus Gecena
yIIeBOAOPOAOB. ['oMonornyueckuit psia. OIIK-1.2 JI1.3 WM «IUAJIOT C
Crpoenue. M3omepus. Puznyeckue JI1.4J12.1 ayAUTOPHEH».
cBoiicTBa. JlabopaTopHBIE U IPOMBIILICHHBIC JI2.2J12.3

crocoOs! nomydyeHus. Kparkas
XapaKTEPUCTUKA PEAKIIMOHHON
crrocoonocru /Jlex/

Tema 14.4. KapOoHOBBIE KHCITOTHI B UX 2 2 OIIK-1.1 JI1.1J11.2 2 0 Jlexmus Oecena
MPOU3BOJIHBIE. 'OMOJIOTHUECKUH pAl. OIIK-1.2 JI1.3 HJIN «JIAAJIOT C
Crpoenue. M3omepus. Pusnueckue J11.4J12.1 ayIuTOpHE.

cBoiicTBa. JlabopaTopHbIe ¥ TPOMBIIICHHBIC JI2.2J12.3

criocoOsI oyyeHus. Kparkas
XapaKTEepUCTUKA PEeaKLMOHHOI
criocodHocTH /JIex/

Tema 14.5. Yrunesonsl /JIex/ 2 2 OIIK-1.1 JI1.1J11.2 0 0
OIIK-1.2 JI1.3
JI1.4J12.1
JI2.2J12.3
Tema 14.5. Yrnesons! /J1a6/ 2 4 OIIK-1.1 JI1.1J11.2 0 0
OIIK-1.2 JI1.3
JI1.4712.1
JI2.2J12.3
Tema 14.6. AMMHOKHCIIOTBI. 2 2 OIIK-1.1 JIT.1JI1.2 0 0
[MonunenTuasl /Jex/ OIIK-1.2 JI1.3
JI1.4J12.1
JI2.2J12.3
/Cp/ 2 4 OIIK-1.1 JIT.1JI1.2 0 0 Omnpoc,
OIIK-1.2 JIL.3 MIpOBEpKa
JI1.4J12.1 3a7]aHUH,
JI2.2 J12.3 3aIuTa
J1a00paTOPHBIX
pabot
Paznen 15. 3auer
3ager /3auét/ 1 0 OIIK-1.1 JI.1J11.2 0 0
OIIK-1.2 JI1.3
JI1.4J12.1
JI2.2J12.3
Pa3nes 16. 3auer ¢ oueHkoii
3ayer ¢ onenkoi /3auéTCON/ 2 0 OIIK-1.1 JI.1J11.2 0 0
OIIK-1.2 JI1.3
JI1.4J12.1
JI2.2J12.3
5. ®OH/JI OHEHOYHbBIX CPEJICTB
5.1. IlpumepHBIii NepedyeHb BONPOCOB K 3a4eTy
1. Ipenmer u 3amaun XUMUH. SIBICHNS QHU3NYECKHE M XUMHUYECKHE. MecTo XHUMHH CPEeIH €CTECTBEHHBIX HAayK. XUMHSA U
9KOJIOTHSL.
2. OCHOBBI aTOMHO-MOJIEKYJISpHOU Teopuu. [loHsaTHe aToMa, 31eMeHTa, BeliecTBa. OTHOCHTEIbHAS aTOMHAs U
OTHOCHTEITbHASI MOJICKYIISIPHAST MACCHI.
3. Mons - equHuIA KONUYECTBA BeuiecTBa. MoJsipHas Macca.
4. 3aKOHBI CTEXHOMETPUH: 3aKOH COXPAHEHHUSI MAcChl BEIECTBA, 3aKOH MOCTOSHCTBA cocTaBa. OTHOCUTENbHAS NIOTHOCTD
rasa.
5. Crtpoenue atoma. AtomHoe sapo. M3otonsl. CTaOUIbHBIE U HECTAOWIBHBIE SIIpa.
6. JIBoiicTBeHHas mpupoa dMekTpoHa. CTpoeHue MEKTPOHHBIX 000I049ek aToMOB. KBaHTOBBIE 4Uncia. ATOMHBIE
opbuTany. DIEKTPOHHbIE KOHOUTYPALIUH ATOMOB B OCHOBHOM U BO30Y)KJACHHOM COCTOSHHSIX.
7. Otkpeitue Jl. 1. MenaeneeBbIM MEPHOJUYECKOTO 3aKOHA M CO3JaHHE MEePUOINYECKON CHUCTEMBI XMMHYECKUX

anemeHTOB. CoBpeMeHHas (POPMYIHPOBKA MEPHOANIECKOTO 3aKOHA.




8. CrpoeHne MepuogNIecKOd CUCTEMBI: OOMBIINE U Majble TEePUOBI, TPYIIBI U MOATPYIIIBL.

9. 3aBHCHMOCTb CBOWCTB JIEMEHTOB M 00pa3yeMbIX MMM COCAMHEHHI OT ITOJIOKCHUsS 3JI€MEHTa B IEPHOJUYECKOI CHCTEME.
10. Bupabr xummdeckolt CBS3M: KOBaJlleHTHas (TTOJISIpHAs M HEMOJSIpHAs), HOHHAs, METaJUTHUecKas, BOJIOPOTHAS.

11. MexaHu3Mbl 00pa30BaHUS KOBAJIEGHTHON CBS3M: OOMEHHBIN UM JOHOPHO-aKIENTOPHBIN. DHEPTHUs CBA3M.

12. DAeKTPOOTPULIATENBEHOCTh. [10NApPHOCTD CBA3M, MHIYKTUBHBIA 3PQEKT.

13. Kpatnslie csa3u. Monens rubpuanzannu opouraneid. CBsi3b 3J€KTPOHHON CTPYKTYPhI MOJIEKYN C MX T€OMETPUYECKUM

CTpOeHHEM (Ha IpUMepe COSTMHEHUI SIIEMEHTOB 2-T0 Ieproa). Jlemokaai3anis JIeKTPOHOB B CONPSIKEHHBIX CHCTEMAX,
Me30MepHBIH 3 HeKT.

14. BanenTtHocTb M creneHb okucneHus. CTpykrypHble (Gopmyisl. M3omepus. Bunsl n3omepuu, cTpykTypHas u
IIPOCTPAHCTBEHHASI U30MEPHUSI.

15. ArperaTHbIE COCTOSIHHS BEIIECTB M MEPEXOAbI MEXIy HHMHU B 3aBHCHMOCTH OT TEMIIEPATypsl U JaBicHUs. [a3sl.
T"a3oBbIe 3akoHBI. YpaBHeHHE MenneneeBa - Knanelipona. 3akoH ABOrajipo, MOJISIpHBIH 00beM.

16. XKugkxoctu. Acconnanus MoJIeKyn B XKHAKOCTsAX. TBepabie Tena. OCHOBHbBIE THIBI KPHCTAJUIMYECKUX PEIIECTOK:
KyOWMdJecKne 1 reKcaroHajIbHBIE.

17. Knaccuduxaruss XMMUYECKUX peakiuii: peakiud COeIUHEHHs, pa3JIoKEeHNs, 3aMeIleHns, OOMeHa.

18. OKHCITUTEIbHO-BOCCTAHOBHUTENBHbIE peakiuu. OnpesiesieHne CTEXHOMETPUUECKHX KOI(D(HUIIMEHTOB B YPaBHEHHSX
OKHMCIIUTEIBbHO-BOCCTAHOBUTEBHBIX PEAKIUH.

19. Pan ctannapTHBIX AJIEKTPOIHBIX MTOTEHIUAJIOB.

20. TenmnoBblie 3G eKThl XUMUYECKUX peakuuid. TepMoXumMHuueckue ypaBHEHHs. TemnoTta (PHTajIbMKs) 00pa3oBaHuUs
XMMHUYECKUX COeqUHEHNH. 3akoH ['ecca B CIIEICTBUS U3 HETO.

21. CKOpOCTh XMMUYECKUX PEaKLUil. 3aBUCUMOCTb CKOPOCTH PEAKLMU OT NMPHUPOJbl U KOHIIEHTPAMK PEarupyromux

BEIIECTB, JAABJICHUS, TEMIIEPaTypbl, IPUMCHEHHUS KaTanu3aTopa. KOHCTaHTa CKOPOCTH XUMHUYECKON peaKiuy. DHeprus akKTHBAIIHH.
Katanus u kaTanusaTopsl.

22. OOpaTUMOCTh XUMHUECKUX Peaknnii. XMMHIEeCKOe PaBHOBECHE M YCIOBHs ero cMmemienwus, npuaimn Jle [larense.
KoncranTa paBHOBecus, CTENEHb IIPEBPAICHNUS.

23. PactBOpBI. PacTBOPHMOCTD BellecTB U €€ 3aBUCHMOCTh OT TE€MIIEpPaTyphl, AaBIEHUS, MPUPOIB pacTBoputess. CrnocoObt
BBIPAXKEHHs KOHIIEHTPALUU PAaCTBOPOB: MaccoBas 1071, MONbHasl A0JIs, MOJISIpHAsl KOHIEHTpauus. TBepasle pacTBopbl. CriaaBbl.
24. CunbHble U cabble 3JIEKTPOIUTHL. DJIEKTPOIUTHIecKas auccormanysa. Korcranta aucconnanmu. CTeneHb
JCCOIHAIIH.

25. HoHHble ypaBHEHUS! peakiuil.

26. CBoiicTBa KUCIIOT, OCHOBaHHUM M COJIEH B CBETE TEOPHUH AJIEKTPOJIUTHUECKON aucconranud AppeHuyca.

27. l'unponus conei.

5.2. IlpumepHbIii NepedyeHb BONMPOCOB K IK3aMeHY

He npexycmotpeno YII

5.3. TeMaTHKa KypCcOBbIX PadoT (KypPCOBBIX IIPOEKTOB)

He npenycmotpeno YII.

5.4. ®OoHA OLICHOYHBIX CPEACTB JJIS NPOBeICHUS TEKYILIero KOHTPOJIsI

OdopmieHne 1 3aIuTa OTIETOB K 1a00paTOPHBIM paboTam

JlabopatopHasi paboTa BBIIOJIHICTCS KQKABIM CTYICHTOB HHAUBUAYAIBHO. 7151 SKOHOMUH BpeMEHH U 0oJiee rTyOOKOro
OCMBICIICHUS Ta0OPaTOPHOH pabOTH HEOOXOAMMO B IIPOIIECCE CAMOIOATOTOBKH ITPOYUTATH OIIMCAHUE OITBITOB, YACTHYHO
3aIIOJTHATH MPOTOKOI TabopaTopHOH padoThl. Ha kaXkoM 3aHATHH NOCIIE BEITOTHEHHS 3KCIIEPUMEHTAIIBHON YaCTH IPOBOTUTCS
TEeKyIMH KOHTPOJIb 110 YCBOEHHUIO ydeOHOoro Marepuaia. CTyleHTy NpeiaraeTcs HeCKOJIbKO BOIPOCOB, HA KOTOPBIE OH JIaeT OTBET
WM YCTHO, WJIM B IUCEMCHHOM BHJE. ECITH CTyIeHT MpaBHIBHO OTBETUII Ha MPEIOKEHHBIE BOIIPOCHI, 3HAYHT, MAaTEPUa TEMBI IM
YCBOCH, M OH IIOJTyJaeT 3a4eT 110 JaHHOW TeMe.

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

- TpeboBaHUs K 0()OPMIICHUIO OTYETA;

- TOTIOJTHUTEIBHBIE BOTIPOCHI JUIS 3alIUTHI JTAOOpaTOpHOH padoTHI.

TpeboBaHMA K 0(OPMIIEHHIO OTYETA IT0 Ta00PATOPHEIM paboTaM

BBEJEHUE

OO6mre TpeOoBaHMS K BBITOJHEHHUIO Ja00PAaTOPHBIX paboT

ITepen BEITOTHEHNEM Ta00PAaTOPHOTO IMPAKTHKYMa HEOOXOIMMO Ha BBOJHOM JIAOOPATOPHOM 3aHATHH M3YINTH OOIIME paBHia
MOBE/ICHUS M TEXHUKY O€30IIaCHOCTH MY BEINIOJHEHHH JIAO0PATOPHBIX pabOT IO XUMHUH, CIIMCOK JIUTEPATyphl PEKOMEHIYeMOH IS
UCITOJIb30BaHMS TIPH TOATOTOBKY K BBIIIOJHEHHUIO Ta00PAaTOPHBIX paboT U «TeMaTHUYeCKuii IaH 1abopaTOPHBIX paboTy,
MMEIOLTHICS B TaOOpaTOPHH.

TTopsinOK MOATOTOBKH K BBITIOTHEHHIO JIA0OPATOPHOM PabOTHL:

CTyIeHT JOJDKEH SIBISTHCS Ha Ta00paTOpHBIE 3aHATHS IOATOTOBICHHBIM K 1a00paTOPHOH paboTe, BEIOIHEHHE KOTOPOH
MPEeIyCMOTPEHO TEMATHYECKUM TUIAHOM Ha COOTBETCTBYIOIIYIO IATY.

ITpenBapuTensHast HOATOTOBKA K padoTe BKITIOYAET 0(OpPMIIEHHE TIEpBOM M BTOPOIT YaCTH OTYETa 0 COOTBETCTBYIOIIEH (hopme H
BBIIIOJTHEHHE 33JaHUS IS CAMOCTOSITEIIFHO ITOATOTOBKYU K yKa3aHHOU J1TabopaTopHOIt paboTe ¢ HCIOIb30BAHIEM MAaTEPHAIOB
JICKLUiA, yIeOHUKA U TAHHBIX METOTUYCCKUX YKa3aHHM.

Ortyer o npexcToseil padoTe odopMIeTcs O CIEeAyIomer popMe: naTa BEITOTHEHHS paboThl, Ne tabopaTopHOii paboTHI,
Ha3BaHUe padoThl, [ TeopeTnueckast 4acTs, Il mpakTudeckas 4acTs.

Teoperuueckas 4acTh - B pa3/iesie H3IararTcs OCHOBHBIC IOHSATHSI, 3aKOHbI, PACUYCTHbIC (POPMYJIBI, KOTOPHIC HEOOXOAUMO YCBOUTD
JUISL CO3HATEIILHOTO BBITIOTHEHUS SKCIIEPUMEHTA B TPaMOTHOM 00pabOTKH pe3ynbTaToB. [lepeucHp MOHATHI ¥ 3aKOHOB UMEETCS B
METOIMYECKUX YKAa3aHHUAX K COOTBETCTBYIOIIEH Tab0paTOpHOH paboTe B pasfesie «TeopeTndeckas 0aza SKCIIepUMEHTay, C




UCIIONIb30BaHHEM KOTOPBIX BBIBOASATCS (POPMYIIBI Ul pacdyeTa OonpeenseMoii B paboTe BeTUIHHBL. B KOHIlE pa3zena IpHBOAITCA
PEIICHUS ¥ Pe3YAbTaThl BBIIIOJIHEHUS 3a/laHUH JUIS CAMOCTOSTEIILHOM TTOJITOTOBKH K COOTBETCTBYIOLIEH 1a00paTopHOi paboTe.
IMpakTHdeckas 9acTb - B pa3jielie MPUBOJUTCS:

PHCYHOK U ONICaHHE OTBITHON YCTaHOBKUY;

nepeueHb He0OXOJUMBIX PEAKTHBOB, OCY/IbI, BCIIOMOTATENbHBIX MATEPHAIOB,

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

IUIaH YKCIICPHMEHTA,;

YpaBHEHUSI PEaKLHi;

TabJHIa IS 3aITUCH Pe3yAbTaTOB H3MEPEHUI.

Iopsox BemoaHEHHS 1a60paTOPHOI pabOTEI

Ha naGopaTopHOM 3aHSTUH CTYJCHT Y4aCTBYET B MHIMBHIYaJIbHOM COOECEI0BAHHH C MPENOaBaTENIeM 110 COACPIKaHHUIO
npezcrosimeii pabotsl. [IpernonaBaTens JieaeT 3aKkiI0UCHIE O TOTOBHOCTH CTyAEHTa K paboTe 10 copepkaHuio 1 n 2 yacrei
0TYeTa, pe3ylabTaTaM BBITIOHEHHUS 3aJaHUS U CAMOCTOSITEIIFHOM MOTOTOBKH, KOTOPBIE MTPEICTABIIAIOTCS B BUJIE CIICTYFOIINX
TaOIHIL.

B citydae 10cTaTO4HOTO YPOBHS IOJTOTOBKH CTYJCHT ITOJY4aeT JOIYCK K BBINOJHEHUIO SKCIICPUMEHTA U 110]1 HaOIIoeHHEM
nabopaHTa BEIOJHSACT PabOTy B COOTBETCTBHH C INTAHOM HKCIIEPHMEHTA, BHOCHT Pe3yAbTaThl H3MEPEHHUH B TaOJIHILY, IPOBEpsIET
MOJy9IeHHbIE Pe3yAbTaThl U IPABUIBHOCTD MX 3alIUCH Y IIpernoiaBartelis. B ciydae HepaBUIBHOTO H3MEPEHHUS U 3aIIHCH
HOJIy4eHHBIX PE3YJIbTaTOB CTYJCHT IIOBTOPSIET NU3MEPEHHS U KOPPEKTUPYET 3aIIMCH PE3YJIbTATOB, II03TOMY PE3yJIbTaThl U3MEPEHUH
Ha IIEPBOM 3Talle [1eJIeco00pa3sHO BHOCUTB KapaHAamoM. [Ipn TOCTHKeHUN pa3syMHBIX PE3yNbTaTOB U NIPABUIBHOTO MX BHECCHHS B
Ta0IHITy He0OXOANMO IIPUBECTH B OPAIOK pabodee MecTo, CIaTh METOANIECKHE YKa3aH!s, 000pyI0BaHHE ISKYPHOMY FIIH
1a00paHTy U MOAINKCATh TaOIHIly SKCIIEpUMEHTANbHBIX JaHHBIX Y IpenoaBaTens. B 3ToM cioydae cTyIeHTy 3aUnThIBaeTCS
BBITIOJIHEHHE KCIIEPUMEHTA, EMY CIEAYeT IIPUCTYIHUTh K 00paboTKe pe3yabTaToOB M COCTABICHMIO CIEAYIOIIETO Pa3/iena OTYeTa -
III PacyeTs! 1 BEIBOIBI.

B paznerne momkHBI OBIT IPEICTABICHEL:

Pacuer onbITHOTO 3HaueHNs (XOMBITH.) ONPEENsIeMON BEIMYUHBI ITyTEM ITOJICTAHOBKH B PaCUETHYIO (JOPMYILY COOTBETCTBYIOIIUX
TaOJINYHBIX JaHHBIX.

Pacuer Teopernueckoro 3HaueHUS (XTEO0p.) onpenensieMoi BETMIHHBI IT0 COOTBETCTBYIOMEH GopMye.

Pacuer orHOCHTENBHOI OMIUOKH ¢ TOUHOCTEIO 10 0,1%.

I[Tpu npoBeIeHUHN PACUETOB M BHECCHUH YHMCIIOBBIX 3HAYEHHI PE3yIbTaTOB M3MEPEHHUI U PacueToB B TAOJIHILy HEOOXOIMMO
PYKOBOICTBOBATHCS OOMIMMHE IPaBHIIAMH IT0 00pa0OTKE pe3yIbTaTOB H3MEPEHHUIH.

Ilocne 3aBepuenus 111 yactu oTdera, OH ciaeTcsa Ha PoBepKy. I1ocie Moy10KUTENbHBIX Pe3yIbTaTOB IPOBEPKU OTUETA JAHHAS
paboTa CYNTACTCS BHITIOJHEHHOM.

CryzneHT IOIMycKaeTcst K SK3aMeHy 0 TUCIMILIMHE, €CIIM UM B TEUEHHUE CEMECTPa BBITIOJIHEHBI BCE ITPELYyCMOTPEHHBIE
TEeMaTHYECKIM ITAHOM J1a00paTOpHBIE pabOTHI, MOYYEHBI TIOJIOKUTENBHbIEC Pe3yIbTATHI TP BBOAHOM KOHTPOJIE, KOHTPOJIBEHOH
paboTe U BHINOTHEHB! HHANBUIyaIbHbIE 3aJaHUS 110 COOTBETCTBYIOIIMM Pa3zenaM IPOTPaMMBbI.

Bormpocs! 1u1st 3amuTs! 1a60paTopHOil padoTh!
Bomnpocs! u 3agaun x 1a60paTopHOT paboTe CKOPOCTH XMMUUECKOH PEaKIIUI)

I. Uro Ha3bIBAETCSI CKOPOCTHI0 XUMHUUECKON peakiuu? B kakux ennHHUIax oHa uMmepsiercs?

2. Kakue ¢pakTopbl BAUSIOT Ha CKOPOCTH XUMHUYECKON peakimn’?

3. 3aBHCHMOCTb CKOPOCTH PEAKIMH OT KOHIICHTPAIIMH PEarnpyIOINX BEIISCTB B TOMOTCHHOW CHCTEME.
4. 3aBHCUMOCTh CKOPOCTH PEaKIMU OT KOHI[EHTPAIlUU PEarupymoMUX BEIIECTB B FeTEPOTCHHON CHCTEME.
5. 3aKOH JEHCTBYIOIIUX MAacc.

6. KoncranTa cKOpOCTH XMMHUYECKOH peakuuy.

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

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

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

10. BrIpasure MaTeMaTHUeCKH 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 yBeIMUUTCS CKOPOCTh pPeaKiMu IpH noBbimeHnn temmepatypsl ¢ 20°C go 50°C, ecnu TemnepaTypHBIi
k03¢ dHunueHT paseH 3.
12. Bo ckonbko pas cienyeT yBeIMUUTh KOHLEHTpalmio BemectBa B2 B cucreme 2A2(r.) + B2 = 2A2B(r.), yTo05BI 1pH

YMCHBIICHUY KOHLICHTPAIMHU BeIIecTBa A B 4 pa3a CKOPOCTh IPSIMOT
pEaKIny He N3MEHWIIACH.

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 cKobKO pas Bo3pociia CKOPOCTh NPSIMON peakiuu?

14. Yemy paBeH TemItepaTypHBIH KO3((GHUINEHT CKOPOCTH PEaKIUH, €CIIU 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

PEaKIMU PaBHBIM 2,5, paCCUMTATh, Yepe3 KaKOe BpeMsl 3aKOHUUTCS 3Ta PEaKIIs, €CITd MPOBOAUTH ee: a) nipu 200°C; 6) npu 80°C.

Bomnpocs! u 3anaun x 1a60paTopHOH paboTe « XUMHUIECKOE PaBHOBECHEY

1. Kakwue peakiuu Ha3wpiBaroTcsi HeoOpaTUMBIMU M 0OpatuMbiMu? TIpuBeaUTE IPUMEDPHI.

2. [laiiTe ompeneneHne MOHATHIO XUMHYIECKOe paBHOBecHe. Kak MOXHO HMCIIOIB30BaTh 3aKOH JECHCTBYIOIINX Mace JUIs
00paTUMBIX peaKIuii?

3. JaiiTe onpeneneHue NOHATHIO KOHCTaHTa PaBHOBECHS.




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

5. Coopmynupyiite npuaimn Jle-1llatense. Kakne GaxkTopsl BIUAIOT Ha H3MEHEHHE XUMHYECKOTO PaBHOBECHS?

6. Kak BAHSIOT yMeHbIIEHHE KOHIIEHTPAIMU PEarupyronIinXx BeIIeCTB, TEMIIEPATyphl U JaBIICHHUS HA CMEICHUE
XUMHYECKOTO paBHOBecus B peakuuu: N2 + 3H2 [1 2NH3 + Q.

7. Kak BAusIOT yBeIMUEHME KOHLEHTPALUHU NPOLYKTOB PEAKLUH, TEMIIEPATYPbl U JaBJIECHUS HA CMEILEHUE XMMUYECKOTO
paBHOBecus B peakuuu: N2 + 3H2 [ 2NH3 + Q.

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

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

10. Kak Bnuser uaMeHeHue J1aBJICHHUSI Ha PABHOBECUE CIIEAYIOIIMX PEaKIHii:

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

11. Yepes HekoTopoe Bpems mocie Hadana peakiuun 4HCI1 + O2 [1 2H20 + 2CI2 KOHIEHTpaluu BEIISCTB COCTABIISIIN:

[H20] = 0,12 moms/ir; [C12] = 0,12 momns/it; [HCI] = 0,3 mons/it; [O2] = 0,2 momns/n. Halinure: a) 3HaueHHe KOHCTAHTHI PABHOBECHST;
6) KaKOBBI HCXOJHBIE KOHIICHTPAIIUU XJIOPOBOIOPOAA U KUCIOpoaa?
12. Kak BAMSAIOT yMeHbIIEHHE TeMIepaTyphl, JaBlIeHUsS U KOHLEHTPALUUHU MPOAYKTOB PEAKIUH Ha
CMEICHNE XUMHIECKOTO PABHOBECHS B CIICAYIOIINX CUCTEMax?

a) 2NO + 02 [ 2NO2 + 28 kkai; 6) 2HBr [] H2 + Br2 -16 kkain.
13. Koncranra paBHoBecus peakuuu FeO(k.) + CO(r.) [ Fe(k.) + CO2(r.) npu HeKoTOopoii Temnepatype paBHa 0,5. Haiinurte
paBHoBecHbIe kKoHIeHTparmu CO u CO2, ecnmi HaYaabHBIC KOHIICHTpAIKK 3THX BetiecTB coctarisin: [CO] = 0,05 monb/n; [CO2]
=0,01 momb/11.
14. PaBaoBecue B cucteme H2 (r.) + 12 (1.) [J 2HI (r.) ycTaHOBMIIOCH TIpU clienyromux KoHuenTpauusax: [H2] = 0,025 mons/m; [12]
= 0,005 mouts/m; [HI] = 0,09 Mosw/i1. OnpenenuTe UCX0JHbIE KOHIICHTPAIIUKM HOIa ¥ BOJOPOA. .
15. Tlpu HexoTopoit TemnepaType paBHOBecue B cucreme 2NO2 [1 2NO + O2 ycTaHOBHIIOCH NPH CIAEAYIOMIUX KOHIIEHTPALMAX:
[NO2] = 0,006 monb/m; [NO] = 0,024 mons/n. Halinure: a) KOHCTaHTY paBHOBECHUS peakiuu; 0) NCXOJHYI0 KOHIeHTpanuio NO2.

Bomnpock! 1 3aaaun k gabopatopubiM pabotam o TeMe PACTBOPDI: «Teopus 35eKTpOIUTHYIECKOM AUCCOUaluy. Peaknnu
HOHHOTO 00MeHa», «/loHHOE IPOU3BECHIE BOIBI, BOJOPOAHEIH MMOKa3aTenby, « napomms»
JlaiiTe ompeneneHus MOHIATUSIM JIEKTPOIUT M HedeKTponuThl. [IpuBeaure mpumepst.
ChopmynupyiiTe TpH HONOXKCHUS TCOPUH IICKTPOIUTHICCKON TUCCOLMALINH IIBEICKOTO XHMMHUKa AppeHHyca.
KakoB MexaHU3M 3JIEKTPOJUTUYECKON TUccolMaum?
JHaiite onpeneneHus NOHATHAM TUAPATHL, COIbBATHI, TUApATaLuUs U coibBaTauus. Ilpusenure nmpumMepsl.
Juccounarysi KUCIOT (OTHOOCHOBHBIX, IByXOCHOBHBIX M TPEXOCHOBHBIX).
Huccounanust ocHOBaHUN (OJHOKHCIOTHBIX, IBYXKUCIOTHBIX U TPEXKHUCIOTHBIX).
Jucconnanus cpeqHUX COJeH, KUCIBIX U OCHOBHBIX COJIEH.
HonHble ypaBHEHHUs! peakuuil (Kakue BelecTBa ClieAyeT n300pakaTh B BHIE MOJEKYIN).
. [puBenuTe MpUMepbl HOHHBIX PEaKIUi WIYIIUX ¢ 00pa30BaHUEM OCAKOB.
10. [IpuBenuTe MprMepsl HOHHBIX PEAKIUA MIYIINX ¢ 00pa30BaHHEM ra3000pa3HBIX M MaJOPACTBOPHMEIX BEIICCTB.
11. IMpuBenuTe MpUMeps! HOHHBIX PEAKIUH UAYINX ¢ 00pa30BaHMEM MaJIOAMCCOLUHUPYIONMX BEIIECTB (CIadbIx
9JIEKTPOJIUTOB).
12. [puBenuTe MprMepsl HOHHBIX PEaKIUi WYX ¢ 00pa30BaHHEM KOMIUICKCHBIX COCTMHCHHMI.
13. Crenens aucconuanuu. KoncranTa qucconuanyy.
14. ®akTopsl BIMAIONINE HA CTENICHb AUCCONUANNH (IIPHPOA PACTBOPHUTEIIS,
KOHILIEHTpALMsI pacTBOpa U HAJIMYHE OJJHOUMEHHBIX HOHOB)
15. CurnbHEIE 1 crtaOBIe SIEKTPOIIHTHI.
16. IlpuMeHeHHe 3aK0Ha AEHCTBYIOMNX MACC K CITA0BIM MICKTPOIUTAM.
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Bormpocs! 1 3aa4n k 1a60paTopHbIM paboTam «OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINI, «DIEKTPOIIN3)

Onexrponus. 3akoHsl Dapanes.

B uem pasHHUIA MPOIECCOB MEKTPOIN3a PACIIaBOB U PACTBOPOB. IIpuBecTH MpHUMEpEL.

UYro Takoe BBIXOJ MO TOKY?

Yro Takoe 3IeKTpopapUHIPOBAHIE METAJIIOB?

. Haiinure 00bpemM kucmopona (H. y.), KOTOPBIH BBIIEISAECTCS NPH NMPOIYCKAaHUU TOKa CiiIoi 6A B TeueHnu 30 MuH. depes
BoaHBIN pacTBop KOH.

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

7. BeraucauTh 3MeKTPOXUMHYECKIH SKBUBAJICHT IMHKA, €CIIU IIPH 3IeKTpoiu3e pactBopa ZnCl2 Toxom 2,8A a 3a 5 muH 32 cex
Beigenunock 0,314 r nunka. [TpuBegure cxemy 271€KTPOIM3a U ypaBHEHHsI PeaKIMil Ha SIEKTPOJax.

8. IIpwm anekTpommse pacTBopa cyiabdara Mexu Ha aHOJE BEIAEIMIOCE 560 Mt kucinopoa. CKOIBKO TpPaMMOB METH BEIIEIHIIOCH Ha
katoje? Hanuimure ypaBHEHUS peakUUii, IPOTEKAOMIMX HA 3IEKTPOJax.

9. CocTaBUTH AIIEKTPOHHBIE YPAaBHEHUS PEeaKIUil, IPOUCXOIAIINX Ha YTOJIBHBIX 3JIEKTPOIaX MPH 3IEKTPOIU3E PAcTBOpa XJIOpHIa
menu (II). Onpenenuts, kKakue MPOIYKTHI BBIACISIOTCS Ha SIIEKTPOAAX.

10. CocTaBHTH JIEKTPOHHBIE YPABHEHHUS ITPOIIECCOB, IIPONUCXOIINX IIPU IEKTPOIIM3E pacTBOPA CyIb(aTa IIIHKA C HHEPTHEIMU
anexTpogaMu. ONpenenuTh COCTaB IPOAYKTOB, BELISTUBIINXCS HA 3JEKTPOJaX U 00pa30BaBIINXCS B KATOAHOM M aHOJAHOM
IpPOCTPaHCTBE.

11. CocTaBUTB BIIEKTPOHHBIC YPaBHEHUS PEAKIHI, POUCXOIAIINX TIPH 3JIEKTPOIIN3E PACTBOpa CyIb(aTa HUKEIS ¢ HUKEICBBIM
aHOIOM.

12. KakoBa cuia TOKa mpu 3JeKTpoiu3e, eciu 3a 50 MuH BbAenuiack Best Meapb u3 120 mu pacrBopa CuSO4 konuentpauuu 0,4

N




MoOJIB/n?

13. Kakoit 00beM Bogopoaa (H.y.) BBIACTUTCSA Ha KaToje, eciau yepe3 pactBop NaCl npomyieH Tok cuitoit 2A B Teuenue 20 Mun?
14. lerans xpomupyercs B BogHoM pactBope Cr2(S04)3 npu cune Toka 3A. OnpenenuTs Ipoa0JKUTEIbHOCTh 3IEKTPOIIN3a, €CIH
Ha MOBEPXHOCTH JieTall HeoOoxoanmo HaHecTH 1,3 T xpoma. Beixon mo Toky paser 40%.

15. B yeM 0cOOEHHOCTH METANTUYECKON CBSI3H?

16. Yto Takoe psj HANPsHKEHHUs METAJUIOB, M KAKHe MPaKTUUECKUE BBIBOJIBI MOKHO CHAEIATh U3 HEro?

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

18. Yem oObsACHsETCS MacCUBUPOBaHKE MeTanaoB? Kakue MeTauibl HACCUBUPYIOTCA KOHIIGHTPHPOBAaHHBIMU PACTBOPAMH CEPHOM U
A30THOM KHUCIOTHI?

19. Kakue meTasuibl B3aUMOICHCTBYIOT C KHCJIOTAMH U IIEJI0YaMu?

20. Kakye mpoayKTHI TOTyJaroTCs IPH B3aNMOACHCTBUN aKTUBHBIX MeTamioB (Li — Al) ¢ KOHIIeHTpHUPOBAaHHOI CEpHOM KUCTOTOI?
IIpuBeauTe npuMepsl U HAITMIIUTE YPABHEHUS PEAKIIMH.

21. Kakue BemiecTBa rnoixy4arorcs Mpy B3aUMOJICHCTBUM MajoaKTUBHBIX MeTaiioB (Cu — Au) ¢ KOHIIGHTPUPOBAHHOM a30THOM
kucnotoi? [Ipuseaure npuMepsl ¥ HAUIIUTE YPABHEHUSI PEaKLIU.

22. B pacTBOp XOpOBOJOPOAHON KHCIOTHI OITYCTHIIHN IIHHK KOoJIU4ecTBOM BemecTsa 0,2 Mok, Kakoit 06beM raza MoxkeT
BbLICTUTHCA (H.Y.)?

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

24. Tlpu pacTBOpeHHHU 00paslia CMECH ONMIOK MeJIH, KeJle3a U 30J10Ta B KOHIIEHTPUPOBAHHOHN a30THON KUCIOTe 00pazoBasoch 6,72
nrasau 8,55 r HepacTBopuMoro ocratka. [Ipu pacTBOpeHHH Takoii ke HaBECKU B XJI0POBOAOPOIHON KUCIOTE BBIAEIHIOCH 3,36 1
ra3a. OnpenenuTs NPOLEHTHBIA COCTaB UCXOAHON CMECH.

25. Kaxoit 13 MeTayuIoB He BBITECHSET BOJOPO U3 pa30aBICHHBIX PACTBOPOB KHUCIOTHI:

a) Mar{Hui, 0) XpoMm, B) HAaTpui, T) PTYTh
26. Kaxue U3 IepeuncIeHHBIX METAJUIOB CIIOCOOHBI BRITECHUTH BOJIOPOJT M3 BOJIBI?
a) ’Keneso, 0) HaTpmii,  B) cepebpo, T) JTUTHH

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

28. Jlutuit maccott 0,7 T ommyctrim B 100 mut Bosl. Onipenienute 00beM BBIACTHBIIETOCS ra3a H MaCCOBYIO JIOJTI0 00pa30BaBIIETOCS
BEILIECTBA B PacTBOPE.

BOHpOCBI " 3a1a4u K na60paTopH0ﬁ pa60Te «Haceprmennsie YrJI€eBO4OpOAbD?

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

2. CpaBHHUTE pacTBOPUMOCTh Ba3eJIMHOBOIO Macna B KaXKA0H U3 Tpex Ipynn pacTBoputenei. B kakoi rpymme
pacTBOpseTCs Ba3eNHHOBOE Macio?

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

5. CpaBHUTE [I€iCTBUE OKUCIUTENEH — IIEpMaHraHaTa Kajlus B HEUTpalbHOU, KUCJIOH U IIENIOYHOM cpenax — IpH
KOMHATHOM TeMIlepaType U IPU HarpeBaHUH.

6. Ha ocHOBaHMHM IPOBEJEHHOTO SKCIEPUMEHTA CIENaiTe BBIBOA 00 OTHOLICHHH aJIKaHOB K OKHCIICHHUIO.

7. ITo xakoMy MexaHH3My HPOTEKAeT PEaKIMsd OPOMHPOBAHMS IIPEACIBHBIX YITICBOIOPOIOB?

8. IMouemy mis mpoBeneHUS peakuu OPOMHUPOBAHMS aJKAHOB HE0OX0auMO obirydeHne Y® cerom?

9. OOBscHHUTE, MOYEMY B 3aKPHITOH YEpHBIM KOJIMAYKOM KIOBETE PEaKIMOHHAs CMeCh HE 00ECIIBEYMBACTCS.

10. HammmmmTe cramum peakuny OpOMHUpPOBaHUS TeKcaHa (B FeéKCaHe HECKOJIBKO BTOPHYHBIX aTOMOB yIJIepoja H,

CIIeIOBAaTEIHHO, BOSMOXKHO 00pa3oBaHNE CMECH IPOIYKTOB MOHOOpOoMuUpoBaHs). Ha30BHUTe MPOIYKTHI pEaKITiH.

BOHpOCLI H 3aJa4U K na6opaTopH0171 pa60Te «HenaceImeHHbie Yrii€BOAOPOAbI. AJ'II(CHLI, AJIKWHBI, aJIKaIUCHBD»

1. Hanmmure peaknuio OpOMUPOBAaHUS OJIEMHOBOW KUCIOTHL. OOBSICHATE MPOCTPAHCTBEHHOE HAIPABIICHUE PEAKIINH.
2. Kakast xauecTBeHHas! peakiys WCIONb3YyeTcs AJIS TOKa3aTelnbCTBA HEHACHIIIEHHOCTH UCIIBITYEMOTO COEIMHEHHS?
3. CpaBHUTE PEaKOHHYIO CIIOCOOHOCTH OJEHHOBON M (PyMapoBOW KUCIOT B PEaKHUsX JICKTPO(PHUIBHOTO

npUcoeHEeHNs. bpoMHupoBaHKe 0JICMHOBOM KHUCIOTHI MPOMCXOAUT PH KOMHATHOH Temmeparype. [Ipenckaxure, motpedyercs au
HarpeBaHue IpH OPOMHUPOBAHIH (HyMapOBOIl KUCIIOTHI.

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

O 4em CBUZETENBbCTBYET HAOJIONAaEMOE B ONbITE 0OECIBEUMBAaHNE OPOMHON BOJBI M PacTBOpa NepMaHraHara?
HammmmTe cxeMBbl peakiiuy NOTydeHHs alleTHIICHAa W KaueCTBEHHBIX PEaKIHi, BBIIOTHEHHBIX B 3TOM OIIBITE.
OOBsiCHUTE NPUYMHY HAIUYUS B IEpBOIl MpoOHpKe IMEeNI0oYHON cpensl, oOHapyKuBaeMoil ¢ momoIbio (GeHonpranenHa.
O 4eMm CBUJCTENbCTBYET B HAaOJIOAaEMOM ONbITE 0OECIBEUMBAaHUE OPOMHOW BOJBI M PAcTBOpPA NEpMaHIraHaTa Kajus?
Kakoe 3akiroueHne o CTPOSHHHM NPOJYKTa PEAaKIMH MOXKHO CHeNaTh HA OCHOBaHMHU IPOOBI ¢ OPOMHOI BomOH?

0. Hammmmmte cxemy peakuuy OpOMHpPOBAaHUS METHIMETAKpPHIIATA.
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Bompoce! 1 3aaun k 1abopaTopHOH paboTe « ApOMaTHIECKHE YIIIEBOJOPOIBD»

1. Hammmmmre cxemy okucneHus 1-mMeTuin-2-3THiaOeH30ma.

2. B pesynpraTe OKHCIEHHsS romoliora OeH30Ja mosrydeHa TepedraneBas kuciaoTa (6eH301-1,4-quKkapOoHOBas KUCIOTA).
Kakue yrneBoopo/ i1 Mo ObITh TOABEprHyTHI okucieHuto? [Ipuseaure 1-2 npumepa.

3. Hammmmmre cxemy peakunu cyabpupoBaHus HadTalnHA, yIUTHIBAs, YTO B YCIOBUSAX OIBITA CYIb(QHUPOBAHUE IPOUCXOIHUT

npu Temnepatype 140-190 °C.




Bomnpocs! u 3anaun x 1aboparopHoil pabote «MoHO(DYHKIIMOHATBHbBIE IPOU3BOJHEIE YITIEBOIOPOIOB. ['aoreHonpon3BoAHbIE,
TUAPOKCUIICOIEPIKAIINE TIPOM3BOJHEIE (CITUPTHI, (DEHOIIBI)»

1. Hanummre cxeMy peakiuy IOJIY4eHUs XJIOPITAHA.

2. ITo xakoMy MeXxaHH3My HPOTEKAeT 3Ta PeaKuus?

3. Kakyro pons B 1aHHOM peakiuu Urpaer cepHasi kucinora? byner nu mpoucxoauTs, 00pa3oBaHUE STHIXJIOPUAA B
OTCYTCTBUE CEPHON KUCIOTHI?

4. Hanmmure peaknuro ruaposinia OeH3WIXIOpUIA.

5. ITo xaxoMy MexaHH3My HPOUCXOJHUT PEaKIHsl THAponu3a OeH3mnxaopua?

6. ITouemy OeH3WIXJIOPH] JIETKO BCTyHMaeT B peakuuro rujapoinsa? Kakas mpomexyrouHas yactuna oOpasyercst B X0l
peakuu?

7. Uem 00BsICHSICTCS YCTOWYNBOCTD XJIOpOEH301a K rHApoin3y? OmnumuTe pacrpeneieHne 3JIeKTPOHHON MIOTHOCTH B
MOJIEKYJIE XJIOpOeH301a.

8. HanunmuTte cxeMy peakuuy Jernapatalyu 3THIOBOro cnuprta. [lo kakoMy MexaHM3My IMPOTEKAaeT 3Ta Peakuus?

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

10. Hamummute cxeMy peaknuy KaxJI0ro U3 CIUPTOB ¢ peakTuBoM Jlykaca M yKakuTe MeXaHU3M peakiuu. OOBsICHHTE pOib
XJIOpUA IIMHKA KaK KHUCIOThI JIbonca.

11. Ha ocHOBaHMHN SKCIIepIMEHTANBHBIX JaHHBIX CICTAaliTe BBIBOJ O PEAKIIMOHHOW CIIOCOOHOCTH MCCIETYyeMBIX CIHPTOB.
12. Hammmmte peakiro B3aumoaeiicTsus ¢erHona ¢ ximopuaom xenesa (II).

13. [Touemy peaxiys OpOMHPOBAHUS CIY)KAT KayeCTBEHHOU U1 oOHapyxkeHUs! (HeHONO0B?

14. OOBsICHHUTE JIETKOCTh OpOMHpOBaHUs (eHoa.

Bompocs! 1 3agaun k nabopatopHoit padote «KapOoHUIbHBIE COeMHEHMS. AJIBIECTHIBI 1 KETOHBDY

L. HamnmmTe peakunio IucrponopuuoHupoBaHus popmanbaeruia. Hanuume, kakoro coeanHeHns: 00ycI0BIUBacT,
KHUCIIYIO PEAKIHIO CPeIbI?

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

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

4. Hammmmte peakiro oxucienns gpopmanpaeruaa ruapoxcunom meau(ll).

5. CpaBHHUTE COCOOHOCTh K OKUCICHUIO (popManbAerujia 1 aleToHa Ha OCHOBAaHHM JKCICPHMEHTAIBHBIX HaOMIONCHUIL.
6. HammmmTe cxeMy peakiyuy B3auMOJCHCTBHS (opMainbaeruia ¢ 2,4-TMHUTPOo(QEHUITHPa3HHOM.

7. Ilo xakoMy MeXaHHU3My OCYLIECTBIIIETCS peakLus?

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

9. Hanumre peakiuio obpazoBanus Honodopma.

10. CriocoOeH JIi 3THIIOBBIN CUPT 00pa3oBhIBaTh H00(hopM?

11. Kaxkme coemuHeHHsS MOXHO OOHApYXHTH € IIOMOIIBI0 HonopopMHON poOs1? Kakme cTpykTypHBIE (parMeHTHI OHH
JIOJDKHBI COAEPKATH?

12. HamummTe cxeMy peakiyy aleToHa ¢ THAPOCYIb(GUTOM HATPHS M OOBSICHUTE, O KAKOMY MEXaHH3MY OHA MPOTEKaeT.
13. Kaxkme oOpasyrorcs BemiecTBa, €ClIM Ha ITOMYydeHHOE MPOM3BOIHOE MOIEHCTBOBATh Pa30aBICHHBIM PACTBOPOM KHCIOTHI?

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

L. HammmmTe cxeMy peakuyy OKHCICHUsI OEH3albIeriaa KUcIopoJoM BO3yXa.

2. ITouemy mpoucxoauT obecIiBeUNBaHIE PACTBOpa MepMaHTaHaTa Kalus MpH T00aBICHHUH 3TaHoma?

3. Hanummute cxeMy Aucconmanuy yKCycHOM kucnoTel. Kak moaTBep:kmaeTcs 3TOT MPOIECC IKCHEPHMEHTAIBHO?

4. HanumuTte cxeMy peakuuy yKCyCHOHM KHMCIOTBI ¢ THAPOKCHIOM HaTpus. Kak MOXHO OnpenenuTs 3KCIEpHUMEHTalIbHO
HEUTpaIN3auIo YKCYCHOM KUCIOThI?

5 Hammmmmte cxemy peakunun oOpasoBanus amerara sxene3a(Ill).

6 Hanummre crpykrypHyto ¢GopMyly THOpOKCHIA AUAIeTaTa xejesa.

7. HammmmTe cxeMy peakiun oOpa3oBaHMs KaJbLUEBON CONN CTEAPUHOBON KHCIIOTHI.

8 Kakue coenuHeHus Ha3bIBAIOTCSA MbLIaMU?

9. Hamummute cxemy peakuuu oOpa3oBaHUS OKcalaTa KalbIuUs.

10. HanunmuTte cxemy peakuuu oOpa3oBaHUs 3TUIALETATa.

11. [To xakoMy MeXaHHW3My OHa OCYIIECTBIseTCsA?

12. KakoBa pois KOHIIGHTPHPOBAHHOM CEPHON KHCIIOTHI B PEAKIUH ITEPUPHUKAIIN?

13. Hanummre cxeMmy peakiyy IIEIOYHOTO TUApoSu3a 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 PeaKnMOHHON CMecH J00aBiseTcs HACHIICHHBIN PacTBOP XJIOpUAA HATPHA?

16. Hamumute cxeMy peakuuy THAPONIM3a MbIIa Ha IpHMeEpe MalbMHTaTa HATPHSL.

17. C kxaxoll Lenpro MPOBOAUTCA NMPEABAPUTENbHOE PACTBOPEHUE U MOCIEAYIoee BbICAaTMBaHUE MbLIa?

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

no0aBieHNs BOIBI?

Bompocs! n 3amaun k 1abopatopHoii padoTe «I'eTepodyHKINOHAIBHEIC COSTUHCHUS. [ MAPOKCH- U OKCOKUCTIOTED)

1. HammmmTe cxemsl 00pa3oBaHMs THAPOTapTpaTa M TapTpaTa Kaus.

2. O ueM CBUACTENBCTBYET 00pa30BaHUE IBYX COJeil BUHHOM KHCIOTHI?

3. Hanumute cxemy B3aumojecTus ruapoxcuna meau (I1) ¢ taptpatom kamus. Hanndnem, kakoro CTpyKTypHOTO
(hparmenTa oOycIIOBIICHA peaKius?

4. OOBsicHUTE, MOYEMy HE M3MEHSACTCS IBET pacTBOpa B 1-if M m3MeHseTcs Bo 2-if mpodupke.

5. Kakoil mpoaykT paznoeHUs] TUMOHHON KHUCIOTH OOHapykuBaercst B 1-if mpobupke? Hanummre cxemy peaxiuu.




6. Kaxoit npoaykT pasnoskeHus: oOHapyxuBaeTcss Bo 2-if mpobupke? Hamummre cxeMy peakIiiuu.

7. HamnmmTe cxeMy TayTOMEpHBIX NPEBpalIeHHH alleTOyKCYCHOTO 3¢gupa, MPOUCXOASINX IIPH KOMHATHOW TeMIeparype.
8. Kaxko#t cTpyKTypHBIH (parMEeHT MOJIEKYNBI alleTOYKCYCHOTO 3(upa 00yclaBIUBaeT (HHOIETOBO-KPACHOE OKPAIINBAHUE C
xyopuaom xenesza (111)?

9. Kakue daxTopsl ciocoOCTBYIOT cTaOMIM3alMU €HOJBHON (OPMBI AallETOYKCYCHOTO 3¢upa?

10. ITouemy (roIETOBO-KpACHOE OKpAIIMBAaHUE MCUE3aeT KaXkAblil pa3 mpu JoOaBieHNH pacTBopa Opoma? Hamumimmre cxemy
peaKIH, MPUBOAIIEH K 00eCIIBEYMBAHHIO PACTBOPA.

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

12. Kakue mpoayKThl paclielUIeHHs alleTOyKCycHoro 3¢upa oOHapykuBatorcs B 1-i u 2-if mpobupkax? Hamuimre cxeMbl
COOTBETCTBYIOIIUX PEAKIN 0OHAPYKSHHUS ITPOTYKTOB PACIICIIICHUS.

13. Kaxkoe mpeBpareHne mpeTepreBaeT CaaHIMIOBas KUCIOTa IIPX HarpeBaHWU? HammmmTe cxeMy peaxknui.

14. B 4eMm cocTouT nmpudMHa MOMYTHEHHMS PacTBOpa BO BTOPOH mpoOupke? Hamummre cxemy peakiyu.

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

1. Hanumure ypaBHeHue peakiuu B3aMMOAEUCTBUS ITIMIMHA C HUHTUAPUHOM.

2. KakyMu BHEIIHMMU NpHU3HAKAMU XapaKTEepU3YyeTCs peakuusl [|-aMHHOKMCIOT C HUHTHIPUHOM?

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

4. HammmuTe ypaBHeHHE peaknuy B3aUMOACHCTBHS INHIMHA C ()OPMATBIETHIOM.

5. KakoBbl pu4nHBI U3MEHEHHsI OKPAcKU MHIUKaTOpa?

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

7. HammmmmTe cxeMy B3amMOIEHCTBHS TIIMIKMHA C a30THCTOH KHcinoToi. HazoBure oOpazoBaBmmecs COCIUHCHNUS.
8. Kakoe mpaxtuueckoe MpUMEHEHHE UMEeT peakius aMUHOKUCIOT ¢ a30TUCTOH KHCIOTOH?

9. Hanwumure cxemy B3auMOICHCTBHS TuIMHA ¢ kKapbonatom menu(Il).

10. Kakoil 1BeT xapakTepeH Ui pacTBOPOB KOMIUIEKCHBIX COJIeH Menn?

11. Hanumre ypaBHEHUE peakuuu B3aMMOJAEUCTBUM [l-ajlaHMHA ¢ TUAPOKcUAOM Hatpus. IlodeMy m3MeHseTCsl OKpacka
WHJMKATOpa B X0J€ peakiuun?

12. HanunmuTe ypaBHEeHHe peakuuu B3auMopeicTBHs [/-alaHMHA C XJIOPOBOAOPOAHON KHCnoTOH. [ToueMy m3mensiercs
OKpacka HHAWKATOPAa B XOJE PEaKIuH?

13. [Touemy [1-aMHHOKHCIOTHI CITIOCOOHBI B3aUMOJICHCTBOBATh C KUCIOTaMHU M IIEIOYaMu?

14. HanumuTte ypaBHEHUE peakuud B3auMOAEHCTBHS THPO3UHA C KOHIIEHTPUPOBAHHOI a30THOI KHCIOTOIL.

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

16. IMouemy npu mobOaBIeHNH aMMHaKa OKpacka ITOJ[ydeHHOTO PacTBOpa M3MEHSETCS OT JKENTOH B OpPaHKEBYIO?
17. Hanumure cxemy B3aumozaeicTBus nucrerHa ¢ anerarom csunua(ll).

18. Kakoe mpaxTrueckoe nmpuMeHeHHE UMEET peakius 1ucrenHa ¢ cossimu ceuHua (11)?

19. Hanmmure cxemy oOpa3zoBaHus Ouyperta.

20. KakoBbI BHeIIHHE MPU3HAKK IOJIOKHUTENBHON OMypeToBoil peakuuu?

21. Bce nn Genky 1ar0T OMYPETOBYIO PEaKIUio?

22. Kaxkwe [1-aMHHOKHCIIOTHI B COCTaBe O€IKa MOYKHO OTKPBITH C ITOMOIIBIO KCAHTOIPOTCHHOBOH peakmuu?

23. Hammmmmte B 00mem Bune cxemy peakiuu Oenka c ameratoM cBuana(Il).

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

Bormpocs! u 3agaun k mabopaTopHOi padoTe «YTiieBopl. MOHO- U TIOJIHCaXapHIbD»

L. Kaxkue cTpykTypHBIE (DparMeHTHI, coJepiKalliecs: B MOJEKylle TTIOKO3bI, 0OHAPY)KHUBAIOTCA pEeaKIuel ¢ THAPOKCUIOM
meau(1l)?

2. Yem o0OBsicHAEMCS OOIIHOCTD peakiun ruapokcuaa Memu (1) amst sTuireHrMKous, BHHHON KUCIOTH B D-TiroK0361?
3. Hanmmure peaknuio oO0pa3zoBaHust KOMIUIEKCHOHM conn noHa Menu (1) ¢ AMonbHBIM QparMeHTOM Ha MpUMEpe
STUICHIIIUKOISL.

4. HanunmmuTe cxeMy peaknuu OKHCIEHHMHU TIIIOKO3bl ruapokcuaoM meau (IT).

5. Yem 00BsICHACTCS HAJIMYHE BOCCTAHABINBAIOIINX CBOWCTB Yy TIIFOKO3BI?

6. OOBsiCHUTE NPUYMHY U3MEHEHHS OKPACKU BEPXHEro CJIOs B IMPOOHpKe.

7. HanummuTte cxeMy peakuuy B3auMOAEHCTBHSA INIOKO3bl C aMMUAYHBIM PACTBOPOM T'HAPOKCHIA cepedpa.

8. Kaxkast ¢pyHKIMOHANBHAS TPYIIA TIIFOKO3BI MPOSBIICT BOCCTAHABIMBAIOIINE CBOMCTBA?

9. OOBsicHUTE OOJBIIYI0 XPOMATOTPAGHUECKYI0 MOABHKHOCTh PAMHO3BI 110 CPAaBHEHHIO C TITFIOKO30i1.

10. Mo>KHO 11, pacnojiarasi BeleCTBaMU — CBUAETEISIMH, TOJBKO MO BenuuuHe Rf naeHTHHUUMPOBaTH HEM3BECTHOE
BEIECTBO?

11. Hammmmte ctpoenne caxapossl (¢ moMomnisio popmyn Xeyopca). Kakyro koHGHUTypanuio MMEIOT aHOMEPHBIE aTOMBI
yriepoza B octatkax D-¢pykTo3sl 1 D-ITroK035I, BXOASIINX B COCTaB MOJIEKYIIBI CaXapo3bl?

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

13. OOBsICHUTE NPUYIMHY OTCYTCTBHS BOCCTAHABIMBAIOIINX CBONCTB Y CaXapo3bl.

14. Byner mu MyTapoTHpOBaTh CBEXKEIPUTOTOBICHHBIN BOAHBIM PACTBOP caxapo3bl?

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

16. Hammmmmte cTtpoeHue J1akTo3s!I (¢ moMomIsio popMynn Xeyopca). Kakyro koH(buUTYpannio nMeer aHOMEPHBIH aToM
yriepona B octatke D-ramaxronupaHo3sr?

17. Kaxkoit 13 MOHOCaxapUIHBIX OCTATKOB B MOJIEKYJIE JIAKTO3bI CIIOCOOEH K LIUKIIO-OKCO-TayTOMEPHHU?

18. OOBsICHUTE NPUYHHY HAJIWYHS BOCCTAHABIUBAOMINX CBOMCTB Y JIAKTO3BI?

19. Kakoil nucaxapun sBiseTca CTPYKTYpHOM enuHULEeH amMuiao3bl? Kakol THUN IMTMKO3UIHOHN CBA3M OCYLIECTBILETCS B 3TOM

JcaXapuie MKy OCTaTKaMU D-TIroK03b1?




20. Kakyro xoH(pOpMaIio IMeeT MoucaxapyuaHas Helnb aMUIO3bI?

21. Yem 00bBsicHsIeTCS 00pa30BaHUE OKPAIICHHOTO KOMILICKCA aMHUIIO3bI ¢ HOJOM (COCIMHEHUE BKIFOUYCHHS)?

22. Hanumure peakuuio ruaposinza MajabTO3bl, SBISIONICHCS CTPYKTYPHOI enuHuIEeH Kpaxmaia. B kakoi cpene
MPOUCXOIUT 3Ta peakuusi? Kakoit MoHOCaxapu mosrydaeTcs B pe3ylbTaTe MOJHOTO THAPOIIN3a Kpaxmana?

23. O Kakux M3MEHEHHSX BO BTOPHUYHON CTPYKTYpEe MOJHCAXapUAHBIX LEMel Kpaxmaja CBUAETEIbCTBYET OTCYTCTBUE
CHHET0 OKpallUBaHUs ¢ Hoxom?

24. OO0BsicHATE, TTOYEMY TIOJOXKUTENbHAs Tpoda TpoMMepa CBUAETENHCTBYET O TMOJHOM THAPOIN3E KpaxmMalia.

Bompoce! 1 3aa4u K 1a00paTopHOii padoTe «[ eTepOIUKITHYSCKUE COSTUHEHHS)

1. Hanumire cxeMy peakuuy DMpUANMHA ¢ BOJOH.

2. IMouemy BOOHBIN pacTBOp MUPHAWHA U3MEHSET OKPACKy KpacHOTo nakmyca? Kakoif cTpykTypHbI (parmeHT
00ycnaBnrBaeT OCHOBHBIE CBOWMCTBA MUPUIMHA?

3. Kakue cBoiicTBa nupuarHa IPOSBISIFOTCS B PEAKLMU ¢ MUKPHUHOBOW KuciaoToi? Hamummre cxeMy peakuuu oOpasoBaHHs

IMMKpaTa mapruaInHa.

4. OOBsICHUTE YCTOHUYMBOCTh MUPHINHA K OKHCIICHHUIO.
5. KakuM kputepreM apoMaTUYHOCTH yHOBIETBOPSIET MOJEKyNa MUPUIUHA?
6. INouemy nupuIUH NPOSBIAET OCHOBHBIN Xapakrep?
7. Hanumure cxemy B3auMoaeHCTBUS MUPUAMHA C BOJIOH.
8. Hanumre Tayromeprsie popMbl MOYEBOH KHUCIOTHI.
9. Hanunmute cxeMy B3aMMOJEHCTBUSI MOYEBOM KUCIOTHI C THIPOKCUAOM HATPHU.
10. OOBsICHUTE IPUYIMHBI BOSHUKHOBEHHSI OKPAIIMBAHUSA B MYPEKCHIHOH mpo0e.
6. YHAEBHO-METOJUYECKOE U THOOPMALIMOHHOE OBECIIEYEHUE JUCHUIIINHBI (MOAY JIS)
6.1. PexoMeHayemas IuTepaTypa
6.1.1. OcHoBHas UTEpPaTypa
ABTOpBI, COCTaBUTENN 3armaBue WznarenscTBo, ron | Komna-Bo
JI1.1 |I'panx6epr U. U. OpraHudeckast XUMHS: yIeOHUK M.: Ipoda, 2002 67
JI1.2 | Iurosuu U. K. Kypc ananuriaeckoi XUMHHN: yIeOHUK CII6.: Jlans, 2004 94
JI1.3 | Kuszes . A., Heopranmyeckast Xumust: y4eOHHK M.: [Ipoda, 2004 94
Cwmapsirun C. H.
JI1.4 | Xomuerko I'. I, Heoprannueckast xuMust: yaeOHHK CII6.: UTK 45
Hurosuu U. K. I'panut, 2009
6.1.2. JlonosiHuTeEIBHAS IUTEPATypPa
ABTOPBI, COCTaBUTEIH 3arnaBue W3zpatensctBo, rox | Konnd-Bo
JI2.1 | Eropog B. B. Teopernueckre OCHOBBI HEOPraHMYECKON XUMHUU: KPATKUHA KypcC CIIO.: JIansb, 2005 45
JUTSL CTYJICHTOB CEIECKOXO03SHCTBEHHBIX BY30B : yUeOHHK
JI2.2 | Eropos B. B. Heopraandeckast xumus (OMOTCHHBIE W a0MOTCHHBIE HJIEMEHTHI): CII6.: Jlans, 2009 20
yaebHoe mocobue
JI2.3 [Capraes II. M. Heoprannueckast XuMust: yaeOHHK M.: KonocC, 2004 69

6.3.1 IlepeyeHb MPOrpaMMHOro odecne4eHnst

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 HNIEKTpOHHAs OHOIMOTEKA.
WnavBuyaabHBIN HEOTpaHUYEHHBINH TOCTYN Yepe3 PUKCHpOBaHHbIN BHeHU [P anpec akageMun HeOrpaHUYEHHOMY
KOJIMYECTBY MOJIb30BATENEH U3 JTF000U TOUYKH, B KOTOPOH UMeeTcs A0CTyM K ceTr MuTepHeT.http://e.lanbook.com

6.3.2.2 | DnexrponHo-6ubanoteynas cucrema ZNANIUM.COM. ITonHOTEKCTOBAs 31eKTpOHHAss OubnnoTeka. HAMBUIYaIbHbII
HEOTpaHWYCHHBIN JTOCTYI Yepe3 PUKCUPOBAaHHBII BHEIHU [P ampec akageMun HEOTpaHUICHHOMY KOJTHIECTBY
OJIb30BaTeNeH 13 TF000H TOYKH, B KOTOPOH MMeeTcst JOCTyI K ceti MHTepHeT. http://znanium.com/

6.3.2.3 | DnexTponHas 6uémmoteunas cucrema « 95C FOPAUT www.biblio-online.ruy. TTonHOTeKCTOBAS HIEKTPOHHAS
6nbnmoTexa. MHIMBHIyanbHBII HEOTpaHIMYCHHBIH JOCTYN Yepe3 (GUKCHPOBaHHBIN BHemHHH [P anpec akagemun
HEOrpaHMYEHHOMY KOJIMYECTBY MOJIb30BaTENEH U3 M000H TOUKU, B KOTOPOH UMEETCsl 10CTYN K ceT MIHTepHeT.
https://www.biblio-online.ru/

7. MATEPUAJIBHO-TEXHMYECKOE OBECIIEYEHUE JUCHUIIIMHBI (MOAY JIS)

Aynuropust Bun pabot Haznauenue OCHaIIEHHOCTh




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

322 Jlex

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

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

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

123 CP

VY4uebHast ayauTopust IlIxad co cnennanu3upoBaHHBIM HHBEHTapeM (IIPOOUPKHU, KOJIOBI,
MTUTICTKY, ITATUBBI, MEPHBIC CTAKAHBI, XUMUYECKHE peakTHBHI) (1
mT.), mKad BEITSDKHOM (1 mT.), Tabnuma «PacTBOPIMOCTE KHUCIIOT H
ocHoBanui» (1 wr.), Tabnuna «Ilepuoguueckas cucrema
MenneneeBay (1 mrt.), gocka kimaccHas (1 mIT.), CTONBI Ja00paTOPHBIE
(5 mt.), Tabyperku (14 mT.), pakouHa (1 mT.), cTyn /m (1 mmT.)
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8. METOIMYECKHE YKA3AHUS JI51 OBYYAIOIUXCSA 110 OCBOEHUIO JTUCHUIIJIMHBI (MOAY JIS)

Meroauka u3ydeHus Kypca IpeaycMaTpruBaeT Hapsaay ¢ JIEKIHAMH 1 1a00opaTOpHBIMHA 3aHATHIMH, OPTaHU3AIMIO CAMOCTOSTEILHOM
paboTHI CTY/ICHTOB, IPOBECHNE KOHCYIbTAIi, PyKOBOACTBO JOKIAJaMHU CTYJCHTOB JUIS BBICTYIICHUS HA HAYIHO-IIPAKTHUECKIX
KOH(EPEHLHSX, OCYILECTBICHNE TEKYLLIETrO 1 IPOMEXYTOYHOTO (POPM KOHTPOJISL.

Cucrema 3HaHHH 110 AUCHUILUTHHE «XUMHUD» GOPMHUpYETCs B XO/I€ ayAUTOPHBIX U BHEAYJUTOPHBIX (CAMOCTOSATENBHBIX) 3aHATHI.
Vcrionb3yst TEKIIMOHHBIN MaTepHal, YIeOHUKH U yIeOHBIE TOCOOHS, TOTOTHUTENBHYIO JINTEPATYPY, IPOSBIISAA TBOPUECKUI MOIXO],
oOyuaromuiics TOTOBUTCSA K Ta00OPaTOPHBIM 3aHATHSIM, PACCMATPUBast UX KaK MOMOIHEHHE, YIITyOIeHne, CHCTEMaTU3aI[HI0 CBOUX
TEOPETUYECKHX 3HAHUH.

Jn1s1 0CBOCHUS IUCIUIUTMHEI CTYAEHTaMH HEOOX0ANMO:

1. nocemaTs AEKUUYU, HA KOTOPBIX B CKATOM U CUCTEMHOM BHJIE U3J1aTratoTCsl OCHOBBI UCLUILIUHBL: JAIOTCS OIPEAEICHUS IOHITUH,
TEpMHHOB, KOTOPbIE TOJDKHBI 3HATh CTyAEHTHL. CTyAEHTy Ba)KHO MOHSATh, YTO JIEKLUS €CTh CBOe0Opa3Has TBOpUecKas hopma
CaMOCTOATENbHOH paboThl. Hamo meItaThest cTaTh aKTUBHBIM COYJaCTHUKOM JICKIIUH: lyMaTh, CPABHUBATh U3BECTHOE C BHOBB
[OJIy4a€MbIMU 3HAHUSIMU, BOWTH B JIOTUKY M3JI0KEHUSI MaTepUaia JEKTOPOM, CIEAUTh 32 XOJ0M €T0 MBICIIEH, 3a €T0
apryMeHTaluel, HaXOJUTh B Hel KaxKyluecs BaM ciraboct. Bo BpeMs ey MOXKHO 3a7aTh JICKTOPY BOIIPOC, JKENATEIbHO B
NHUCBMEHHOI (popMe, YTOOBI HE MEIIaTh M HE HapyLIaTh JIOTUKH NPOBeICHUs JeKIMU. Kaxas eKkius 10KHa ObITh JTOTHYECKH
BHYTPEHHE 3aBEpIICHHBIM 3TalloM M3JI0KeHU MaTepraina Kypca. [lopsaok m3moxeHus 1 00beM H37IaraeéMoro Ha KaKIoH JICKITNH
Martepuana onpenensercs Paboueit mporpammoil yaeOHON TUCIUIIIIHHBL ¥ IPETYCMOTPEHHBIM B Hell pacIipe/ie/IieHneM KOJIHIeCTBa
94acoB Ha Kakayro Temy. Kakzast IeKIust CTpOUTCs 10 MPUHLUITY TPHAIbL: OT OOILETO — K YaCTHOMY, a Ha €€ 3aBEepILIAIOIIeM dTare
— BO3BpallIeHHE K 00IIeMy Ha ypOBHE BHOBb M3JI0’KEHHOTO MaTepHana. ITo TpeOyeT IOMUNHEHNE €€ OTPEAEIICHHOMY, CTPOTO
BBLJIEPKUBAEMOMY AITOPUTMY WiH MnaHy. OueHb BaxxHO cOOTHECTH MaTepHUall JIEKIUY C TEMOI IPOrpaMMbl U YyCTAHOBUTD, KAKHE
ee BOIIPOCHI HAIILTH OCBEICHUE B MIPOCIYIIAHHOM Jekun. Takxke moje3Ho oOpamaTses U K ydeOHuKy. JIekuus u ydeOHuK He
3aMEHSIOT, a JAOMOJHSIIOT APYT ApyTa.

2. mocemaTh J1abopaTOpHBIE 3aHATHS, K KOTOPBIM CIIETyeT TOTOBUTHCS U aKTUBHO Ha HUX pabortaTs. JlabopaTopHBIe 3aHATHS
HE0OX0AMMO TIAaHUPOBATH TaK, YTOOBI TEMa JIEKIUHY MPENIIeCTBOBAIA JaHHO! TeMe TabopaTopHoro 3aHsaTus. Ha nepeom
1a60paTOPHOM 3aHITHUU CTYAEHTHI, KPOME MHCTPYKTaXKa 10 TeXHUKE O€30MaCHOCTH, TOJIKHBI OBITh MPEAYNPEXKAEHBI 0 paboyeM
pacropsiIKe 3aHATUS, B YACTHOCTH O TOM, YTO UX pabodne MecTa JOJDKHBI ObITh MOATOTOBIEHHI 10 3BOHKA. JJabopaTopHOE 3aHsATHE
HEoOX0ANMO HaYMHATh C OIIPOCa, KOTOPBIN JUIS TPYHITEI B 15 deoBek He TobKeH 3aHnMath Oombmie 15-20 muH. Bo Bpems ompoca
JIOJDKHBI OBITH OIPOIIEHBI BCE CTYAECHTHI TPYIIIBI, OTOMY BOIIPOCEHL, IPEAIaraeMble CTyA€HTaM, JOJIKHBI OBITh HACTOIBKO
KOHKPETHBI, 4TOOBI TpeOOBAI KOPOTKOT0, KOHKPETHOTO OTBETA. 3aTEM IIPEHOAaBATENb J0JDKEH 03HAKOMHTD CTYIICHTOB C
COZIepKaHUEM 3aHATHA, C KOHKPETHEIMHI 00BEKTaMH1, KOTOPBIE OHM TOJDKHBI H3ydnTh. Ha KaXkIoM 3aHATHH, TapajuiedbHo C
nmabopaTopHOil paboTOH, peKOMEHIyeTCs BELISIATH A CTYACHTOB BpeMs (BO BTOPOH IIOJIOBHHE 3aHITHS) HAa IPEIbIBICHIE HA
IpOBEPKy paboT, Ha IPOXOKAECHHUE TEKYIIEro TECTUPOBaHUS (MMChMEHHOTO OTBETA Ha YXKe IPOpPabOTaHHBIE paHEee TEMBI
1a00paTOPHBIX 3aHATHI). CTYIEHTSI, IPOITYCTHUBILHE 3aHITHE, WK HE TTOrOTOBUBIINECS K HEMY, TIPUITIAIIAIOTCS Ha
KOHCYIBTAIIHIO K IIpenogaBaTento. JIJabopaTopHOe 3aHATHE 3aKaHINBACTCS IIOABEICHUEM HTOTOB: BBIBOJAMH 110 TEME U
BBICTABJICHHEM OLICHOK.

3. cUCTEMaTHYeCKH 3aHUMAaThCs CAMOCTOSITEILHON pabOTOM, KOTOpast BKIIIOYAET B ce0s M3y4eHHUE JIOTIOIHUTENbHON nH(opMarmy,
MaTepHaJIOB YIeOHHKOB U CTAaTEH U3 NEPUOANIECKON INTEPATYpPEI, pEIICHUE 3a]a4, HAMCAHNUE JOKIAN0B, pe)epaToB Uit
HOJy9IEHHS TITyOOKHX JOMOTHUTENbHBIX 3HAHMH. 3a/1aHus I CAMOCTOSTENBHON pabOThI BBIAAIOTCS MIPEOAaBaTENEM.

4. moj pyKOBOJACTBOM IPENOAaBaTeNs 3aHUMAThCS HAydHO-UCCIIEI0BAaTENbCKOM PaboTOll, UTO IpeanonaraeT BEICTYIICHHS C
JIOKJIa/laM{ Ha Hay4YHO-TIPAaKTHYECKIX KOH(PEPEHIUIX U IMyOIHKAINIO TE3HCOB U CTaTe! 110 X PE3yIbTaTaM.

5. Ip¥ BO3HUKAIOLINX 3aTPYAHEHUSAX [IPU OCBOCHUU JTUCLUIUIMHBI « XUMUS, A1 HEYCIIEBAIOLUIMX CTYIEHTOB U CTYJCHTOB, HE
MOCEILAOIUX 3aHATHS, IIPOBOISATCS €KECHEAEIBbHbIE KOHCYIIbTALMU, HA KOTOPBIE IIPUIIALIA0TCS HEYCIIEBAOIINE CTYIEHTHI, a




TaKOKe CTYHEHTHI, HCIBITHIBAIONIIE ITIOTPEOHOCTH B TOMOIIY TIPETIOaBaTeNs IPU U3Y4eHUN TUCIUIIINHEL.
IMTpu n3ydyeHnu JUCHUIIINHBI « XUMUSD) CIEIyeT YCBOUTh:

- OO0IIyr0 XUMHIO

- Heopranuueckyro XuMuto

- AHAIUTUYECKYIO XHUMUIO

- OpraHuYyecKyl0 XUMHIO

INPAJIOXKEHHUSA
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BBIITyCKAIOMme Kadeapbl, mpoTokom No

BBIITyCKAlOMme Kadeapbl, mpoTokom No

BBIITyCKatoed Kageapsl, MPOTOKos Ne
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BBIITyCKatomed Kageapsl, MPoTOKos Ne



