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1. HEJIX OCBOEHUSA JUCIIUITJINHBI

1.1

o0ecreynTs CIENUAINCTOB arpOHOMOB ONpEACTICHHBIM MHHHMYMOM 3HaHHMH HEOPraHMYECKOW, AaHAIUTHYECKOH W
OpraHUYecKON XHUMHH, KOTOPble IOMOTTH Obl UM OCBOMTh Hpoduuupyromue IUCHUIUIMHBL, a B MpaKkTH4YecKoil paborte,
crocoOcTBOBaIM Obl NMOHMMAHUIO XMMHYECKHX aCIEKTOB MEPOIPHUSTHH, HANpaBICHHBIX Ha IIOJMY4EHHE BKOJIOTHYECKH
YHCTBIX IIPOYKTOB IIUTAHUSL.

2. MECTO JUCIIAIIJIMHBI B CTPYKTYPE OOII

Huxn (paznen) OITOIT: b1.0

2.1

TpeGoBaHus K NpeABAPUTEIHLHOM MOATOTOBKE 00y4al0LIerocs:

2.2

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

2.2.1

Arpoxumus

222

I'eonesnst ¢ ocHOBaMH 3CMH€yCTpOﬁCTBa

223

Mukpobunomnorus

224

IInomoBoacTBO

225

®uznoniorus 1 OUOXUMUS PaCTEHUI

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 permaTh THIOBBIC 337a9u MPO(HeCCHOHAIbHOM NISSITENTBHOCTH Ha OCHOBE 3HAHHWI OCHOBHBIX 3aKOHOB
MaTeMaTHYECKHX U €CTECTBEHHBIX HAYK C MPUMEHEHNEM HH(POPMAITMOHHO-KOMMYHHKAIIMOHHBIX TEXHOIJIOTHIA;

OIIK-1.1

ﬂeMOHCTppreT 3HAHUC OCHOBHBIX 3aKOHOB MAaTEMATUYCCKUX U €CTCCTBCHHBIX HAYK, HeO6XOIII/IMLIX JUTS PCIICHU ST

CTaHAApTHBIX 3a/1a4 B obnacTu arpoOHOMUUN

OIIK-1.2

I/ICHOJHByCT OCHOBHBI€ 3aKOHBI MATEMATUYCCKUX U €CTCCTBEHHBIX HAYK IJI PCHICHNA CTAHAAPTHBIX 3a1a4 B obnactu

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

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 XUMHYECKOI CBsA3HU, BUJbI U MCXaHU3MbI eé 06pa30BaHI/I$I

3.13

K.HEICCI/I(bI/IKaHI/IIO u O6IJ_II/IC XHMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHNYICCKUX COCZ[I/IHCHI/Iﬁ

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 peaxunﬁ

3.1.7

OCHOBHBIC IIOJIOXKCHHUSA TeOpeTH‘IeCKOﬁ AHATUTHYCCKOU XUMUH (3aKOH ,HefICTByIOIHI/IX Macc, 3aKOH 3KBI/IBaJ'IeHTOB)

3.1.8

OCHOBBI KAYCCTBCHHOT'O XUMHWYCCKOTO aHaJIn3a

3.1.9

OCHOBBI KOJIMYCCTBCHHBIX MCTOOOB aHaAJIM3a

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 MCETOA0B aHalIn3a

3.1.12

OCHOBBI TCOPHUU CTPOCHUA OPraHUuICCKUX COCMHEHUI

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 MOTYIEHHS U IPUMEHECHHUS KapOOHOBBIX KUCIOT U UX IIPOU3BOJHBIX

3.1.16

CTpOCHHUE, HOMEHKJIATYPY, CBOWCTBA, CIIOCOOBI MOIYYSHHUS B TPUMEHEHUE a30TCOACPIKAIIUX MPOU3BOTHBIX
YIJIEBOZOPOJIOB

3.2

YMmernb:

3.2.1

OIMMUCBHIBATH CTPOCHUE aTOMOB 3JIEMEHTOB U OOBICHITH MEPpUOANIHOCTD UBMEHECHUS UX CBOICTB

322

OTIPEIIEIIATE BUABI CBSI3eH U OOBACHATH IPOCTPAHCTBEHHOE CTPOCHHE BEIIECTB




3.2.3 | cocTaBiATh XUMUYECKUE YPABHEHUS, OIIMCHIBAIOLINE CBOMCTBA OKCUOB, KUCIIOT, OCHOBaHHM, coJeit
3.2.4 | BEIYHUCIATH COCTAB M KOJIMYECTBA MHIUBHIYAIFHBIX BEIIECTB B PACTBOPAxX
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 | xapakTepH30BaTh CBOICTBA U HAXOIUTh KOJIMYECTBEHHBIE XapaKTEPUCTUKH BEIIECTB U UX BOJHBIX pacTBOpoB (pH,
PacTBOPUMOCTH)
3.2.8 | cocTaBiIsITh YypaBHEHUSI KAUECTBEHHBIX PEaKIMi M YKa3bIBATh NPU3HAKU UX IPOTEKAHUS
3.2.9 | BLIYMCIIATE CO/IEPKAHKE BELIECTB M0 pe3yabTaTaM aHaIu3
3.2.10 | ananm3upoBaTh yueOHYI0, HAYUYHYIO JINTEPATyPy C IPUMEHEHnEM HHPOPMAIMOHHO-KOMMYHHUKAITUOHHBIX TEXHOJIOTHIA
3.2.11 | onuceIBaTh NOHATHSA, IAPAMETPBI U YCIOBUS Pa3JeICHUS U KOHIICHTPUPOBAHUs BEILIECTB
3.2.12 | onHCHIBATh CYIIHOCTD METOJA, XapaKTEePHU30BaTh 00JIACT €T0 MPUMEHCHUS
3.2.13 | onHCHIBaTh CBOMCTBA OPTaHWYECKUX COCIMHEHNH Ha OCHOBE TEOPHUH UX CTPOCHHS, B3aNMHOTO BIHSHHS aTOMOB 1
PEaKIMOHHON CITIOCOOHOCTH
3.2.14 | cocTaBiATh Ha3BaHUS U XUMHUYECKUE YPABHEHUS PEAKIIUI YIIIEBOJOPOIOB
3.2.15 | cocTaBIATh HA3BAaHUS M XUMUYECKHE YPaBHEHUS PEaKIUii CIIPTOB, (PEHOJIOB M KAPOOHWMIBHBIX COCTIHEHNH
3.2.16 | cocTaBIsATh Ha3BAaHUS M XUMUYECKHE YPaBHEHUS PeakIMii KapOOHOBBIX KUCIOT U X IPOU3BOTHBIX
3.2.17 | cocTaBnsATh Ha3BaHUS U XUMHUECKHE YPAaBHEHUS peaklMi a30TCOAePIKALIMX TPOU3BOIHBIX YTIIEBOJOPOIOB
3.3 | UMeTh HaBBIKM M (MJIH) ONBIT JeSITEIbHOCTHU:
3.3.1 | B mcnonp30BaHMY (DyHIAMEHTAIBHBIX TOHATHH W 3aKOHOB B PEIICHIH IIPAKTUIECKUX 3a/1a4 U YIPAKHEHHH B
n1a60paTOPHON U MPAKTUIECKON paboTe
3.3.2 | B IpUMEHEHUU METOJIOB U CPEJICTB XUMHUUECKUX UCCIEIOBAHUI
3.3.3 | camocTosTEeNbHOM paboTH B cepe MPOBEACHNUS HAyIHBIX UCCIISTOBaHU
3.3.4 | B mpoBeneHNY Ta00PATOPHBIX aHATH30B
3.3.5 [ B aHanm3e y4eOHON, HAYYHOI! JIUTEPaTypHl C IPUMEHEHHEM HH(POPMAIIHOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI
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 OHATHA 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 MOHSTHS XUMHHU /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 XUMHUH /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. OcHOBHBIC 3aK0OHBI XUMuH /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
MEPUONYECKAS] 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. CKOpOCTh XUMHUYECKUX 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. Mexauu3m oOpa3oBaHust OIIK-1.1 JIT.1JI1.2
pacTBOpOB | UX Kiaccupukans. MaeansHbre OIIK-1.2 JI1.3
U peajbHble pacTBOphl. PacTBopeHue kak JI1.4J12.1
(usuko-xumuueckuit mporecc /Cp/ JI2.2 J12.3
J12.4 J12.5
Tema 5.2. 3aBUCUMOCTD PACTBOPUMOCTH OIIK-1.1 JIT.1J11.2
Pa3NUYHBIX BELIECTB OT IPUPObI 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 /J1ao/ 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 COeIMHEeHUH. Baxkneiinme OIIK-1.2 JI1.3 MpOBEpPKa
TUTIBI KOMIUTEKCHBIX coenuHenuit /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 COeIMHEeHHIX. J(ucconuanms OIIK-1.2 JI1.3 IIpOBEpKa
KOMILJIEKCOB B BOJHBIX 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. BiusHue cpelibl Ha XapakTep 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 U CIIOXKHBIX BemecTB /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
coneobOpa3yronux okcuaos /Cp/ JI1.4J12.1 3aJaHu’
JI2.2J12.3
J12.4J12.5
Tema 8.3. OcHOBaHHS (THIPOKCHIBI 3 OIIK-1.1 JIT.1J11.2 Ormpoc,
MmertamioB) /Cp/ OIIK-1.2 JI1.3 MIpoBepKa
JI1.4J712.1 3aJaHui
JI2.2J12.3
J12.4J12.5
Tema 8.4. Kucnorsr /Cp/ 2 OIIK-1.1 JIT.1 JI1.2 Ormpoc,
OIIK-1.2 JI1.3 MIpoBEpKa
JI1.4J12.1 3adaHui
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. 3auer
3auer /3auét/ 4 OIlIK-1.1 J1.1J11.2
OIIK-1.2 JI1.3
JI1.4J12.1
JI2.2J12.3
J12.4 J12.5
Pazgen 10. KauecTBeHHBbIN aHATIN3
Tema 9.1. MeToipl KaUeCTBEHHOI'O aHAJIM3a. 12 OIIK-1.1 JI1.1 J11.2 Ompoc,
Peakuuu, ucnosp3yemMple B Ka4UeCTBEHHOM OIIK-1.2 JI1.3 MpOBEpKa
aHanuse. Peakuuu pasaeneHus u J11.4J12.1 3aJJaHuHN
obHapyxeHus. CelneKTUBHOCTb U JI2.2J12.3
CrerGUIHOCTD aHATUTHYECKUX PEaKIIH. J12.4 J12.5
Ycn0BUs BBIIOTHEHHS! pEaKIuil.
UyBcTBUTENBHOCT. PAKTOPHI, BIUAIOIINE HA
YYBCTBUTEIBHOCTb. PEaKTHBEI: YacTHBIE,
crienupuIecKre, rpymnIoBbIe.
Knaccudukanus nonos. Kucnorno-ocHoBHas
KIaccuukanus. MeToasl KaueCTBEHHOTO
aHaynm3a. J[poOHBIi U cuCcTeMaTHYeCKUN
anamus /Cp/
Paznea 11. KotnuecTBeHHbIH aHAIU3
Tema 10.3. MeTopl KUCTIOTHO-OCHOBHOTO 4 OIIK-1.1 JIT.1JI11.2 JlabopaTtopHoe
tuTpoBanusi. OCHOBHOE ypaBHEHHE METOJIA. OIIK-1.2 JI1.3 3aHATHE.
Pa6ouue pactBopsl. CTaHIapTHBIE PACTBOPHI. JI1.4J12.1 Pa6ota B
WNnnukatopsr. [Topsaaok u TexHuka JI2.2 J12.3 MaJIbIX
TuTpoBanus. Pacuersr /J1ab/ J12.4 J12.5 rpymnmnax.
/Cp/ 8 OIIK-1.1 JI.1J11.2
OIIK-1.2 JI1.3
JI1.4J12.1
JI2.2J12.3

J12.4J12.5




Pazgen 12. Knaccudpuxanus
OpPraHuYecKUuX coeIuHeHu i
Tema 11. Knaccuduxanus opraHu4ecKux 1 OIIK-1.1 JIT.1JI1.2
coenuHeHwni /JIex/ OIIK-1.2 J1.3
JI1.4J12.1
JI2.2J12.3
J12.4J12.5
Tema 11. Kitaccnguxanus opraHIIecKux 8 OIIK-1.1 JI1.1J11.2 Omnpoc,
coenuneHnit /Cp/ OIIK-1.2 J1.3 IpoBEpKa
JI1.4J12.1 3aJaHHH,
JI2.2J12.3 3alUTa
J12.4J12.5 1mabopaTopHBIX
pabot
Pazgen 13. YriieBogopoasl.
Kaaccuduxanus. [IpeaenabHbie,
HelpeedbHbIE U AaPOMATHYECKHE
yriesoaopoabl. KpaTkas xapakTtepucTtuka
MeTO/I0B MOJIy4eHHsl M CBOICTB
YIJ1eBOIOPOIOB
Tema 13 YreBogopoasl. Knaccudukanms. 8 OIIK-1.1 JI1.1J11.2 Omnpoc,
IIpenenpHble, HENpeNENbHBIE U OIIK-1.2 J1.3 IIPOBEPKa
apomaTHyeckue yriaeBoaopoabl. Kparkas JI1.4J12.1 3aJaHUH,
XapaKTepPUCTUKA METOJIOB ITOJTY4YEHHUS 1 JI2.2J12.3 3aIuTa
CBOWCTB yrieBogopoaos /Cp/ J12.4 J12.5 m1a60paTOPHBIX
pabot
Pa3nen 14. IlpousBoanble YIJIeBOJOPOI0B
/Cp/ 18 OIIK-1.1 J1.1J11.2 Ompoc,
OIIK-1.2 JI1.3 MIpOBEpKa
JI1.4J12.1 3aJlaHUH,
J12.2J12.3 3aIIUTa
J12.4 J12.5 1a60PaTOPHBIX
pabor
Pazgen 15. HomeHkJIaTypa OpraHM4ecKux
COeMHEeHMIT
Tema 12 HomeHKIaTypa OpraHu4ecKux 1 OIIK-1.1 J1.1J11.2
coenuHenuit /Jlex/ OIIK-1.2 JI1.3
JI1.4J12.1
J12.2J12.3
J12.4 J12.5
Tema 12 HomeHkaTypa opraHu4ecKux 8 OIIK-1.1 JIT.1J11.2 Omnpoc,
coeaunenuii /Cp/ OIIK-1.2 JI1.3 MpOBEpKa
JI1.4J12.1 3a7aHUH,
JI2.2 J12.3 3aIuTa
J12.4 J12.5 J1a00paTOPHBIX
pabot
Pazgen 16. 3auer ¢ oneHkoit
3auer ¢ oneHkoit /3auéTCOn/ 4 OIIK-1.1 J1.1J11.2
OIIK-1.2 J1.3
J11.4J12.1
JI2.2J12.3
J12.4J12.5
5. ®OHJI OHEHOYHbIX CPEJCTB
5.1. IlpumepHBIii NepevyeHb BONMPOCOB K 3a4eTy
1. [Ipeamer u 3agaun xuMuu. SBneHus uznveckue U XuMuueckre. MecTo XUMHH Cpell €CTeCTBEHHBIX HayK. XUMHS U
9KOJIOTHSL.
2. OCHOBBI aTOMHO-MOJIEKYISIpHOH Teopuu. [loHsATHE aToMa, 37ieMeHTa, BemmecTBa. OTHOCHTENbHAs aTOMHAS U
OTHOCHTEIIbHAS MOJICKYISIPHAS MACCHI.
3. Monb - equHUIA KONIUYECTBa BeulecTBa. MossipHas mMacca.
4. 3aKOHBI CTEXHOMETPHH: 3aKOH COXPAaHECHUS MAacChl BEIIECTBA, 3aKOH MOCTOSHCTBA cocTaBa. OTHOCHTENBHAS TUIOTHOCTh
rasa.
5. Crpoenne aroma. AtTomMHOe sapo. M3oTonbl. CTabuiIbHbIe U HECTAOUIIBHBIE SAPA.
6. JIBoiicTBeHHas pupona dnekTpoHa. CTpoeHHE ANIEKTPOHHBIX 0007109eK aToMOB. KBaHTOBBIC 4Hciia. ATOMHEIC

opbuTany. DIEKTPOHHBIE KOHQUTYPAIIUH AaTOMOB B OCHOBHOM U BO30Y)KIEHHOM COCTOSTHHSIX.




7. Otxpsitre [l. . MeneneeBsIM MepUOJHUECKOTO 3aKOHA U CO3JaHUE MEPHOANYECKON CHCTEMBI XUMUYECKHX
aneMenToB. CoBpeMeHHast HOPMYINPOBKA IEPHOIMYECKOTO 3aKOHA.

8. CTpoceHNe TIepHoIIYecKO CHCTEMBI: OOJIBIINE W Majble TIePHOBI, TPYIIIBI U MTOATPYIIITHL.

9. 3aBHCHMOCTh CBOIICTB 3JIEMEHTOB M 00pa3yeMbIX UMH COCTUMHEHHI OT MOJO0XKCHHUS 3JIEMEHTa B MEPHOANIECKON CHCTEMe.
10. Buapl XuMu4eckoil CBsSI3M: KOBaJeHTHas (TIOJIApHAs M HEMONApHAas), HOHHAs, METaJUINYecKasi, BOJOPOIHA.

1. MexaHu3Mbl 00pa30BaHMs KOBAJICHTHOM CBS3M: OOMEHHBIH M JIOHOPHO-AKIEITOPHBINA. DHEPIUs CBA3H.

12. DIeKTPOOTPHUIIATENBEHOCTE. [0MAPHOCTE CBA3M, WHIYKTUBHBIA 3((eEKT.

13. Kpatasie ca3u. Mogens rubpuausaruu opoutaneil. CBsi3b JIEKTPOHHON CTPYKTYPBI MOJEKYI C UX T€OMETPUYECKUM

CTpOcHUEM (Ha MPUMEPE COSTUHEHHI IEMEHTOB 2-T0 NeproAa). Jenokanu3aiyst 2IeKTPOHOB B CONPSDKECHHBIX CUCTEMaX,
ME30MEpPHBINA 3P PEKT.

14. BanentHocTs U creneHs okucieHus. CTpykrypHble (Gopmynsl. M3omepus. Buasl uzomepnu, CTpyKTypHas H
IpPOCTPaHCTBEHHAs H30MEPHS.

15. ArperaTHble COCTOSIHUS BEILIECTB M MEPEXOJbl MEXIY HUMH B 3aBUCHMOCTH OT TE€MIEpaTyphl U AaBieHHs. ['a3bl.
T'azoBbIe 3akoHBI. YpaBHeHHe MeHeneena - Kiranelipona. 3akoH ABOTraapo, MOJISPHEIH 00beM.

16. Kunxoctu. Accommanys MOJNEKYI B KHIKOCTAX. TBepasie Terma. OCHOBHBIC THIIBI KPUCTAIIMYECKUX PEIIETOK:
KyOMYecKHe U 'eKcaroHaJbHbIE.

17. Kiaccudukanys XAMHUUECKHX PEaKIUil: peaKkini COSNUHECHNUs, pa3IokKeHUs, 3aMelleHHs, 0OMeHa.

18. OKHCIHTETBHO-BOCCTAHOBUTENBHEBIE peakiiy. ONpeie/ieHne CTEXHOMETPHIECKUX KO03(D(UINCHTOB B YPaBHEHUIX
OKHCIIUTENBHO-BOCCTAHOBUTENBHBIX PEaKIIHiA.

19. Psin craHmapTHBIX 27E€KTPOAHBIX MOTEHIUAIIOB.

20. Termossie 3¢ dexTsr xumMudecknx peaknuii. TepMoxumudeckue ypaBHeHHS. Temtora (HTAIBIUA) 00pa30BaHUA
XUMHYECKUX coequHeHni. 3akoH ['ecca B ciIeCTBHS U3 HETO.

21. CKOpOCTh XUMUYECKUX PEAKLU. 3aBUCUMOCTb CKOPOCTH PEAKLUH OT MPHUPOAbI M KOHLUEHTPAIMU PEArupyIOMINX

BEILIECTB, aBJIECHUS, TEMIIEPATYPhl, IPUMEHEHMs KaTanu3aTopa. KoHcTaHTa CKOPOCTH XUMHUECKON peakuuu. DHEprus akTUBALIUY.
Karanus u xaranu3aTtopsl.

22. OO0paTUMOCTh XMMHUYECKUX peakiuid. XUMHYECKOe paBHOBECHE M YCIOBHA ero cMemieHus, npunuun Jle Hlatense.
KoHcraHTa paBHOBECHS], CTENEHb PEBPAIICHHS.
23. PacTBOpBI. PacTBOPHMOCTE BelecTB U e 3aBUCUMOCTh OT TEMIIEPATyphl, JaBICHUS, MPUPOBI pacTBoputels. CriocoOs!
BBIPAXKEHHS KOHIIEHTPAIUU PacTBOPOB: MaccoBasi JI0JsI, MOJIbHAS JOJIs, MOJISIpHAs KOHIEHTpanus. TBepasie pacTBOpbl. CIITaBhL.
24. CusbHbIC U criabble 37IEKTPOJIUTHL. DNEKTpoauTHYe “cKas aucconmanus. Koncranra aucconuanuu. CreneHsb
JIFICCOITHAITHH.
25. HonHble ypaBHEHUS peakLuil.
26. CBoOJiCTBa KUCIIOT, OCHOBAaHHUH U COJIEH B CBeTE TEOPUH DJIEKTPOIUTHUECKON AMCCOUMalni AppeHuyca.
27. I'uaponus coneid.
28. DneKTpoin3 BOJHBIX PAcTBOPOB M paciuiaBoB cojeil. [Ipoueccsl, mpoTekaromuye y KaToja U aHo/a.
5.2. IlpuMepHBliil NepedyeHb BOIPOCOB K 3K3aMeHYy

He npenycmorpeno VII

5.3. TeMaTHKa KypCcOBbIX PadoT (KypCOBBIX IPOEKTOB)
He npenycmotpeno YII

5.4. ®OHA OLEHOYHBIX CPEACTB AJIS NPOBeJeHUs TeKYIero KOHTPOJIsI

OdopmiteHHe 1 3aIIUTa OTYETOB K JJAOOPATOPHBIM paboTam

JlabopaTopHast pab0Ta BBIMOTHIETCS KaXKABIM CTYICHTOB MHANBUAYAILHO. [ 3KOHOMHY BpeMeHHU U 0oJiee TIIyOOKOTO
OCMBICIICHUS Ta00PaTOPHON pabOThl HEOOXOAUMO B ITPOLIECCE CAMOIIOATOTOBKH IIPOYUTATh OIMCAHHE OIIBITOB, YACTUYHO
3aITOJTHATH MPOTOKOI TJabopaTopHOH paboThl. Ha kaXkoM 3aHATHH NOCIIE BEITOTHEHHS 3KCIIEPUMEHTAIILHON YaCTH IPOBOIUTCS
TEKyIIHi KOHTPOJIb II0 YCBOCHUIO yueOHOTO MaTepuana. CTyIeHTy npeiaraeTcsa HeCKOIbKO BOIIPOCOB, Ha KOTOPBIE OH JaeT OTBET
WM YCTHO, WM B IIMCBMEHHOM BHZE. EClN CTy/IeHT NpaBHIIbHO OTBETHII Ha NPEIOKEHHBIE BOIIPOCHI, 3HAUUT, MaTEpHall TEMbl UM
YCBOEH, M OH IOJTy4acT 3a4eT 10 JaHHOH TeMe.

Taxum 06pa3om, (HOHI OLICHOYHBIX CPEICTB MO JaHHOH (hopMe KOHTPOIIS BKIIIOUAeT B ce0s 2 dIIeMeHTa:

- TpeGoBaHuUs K 0(OPMIICHHIO OTUETA;

- ZIIOTIOJTHUTENBHBIE BOIIPOCHI JUISl 3aIIUTHI JIAOOPATOPHOH PabOTEL.

TpebGoBaHMA K 0(OPMIIEHHIO OTYETA 110 Ta00PaTOPHEIM paboTaM

BBEJIEHUE

OO61ue TpeboBaHMs K BHIIIOJHEHUIO Ta00PaTOPHBIX paboOT

ITepen BEIOTHEHUEM 1a0OPATOPHOTO MPAKTHKyMa HEOOXOIMMO Ha BBOJHOM JIA0OPATOPHOM 3aHITHH M3y9UTh OOIIHE IIpaBHIiIa
TIOBE/ICHUS M TEXHHUKY O€30MIaCHOCTH TIPH BEIOJTHEHHUH J1a00PaTOPHBIX PadOT IO XUMHH, CIIMCOK JINTEPATyphl PEKOMEHTyeMOH JUIs
WCIIOJIb30BaHUsI IIPH OJATOTOBKH K BBIIIOJIHEHHIO JIAOOPATOPHBIX paboT U «TeMaTu4ecKuii riiaH 1abopaTopHBIX padoT,
UMEIOIIHCS B 1abopaTopuu.

IMTopsimok TOATOTOBKH K BBITIOJIHEHHUIO JIAOOPaTOPHOI paboTHI:

CTyIeHT JOJDKEH SIBIATHCS Ha Ta00paTOPHBIE 3aHATHS IOATOTOBICHHBIM K 1a00paTOpHOH paboTe, BEITOIHEHHE KOTOPOH
HPEIYCMOTPEHO TEMAaTHYECKHUM IUIAHOM Ha COOTBETCTBYIOLIYIO 1aTy.

[IpensapuTenbHas MOATOTOBKA K paboTe BKIIIOYaeT 0()OpPMIICHHE TIEPBOI U BTOPOH YacTH OTYETa MO COOTBETCTBYIOMIEH hopme U
BBITIOJTHEHHE 33JJaHUS JUIS CAMOCTOSITEIIFHOI ITOJITOTOBKHU K yKa3aHHOU J1abopaTopHOIt paboTe ¢ HCIOIb30BaHIEM MAaTEPHAIOB
JIeKIUH, ydeOHUKA U TaHHBIX METOJUYECKUX yKa3aHHUM.

Ortuer o npeacrosiuieit padore odopmirsercs 1o crenyronieii popme: 1aTa BBINOIHSHUs padoThl, Ne 1abopaTopHOii paboThl,
Has3BaHHUE paboTHl, | Teopernyeckas gacTs, 11 mpakTndeckas 9acTs.




Teoperuueckas 4yacTh - B pa3jese H3IaratoTcs OCHOBHbIC ITOHSATHS, 3aKOHBI, pacdeTHbIE (POPMYIIBI, KOTOPBIE HEOOXOIUMO YCBOUTD
JUISL CO3HATEIBHOTO BBITOJIHEHHUS SKCIIEPUMEHTA U IPAMOTHOH 00pabOTKH pe3ynbTaToB. [lepedyeHb MOHATHIT U 3aKOHOB UMEeTCs B
METOIMYECKUX YKa3aHUIX K COOTBETCTBYIONIEH Ta00paTOpHOI paboTe B pas3zerne «reopeTndeckas 6a3a 3KCIepUMEHTay, C
UCIIONIb30BaHHEM KOTOPBIX BEIBOAATCS (DOPMYIIBI AT pacdeTa OIpeiesieMoi B paboTe BeIMUUHEL. B KoHIIE pa3jena npuBoasITCsS
peleHus 1 pe3yabTaThl BBIOJHEHUS 3aJaHUH I CAMOCTOSTENbHON MOATOTOBKH K COOTBETCTBYIOLIEH 1abopaTopHOil padoTe.
ITpakTHdeckas 4acTb - B paszielie MPUBOJUTCS:

PHCYHOK W ONIFICAaHWE OTIBITHON YCTaHOBKHY;

nepedeHb He0OX0AUMBIX PEaKTHBOB, IIOCYbI, BCIIOMOTATEIbHBIX MAaTEPUAIIOB,

U3MEPHUTENBHBIX IPUOOPOB (JUIS H3MEPUTEINIBHBIX TPUOOPOB yKa3aTh KJIACC TOYHOCTH, LIEHY JIeJICHHs) B METOJUIECKUX yKa3aHUAX K
BBITTOJTHEHHIO COOTBETCTBYIONIEH TabopaTopHOit paboTHI);

TUIaH KCICPHMEHTA,;

YpaBHEHMsI peaKiuii;

TabJuna IS 3aIHMCH PE3yNIbTaTOB U3MEPCHUH.

Iopsox BeIMOTHEHHS Ta00paTOPHOI pabOTHI

Ha naGopaTopHOM 3aHSATHH CTYAEHT y4acTBYeT B MHIUBHUIYaIbHOM cOOECEIOBAHUH C MPENoAaBaTeNeM MO COACPKAHHIO
npezcrosimeit padotsl. [IpenonaBaTens enaer 3akiI0ueHIE O TOTOBHOCTH CTyAEHTa K paboTe 1o copepxanuio 1 u 2 yacrei
OTYEeTa, pe3yJbTaTaM BBIIIOJHEHUS 3a/1aHus Ul CAaMOCTOSATENbHOM MOATOTOBKY, KOTOPBIE MPEACTABIISAIOTCS B BUJE CIIEAYIOIUX
grilehiing

B ciyuae 1ocTaTo4HOrO ypoBHS HOATOTOBKH CTYAEHT MOIy4aeT AOIYCK K BBIIOTHEHUIO IKCIIEPUMEHTA U 110/ HaOI0JeHUEM
1abopaHTa BBIIOJIHSAET pabOTy B COOTBETCTBHY C IUNIAHOM 3KCIIEPHMEHTA, BHOCHT PE3yIbTaThl U3MEPEHHH B TaONHILy, IPOBEPsIET
MOJIy4EHHBIE PE3yNbTaThl U IPABUIBHOCTD UX 3alUCH y IpeNnoaasarelisi. B ciaydae HenpaBUIbHOIO U3MEPEHUS U 3alIUCU
MOJTYJIEHHBIX PE3yIbTaTOB CTYIEHT MOBTOPSET H3MEPEHUS U KOPPEKTUPYET 3aMUCU PE3yIbTaTOB, HOTOMY Pe3yIbTaThl H3MEPEHUH
Ha [IEpBOM 3Tare LenecooOpa3Ho BHOCUTh kKapaniamoM. [Ipu focTukeHnu pasyMHBIX Pe3ynbTaToOB U MIPABUIBHOTO UX BHECEHHUS B
Ta0IHITy HEOOXOIMMO ITPHUBECTH B ITOPANOK pabodee MecTo, CaTh METOANIECKHE yKa3aHUs, 000pyI0BaHHE KYPHOMY HIIH
71a00paHTy U MOANNCATh TaOJHIly SKCTIEpIMEHTANBHBIX JAaHHBIX Y IIPerojaBaTelis. B 3ToM ciydae CTyIeHTy 3a4nThIBaETCS
BBINIOJTHEHHE IKCIIEPUMEHTA, eMy ClIeyeT MIPUCTYMUTh K 00paboTke pe3ynbTaToOB U COCTaBICHUIO CIAEYIOIEro pa3iena oTyera -
IIT PacyeTsl 1 BBIBOJBI.

B paznerne momkHBI OBIT IPEICTABICHEL:

Pacuer onbITHOTO 3HaueHUS (XOMBITH.) ONpeAeIsieMOil BENNYMHBI ITyTeM MOJCTAaHOBKH B PacYETHYIO (hOPMYITy COOTBETCTBYFOIIUX
TaOIUYHBIX JaHHBIX.

Pacuer Teopermyeckoro 3HaueHHS (XTE0p.) ONpeesieMoii BEIMIHHEI [0 COOTBETCTRYIONIEH (opmyre.

Pacuer oTHOCUTENBHOM OMIMOKY ¢ TOYHOCTHIO 70 0,1%.

IIpu npoBeneHUN pacueToB ¥ BHECEHHHU YUCIOBBIX 3HAUEHHH pe3yabTaTOB U3MEPEHUI U pacdeToB B TaOIUILy HEOOXO MO
PYKOBOJICTBOBAThCSI OOIIMMU ITPaBHIIAMH 110 00pabOTKE pe3ylbTaTOB H3MEPEHUH.

ITocne 3aBepmenus 111 yactu oTuera, OH craeTcs Ha IpoBepKy. I1ocie Mo10KUTENbHBIX PE3YIbTaTOB IPOBEPKU OTUETA JaHHAS
paboTa cunuTaeTcs BBIIOJIHEHHOM.

CTyIeHT JOMYyCKaeTCsl K 3K3aMeHy 10 JUCLMILUIMHE, €CIIH UM B T€UE€HHE CEMECTPA BBINOJIHEHBI BCE MIPEAYCMOTPEHHbIE
TEeMaTHYECKIM IUIAaHOM JTa00paTOpHBIE pabOTHI, MOIYYEHBI TIOJIOKUTENBHEBIC Pe3YIbTATHI TPH BBOJAHOM KOHTPOJIE, KOHTPOJIEHOMH
paboTe 1 BBINTOIHEHB! HHAWBUTyaJIbHBIC 3a/IaHUS 110 COOTBETCTBYIOIIMM Pa3zenaM IIPOTPaMMEL.

Bompocs! st 3anmTs 1abopaTopHON paboThI

Bormpocs! 1 3aaun k 1a00paTOpHOH pabOTe CKOPOCTH XUMUIECKON PEAKITHI»

Uro Ha3bIBaeTCs CKOPOCTBIO XUMUYECKOH peaxkuuu? B kakux eIMHHIIAX OHA H3MepsieTcs?

Kakue ¢axTopbl BAUSIOT HA CKOPOCTh XMMUYECKOW peakuun?

3aBUCUMOCTb CKOPOCTH PEAKLIMU OT KOHUEHTPALUU PEArupyrolIuX BELIECTB B TOMOI€HHON CHCTEME.
3aBUCHMOCTb CKOPOCTH PEAKLMU OT KOHLUEHTPALUU PEarupyroliuX BEIECTB B F€TEPOICHHON CUCTEME.
3aKkoH IEHCTBYIONIMX Macc.

KoncranTa CKOPOCTH XUMHUYECKON peaKLuy.

BrnusiHue Temmnepatypbl Ha CKOpOCTh XUMHUYecknX peakiuid. [IpaBuino Baat-T'odda.

Uro Takoe KaTaau3aTop, KaTajdu3 U MHTHOUTOP, AJS Yero OHU HYXKHBI?

. KakoB MexaHu3M AeHCTBHS KaTaJW3aTOPOB B TOMOTEHHOM M reTeporeHHoil cucremax?

10. BrIpasure MaTeMaTHUeCKH CKOPOCTH HPSMBIX M OOpATHBIX PEaKIIHiA:

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

B) 2NO + 02 [0 2NO2 r) N2+ 3H2 [J 2NH3.

RN

11. Bo ckonbko pa3 yBeIMUYUTCS CKOPOCTh PeaKiMu IpH noBbimeHun temmeparypsl ¢ 20°C go 50°C, ecnu TemnepaTypHBIid
k03¢ dHunneHT paBeH 3.
12. Bo ckonbko pa3 cienyer yBeTHMUUTh KOHLEHTpalmio BemectBa B2 B cucreme 2A2(r.) + B2 = 2A2B(r.), yTo0bI pH

YMCHBILICHUH KOHLICHTPAIIMHU BelIecTBa A B 4 pa3a CKOPOCTh IPSIMON
pEaKIny HE U3MECHWIIACH.

13. B cucreme CO + Cl2 = COCI2 xonnenTpanuio yrapHoro rasa ysenuawia ot 0,03 mo 0,12 mMonbp/1, a KOHIIEHTpanuio
xsopa — ot 0,02 1o 0,06 monb/1. Bo ckonbko pa3 Bo3pocia CKOPOCTh NPSMON peakiun?

14. Yemy paBeH TemrepaTypHbI KOI(QQUINEHT CKOPOCTH peaKkUWH, €CIH IPH YBEIMUIECHHH Temrepatypsl Ha 30 rpaigycoB
CKOpOCTb pEaKLUU Bo3pacTtaet B 15,6 pas.

15. IMpu 150°C HexoTopas peakiys 3akaHIuBaeTcs 3a 16 munyr. [IpuHMMas TemmepaTypHbIH Ko3(duImenT ckopoctu

peakIuu paBHBIM 2,5, pacCUUTAaTh, Yepe3 KaKOe BPEMs 3aKOHUUTCS 3Ta Peakiiys, eclii mpoBoaAuTh ee: a) npu 200°C; 6) mpu 80°C.

Bomnpocs! u 3axaun x 1a00paTopHOH paboTe « XUMHIECKOE PaBHOBECHEY
I. Kakue peakiuu Ha3pIBaloOTCs HEOOpAaTUMBIMHU U oOpaTuMbiMu? [IpuBeauTe mpuUMepHI.




2. JaiiTe onpeneneHue NOHATHIO XUMUYECKOe paBHOBecHe. Kak MOXHO MCIIO/IBb30BaTh 3aKOH JEUCTBYIOIIUX MAacc JUIs
00paTUMBIX peaKIHii?

3. Jaiite onpeneneHne NOHATHIO KOHCTAHTA PaBHOBECHSL.

4. CBs13p KOHCTaHTHI PAaBHOBECHS C PABHOBECHBIMU KOHIEHTpanusMu. OT Kakux (pakTOPOB 3aBUCHT 3HAUEHHE KOHCTAHTEHI
paBHOBecus?

5. Coopmynupyitre npunnun Jle-lllarense. Kakne akropbl BIUAIOT Ha M3MEHEHHE XMMHYECKOTO PaBHOBECHS?

6. Kak BIHSIOT yMEHBIICHHE KOHIICHTPAIIUN PEaTHpPYIOMIMX BEIIECTB, TEMIIEPaTyphl M AaBJICHHUS HAa CMEIICHUE
XUMHYECKOTO paBHOBecHs B peakiuu: N2 + 3H2 [ 2NH3 + Q.

7. Kak BnusitoT yBenuueHHEe KOHLEHTpAIMU NMPOAYKTOB PEaKIMU, TEMIEPATYphl U JaBJIEHUS HA CMELIEHHE XHMUYECKOTO
paBHOBecus B peakiuu: N2 + 3H2 [ 2NH3 + Q.

8. PaBHOBecue B rereporeHHeIX cucTeMax. OT Kakux (pakTOpPOB OHA 3aBHCHT?

9. B kakyio cropony cmecturcst paBHoBecue peakuuu COCI2(r.) [0 CO (r.) + CI2(r.) mpu BBeIEHUN B PAaBHOBECHYIO
CHCTEMY MHEPTHOTO rasa npu: a) V = const; 6) p = const.

10. Kak Bnuser uaMeHeHHe NaBJICHHUS Ha PABHOBECHE CIIEAYIOIMIMX PEaKIHii:

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

11. Yepes HexkoTopoe BpeMs nocie Havana peakuun 4HCI + O2 [1 2H20 + 2C12 xoHIEHTpAIMK BEIIECTB COCTABIISIIN:

[H20] = 0,12 momw/it; [C12] = 0,12 momns/it; [HCI] = 0,3 mons/it; [O2] = 0,2 mons/i. Halinure: a) 3HaueHHe KOHCTAHTHI PABHOBECHST;
0) KaKOBBI HICXO/IHBIE KOHIICHTPALNHU XJIOPOBOJOPOa U KUCTIOpoaa?
12. Kak BIUSIOT YMCHBIICHHE TEMIEPATyphl, IAaBJICHHS U KOHLCHTPAIMU MPOAYKTOB PEaKIMU Ha
CMEIIICHAE XUMHYECKOTO PABHOBECHS B CIICIYIOMINX CHCTEMAX?

a) 2NO + 02 [] 2NO2 + 28 kkai; 6) 2HBr [] H2 + Br2 -16 kkain.
13. Koncranra paBHoBecus peakiuu FeO(k.) + CO(r.) [ Fe(k.) + CO2(r.) mpu HeKoTOpoii Temnepatype paBHa 0,5. Haiinurte
paBHoBecHble KoHneHTparmuu CO u CO2, ecnu HavYadbHbIC KOHIIEHTPAIMK 3THX BeniecTB cocTaBsuin: [CO] = 0,05 moaw/it; [CO2]
=0,01 moJb/11.
14. PaBroBecue B cucreme H2 (r.) + 12 (r.) [ 2HI (r.) ycraHOBMIIOCH ITpH cleAyromux KoHIeHTpanusax: [H2] = 0,025 momns/m; [12]
= 0,005 mous/m; [HI] = 0,09 monw/n. Onipenenute UCXOAHbIE KOHLEHTPALMK HOAA U BOJOPOJA. .
15. Tlpu HexoTopo¥i TemnepaType paBHoBecue B cucreme 2NO2 [1 2NO + O2 ycTaHOBHIIOCH MPH CIEAYIOINIMX KOHIEHTPALIUSX:
[NO2] = 0,006 monb/m; [NO] = 0,024 monw/n. Halinure: a) KOHCTaHTY paBHOBECHUS peakiiu; 0) NCXOAHYIO KOHIeHTparmio NO2.

Bomnpoce! 1 3aaaun k gabopatopubiM pabotam 1o TeMe PACTBOPDI: «Teopus 37eKTPOTUTHIECKOM AUCCOUAIMU. Peakinu
HOHHOTO 00MeHa», «/1oHHOE IPOU3BEICHIE BOIBI, BOJOPOIHBIHN IMOKa3aTeby, « napomms»
JaiiTe onpeneneHuss NOHATUSM AJIEKTPOJIUT U HEAIEKTPOoIuThl. [lpuBeaute npumepsl.
ChopmynupyiTe TpH MOJOKEHUSI TEOPUH AIIEKTPOJUTHUECKON AUCCOIMALINY IIBEICKOTO XUMHUKa AppeHuyca.
KakoB MexaHU3M 3JEKTPOJUTUYECKON TUccOlMalum’?
JaiiTe onpeneneHuss MOHATUSIM TUAPATHI, COJNBBATHI, THApATAlUs U coiibBaTanus. [IpuBeaure nmpuMepsl.
Juccounanusi KUCIOT (OTHOOCHOBHBIX, IByXOCHOBHBIX M TPEXOCHOBHBIX).
Juccounanysi oCHOBaHUN (OJHOKHCIOTHBIX, ABYXKUCIOTHBIX M TPEXKUCIOTHBIX).
Juccoumanust cpeaHUX COJIeH, KUCIBIX M OCHOBHBIX COJICH.
VonHsle ypaBHEHHS peakiuii (Kakue BEIecTBa CIIENyeT M300pa)kaTh B BHIE MOJEKYN).
. [IpuBeauTe npuMepsl HOHHBIX PEaKIHii UAYIIHX ¢ 00pa30BaHUEM OCAJKOB.
10. [IpuBenuTe MprMepsl HOHHBIX PEaKIUi WYX ¢ 00pa30BaHHUEM ra3000pa3HBIX H MaJOPAaCTBOPHMEIX BEHICCTB.
11. [IpuBeanuTe MPUMEPHI HOHHBIX PEAKIMA UAYIIHX C 00pa30BaHUEM MAJIOJIUCCOIMHUPYIONIUX BEIIECTB (CITa0BIX
3JIEKTPOJIUTOB).
12. [puBenuTe MpUMepbl HOHHBIX PEaKIUi WAYIIUX ¢ 00pa30BaHUEM KOMILUICKCHBIX COCTHHCHHUI.
13. Crenens aucconuanuu. KoHcranTa aucconyanuu.
14. ®akTophI BAMAIONINE HA CTETICHb AUCCONHANNH (TIPHPOIA PACTBOPHUTEIIS,
KOHIIEHTpAIHsI pacTBOpa U HAJIMUKE OJHOMMEHHBIX HOHOB)
15. CuinpHBIC U clTaOBIe SIEKTPOIHTHI.
16. [IpuMeHeHne 3aKOHA ISHCTBYIOMIMX MacC K cIa0bIM DIIEKTPOITUTAM.
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Bormpocs! 1 3aaun K 1a60opaTopHbIM paboTam «OKHCIUTEIbHO-BOCCTAHOBUTEIBHbIE PEAKIINIY, «DIEKTPOIIN3)

Onexrponus. 3akonsl Dapanes.

B dgem pasHHUIa MpoIeccoB 3MEKTPOIN3a PaciuIaBOB M PacTBOPOB. [IpuBecTH mpuMeps .

Uro Takoe BBIXOA MO TOKY?

Yto Takoe 3neKTpopaUHUPOBAHNE METAIIOB?

. Haiinure 00bpeM kncimopona (H. y.), KOTOPBIA BBIIEIACTCS NPH NMPOIYCKAaHWU TOKa CiIoi 6A B TedeHnu 30 MuH. gepe3
BoIHEIH pacTBop KOH.

6. [Tpu snexrponnze BogHOoro pactBopa Cr2(SO4)3 Tokom cuiioit 2A macca Karoaa yBenuuwiack Ha 8 r. B TeueHun kakoro
BPEMEHH IIPOBOININ JIEKTPOIH3?

7. BEIYUCINTE 3IEKTPOXUMHUIECKHIT SKBUBAJICHT IIHKA, €CIIH IPH AIeKTponn3e pactBopa ZnCl2 Toxom 2,8A a 3a 5 muH 32 cex
BeLenuioch 0,314 r nunka. [IpuBennTe cxemy 3JeKTPOJIM3a U YpaBHEHUS peakivii Ha SIEKTPOAax.

8. Ilpu snexTponuse pacTBopa cyiabhara MeIy Ha aHo e BbLIeannock 560 Mt kucinopoga. CKOJIBKO rpaMMOB MEJH BBIIEIHIOCH Ha
katone? Hanummre ypaBHEHUS peaklMid, IPOTEKAIOMIMX Ha 3JEKTPOAAX.

9. CocTaBUTH 3IIEKTPOHHBIC YPaBHEHUS PeaKIUil, IPOUCXOAAIINX HA YTOIBHBIX MEKTPOAAX IPH IEKTPOJIN3E PACTBOPA XIOPHUIA
meu (II). Onpenenuts, Kakue NPOIYKThI BBIAEISAIOTCS Ha ANIEKTPOAAX.

10. CocTaBUTB BIIEKTPOHHBIE YPaBHEHUS MIPOIIECCOB, IPOUCXOISAIINX MIPU SIEKTPOIHN3E PacTBOPA CyIb(aTa IIIMHKA C HHEPTHEIMU
anekTpoaaMu. OpenennuTh COCTaB MPOAYKTOB, BBIICIHBIINXCS Ha JJIEKTPOAAX M 00pPa30BABIIMXCS B KATOHOM M aHOTHOM
IpPOCTPaHCTBE.
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11. CocTaBUTH NIEKTPOHHBIEC YPABHEHUS PEAKIIHH, TPOHCXOANINX P IEKTPOIN3E PACTBOPA Cynb(haTa HUKEIS C HUKEICBBIM
AHOJIOM.

12. KakoBa cuiia TOKa IpH 3JEKTpon3e, eciu 3a S0 MuH Beaenmiack Bes menp u3 120 ma pactBopa CuSO4 konuentpanuu 0,4
MOJB/1?

13. Kakoii 06beM Bogopoaa (H.y.) BEIAETUTCS Ha KaToJe, eciu yepe3 pactBop NaCl npomymieH Tok cuiioit 2A B Teuenue 20 Mun?
14. lerans xpomupyercs B BogHoM pactBope Cr2(SO4)3 npu cuie Toka 3A. OnpeaenuTs NpoI0BKUTENEHOCTD AJIEKTPOIIN3a, €CITH
Ha TMOBEPXHOCTH JIETaN HeoOXoauMo HaHecTH 1,3 T xpoma. Beixon mo Toky paser 40%.

15. B yeM 0cOOEHHOCTH METAJITUIECKON CBSI3H?

16. YUrto Takoe psiJ HANPSDKEHUST METAIJIOB, M KaKHe MPaKTUYECKUE BHIBOJBI MOXKHO CHENIaTh U3 Hero?

17. Kakyro (yHKITHFO BBITIOTHSIET METAJII IIPA B3aUMOJICHCTBUY C KHCIOTaMU?

18. Yem oOBsACHsETCS MaCCUBHPOBaHKE MeTamnoB? Kakue MeTauibl HaCCHBUPYIOTCA KOHIIGHTPHPOBAHHBIMHU PACTBOPAMH CEPHOH U
A30THOM KHCIOTHI?

19. Kakue MeTauibl B3aMMOAEHCTBYIOT C KUCJIOTaMHU U Lieaoyamu?

20. Kakue mpoyKThI IOJTyqatoTCsl TIPU B3aMMOACHCTBUN aKTHBHBIX MeTasuioB (Li — Al) ¢ KOHIIEHTPHUPOBAHHOW CEPHON KUCTIOTOM?
IIpuBenure npuMepsl U HAIMINKTE YPABHEHUS PEAKLIMMI.

21. Kakue BelecTBa rmoay4arorcs Mpy B3aUMOJICHCTBHH MaJlOaKTHBHBIX MeTaII0OB (Cu — Au) ¢ KOHIIEHTPUPOBAHHOW a30THOM
kucnotoi? [Ipuseaure npuMepsl ¥ HAUIIUTE YPABHEHUSI PEAKLIUIL.

22. B pacTBOp XOpOBOIOPOJHOM KHUCIOTHI OIYCTHIN IIMHK KoJImdecTBOM Bermecta 0,2 Moib. Kaxoit 00pem rasa mMoxer
BBLIENUTHCSA (H.Y.)?

23. JInst noy4eHus BoJopoia 00paboTali cMech CTPYXKEK MeTallla M MEIH Maccoil 1 T pacTBOpoM pa3daBICHHON CepHOU
KUCTIOTE. OOBEM BBIISIHBIIETOCS BOJIOPOA OKa3aJICs paBHBIM 1,12 11 (H.y.). BEIUMCINTB cOCTaB cCMecH B POIIEHTAX.

24. Ipu pacTBOpeHHU 00pa3La cMeCH OIMMIOK MEAIH, XKele3a U 30J0Ta B KOHIIEHTPUPOBAaHHON a30THOH KucIoTe 00pa3oBaiocs 6,72
nraszau 8,55 r HepacTBOpUMOTro octaTtka. [Ipyu pacTBOpeHHHU TaKkoH ke HaBECKU B XJIOPOBOJOPOJHOM KHCIOTE BBIIEIUIOCH 3,36 11
raza. OnpenenuTs MPOICHTHBIH COCTaB HCXOTHOW CMECH.

25. Kaxoit 13 MeTayuIoB He BRITECHSIET BOJOPOJ U3 pa30aBICHHBIX PACTBOPOB KHCIOTHL:

a) MarHuw, 0) xpowm, B) HAaTpHUH, T) pTYTh
26. Kakue 13 iepeyrciIeHHBIX METAIIOB CIIOCOOHBI BEITECHUTE BOJOPOJ M3 BOIBI?
a) JxKemneso, 0) Hatpwmii, B) cepebpo, T) JIUTHA

27. Xene3Hast INIaCTUHKA Maccoil 6 T OTpykeHa B pacTBOP MeJHOTO Kyrnopoca. [lnactunky BeIHYynH, BeIcymian. Ee macca
okazanack paBHo#t 10,13 r. 28. Beiunciute Maccy Meau, OCEBIIEH Ha MIaCTHHKE.

28. Jlutuit maccori 0,7 T ommyctrim B 100 mut Boel. Onipenienute 00beM BBIZCTUBIIETOCS ra3a H MaCCOBYIO JIOJIIO 00pa30BaBIIETOCS
BEILIECTBA B PaCTBOPE.

Bompocs! 1 3aa4n k 1abopaTopHoii padoTe «HackIeHHbIe yriaeBo10pOabDy

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

2. CpaBHHUTE pacTBOPUMOCTh Ba3eIMHOBOIO Macna B Ka)KA0il U3 Tpex Ipynn pacTBoputenei. B kakoil rpymme
pacTBOpseTCs Ba3eNHHOBOE Maciio?

3. Ha ocHOBaHMH ITOJydEHHBIX PE3y/IbTATOB NPEACKAXUTE, B KAKOM H3 pacTBopuTeneil — quatuinosoM ddupe ([1=1,15D, [
=4,34), nuokcane ([1=0, [1=2,21) win numetnindopmamuae ([1=3,86D, [1=36,7) — Ba3eIMHOBOE MACIIO PACTBOPATHLCS HE OyIIeT.
4. ITpoucxoauT 11 U3MEHEHHE OKPAcKU NepMaHraHaTa Kalus B Hpooupke?

5. CpaBHUTE [I€ICTBUE OKUCIUTEIEH — NIEpMaHraHaTa Kajlus B HEHUTpalbHOU, KUCIIOH U IENIOYHOM cpenax — IpH
KOMHATHOM TeMIIepaType U PU HarpeBaHUM.

6. Ha ocHOBaHMU ITPOBENEHHOIO SKCIIEPHUMEHTA CJeNaiTe BBIBOJA 00 OTHOIIEHWHU AKaHOB K OKHCIIEHHUIO.

7. ITo xakoMy MeXaHH3My HPOTEKAaeT PEeaKIHs OPOMHPOBAHMS IIPEACIBHBIX YIIICBOIOPOIOB?

8. IMoyemy mrs mpoBeneHNS peaku OPOMHPOBAHUS AJKAHOB HeoOXoaumo obiryderne Y@ cerom?

9. OO0BbscHHTE, TT0YEMY B 3aKPHITOM YEPHBIM KOJIMAYKOM KIOBETE€ PEAKIMOHHAs cMech HE 00eCIBEYMBAETCS.

10. HammmmTe craguu peakuyn OpOMHPOBaHUS rekcaHa (B 'eKcaHe HECKOJBKO BTOPUYHBIX aTOMOB YIVIEpOJa H,

CIIEZI0BATEIBHO, BO3MOXKHO 00pa30BaHHE CMECH MPOLYKTOB MOHOOpOMHpOBaHHs). HazoBUTE MpOIyKTHI peaxiuy.

BOI'[pOCLI " 3aa4M K ﬂa6opaT0pH0171 pa60Te «HenacelImeHnHbie Yrii€BOAOPOJAbI. AJ'IKCHLI, AJIKWHBI, aJIKaJIUCHBI»

L. HammmmmTe peakiro OpoOMHpPOBaHUS OJEHHOBOH KUCIOTHL. OOBICHUTE MPOCTPAHCTBEHHOE HAIPABIICHHE PEAKIIHH.
2. Kaxkast kauecTBEeHHas! peaKiisl NCTIONIB3YeTcs Ul TOKA3aTeNIbCTBA HEHACHIIIEHHOCTH MCHBITYEMOTO COCIMHCHHUS?
3. CpaBHHTE PEaKIMOHHYIO CIIOCOOHOCTH OJIEMHOBOM M (yMapoBOH KHCIOT B PEAKLUSIX AIIEKTPOPUILHOTO

HpHCOeIMHEHUsI. BpoMupoBaHue 0JIEMHOBOM KHCIIOTHI TPOUCXOIUT ITPU KOMHATHOI Temmneparype. [Ipenckaxure, morpedyercs an
HarpeBaHue PN OPOMUPOBAHIH (HyMapOBOIl KHCIIOTHI.

HanumuTe cxeMbl peakiuii NoxydeHus, OPOMHPOBAHUSA U MATKOTO OKHUCIICHHUS (TMAPOKCHIMPOBAHUSA) ITHUICHA.

O 4eMm CBUZETENbCTBYET HAOJIONAaEMOE B ONbITE 00ECIBEUMBAaHNE OPOMHOW BOJBI M PAacTBOpa NepMaHraHara?
HammmmTe cxeMbl peakiuy MOTy4eHHs alleTHIICHAa W KaueCTBCHHBIX PEaKIHi, BBITOTHEHHBIX B 3TOM OIIBITE.
OOBsICHUTE NPUYIMHY HATWYHSA B IIEPBOI MpoOHpKe IMIEIOYHON cpesl, 0OHapyKiuBaeMoil ¢ momoIbio (eHonpranenHa.
O ueM CBUAETENBCTBYET B HAOIIOMAEMOM OIbITE 0OecIBeYHMBaHWE OPOMHOI BOJBI M PAacTBOpa NMEpMaHraHaTa Kajaus?
Kakoe 3akiroueHne 0 CTPOSHHH NPOJYKTa PEAKIMH MOXKHO C/eNlaTh HAa OCHOBaHMHU IPOOBI ¢ OPOMHOI Bo1ON?

0. HarmmmmmTe cxeMy peaknny OpOMHpPOBaHUS METHIMETAaKpHiIaTa.
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Bormpocs! 1 3a1aun K 1abopatopHoil paboTe « ApoMaTHIECKUE YIIEBOAOPOIbDY

1. Hammmmmre cxeMy okucieHus 1-MeTmi-2-3THia0eH307a.

2. B pesynpraTe okumcieHHS romosiora 6eH30ia mosrydeHa TepedraneBas kuciaoTa (6eH301-1,4-1uKapOOHOBas KUCIOTA).
Kakue yrneBogopos! MOriH OBITH TOABEPrHYTH okucienuo? [Ipusenure 1-2 npumepa.




3. Hanmmure cxemy peaknuu cyabGupoBaHus HaQTaTIWHA, YYUTHIBAsl, YTO B YCIOBHSX ONBITA CYIb(UPOBAHUE MPOUCXOAUT
nipu remneparype 140-190 °C.

Bomnpocs! u 3anaun x 1aboparopHoil pabote «MoHO(DYHKIMOHATBHbBIE IIPOU3BOJHEIE YITIEBOIOPOIOB. ['aoreHOPON3BOAHEIE,
THIPOKCHIICOAEPIKAIUE TPOU3BOIHBIE (CIIUPTHI, (PEHOIIBI)»

L. HanunmuTte cxeMy peakuuy NOdydeHHs XJIOpITaHa.

2. Ilo xakoMy MeXaHU3My NPOTEKAET 3Ta peaxuus?

3. Kakyro poss B TaHHOM peakiuu Urpaer cepHas kucinora? bymer nu mpoucxoauts, 00pa3oBaHUE STHIXIOPHIA B
OTCYTCTBUE CEPHOU KUCIOTHI?

4. Hanmmure peakiuro ruaposinia OSH3WIKIOpHIA.

5. IMo xaxoMy MeXaHM3My HPOUCXOAUT PeaKIHs THApoNIN3a OeH3mIKIopuaa?

6. [Touemy OeH3MIXIOPHU JIETKO BCTyHaeT B peakuuio ruapoinza? Kakas mpomexyrouyHasl yacTHlia oOpasyeTcsi B Xoze
peakuu?

7. Yem 00BsICHACTCS YCTOWYNBOCTE XJOpOeH30a K THApoin3y? ONHImuTe pacrpeneneHne 3JIeKTPOHHON ITIOTHOCTH B
MOJIEKyIIe XI0pOeH307a.

8. HanunmuTte cxeMy peakuuu Jernapatalyu 3THIOBOro cnuprta. [lo kakoMy MexaHHM3My IMPOTEKAaeT 3Ta peakuus?

9. Kaxoit mpoxykT oOpa3yercs B pe3ylbTaTe peakunuyl JETHAPATAIlid 3THIOBOTO CITHUpTa?

10. HammmmTe cxeMy peaknmy KaXkIOoTro W3 CIUPTOB ¢ peakTuBOM Jlykaca M yKakuTe MeXaHW3M peakiuu. OOBSICHUTE pOib
XJIOpUAa IIUHKA KaK KHUCIOThI JIbtonca.

1. Ha ocHOBaHMM 3KCIIEPHMEHTAIBHBIX JaHHBIX C/ENaWTe BBIBOJ O PEAKLMOHHON CIIOCOOHOCTH HCCIIEIYEMBIX CIIUPTOB.
12. Hanmmure peaknuro B3auMoeicTBus GeHona ¢ xiopunom sxenesa (11I).

13. IMouemy peaxuust GPOMUPOBAHUS CIYXKHUT Ka4eCTBEHHOW ATl 0OHApYyxeHHs (peHOIoB?

14. OOBsCHHUTE JIETKOCTh OpOMHPOBaHUs (eHoa.

Bompocs! u 3agaun k nadopatopHoit padote «KapOoHIWITBHBIE COSTMHEHNS. AJIBICTH/IBI M KETOHBDY

L. HanummuTte peakiuo JUCOpONOPIUOHUPOBaHUs GopManbaeruia. Hamimune, kKakoro coequHEHUsT 00yCIIOBIMBAET,
KHUCITYIO PEAKIHIO Cpesibl?

2. ITo xakoMy MeXaHW3MYy OCYIIECTBILICTCS PEaKIHs IUCIPOIOPIIMOHUPOBAHUS (hopManbiaernaa’?

3. Uro mpou3oHaeT ¢ MPOAYyKTaAMHU PEaKLUH MPU JadbHEHIIeM HX OKHCIEHMH, T. €. IpU u30bITke okuciaurens? Hamumure
ypaBHEHHUE PEaKLuH.

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

5. CpaBHHUTE COCOOHOCTh K OKHCIICHUIO (popMasiberia 1 aleToHa Ha OCHOBAHHM AKCICPHMEHTAIBHBIX HaONIONCHUI.
6. Hanumire cxemy peaxkuuu B3aumoaencTBust popmanbiaeruaa ¢ 2,4-TMHATPOGEHUITHIPA3UHOM.

7. ITo xakoMy MeXaHU3MYy OCYLIECTBISETCA PeaKius?

8. HammmmTe cxeMy peaknpy MOJydeHHs OKCHMa aIleTOHA M OIHIINATE MEXaHH3M.

9. HamummuTte peakiro oOpazoBanus ifogodopma.

10. CriocoOeH JIi 3THIIOBBIN CUPT 00pa3oBhIBaTh i010(hopM?

11. Kaxkue coemuHeHHs MOXXHO OOHapyXUTh C IIOMOIIBIO HoJ0(popMHON poOsI? Kakue cTpykTypHBIE (DparMeHTHI OHU
JIOJIKHBI COJIepKaTh?

12. Hanummre cxemy peaxkiuu aleToHa ¢ TUAPOCYIb(GUTOM HATpHUA U OOBSCHUTE, MO KAKOMY MEXaHH3MY OHA MPOTEKAaeT.
13. Kakne oOpa3yrorcst BeliecTBa, €CIIM Ha IIOJYdEHHOE IMPOU3BOLHOE I10JICHCTBOBATh Pa30aBICHHBIM PAaCTBOPOM KHCIOTHI?

Bomnpocs! u 3anaun k 1abopatopHoi pabote «KapOoHOBBIE KUCTIOTH U X (DYHKI[HOHAIBHBIE IIPOU3BOIHEIC

L. HanummuTte cxeMy peakuuy OKHCIeHHs OeH3albJerHaa KUCIOPOAOM BO3IyXa.

2. IMTouemy mpoucxoanT oOeCIBEUNBAaHNE PACTBOPA IIEPMaHIaHaTa KaJIUs IPH 100ABICHUH 3TaHOIa?

3. Hanumure cxemy nucconyanuy yKCyCHOM KucnoTel. Kak moarsepinaercs 3TOT MPOLECC 3KCIEPUMEHTAIBHO?

4. HanummuTte cxeMy peaknuy yKCyCHOHM KHCIOTBHI C THAPOKCHAOM HaTpusl. Kak MOXHO ONpenenuTb IKCHEepHUMEHTalIbHO

HEUTpaTU3aIUI0 YKCYCHOU KUCIOTHI?

5 Hammmmmre cxemy peaxnmu oOpasoBanus amerara xemre3a(Ill).

6 HamumuTte cTpykTypHyo (opMydy THApOKCHIA AHUAIeTaTa XKelesa.

7. HanumuTte cxeMy peakuuyu oOpa3oBaHUS KallblLIMEBON COIM CT€APHMHOBOI KUCIOTHI.

8. Kakue coenuHeHus: Ha3bIBAIOTCS MbLIaMU?

9. Hammmmte cxeMmy peaknny oOpa3oBaHMS OKcaslaTa KaJIbIUS.

10. Hanummre cxemy peaxkiuu oOpa3oBaHUs dTUIALETATA.

11. [To kakoMy MeXxaHM3MYy OHa OCYIIECTBISETCS?

12. KakoBa pois KOHIICHTPHPOBAHHOHM CEPHON KHCIOTHI B PEAKINH dTEPUPHUKAIIN?

13. HanmumuTe cxeMy peakunuy MIENTOYHOTo ruaponusa Ha npumepe 2-O-oneomn-1-O-nansMutonn-3-O-CTeponnraniiHa.
14. Ha 4em ocHoBaHa npo6a, ¢ TOMOIIBIO KOTOPOH YCTaHABIMBAETCS MOTHOTA OMBUICHUS?

15. C Kaxo# [enpio K PeaKIHOHHON CMeCH J00aBIseTcs HACHIICHHBIN PacTBOpP XJIOpHIa HATPHA?

16. Hanummure cxeMy peakiyy I'MApOU3a MbLIA HA NPUMEPE NaJbMUTATa HATPUSL.

17. C Kaxoll Lenpro MPOBOAUTCA NMPEABAPUTEIBLHOE PACTBOPEHUE U MOCIEAyIoee BbhICAaTUBaHUE MbLIa?

18. O yeM CBUJETENBCTBYET NMEPBOHAYAIBHOE OTCYTCTBHE OKpPAIIMBAHUSA MHAUKATOpA U MOSBIEHHE OKPAIIMBaHUSA MOCIE

no0aBieHNs BOIBI?

Bormpocs! 1 3agaun k taboparopHoii pabote «I eTepodyHKIIMOHAIBHEIE COSMHEHUS. [ NAPOKCH- U OKCOKHCIOTBIY

1. HammmmmTe cxemMbl 00pa3oBaHMs THAPOTapTpaTa M TapTpaTa Kalus.

2. O yeM CBUACTENBCTBYET 00pa30BaHHUE IBYX COJEHl BUHHOM KHCIOTHI?

3. Hanumure cxemy B3aumozenctBus ruapokcuaa meau (IT) ¢ taptpatom kanus. Hanndnem, Kakoro cTpyKTYpHOTO




(parmenTa o0ycIOBIeHa peaknus?

OObsicHUTE, TIOYEMY HE M3MEHSETCSl LIBET pacTBOpa B 1-i M M3MEHsETCS BO 2-il MpoOupKe.

Kaxoit mpomykT pazino)keHns JIMMOHHOW KHCIOTH OOHapyxuBaercsa B 1-if mpoOupke? Hamummre cxeMy peakIfiH.
Kaxoit mpoxykT pasnoskeHus: oOHapyxuBaercss Bo 2-if mpobupke? Hammmmre cxemy peakiiuy.

HanummuTte cxeMy TayTOMEpHBIX NPEBpAIIEHUH alleTOYKCYCHOTO 3(Hpa, MPOHCXOIIINX NIPU KOMHATHON TeMIeparype.

. Kakoii cTpyKTypHBIH (hparMeHT MOJIEKYJIbl alleTOyKCyCHOTro 3¢upa oOyciaBiuBaeT (HOJICTOBO-KPACHOE OKPAIIUBAHHE C
xmopumom xenesa (111)?

RS

9. Kaxkue ¢akTops! criocoOCTBYIOT CTaOMIH3aLUH €HONBHOI (hOPMBI aleTOyKCycHOTO 3dupa?

10. ITouemy (roNETOBO-KpaCHOE OKpaIlMBaHUE MCYE3aeT KaXK/Ablil pa3 mpu nodaBineHun pactBopa 6poma? Hammmmre cxemy
peaKIH, MPUBOAIIEH K 00SCIIBEYMBAHHIO PACTBOPA.

11. HammmmTe cxeMy B3amMOJCHCTBUS alleTOYKCYCHOTO 3(upa ¢ pa30aBIeHHOH CEpHOH KHCIOTOMH.

12. Kakue mpoIyKTsl pacuierieHus! aeToykCycHoro 3¢gupa oOHapyxuBaiorcs B 1-if u 2-i nmpoOupkax? Hanummre cxembl
COOTBETCTBYIOIINX PEaKyii 0OHApYKEHNUS MPOIYKTOB PACIICIICHHS.

13. Kakoe npeBpallieHHe IpeTeprneBaeT caauLIoBas KUCIOTa IIpyU HarpeBaHuu? Hanummure cxeMy peaxuuu.

14. B dgem cocrout npudrHa HOMYTHEHHUSI pacTBOpa BO BTOpOH mpobupke? HamummTe cxeMy peakumuu.

Bomnpock! 1 3a1a4un k 1abopaTtopHoii padote «I'eTepoyHKIIOHAIEHBIE COSTUHEHUS. AMUHOKHCIIOTHI, TICTITHIBD)

1. Hanumure ypaBHEHUE peakUuU B3aMMOJAEHCTBUS INIMLUHA ¢ HUHTUIPUHOM.

2. KakyMu BHEIIHMMU NpU3HAKaMU XapaKTepHU3yeTcs peakuus [|-aMHHOKHCIOT ¢ HUHTHIPUHOM?

3. Kakoe mpakTtuueckoe MPUMEHEHUE UMEET peakius [|-aMUHOKHCIOT C HUHTUAPHHOM?

4. HammmmTe ypaBHEHHE peaknny B3aUMOACHCTBHS IIHIMHA C ()OPMATBICTHIOM.

5. KakoBbl IpHUUMHBI U3MEHEHUSI OKPAaCKH HHIUKATOpa?

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

7. HammmmTe cxeMy B3amMOIESHWCTBHS TIIMIKHA C a30THCTOH KHciIoToi. HazoBure 0OpazoBaBIImecs COCIUHCHNUS.
8. Kakoe mpakrudeckoe NpUMEHEHUE MMEET PeaKkLus aMUHOKHUCIOT C a30TUCTOM KHUCIOTOU?

9. Hanumire cxemy B3aumoaencTBus riuuuHa ¢ kapoonarom menu(Il).

10. Kako#i 1iBeT xapakrepeH aJisi paCTBOPOB KOMIUIEKCHBIX coJieit Menu?

11. Hanummire ypaBHEHUE peakluu B3aMMOJAEHCTBUM [-ajlaHMHA ¢ TUAPOKCUAOM Hatpus. IlodeMy m3MeHseTCsl OKpacka
MHIUKATOPa B XOJ€ PEaKIuu?

12. Hanummute ypaBHeHUe peakuuu B3auMopeiicTBUs [/-allaHMHA C XJIOPOBOAOPOAHOM KkucnoToi. [Touemy mamensiercs
OKpacka MHAMKATOpa B XOZ€ peakuuu?

13. [ouemy [-aMHHOKHCIOTHI CITIOCOOHBI B3aUMOJICHCTBOBATh C KUCIOTAMHU M IIEIOYaMu?

14. Hanumure ypaBHeHue peakiuu B3aMMOJAEWUCTBUS TUPO3MHA C KOHLEHTPUPOBAHHOM a30THOM KHUCIOTOM.

15. Kakue []-aMHHOKHCIIOTHI OyIyT aBaTh IOJOOHYIO PEaKIUI0?

16. [Touemy mpu noOaBiieHHH aMMHaKa OKpacka MOJYYeHHOTO PacTBOpa U3MEHSETCS OT KEITOH B OpaHKeBYIO?
17. Hanmmure cxemy B3ammopeicTBus mucrenHa ¢ anerarom cBunHua(ll).

18. Kakoe mpakTrueckoe nmpuMeHEeHHE UMEET peakius 1ucrenHa ¢ cosimu ceuHua (11)?

19. Hanmmurte cxemy oOpa3zoBaHus Ouyperta.

20. KakoBBI BHEIIHHE MPU3HAKK IIOJIOKHUTEIBFHON OMypeToBoil peakuuu?

21. Bce nu Genku garoT OMypeToBYyIO peakiuio?

22. Kakue []-aMHHOKHCIOTBI B COCTaBe O€lKa MOXKHO OTKPBITh C MMOMOIIbIO KCAHTOIPOTEMHOBOH peakuuu?

23. Hammmmmte B 00mem Buzme cxeMy peakiuu Oenka ¢ ameratoM cBuHna(Il).

24. Kakue [1-aMMHOKHCIOTHI B cocTaBe Oellka MOYKHO OTKpPBITh JaHHOW KaueCTBEHHOW peakiuen?

Bompocs! n 3amaun k tabopaTopHO padoTe «YieBoasl. MOHO- M TIONIHCAXapUabh»

l. Kaxkue cTpykTypHBIE (DparMeHTHI, coJepKalliecs: B MOJEKYNIe TTIOKO3bI, OOHAPY)KHBAIOTCSA pPEaKIUel ¢ THAPOKCHIOM
meau(1l)?

2. Yem oObsicHAEMCs 00MHOCTD peaknny runpokcuaa mMean (1) s sTuneHrnukons, BUHHOW KUCIOTHL M D-Titoko3bl?
3. Hanmmure peaknuio o0pa3oBaHust KOMIUIEKCHOH conn noHa Menu (1) ¢ AHONbHBIM QparMeHTOM Ha MpUMEpe
STUICHIIINKOIISL.

4. HanummuTte cxeMy peakuuu OKHCIEHMHU TIIIOKO3bl ruapokcuaoM meau (I1).

5. YeMm 00OBsICHACTCS HAJIMYHE BOCCTAHABINBAIOIINX CBOWCTB y TIIFOKO3BI?

6. OOBsICHUTE IPUIMHY MU3MEHEHHUS OKPACKU BEPXHETO CJIOS B IPOOHpKE.

7. HanummuTte cxeMy peakuuy B3aUMOAEHCTBHSA INIOKO3bI ¢ aMMUAYHBIM PAaCTBOPOM THAPOKCHIA cepedpa.

8. Kakast QyHKIMOHANbHAS TPYIA TJIFOKO3bI NPOSIBIAET BOCCTAHABINBAIOIIME CBOWCTBA?

9. OOBsicHATE OOJIBIIYI0O XpPOMATOTPadUUECKYIO MMOJBHKHOCTh PaMHO3BI MO CPABHEHUIO C TITFOKO30H.

10. Mo:kHO JIH, pacroiarasi BeIeCTBAMHU — CBUICTEIISIMH, TOJNBKO MO BennuuHe Rf mueHTHdUIMpPOBaTH HEU3BECTHOE
BEIECTBO?

11. Hammmmmte ctpoeHue caxapossl (¢ moMomnisio Gpopmyn Xeyopca). Kakyro koH(GHUTYpanuio MMEOT aHOMEPHBIE aTOMEI
yriepona B octatkax D-QpykTo3s! 1 D-TiIOK03bI, BXOAAIINX B COCTaB MOJICKYIIBI cCaXapo3bl?

12. [Touemy caxaposa He crnoco0OHa K IIUKJIO-OKCO-TayroMepun?

13. OOBbsICHUTE NIPUYMHY OTCYTCTBHMS BOCCTAHABJIMBAIOMINX CBOMCTB Yy caxapos3bl.

14. Byner mu MyTapoTHpOBaTh CBEXKEIPUTOTOBIEHHBIN BOAHBIA PacTBOP caxapo3bl?

15. IMouemy cBoOogHas D-Tiroko3a maeT MOJI0XKUTENbHYI0 npoby Tpommepa, a []-IIIOKO3HBIH OCTATOK B Caxapo3e STOH
poObI He maet?

16. Hammmmmte ctpoeHue J1akTo3sI (¢ moMoIIsio popMynn Xeyopca). Kakyro koH(bUTYpannio nMeer aHOMEPHBIH aToM

yraepoja B ocraTke D-ranakronupano3ssl?
. ¥ M3 MOHOCAXapHIHBLIX OCTATKOB B MOJEKYJIE JTAKTO3BI CIT H K IHKJIO0- -T MepHUH’]
17 Kaxkoit u3 MmoHOcaxa 0CTaTKO 0JIEKYJIE JIAKTO3BI CIIOCOOEH K IIMKIIO-OKCO-TayTOMEPHUH?




18.
19.

20.
21.
22.
23.

24.

OOBsiCHUTE NPUYHMHY HAJIUYUS BOCCTAHABIUBAIOIUX CBONCTB Y JTAKTO3BI?
Kaxkoit nucaxapun sBiseTcsl CTPYKTypHOI equHunel aMmuio3bl? Kakoil THII TIMKO3UAHON CBA3M OCYIIECTBISIETCS B 5TOM
Jucaxapujie Mexay ocraTkaMu D-ritoko3s1?

Kakyro xoH(pOpMAaIIIo IMeeT MoJIUcaxapuaHast elb aMIIO3BI?
UeMm oObsicHsieTCs 00pa30BaHUE OKPAILICHHOTO KOMILIEKCa aMUIJIO3bl C HOJIOM (COeTUHEHUE BKIIOUSHHS)?
HanunmmuTe peakiuio rufponnsa ManbTO3bl, SBISIOIIEHCS CTPYKTYpHOH equHuULel kpaxmana. B kakoit cpeze
MPOUCXOINT 3Ta peaknusa? Kakoif MOHOCaxapha MOIydaeTcs B pe3ylIbTaTe MOJTHOTO THAPOII3a Kpaxmana?

O KakuX M3MEHEHHUSX BO BTOPHYHOH CTPYKType MOJHCaXapHIHBIX IIeHel Kpaxmana CBHICTEIbCTBYET OTCYICTBHE
CHHETO OKpalluBaHus ¢ ifogom?
OOBscHHUTE, TOYEMY ITTOJIOKHUTENbHAS Tpoda TpoMMepa CBHICTENBCTBYET O ITOJTHOM THAPOJIN3E KpaxMaa.

Bompocs! 1 3agaun k nabopaTopHoit padoTe «I eTepolUKINUEcKre COeTMHEHUS
HanunmuTte cxeMy peakuuy HHUPHIMHA C BOAOI.

ITouemy BOIHBIN pacTBOp MMPHIAWHA W3MEHSIET OKPACKy KpacHOTro iakmyca? Kakoif cTpykTypHbIH (parmeHT
00ycnaBirBaeT OCHOBHBIE CBOMCTBA MUPUIMHA?
Kakue cBoiicTBa nupurHa IPOSIBISIIOTCS B PEaKLUU C MUKPHUHOBOW KuciaoToi? HamummTe cxemy peakuuu oOpa3oBaHHs
NUKpaTa NUPUIUHA.

L.
2.

3.

4. OOBsICHUTE YCTOHYMBOCTh MHUPHINHA K OKHUCIICHHUIO.
5. Kakum xputepueM apoMaTHYHOCTH YIOBJIETBOPSET MOJIEKYJa MUPUIUHA?
6. [Touemy nupHUIUH NPOSBISIET OCHOBHBIN XapakTep?
7. Hanumre cxemy B3aMMOAEHUCTBUS NUPUAKHA C BOJOM.
8. Hamumute TayromepHsie (OPMBI MOYEBOIH KHUCIOTHI.
9. Hanummre cxemy B3aMMOAEHCTBHUS MOUYEBOM KHCIOTHI C THAPOKCUOM HATpPHUH.
10. OOBsICHUTE IPUIMHBI BOSHUKHOBEHHSI OKPALIMBAHUS B MYPEKCHIHOH mpo0e.
6. YA EBHO-METOJANYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJIMHBI (MOIYJIS)
6.1. Pexomenayemas Jquteparypa
6.1.1. OcHoBHas JUTEpaATYpa
ABTOpBI, COCTaBUTENHN 3arnaBue WznarensctBo, ron | Komuu-Bo
JI1.1 | I'pannoepr U. 1. OpraHnveckast XUMUs: Y4COHHK M.: lIpoda, 2002 72
JI1.2 | Lurosuu U. K. Kypc aHanutuueckoi XuMum: yaeOHHK CII6.: Jlans, 2004 94
JI1.3 | Kuszes 1. A., Heoprannueckas xumust: yaeOHUK M.: lIpoda, 2004 94
Cwmapsirus C. H.
JI1.4 | Xomuenxo I'. IT,, Heopraamdeckast XumMusi: y4eOHUK CII6.: UTK 50
Hurosuu U. K. I'panut, 2009
6.1.2. lono/IHNTe/IbHAS JJUTEPATYPa
ABTOpBI, COCTaBUTENN 3arnaBue M3narensctBo, ron | Konuu-Bo
JI2.1 |Kopenman 4. 1., 3aJauHKK 110 AaHAJIUTUYECKOM XUMUU: TUTPUMETPHUECKUE Boponex: BI'TA, 7
CyxanoB I1. T., METOJbI aHaIN3a : yueObHoe nocodue 2001
Kanunkuna C. IT.
JI2.2 | Hurmatymnun H. T dusrueckas U KOJUTOHIHAS XUMUS: yIeOHOe mocoone Cankr-IlerepOypr: | DnekrpoH
Jlanb, 2022 HBIN
pecypce
JI2.3 | Wmenko A. B., AHanuTuuecKas XUMHs U PU3UKO-XUMHYECKUE METOIBI ,2023 DJNEeKTpoH
Cubupuesa U. A. WCCIIeIOBAHMS: yaeOHOE TTOCOOHe HBII
pecype
JI2.4 |Heuaes A. IL., Opranuueckas XuMus Cankr-IlerepOypr: | DnekrpoH
Bonotos B. M., Jlans, 2024 HBIA
Komaposa E. B. II. H., pecypc
CaBBuH
JI2.5 [Tensdpman M. U., Xumust: yaeOHHUK Cankr-IlerepOypr: | DnexTpoH
KOctparos B. L. Jlans, 2025 HBIN
pecypce

6.3.1 IlepevyeHnb MpPOrpaMMHOro odecrevdeHust

6.3.1.1 | OC Windows XP

6.3.1.2 | MozillaFirefox

6.3.1.3 [ MozillaThinderbird

6.3.1.4|7-Zip

6.3.1.5

SuperNovaReaderMagnifier

6.3.2 Ilepeyenb HHGPOPMANMOHHBIX CIIPABOYHBIX CHCTEM




6.3.2.1 | OnexrpoHHas OubIMOTEUHAs CHCTeMa n3faTenbeTa «Jlanpy. [TomHOTEKCTOBAS ANIEKTPOHHAS OHOIMOTEKA.
VHnuBHIyanbHBIN HEOrpaHHYCHHBIH IOCTYN Yepe3 PUKCHPOBaHHBIN BHEIIHU [P anpec akaneMuu HEOrpaHHYCHHOMY
KOJIMYECTBY MOJI30BATENEH U3 TI000W TOUYKH, B KOTOPOH UMeeTcs AOCTyM K ceTr HaTepHeT.http://e.lanbook.com

7. MATEPUAJIBHO-TEXHMYECKOE OBECIIEYEHUE JUCHUIIIMHBI (MOAY JIS)

Aynuropust Bun pabot Haznauenue OCHaIIEHHOCTh

Cronbl, CTynbst YYEHMYECKHE, JEMOHCTPAIlMOHHOE O0OpyIOBaHHUE
(mpoextop ACER (1 mT.), mndposas uHTepakTHBHas Mocka (1 mrT.),
nepconanbHe koMmbiorep ACER (1 mr.) m y4eOHO-HarIsmHBIC
0cOOHs

322 Jlex Y4eOHast aynuTopus

[Ixap co cHenuanu3UpoOBaHHBIM HWHBEHTapeM (IPOOMPKH, KOJIOBI,
ITUITETKH, [ITATHBEI, MEpHBIC CTAKaHbI, XUMUUECKHUE PEaKTHBHI), HIKa(
BEITsDKHOM (I mmT.), Tabmmma  «PacTBOPMMOCTH  KHUCIOT W
433 JIab VYdeOHast aymuTopHs ocHoBaumit» (1  mr.), Tabmuma  «Ilepmoandeckas  cucrema
MenneneeBa" (1 wit.), mocka kimaccHas (1 1IT.), cToJbI JabOpaTOpPHBIE
(6 mwr.), Tabyperku (14 mrT.), CTYIBS ydeHW9Ieckwe (5 IIT.), paKOBHHA
(1 wr.), cryn /M (1 mwir.)

KoMmrmproTepHasi TEXHHKAa C BO3MOXKHOCTBIO IOJKIIFOYCHUSI K CETU
"UnTepuer" u  olecrieyeHHMEM  JIOCTyrla B DJIEKTPOHHYIO
ITomertieHue s “HPOPMAIIMOHHO-00pa30BaTeNbHyl0  cpeay opranmsaimuu(19 mr.),
CaMOCTOSTEIbHOM paboThl | CTONBI (17 IUT.), KOMIBIOTEPHBIH CTON 6-M MECTHBIH (3 IUT.), CTYIbA
yaenuueckre (34 mT.), cryaps w/m (18 mT.), cTemnaxu ¢
maTepartypoi, Buaeoyseinmuntenb Optelec Wide Screen (1 mir.)

123 CP

xad co crmenuanM3UpOBaHHBEIM WHBEHTapeM (IPOOMPKH, KOJIOBI,
MUTNETKY, IITAaTHBBI, MEpHbIE CTakaHbl, XUMHYECKHE peakTuBbl) (1
mrt.), mKkap BHITSDKHON (1 mT.), Tabauma «PacTBOPUMOCTh KHCIOT H
ocHoBaumit» (1  mr.), Tabmmma  «[lepmoamveckas  cucrema
MenneneeBa» (1 mrT.), gocka kiaccHast (1 mT.), cToNBl TabopaTOpHBIE
(5 mr.), Tabyperku (14 wT.), pakouna (1 wrT.), cryrn /m (1 wr.)

431 VY4eOHas aymuTOpHs

8. METOIMYECKHUE YKA3AHUA /IS OBYYAIOIIIUXCA 11O OCBOEHUIO JUCHHUIIJIMHBI (MOY JIS)

Meroauka u3ydeHHs Kypca IpeIycMaTpUBaeT Hapsay C JIEKIUAMH U 1ab0paTOPHBIMHU 3aHATHAMH, OPraHH3aLUI0 CAMOCTOSATEIbHON
pabOThI CTYJECHTOB, NPOBEACHNUE KOHCYIbTALMH, PYKOBOACTBO AOKIAJaMH CTYICHTOB IJIsI BHICTYIUICHHS Ha HAyYHO-TIPAaKTHYECKHX
KOH()EPEHITHSIX, OCYIIECTBICHHUE TEKYIIEr0, IPOMEKYTOUHOTO (OPM KOHTPOJIS.

Cucrema 3HAHUM 1O AUCHUILIHHE «XUMHUS» (OPMUPYETCS B XOJ€ ayIUTOPHBIX M BHEAYJHTOPHBIX (CaMOCTOSITENBHBIX) 3aHATHH.
Hcnone3ys JNEeKUMOHHBIN MaTepuall, y4eOHUKH M ydeOHbIE IOCOOMs, JOMOJHHUTEIbHYIO JINTEPATypy, MPOSBIAS TBOPUECKHN MOAXOT,
oOydaromuiics TOTOBHTCA K JTaOOpaTOPHBIM 3aHATHAM, paccCMaTpUBas MX KaK IOIOJHEHHE, YIIIyOJeHHWe, CHCTeMaTH3aIus CBOMX
TEOPETUUECKUX 3HAHUH.

Jlnst oCBOEHUSI JUCILMILUIUHBI CTYEHTaMHU HEOOXO0IUMO:

1. mocemaTh JEKIUH, HA KOTOPBIX B C)KATOM M CHCTEMHOM BHJE M3J1araloTCsl OCHOBBI JHMCLMIUIMHBL: JAOTCA ONpENENCHUs MOHATHI,
TEpPMHHOB, KOTOpPBIE IOJDKHBI 3HATh CTyAeHTHL. CTYIeHTy BaXkKHO IIOHATh, YTO JIEKIMS €CTh CBOeoOpas3Has TBopueckas (opma
caMoCTOATeNbHOM paboTel. Hamo meITaThest CTaTh AKTUBHBIM COYYAaCTHHKOM JIEKIMH: AyMaTh, CPAaBHUBATh H3BECTHOE C BHOBb
NOTy4aeMbIMU 3HAHMSAMH, BOWTH B JIOTUKY U3JIOKEHUS MaTepuana JIEKTOpOM, CIEIUTh 3a XOAOM €ro MBICIEH, 3a ero
apryMeHTaIuel, HaXOMUTh B HEH Kaxymruecs BaM cIa0oCTH. Bo BpeMs JeKIum MOXKHO 3aJaTh JIEKTOPY BOIIPOC, XKENaTeIbHO B
HMHCBMEHHOH (hopMme, 4TOOBI HE MEMIaTh U HEe HAPYIIATh JIOTWKU IPOBEACHUS JeKiuu. Kakmas mexuus JOJDKHA OBITH JIOTHYECKH U
BHYTPEHHE 3aBEpIICHHBIM 3TallOM H3JIOKEHHUs MaTepuana Kypca. [lopsmok M3nokeHHs U 0OBbEM H3/IaraéMoro Ha KaXJOoH JIeKIUHU
Martepuana ompezensercss Paboueil mporpaMmoii ydeOHOWM IUCLMIUIMHBI M NPETYCMOTPCHHBIM B HEH paclpeleneHneM KOJIMYecTBa
4acoB Ha KaXAylo TeMmy. Kaxkmas JeKIms CTPOUTCS IO MPUHIOMILY TPHAABL: OT OOIIEro — K YacTHOMY, a Ha €€ 3aBEepIIalolieM 3Tarle
— BO3BpalleHHe K o0IIeMy Ha ypOBHE BHOBb H3JIOKCHHOTO MaTepuana. JTo TpeOyeT MOMYMHEHHE €€ OIpPEAeICHHOMY, CTPOTro
BBIJIEPKMBAEMOMY alIrOpUTMy Wiu mnaHy. OueHp BajkHO cOoOTHecTM MaTepHan JEKIMU C TEMOH MpPOrpaMMbl M YCTAHOBHUTH, KaKue
ee BOIIPOCHl HANUIM OCBEHICHWE B MPOCIYIMIAHHOHN Jekiuu. Taioke IMoJie3HO oOpamarbes M K ydeOHmKy. Jlekimsa u ydeOHWK He
3aMEHSIOT, a JOTOJIHSIOT APYT ApyTa.

2. moceuath JIabOpaTOpHBIE 3aHATHA, K KOTOPBIM CIeAyeT TOTOBUTBCS M aKTHMBHO Ha HUX paboTarb. JlabopaTopHbIE 3aHATHS
HEoOXOZMMO IUIAaHMPOBaTh TaK, 4YTOOBI TeMa JICKIMM INpEIllecTBOBala [AaHHOW TeMme sabopaTopHoro 3aHsTus. Ha mepsom
71a00paTOPHOM 3aHATHH CTYJACHTHI, KPOME WHCTpPYKTa)ka II0 TEXHHKE O€30MacCHOCTH, MOJDKHBI OBITH MPEIYyNpexIeHB O paboueM
pacnopske 3aHATHSA, B YaCTHOCTH O TOM, YTO HX pabodme MecTa JOJKHBI ObITh HOATOTOBNIEHHI 10 3BOHKA. JlabopaTopHOe 3aHATHE
HEo0X0MMO HAYMHATB C ONpOca, KOTOPBIN Ul TPYyNnbl B 15 4yenoBek He DOJDKEH 3aHMMaTh Oosbmie 15-20 muH. Bo Bpemst ompoca
JOJDKHBI OBITH OIIPOIICHBI BCE CTYNEHTHI TPYIIIBI, ITO3TOMY BOIPOCHI, IpEAiaraeMble CTyIEHTaM, IOJDKHBI OBITh HACTOJIBKO
KOHKPETHBI, YTOOBI TpeOoBalM KOPOTKOTO, KOHKPETHOTO OTBETa. 3aTeM IIPernojaBaTellb MODKEH O3HAKOMHTH CTYICHTOB C
COJZIEpPKAHUEM 3aHSTUS, C KOHKPETHBIMH OOBEKTaMH, KOTOPbIE€ OHHU JOJDKHBI M3ydnThb. Ha KakgoMm 3aHATHH, NapajiedbHO C
71a00paTOpHON PabOTOH, PEKOMEHAYETCS BBIAETATH A CTYAEHTOB BpeMs (BO BTOPOIl IOJIOBHHE 3aHATHS) Ha NpEIbSBICHHE HA
IpOBEpPKYy pPabOT, Ha TPOXOXKACHHWE TEKYIIEro TECTHPOBaHMS (NHCBMEHHOTO OTBETa Ha YK€ IPOpa0OTaHHBIC paHEe TEMBI
nabopaTopHbIX 3aHATHi). CTyOEeHTHI, MPONYCTUBIIME 3aHATHE, WIN HE IOATOTOBUBIIMECS K HeMy, IpHITANIaloTcs Ha
KOHCYNIBTAIIMIO K IpernojaBaTento. JlabopaTopHoe 3aHSATHE 3aKaHYMBAeTCS IIOABEJCHHEM MTOTOB: BBIBOJAMH II0 TeMe H
BBICTABJICHHEM OIICHOK.

3. cHCTeMAaTHYeCKH 3aHMMATHCS CaMOCTOATENIBHOM PabOTOM, KOTOpasl BKIIOYAeT B ce0s M3ydeHHe MOMOJHHUTEIBHOM MH(popmanuwy,




MaTepuanoB Y4eOHMKOB M CTaTed W3 NEpHOAMYECKON IHUTepaTyphbl, pelIeHHe 3aJad, HaMHCaHWe OKIaaoB, pedepaTtoB it
HOJIy4eHUS TIIYOOKHUX JOTOIHUTEIbHBIX 3HAaHWH. 3a1aHus U1l CAMOCTOSITEIIBHON PaOOTHI BBLIAIOTCS MPETIOIABATEIICM.

4. moj pYKOBOACTBOM TPENOAABATENsl 3aHUMATHCS HAaydIHO-HCCIENOBATENBCKONH pPabOTON, YTO TPEAINONaracT BBICTYIUICHUS C
JOKJTaJaM1 Ha Hay9HO-TIPAKTHYECKUX KOH(PEPEHINAX U IyOIUKAIIHIO TE3HCOB U CTATeH II0 UX pe3yabTaTaM.

5. IpH BO3HHUKAIONIMX 3aTPyAHCHUSX NPH OCBOCHUH IUCHUIUIMHBI «XHUMHS», OIS HEYCHEBAIOUIMX CTYyAE€HTOB M CTYHIEHTOB, HE
MOCEMIAIOMMNX 3aHATHS, NPOBOJATCS €XEHENENbHbIE KOHCYIbTAlMM, Ha KOTOPBIE IPUITIALIAIOTCS HEYCIEBAIOIUE CTYACHTHI, a
TaKOKe CTYAEHTHI, HCIBITHIBAIONIIE IIOTPEOHOCTH B IOMOIIH TIPETIOaBATENS TPH U3YICHUN TUCIIUTIIHHEL.

[Ipu u3ydeHNN TUCIUIIIHHBI « XUMHSD) CIETYeT YCBOUTS!

OO01IYI0 XUMHIO
Heopraumdeckyro Xummio
AHaIUTUYECKYIO XUMHIO
Opranu4eckyro XUMHIO

IMPAJIOXKEHHUSA




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



