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1. HEJIX OCBOEHUSA JUCIIUITJINHBI

1.1

o0ecreynTh CIeNHaICTOB arpOHOMOB OIIPEAETICHHBIM MHHIMYMOM 3HaHHUI HEOPTaHUYECKOH, AaHATUTHIECKOH 1
OpraHUYecKON XUMHHU, KOTOpPbIE TOMOTIIN OB UM OCBOUTH MPO(QUINPYIOLINE TUCHUILUINHBL, a B IPaKTUYeCKoi pabore,
C1ocoOCTBOBAIM OBl MOHMMAaHNIO XUMHYECKUX aCIIEKTOB MEPOIPHUATHI, HANIPaBICHHBIX HA MOJTy4E€HUE 3KOJIOTHUECKH
YHCTBIX IIPOYKTOB IIUTAHUSL.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOII

uxn (paznen) OITOIT: b1.0
2.1 | TpeGoBaHus K NpeABAPUTEIHLHOM MOATOTOBKE 00y4aI0IIerocs:
2.2 | AucuMminHbI ¥ IPAKTUKH, JJI51 KOTOPbIX OCBOEHHE JAHHON AMCUUIIMHBI (MOIYJIA) HEOOXOTUMO KAK
npeanecTByonee:

2.2.1 | Arpoxumus

2.2.2 |T'eones3usi c OCHOBaMHU 3eMJICYCTPOHUCTBA

2.2.3 | MukpoO6Hoorus

2.2.4 |ITmoxoBoacTBO

2.2.5 | ®usnonorust © OMOXUMHUS PACTCHUH

2.2.6 | OO1ias reHeTuKa

2.2.7 | OBOIIEBOACTBO

2.2.8 | OCHOBBI CEJEKIIUHA U CEMEHOBOICTBA

2.2.9 | ®uronatonorysi 1 FHTOMOJIOTHUS

2.2.10 | Menuopanus

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

(MOJY.JIST)

OIIK-1. Crocob6en peuiaTh TUIIOBBIC 3aJa4n HpO(I)eCCHOHaHLHOI;'I JIeATEeILHOCTH Ha OCHOBE 3HAHUH OCHOBHBIX 3aKOHOB
MATEMATHYCCKNX U €CTCCTBCHHBIX HAYK C TPUMCHCHUEM I/IH(I)OpMaHI/IOHHO-KOMMyHI/IKaI_II/IOHHI)IX TGXHOHOFHﬁ;

OIIK-1.1 I[eMOHCTpI/IpyeT 3HAaHUC OCHOBHBIX 3dKOHOB MATCMAaTHYCCKHUX U CCTCCTBCHHBIX HAYK, HCO6XOZ[I/IMBIX I pCIICHU A
CTaHAAPTHBIX 3a71a4 B obacTu arpoOHOMHUUN

OIIK-1.2

HCHOJ’II)?,}’GT OCHOBHBIC 3aKOHBI MATEMATUYICCKUX U €CTCCTBCHHBIX HAYK JJI1 PEIICHUA CTAHAAPTHBIX 3a1a4 B obmactn

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

B pe3yJabTaTe OCBOCHUSA TUCHUILIUHDBI oﬁyqaloumﬁcs; JOJIZKECH
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3HaTb:

3.1.1

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

3.1.2

TIOJIOXKCHUSA TCOPUHN XUMHUYECKOI CBsA3HU, BUJBI U MCXaHHU3MBbI eé 06p8.30BaHI/I$I

3.13

KJTaCCI/I(bI/IKaHI/HO u O6IJ_II/IC XHMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHN4ICCKUX COC)II/IHGHI/Iﬁ

3.14

CI1oco0bI BBIpaXXCHHA COCTaBa paCTBOPOB

3.15

TMIOJIOKCHUA TCOPHUU SHCKTpOHHTquCKOﬁ JAUCCOLMalluU DJICKTPOJIMTOB U THAPOJIN3a conen

3.1.6

3HATb OCHOBHBLIC ITOJIOKCHHUS TCOPUU OKUCIUTEIIbHO-BOCCTAHOBUTEIIbHBIX peaxunﬁ

3.1.7

OCHOBHBIE MOJIOKEHHS TEOPETHUECKOI aHATUTUIECKON XUMHUH (3aKOH JISHCTBYIOIIMX Macc, 3aKOH YKBHBAJICHTOB)

3.1.8

OCHOBBI KQAYCCTBCHHOTO XUMHUYCCKOTO aHaJIu3a

3.1.9

OCHOBBI KOJIMYCCTBCHHBIX MCTOJO0B aHaJIM3a

3.1.10

OCHOBHBIC IPUHIUIIBI 1 METOABI pa3ACJICHUA U KOHICHTPUPOBAaHUA BEUICCTB

3.1.11

OCHOBBI (I)I/ISI/IKO—XI/IMI/I‘ICCKI/IX u (1)H3H'{GCKI/IX MCTOAO0B aHalin3a

3.1.12

OCHOBBI TEOPUU CTPOEHUSI OPraHUYECKUX COEANHEHUI

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 IMTPONU3BOJHBIX

3.1.16

CTPOEHHE, HOMEHKIIATYPY, CBOMCTBA, CIOCOOBI MOTYIEHHS 1 IPUMEHEHHE a30TCOACPKAIINX TPOU3BOTHBIX
YIJIEBOJIOPOJIOB

3.2

YMmerb:

3.2.1

OIMMCBHIBATH CTPOCHUE aTOMOB 3JIEMEHTOB U OOBSIICHITH TMEPUOANIHOCTD UBMEHECHU S UX CBOIICTB
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OTIPEIEIAT BUABI CBSI3eH M OOBACHATH TPOCTPAHCTBEHHOE 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 | cocTaBIATE YpaBHEHMS, PACCTABIATE KO3(D(MHUIMEHTHI, ONPEIEIsATh OKUCIUTEND U BOCCTAHOBHUTEIb
3.2.7 | xapakTepu30BaTh CBONCTBA U HAXOJUTh KOJTMYECTBEHHBIE XapaKTEPHCTUKHU BEIIECTB U MX BOTHBIX pacTBopoB (pH,
PacTBOPUMOCTH)
3.2.8 | cocTaBATh ypaBHEHHS KaUECTBEHHBIX PEaKIMil M yKa3bIBaTh IPU3HAKH UX MPOTEKaHUS
3.2.9 | BBIYUCIATB COAEpIKAaHKE BEIIECTB 110 Pe3ybTaTaM aHallU3
3.2.10 | ananu3upoBaTh yueOHYI0, HAYUHYIO JINTEPATyPy C IPUMEHEHnEM HHPOPMAIMOHHO-KOMMYHHUKAITUOHHBIX TEXHOJIOTHIA
3.2.11 | onuceIBaTh NOHATHSA, IAPAMETPBI U YCIOBUSA Pa3JeIeHUs U KOHIICHTPUPOBaHUs BEILIECTB
3.2.12 | onHCHIBATH CYIIHOCTD METOA, XapaKTEePHU30BaTh 00JIACT €T0 MPUMEHCHUS
3.2.13 | onHCHIBaTH CBOMCTBA OPTaHUYECKUX COCIMHEHNH Ha OCHOBE TEOPHUH UX CTPOCHHS, B3aNMHOTO BINSHHS aTOMOB U
PEaKIMOHHON CITIOCOOHOCTH
3.2.14 | cocTaBiATh Ha3BaHUS U XUMHUYECKHE YPAaBHEHUS PEAKIIUI YIIIEBOJOPOIOB
3.2.15 | cocTaBIATH Ha3BAaHUS M XUMUYECKHE YPaBHEHUS PEaKIHii CIHPTOB, (PEHOJIOB M KAaPOOHWMIBHBIX COCTIHEHNH
3.2.16 | cocTaBNATh Ha3BaHUS U XUMUUECKHUE yPaBHEHUsI PEaKIi KapOOHOBBIX KHCIOT U MX TPOU3BOIHBIX
3.2.17 | cocTaBIsATh HA3BaHUS M XUMUYECKHE YPaBHEHUsI PeaKIMil a30TcoAeprKaliX IPOU3BOIHBIX YIIIEBOJOPOIOB
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 aHanu3e y4eOHOH, HAyIHOH JINTEPATypHI C IPUMEHEHNEM HH(POPMAIIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH
4. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHBI (MOAYJIS)
HaumeHoBaHue pa3/iesioB H TeM /BUJ Cemectp / | YacoB | Komneren- | Jluteparypa | Unrte | Ilpak. | IIpumeuanue
3aHATHA/ Kype 1137071 pakr. | moar.
Pa3znes 1. OcHOBHBIEC HOHATHS M 3aKOHBI
XHMHH
Tema 1.1 OcHoBHBIC TOHATHS XUMHUH /JIek/ 1 1 OIlIK-1.1 J1.1J11.2 0 0
OIIK-1.2 JI1.3
J1.4J712.1
J12.2J12.3
Tema 1.1 OcHoBHble noHsTUs Xumuu /Cp/ 1 1 OIlIK-1.1 J1.1J11.2 0 0 Ompoc,
OIIK-1.2 JI1.3 MIpOBEpKa
JI1.4J12.1 3aJaHui
J12.2J12.3
Tema 1.2. OcHOBHBIE 3aKOHBI XUMUH /JIeK/ 1 1 OIIK-1.1 JI.1J11.2 0 0
OIIK-1.2 1.3
JI1.4J12.1
J2.2J12.3
Tema 1.2. OcHoBHbIE 3aK0HBI XuMuH /Cp/ 1 1 OIIK-1.1 JI1.1J11.2 0 0 Ompoc,
OIIK-1.2 JI1.3 MIpOBEpKa
JI1.4J12.1 3a/1aHui
J12.2712.3
Pa3znen 2. CTpoenue aTomMa u
NEePHOANYECKHIT 3aKOH
Tema 2.1. DnekTpoOHHOE CTPOEHUE 1 1 OIIK-1.1 JIL.1JI1.2 0 0
aToma /Jlex/ OIIK-1.2 J1.3
JI1.4J712.1
J12.2J12.3
Tema 2.1. DnekTpOHHOE CTPOSHUE 1 1 OIIK-1.1 JIL.1J11.2 0 0 Ompoc,
aToma /Cp/ OIIK-1.2 J1.3 IIpOBEpKa
JI1.4J12.1 3aJJaHuH
J12.2J12.3




Tema 2.2. Tleproauueckuii 3aKOH U OIIK-1.1 JI1.1 J11.2
MEPUONYECKAsi CHCTEMa XUMHUYECKUX OIIK-1.2 JI1.3
snementoB JI.1. Menneneea /Jlek/ JI1.4712.1
JI2.2J12.3
Tema 2.2. Ilepuoauueckuii 3aKOH U OIIK-1.1 JI1.1 J11.2 Omnpoc,
MEPUONYCCKAsI CHCTEMa XUMHUYECKUX OIIK-1.2 JI1.3 MIPOBEpKa
anementoB JI.. Menneneena /Cp/ JI1.4J12.1 3aaHul
JI2.2J12.3
Paznen 3. Xumnueckasi cBsI3b M CTPYKTYypa
MOJIEKYJT
Tema 3.1. Tunsl xumudeckux cBszeit /Cp/ OIIK-1.1 JI1.1J11.2
OIIK-1.2 JI1.3
JI1.4J12.1
J12.2712.3
Tema 3.2. I'uOpuan3aus aTOMHBIX OIIK-1.1 JI1.1J11.2 Ompoc,
opburanei. 6- u T-cBsi3u /Cp/ OIIK-1.2 JI1.3 MpoBepKa
JI1.4J12.1 3a1aHui
J12.2712.3
Pa3znen 4. OcHOBHBIE 3aKOHOMEPHOCTH
NMPOTeKAHUS XHMHAYECKNX PeaKkmuii
Tema 4.1. TeroBsie 3 PEKTH peaKITHid. OIIK-1.1 JI1.1J11.2 Omnpoc,
Onranenust /Cp/ OIIK-1.2 JI1.3 IIpoBepKa
JI1.4J12.1 3aaHHH,
J12.2 J12.3 3aluTa
1a60PaTOPHBIX
pabot
Tema 4.2. CKOpOCTb XMMHUYECKUX OIIK-1.1 JI1.1J11.2 JlaboparopHoe
peakuuii /J1a6/ OIIK-1.2 JI1.3 3aHATHE.
JI1.4J12.1 Pabora B
JI2.2 J12.3 MaJbIX
rpymmnax.
Tema 4.2. CKOpOCTh XUMHUYECKUX OIIK-1.1 JIL.1J11.2 Ompoc,
peaknuii /Cp/ OIIK-1.2 JI1.3 MpoOBepKa
JI1.4J12.1 3a1aHUH,
J12.2 J12.3 3aluTa
J1a00PATOPHBIX
pabot
Tema 4.3. XuMuueckoe paBHOBECHE. OIIK-1.1 JI1.1JI11.2 Ormpoc,
Ipunnun Jle [atense /Cp/ OIIK-1.2 JI1.3 IIpoBepKa
JI1.4J12.1 3a1aHui,
JI2.2J12.3 3aIuTa
1a00paTOPHBIX
pabot
Pazgen 5. @®uznko-xumMudeckasi Teopusi
PACTBOPOB YJIEKTPOJHUTOB U
HEIIeKTPOJINTOB
Tema 5.1. Mexauu3m o0pa3oBaHUs OIIK-1.1 JI1.1JI11.2
pacTBOpoB U uX kinaccupukanus. aeansHsie OIlK-1.2 JI1.3
U peajibHble pacTBOpHI. PacTBopeHune kak JI1.4J12.1
(uzuko-xummuueckuii porecc /Cp/ J12.2J12.3
Tema 5.2. 3aBUCUMOCTD PACTBOPUMOCTH OIIK-1.1 JI1.1JI11.2
Pa3NUYHBIX BEIIECTB OT MPUPOIBI OIIK-1.2 JI1.3
pPacTBOpUTEIS, TEMIIEPATYPHI U JI1.4J12.1
nasienws /Cp/ J12.2 J12.3
Tema 5.3. CriocoObI BBIpaKEHHSI OIIK-1.1 JI1.1J11.2
KOHIIEHTpAIH pacTBOpoB /JIek/ OIIK-1.2 JI1.3
J1.4712.1
J12.2J12.3
Tema 5.3. CriocoObI BBIpaKEHHSI OIIK-1.1 JI1.1J11.2
KOHIIEHTpauu pacTBopos /Cp/ OIIK-1.2 JI1.3
J1.4712.1

J12.2J12.3




Tema 5.4. DnexTponuTs! U OIIK-1.1 JI1.1J11.2
3JIEKTPOJIUTHYECKAsT aucconnanus /J1a6/ OIIK-1.2 JI1.3
J11.4712.1
JI2.2J12.3
Tema 5.4. DneKTponuTs U OIIK-1.1 JI1.1J11.2
3JIeKTpOIUTHYECKast aucconuarus /Cp/ OIIK-1.2 JI1.3
J11.4712.1
JI2.2J12.3
Tema 5.5. NoHHOe npon3BeieHNE BOJIBI. OIIK-1.1 JI1.1JI11.2
Bonopoansrii nokazatens. [lonstue 00 OIIK-1.2 JI1.3
nHanKaTopax /J1ao/ JI1.4J12.1
J12.2J12.3
Tema 5.5. NoHHOE npon3BeicHNE BOIBI. OIIK-1.1 JI1.1J11.2
Bonopoansrii nokazatens. [lonstue 00 OIIK-1.2 JI1.3
nHankatopax /Cp/ JI1.4J12.1
J12.2J12.3
Tema 5.6. Tunponus coneii /J1a6/ OIIK-1.1 JI.1J11.2
OIIK-1.2 1.3
J1.4712.1
J12.2712.3
Tema 5.6. Tunponms coneii /Cp/ OIIK-1.1 JI.1J11.2
OIIK-1.2 JI1.3
J1.4J12.1
J12.27J12.3
Pazgen 6. KommiiekcHble coeJuHeHHs
Tema 6.1. HomeHknatypa u KitaccupHKaIis OIIK-1.1 JI1.1J11.2 Omnpoc,
KOMILIEKCHBIX COeIMHEHUH. Baxknelinue OIIK-1.2 JI1.3 IIPOBEPKa
TUIIBI KOMIUTEKCHBIX coenuHenuii /Cp/ JI1.4J12.1 3aJaHHH,
JI2.2J12.3 3aluUTa
nmabopaTopHBIX
pabort
Tema 6.2. Xumuueckas CBSI3b B OIIK-1.1 JI.1J11.2 Omnpoc,
KOMIUIEKCHBIX COeIMHEHUsX. J{ucconnanus OIIK-1.2 JI1.3 MIpOBEpKa
KOMILJICKCOB B BOJHBIX pactBopax /Cp/ JI1.4J12.1 3a/IaHUH,
JI2.2J12.3 3ammuTa
1a60PaTOPHBIX
pador
Pazgen 7. OxucanreabHo-
BOCCTAHOBHTEJIbHBIE PeaKIHH.
DNeKTPOXHMHYECKHE MPOLECCHI
Tema 7.1. CylIIHOCTb BOCCTAHOBJICHUS — OIIK-1.1 JI.1J11.2 Omnpoc,
okucieHus. Boccranosurenu u OIIK-1.2 JI1.3 IIpOBEpKa
oxuciurenu /Cp/ JI1.4J12.1 3a/laHuH,
J12.2 J12.3 3aluTa
n1abopaToOPHBIX
pabor
Tema 7.2. MeTo1bl COCTABICHUSI ypaBHEHUI OIIK-1.1 JI1.1J11.2 Omnpoc,
OKHUCIIUTENIBbHO-BOCCTAHOBUTEIbHBIX OIIK-1.2 J1.3 IIPOBEpPKa
peakuuii. BimsiHue cpepl Ha Xapakrep JI1.4J12.1 3aJlaHuH,
npoTtekaHus peakimii /Cp/ JI2.2J12.3 3aluTa
1a00paTOPHBIX
pabot
Tema 7.3. DneKTpoJiu3 pacTBOPOB U OIIK-1.1 JIL.1J11.2 Ompoc,
pacIuIaBoB AIEKTPOIUTOB /Cp/ OIIK-1.2 JI1.3 MpoOBepKa
JI1.4J12.1 3a1aHUH,
J12.2 J12.3 3aluTa
J1a00PaATOPHBIX
pabot
Tema 7.4. ['ambBaHUYECKUI DJIEMEHT. OIIK-1.1 JI1.1JI1.2 Ormpoc,
OnexTpoansle noTeHnuansl. Kopposus u OIIK-1.2 J1.3 IIPOBEpPKa
3amuTa metamios /Cp/ J11.4J12.1 3a1aHuil,
JI2.2J12.3 3aIunTa
1a00paTOPHBIX

pabot




Pazgen 8. Heoprannyeckass xumus.
Ba:kHeiilme Kjacchbl HEOPraHNYECKHUX
coeMHeHMIt

Tema 8.1. Knaccudukanms u HoMeHKIaTypa OIIK-1.1 JI1.1J11.2 Omnpoc,
HPOCTHIX U CIO0XKHBIX BemecTs /Cp/ OIIK-1.2 J1.3 IIPOBEpPKa
JI1.4J12.1 3aJaHuNi
J12.2712.3
Tema 8.2. Kimaccudukanus 1 HOMEHKIaTypa OIIK-1.1 JI1.1J11.2 Omnpoc,
okcuJoB. IloayueHue u cBoicTBa OIIK-1.2 JI1.3 IIPOBEPKa
coseobpasyrorux okcunos /Cp/ JI1.4J12.1 3aJaHuN
JI2.2J12.3
Tema 8.3. OcHOBaHUSA (THIPOKCHIIBI OIIK-1.1 JI1.1J11.2 Omnpoc,
mertayioB) /Cp/ OIIK-1.2 JI1.3 IIpOBEpKa
JI1.4712.1 3alaHuN
JI2.2J12.3
Tema 8.4. Kucnotsr /Cp/ OIIK-1.1 JI.1J11.2 Ompoc,
OIIK-1.2 JI1.3 IIPOBEPKa
JI1.4J12.1 3alaHuNi
JI2.2J12.3
Tema 8.5. Comu /Cp/ OIIK-1.1 JI.1J11.2 Ompoc,
OIIK-1.2 JI1.3 IIPOBEpKa
JI1.4J12.1 3aJlaHuH
JI2.2J12.3
Pazgen 9. 3auer
3auer /3auét/ OIlIK-1.1 JI.1J11.2
OIIK-1.2 J1.3
JI1.4J12.1
JI2.2J12.3
Pazgen 10. KauecTBeHHbIIT aHAIN3
Tema 9.1. MeToabl KaUueCTBEHHOTO aHAJIN3A. OIIK-1.1 JI1.1J11.2
Peakuuu, ucnosb3yemMble B KaUeCTBEHHOM OIIK-1.2 JI1.3
aHanuse. Peakuuu pazgenenus u JI1.4J12.1
obHapyxeHHA. CeTeKTHBHOCTD U JI2.2J12.3
creruGUIHOCTD aHATUTHYECKUX PEAKIIHH.
Y cnoBus BEITOTHEHUS PEaKIii.
UYyscTBUTENBHOCTL. DAKTOPBL, BIUSIONINE HA
qyBCTBUTEIBHOCTh. PE€aKTUBBI: YaCTHEIE,
crieruIecKue, TPYIIoBEIC.
Kiraccnguxanus nonos. KucinotHo-ocHOBHas
KJIaccuukanus. MeToasl KaueCTBEHHOTO
aHanu3a. J[poOHBIi U cHCTeMaTHYSCKUI
aHanms /J1a6/
Tema 9.1. MeToapl Ka4eCTBEHHOTO aHAIM3A. OIIK-1.1 JI1.1JI11.2 Ormpoc,
Peaxiuu, ucnosnpzyemble B Ka4€CTBEHHOM OIIK-1.2 JI1.3 IIpoBepKa
aHanu3e. Peakuuu pasaencHus u JI1.4J12.1 3aaHui,
obOHapyxeHHs. CeTeKTHBHOCTD U JI2.2J12.3 3aluUTa
Cer(GUIHOCTD aHATUTHYECKUX PEaKIIHiA. 1mabopaTopHBIX
Ycn0BUs BBIIOTHEHMSI peakiuil. pabot
YyBCTBUTENBHOCTh. DaKTOPBI, BIUSAIOIINE HA
YYBCTBHTEIBHOCTH. PEaKTHBEI: YaCTHEBIE,
creruuIecKue, TPynIoBkIe.
Knaccudukauus nonos. Kucnorno-ocHoBHas
Ki1accupukanus. MeToabl Ka4eCTBEHHOTO
aHanm3a. J[poOHBIi U cucTeMaTHYeCKui
ananus /Cp/
Pazpnen 11. KoinyecTBeHHBINH aHAJIN3
Tema 10.3. MeTop1 KUCIOTHO-OCHOBHOTO OIIK-1.1 JI.1J11.2 JlabopaTtopHoe
tuTpoBaHusa. OCHOBHOE ypaBHEHHE METO/1A. OIIK-1.2 JI1.3 3aHATHE.
Paboune pactBopsl. CTaHIapTHEIE PAaCTBOPEI. JI1.4J12.1 PaGoTa B
Munukaropsl. [lopsiiok u TexHuKa J12.2 J12.3 MaJibIX
TUTpoBanus. Pacuerst /J1ab/ rpymmnax.
/Cp/ OIIK-1.1 JI.1J11.2
OIIK-1.2 J1.3
J11.4J12.2

J12.3




Pazgen 12. Knaccudpuxanus
OpPraHuYecKUuX coeIuHeHu i
Tema 11. Knaccudukanus opraHHuecKux 1 1 OIIK-1.1 JIL.1JI1.2 0 0
coenuHeHwmi /JIex/ OIIK-1.2 JI1.3
JI1.4J12.1
JI2.2J12.3
Tema 11. Knaccudukanus opraHHuecKux 1 8 OIIK-1.1 JIL.1JI1.2 0 0 Ompoc,
coemuneHwmii /Cp/ OIIK-1.2 JI1.3 MpoBepKa
JI1.4J12.1 3aIaHUH,
J12.2 J12.3 3aluTa
1a00PaTOPHBIX
pabot
Paznea 13. Yraesonopoasbl.
Kaaccuduxanus. IlpenensHsbie,
HelpeaeJbHble 1 ApOMaTHYeCKHe
yrieBogoponasl. Kparkas xapakrepucTuka
MeTO/I0B MOJIy4eHHsl U CBOICTB
YINIEBOJOPO/I0B
Tema 13 YreBomoposl. Kiaccudukarus. 1 8 OIIK-1.1 JIL.1JI1.2 0 0 Ompoc,
[IpenenbHble, HENpeaENbHbBIE U OIIK-1.2 JI1.3 MpOBEPKa
apoMartuyeckue yriaeBojopoabl. Kparkas JI1.4J12.1 3a1aHUH,
XapaKTepUCTHKAa METO0B HOJTY4eHUs U JI2.2J12.3 3aIUTa
CBOWCTB yrieBogopoaos /Cp/ 1a00PaTOPHBIX
pabot
Paznen 14. IIpousBoaHbie yriieBoaopoi0B
/Cp/ 1 18 OIIK-1.1 JI.1J11.2 0 0 Ompoc,
OIIK-1.2 J1.3 MpoBepKa
JI1.4J12.1 3aJJaHHH,
JI2.2J12.3 3aIuTa
1ab0paTOPHBIX
pabot
Paznen 15. HomeHkiaTypa opraHu4ecKux
coeMHeHuit
Tema 12 HomeHkaTypa opraHHuecKuX 1 1 OIIK-1.1 JI1.1JI1.2 0 0
coenuHeHwii /JIex/ OIIK-1.2 JI1.3
JI1.4J12.1
JI2.2 J12.3
Tema 12 HomeHkaTypa opraHHYecKuX 1 8 OIIK-1.1 JI1.1JI1.2 0 0 Ormpoc,
coenuneHnit /Cp/ OIIK-1.2 J1.3 IIpOBEpKa
JI1.4J12.1 3aJaHHH,
JI2.2J12.3 3aIuTa
1mabopaTopHBIX
pabort
Pasgen 16. 3auer ¢ oueHKOH
3auer ¢ oueHkoii /3auéTCO/ 1 4 OIIK-1.1 JI.1J11.2 0 0
OIIK-1.2 JI1.3
JI1.4J12.1
JI2.2J12.3
5. ®OHJ OHEHOYHBLIX CPEJICTB
5.1. IlpumepHBIii NepevyeHb BONPOCOB K 3a4eTy
L. Ipenmer u 3amaun XuMuUH. SIBICHUS QU3NYECKHE M XUMUYECKHE. MECTO XUMUHU CPEIH €CTCCTBEHHBIX HAyK. XUMHS U
9KOJIOTHSL.
2. OCHOBBI aTOMHO-MOJIEKYyIsIpHOY Teopuu. [lonarue atoma, anemenTa, BemiectBa. OTHOCHUTENbHAS aTOMHAs U
OTHOCUTEINIbHASI MOJIEKYIISIPHASI MACCHI.
3. Monb - equHuUIa KOIWYECTBa BeulecTBa. MossipHas Macca.
4. 3aKOHBI CTEXHOMETPHUH: 3aKOH COXPAHEHHSI MAacChl BEIECTBA, 3aKOH MOCTOSHCTBA cocTaBa. OTHOCUTENbHAS TUIOTHOCTD
rasa.
5. Crtpoenue atoma. AtoMmHoe siapo. M3oronsl. CTaObunbHbIe M HECTAOUIbHBIC Spa.
6. JIBoiicTBeHHas MpUpoaa dekTpoHa. CTpoeHHe 3JEKTPOHHBIX 000JI04eKk aToMOB. KBaHTOBBIC 4Kcia. ATOMHbBIE
opbuTany. DIeKTPOHHbIE KOHQUTYPAIIUK aTOMOB B OCHOBHOM U BO30Y)KI€HHOM COCTOSTHHSIX.
7. Otkpeitue [. . MeHneneeBsIM NepHOJMUECKOTO 3aKOHA M CO3IaHUE MEPUOJUUECKON CHCTEMbl XUMUYECKHX

aneMenToB. CoBpeMeHHast HOPMYINPOBKA IEPHOIMIECKOTO 3aKOHA.
8. CTpoeHNe TIeproIYecKOd CHCTEMBI: OOJIBIINE W Majble TIePHOJBI, TPYIIIBI U MTOATPYIIITHL.




9. 3aBHCHUMOCTh CBOIICTB 3JIEMEHTOB M 00pa3yeMbIX UMH COCTHHEHUI OT MOJ0XKEHUS 3JIEMEHTa B MEePHOAUIECKON cHUcTeMe.

10. Bunbl xuMudeckoil cBA3u: KoBalleHTHas (MOJSIpHAs U HEMOJApHas), MOHHAs, METaJINuecKas, BOJOPOHAS.

11. MexaHn3MBI 00pa30BaHUSA KOBAJICHTHON CBS3M: OOMEHHBIN M JJOHOPHO-aKIENTOPHBIN. DHEPTHs CBA3H.

12. ONeKTPOOTPHUIATENBHOCTE. [0MAPHOCTD CBA3M, WHIYKTUBHBIA 3(D(DEKT.

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

CTpOCcHUEM (Ha IIPUMEPE COSTMHEHHH IEMEHTOB 2-T0 MeproAa). JleroKkaau3amyst 3IeKTPOHOB B CONPSDKECHHBIX CHCTEMaX,
ME30MEpPHBIN dPPEKT.

14. BanentHocTs u creneHb okucieHus. CTpykrypHble (Gopmynsl. M3omepus. Buasl usomepnu, CTpyKTypHast H
HpPOCTPaHCTBEHHAs H30MEPHS.

15. ATperaTHbIe COCTOSIHHS BEIECTB W EPEXObl MEXIy HHMH B 3aBHCHMOCTH OT TEMIIEPaTyphl M AaBICHHS. ['a3bl.
T'azoBble 3akoHBI. YpaBHeHHEe MerHaeneena - Kimanelipona. 3akoH ABoragpo, MOJISIpHEI 00beM.

16. Kupkoctu. Accounarusi MOJIEKYNl B XHUIKOCTSAX. TBepabie Tena. OCHOBHBIE THUIBI KPUCTAJUIMYECKUX PELIETOK:
KyOMYECKHe U FeKCaroHaJbHbIE.

17. Kriaccudukanmss XdkMHUUECKHX PEaKIUil: peakini COSNUHEHNUs, pa3IoKeHus, 3aMelleHus, OOMeHa.

18. OKHCIUTETbHO-BOCCTAHOBUTENBHBIE peakiuy. Ompeie/leHne CTeXHOMETPUIECKUX K03(D(HUINUEHTOB B YpaBHEHUSIX
OKHCIIUTENBbHO-BOCCTAHOBUTENBHBIX PEAKIIH.

19. Psin cranmapTHBIX 3JIEKTPOJHBIX MOTEHIHAIIOB.

20. Ternosslie 3ddexTsr xumudecknx peaknuii. TepMoxumudeckue ypaBHeHHs. Temtora (3HTAIBIUSA) 00pa30BaHUA
XUMUYECKUX coeanHenuil. 3akoH ['ecca B cieacTBus U3 HEro.

21. CKOpOoCTh XUMUYECKHUX PEAKLUH. 3aBUCUMOCTb CKOPOCTH PEAKLUH OT NMPHUPOABI U KOHLUEHTPALMU PEArupyIOMINX

BEILIECTB, IaBJICHUS, TEMIIEPATYPhl, IPUMEHEHHs KaTanu3aTopa. KoHcTaHTa CKOPOCTH XUMHUUYECKON pEaKkUu. DHEprUs aKTUBALIUY.
Karanus u xaranusaTtopsl.

22. OOpaTUMOCTh XUMHYECKHX peakuuil. XuMUYecKoe paBHOBECHE M YCIOBHs ero cMmemienus, npuniun Jle [larense.
KoHcranTta paBHOBeECHS, CTENEHb [IPEBPALLEHNUS.
23. PactBopsl. PacTBOPHMOCTS BEIIECTB M €€ 3aBUCHMOCTB OT TEMIIEpaTyphl, JaBJICHUS, MIPUPOIB! pacTBopuTens. CrocoOs
BBIPAXKEHHS KOHIIEHTPALUU PaCTBOPOB: MaccoBas JI0Js, MOJIbHAsI AOJIs, MOJISIpHAs KOHIEeHTpanuus. TBepasle pacTBopbl. CIITaBhl.
24. CusnbHbIC U crta0ble 37IEKTPONIUTHL. DNEKTpoauTHYe “cKas aucconmanus. Koncranra aucconuanuu. CreneHsb
JUCCOLIMALIUH.
25. HonHble ypaBHEHUS peakLuUi.
26. CBolicTBa KHCIOT, OCHOBAaHUII U cojiell B CBETe TEOPUH DIEKTPOIUTHYECKON Iucconuanun AppeHnyca.
27. I'uoponus coneid.
28. OJeKTponIu3 BOAHBIX PACTBOPOB U PacIuIaBOB cojiel. IIpouecchl, MpoTekaomye y KaToa U aHoAa.
5.2. IlpuMepHBIi NepedyeHb BONMPOCOB K 3K3aMeHY

He npenycmorpeno VII

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

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 HEOOXOANMO B MPOIIECCE CAMOTIOATOTOBKH MPOYUTATh OMMUCAHHIE OMBITOB, 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, (HOHI OLICHOYHBIX CPEACTB IO JaHHOH (hopMe KOHTPOIIS BKIIIOUAeT B ce0s 2 3IIeMeHTa:

- TpeboBaHUs K 0()OPMIICHUIO OTYETA;

- TOTIOJTHUTEIBHBIE BOTIPOCHI JUIS 3alIUTHI JTAOOpaTOpHOH padoTHI.

TpeboBaHMA K 0(OPMIIEHHIO OTYETA IT0 Ta00PATOPHEIM paboTaM

BBEJEHUE

OO61ure TpeOOBaHUS K BBITIOJHEHHIO JTa00PaTOPHBIX paboT

ITepen BEITOTHEHHEM Ta00PAaTOPHOTO MPAKTHKYMa HEOOXOANMO Ha BBOJHOM JTa0OPATOPHOM 3aHITHH U3YIHThH OOIIHE ITpaBmIIa
MOBE/ICHUS M TEXHHUKY O€30IaCHOCTH TIPH BHITOTHEHUH Ta00PaTOPHBIX PabOT [0 XUMHUH, CIIMCOK JIUTEPATyphl PEKOMEHTyeMOH JUIs
UCIIOJIb30BaHMS TIPH IOATOTOBKH K BBIIIOJHEHHUIO Ta00PAaTOPHBIX padoT 1 «TeMaTHdeckuil miaH 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
JICKLUi, YIeOHUKA U TAaHHBIX METOIMICCKHUX YKa3aHHM.

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

TeopeTuueckas 4acTh - B pas3/iesic H3IararTcs OCHOBHBIC IIOHSTHS, 3aKOHBI, PACUETHBIC (POPMYIIbI, KOTOPBIC HEOOXOIUMO YCBOUTH
JUISL CO3HATEIILHOTO BBITIOTHEHUS SKCIIEPUMEHTA B TPaMOTHOM 00pabOTKH pe3ynbTaToB. [lepeucHp MOHATHI ¥ 3aKOHOB UMEETCS B
METOIMYECKUX YKa3aHUIX K COOTBETCTBYIOMIEH Ta00paTOpHOI paboTe B pa3zelne «reopeTndeckas 6a3a 3KCIIepUMEHTay, C




UCIIONIB30BaHHEM KOTOPBIX BEIBOAATCS (hOPMYIIBI AT pacueTa oIpeiensieMoi B paboTe BeTMUUHEL. B KoHIE pa3iena npuBoasITCS
PEIICHUS ¥ Pe3YAbTaThl BBIIIOJIHEHUS 3a/laHUH JUIS CAMOCTOSTEIILHOM TTOJITOTOBKH K COOTBETCTBYIOLIEH 1a00paTopHOi paboTe.
IMpakTHdeckas 9acTb - B pa3jielie MPUBOJUTCS:

PHCYHOK U ONICaHHE OTBITHON YCTaHOBKUY;

nepedeHb He0OXOANMBIX PEaKTHBOB, OCY/bI, BCIIOMOTATEIbHBIX MATEPHAIIOB,

U3MEPHUTENBHBIX IPUOOPOB (JUIS N3MEPUTEIILHBIX TPUOOPOB yKa3aTh KJIACC TOYHOCTH, LIEHY JICTICHHs) B METOJUIECKUX 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
npezcrosmeit padotsl. [IpernogaBaTens nenaer 3aKkI0UCHIE O TOTOBHOCTHU CTYAEHTA K paboTe 110 coepkaHuio 1 u 2 yacreit
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 Pe3yIbTaThl U IPABUIBHOCTD UX 3aIIIICH y IPENoaBaTelsl. B cirydae HempaBHIEHOTO M3MEPEHUS U 3alUCH
HOJIyYeHHBIX PE3Y/IBTATOB CTYACHT MOBTOPSET U3MEPEHUS U KOPPEKTHPYET 3aIliCH PE3YIbTaToB, I03TOMY PE3yIbTaThl M3MEPEHHI
Ha IIEPBOM 3Talle 11eJIeco00pa3HO BHOCUTh KapaHAamoM. [Ipy TOCTHKeHHN pa3syMHBIX PE3yJIbTaTOB M NPaBUIBHOTO X BHECCHHS B
Ta0IHITy HEOOXOIMMO IIPUBECTH B ITOPANOK pabodee MEcTo, CaTh METOANIECKHE yKa3aHUs, 000pyI0BaHHE EKYPHOMY HIIH
1abOpaHTy U MOANKCAThH TaOIHIly SKCTIEpIMEHTANBHBIX JaHHBIX Y IIpenofaBatelis. B 3ToM ciydae cTyIeHTy 3a4uThIBaeTCS
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 IaHHBIX.

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

Pacuer otHOCHTENBHOI OITHOKK ¢ TOYHOCTEIO 70 0,1%.

ITpu poBeICHUHN PACUETOB M BHECCHUH YHMCIIOBBIX 3HAUCHUH PE3y/IbTaTOB U3MEPEHUI U PacyeToB B TAOIHILYy HEOOXOMMO
PYKOBOICTBOBATHCS OOMIMMHE IPaBHIIAMH IT0 00pa0OTKE pe3yIbTaTOB H3MEPEHHUIH.

Ilocne 3aBepumenus 111 yactu oTueTa, OH cnaercs Ha IpoBepKy. I1ocie MoI0KUTENBHBIX PE3YAbTaTOB IPOBEPKU OTUYETa 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 3anaun k 1a60paTOpHOI paboTe CKOPOCTH XUMHUIECKOH PEaKITHI

Uro Ha3bIBAETCSI CKOPOCTHI0 XUMHUYECKOH peakiuu? B kakux enmHUIax oHa uaMmepsiercs?

Kakune akropsl BIUSIOT Ha CKOPOCTh XUMHUYECKOH peakiuu?

3aBUCHMOCTb CKOPOCTH PEAKIIMU OT KOHUEHTPALUU PEArupyIOIUX BEIIECTB B TOMOI€HHON CHUCTEME.
3aBHCUMOCTh CKOPOCTH PEaKIMU OT KOHI[EHTPAIlUU PEarupymoMUX BEIIECTB B FeTEPOTCHHON CHCTEME.
3aKkoH AelCTBYIOIMX Macc.

KoncranTa CKOPOCTH XUMHUUYECKOH pEaKLUy.

BnusHue TemmepaTypsl Ha CKOpOCTh XxuMmudeckux peaknuil. [Ipasmino BarTt-T'odda.

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

KakoB MexaHM3M IeHCTBHUs KaTalu3aTOPOB B TOMOTEHHON M TeTEpOTeHHOH cucremax?

0. BrIpasure MaTeMaTHUeCKH CKOPOCTH HPSAMBIX W OOPATHBIX PEaKIIHi:

a) N2 + O2 [ 2NO; 6) Fe203(tB.) + 3CO(r.) LI 2Fe(1B.) + 3CO2(T.);

B) 2NO + 02 [1 2NO2 1) N2+ 3H2 [J 2NH3.

”.\O?o.\‘?\fﬂ.-hf"!\’._'

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 + Cl12 = COCI2 xonnenTpanuto yrapHoro rasa yesenuamid ot 0,03 mo 0,12 mMomnb/1, a KOHIEHTpaLUIO
xiopa — oT 0,02 10 0,06 MoJb/71. Bo ckosibko pa3 Bo3pocia CKOPOCTh MPSAMOI peakiuu?

14. Yemy paBeH TemItepaTypHBIH KO3((GHUINEHT CKOPOCTH PEaKIUH, €CIIU TPH YBEIWYECHUH TeMIiepaTypsl Ha 30 rpamycoB
CKOpOCTb PEAaKLIUU BO3pacTaer B 15,6 pas.

15. [Tpu 150°C HekoTopas peakuus 3akaHuuBaeTcs 3a 16 MuHyr. [IpuHuMas TemnepaTypHbId 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 XMMUYECKOEe paBHOBecHe. Kak MOXHO HMCIIOIB30BaTh 3aKOH JECHCTBYIOIINX Mace JUIs
00paTHMBIX peaxuuii?

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
XUMHUYECKOTO paBHOBecHs B peakuuu: N2 + 3H2 [1 2NH3 + Q.

7. Kak BausOT yBeIMUEHHE KOHLUEHTPALUU NMPOLYKTOB PEAKLMH, TEMIEPATYphl U JaBJICHHs Ha CMELIECHUE XUMHUYECKOIO
paBHOBecus B peakuuu: N2 + 3H2 [ 2NH3 + Q.

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

9. B kakyio cropony cmecturcst paBaoBecue peakimu COCI2(r.) [1 CO (r.) + CI2(r.) npu 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;

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

[H20] = 0,12 mons/m; [CI12] = 0,12 mouns/i; [HCI] = 0,3 mons/i; [O2] = 0,2 moisb/n. Haiimute: a) 3HaUeHUE KOHCTAHTHI PAaBHOBECHS,
6) KaKOBBI HCXOJHBIE KOHIIEHTPAI[IH XJIOPOBOJOPOA U KucIopoaa?
12. Kak BAMSAIOT yMeHbIIEHHE TeMIepaTyphl, JaBlIeHUsS U KOHLEHTPALUUHU MPOAYKTOB PEAKIUH Ha
CMEIICHNE XUMUYECKOTO PABHOBECHSI B CIICTYIOIIUX CUCTEMAaX?

a) 2NO + 02 [] 2NO2 + 28 kkair; 6) 2HBr [] H2 + Br2 -16 kkain.
13. Koncranra paBHoBecust peakunu FeO(k.) + CO(r.) [1 Fe(k.) + CO2(r.) mpu HeKoTopoii TemmiepaType pasta 0,5. Haiinute
paBHoBecHble KoHneHTpamuu CO u CO2, ecnu HavadbHBIC KOHIIGHTPAIMK 3THUX BemecTB coctapisuin: [CO] = 0,05 mous/it; [CO2]
=0,01 mons/m.
14. PaBHoBecue B cucteme H2 (1.) + 12 (r.) [J 2HI (1.) ycTraHOBHIIOCH TIpH cieayomux koHuenTpauusax: [H2] = 0,025 mons/n; [12]
= 0,005 mouw/m; [HI] = 0,09 mosw/i1. Onipenenure UCXOAHbIC KOHIIEHTPAIIMK HOa U BOJOPO/A. .
15. Ilpu HekoTopoit Temmeparype paBHoBecue B cucteme 2NO2 [ 2NO + O2 ycTaHOBUIIOCH MPH CIEAYIOMNX KOHIICHTPAIHX:
[NO2] = 0,006 monb/m; [NO] = 0,024 mons/n. Halinure: a) KOHCTaHTY paBHOBECHUS peakiiu; 0) HCXOAHYIO KOHIeHTparmio 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.
CdhopmynupyiiTe TpH HONOXKECHUS TCOPUH ICKTPOIUTHIECKON TUCCOLMALIUH IIBEICKOTO XUMHKa AppeHHyca.
KakoB MexaHU3M 3JIEKTPOJUTUYECKON TUccolMalum?
JHaiite onpeneneHus NOHATHAM TUAPATHL, COIbBATHI, TUApATaLuUs U coibBaTauus. Ilpusenure nmpumMepsl.
Juccounarysi KUCIOT (OHOOCHOBHBIX, IByXOCHOBHBIX M TPEXOCHOBHBIX).
Juccounanust oCHOBaHUH (OAHOKUCIOTHBIX, ABYXKUCIOTHBIX M TPEXKUCIOTHBIX).
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 nucconnanuy. KoHcTanra nucconyanuu.
14. ®axTOpHI BIUSIOMNE Ha CTEIEHB UCCOIUAINH (TIPUPOIa PACTBOPUTES,
KOHILIEHTpALHsI pacTBOpa U HAJIMUKE OJHOMMEHHBIX HOHOB)
15. CunbHBIE U c1a0ble YIIEKTPOIIUTEL.
16. IIpumeHeHne 3aKOHA IEHCTBYIONIMX 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 Taxkoe 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. BEIUHCINTE 3MEeKTPOXUMUYECKUIT SKBUBAJICHT IIHKA, €CIIH IPH IeKTponuse pactBopa ZnCl2 Toxom 2,8A a 3a 5 muH 32 cex
Beigenunock 0,314 r nuHka. IIpuBeanTe cxeMy 3J€KTPOIN3a U ypaBHEHUS peakiuil Ha 2JeKTPOoJax.

8. IIpwm anekTpommse pacTBopa cyiabdara Mexu Ha aHOJE BEIAEIMIOCE 560 Mt kucinopoa. CKOIBKO TpPaMMOB METH BEIIEIHIIOCH Ha
katoje? Hanuimure ypaBHEHUS peaklyii, IPOTEKAIOMIUX Ha 3JEKTPOAAX.

9. CocTaBUTH 3IIEKTPOHHBIE YPAaBHEHUSI PEeaKIMil, IPOUCXOAAIINX HA YTOJIBHBIX MEKTPOAAX MPH IEKTPONIU3E PacTBOPa XIOPHUIA
menu (II). Onpenenuts, kakue MPOIYKTHI BBIACISIOTCS Ha AIEKTPOAAX.

10. CocTaBUTB 3JEKTPOHHBIC YPAaBHEHHS POIIECCOB, MPOMCXOIAIINX PH IIEKTPOIIN3E PacTBOPa CyiIb(haTa IIMHKA C HHEPTHEIMHU
anexTpogaMu. ONpenenuTh COCTaB IPOAYKTOB, BELISTHBIINXCS Ha AIEKTPOIAaX U 00pa30BaABUIMXCS B KATOJIHOM M aHOJHOM
IpPOCTPaHCTBE.

11. CocTaBUTH 3NIEKTPOHHBIEC YPABHEHMUS PEAKIIHH, TPOMCXOAMINX IPH AIEKTPOIIN3E PacTBOpa Cynb(haTa HUKEIS ¢ HUKEICBBIM
aHOIOM.

12. KakoBa cuiia ToKa IpH 3JIEKTPOIn3e, eciu 3a S0 MUH Bblienunacsk e Mens u3 120 mut pactBopa CuSO4 konuentpanuu 0,4

Nk L=




MoOJIB/n?

13. Kakoii 06beM Boopo/ia (H.y.) BBLACIUTCS Ha KaToje, eciu dyepe3 pactBop NaCl npomyiieH Tok cuioi 2A B Teuenue 20 MuH?
14. Terans xpomupyercst B BogHOM pactBope Cr2(S04)3 npu cune Toka 3A. OnpenenuTs IpoaoJKUTEIbHOCTh 3JIEKTPOIN3a, €CIH
Ha MOBEPXHOCTH JAeTaIH HeoOXoauMo HaHecTH 1,3 T xpoma. Berxon o Toky paseH 40%.

15. B ueM 0COOEHHOCTH METAJUIMYECKO CBA3N?

16. Uro Takoe psiJ HaNpsDKEHUS] METANIIOB, U KaKHe ITPAKTHYECKHE BHIBOBI MOXKHO CAENATh U3 HEro?

17. Kakyro (hyHKIHIO BEIITOJTHAET METAJIT IPH B3aNMOAEHCTBHIH C KUCIOTaMHU?

18. Uem 0OBsicHSEeTCS TacCUBUPOBaHUE MeTa/uIoB? Kakue MeTasl IacCHUBHPYIOTCS KOHLIEHTPUPOBAHHBIMU PACTBOPAMHU CEPHOU U
A30THOM KHUCIOTHI?

19. Kakuie MeTaisisl B3aMMOJEHCTBYIOT C KUCIOTaMH | LIeslo9aMu?

20. Kakye TpoIyKTHI TOJTyJaroTCs IIPH B3aUMOACHCTBIN aKTUBHBIX MeTayioB (Li — Al) ¢ KOHIIEHTPHPOBAHHON CEPHON KHCIOTOH?
IIpuBeauTe npuMepsl U HAITMIIUTE YPABHEHUS PEAKIIMH.

21. Kakue BeniecTBa MmoJy4arorcsi Ipy B3aMMOJCHCTBUN MaJIOAaKTUBHBIX MeTaioB (Cu — Au) ¢ KOHIICHTPUPOBAHHOM a30THOM
kucnotoi? [Ipuseaure npuMepsl ¥ HAUIIUTE YPABHEHUSI PEaKLIU.

22. B pacTBOp XOpOBOAOPOJHOM KUCIOTHI OMYCTHUIN IIMHK KoJiuecTBOM Berecta 0,2 Moib. Kaxoit 00beM rasa Mmoxer
BbLICTUTHCA (H.Y.)?

23. JIy1g moydeHus: BOJopoJia 00paboTali cMeCh CTPY)KEK MeTallla U MM Maccoi 1 T pacTBOpoM pa30aBIIeHHOH cepHOM
KUCTIOTH. OOBEM BBIICIUBIIETOCS BOJOPOAA OKA3aJICs PaBHBIM 1,12 11 (H.y.). Ber4nciauTs coctaB cMecH B IPOIIEHTAX.

24. Tlpu pacTBOpeHHHU 00paslia CMECH ONMIOK MeJIH, KeJle3a U 30J10Ta B KOHIIEHTPUPOBAHHOHN a30THON KUCIOTe 00pazoBasoch 6,72
nrasau 8,55 r HepacTBopumoro ocrarka. [Ipu pacTBOpeHHH TaKoi ke HaBECKU B XJIOPOBOJIOPOJAHON KUCIOTE BBILACIUIOCH 3,36 1T
ra3a. OnpenenuTs NPOLEHTHBIM COCTAB UCXOIHOM CMECH.

25. Kaxoit 13 MeTa/uIoB He BBITECHSIET BOJOPOJ U3 pa30aBIEHHBIX PACTBOPOB KUCIOTHI:

a) Mar{Hui, 0) xpowm, B) HaTpUH, T) PTYTh
26. Kaxuie U3 IepeInCIICHHBIX METAIOB CITIOCOOHBI BEITECHUTE BOJOPO.T U3 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
okazanack paBHo#t 10,13 r. 28. Beranciautb Maccy Meu, OCEBILICH Ha MJIACTHHKE.

28. Jlutuit maccoit 0,7 T omyctrim B 100 M1 Boabl. Onipenenute 00beM BBIIEIUBIIErOCS Ta3a U MacCOBYIO JIOJIO 00pa30BaBIIErocs
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 NPEICKAXXKUTE, B KAKOM H3 pacTBopuTeneil — quatunosoM sdupe (L=1,15D, [
=4,34), nuokcane ([1=0, [1=2,21) wnu qumetundopmamue ([1=3,86D, [1=36,7) — Ba3eTMHOBOE MAClI0 PaCTBOPATHCS HE OY/IET.
4. [MpoucxoauT M M3MEHEHNE OKPACKH IepMaHraHaTa Kaius 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 MeXaHW3My HPOTEKAeT PEaKIMsd OPOMHPOBAHMS IIPEACIBHBIX YITICBOIOPOIOB?

8. IMouemy ms mpoBeneHUs peakuu OPOMHUPOBAHMS aJIKAHOB HeoOXoauMo 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

npucoeqHeHns. bpoMupoBaHne 0JICMHOBOM KHCIOTHI MTPOUCXONT IPH KOMHATHOH Temriepatype. [Ipenckaxure, moTpedyercs I
HarpeBaHue IpH OPOMHUPOBAHIH (HyMapOBOIl KUCIIOTHI.

HamummTe cxembl peakiuii noiay4eHusi, OpOMUPOBAHHS U MSTKOTO OKUCIEHMS (TMIPOKCHINPOBAHMS) STUIICHA.

O 4em CBUZETENBbCTBYET HAOJIONAaEMOE B ONbITE 0OECIBEUMBAaHNE OPOMHON BOJBI M PacTBOpa NepMaHraHara?
HammmmTe cxeMbl peakiiuy NOTydeHHs alleTHICHAa W KaYeCTBEHHBIX PEaKIHi, BBIOTHEHHBIX 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 METHIMETAKpHIIATA.

R

Bompoce! 1 3aaun k 1abopaTopHOH paboTe « ApOMaTHIECKHE YIIIEBOJOPOIBD»

1. HarmmmTe cxeMy OKHCIEHHS 1-MeTHII-2-3THIOCH30TIA.

2. B pesynpraTe OKHCIEHHsS romoJiora OeH30Ja mosrydeHa TepedraneBas kuciaoTa (6eH301-1,4-nukapOoHOBasI KUCIOTA).
Kakue yrineBoopos1 MO ObITh OJBEPrHYTH okucieHuto? [Ipuseaute 1-2 npumepa.

3. Hammmmmre cxeMy peakunu cyiab(pupoBaHus HadTaliHA, yIUTHIBAs, YTO B YCIOBHUAX OIBITA CYIb(GHUPOBAHME IIPOUCXOIUT

npu Temnepatype 140-190 °C.




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

1. Hanummre cxemy peaknuy IOJIydeHUs XJIOpP3TaHa.

2. ITo xakoMy MeXaHH3My HPOTEKAeT 3Ta PeaKuus?

3. Kakyro pons B 1aHHOM peakiuu Urpaer cepHas kucinora? byner nu mpoucxoauts, 0Opa3oBaHUE STHIXIOPHIA B
OTCYTCTBUE CEPHON KUCIOTHI?

4. Hanmmure peaknuro ruaposinia OSH3WIKIOpHIA.

5. ITo xaxoMy MeXaHU3My HPOUCXOAUT peakis TUAposn3a OeH3mIxIopuaa?

6. IMTouemy OEH3WIXJIOPUA JIETKO BCTYHMaeT B peakuuio rujapoinza? Kakas mpomexyrouHas yactiua oOpasyercst B Xoze
peakuu?

7. UYem 00BsICHSCTCS YCTOWINBOCTE XJIOpOEH30a K THApon3y? OmnumuTe pacrpeneieHne 3JIeKTPOHHON MIOTHOCTH B
MoJIeKyJe XJopOeH3oa.

8. HanunmmuTte cxeMy peakuuu Jernapatanyu 3THIOBOro cnuprta. Ilo kakoMy MexaHH3My IMPOTEKAaeT 3Ta pPeakuus?

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

10. HamumuTe cxeMy peaknuy KaXJI0ro U3 CIUPTOB ¢ peakTuBoM Jlykaca M ykaxkuTe MexaHu3M peakiuu. OOBsICHHTE pOib
XJI0pU/ia IMHKA KakK KUCnoTel JIbrouca.

11. Ha ocHOBaHMHN SKCIIepIMEHTANBHBIX JaHHBIX CICTAaliTe BBIBOJ O PEAKIIMOHHOW CIIOCOOHOCTH MCCIETYyeMBIX CIHPTOB.
12. Hammmmte peakiro B3aumoaeiictsus ¢erHona ¢ xopuaom xenesa (I).

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 MeXaHHU3My 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 peakiyy B3auMOJCHCTBHS (opMainbaeruia ¢ 2,4-TMHUTPO(QEHUITHPa3HHOM.

7. Ilo xakoMy MeXaHU3My OCYLIECTBIIIECTCS peaKLus?

8. Hammmute cxeMy peaknuy MOTydeHHsS OKCHMa aIleTOHA U OIHIINTE MEXaHH3M.

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 MEXaHH3MYy OHa IPOTEKaeT.
13. Kaxkme oOpasyrorcs BemiecTBa, €ClIM Ha ITOMYydeHHOE MPOM3BOIHOE MOIEHCTBOBATh Pa30aBICHHBIM PACTBOPOM KHCIOTHI?

Bompocs! 1 3agaun k nabopatopHoit padote «KapOoHOBbIE KUCTOTH U UX (HYHKIIMOHAIBHBIE POU3BOIHBIE)

L. HamnmmTe cxeMy peakiyM OKHCICHUsI OEH3albAeriga KUCIopoaoM BO3yXa.

2. IMouemy mpoucxoanT 0OeCIBEUNBAaHNE PACTBOPA IIEPMaHIaHAaTa KaJUs IPH J00aBICHUH 3TaHOTA?

3. Hammmute cxeMy Aucconmanuy yKCyCHOM kucioThl. Kak moaTBep:kmaeTcs 3TOT MPOIECC IKCHEPHMEHTAIBHO?

4. HanumuTte cxeMy peakuuy yKCyCHOM KHMCIOTBI C THAPOKCHIOM HaTpusl. Kak MOXHO ONpenenuTs 3KCIEpHUMEHTalIbHO

HEUTpaIN3auIo YKCYCHOM KUCIOThI?

5 Hammmmmte cxemy peaxknun oOpazoBarus amerara xene3a(Ill).

6 Hanummre crpykrypHyto ¢GopMyly THOpOKCHIA AUAIeTaTa xejesa.

7. HammmmTe cxemy peakiun oOpa3oBaHMs KaJbLUEBON CONM CTEAPUHOBON KHCIIOTHI.
8 Kakue coenuHeHus Ha3bIBAIOTCSA MbLIaMU?

9 Hamummute cxeMy peakuuu oOpa3oBaHUS OKcallaTa KalbIus.

10. HanumuTte cxeMy peakuuu oOpa3oBaHUs 3TUIALETATa.

11. [To xakoMy MexaHM3My OHa OCYIIECTBIsETCs?

12. KakoBa pois KOHIIGHTPHPOBAHHOM CEPHON KHCIIOTHI B PEAKIUH ITEPUPHUKAIIN?

13. Hanummre cxemy peakiuy IIENTOYHOTO TUAposu3a Ha npumepe 2-O-oneomi-1-O-nanbMuToni-3-O-CcTepormIraninrHa.
14. Ha ueM ocHoBaHa npo6a, ¢ HOMOIIbIO KOTOPOIl YCTaHABINBAETCS TOJIHOTA OMBUICHUS?

15. C Kaxo# Ienplo K PeaKnMOHHON CMecH J00aBiseTcs HACHIICHHBIN PacTBOpP XJIOpHIA HATPHA?

16. Hanmumute cxeMy peaknuy T'MAPONIM3a MbIIa Ha IPHMeEpe NMalbMHTaTa HATPHSL.

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

18. O ueM CBUAETENBCTBYET ME€PBOHAYAIBHOE OTCYTCTBHE OKpAIIMBAaHUs MHAMKATOPA U MOSIBJICHHE OKpAIlMBaHUs MOCIE

no0aBieHNs BOIBI?

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

1. HarmmmTe cxemMbl 00pa30BaHMs THAPOTapTpaTa M TapTpaTa Kaus.

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

3. Hanumute cxemy B3aumojedcTaus ruapoxcuna meau (I1) ¢ taptpatom kamus. Hanndnem, kakoro CTpyKTypHOTO
(hparmenTa oOycIIOBIICHA peaKius?

4. OOBsicHUTE, TOYEMY HE M3MEHSACTCS IBET pacTBOpa B 1- M M3MeHseTcs BO 2-i mpobupke.

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




6. Kaxoit npoaykT pasnoskeHus: oOHapyxuBaeTcss Bo 2-if mpobupke? Hammmmre cxemy peakIiuu.

7. HamnmmTe cxeMy TayTOMEpHBIX NPEBpaLICHHH alleTOYKCYCHOTO 3dupa, IMPOUCXOASAIINX [IPH KOMHATHOW TeMIlepaType.
8. Kaxko#t cTpyKTypHBIH (parMEeHT MOJIEKYNBI alleTOYKCYCHOTO 3(upa 00yclaBIUBaeT (HHOIETOBO-KPACHOE OKPAIINBAHUE C
xaopugoMm xenesa (I11)?

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

10. ITouemy (roNETOBO-KPACHOE OKpaIlMBaHUE MCUE3aeT KaXKAblil pa3 mpu nodaBieHHn pacTBopa 6poma? Hammmmre cxemy
peaKIH, MPUBOAIIEH K 00eCIIBEYMBAHHIO PACTBOPA.

11. Hamunmute cxeMy B3aHMOJCHCTBUS alleTOYKCYCHOTO 3(upa ¢ pa30aBlIeHHOH CepHON KHCIOTOM.

12. Kakue mpoayKThl paclieruieHus alleTOyKCycHoro 3¢upa oOHapykuBarorcs B 1-if u 2-if mpobupkax? Hamwuimre cxembl
COOTBETCTBYIOIIUX Peaknnii 00HAPYKEHHS IPOIYKTOB PACIICIUICHHSI.

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

14. B 4eMm cocTouT mpudMHa MOMYTHEHHMS PacTBOpa BO BTOPOH mpoOupke? Hamumure cxemy peakiyu.

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

1. Hanumure ypaBHeHue peakiuu B3aMMOAEUCTBUS ITIMIMHA C HUHTUAPUHOM.

2. KakyMu BHEIIHMMU NPU3HAKAMU XapaKTEPU3yeTCsl peakuusl [|-aMHHOKHCIOT C HUHTHJIPUHOM?

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 TIIMIMHA C a30THCTOH KHcinoToi. HazoBure oOpazoBaBmImecs COCIMHCHNUS.
8. Kakoe mpaxtuueckoe MpUMEHEHHE UMEeT peakius aMUHOKUCIOT ¢ a30TUCTOH KHCIOTOH?

9. Hanwumure cxeMy B3auMOCHCTBHA TuIKHA ¢ kKapbonatom menu(Il).

10. Kakoil 1BeT XapakTepeH Ul pacTBOPOB KOMIUIEKCHBIX coJIeH Menn?

11. Hanumre ypaBHEHUE peakuuu B3aMMOJAEUCTBUM [l-ajlaHMHA ¢ TUAPOKcUAOM Hatpus. IlodeMy m3MeHseTCsl OKpacka
WH/IMKATOpa B XOJI€ peaKiun’?

12. HanunmuTe ypaBHEeHHe peakuuu B3auMoAeicTBHs [/-alaHMHA C XJIOPOBOAOPOJHOM KucnoToil. IToueMy mamensiercs
OKpackKa HHAWKATOPA B XOJIC PEaKIUn?

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 B3aumozaelcTBus mucrerHa ¢ auerarom cBunua(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(ll).

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

Bormpocs! 1 3aaun k 1abopaTopHO# padboTe «YTieBoapl. MOHO- U TIOJIACaXapuabhy

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. HanunmuTe cxeMy peaknuu OKHCIEHMH TIIIOKO3bl ruapokcuaoM menu (IT).

5. Yem 00BsICHACTCS HAJIMYHE BOCCTAHABINBAIOIINX CBOWCTB Yy TIIFOKO3BI?

6. OOBsICHUTE NPUYIMHY U3MEHEHHS OKPACKU BEPXHETO CJIOsl B IMPOOHpKe.

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

8. Kaxkast ¢pyHKIMOHANBHAS TPYIIA TIIFOKO3BI MPOSBIICT BOCCTAHABIMBAIOIINE CBOMCTBA?

9. OOBsicHUTE OOJBIIYI0 XpOMATOTPa(GUIECKyI0 HMOIABHKHOCTh PAMHO3BI 110 CPAaBHEHHIO C TITIOKO30i1.

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

11. Hammmmmte ctpoenne caxapo3s! (¢ moMomnisio Gpopmyn Xeyopca). Kakyro koH(GHUTYpaniio MMEIOT aHOMEPHBIE aTOMBI
yriepona B octatkax D-pykTo3s! u D-TiI0K03bl, BXOAAIINX B COCTaB MOJICKYIBI caXapo3bl?

12. [Touemy caxapo3a He cIOCOOHa K IMKIIO-OKCO-TayTOMEpUHU?

13. OOBsICHUTE NIPUYMHY OTCYTCTBHS BOCCTaHABJIMBAIOMINX CBOWCTB y Caxapos3bl.

14. Byner mu MyTapoTHpOBaTh CBEXKEIPUTOTOBICHHBI BOAHBIM PacTBOP caxapo3bl?

15. [Touemy cBoGoaHas D-riroko3a gaet mojoxuTeNpHy0 mpolOy Tpommepa, a [J-IIIOKO3HBIA OCTAaTOK B caxapo3e dTOH
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 MOHOCaXapUJHBIX OCTATKOB B MOJIEKYJIE JIAKTO3bI CIIOCOOEH K LIUKIIO-OKCO-TayTOMEPHHU?

18. OOBsICHUTE NPUYHHY HAJIWYHS BOCCTAHABIUBAOMINX CBOMCTB Y JIAKTO3BI?

19. Kakoil nucaxapup siBiseTCa CTPYKTYPHOM enuHULEeH amMuino3bl? Kakol THUN ITTMKO3UIHOHN CBA3M OCYLIECTBIAETCS B 3TOM

JcaxapHue MexIy octaTkaMu D-Iiroko361?




20. Kakyro xoH(bOpMaIiio IMeeT MolucaxapuaHast elb aMUIO3bI?

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

22. Hanummure peakuuio ruaposinza MajabTO3bl, SBISIONICHCS CTPYKTYPHOI enuHuIEel Kpaxmana. B kakoi cpene
MIPOUCXOANT 3Ta peakiusa? Kakoii MOHOCaXapH/I MOTy4aeTcs B pe3ybTaTe MOTHOTO THIPOIN3a Kpaxmana?

23. O Kakux M3MEHEHHSX BO BTOPHUYHON CTPYKTYpe MOJHCAaXapUIHBIX LEMel KpaxMaia CBUAETEIbCTBYET OTCYTCTBUE
CHHET0 OKpallUBaHUs ¢ Hoxom?

24. OO0BsicHATE, TTOYEMY TIOJOXKUTENbHAs Tpoda TpoMMepa CBUAETENBCTBYET O IOJHOM THAPOJIH3E Kpaxmara.

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

1. Hanummire cxemy peakuuy NMpUANMHA C BOJOH.

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

3. Kakue cBoiicTBa nupurHa IPOSBISIFOTCS B PEAKLUU C MUKPHUHOBOW KuciaoToi? HamummTe cxemy peakuuu oOpasoBaHHs

IMMKpaTa mapruaInHa.

4. OOBsICHUTE YCTOHUYMBOCTh MUPHINHA K OKHCIICHHUIO.
5. KakuM kputepreM apoMaTUYHOCTH yHOBIETBOPSIET MOJEKyNa MUPUIUHA?
6. [louemy nupuIuH MPOSABISIET OCHOBHBIN XapakTep?
7. Hanumure cxemy B3auMoaeHCTBUS MUPUAMHA C BOJOMH.
8. Hanumre Tayromeprsie popMbl MOYEBOH KHUCIOTHI.
9. HanunmuTte cxeMy B3aMMOJEHCTBUSI MOYEBOHN KUCIOTHI C THIPOKCUAOM HATPHU.
10. OOBsICHUTE IPUYIMHBI BOSHUKHOBEHHSI OKPAIIMBAHUSA B MYPEKCHIHOH mpo0e.
6. YHEBHO-METOINMYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE JUCHUIIIMHBI (MOAYJIS)
6.1. Pexomennyemas auteparypa
6.1.1. OcHoBHas JUTEpaTypa
ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, rox | Komnu-Bo
JI1.1 | 'pangbepr U. U. OpraHndeckast XUMUs: Y4eOHUK M.: lIpoda, 2002 67
JI1.2 | Hwurosuu U. K. Kypc aHanuTr4aeckoi XuMuH: yaeOHUK CII6.: Jlans, 2004 94
JI1.3 | Kuszes . A., Heopranuyeckas XuMusi: yIeOHUK M.: lIpoda, 2004 94
Cwmapsirus C. H.
JI1.4 | Xomuenxo I'. I1,, Heopranmueckas Xumus: yaeOHUK CII6.: UTK 45
Hurosny U. K. I'panwur, 2009
6.1.2. lonoTHUTe/IBLHAS JIUTEPATypa
ABTOPBI, COCTaBUTEIH 3arnaBue WznarensctBo, rox | Komnd-Bo
JI2.1 |Eropos B. B. TeopeTuueckre OCHOBBI HEOPTaHUUYECKOM XUMUU: KPATKUH Kype CII6.: JIans, 2005 45
JUISL CTYJICHTOB CEJIbCKOXO3HCTBEHHBIX BY30B : yUeOHHK
JI2.2 | Eropog B. B. Heopranunyeckas xumus (OMOTEHHBIE M AOMOTEHHBIE JIEMEHTHI ): CII6.: JIans, 2009 20
ydaebHoe mocoone
JI2.3 | Capraes I1. M. Heopranmueckas xumus: yaeOHUK M.: KonocC, 2004 69

6.3.1 IlepeyeHnb NporpaMMHOro odecrne4eHus

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 IlepeyeHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1 | DnexTponHas 6ubmmoreunas cucrema « I5C FOPANT www.biblio-online.ruy». IIo1HOTEKCTOBAS HMEKTPOHHAS
6nbmoTexa. IHIMBHIyanbHBII HEOTpaHIMYCHHBIH TOCTYI Yepe3 GUKCHpOBaHHBIN BHeIHUH [P anpec akamemun
HEOTPaHMYEHHOMY KOJIUECTBY II0JIb30BaTeNel U3 II000H TOUKHM, B KOTOPOIl HMeeTcst TOCTYI K ceTd VIHTepHeT.
https://www.biblio-online.ru/

6.3.2.2 | OnexrpoHHO-6HOMMOTeuHast cucremMa ZNANIUM.COM. ITonHoTekcTOBas 31eKTpoHHas 6nbauoTeka. MHIMBUIyanbHBII
HEOTpaHMYCHHBIH JOCTYN Yepe3 PUKCHPOBaHHBIN BHEIIHU [P anpec akaneMuu HEOrpaHHYCHHOMY KOJIHYECTBY
OJIb30BaTeNIeH U3 IF000M TOYKH, B KOTOPOU UMeeTcsl JOCTyI K ceti MHTepHeT. http://znanium.com/

6.3.2.3 | DrexTpoHHAas OMOIMOTEYHAs CHCTeMa M3IaTeNbeTBa «JlaHby. [ToTHOTEKCTOBAs AIMEKTPOHHAS OHOIHOTEKA.
VHnuBuayanbHBIN HEOTpaHIMYECHHBIH TOCTYN Yepe3 (UKCHPOBAaHHBIN BHEIIHUH [P anpec akameMnu HeOTpaHHYEHHOMY
KOJIMUECTBY HOIb30BaTeNeH U3 000 TOUKH, B KOTOPOH UMeeTcs HOCTyI k cetu MuTepHert.http://e.lanbook.com

6.3.2.4 | OnexrpoHHas Oubamoreka Texaudeckoro BY3a (ObC «KoncynbTaHT cTyneHTa»). [IoHOTEKCTOBAs JIICKTPOHHAS
oubnuorexa. VHAWBUAYATbHBIH HEOTPAaHUYEHHBIN TOCTYN Yepe3 pukcupoBaHHbIi BHemHU [P anpec akagemuun
HEOrpaHNYEHHOMY KOJIMYECTBY IT0JIb30BaTeNeH U3 JIF000H TOUKH, B KOTOPOH HMeeTcs 10CTyn K ceti MHTepHer.
http://www.studentlibrary.ru




6.3.2.5 | HanmonansHas 31eKTpoHHas OubinoTexa. JlocTyn mocpeacTBoM Hconb3oBanus ceT «MHTepHeT» Ha 32 TepMuHama
nocrymna. https://H36.pd/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

Aynutopust Bun pabot Hasznauenwne OcHaIIEHHOCTh

YuebHast ayTuTOpuUs CTOBI, CTYIBS yIEHUYIECKHE, JEMOHCTPAIIOHHOE 000pyI0BaHNE
(npoexTop ACER (1 wt.), mudpoBast uHTepakTUBHAsK 10cka (1 mit.),
nepconanbHBIN Kommbiorep ACER (1 mT.) 1 yaeOHO-HATIIAAHBIC
ocoous

322 Jlex

YuebHast aymuTOpus [xad co crennanu3npoBaHHBIM HHBEHTapeM (IIPOOHUPKH, KOJIOHI,
MTUIETKH, [ITATHBbI, MEPHBIC CTAKAHBI, XAMUYCCKHE PEAKTHBBI), KA
BBITSDKHOH (1 1mIT.), Tabnuma «PacTBOPUMOCTE KHCIIOT H

433 JIa6 ocHoBanui» (1 mt.), Tabnuima «Ilepronndeckas cucrema
MenneneeBa" (1 mT.), nocka kiaaccHast (1 mrT.), CTOIBI JabOpaTOpHBIE
(6 wT.), Tabypetku (14 mwT.), CTYNIbsA yueHHYecKkue (5 1MIT.), paKOBHHA
(1 mwr.), ety o/m (1 mmt.)

IMomemntenne s KoMrmbrorepHas TeXHHKA ¢ BO3MOXKHOCTBIO ITIOKITIOUEHHUS K CETH
caMocCToATeNnbHOM paboThl | "MHTepHeT" U obecrieueHueM JOCTYIIA B AICKTPOHHYIO
nHGOPMAIIMOHHO-00pa3oBaTeNbHyIO cpeay opranusanuu(19 mr.),
ctoitsl (17 1mT.), KOMITBIOTEPHBIH CTOJ 6-M MECTHBIH (3 IIT.), CTYNBS
yaerngeckne (34 mr.), crynsst /M (18 mt.), cremmaxu ¢
nuTepaTypoil, Bugeoysenuautens Optelec Wide Screen (1 mit.)

123 CP

YuebHast ayauTopust Ika¢ co cnenuanu3upoBaHHBIM HHBEHTapeM (IIPOOUPKH, KOJIOBI,
IIUIICTKY, ITaTUBBI, MEPHBIEC CTAKAHBI, XHMHIECKHE PeakTHBHI) (1
mT.), mKad BEITSDKHOM (1 mT.), Tabnuia «PacTBOPUMOCTD KHCIOT U
ocHoBanuii» (1 mrt.), Tabnuna «Ilepuonudeckas cucrema
MenaeneeBay (1 wT.), nocka kinaccHas (1 1it.), cTosbl Jab0paTopHbIS
(5 mt.), Tabyperku (14 mrt.), pakosuHa (1 mr.), ctyn /M (1 mr.)

431

8. METOIMYECKHUE YKA3AHUA /IUIA OBYYAIOIIUXCA IO OCBOEHUIO JUCHHUIIJIMHBI (MOZY JISA)

Meroauka u3ydeHus Kypca IpeycMaTpruBaeT Hapsay ¢ JIEKIHIMH U 1a00opaTOpHBIMHA 3aHATHIMH, OPTaHU3AIMIO CAMOCTOSTEIILHOM
paboTHI CTYICHTOB, IPOBECHNE KOHCYIbTAlNi, PyKOBOACTBO JOKJIAJaMH CTYJCHTOB JUIS BBICTYIIICHHS HA HAYIHO-IIPAKTHIECKIX
KOH()EpEeHIHSIX, OCYIIECTBIECHHE TEKYIIEro, IPOMEKYTOUHOTO (OPM KOHTPOJIS.

Cucrema 3HaHHH 110 AUCHUILUINHE «XUMHUD» GopMupyeTcs B XO/€ ayTUTOPHBIX U BHEAYTUTOPHBIX (CAMOCTOSTENIBHBIX) 3aHATHHA.
Hcrions3ys JIEKIMOHHBII MaTeprall, y9eOHUKH 1 ydeOHBIe TOCOOHS, TOTIOTHUTEIBHYIO INTEPATYPY, POSBIISAA TBOPUSCKUH MOIXO,
oOyuaromuiics TOTOBUTCSA K Ta00OPaTOPHBIM 3aHATHSIM, PACCMAaTpUBAasl UX Kak IIOTOJIHEHUE, YITyOJIeHHe, CHCTEMaTH3aLUs CBOUX
TEOPETUYECKUX 3HAHUI.

J151s1 0OCBOCHUS TUCIMIUTNHEI CTYACHTaMH HEOOXO0IUMO:

1. mocemaTe JEKIUH, HA KOTOPBIX B CKATOM M CHCTEMHOM BHI€ M3JIaralOTCsl OCHOBBI JUCIMILUIMHBL: JAIOTCS OIPeeTIeHIs HOHATHI,
TE€pMHHOB, KOTOPbIE JOJKHBI 3HATh CTyAEHTHL. CTyAEHTY BaXKHO MOHSATH, YTO JIEKLUs €CTh CBOe0oOpa3Has TBOpUecKas hopma
caMoCTOoATeNbHON paboThl. Hafo mbITaThesl CTaTh AKTUBHBIM COYYaCTHUKOM JIEKIIMU: JyMaTh, CPABHUBATh U3BECTHOE C BHOBb
M0JIy4a€MbIMU 3HAHUSIMM, BOWTH B JIOTUKY U3JI0KEHUSI MaTE€pUaa JEKTOPOM, CIEIUTh 32 XOOM €ro MbICJIEH, 3a €ro
apryMeHTaluel, HaXOAUTh B Hell KaxyIuecs BaM c1abocTu. Bo BpeMs TeKIiy MOXKHO 3a1aTh JIEKTOPY BOIIPOC, KENAaTeTbHO B
NHUCBMEHHOI (hopMe, YTOOBI HE MEIaTh M He HapyLIaTh JIOTUKH NPOBeeHHs JIeKIMU. Kaxas eKkius 10KHa ObITh JTOTHYECKH
BHYTPEHHE 3aBEpIICHHBIM 3TaIloM M3JI0KeHU MaTepraia Kypca. [Iopsaok m3moxeHus 1 00beM H3JIaraeéMoro Ha KaxXJI0H JICKIINH
Martepuana onpezensercs Paboueit mporpammoil yaeOHON TUCIIUITIIMHBI ¥ IPETYCMOTPEHHBIM B Hell pacIipe/ie/IieHneM KOJIHIecTBa
4acoB Ha Kakayro Temy. Kakas JeKiust CTpOUTCs 10 MPUHLUITY TPHAIbL: OT OOIETO — K YaCTHOMY, a Ha ee 3aBEepIIArOIleM dTare
— BO3BpalleHHe K 00I1IeMy Ha ypOBHE BHOBb M3JI0’KEHHOTO MaTepHana. ITo TpeOyeT IOUNHEHNE €€ ONPEAEIICHHOMY, CTPOTO
BBIZICP)KMBAEMOMY aJITOPUTMY WM TutaHy. OdeHs BaxkHO coOoTHECTH MaTepHal JEKINH C TEMOH IIPOTPaMMBI H YCTAHOBHUTH, KaKHe
ee BOIIPOCHI HAIILTH OCBEILCHUE B MIPOCITYIIaHHOMN Jeknun. Takke mojae3Ho odpamaTses U K yaeOHuKy. JIekuus u ydeOHuK He
3aMEHSIOT, a JAOMOJHSIIOT APYT ApyTa.

2. mocemaTh JTabopaTOpHBIE 3aHATHS, K KOTOPBIM CIITyeT TOTOBUTHCS U aKTUBHO Ha HUX paboTatk. JIabopaTopHbIe 3aHATHS
HEoOXO0IMMO ITaHIPOBATh TaK, YTOOBI TeMa JICKIIUH MPEIIIeCTBOBANIA JaHHOH TeMe TabopaTopHoro 3aHATHs. Ha mepBom
1a060paTOPHOM 3aHITUU CTYAEHTHI, KPOME MHCTPYKTaXKa M0 TeXHUKe 0€30MacHOCTH, JOKHBI OBITh IPeAyIpekIeHbI 0 pabouemM
pacropsizike 3aHATUS, B YACTHOCTH O TOM, YTO UX paboduue MecTa JOJDKHBI ObITh IIOATOTOBIICHBI 10 3BOHKA. JIabopaTopHoOe 3aHsATHE
HE0OXOIMMO HAa4MHATH C OIPOCca, KOTOPHIH JUIS TPYIITHI B 15 4enoBek He T0/DKeH 3aHuMaTh Oombie 15-20 muH. Bo Bpems onpoca
JIOJDKHBI OBITH OIPOIIEHBI BCE CTYACHTHI IPYIIIBI, OTOMY BOIIPOCEHL, IPEAaraeMble CTyA€HTaM, JOJIKHBI OBITh HACTOIBKO
KOHKPETHBI, 4TOOBI TPeOOBaIM KOPOTKOT0, KOHKPETHOTO OTBETA. 3aTe€M IIPEnoaaBaTeNb A0JIKEH 03HAKOMUTD CTYIEHTOB C
COZIepYKaHUEM 3aHATHA, C KOHKPETHBIMH 00BEKTaMH1, KOTOPBIE OHU TOJDKHBI H3ydUTh. Ha KaXkioM 3aHATHH, TapajuiedbHo C
1abopaTopHOil pabOTOH, pEeKOMEHYeTC s BELICIATH AL CTYACHTOB BpeMs (BO BTOPOH ITOJIOBHHE 3aHATHS) HAa IPEIBIBICHIE HA
IpOBEPKy paboT, Ha IPOXOKICHUE TEKYILETO TeCTUPOBAHUs (IIMCBMEHHOTO OTBETa Ha y)ke IIpopaboTaHHbIE paHee TEeMBI
71a00paTOPHBIX 3aHATHI). CTyAEHTHI, IPOIYCTUBIINE 3aHATHE, I HE ITOJTOTOBUBILIHECS K HEMY, IPUIIIAIIAIOTCS HA
KOHCYIIBTAIIMIO K IIpenogaBaTento. JIJabopaTopHOe 3aHATHE 3aKaHUINBACTCS IIOIBEJCHUEM HTOTOB: BBIBOJAMH 110 TEME U
BBICTABJICHHEM OLICHOK.

3. cucTeMaTHUYECKH 3aHUMaThCsl CAMOCTOSITENbHOM paboTO!, KOTOpas BKIIOYAEeT B ceOs U3ydeHHe JOMOIHUTENbHONW HH(OPMaIIH,




MaTepuanoB yueOHUKOB U CTaTeH U3 MEepHOANIECKON TUTepaTypsl, pelIeHHe 3a/1a4, HallicaHue JOKIaa0B, pedepaTos st
HOJIy4eHUS TIIYOOKHUX JOTOIHUTEIbHBIX 3HAaHWH. 3a1aHus U1l CAMOCTOSITEIIBHON PaOOTHI BBLIAIOTCS MPETIOIABATEIICM.

4. o PyKOBOJICTBOM IIPEIIOIaBaTeIs 3aHUMATHCS HAYIHO-HCCIIEIOBATENLCKOM PabOTOl, UTO Ipe/onaraeT BEICTYIIICHHS C
JOKJTaJaM1 Ha Hay9HO-TIPAKTHYECKUX KOH(PEPEHINAX U IyOIUKAIIHIO TE3HCOB U CTATeH II0 UX pe3yabTaTaM.

5. IpY BO3HUKAIOIIUX 3aTPYIHEHUSIX IPH OCBOCHUH AUCLUILTHHBI « XUMHS», A7 HEYCTIEBAIOIUX CTYAEHTOB U CTYJCHTOB, HE
MOCEUIAONHX 3aHATUS, IPOBOAATCA €XKEHeeIbHbIE KOHCYIIbTAllUH, HA KOTOPbIE IPUITIAIIAIOTCS HEYCIIEBAIOLINE CTYEHTHI, 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
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BBIITyCKAIOMme Kadeapbl, mpoTokom No

BBIITyCKAlOMme Kadeapbl, mpoTokom No

BBIITyCKatoed Kageapsl, MPOTOKos Ne

BBIITyCKatomen Kadeapbl, mpoTokom Ne

BBIITyCKatomed Kageapsl, IPOTOKoN Ne

BBIITyCKatomed Kageapsl, MPoTOKos Ne



