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YTBEPXJIAIO
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Heopranuyeckasi xumust
pabouast mporpamma JAUCUUIUIMHBI (MOTYIIS)

Hanpasnenue noaroroBku 19.03.03 IIpoaykTel mUTaHMS 5KMBOTHOTO MPOUCXOKICHUS
Hampasnennocts (mpoduis) TeXHOJIOTHS TPOIYKTOB MUTAHUS KHBOTHOTO

IIPOUCXOKIACHUA
Kranuduxarms Bbakanasp
®opma 0OyueHUs O4YHasA
OO6mast TpyI0eMKOCTh 53ET
YacoB 1o yaeOHOMY IIaHy 180
Bunpl koHTpOIs B ceMecTpax:
B TOM YHCIIE:
9K3aMeH 1
ayAUTOPHBIE 3aHATH 96

CaMOCTOsTebHAs paboTa 48

Pacnpez[e.ﬂe}me YacCoB JUCHMIIIMHBI 110 CeMeCTPpaM

Cemectp
(<Kypc>.<Cemectp 1(1.1)
Ha Kypce>) HUroro
Henens 172/6
Bun 3arsaTait v | PO | v PIl

Jlexuuu 32 132 |32 (32
JlaboparopHsie 64 (64 |64 |64
B ToMm umncne uHT. 12 |12 |12 |12
Uroro ayn. 96 |96 |96 |96
KonraktHast pabora |96 |96 |96 |96
Cam. pabota 48 |48 |48 (48
Yacel Ha KOHTPOJIb 36 |36 |36 |36
HUrtoro 180 180 | 180 | 180




[Iporpammy cocTaBui(u):
KaHO. Xum. Hayk, ooy., Kawokoea O.B.

[pu pazpaboTke padodeii mporpaMMBbl TUCHUIDTHHEL (Moayms) "Heopranndeckass Xumus" B OCHOBY ITOJIOKEHBI:

1. ®enepanbHBI TOCYIapCTBEHHBIH 00pa30BaTENbHBIA CTAHAAPT BHICIIEr0 00pa3oBaHMS - OakaJaBpuaT IO HAIIPABICHHIO
moarotoBkr 19.03.03 IpomykThl mMUTaHWS >KUBOTHOTO TNpOWCXOXAeHUs (mpmkaz MunoOpHaykum Poccmm ot 11.08.2020 r. Ne
936).

2. Yueobnblii nian: Hanpaenenue noarotoBku 19.03.03 [IpogyKThl mUTaHKUS )KUBOTHOTO ITPOUCXOMKIICHUS
HanpasnenHocts (npoduip) TeXHOJOTHS NMPOAYKTOB HHUTAHMS JXMBOTHOTO ITPOMCXOXKICHHUS, OJO0OPEHHBIH YUEHBIM COBETOM
OI'BOY BO Yysamckuit 'AY ot 20.02.2026 r., nporoxon Ne 09.

PabGouast mporpamma JIUCHMIUIAHBI (MOIYJSI) TMPOXOJUT COTJIACOBAHME C HCIOJB30BAHHMEM HWHCTPYMEHTOB DJIEKTPOHHOM
nHPOPMAIIMOHHO-00pa30BaTENILHOM Cpe/ibl Y HUBEPCUTETA.

COI'JTACOBAHO:

3apenyromuii kadeapoit Uepror A.B.

3aBexyromuii BeIycKatomeil kadeapoit Mapumaprea H.B.
[Ipencenarens Meroamdeckoit komuccnu axyaprera Medoases [A.

JupexTop HaydHO-TEXHHYECKO# OmbnmoTekn BukropoBa B.A.



1. HEJIX OCBOEHUSA JUCIIUITJINHBI

1.1 |ocBoeHHE OOydJarOIMMHUCS OIPEACICHHBIM MHHHMYMOM 3HAHHH HEOPraHMYECKOW, aHAJIUTHYECKOM M OpraHM4YecKOn
XAMHUH, KOTOPBIE MOMOIIH OBl UM OCBOWUTH MPO(QHUIMPYIOIMINE AWCHMIUIMHBEL, a B MPaKTU4YecKo pabote, crnocoOCTBOBANIM
Obl MOHMMAHUIO XMMHUYECKUX ACMEKTOB MEPONPUSATUH, HANPABICHHBIX HA MOTy4€HHE SKOJOTMYECKH YHCTBIX MPOIYKTOB
TTUTAHUA.

2. MECTO JUCIIAIIJIMHBI B CTPYKTYPE OOII

Huxn (paznen) OITOIT: b1.0

2.1 | TpeGoBaHus K NpeABAPUTEIHLHOM MOATOTOBKE 00y4aI0LIerocs:

2.2 | AucuMmIinHbI ¥ IPAKTUKH, [JI51 KOTOPbIX OCBOEHHE JaAHHOW ANMCUHUIJIMHBI (MOAYJIA) HEOOXOAUMO KAK
npelIecTBYOIIee:

3. KOMIIETEHLY OBYYAIOLLETOCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLIUTIINHBI
(MOZLYJIs)

OIIK-2. CiocoOeH NPHUMEHATh OCHOBHBIC 3aKOHBI M METO/IBI UCCIICIOBAHMI €CTECTBEHHBIX HAYK LIS PEIICHUS 3a1a4
npodeccHoHaTBHOM IeATeTEHOCTH

OIIK-2.1 I[eMOHCTpI/IpyeT 3HAaHHUC OCHOBHBIX 3aKOHOB MAaTECMAaTHUYCCKHUX U €CTCCTBCHHBIX HAYK, HeO6XO,Z[I/IMI>IX T peIICHUA
THUIIOBBIX 3a1a4 HpO(bCCCHOHaHBHOﬁ JACATCIIBHOCTHU

OIIK-2.2 Mcnonp3yeT 3HaHUS OCHOBHBIX 3aKOHOB MaTEMAaTUUECKUX U €CTECTBEHHBIX HAYK JUI PELICHUS CTaHIapTHBIX 3a1a4
TEXHOJIOT'UU NPOLYKTOB IIUTaHMsl dKUBOTHOI'O IIPOUCXOKICHUS

OIIK-2.3 Brnageer HaBbIKaMU TEOPETHYECKOTO U IKCIIEPUMEHTAILHOTO HUCCIEA0BAHUS 0OBEKTOB NPOPECCHOHANLHON ASATENbHOCTH

B pe3syabTaTte ocBOEHHS TUCHUIIUHBI 00Y4AIOIHUIiCH 10JI5KEH

3.1 (3HaTh:

3.1.1 | OCHOBHBIC HOJIOKEHUS TEOPUU CTPOCHHS aTOMa (SIIpa U COCTOSHHS DIICKTPOHORB), POPMYITHPOBKY MEPUOIMICCKOTO
3aKOHa

3.1.2 | monoxeHus TCOpUHU XUMHUYECKOH CBsI31, BUJIbI U MCXaHHU3MbI eé o6pa30Ba1-m;1

3.1.3 | kmaccuukanuio 1 00IMe XMMIUUECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHMYECKUX COETMHEHU I

3.1.4 | cmocoObI BEIpaXKEHUS COCTaBa PACTBOPOB

3.1.5 | HO70XKEeHUs TEOPHH DIIEKTPOTUTHYECKOHN TUCCOLUAIIMH AIIEKTPOIUTOB M THAPOJIN3a CONeH

3.1.6 | 3HATh OCHOBHBIC TOJIOKCHUS TCOPUHN OKUCIHUTCIIbBHO-BOCCTAHOBUTCIIBHBIX peaKL[I/Iﬁ

3.1.7 | ocHOBHBIE 3aKOHBI XUMUH, HEOOXOUMBbIE JJISl PEILICHNS THIIOBBIX 33734 NPOo(ecCHOHATBLHOMN esITeIbHOCTU

3.2 | YmeTh:

3.2.1 | ortuceIBaTH CTPOCHUE aTOMOB DJIEMCHTOB U OOBSICHITH TMCPUOANYHOCTD UBMEHECHU S UX CBOICTB

322 ONpEACIATh BUIBI cBsI3eil U OOBSICHATH IIPOCTPAHCTBEHHOC CTPOCHHUE BCIICCTB

3.2.3 | cocTaBiATh XUMUYECKUE YPABHEHUS, OIIMCHIBAIOLINE CBOMCTBA OKCUOB, KUCIOT, OCHOBaHHM, coJeit

3.2.4 | BBIYHCIIATH COCTaB U KOJIMYECTBA WHAWBUAYAJIBbHBIX BEUICCTB B paCTBOpax

3.2.5 | coCTaBIATH MOJIEKYISIPHO-UOHHBIEC YPABHEHUS TUCCOLMALIUYU U TUAPOJIN3A U ONIPEIEIATh PEAKLIUIO CPEAbL

3.2.6 | cocTaBiATH YpaBHCHHS, paCCTaBIATH KOSq)(bI/IHI/IGHTLI, OIIPEACIIATE OKUCIMTEIIb 1 BOCCTAHOBUTCIIb

3.2.7 | xapakTepHu30BaTh CBOMCTBA H HAXOAUTH KOJHMUYECTBEHHbIE XapaKTEPUCTHKH BELIECTB M UX BOAHBIX pacTBOPOB (pH,
pPacTBOPUMOCTB)

3.2.8 | ucIo1p30BaTh 3HAHUS OCHOBHBIX 3aKOHOB XMMUU JULSL pEIICHUS CTaHAAPTHBIX 3aJa4 TEXHOJIOIMU MPOAYKTOB IUTAHUA
JKUBOTHOTO ITPOUCXOKIACHUA

3.3 | UmeTh HABBIKM ¥ (MJIH) ONBIT JESITETbHOCTH:

3.3.1 | ucrionp3oBanus QyHAAMCHTAIBHBIX OHATHH 1 3aKOHOB B PEILICHUH PAKTHYECKUX 3a4a4 U YIPaKHEHHIT B Ta00paTopHON
U TIpaKTHYeCcKOH paboTe

3.3.2 | camocTOsTENBEHON paboTHI B chepe MPOBEACHHS HaAyIHBIX HCCICIOBAHUI

3.3.3 | mpoBeneHus 1a0OPATOPHBIX AHATHU30B

334 TCOPETUYCCKOI'O U SKCIICPUMCHTAJIBHOI'O UCCIICAOBAHUA 00BEKTOB HpO(i)eCCHOHaJ'ILHOfI JACATCIBHOCTH

4. CTPYKTYPA U COAEPJKAHHUE ANCLHUILIAHBI (MOLY.JIST)

HanmeHoBanue pa3iesioB U TeM /BUJ Cemectp / | YacoB | Komneren- | Jlureparypa | Unte | Ilpak. | Ilpumeuanue
3aHATHA/ Kype 197071 pakr. | moar.

Pa3nen 1. OcHOBHBbIE IOHATHS U 3aKOHBI
XUMHUHA




Tema 1.1 OcHoBHBIE TOHATHA XUMHH /JIek/ OIIK-2.1 JI.1J11.2
OIlK-2.2 JI1.3J12.1
OIIK-2.3 313233
Tema 1.1 OcHOBHBIE MTOHSTHS XUMHH /JTa0/ OIIK-2.1 JIT.1JI11.2
OIIK-2.2 JI1.3712.1
OIlK-2.3 3132 33
Tema 1.1 OcHoBHBIE MOHSITHS XUMEHU /Cp/ OIIK-2.1 JIT.1JI1.2 Ompoc,
OIIK-2.2 JI1.3J12.1 MpOBEPKA
OIIK-2.3 212233 3aJaHAN
Tema 1.2. OcHOBHBIE 3aKOHBI XUMUH /JIeK/ OIIK-2.1 JI1.1J11.2
OIlK-2.2 JI1.3J12.1
OIIK-2.3 3132 33
Tema 1.2. OcHOBHBIC 3aKOHBI XUMHH /J1a0/ OIIK-2.1 JIT.1J11.2
OIIK-2.2 JI1.3712.1
OIIK-2.3 3132 33
Tema 1.2. OcHOBHbIE 3aKOHBI XUMKHU /Cp/ OIIK-2.1 JIT.1JI1.2 Ompoc,
OIIK-2.2 JI1.3J12.1 MpOBEPKa
OIIK-2.3 212233 3aJaHul
Pa3nen 2. CTpoeHue aToMa 1
NMEePHOANMYECKHIA 3aKOH
Tema 2.1. DneKTpOHHOE CTPOCHHE OIIK-2.1 JIT.1JI1.2
atoma /Jlex/ OIIK-2.2 JI1.3J12.1
OIIK-2.3 013233
Tema 2.1. DneKTpoOHHOE CTPOCHUE OIIK-2.1 J1.1J11.2 Ompoc,
atoma /Cp/ OIIK-2.2 JI1.3J12.1 MpOBEpKa
OIIK-2.3 213233 3a/laHui
Tema 2.2. Ilepuoauueckuii 3aK0H U OIIK-2.1 JI1.1J11.2 Jlexmus Gecena
MIEPUOANYECKAS] CHCTEMA XMMUYECKUX OIIK-2.2 JI1.3J12.1 WIN «IUAJIO0T C
snementos J|.W. Menzeneesa /Jlek/ OIIK-2.3 D1 D52 23 aynuTOpHen»
Tema 2.2. Ilepuoanyeckuii 3aK0H U OIIK-2.1 JIT.1JI1.2 Ompoc,
MEPUOINYECKAS] CHCTEMA XUMUYECKUX OIIK-2.2 JI1.3J12.1 MpOBEPKa
anemenTtoB [I.11. Menaeneesa /Cp/ OIIK-2.3 212233 3aJaHuN
Pa3nen 3. Xumunyeckasi cBsI3b U CTPYKTypa
MOJIEKYJT
Tema 3.1. Tunsl xumrdeckux cesizeit /JIex/ OIIK-2.1 J1.1J11.2
OIIK-2.2 JI1.3J12.1
OIIK-2.3 013233
Tema 3.1. Tumel xummueckux cpsizeid /Cp/ OIIK-2.1 JI1.1J11.2 Omnpoc,
OIIK-2.2 JI1.3J12.1 MIpOBEpKa
OIIK-2.3 213233 3a/laHui
Tema 3.2. 'nOpuan3amnms aTOMHBIX OIIK-2.1 JI1.1J11.2 Omnpoc,
opbutaneii. 6- u n-css3u /Cp/ OIIK-2.2 JI1.3J12.1 IpoBEpKa
OIIK-2.3 D1 52 D3 3aaHuN
Pa3nen 4. OcHOBHBIE 3aKOHOMEPHOCTH
NMPOTEeKAHUS XUMUYECKUX peaKkiuii
Tema 4.1. TennoBsie 3¢ eKTH peakumii. OIIK-2.1 JI1.1J11.2 Omnpoc,
OuTtansnus /Cp/ OIIK-2.2 JI1.3J12.1 IIPOBEpPKa
OIIK-2.3 D1 D2 23 3aJJaHHH,
3aImTa
1mabopaTopHBIX
pabot
Tema 4.2. CKOpOCTh XUMUYECKUX OIIK-2.1 JI.1J11.2 JlabopaTtopHoe
peaxmuii /J1a6/ OIIK-2.2 JI1.3712.1 3aHATHE.
OIIK-2.3 2122 33 Pabora B
MaJIbIX
rpymmax
Tema 4.2. CKOpOCTh XUMHUYECKUX OIIK-2.1 JIT.1JI1.2 Ormpoc,
peaxkmit /Cp/ OIlK-2.2 JI1.3J12.1 IIpOBEpKa
OIIK-2.3 212233 3aaHUH,
3aImTa
nabopaTopHBIX

pabot




Tema 4.3. Xumudeckoe paBHOBECHE. OIIK-2.1 J1.1J11.2 Jlaboparoproe
IMpunun Jle Hlatense /J1a6/ OIIK-2.2 JI1.3712.1 3aHATHE.
OIIK-2.3 2122 93 Pabora B
MaJIbIX
rpymmnax.
Tema 4.3. XuMuyeckoe paBHOBECHE. OIIK-2.1 JIT.1J11.2 Ompoc,
IMpurnumn Jle [aTense /Cp/ OIIK-2.2 JI1.3J12.1 IIpOBEpKa
OIIK-2.3 313233 3aJJaHHH,
3aImTa
n1a00paTOPHBIX
pabor
Paznen 5. ®usuko-xummuyeckas Teopust
PacTBOPOB YJIEKTPOJIUTOB U
HEYIEKTPOJIHTOB
Tema 5.1. Mexanusm o6pa3zoBaHus OIIK-2.1 JI1.1J11.2
pacTBOpOB | UX Kiaccupukanys. MaeansHbie OIIK-2.2 JI1.3J12.1
U peajbHble pacTBOphl. PacTBopeHue kak OIIK-2.3 212233
¢busnko-xummudeckuii mpouecc /Jlex/
Tema 5.1. Mexauu3m o0pa3oBaHus OIIK-2.1 JIT.1JI1.2 Ompoc,
pacTBOpOB | UX Kiaccupukanws. MaeanbHbie OIIK-2.2 JI1.3J12.1 MpOBEPKa
U peallbHble pacTBOpbL. PacTBopeHHe Kak OIIK-2.3 013233 3aJaHuH,
¢usmnko-xumudeckuii mpouecc /Cp/ 3aImTa
nabopaTopHBIX
pabor
Tema 5.2. 3aBUCUMOCTH PACTBOPUMOCTH OIIK-2.1 JIT.1JI11.2
Pa3NUYHBIX BEIIECTB OT MPUPOIBI OIIK-2.2 JI1.3712.1
PacTBOpUTEIS, TEMIIEPATYPHI U OIIK-2.3 2132 33
nasienns /Jlex/
Tema 5.2. 3aBUCHUMOCTb PaCTBOPUMOCTH OIIK-2.1 JI1.1J11.2 Omnpoc,
Pa3NUYHBIX BELIECTB OT IPUPOb OIIK-2.2 JI1.3J12.1 IIPOBEpPKa
pPacTBOpUTEIS, TEMIIEPATYPHI U OIIK-2.3 2132 33 3aJlaHuH,
nasnenus /Cp/ 3aInTa
1a60pPaTOPHBIX
pabot
Tema 5.3. CriocoObI BbIpaKeHHS OIIK-2.1 JIT.1JI1.2
KOHIICHTPAIM! pacTBOPOB /JIex/ OIlK-2.2 JI1.3J12.1
OIIK-2.3 313233
Tema 5.3. CocoObI BEIpaXeHHS OIIK-2.1 J1.1J11.2 Ompoc,
KOHIIEHTpaIiu pactBopos /Cp/ OIIK-2.2 JI1.3J12.1 MIPOBEpKa
OIIK-2.3 2102233 3aJaHnH,
3aIuTa
1a60PaTOPHBIX
pabot
Tema 5.4. DnexTponuThI U OIIK-2.1 JIT.1JI1.2
ANIEKTpoNIUTHYEeCKas auccoruanys /J1ad/ OIIK-2.2 JI1.3712.1
OIIK-2.3 212233
Tema 5.4. DIeKTPONUTH U OIIK-2.1 JI.1J11.2 Omnpoc,
3JIeKTpOIUTHYECKast aucconunarus /Cp/ OIIK-2.2 JI1.3J12.1 MIpOBEpKa
OIIK-2.3 212233 3aJlaHAH,
3aImTa
1a60PaTOPHBIX
pador
Tema 5.5. NonHOE npon3BeieHNE BOIBI. OIIK-2.1 JIT.1J11.2
Bonoponanerii mokazatens. [lonstue 00 OIIK-2.2 JI1.3J12.1
uHAnKaTopax /J1ad/ OIIK-2.3 215253
Tema 5.5. NoHHOE IPOU3BEICHUE BOIBI. OIIK-2.1 JI1.1 J11.2 Ompoc,
Bopopoansiii mokaszarens. [Tonstre 06 OIIK-2.2 JI1.3J12.1 MIpOBEpKa
nHankatopax /Cp/ OIIK-2.3 213233 3a/laHuH,
3aImTa
J1a00PaATOPHBIX
pabot
Tema 5.6. Tunponus coneii /J1a6/ OIIK-2.1 JI.1J11.2
OIIK-2.2 JI1.3712.1
OIlK-2.3 3132 33




Tema 5.6. 'maponus coneit /Cp/ OIIK-2.1 J1.1J11.2 Ompoc,
OIIK-2.2 JI1.3J12.1 MIpOBEpKa
OIIK-2.3 2102233 3aaHAH,
3aImTa
1a60PaTOPHBIX
pabot
Paznen 6. KomniekcHble coefuHeHHs
Tema 6.1. HoMeHKIIaTypa U Ki1acCHPHUKAUS OIIK-2.1 JIT.1JI1.2 Ormpoc,
KOMIUIEKCHBIX COeIMHEeHUH. Baxkneiinme OIIK-2.2 JI1.3J12.1 MpOBEPKa
TUTIBI KOMIUTEKCHBIX coenuHenuii /Cp/ OIIK-2.3 91 352 93 3aJIaHuH,
3alUTa
nabopaTopHBIX
pabort
Tema 6.2. Xumuueckas CBSI3b B OIIK-2.1 JI.1J11.2 Omnpoc,
KOMIUIEKCHBIX COeIMHEHUsX. J{ucconnanus OIIK-2.2 JI1.3J12.1 MIpOBEpKa
KOMILJICKCOB B BOJHBIX pacTBopax /J1a6/ OIIK-2.3 3aIaHWH,
3aImTa
1a60PaTOPHBIX
pabot
Tema 6.2. XuMudeckast CBS3b B OIIK-2.1 JIT.1JI1.2 Ormpoc,
KOMILUTEKCHBIX COeTMHEHISX. J{rcconmanmst OIIK-2.2 JI1.3J12.1 MpOBEPKa
KOMILIEKCOB B BOJHBIX pacTBopax /Cp/ OIIK-2.3 013233 3aJaHuH,
3alUTa
n1abopaTopHBIX
pabort
Paznen 7. OkucnureabHo-
BOCCTAHOBHTEJIbHbIE PeaKLHH.
DJIeKTPOXUMHUYECKHE MPOIECChI
Tema 7.1. CymHOCTb BOCCTAHOBIJICHUS — OIIK-2.1 JI1.1J11.2 Jlexmus Oecena
okuciieHus. BocctanoBurenu u OIIK-2.2 JI1.3J12.1 HIH «IUAJIO0T C
okucnureny /Jlex/ OIIK-2.3 ayIUTOpHEI
Tema 7.1. CymiHOCTb BOCCTAHOBJICHUS — OIIK-2.1 JI.1J11.2
okucieHus. BoccranoBurenu u OIIK-2.2 JI1.3J12.1
okucnurenu /J1ad/ OIIK-2.3
Tema 7.1. CynHOCTS BOCCTAHOBIICHUS — OIIK-2.1 J1.1J11.2 Ompoc,
okucieHus. BoccranHoBuTEn!M 1 OIIK-2.2 JI1.3J12.1 MIpOBEpKa
oxucmurenu /Cp/ OIIK-2.3 21322 53 3aJIaHUH,
3aIuTa
1a60PaTOPHBIX
pabot
Tema 7.2. Metogpl cocTaBiIeHUs ypaBHEHUN OIIK-2.1 JIT.1JI1.2 Jlexnus Oecena
OKHCIUTEIIFHO-BOCCTAHOBUTEIILHBIX OIIK-2.2 JI1.3J12.1 HIH «IUAAJIO0T C
peakuuii. BiusHue cpelpl Ha XapakTep OIIK-2.3 ayIuTOpHEN»
MpoTeKaHus peakiyii /JIex/
Tema 7.2. Metozpl cOCTaBICHUS YpaBHEHUN OIIK-2.1 JIT.1JI1.2 Ompoc,
OKHUCJIUTEIBHO-BOCCTAHOBUTEIIBHBIX OIIK-2.2 JI1.3J12.1 MpOBEpKa
peakuuii. BiusiHue cpenpl Ha XapakTep OIIK-2.3 013233 3aJaHuH,
npoTekanus peaxiuii /Cp/ 3aIUTa
nabopaTopHBIX
pabot
Tema 7.3. DnexTposinu3 pacTBOPOB U OIIK-2.1 JIT.1 JI1.2
paciiaBoB dIEKTPOIUTOB /J1ab/ OIIK-2.2 JI1.3J12.1
OIIK-2.3
Tema 7.3. DnekTposn3 pacTBOPOB U OIIK-2.1 JI1.1J11.2 Omnpoc,
pacriaBoB 3IEKTpoIuToB /Cp/ OIIK-2.2 JI1.3J12.1 IIpOBEpKa
OIIK-2.3 212233 3aJaHUH,
3aluUTa
nabopaTopHBIX
pabor
Tema 7.4. TanpBaHUUECKUN DJIEMEHT. OIIK-2.1 JI.1J11.2 Omnpoc,
DnekTpoaHble noTeHIansl. Kopposus u OIIK-2.2 JI1.3J12.1 MpOBEpKa
3amuTa Metamios /Cp/ OIIK-2.3 2122 93 3aIaHWH,
3aImTa
1a60PaTOPHBIX

pabor




Paznen 8. Heopranuyeckas xummusi.
Ba:kHeiilme Kjacchbl HEOPraHNYECKHUX
coeMHeHMIt
Tema 8.1. Kimaccudukamnms 1 HOMEHKIaTypa 1 2 OIIK-2.1 JI1.1J11.2 0 0
MPOCTBIX U CIOKHBIX BeecTs /JIex/ OIIK-2.2 JI1.3712.1
OIlK-2.3
Tema 8.1. Kiaccudukarus 1 HOMEHKIATypa 1 2 OIIK-2.1 JIT.1JI1.2 0 0 Ompoc,
TPOCTHIX M CIOXHBIX BemmecTs /Cp/ OIIK-2.2 JI1.3J12.1 IIpOBEpPKa
OIIK-2.3 212233 3aJaHAN
Tema 8.2. Knmaccudukamms 1 HOMEHKIaTypa 1 2 OIIK-2.1 J1.1J11.2 0 0
okcuioB. [lomydyeHue u cBoicTBa OIIK-2.2 JI1.3J12.1
coJieoOpa3yronux okcuaoB. /J1ad/ OIIK-2.3
Tema 8.2. Kimaccudukanus 1 HOMEHKIaTypa 1 2 OIIK-2.1 JI1.1J11.2 0 0 Omnpoc,
okcuJoB. IlonyueHue u cBoicTBa OIIK-2.2 JI1.3712.1 IIPOBEPKa
coseobpasyrormux okcunos /Cp/ OIIK-2.3 D1 52 D3 3aaHuN
Tema 8.3. OcHoBaHMSs (TUIPOKCUIBI 1 2 OIIK-2.1 JI1.1 J11.2 0 0
MetayuioB) /J1a6/ OIlK-2.2 JI1.3J12.1
OIIK-2.3
Tema 8.3. OcHOBaHMS (THIPOKCHIBI 1 2 OIIK-2.1 JI1.1J11.2 0 0 Omnpoc,
MmetamioB) /Cp/ OIIK-2.2 JI1.3712.1 MpoBepKa
OIIK-2.3 213233 3a/laHui
Tema 8.4. Kucnorsr /J1a6/ 1 2 OIIK-2.1 JI.1J11.2 0 0
OIIK-2.2 JI1.3712.1
OIIK-2.3
Tema 8.4. Kucnotsr /Cp/ 1 2 OITK-2.1 JI.1J11.2 0 0 Ompoc,
OIIK-2.2 JI1.3J12.1 MpOBEpPKa
OIIK-2.3 313233 3aJaHAN
Tema 8.5. Comu /J1a6/ 1 2 OIIK-2.1 JI1.1J11.2 0 0
OIlK-2.2 JI1.3J12.1
OIIK-2.3
Tema 8.5. Comu /Cp/ 1 2 OIIK-2.1 J1.1J11.2 0 0 Ompoc,
OIIK-2.2 JI1.3712.1 IIPOBEPKa
OIIK-2.3 213233 3aIaHui
Paznea 9. Dx3amen
Dx3ameH /Ok3aMeH/ 1 36 OIIK-2.1 JI1.1J11.2 0 0
OIlK-2.2 JI1.3J12.1
OIIK-2.3

5. ®OHJI OHEHOYHbIX CPEJCTB

5.1. IlpumepHBIii NepevyeHb BONMPOCOB K 3a4eTy

He npenycmorpen VII

5.2. IIpumepHblii NepevyeHb BONMPOCOB K IK3IAMEHY

DK3aMeHAIMOHHBII OUIIET COAEPKUT 3 BOIIpOca:

1 Bompoc u3 pasznena «TeopeTHYecKie OCHOBBI XUMHI)

2 Bompoc - mpakTH4eckoe 3aganne «PaccranoBka ko3 ¢unnento B OBP MeTonom anek-TpoHHOTO OanaHca
3 Bompoc — 3a1aya

Bompocs! k 9K3aMeHy pa3/ieieHbl Ha 2 YacTH:

- BOIIPOCHI JUTs OIICHKH 3HAHHH TeopeTHdecKkoro Kypca (1,2 Bompoc)

- BOIIPOCHI JUTSI OTICHKW MIOHUMaHUs1/yMeHus (3 BOTIpocC).

BOI'[pOCLI JIJI OLICHKU 3HAHUI TCOPETUYCCKOI'O KypcCa

1. [Ipeamer u 3amaun xuMuu. SBieHus QU3NYECKUE W XUMUUYECKHe. MeCcTO XUMHUH CPEll eCTeCTBEHHBIX HayK. XUMHS H
9KOJIOTHSL.

2. OCHOBBI aTOMHO-MOJIEKYsIpHOM Teopuu. IloHsATHE aToMa, 37eMeHTa, BeulecTBa. OTHOCUTENbHAS aTOMHAs U
OTHOCHTEJIbHAsI MOJIEKYJISIPHASI MACCHl.

3. Moutb - equHMIIA KOJTMYECTBA BellecTBa. MoJsipHas macca.

4. 3aKOHBI CTEXHOMETPHUH: 3aKOH COXPAHEHHsI MAacChl BEIECTBA, 3aKOH MOCTOSHCTBA cocTaBa. OTHOCUTENbHAS TUIOTHOCTD
rasa.

5. Crtpoenue atoma. AtomMHOe sapo. M3otonbl. CTaOUIIbHBIC U HECTAOWIBHBIE SIIPa.

6. JlBoiicTBeHHas1 mpupoaa d1ekTpoHa. CTpoeHHe dIEKTPOHHBIX 000104eKk aToMOB. KBaHTOBEIE 4rcia. ATOMHBIE
opbuTtanu. DNeKTpOHHbIE KOH(PUTYpaLIMK aTOMOB B OCHOBHOM U BO30Y)KIEHHOM COCTOSIHUSIX.

7. Otkpeitue . Y. MeHnzeneeBbIM NepHOJUUECKOTO 3aKOHA M CO3/laHUE IEPUOJHUE-CKOM CUCTEMBbl XUMHUYECKUX

3JICMCHTOB. COBpeMeHHaH (bOpMyJII/IpOBKa TMICPUOANICCKOT0O 3aKOHA.




8. CrpoeHne MepuoMIecKOd CUCTEMBI: OOMBIINE U Majble TIePUOBI, TPYIIIBI U MOA-TPYIIIHL.

9. 3aBHCHMOCTb CBOWCTB JIEMEHTOB M 00pa3yeMbIX MMM COCAMHEHHI OT ITOJIOKCHUsS 3JI€MEHTa B IEPHOJUYECKOI CHCTEME.
10. Bupmbr xuMudeckoil cBs3W: KoBaslleHTHas (TOJSpHAs M HEMOJSAPHAs), HOHHAS, METa-THIecKast, BOJOPOIHAS.

11. MexaHn3MBI 00pa30BaHUS KOBAJIGHTHON CBS3M: OOMEHHBIN U JJOHOPHO-aKIENTOPHBIN. DHEPIUs CBA3M.

12. DNeKTPOOTpUIATENbHOCTE. [10MIpPHOCTD CBA3H, UHIYKTUBHBIA 3PQEKT.

13. Kpatnslie cBs3u. Mognens rubpuanzannu opouraneil. CBs3b 3JIEKTPOHHOHN CTPYK-TYpPbl MOJEKYI C MX T€OMETPHYECKUM

CTpOCHHEM (Ha IpUMepe COSTMHEHUI 3IIEMEHTOB 2-T0 Ie-projia). Jlemokann3amnus 37IeKTPOHOB B CONPSDKEHHBIX CHCTEMAX,
Me30MepHBIH 3 HeKT.

14. BanenTHocTb M creneHb okucneHus. CTpykTypHble (Gopmyinsl. M3omepus. Buabl nzomepun, cTpykTypHas u
IIPOCTPAHCTBEHHASI U30MEPHUSI.

15. ArperaTHbIE COCTOSIHUS BEIIECTB M MEPEXOIBI MEXIy HUMH B 3aBHCHMOCTH OT T€M-IepaTypsl W AaBieHHS. ['a3bl.
T"a3oBbIe 3akoHBI. YpaBHeHHE MenneneeBa - Knanelipona. 3akoH ABOrajipo, MOJISIpHBIH 00beM.

16. Kugkxoctu. Acconnanus MoJIeKyn B XKHAKOCTsAX. TBepable Tena. OCHOBHBIE THITBI KPHCTAJUIMYECKUX PEIIETOK:
KyOWMdJecKne 1 reKcaroHajIbHBIE.

17. Knaccuduxarust XuMHYECKIX PeakIUii: peakiui COeIUHEHHs, pa3lIoKeHNUs, 3aMe-1IeHNUs], OOMeHa.

18. OKHCITUTEIbHO-BOCCTAHOBHUTENBHbIE peakiuu. OnpesenieHne CTeXHOMETPHIECKUX KO3((HUIIMEHTOB B YPaBHEHHSX
OKHCIIUTENbHO-BOCCTAHOBUTEBHBIX PEAKIIMH.

19. Pan ctannapTHBIX AJIEKTPOIHBIX MTOTEHIUAJIOB.

20. TenoBbie 3G HeKTbl XUMUYECKHX peakuuid. TepMoXUMUYecKrue ypaBHEHHs. Ten-ioTa (IHTaJIbIU) 00pa3oBaHU
XUMHYECKHX coeTMHEHHH. 3akoH ['ecca B clIeICTBUS U3 HETO.

21. CKOPOCTh XUMHMUECKHUX PEaKLUil. 3aBUCUMOCTb CKOPOCTH PEAKLMU OT NMPHUPOJbl U KOHIIEHTPAMK PEarupyromux

BEII[ECTB, AABJICHUS, TEMIIEPaTyphl, IPUMEHEHUS KaTanu3aTopa. KoOHCTaHTa CKOPOCTH XUMUYECKOH peakuu. DHeprus aKTHBaIHH.
Katanus u kaTanusaTopsl.

22. OOpaTUMOCTh XUMHYIECKHX Peaknnii. XHMHIECKOe PaBHOBECHE M YCIOBHs ero cMme-mieHus, npuanun Jle [laTense.
KoncranTa paBHOBecus, CTENEHb IIPEBPAICHNUS.

23. PactBOpBI. PacTBOPHMOCTD BellecTB U €€ 3aBUCHMOCTh OT TE€MIIEpPaTyphl, AaBIEHUS, MPUPOIB pacTBoputess. CrnocoObt
BBIPaXKEHHs KOHIIEHTPALUU PaCTBOPOB: MaccoBasi J10JIsl, MOJb-Has 1011, MOJIsIpHasi KoHLeHTpaus. Teepabie pacTBopbl. CIuiaBbl.

24. CunpHble U cabble 3JIeKTPOIUTHL. DIEKTPOIUTHYe “cKas auccormarysa. Korcranta aucconnanuu. CTeneHb
JCCOIHAIIH.

25. HoHHble ypaBHEHUS! peakiuil.

26. CBoiicTBa KHCIIOT, OCHOBaHHI U COJIEH B CBETE TEOPHH AJIEKTPOJUTHUECKOM AMCCO-IIMaluu AppeHHyca.

27. l'unponus conei.

28. OnekTponanu3 BOJHBIX PAaCTBOPOB U pacIuiaBoB conied. IIporiecchl, mpoTekaronye y KaToAa U aHoJa.

Bomnpocs! Ha OIeHKY TOHUMAaHUS/ YMEHUH

B ypaBHEHHHM peakiun paccTaBUTh K03()(QUIIMEHTHI METOZOM IEKTPOHHOTO OanaHca. Ha-mucats nmomypeakiiny OKUCICHUS U
BoccTaHOBJIEHUS. ONpeeauTh OKUCINTENb U BOCCTAHOBHUTENb.

L. H2S + HCIO = S + HCI + H20

2. KOH + CI2 = KCI0O3 + KCI1 + H20

3. K2MnO4 + H20 = KMnO4 + MnO2 + KOH

4. PbS + H202 = PbSO4 + H20

5. CaH2 + H20 = Ca(OH)2 + H2

6. Na3[Cr(OH)6] + NaOH + PbO2 = Na2CrO4 + H20 + Na2[Pb(OH)4]
7. Pb(NO3)2 = PbO + NO2 + O2

8. K2Cr207 + H2SO4 + Na2S03 = Cr2(S04)3 + H20 + Na2S04 + K2S04
9. As2S3 + HNO3 + H20 = H3AsO4 + H2SO4 + NO

10. TiO2 + C + CI2 = TiCl4 + CO

11. NaBrO3 + H2SO4 + NaBr = Br2 + Na2S04 + H20

12. Cul + H2SO4 + KMnO4 = CuS0O4 + 12 + MnSO4 + K2S04 + H20
13. Fe(NO3)2 + 02 + H20 = Fe(NO3)20H

14. H5106 = 1205 + 02 + H20

15. K2Se + NaNO3 = K2SeO4 + NaNO3

16. Ca3(PO4)2 + C + SiO2 = Ca2Si04 + P4 + CO

17. (NH4)2Cr207 = Cr203 + N2 + H20

18. B(C2H50)3 + 02 = B(OH)3 + CO2 + H20

19. AgNO3 = Ag + NO2 + 02

20. NH3 + Br2 = N2 + NH4Br

21. B + NaOH + O2 = NaBO2 + H20

22. Cu(NO3)3 = Cr203 + NO2 + 02

23. Fe203 + KNO3 + KOH = K2FeO4 + KNO2 + H20

24. Cr203 + Na2CO3 + 02 = Na2CrO4 + CO2

25. Na2S0O3 = Na2S + Na2S04

26. BrO2F = BrF3 + Br2 + 02

27. Cr203 + NaNO3 + NaOH = Na2CrO4 + NaNO2 + H20

28. HMnO4 = MnO2 + 02 + H20

29. Br2 + SO2(r) + H20 = HBr + H2SO4

30. Cu(t) + HNO3(pa36.) = Cu(NO3)2 + NO(r) + H20

31. PbO2(r) + HNO3 + H202 = Pb(NO3)2 + 02(r) + H20




32. KMnO4 + H202 = MnO2(t) + 02(r) +H20 + KOH

33. Zn(t) + NaOH(u36.) + H20 = Na2[Zn(OH)4] + H2(r)

34. K2Cr207 + H2S04 + K2S03 = Cr2(S04)3 + H20 + K2S04

35. FeSO4 + HNO3(xonm.) = Fe(NO3)3 + NO2(r) + H20 + H2S04

36. Cu(t) + H2SO4(kon1.) = CuSO4 + SO2(r) +H20

37. KI + CI2 = I2(T) + KCl

38. H202 + KOH + MnSO4 = H20 + MnO2(t) + K2SO4

39. Cu(t) + HNO3(xon1.) = Cu(NO3)2 + NO2(r) +H20

40. 12(1) + C12 + H20 = HIO3 + HCI

41. CuS(t) + HNO3(xoH1r.) = CuSO4 + NO2(r) + H20

42. Na3[Cr(OH)6] + Na202(t) = Na2CrO4 + NaOH + H20

43. P(1) + HNO3(konu.) = H3PO4 + NO2(r) + H20

44. K2MnO4 + H20 = MnO2(1) + KMnO4 + KOH

45. H2S + HNO3(xonm) = S + NO2(r) + H20

46. Al(t) + NaOH + H20 = Na[Al(OH)4] + H2(r)

47. KMnO4 + K2S03 + H2S04 = MnS0O4 + K2S04 + H20

48. KMnO4 + K2S0O3 + H20 = MnO2 + K2S04 + KOH

49. KMnO4 + K2S03 + KOH = K2MnO4 + K2504 + H20

50. KMnO4 + H2S + H2SO4 = MnSO4 + K2S04 + S + H20

51. K2Cr207 + SO2 + H2S04 = Cr2(S04)3 + K2504 + H20

52. K2Cr207 + KI + H2S04 = Cr2(S04)3 + K2S04 + 12 + H20

53. KMnO4 + HCI = CI2 + MnCI2 + KCI + H20

54. KI + H202 =12 + KOH

55. 12 + H202 = HIO3 + H20

56. HCIO + H202 = HCI + O2 + H20

57. K2Cr207 + H2S + H2S04 = Cr2(S04)3 + K2S04 + S + H20

58. K2MnO4 + H20 = MnO2 + KMnO4 + KOH

59. NaBr + H2SO4 + NaBrO3 = Br2 + Na2S0O4 + H20

60. (NH4)2Cr207 = Cr203 + N2 + H20

61. Na2S03 +KMnO4+ H2S04(pa36)= Na2S0O4 + MnSO4 +H20+K2S04

62. Na2S03 + KMnO4 + H20 = Na2SO4 + MnO(OH)2 + KOH

63. Na2S03 + KMnO4+KOH = Na2S04 + K2MnO4 + H20

64. KI + K2Cr207 + H2S04 (pa36) = 12 + Cr2(S0O4)3 + H20 + K2S04

65. H2S + K2Cr207 + H20 =S+ Cr(OH)3 + KOH

66. C + HNO3(kon1, rop) = CO2-+ NO2-+ H20

67. FeSO4 + H202(xonm)+ H2S04(pa36) = Fe2(SO4)3 +H20

68. 12 + CI2 + H20 = HIO3 + HCI

69. NaClO2 + KMnO4 + H2S04 (pa36 ) = NaClO3 + MnSO4 + H20 + K2S04

70. KI + H202 =12 + KOH

71. H202 +Hg(NO3)2 = O2-+ Hg2(NO3)2 +HNO3

72. HI + HNO2 = 12 + NO-+ H20

73. (NH4)2Cr207=N2+Cr203+H20

74. SO2 + K2Cr207 + H2S04 (pa36) = Cr2(SO4)3 + K2504 + H20

75. FeCl3 + H2S = FeCI2 + S + HC1

76. FeCl3 + H2S = FeCI2 + S + HCI

77. Cu + HNO3(pa306) = Cu(NO3)2 + NO + H20

78. HCI1 + K2Cr207 = CrCI3 + CI2 + KC1 + H20

79. HCI1 + K2Cr207 = CrCl13 + CI2 +KCl1 + H20

3agaun. CriocoObl BEIPaKEHUS CONIEPKAHUS pACTBOPEHHOTO BEIleCTBa B pacTBOpe. PacTBO-puMOCTb.

1. Haiiti MaccoByr0 JO0JIIO IIOKO3BI B pacTBope, cofepskameM 250 r Boasl u 40 T TIIFO-KO3BL.

2. Ckounbko rpamMmmoB Na2SO3 motpebyercst i mpurotosieHus 5 1 8 %-Horo (o Mac-ce) pactBopa (p=1,075 r/mm)?

3. 1 Mt 25 %-Horo (1o Macce) pactBopa coaepkut 0,458 T pacTBopeHHOTO BeriecTBa. KakoBa MIOTHOCTh 3TOTO pacTtBopa?
4. Hx 400 r 50 %-soro (mmo macce) pactBopa H2SO4 Brmapusanuem ymanunu 100 r Bo-as1. UeMy paBHa MaccoBasi 4O
H2S04 B ocraBmemcs pactBope?

5. IIpu 25 °C pactBopumocts NaCl B 100 r Boabl. Haittu maccoByto moso NaCl B Ha-CBIIIIEGHHOM pacTBOpE.

6. Ckonbko rpammoB 30 %-Horo (o macce) pactBopa NaCl HyxHO 106aBuTh K 300 T BoABI, 4T0OBI TOITY4UTh 10 %-HbIi
pacTtBOp comu?

7. B kakoif macce Bonpl Hazo pactBoput 67,2 1 HCl (06beM u3MepeH Ipu HOPMaJbHBIX YCIOBHSIX), YTOOBI MONXYIUTh 9 Y%-
HEIH (10 Macce) pactBop HCI?

8. Kakyro maccy 20 %-noro (o macce) pactBopa KOH namo mo6aButs k 1 kr 50 %-Horo (1o macce) pactBopa, 4ToObI
HOTYy4IUTH 25 %-HbIH pacTBOp?

9. Onpeznenure MaccoBYyIO JI0JIIO BELECTBA B pacTBope, nosydeHHoM cMmemenueM 300 r 25 %-noro u 400 r 40 %-Horo (mo
Macce) pacTBOPOB 3TOTO BEIECTBA.

10. 13 400 r 20 %-Horo (10 Macce) pacToBpa IIpU OXJIAXKIEHHH BIIENMIOCh 50 T pac-TBOPEHHOTO BemiecTBa. YeMy paBHa
MaccoBasi I0JIs TOTO BELIECTBa B OCTaBILEMCS pacTBope?

11. Kaxoit 06veM Bogbl Haso npudaButh k 100 mir 20 %-Horo (1o Macce) pactBopa H2S04 (p=1,14 r/mi), 94T00BI TOTYIUTH

5 %-Hblii pacTBOp?
12. K 500 mn 32 %-noit (mo macce) HNO3 (p=1,20 r/mm) npubasunu 1 11 Boasl. Uemy paBHa MaccoBas pons HNO3 B




HOJTy4EeHHOM pacTBope?

13. Jo kakoro oobema Hano pasbaBute 500 mu 230 %-Horo (o Macce) pactBopa NaCl (p=1,152 r/mu), utoOsl moay4uts 4,5
%-nb1it pactBop (p=1,029 r/™m)?

14. Haiiti MaccoByr0 JOJIF0 a30THOM KHCIIOTHL B pacTBope, B 1 11 koToporo coxepskurcs 224 r HNO3 (p=1,12 r/mm).

15. ITnotHOCTH 26 %-HOTO (110 Macce) pacroBpa KOH pasna 1,24 r/mn. Ckombsko moneit KOH maxoxures B 5 11 pactBopa?
16. B 250 r Boas! pactBopeHo 50 r kpucramioruapara FeSO4-7H20. Beraucnuth Macco-Byr0 JOJIFO0 KPUCTAUIOTHUIpATa U
6e3BogHOTO cynb(harta xemnesa (II) B pactBope.

17. Haiitu maccsl Boasl 1 MegHOTO Kyrnmopoca CuSO4-5H20, HeoOXoauMBble IS IPUTO-TOBIECHUS OJHOTO JIUTpa PacTBOpa,
cozaepxkaniero 8% (macc.) 6e3BoaHoit conu. [lnoTHOCTH 8 % pactBopa CuSO4 paBHa 1,084 r/mi.

18. Jnst mpurotoenenust 5 %-Horo (mo macce) pactsopa MgSO4 Bzaro 400 r MgSO4-7H20. Haiitn maccy mogydeHHOTO
pacTBopa.

19. Ckonbko moneit MgSO4-7H20 nano mpu6aButs k 100 MonsM Bojsl, 4T0Ob! nomy-4uTh 10 %-HbIil pacTBOp (IO Macce)
MgS04?

20. Ormpenenure MaccoByro noito CuSO4 B pacTBope, MOJy4eHHOM Mpu pacToBpeHuu 50 T MEAHOTO Kymopoca
CuS04-5H20 B 450 r BOBL.

21. B kaxoii Macce BozbI Hy)KHO pacTBopuTh 25 1 CuS04-5H20, urobsl nmomyunts 8 %-HbIil pacTBop (1o macce) CuSO4?
22. Ckonbko rpammoB Na2S04:-10H20 namo pactBoputh B 800 T Boabl, 4T00bI OMyduTh 10 %-HBIH pacTBOp (IO Macce)
Na2S04?

23. Ckounbpko TpaMMOB 2 %-Horo (1o macce) pactBopa AgNO3 naayr npu B3auMojencT-Buu ¢ u3zdeitkoMm NaCl 14,35 ¢
ocanka AgCl?

24. Haiitu maccy NaNO3, neoOxoaumyro st mpurotoeienust 300 mu 0,2 M pacTtBopa.

25. Ckonpko rpammoB Na2CO3 coxepxutcs B 500 ma 0,25 H. pacTBopa?

26. B xakom o0weme 0,1 H. pactBopa comepxurcs 8 T CuSO4?

27. Jnsa weritpamm3anuu 30 mut 0,1 H. pacTBopa mieno4yn motTpedoBagock 12 Ml pacTBopa KUCIOTHL OnpenenuTh
HOPMAJIbHOCTh KHCIIOTHI.

28. Haiiti momspraocts 36,2 %-Horo (1o macce) pactBopa HCI, mnotHocTs KoToporo 1,18 r/mi.

29. B kakom oOweme 1 M pactBopa 1 B kakoM oObeme 1 H. pactBopa coxepxurcs 114 v Al2(SO4)3?

30. PactBopumoTts xnmopuaa xaamust npu 20 °C pasaa 114,1 r B 100 r Boasl. Beruncnute MaccoByro JOJ0 M MOJISUIBHOCTH
CdCI2 B HacCBIIIIEHHOM PacTBOpE.

31. CKOJIbKO MIJLTHIHTPOB 96 %-Horo (1o macce) pactBopa H2SO4 (p=1,84 r/mMi1) HY)KHO B3Th AJIsI NPUTOTOBJICHHS | JI
0,25 H. pacTBOpa?

32. Cxonbko mMuuunutpoB 0,5 M pactBopa H2SO4 moxkHO npuroroButs u3 15 mu 2,5 M pacrsopa ?

33. Kakoit 06vem 0,1 M pactBoap H3PO4 moxno mpurotoButh u3 75 ma 0,75 H. pac-TBopa?

34. Kakoit 06wem 6,0 M pactBoap HCl HykHO B3sTh It mpurotoBienus 25 mi 2,5 M pactopa HCI?

35. [TnotHOCTH 40 %-HOTO (110 Macce) pactBopa HNO3 pasna 1,25 r/mi. PaccunTtath MOJSIPHOCTh U MOJISITBHOCTH 3TOTO
pacTBopa.

36. BBIUHCIUTh MACCOBYIO JOJIIO THApOKcHaa HaTtpus B 9,28 H. pactBope NaOH (p=1,310 r/mm).

37. B 1 xr Bogbl pactBopeHo 666 r KOH; mmotHocTh pacTtBopa paBHa 1,395 r/mi. Hait-tu: a) maccoByio momo KOH; 6)
MOJISIPHOCTB; B) MOJISUIBHOCTb.

38. ITnotHoCTH 15 %-HOTO (IO Macce) pactBopa H2SO4 pasna 1,105 r/mn. BeruucianuTs: a) HOPMaJIbHOCTb; 0) MOJSPHOCTb;
B) MOJISTIBHOCTB PAacTBOpa.

39. [TnotHOCTH 9 %-HOTO (TI0 Macce) pacTBopa caxapo3sl C12H22011 paena 1,035 r/mil. BEIYACIUTH: a) KOHIEHTPAILIUIO
caxapo3sl B I/1; 0) MOJIIPHOCTB; B) MOJSUTBHOCTh PacTBOPA.

40. Haiitu maccy BoJibI, HEOOXOAMMYIO I IPUTOTOBJICHUS pacTBopa xjopuaa Hatpus, coaepxkamero 1,50 moins NaCl Ha
1000 r H20, ecinu umeercs 10 r NaCl.

41. Kaxkoit o6vem 2 H. pactBopa H2SO4 notpebyercsa mna npurotosnerus 500 mi 0,5 H. pacTBOpa?

42. Kakoit 06vem 0,05 H. pacTBopa MoxkHO monyuuts w3 100 ma 1 H. pacTBopa?

43. Kakoit 00bemM 2 M pactBopa Na2CO3 nHamo B3sTh Uit ipuroToBienus 1 i 0,25 H. pactBopa?

44. CKOJIBKO MIJUTHIIUTPOB KOHIICHTPHUPOBAHHOM constHON KucnoTsl (p=1,19 /M), co-mepxarmmeit 38 % (mmo macce) HC,
HY)KHO B34Th JUIsl IPUTOTOBJICHUS 1 11 2 H. pacTBOpa?

45. K 100 mi 96 %-noii (mo macce) H2SO4 (mmotHocts 1,84 r/min) npubasman 400 mu Bozsl. [lomyduiicst pactBop
TUIOTHOCTBIO 1,220 T/MII. BBIYHCIIUTH €r0 SKBUBAJICHTHYIO KOHIICHTpA-IHIO0 K MaccoByro jjoirto H2SO4.

46. Paccuntath HOpMaIBPHOCTH KOHIICHTPHPOBAHHOM COJISTHOM KHCIOTHI (IUIOTHOCTH 1,18 T/Mi), comepxameit 36,5 % (Mmacc.)
HCL

47. Kaxoit 06vem 10 %-Holi (110 Macce) cepHoi kucioThl (p=1,07 r/mi) moTpebyercst Uil HEWTpalInu3aluy pacTBoOpa,
conepsxkaniero 16,0 r NaOH?

48. Hmeercs pactBop, B 1 1 kotoporo comepxkurcs 18,9 r HNO3, u pactBop, comepxa-muif B 1 1 3,2 r NaOH. B xakom
00BEMHOM OTHOLICHHH HY)KHO CMEIIATh 3TU PACTBOPBI JJIsl ITOIY-YCHHS PAacTOpa, MMEIOIIEr0 HEUTPAIIbHYIO PEaKIHIO?

49. Kakoit o6wem 0,2 H. pacTBopa menouu notpedyercs s ocaxnaenus B Bune Fe(OH)3 Bcero sxenesa, coaepiKamerocs: B
100 M1 0,5 H. pactBopa FeCI3?

50. Ckonbko rpammoB CaCO3 Beimazer B ocanok, ecnu kK 400 ma 0,5 H. pactBopa CaCl2 npubaButh U30BITOK pacTBoOpa
conb1?

51. Js wetitpamm3anuu 20 mut 0,1 H. pacTBopa KucioThl moTpedoBaock 8 mi pactBopa NaOH. Ckosipko rpammoB NaOH
comepxuT 1 1 3T0TO0 pacTeopa?

52. Ha neiirpanuzanuro 40 mn pactBopa 1menouyu uspacxogosano 24 miu 0,5 H. pactBopa H2SO4. KakoBa HOpMaJIbHOCTh
pactBopa menoun? Kakoit oobem 0,5 H. pactBopa HCI motpe6o-Baiicst ObI 1151 TO¥ ke 1enu?

53. Jlis HeHTpanu3amuu pacTBOpa, cofepikamiero 2,25 T KHCIOTHl MOTpedoBaIocsk 25 MiI 2 H. pacTBOpa IIETO0YH.

OmnpenenuTts SKBUBATIEHTHYIO MACCy KHCIIOTBI.




54. Ha nelitpanusanuto 20 Ma pacTBopa, coaepxarnero B 1 i 12 r menoun, uzpacxono-saHo 24 ma 0,25 H. pacTBOpa
KUCIOTHI. PaccuuTaTh SKBUBAJIICHTHYIO MacCy ILETOUH.

55. Kaxkoit o6wem 15 %-Horo (mo macce) pactBopa H2SO4 (p=1,10 r/mn) moTpeOyercst Uisi TOTHOTO pacTBopeHus 24,3 T
Mg? 27,0 Al?

56. Jns momHoro ocaxknaenus BaSO4 u3 100 r 15 %-Horo (o macce) pactBopa BaCl2 norpe6osanocs 14,4 mn H2SO4.
Haiitn HopmanbHOCTH pacTBopa H2SO4.

57. Kaxoit 06pem 96 %-Holi (110 Macce) CepHOM KHCIOTHI (INIOTHOCTE 1,84 I/MiT) M Ka-Kyl0 Maccy BOJIBI HY)KHO B3ATH IUIS
npurorosnerus 100 mia 15 %-noro (mo macce) pactBopa H2SO4 (p=1,10 r/mm).

58. B 500 r Bomsl pactBopeno mpu HarpeBanuu 300 r NH4CI. Kakas macca NH4CI BbI-genutcst U3 pactBopa Mpu
oxyaxkaernu ero 1o 50 °C, ecnu pactBopumocts NH4CI ipu 3T0it Tem-miepatype pasaa 50 T 8 100 T BogsI?

59. PactBopumocts xnopata kamust npu 70 °C pasna 30,2 1, a mpu 30 °C — 10,1 r B 100 T Bogsl. CKOIBKO rpaMMOB XJIOpaTa
kanus Beigenutcs u3 70 r Haceimennoro mpu 70 °C pactBopa, eciau ero oxynaauts a0 30 °C?

60. Koaddumuent pactBopumoctu cynbdara menu npu 30 °C pasen 25 T B 100 r Bogsl. Byner ynm npu 3To# Temmeparype 18
% pacTBOp COJIM HACBILICHHBIM?

61. CKOIIBKO TPaMMOB HUTpaTa Kanus BhIKpHcTayum3yerca u3 105 r HacsimenHoro npu 60 °C pacTBopa, €Clid OXJIQAUTh €ro
10 0 °C? KoadduuneHTbI pacTBOPUMOCTH COJIH MPH YKa3aH-HBIX TEMITEpaTypax cooTBeTcTBeHHO paBHbI 110 1 13 r B 100 r BOJBL.

62. 1 1 Bogs! HackmieH CO2 npu 0 °C mox masmernem 506,6 kIla (3800 MM.pT.CT.). Ka-Koif 00BeM 3aliMeT pacTBOPEHHBIH

ra3, €ClId BBIIEIUTH €r0 U3 BOABI U IIPUBECTU K HOpMasbHbIM ycnoBusaM? Pacteopumocts CO2 mpu 0 °C pasna 171 mn B 100 M
BOJIBI.
63. PacrBopumocTs ammuaka mipu 20 °C paBnHa 702 mu B 1 mu1 Boabl. HaliTh MaccoByro [10J110 aMMHUaKa B HACHIIIIEHHOM

5.3. TeMaTHKa KypCcOBbIX padoT (KypCOBBIX IPOEKTOB)

He npexgycmotpeno YII

5.4. ®oHA OLIEHOYHBIX CPEACTB VISl MPOBEAeHNUS TEKYIIEero KOHTPOJIS

IIpenonaBanne Heopranndeckoi XMMHUH KpoMe Kypca JIEKIMI BKIIIOYaeT 00s13aTeNbHOE IIPOBEICHHE Ta00PaTOPHBIX 3aHITHH.
Ilenpro mabopaTopHBIX 3aHATHIL ABJIIETCA GOPMUPOBAHIE YMCHHUH BHIIIOIHATH THUITOBBIE PEAaKINH Ha (PyHKIMOHAIBHBIE TPYIITEI 1
KAQ4eCTBEHHO OIIPEENIATh HEKOTOPhIE COCANHEHUS.

JlabopaTopHast pab0Ta BBIMOTHIETCS KaXKABIM CTYICHTOB MHAMBUAYAILHO. /{71 3KOHOMHY BpeMeHHU U OoJiee TIIy0OKOTo
OCMBICIICHUS Ta00PAaTOPHON pabOThl HEOOXOAMMO B ITPOLIECCE CAMOIIOATOTOBKH IIPOYUTATh OIMCAHHE OTIBITOB, YACTUYHO
3aIIOJTHATH MPOTOKOI TabopaTopHOH paboThl. Ha kaXkmoM 3aHATHH MOCIIE BEITOTHEHHS 3KCIIEPUMEHTAIBHON YaCTH IIPOBOIUTCS
TEKyIIHH KOHTPOJIb 1I0 YCBOCHUIO yueOHOTo MaTepuana. CTyIeHTy npeiaraeTcsa HeCKOIbKO BOIIPOCOB, Ha KOTOPBIE OH JaeT OTBET
WM YCTHO, WM B TINCBMEHHOM BHZE. EcITi CTyIeHT NpaBHIIbHO OTBETHII Ha MPEJIOKEHHBIE BOIIPOCHI, 3HAUUT, MaTEepHal TEMbI UM
YCBOEH, H OH IOJTy4acT 3a4eT M0 JaHHOH TeMe.

Taxum 06pa3om, (HOHI OLICHOYHBIX CPEACTB IO JaHHOH (hopMe KOHTPOIIS BKIIIOUAeT B ce0s 2 3IIeMeHTa:

- TpeGoBaHUs K 0(OPMIICHHIO OTUETA;

- ZIOTIOJTHUTENBHBIE BOTIPOCHI JUISl 3aIIUTHI JJAOOPATOPHOH PabOTEL.

TpeboBanus kK 0QOPMIICHUIO OTUETA IO JTAOOPATOPHBIM paboTaM

BBEJIEHME

Oo0mue TpeOoBaHUS K BRITIOIHEHHUIO JJAOOPATOPHBIX padoT

[epen BeImoMTHEHNEM Ta00PAaTOPHOTO MPAKTHKyMa HEOOXOJMMO Ha BBOJHOM J1a0OPaTOPHOM 3aHSATHH M3ydUTH OOIIHE IPaBHIa
MOBE/IEHUS U TEXHUKY 0€30MaCHOCTH TPH BBIMOTHEHUH J1a00PaTOPHBIX PabOT 10 XUMHUH, CIIUCOK JIUTEPATyphl PEKOMEHTyeMOH JUls
UCIIOJIb30BaHMUS MIPH HOATOTOBKH K BBIITOJIHEHHUIO J1a00PaTOPHBIX paboT U «TemaTndyeckuii uiaH :abopaTOpHBIX paboT,
WUMETOIINICS B Ta00OpaTOpHH.

[ops 1ok MOATOTOBKY K BRIMOTHEHHUIO Ta00PaTOPHOH pabOTHL:

CTyzeHT IOJDKEH SBITHCS Ha J1a00paTOPHBIE 3aHSATH I0TOTOBICHHBIM K J1a00paTopHOH paboTe, BBINOJIHEHHE KOTOPOit
MPEeIyCMOTPEHO TEMATHUECKUM TUITAHOM Ha COOTBETCTBYIOIIYIO 1ATy.

IIpenBapuTenpHas MOATOTOBKA K paboTe BKIIOUaeT 0()OpMIICHHE IIePBOM U BTOPOI YacTH OTYETa 0 COOTBETCTBYIOMIEH (hopme u
BBIMOJTHEHHE 33JJaHUS Ul CAMOCTOSITENIbHOI TOATOTOBKU K yKa3aHHOU 1abopaTopHOIt paboTe ¢ UCMOIb30BAaHIEM MaTEPHUAIOB
JeKInii, yIeOHUKa U JTaHHBIX METOANYECKUX YKa3aHUMH.

Otuer o npencrosieit padote opopmisiercs o cieayromiei Gpopme: nata BeIOTHEHHU padoThl, Ne mabopaTopHOit paboTHI,
Ha3BaHUe paboTsl, I Teoperndeckas gacts, II mpakTuyeckas 4acTs.

Teopernueckast 4acTh - B pa3jielie U3J1araloTcsi OCHOBHBIE OHSTHS, 3aKOHBI, pacueTHbIE (GOPMYIIbI, KOTOPbIE HEOOXOANMO YCBOUTD
JUISL CO3HATEIFHOTO BBITIOTHEHNUS SKCTIEPIMEHTA B TPaMOTHOM 00paOOTKH pe3ynbTaToB. [lepedeHs MOHATHIA 1 3aKOHOB UMEETCS B
METOIIMUECKUX YKa3aHUSAX K COOTBETCTBYIOMIEH Ta00paTOpHOI paboTe B pa3zierne «reopeTndeckast 6a3a 3KCIEPUMEHTay, C
UCIIOJIb30BaHNEM KOTOPBIX BBIBOASTCS (DOPMYIIBI [UISl pacueTa onpeessieMoi B paboTe BeMYKHbL. B KOHIIE pa3jiena npuBoasTCs
PEIICHUS ¥ Pe3yAbTaThl BEIIIOTHEHUS 3a/laHUH U CAMOCTOSTEIILHOM ITOITOTOBKH K COOTBETCTBYIONIEH 1ad0opaTopHOi paboTe.
[IpakTHueckas 9acTb - B pa3zene MPUBOIUTCS:

PHCYHOK U OIHCaHME OTBITHON YCTaHOBKUY;

nepedeHb HEOOX0AUMBIX PEaKTHBOB, TOCY/bI, BCIIOMOTaTENIbHBIX MAaTEPUAIIOB,

HM3MEPHUTEIBHBIX TIPHOOPOB (111 H3MEPHUTENHHBIX IPHOOPOB YKa3aTh KIACC TOYHOCTH, IIEHY JACJICHNS) B METOANIECKHUX YKa3aHHIAX K
BBIIIOJTHEHHIO COOTBETCTBYIOMIEH TabopaTopHOil paboTHl);

TUIaH YKCIIEPHMEHTa;

YpaBHEHUsI PeaKLnii;

TabJHIa IS 3aITUCH Pe3yAbTaTOB H3MEPEHHUH.

Iopsox BeIMOIHEHUS 1a00paTOPHOI pabOTEI

Ha nabopaTopHOM 3aHSTHH CTYAEHT Y4acTBYET B MHIUBHUYaIbHOM COOECEIOBAaHUH C IIPETIOAABATEIIEM 110 COJIEPIKAHHIO
npencrosme padotsl. [IpenonaBaTens genaer 3aKIOYeHNE 0 TOTOBHOCTH CTYAEHTa K paboTe Mo coepKaHuio 1 1 2 acTer




0TdYeTa, pe3yabTaTaM BBIIOIHEHUS 3aJJaHUs IS CAMOCTOSITENIbHOM MOATOTOBKHU, KOTOPBIE MIPEACTABIAIOTCS B BUJIE CIIEIYFOINX
Tabau.

B ciyqae mocTtaTogHOTO YpOBHS IMTOATOTOBKH CTY/ICHT ITOJTydaeT JOIYCK K BBITOJIHEHHUIO KCIIEPUMEHTA U 110]] HAOIIOAeHHEM
nabopaHTa BEIMOTHSACT PabOTY B COOTBETCTBHH C INTAHOM HKCIEPHMEHTa, BHOCHUT Pe3yIbTaThl H3MEPEHHH B TabIHILY, IpOBEepsieT
HOJTydeHHbIE Pe3yIbTaThl U PABUIBHOCTD UX 3aMHCH y IpenoaBatens. B ciydae HenmpaBUIbHOTO U3MEPEHUS U 3alUCH
MOJTYy4EHHBIX PE3YIIbTATOB CTYIEHT MOBTOPSET U3MEPEHUSI U KOPPEKTUPYET 3aMIUCH PE3YABTATOB, HOTOMY PE3YIbTAThl H3MEPEHUH
Ha [IepBOM 3Tarle [esiecoo0pa3Ho BHOCUTE KapaHaamioM. [Ipi MoCTHkKeHnN pa3yMHBIX Pe3yNbTaTOB 1 MMPABIIIFHOTO NX BHECEHHS B
TabIMIly He0OXOIMMO MIPUBECTH B MOPAAOK pabodee MecTo, CaTh METOANYECKHE yKa3aHUs, 000pyJ0BaHHE JSKYPHOMY HIH
71a00OpaHTy ¥ NOAIKMCATh TaOJINIly SKCIIEPUMEHTAIbHBIX JaHHBIX Y IIpenoaaBarelst. B 3ToM cirydae cTyJeHTy 3a4NThIBAEcTCS
BBITIOJTHEHHE SKCIIEPUMEHTa, My CIIeyeT IPUCTYIIUTH K 00paboTKe pe3ylbTaToOB U COCTABIICHHUIO CICYIOMIETO pa3/iesia OTyeTa -
III PacueTs! ¥ BBIBOJIBI.

B pazaene nomKkHBI OBITH MPEICTABICHBI:

Pacuer ombITHOTO 3HaYeHHs! (XOIBITH.) ONPEAEIIEMOl BETMIHNHBI ITyTEM MOACTAHOBKH B PACUECTHYIO (POPMYITy COOTBETCTBYIOINX
TaOJIHIHBIX JaHHBIX.

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

PacueTr oTHOCHTENBHOM OMIMOKH ¢ TOYHOCTHIO 10 0,1%.

ITpu mpoBeneHNH PAacUeTOB M BHECEHWH YHCIIOBBIX 3HAUCHHH PE3yIIbTATOB H3MEPEHHUI M PACIeTOB B TAOJHUITY HEOOXOANMO
PYKOBOICTBOBATHCS OOMIMMHE IpaBHIAMH 10 00pabOTKE pe3yIbTaTOB H3MEPEHHUI.

ITocne 3aBepuienus 111 yactu ordera, oH caaercs Ha npoBepKy. Ilocie nonoXUTENbHBIX PE3YITATOB IPOBEPKU OTUETA JJaHHAS
paboTa CUNTACTCS BHITOJIHEHHOH.

CTyImeHT JOIycKaeTest K 3K3aMeHy 110 JHUCIUIUINHE, €CIIF UM B TEUECHHE CEMECTpPa BBIIOJIHEHBI BCE IPEAYCMOTPEHHEIE
TeMaTHYECKUM ITAHOM J1a00paTOpHbIE pabOTHI, OIYYEHBI ITOJIOKUTENBHbIE PE3YIbTAaThl IPU BBOAHOM KOHTPOJIE, KOHTPOJIEHOM
paboTe U BHINOJIHEHBI MHIMBU/IYaIbHBIE 3a/IaHUsI [I0 COOTBETCTBYIOLIMM Pa3ZienaM IPOrpaMMBl.

Bomnpocs! 1 3amuTe! 1abopaTopHOH paboTh

Bompocs! 1 3agaun k 1a60paTOpHON paboTe CKOPOCTh XMMUYECKOW PEAKIIII)»

YTo Ha3BIBAETCS CKOPOCTBIO XMMHUUYECKOH peakuuu? B kakux equHULIaX OHA u3Mepsercs?

Kaxkue (akTops! BIUSIOT Ha CKOPOCTh XUMHUYECKOH peakmuu?

3aBHCHUMOCTh CKOPOCTH PEaKIMU OT KOHIEHTPAIlMU PEarupyIOINX BEIIECTB B TOMOTCHHON CHCTEME.
3aBHCUMOCTb CKOPOCTH PEaKIMU OT KOHLEHTpPAIMU PEarnpymoliuX BEIECTB B FeTEPOI€HHON CHCTEME.
3aKOH JAEHCTBYIOIMX Macc.

KoncraHTa CKOPOCTH XUMHUUYECKON PEaKLUU.

BnusiHue Temnepatypbl Ha CKOpOCTh XuMHuyeckux peakiuid. [lpaBuno Baunt-T'ododa.

YTo Takoe KaTaau3aTop, KaTalu3 U MHTHOUTOP, [UIS 4ero OHW HY>KHBI?

. KakoB MexaHu3M AEHCTBUS KaTaJIU3aTOPOB B TOMOICHHOM U Ie€TEpPOreHHOH cucremax?

10. BeIpa3ure MaTeMaTHUECKH CKOPOCTH HPSMBIX M OOPATHBIX PEaKIIUi:

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

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

R

11. Bo ckosbko pa3 yBeIMUHUTCA CKOPOCTb peakuuu npu nosbimieHuu Temnepatypsl ¢ 20°C po 50°C, ecnu TemneparypHbIii
ko3 duiment pasex 3.
12. Bo ckoyibko pa3 cienyeT YBEIMUYUTh KOHIEHTpalmio BemectBa B2 B cucreme 2A2(r.) + B2 = 2A2B(r.), 4T0ObBI pH

YMEHBIIIEHUN KOHIIGHTpAIlK BeuiecTBa A B 4 pa3a CKOPOCTb MPsIMON
peakiuy He U3MEHUIIACh.

13. B cucreme CO + C12 = COCI2 xonueHTpanuo yrapaoro rasa yseaunuuind ot 0,03 mo 0,12 Momb/i, a KOHIEHTPALUIO
xnopa — ot 0,02 1o 0,06 Mob/1. Bo CKOJIBKO pa3 BO3pocia CKOPOCTh MPSMON peakIiuu?

14. Uemy paBeH TeMIlepaTypHBIH KO3((GHIHMEHT CKOPOCTH PEAKIUH, €CIIU IPH YBEIMYECHHH TeMIepaTypsl Ha 30 rpamycoB
CKOPOCTh peakiuu Bo3pacrtaer B 15,6 pas.

15. IIpu 150°C HexoTopas peakius 3akaHuuBaeTcs 3a 16 MuHyT. [IpuHUMas TeMrepaTypHbId KOI(POHUIIMEHT CKOPOCTH

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

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

1. Kakue peakiuu Ha3bpIBalOTCsS HEOOpaTUMBIMU U oOpaTuMbiMu? [IpuBeauTe PUMEpHI.

2. JaiiTe onpeneneHue NOHATHIO XUMUYECKOe paBHOBecHe. Kak MOXHO HCIIOIb30BaTh 3aKOH JEUCTBYIOIIUX MAacc JUIs
00paTUMBIX peakuii?

3. [aiite onpeneneHne NOHATUIO KOHCTAaHTA PAaBHOBECHS.

4. CBsi3b KOHCTQHTBI PaBHOBECHSI C paBHOBECHBIMH KOHIEHTparusMu. OT kakuxX (paKTOPOB 3aBUCHT 3HAUEHHE KOHCTAHTHI
paBHOBecHs?

5. Cdopmynupyiite npuniun Jle-1llatense. Kakue GpakTtopsl BIUSIOT HA U3MEHEHHE XUMHYECKOTO PaBHOBECHUS?

6. Kak BAMSIOT yMEHbIIEHHE KOHLEHTPALUU Pearupyroliux BelIeCTB, TEMIIEPATyphl U JaBJICHUs Ha CMELIEHUE
XUMUYECKOTro paBHOBecus B peakuuu: N2 + 3H2 [1 2NH3 + Q.

7. Kak BausOT yBenMueHHE KOHUEHTPALWU MPOLYKTOB PEAKLUH, TEMIEPATyphl U JaBJIEHHUsS HA CMEIIECHUE XUMHUYECKOTO
paBHOBecus B peakiuu: N2 + 3H2 [7 2NH3 + Q.

8. PaBHOBecne B rereporeHHBIX cucTeMax. OT Kakux (pakTOpOB OHA 3aBHCHT?

9. B kakyio cropony cmecturcsi papaoBecue peakuuu COCI2(r.) [1 CO (1.) + CI2(r.) mpu BBeIEHUN B PAaBHOBECHYIO
CHUCTEMY UHEPTHOTO ra3a mnpu: a) V = const; 6) p = const.

10. Kak Bnuser uaMeHeHHe NTaBICHHUSI Ha PABHOBECHE CIIEAYIOIMIMX PEaKIHii:

a) H2 + 12 [1 2HI; 6) C2HSOH + NaOH [1 C2H5ONa + H20;
11. Uepes Hexkotopoe BpeMs nocne Havana peakuun 4HCI + O2 [J 2H20 + 2Cl2 xoHLEHTpalMy BELeCTB COCTABIISIIN:




[H20] = 0,12 mons/m; [C12] = 0,12 mons/m; [HCI] = 0,3 mons/it; [O2] = 0,2 mons/n. Haligure: a) 3HaueHHe KOHCTAHTHI PABHOBECHST;
0) KaKOBBI HCXOJHBIE KOHIICHTPALUH XJIOPOBOIOPOA U KUCIopoaa?
12. Kak BIHSIOT yMEHBIIICHHE TEMIIEpaTyphl, JaBICHHS U KOHIICHTPAIIUH MPOAYKTOB PEaKIMH Ha
CMEIIeHNE XUMUYECKOTO PAaBHOBECHSI B CIISAYIOIIUX CUCTEMaxX?

a) 2NO + 02 [1 2NO2 + 28 kkai; 6) 2HBr [1 H2 + Br2 -16 kkau.
13. KoncranTa paBHoBecus peakiuu FeO(k.) + CO(r.) [1 Fe(k.) + CO2(r.) npu HekoTOpoii Temnepatype pasna 0,5. Haiinure
paBHoBecHbIe KoHneHTpamu CO u CO2, ecny HavaJIbHBIE KOHIIEHTPAIMH THX BemecTB coctapisuii: [CO] = 0,05 momns/it; [CO2]
= 0,01 mMoJb/11.
14. PaBHOBecue B cucteme H2 (r.) + 12 (1.) [] 2HI (r.) ycTaHOBHIIOCH TIpH Cleayronux KoHnenTparusax: [H2] = 0,025 mouns/i; [12]
= 0,005 mous/m; [HI] = 0,09 momw/i1. Onipenenute NCX0IHbIC KOHIIEHTPAIMK HOAa U BOJOPOJA. .
15. IIpu HekoTopoii TemmiepaType paBHoBecue B cucteMe 2NO2 [ 2NO + O2 ycTaHOBHIIOCH MPH CIEAYIOMNX KOHIIEHTPALIUSIX:
[NO2] = 0,006 monb/m; [NO] = 0,024 mons/n. Haligure: a) KOHCTaHTY paBHOBECHUS peakiuu; 0) HCXO0AHYI0 KOHLIeHTpaimio NO2.

Bompocs! u 3agaun k nadopatopHsiM padotam o Teme PACTBOPDI: «Teopwust 2JIeKTpOIUTHYECKOH qucconuanum. Peakun
MOHHOTO 0OMeHay, «loHHOe Mpon3BeIeHNe BOIbI, BOJIOPOIHBIN MOKa3aTenby, « [ uapomms»
JaiiTe ompeneneHus MOHATUSIM 3JIEKTPOIUT M HeaneKTponuTsl. [IpuBeaure npumepsl.
ChopmynupyiiTe TpH HONOKSHUS TEOPUH HIEKTPOIUTHIECKOI TUCCOIMAIINY IBEICKOTO XUMHKa ApPpEHHyca.
KakoB MexaHU3M 3JIEKTPOIUTUYECKON TUCCOLMALUU?
JlaiiTe ompeneneHus MOHATUSIM THAPATHI, CONbBATHI, THIpAaTaLUsd U colbBaTanus. [IpuBeaure mpumepsl.
Jucconuanys KUcIoT (OJHOOCHOBHBIX, IByXOCHOBHBIX U TPEXOCHOBHBIX).
Juccormanys oCHOBaHMH (OAHOKHCIIOTHBIX, IBYXKHUCIOTHBIX M TPEXKHUCIIOTHBIX).
Juccouunanus cpeaHux cojiei, KUCIBIX U OCHOBHBIX COJIEH.
HonHble ypaBHEHHs peakuUi (KaKhe BEIIECTBA CIEAyeT M300paxxaTb B BHJE MOJIEKYI).
. [puBenuTe MprMepsl HOHHBIX PEaKIUi MIYIINX ¢ 00pa30BaHHEM OCAIKOB.
10. ITpuBenuTe MpUMeps! HOHHBIX PEAKINA UAYINX ¢ 00pa30BaHMEM ra3000pa3HBIX M MaJOPAaCTBOPHMEIX BEIIECTB.
1. [TpuBeauTe mpuUMepsl HOHHBIX PEaKIHi UAYIIMX ¢ 00pa30BaHHEM MaJIOAMCCOLMHUPYIOMIUX BEIIECTB (CIa0ObIX
3JICKTPOJIUTOB).
12. ITpuBenuTe MprMeps! HOHHBIX PEaKIUH MAYIINX ¢ 00pa30BaHHEM KOMIICKCHBIX COCIMHEHHMH.
13. Crenens aucconmanun. Koncranra QuCcCoIHamym.
14. @akTopsl BAMAIONIME HA CTETIEHb AUCCOLUALNH (TIPHPOJA PACTBOPUTES,
KOHIICHTPAIIHS pacCTBOPA M HAIMYNE OTHOMMEHHBIX HOHOB)
15. CunbHbIC U cr1aOble SIEKTPOIHUTHI.
16. [IpuMeHeHune 3aK0Ha ISHCTBYIOMIMX Macc K cIa0bIM dJIEKTPOITUTAM.

R

Bomnpocs! u 3amaun k 1a60paTopHEIM paboTaM « OKHCIUTENEHO-BOCCTAHOBUTEBHBIE PEAKIINIY, « DITEKTPOIIH3»

Dnexrponu3. 3akoHsl Dapanes.

B 4eMm pasHuia nporeccoB 3IEKTPOJIU3a pacIyiaBOB U pacTBOpoB. IIpuBectu npumepsl.

UYro Takoe BBIXOJ IO TOKY?

UYro Takoe 3IeKTpopapUHIPOBAHUE METAJIIOB?

. Haiinute o06beM kucnopona (H. y.), KOTOPBIi BeIIENSETCS MPU MPOMYCKaHUK TOKa cuiioil 6A B Tedenuu 30 MUH. uepes
BoaHbIN pacTBop KOH.

6. [pu snexrponuse BogHOTo pactBopa Cr2(SO4)3 TokoMm cmioit 2A Macca kaToja yBenuuwiach Ha 8 . B TeueHHn kakoro
BPEMEHH IIPOBOANIHN IEKTPOIH3?

7. BBIYUCITUTD DIIEKTPOXMMUYIECKUI SKBUBAJICHT IIUHKA, €CIM TIPHU dJIeKTposu3e pactBopa ZnCl2 Tokom 2,8A a 3a 5 muH 32 cek
Boyieniioch 0,314 r uunka. [lpuBenure cxemMy 3J€KTpoIIM3a U ypaBHEHHUS PEAKIMA Ha 3JIEKTPOax.

8. Ilpu anekTponmse pacTBopa CyibdaTa Mean Ha aHOJIE BBIIENMIOCh S60 M kuciopoaa. CKOIBKO TPaMMOB MEJIH BBIIEIMIOCH Ha
katonie? Hanummre ypaBHEHUS peakiMid, MPOTEKAIOUINX Ha DJIEKTPOAaX.

9. CocTaBUTbH NEKTPOHHBIE YPABHEHMS PEAKLIUM, IPOUCXOAAIIMX Ha YIOJIBHBIX AJIEKTPOIaX MPH JIEKTPOIU3E PACTBOPA XJI0pHUIa
menu (II). OnpenenuTs, Kakne NPOIYKTH BBIACISAIOTCS Ha MJISKTPOAAX.

10. CocTaBUTh 2JEKTPOHHBIE YPaBHEHUSI TPOLIECCOB, TPOUCXOISAINX PHU dJIEKTPOJIM3E PacTBOpa cynb(haTa IMHKA C THEPTHBIMU
anekrpoaaMu. ONpeneauTb COCTaB MPOAYKTOB, BBIACTUBILNXCS HA 3JIEKTPOJaxX U 00pa30BaBIIMXCS B KATOJIHOM U aHOJHOM
TPOCTPAHCTBE.

11. CocTaBHUTH NIEKTPOHHBIEC YPABHEHNUS PEAKIIHH, TPOMCXOSNINX P JIEKTPOIIN3E PACTBOPA Cynb(haTa HUKEIS C HUKEICBBIM
AHOJIOM.

12. KakoBa cuiia TOKa IpH 3JIEKTPOJIn3e, eciiu 3a S0 MuH BbLaenmiack Best menb u3 120 mi pactBopa CuSO4 koHuenTpanuu 0,4
MOJIB/1?

13. Kaxoit 06seM Bogopoa (H.y.) BELISTUTCS Ha KaToje, ecnu depe3 pactBop NaCl mpomymmen Tok cunoif 2A B Teuenue 20 Mun?
14. Jlerans xpomupyercs B BogHoM pactBope Cr2(SO4)3 nipu cuie Toka 3A. OnpeaenuTs NpoI0JDKUTEILHOCTD DJIEKTPOIIN3a, €CITH
Ha MOBEPXHOCTH JIETaIN He0OXouMo HaHecTH 1,3 T xpoma. Beixon mo Toky paser 40%.

15. B yeM 0COOEHHOCTH METaJNTUIECKON CBSI3H?

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

17. Kakyro QyHKIIHFO BBITIOJHIET METAJLI IPU B3aUMOJICHCTBUY C KHCIOTaMU?

18. Yem oOBsACHSETCS TaCCHBHPOBaHKE MeTaIoB? Kakie MeTayuisl HacCHBUPYIOTCS KOHIIGHTPHPOBAHHBEIMHU PacTBOPAMH CEPHOH U
A30THOH KHCIOTBHI?

19. Kakue MeTasuibl B3aMMOAECHCTBYIOT C KUCIOTaMU U Lieaoyamu?

20. Kaxue mpoayKTHI ITOy4aroTcs P B3aHMMOJISHCTBUH aKTHBHBIX MeTautoB (Li — Al) ¢ KOHIIEHTpHPOBaHHON CEpHOM KHCIOTOH?
IIpuBenure npuMepsl U HAIUINUTE YPAaBHEHUS PEAKIIMMI.

21. Kakue BemiecTBa moiyqalorcsi Ipy B3aMMOAECHCTBUM MaJIOaKTUBHBIX MeTaII0B (Cu — Au) ¢ KOHLIEHTPUPOBAHHOM a30THOI

DA~




kucnotoi? IpuBeaure mpuMepsl U HANUIINTE YPaBHEHUS PEaKIUi.

22. B pacTBOp XOpOBOAOPOJHOM KUCIOTHI OMYCTUIN IIMHK KoJinuecTBOM BerecTBa 0,2 Monb. Kakoil 00beM raza moxer
BBIICINUTHCSA (H.Y.)?

23. lns momydeHus BOJOpoAa o0padoTany cMech CTPYKeK MeTajlia M MeJu Maccoit 1 T pacTBOpoM pa30aBIeHHOI CepHOI
KUCIOThI. OOBEM BBIIEIMBIIEr0CsS BOJOPOAa OKa3acs paBHbIM 1,12 11 (H.y.). BeIuucauTe coctaB cMecH B IPOIIEHTaX.

24. Tlpu pacTBOpeHHN 00pa3la CMECH OIMIOK MEJIM, XKeJe3a 1 3010Ta B KOHIIEHTPUPOBaHHOM a30THOH KHCIIOTE 00pa3oBanocs 6,72
nraszau 8,55 r HepacTBOpUMOro ocratka. [Ipu pacTBOpeHUHU TaKoH ke HaBECKU B XJIOPOBOJOPOJHOM KHCIOTE BBIIEIUIOCH 3,36 1
raza. OnpenenuTs NPOLEHTHBIA COCTaB UCXOJHON CMECH.

25. Kaxolt U3 MeTaJIoB HE BBITECHSIET BOJOPO/ U3 pa30aBIE€HHBIX PACTBOPOB KUCIOTHI:

a) Maraui, 0) xpowm, B) HATPHH, T) pTYTh
26. Kakue 13 nepeynciIeHHbIX METa/UIOB CIIOCOOHBI BRITECHUTH BOJJOPO U3 BOJIBI?
a) JKeneso, 0) Hatpuii, B) cepebpo, T) JTUTUN

27. YKene3Hast IIaCTUHKA Maccoii 6 T MOrpykeHa B pacTBOpP MEIHOTO Kynopoca. [InacTuaky BeiHynu, Beicymin. Ee macca
oka3zayach paBHoi 10,13 r. 28. Beruucnuts Maccy Meiu, OCEBLIEH Ha IIACTHHKE.

28. JIutuit maccoii 0,7 T omyctunu B 100 M1 Boasl. Onpenenute 00beM BBLACIUBILETOCS Ia3a 1 MacCOBYIO OO 00pa30BaBIIErocs
BEIIIECTBA B PACTBOPE.

Bomnpocs! u 3anaun x 1abopatopHoii padote «HachIeHHbIE YTIIEBOAOPOIB

I. [IpoBepuB pacTBOPUMOCTb B CEPHOM KUCIIOTE M WIENIOYH, CIeIaliTe BbIBOJ O KUCIOTHO-OCHOBHBIX CBOMCTBax
Ba3eJIMHOBOTO Macia.

2. CpaBHHUTE pacTBOPUMOCTH Ba3eJIMHOBOIO Maciia B Ka)X/I0W M3 Tpex Ipynn pacTBoputeneil. B xakoil rpynmne
pacTBoOpseTCcs Ba3eNMHOBOE Macio?

3. Ha ocHOBaHMU TOJIydEHHBIX PE3yNIbTATOB MPEACKAXKUTE, B KAKOM M3 pacTBOpUTeled — auaTuioBoM adupe ([1=1,15D, [
=4,34), muokcane ([1=0, [1=2,21) wim numetmindopmamue ([1=3,86D, [1=36,7) — Ba3eIMHOBOE MaCIIO PaCTBOPSATHCS HE OYIIeT.
4. IMpoucxoaut 1M M3MEHEHNE OKPACKH IepMaHraHaTa KaJlus B poOHupke?

5. CpaBHHTE JIeiCTBUE OKUCIUTENECH — MepMaHraHata Kajiusi B HeHTpalbHOU, KUCIOHM M ILENOYHOM cpenax — Mpu
KOMHATHOM TeMIlepaType ¥ PU HarpeBaHUHU.

6. Ha ocHOBaHWMH TPOBECHHOTO AKCIIEPUMEHTa CAETAlTe BBHIBOJ 00 OTHOIICHHH aJIKAHOB K OKHCIICHHIO.

7. ITo xaxoMy MexXaHH3My HpPOTEKaeT peakius OPOMHPOBAHHMS MIPEACIBHBIX YIIIEBOAOPOIOB?

8. ITouemy s mpoBeneHUs] peakuu OPOMHUPOBaHUS ajKaHOB HeoOxoxumo oGiryuenne Y® cserom?

9. OOBscHHUTE, TOYEMY B 3aKPBITOH YEpHBIM KOJITAYKOM KIOBETE PEaKIMOHHAs CMECh He 00EeCIIBEUMBACTCS.

10. HammmmTe cragun peaknuny OpOMUPOBAHUS TeKcaHa (B FéKCaHe HECKOIBKO BTOPHYHBIX aTOMOB YITIEpoja H,

CIIeZIOBaTeIbHO, BO3MOXHO 00pa3oBaHHE CMECH MPOJYKTOB MOHOOpOMHpoBaHHs1). HazoBUTE MPOIYKTHI peakiuy.

Bompocs! u 3agaun k nabopatopHoit padote «HeHachIeHHbBIe YIIIeBOIOPObl. AJTKEHBI, aTKHHBI, aJTKaTUSHBDY

L. HanumuTte peakio 6poOMUPOBAaHUS OJEHHOBOM KUCIOTHL. OOBSICHHTE MPOCTPAHCTBEHHOE HAIPABICHUE PEAKIIHU.
2. Kakast kadecTBeHHas! peakIysl UCIOIb3YeTCs JUIS JOKAa3aTeNbCTBA HEHACBHIILIEHHOCTH UCIBITYEMOIO COCANHEHHUS?
3. CpaBHHUTE PEaKIOHHYIO CIIOCOOHOCTH OJEHHOBOH M (yMapoBOH KHCIOT B PEaKHUSAX IEKTPO(GHUIEHOTO

HpUcoeuHeHNs. bpoMHupoBaHKe 0JICMHOBOM KHCIOTHI TPOUCXOJNUT NPH KOMHATHOH Temmepatype. [Ipenckaxkure, moTpedyercs Iu
HarpeBaHue npu OpoMupoBaHUU HyMapOBOIl KUCIOTHI.

4. HamummTe cxembl peakiuii Moiay4eHnsi, OpOMUPOBAHHS U MSATKOTO OKUCIEHMS (THIPOKCHINPOBAHMS) STHIICHA.

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

6. HanumuTe cxeMbl peakiuy MOTydeHHs alleTHUICHAa W KaueCTBEHHBIX PEaKIHi, BBIMTOTHEHHBIX B 3TOM OIIBITE.

7. OOBsICHUTE NPUYMHY HAIUYMS B IIEPBON MPOOMpPKE LICIIOYHON Cpebl, OOHApYKHBAeMOil ¢ MOMOIIBIO (eHoNpTaNeHHa.
8. O yeM CBUJICTENBCTBYET B HAOIIOZAEMOM ONBITE 00ECIBEUYMBAHNE OPOMHOM BOJBI M pacTBOpa MEepMaHTaHATa Kayus?
9. Kaxkoe 3aximodeHne 0 CTPOGHHH NMPOAYKTAa PEAKIH MOXKHO CIETaTh Ha OCHOBAHUM NPOOBI C OpOMHOI BOJOM?

10. Hanumure cxemy peakiuu OpoMHUPOBaHHS METUIMETaKpUIIaTa.

Bormpocs! u 3a1aun k 1abopaTopHOH paboTe « APOMaTHIECKHE YTIIEBOIOPOIBD)

1. Hanmumute cxeMy OKuCIeHUs 1-MeTHi-2-3TUa0eH301a.

2. B pesynbrare okucieHus romosiora 6eH3zosia noiydeHa tepedraneBas kucinota (6eH3011-1,4-muKkapOOHOBAs KHCIOTA).
Kaxwe yrieBo1opoasl MOTIH OBITH TOABEpTrHYTH okucienuro? [Ipusemure 1-2 mpumepa.

3. Hammmmte cxeMy peakuuu cyinb(pupoBaHus HadTaluHA, yIUTHIBAsA, YTO B YCIOBHUSAX OIBITA CYIb(GHPOBAHME IPOUCXOTUT

npu Temnepatype 140-190 °C.

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

L. HanunmuTte cxeMy peakuuy MOTydeHHs XJIOPITaHa.

2. Ilo xakoMy MeXaHU3My NpPOTEKAET 3Ta peaxuus?

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

4. HammmmTe peakuunio ruzponusa OSH3MIXIOpHUIA.

5. ITo xakoMy MeXaHW3My HPOUCXOAWT PEaKIHs THAPONIN3a OeH3MIXIopuaa?

6. IMouemy OeH3UIXIOPUL JIETKO BCTYMAeT B peakiuio ruaponu3a? Kakas mpoMexyrouHas dacTHLA oOpasyercsl B X0ne
peakuu?

7. YeMm 00BsICHACTCS YCTOWYNBOCTE XJOpOeH30a K THApoin3y? ONHIINTE pacrpeneieHne 3JIeKTPOHHON ITIOTHOCTH B

MOJIEKyJIe XI0pOeH307Ia.
8. Hanummre cxemy peakiuu AeruipaTaldy 3TUIOBOTO cnupra. [1o KakoMy MeXaHu3My NMpOTEKaeT 3Ta peakius?




9 Kaxoit npogykT oOpa3syercs B pe3ylnbTaTe Peakuu JeTHApaTaIliy 3THJIOBOTO CIUpTa?

10. Hanumure cxeMy peakiiuu Ka)JI0ro M3 CIUPTOB ¢ peakThBOM Jlykaca M yKakuTe MexaHu3M peakuuu. OOBsSCHUTE POIib
XJIOpUJa [IMHKA KaK KUCIOTHI JIbrouca.

11. Ha ocHOBaHWMH 3KCIIEpUMEHTANBHBIX JaHHBIX CACTAalWTe BBHIBOJ O PEAKIIMOHHON COCOOHOCTH MCCIEMYeMbIX CIIUPTOB.

12. Hanumre peakiuio B3auMoaeiicTBus ¢eHona ¢ xinopuaom sxenesa (III).

13. [Touemy peakiuss OPOMHPOBAHUS CIY)KAT KaYECTBEHHOU Ui 0OHApyxKeHHs] (HeHOIOB?

14. OOBsICHAUTE JIETKOCTh OpOoMHpOBaHUs (eHoa.

Bompoce! 1 3amauu k tabopaTopHoii padote «KapOOoHMITBEHBIE COSTUHEHHS. AJBICTUABI U KETOHBI»

1. HammmmTe peakiuro qucnporopnrnoHNpoBaHus GopMansaeriuna. Hamimdame, kKakoro coeqHEHNsT 00YCIIOBIMBAET,
KHCIIYIO PEAKIIHIO CPEeIbI?

2. [To kakOMy MEXaHU3MY OCYLIECTBIISIETCS PEaKUus AUCIPOIIOPLUUOHUPOBAHMS GopMaibaeruaa?

3. YTo npousoiaeT ¢ NpoIyKTaMH peaKLUH NpH AadbHEHIIEM HX OKHUCIEHUH, T. €. IpHU U30bITKe okucnuTena? Hamummre
ypaBHEHHE PEaKInH.

4. Hanumre peaknuio okucnenus: ¢popmanpaeruga rugpoxcugom menu(Il).

5. CpaBHuTE ClIOCOOHOCTDH K OKHMCICHHIO (hOpMajbJerujia U aleToHa Ha OCHOBAaHMM 3SKCIIEPUMEHTAIILHBIX HaOJIOICHHUI.
6. HammmmmTe cxeMy peakuny B3amMopeicTBus (opManbiaernaa ¢ 2,4-THHATPO(GEHIITHIPA3HHOM.

7. Ilo xkakoMy MeXaHU3MY OCYLIECTBIISIETCS peakuus?

8. HanumuTte cxeMy peakuuy MOTydeHHs OKCHMa alleTOHA U OMMIINUTE MEXaHU3M.

9. Hammmmre peakunto o6pasoBanust Honopopma.

10. Crioco0eH T ATIIIOBBIH CITUPT 00pa3oBBIBaTE Homohopm?

1. Kaxkue coenuHeHHs MOXHO OOHapyXUTh C MOMOINBI0O HOA0(hopMHOM MpoOsI? Kakue CTpykTypHbIE (PparMeHTsl OHU
JIOJKHBI COAEPHKATh?

12. HammmmTe cxeMy peaknmy arieToHa ¢ THAPOCYIL(PHUTOM HATpHS M OOBACHUTE, IT0O KAKOMY MEXaHH3MY OHa IPOTEKaeT.
13. Kaxkne oOpa3yrorcs BemiecTBa, €ClIM Ha MOIY4eHHOE IMPOM3BOIHOE MOIEHCTBOBATh Pa30aBICHHBIM PACTBOPOM KHCIOTHI?

Bompoce! 1 3aaun k 1abopaTopHoii padoTe «KapOoHOBBIE KUCTIOTHI M MX (DYHKIIMOHAJIBHBIC IIPOU3BOIHBICY

1. HamummTe cxeMy peaxiuy OKHCICHUs OCH3albAeriga KUCIOPOIOM BO3IyXa.

2. IMouemy mpoucxoauT obeciBeUrBaHIE PAcTBOpa MepMaHTaHATa Kanus MpU J00aBICHUH 3TaHONA?

3. HammmmTe cxeMy AnCCOLMAIMU YKCYCHOHM KHCIOTHL Kak moarBepskmaercss 3TOT HPOIECC SKCIEPUMEHTAIBHO?

4. HammmmmTe cxeMy peaknmy yKCYCHOM KHCIIOTHI C THAPOKCHIOM HaTpus. Kak MOXHO ONpemenuTh KCIEPHMEHTAIEHO

HEUTpaIu3aluio YKCYyCHON KHCIOThI?

5. Hanumre cxemy peaxiuu oOpasoBanus anerata sxenesa(lll).

6. Hammmmmte ctpykTypHy'0o (GopMyidy THAPOKCHIA JHAIeTaTa jKejesa.

7. Hanmmure cxemy peaknun oOpa30BaHUs KAIBIUEBOH COJIM CTEAPUHOBOM KHCIIOTHI.

8. Kakne coeauHeHust Ha3bIBAIOTCS MbBUIAMH?

9. HamummTe cxemy peakuny oOpa3oBaHUs OKcallaTa KaJbIIUs.

10. Hammmmmre cxemy peaknuy oOpa3oBaHHS 3THIIAIlETaTa.

11. Ilo xkakOMy MEXaHU3MY OHA OCYILECTBISETCS?

12. KakoBa posb KOHIIEHTPUPOBAHHOHN CEpHON KUCIOTHI B PEAKIHH dTeprpUKanuun?

13. Hanumure cxemy peakiuu IeI0YHOTO TUApoin3a Ha npumepe 2-0-oneou-1-O-nansmutonin-3-O-cTeponiriviyHa.
14. Ha gem ocHOBaHa mpo0ba, ¢ MOMOIIBIO KOTOPOI yCTaHABINBAETCS TTOJTHOTA OMBIICHUS?

15. C Kaxoll Lenpl0 K PeaKIMOHHOM cMecH J00aBiseTcss HACHILCHHBIN PacTBOP XJIOpHIA HATPHA?

16. Hanummre cxemy peaxkiuu T'MApoJIM3a MblUla Ha NPUMEpE NaJbMUTAaTa HATPUS.

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

18. O yeM CBUCTENBCTBYET NMEPBOHAYAIBHOE OTCYTCTBHE OKPAIIMBAHMSA WHIUKATOpA U MOSABICHHE OKPAIIMBaHUSA ITOCIE

no00aBieHUs BOIBI?

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

L. HanummuTe cxeMbl 00pa3oBaHMs THAPOTapTpaTa U TapTpaTa Kaus.

2. O 4eM CBUCTENBCTBYET 00pa30BaHUE JBYX COJICH BUHHOW KHCIIOTHI?

3. Hammmmmte cxemy B3ammoneiictus rugpokcuna mean (I1) ¢ taptpatom kxamumst. Hanmamem, Kakoro CTpyKTYpHOTO
(parmeHTa 00yCIOBIIEHA PeaKus?

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

5. Kakoi IpomyKT pasioskeHHs JIMMOHHOM KHUCIOTHI OOHapyuBaercst B 1-if mpobupke? Hanmmmre cxeMy peakiuu.

6. Kakoit mpoaykr paznoxkeHUs oOHapyxuBaeTcs Bo 2-i nmpoOupke? Hamumure cxeMy peakIid.

7. HamumuTe cxeMy TayTOMEpHBIX NPEBPAIIEHUH alleTOYKCYCHOTO 3(Hpa, MPOHCXOIINX IPU KOMHATHOH TeMIeparype.
8. Kakoii cTpyKTypHBIH (parMeHT MOJIEKYJbl alleTOyKCyCHOTro 3¢upa oOyciaBinBaeT (hHOJICTOBO-KPACHOE OKPAIIUBAHHUE C

xnopuom xeresa (I111)?

9. Kakue ¢axTopbl cnocoOCTBYIOT CTaOMJIM3alUU €HOJIBHON (OPMBI allETOYKCYCHOTO ddupa?

10. [Touemy (uoNETOBO-KpAaCHOE OKpALIMBAHUE MCUE3AeT KAXKAbIM pa3 mpu Ao0aBieHuu pactBopa Opoma? Hanummre cxemy
peaKuuy, MPUBOASIICH K 00eCIIBEUBAHUIO PACTBOPA.

11. Hanmmure cxeMy B3aUMOJICHCTBHS alleTOYKCYCHOTO 3(upa ¢ pa30aBICHHON CEpHOW KUCIOTOM.

12. Kakue mpoayKThl pacIieIieHus aleToyKCycHoro 3¢upa oOHapyxkuBatorcs B 1-if u 2-if mpoOupkax? Hanumure cxeMsl
COOTBETCTBYIOIINX PeaKyii 0OHapYKEHUS MPOIYKTOB PACIICIICHHS.

13. Kaxkoe mpeBparieHue nperepreBaeT CaJuIHIOBas KUCIOTa IPpX HarpeBaHWU? HammmmTe cxemy peakmni.

14. B gem cocrout npudrHaA MOMYTHEHHSI pacTBOpa BO BTOpOoH mpobupke? HamummTe cxeMy peaxkumuu.




Bomnpocs! u 3anaun k 1aboparopHoil pabote «I'erepodyHKIIMOHATBEHBIC COSAUHEHH. AMHHOKHCIIOTHI, TIENTUABDY

L. HanumuTte ypaBHEeHUE peakuud B3auMOAEHCTBHS IHMIHHA C HUHTUIPUHOM.

2. KakiMn BHEITHMMH NpH3HAKaMU XapaKTePH3YeTcsl peakuus | |-aMHHOKHCIOT ¢ HUHTHIPUHOM?

3. Kakoe mpaxtuueckoe MpUMEHEHHE MMEeT peakius [|-aMHHOKHCIOT C HUHTUAPHHOM?

4. HanummuTte ypaBHeHHe peakuuy B3auMOAEHCTBHA IMUIMHA ¢ (GOPMANIbIECTUIOM.

5. KakoBbl NpUYNHBI U3MEHEHUsI OKPACKM MHIMKATOpa?

6. Kakoe mpaxtuueckoe mpUMEHEHHEe NMEeT peaknus [ |-aMHHOKHCIOT ¢ (hopMabaeTHaoM?

7. HanumuTe cxeMy B3aHMOJSHCTBUS TNIMIKHA C a30TUCTOH KHcnoToil. HazoBure oOpaszoBaBIMecs COCIUHCHUS.
8. Kakoe mpakTuueckoe MpUMEHEHHE UMEET peakiMs aMUHOKUCIOT € a30TUCTOM KHCIOTOi?

9. Hammmmmre cxemy B3amMonelcTBus raunuHa ¢ kapooHarom meau(Il).

10. Kaxoit nBer xapakTepeH AT PacTBOPOB KOMILIEKCHBIX COJICH Memqu?

11. Hanumure ypaBHeHue peakiuu B3auMOAEWUCTBUI [|-alaHMHA C TMAPOKCUIOM HaTpus. [louemMy u3MeHseTcs okpacka
UHJUKATOpa B X0O/€ PEaKUH?

12. Hanumure ypaBHeHHe peakiiuu B3auMOAEWUCTBUS []-aJlaHMHA C XJIOPOBOAOPOAHOM kucioToil. [louemy usmensercs
OKpacka HHAMKATOpPa B XOJI¢ peaKIuu?

13. ITouemy [|-aMMHOKHCIIOTBI CIIOCOOHBI B3aUMOJICHCTBOBATh C KUCIOTAMH M ILEI04aMu?

14. HammmmTe ypaBHEHHE peakuny B3aUMOACHCTBHS THPO3WHA C KOHIICHTPHPOBAHHOM a30THOI KHCIOTOI.

15. Kaxkue [|-aMHHOKHCIOTHI OyIyT AaBaTh MOJOOHYIO PEakumuio?

16. [Touemy mpu noGaBlIeHMHM aMMMaKa OKpacka MOJYYEHHOTO PacTBOpa U3MEHSAETCS OT KEITOH B OpaHKeBYr0?
17. Hanumure cxemy B3aumopencTBus 1ucrenHa c¢ aneratom ceuHua(ll).

18. Kaxkoe mpaxtiueckoe MpUMEHEHHE MMEeT peakius IHCTenHa ¢ coysiMu ceuHIa (1I)?

19. Hamumute cxemy oOpa3oBaHHs Omyperta.

20. KakoBbl BHEIIHHE MPU3HAKU TOJIOKUTEILHON OUYpETOBOM peakiun’?

21. Bce nmu Genkn maroT OMYpETOBYIO PEaKIHIO?

22. Kakue []-aMHHOKHCIOTBI B cocTaBe Oellka MOYKHO OTKPBITH C MOMOIIBIO KCAHTOTIPOTEHHOBOW peaKIiu?

23. Hanumure B obmem Buae cxeMy peakiuu Oenka ¢ areratoMm cBuHma(ll).

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

Bomnpocs! u 3anaun k 1abopaTtopHOi paboTe «YriieBoasl. MOHO- U MOIHCAXaPHUIBD)

L. Kakue cTpykTypHBIE (DparMeHThI, coAepKaliecs B MOJEKYJE IVIFOKO3bl, OOHAPYKMBAIOTCS pEaKUUed ¢ TMAPOKCUIOM
memu(11)?

2. Yem oOBsicHsIEMCS 0OIIHOCTD peaxiun ruapokcuna Menu (II) st sTureHruKoss, BUHHON KHUCIOTH B D-TimioK0361?
3. Hanumre peakiuio o6pa3zoBaHusi KOMIUIEKCHOH conn noHa Menu (1) ¢ AuonbHBIM parMeHTOM Ha MpUMEpe
STUIIECHIIIUKOTISL.

4. HammmmmTe cxeMy peaknny OKHCIEHHH TIIIOKO3BI rHapokcunoM menu (I1).

5. UeM 0OBsICHSIETCS HATMUME BOCCTAHABIUBAIOLINX CBOWCTB Y TIIFOKO3HI?

6. OOBsICHUTE TPUYUHY U3MEHEHHSI OKPAaCKU BEPXHErO CJIOSl B IPOOHpKE.

7. HammmmmTe cxeMy peaknuy B3aUMOJAEHCTBHS TITIOKO3BI C aMMHAYHBIM PACTBOPOM THAPOKCHIA cepedpa.

8. Kaxkast pyHKIHMOHANBHAS TPYIIIA TIIFOKO3BI NPOSBIISCT BOCCTAHABIMBAIOIMINE CBOMCTBA?

9. OO0BbsicHuTe OOJIBIIYIO XpOMATOrpaUUECcKyl0 MOABMKHOCT PaMHO3bI MO0 CPABHEHHUIO C TIIIOKO30H.

10. MokHO 11, pacnonarasi BEIECTBAMH — CBUJIETEIAMH, TOJIbKO 1O BenumunHe Rf npeHTHUIMpOBATH HEM3BECTHOE
BEIECTBO?

1. HanumuTte ctpoeHue caxapos3sl (¢ moMomnsio ¢popmyn Xeyopca). Kakyro koH(HUTypanuio MMEOT aHOMEPHbBIE aTOMBI
yriepoza B octatkax D-dpykTo3s! n D-riroko3sl, BXOAAIINX B COCTAB MOJIEKYIIbI CaXxapo3bl?

12. [Mouemy caxapo3a He crocoOHa K ITUKIIO-OKCO-TayTOMEPHHU?

13. OOBsICHUTE IPUYIMHY OTCYTCTBHS BOCCTaHABIMBAIOIMINX CBOWCTB y Caxapos3bl.

14. Byner nu MyTapoTHpOBaTh CBEXKENPUTOTOBIEHHBIN BOAHBIA PacTBOP caxapo3bl?

15. ITouemy cBobGonHast D-rimtoko3a naer monoxurenbHyro mpo0y Tpommepa, a []-IUTIOKO3HBIH OCTAaTOK B caXxapo3e 3TOH
npoOsI He 1aet?

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

17. Kaxkoit 13 MOHOCaxXapHIHBIX OCTATKOB B MOJIEKYJIE JIAKTO3HI CITIOCOOCH K IUKIIO-OKCO-TayTOMEPHH?

18. OOBsICHUTE NPUYHMHY HAJIWYHS BOCCTAHABIUBAIOMNX CBOHCTB Y JIAKTO3BI?

19. Kakoil nucaxapup siBiseTcs CTPYKTYpHOH eaumHUIEH amuiio3bl? Kakoi THI TTTMKO3UIHOMN CBA3M OCYIIECTBISIETCS B 3TOM
JucaxapHjie Mex Iy ocTaTkaMu D-Iriroko3bl?

20. Kakyio xoH(popMaImio UMeeT IMoMcaxapuaHas mMefmb aMUiI03bI?

21. UYem 00BsicHSCTCS 00pa30BaHUE OKPAIICHHOTO KOMILIEKCA aMUIO3bI C HOJOM (COSUHEHUE BKIIOYEHMs)?

22. Hanummre peakuuio rvaposiv3a MaiabTO3bl, SBISIOMIEHCS CTPYKTYpHOM enuHHULEeN Kpaxmana. B kakoil cpene
IIPOUCXOAMT 3Ta peakuua? Kakoil MOHOCaxapu[ MOJIy4aeTcs B pe3ynbTaTe MOJHOIO THIPOIN3a Kpaxmania?

23. O KakuX U3MEHEHMAX BO BTOPUUYHOU CTPYKTYpEe IMOJMCAaXapUIHBIX LENed KpaxMaa CBUAETEIbCTBYET OTCYICTBUE
CHHETO OKpaIluBaHUs ¢ HOIOM?

24. OOBbsIcHUTE, TIOUEMY TI0JIOXKUTENIbHAS IIpoOa TpoMMepa CBUIETENBCTBYET O MOJHOM THJPOJIM3E Kpaxmaia.

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

L. HanummuTte cxeMy peakuuy DHPHINHA C BOAOIL.

2. IToueMy BOIHBIN pacTBOp MMPHIMHA W3MEHSIET OKPAcKy KpacHOTO Jakmyca? Kakoil cTpykTypHBIH (parmeHT
00ycraBIrBaeT OCHOBHBIE CBOWCTBA MUPUIIHA?

3. Kakue cBoiicTBa mupuarHa MPOSBISIIOTCS B PEAKLUMU C MUKPUHOBOM KucnoToN? HamuimumTe cxeMy peakiuu oOpa3oBaHuUs




NUKpaTa NAPUJUHA.

AR

OOBSICHUTE YCTOWYMBOCTh MUPUANHA K OKUCIICHUIO.

Kakum kputepreM apoMaTHUYHOCTH YIOBIIETBOPSET MOJEKyJa MUpUAUHA?
INoueMy nupuaNH MPOSBISET OCHOBHBIA Xapakrep?

Hanummure cxemy B3auMoAeHCTBUS NUPUAMHA C BOJIOM.

Hanumure TayroMepHbie GOpMbI MOYEBOH KHCIOTHI.

Hamnumure cxemy B3auMOAEHCTBHS MOYEBOM KHUCIOTHI C TUAPOKCHIOM HATPHH.
0. OOBsICHUTE PUYIMHBI BOZHUKHOBEHMSI OKPAIIMBAHUA B MYPEKCHIHOHN mpooe.

6. YHAEBHO-METOJUYECKOE U THO®OPMALIMOHHOE OBECIIEYEHUE JUCHUIIIMHBI (MOAY JIS)

6.1. PexoMeHayemas IuTepaTypa

6.1.1. OcHoBHas TUTEpPaTypa

ABTOpBI, COCTaBUTENHN 3armaBue WznarensctBo, ron | Komnu-Bo
JI1.1 | Kuszes . A., Heopranmueckast Xumust: yaeOHHK M.: [Ipoda, 2004 94
Cwmapeirus C. H.
JI1.2 |T'enppman M. U., Heopranunueckas xumust: yaedHoe mocoove Cankr-IlerepOypr: | DnexkTpoH
IOctpatos B. I1. Jlans, 2022 HBII
pecype
JI1.3 |Tenspman M. U., Heopranmueckas xumust: yaeOHOE TOcoOne s By30B Cankr-IlerepOypr: | DnekTpoH
IOctpatos B. I1. Jlanb, 2025 HBIN
pecypce
6.1.2. JlonosiHuTEIBHAS JIUTEPATypPa
ABTOpBI, COCTaBUTENHN 3arnaBue WznarensctBo, ron | Komuu-Bo
JI2.1 | Xomuenko I'. II., Heopranuyeckas XAMHs: yIeOHUK CIl6.: UTK 50
Hurosuu U. K. I'panut, 2009
6.2. Ilepeuensb pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTH "UHTepHeT"
21 | Xumus
22 | Xumus
93 | Xumus

6.3.1 IlepevyeHsb MpOrpaMMHOro odecrevyeHust

6.3.1.1 | OC Windows XP

6.3.1.2 | MozillaFirefox

6.3.1.3 [ MozillaThinderbird

6.3.1.4|7-Zip

6.3.2 IlepeyeHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1 | DnexTpoHHas OMOIHOTEYHAs cHCcTeMa H3aaTenbeTBa «JIaHby. [loHOTEKCTOBAs AIIEKTPOHHAsT ONOIHOTEKA.

VHnuBHuIyanbHBIN HEOTpaHMYSHHBIH TOCTYN Yepe3 GUKCHPOBAaHHEIN BHEIIHUH [P anpec akameMnu HeorpaHHYEHHOMY
KOJIMYECTBY MOJB30BATENEH U3 TI000H TOUKH, B KOTOPOl UMeeTcs AOCTyI K cetr HTepHeT.http://e.lanbook.com

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIJIMHBI (MOAYJIS)

Aynuropus

Bun pabot

Hasnauenne

OcHaIIeHHOCTh

322

YuebHast aynuTopust

Cronbl, CTymbsi ydEHHUYECKHE, IEMOHCTpAIiOHHOEe 00opyaoBaHME
(mpoextop ACER (1 mT.), nudpoBas uHTepakTHBHas gocka (1 mT.),
nepcoHanbHblii  Kommbeiorep ACER (1 mr.) u y4eOHO-HAIVISAHBIC
TOCOOHS

431

VYueOHas ayquTopHs

xad co crmenuanM3UpOBaHHBIM WHBEHTapeM (IPOOMPKH, KOJIOBI,
MUTNETKY, IITAaTHBBI, MEpHBIE CTaKaHbl, XUMHUYECKHE peakTuBbl) (1
mrt.), mKkap BHITSDKHON (1 miT.), Tabauma «PacTBOPUMOCTh KHCIOT H
ocHoBaumit» (1  mt.), Tabmmma  «[lepmoamveckas  cucrema
MenneneeBa» (1 mrT.), qocka kiaccHast (1 miT.), cToNBl TabopaTOpHBIE
(5 wt.), Tabyperku (14 mr.), pakoBuna (1 wr.), cryn n/m (1 mr.)

429

Y4eOHast aynuTopus

Hlkad co crenuanu3MpOBaHHBIM HHBEHTapeM (IPOOHPKH, KOJIOBI,
MMUTNIETKY, INTAaTHBBI, MEPHBIC CTaKaHbl, XUMHUYECKHe peakTuBbl) (1
mrt.), mKkap BBHITSDKHOW (1 mT.), Tabnuma «PacTBOPUMOCTH KUCIOT H
ocHoBaHui» (1 mr.), Tabmuna  «llepmogmueckas — cucrema
MenneneeBa» (1 mir.), crena (1 mT.), mocka kiaccHast (1 mT.), CTOJBI
naboparopHble (5 mT.), Tabyperkn (17 mrT.), cronm mpenonasarens (1
wmrt.), pakoBuHa (1 mwr.), cryn /M (1 wr.)




Ixad co choenuanu3UPOBAHHBIM HHBEHTapeM (IPOOHPKH, KOJIOHI,
IIUIICTKY, LITAaTHUBBI, MEPHBIC CTaKaHbl, XHMHUYECKHE peakTuBbl) (1
mrT.), mKag BEITSDKHOHM (1 mT.), Tabmuma «PacTBOPHMMOCTH KHCIOT H
427 VYueOHast aynutopust ocHoBaumit» (1  mmr.), Tabmuma  «[lepmommdeckas  cucreMa
MenpneneeBa» (1 mrT.), gocka kinaccHas (1 mr.), cronsl TabopaTOopHbBIE
(5 mT.), Tabyperku (19 mir.), cron mpemnoaaBatens (1 IIT.), pakOBHHA
(1 mt.), cryn /m (1 mmT.)

KoMmbrotepHass TEeXHHKAa C BO3MOXHOCTBIO IOAKIIOUCHUS K CETH
"Untepuer" u  obecneyeHWeM  JOCTyma B DJIEKTPOHHYIO
[Homemenue qist nHPOPMAIMOHHO-00pa30BaTeNbHYI0  cpexy opraHu3anuu(l9 mr.),
CaMOCTOATETbHON paboThl | CTOMBI (17 IIT.), KOMIBIOTEPHBIH CTON 6-M MECTHBIM (3 INT.), CTYIbs
yuenuueckne (34 wmT.), cryaest w/m (18 mT.), cremmaxu ¢
nuTeparypoii, Buaeoysennuutens Optelec Wide Screen (1 mir.)

123

8. METOIMYECKHUE YKA3AHUA /IS OBYYAIOIIUXCA 11O OCBOEHUIO JUCHHUIIJIMHBI (MOY JISA)

Meroavka M3ydeHHsi Kypca MpegycCMaTpUBAeT HapsAAy C JIEKUMAMH U 1aOOpaTOPHBIMH 3aHATHAMH, OPraHM3aLUI0 CaAMOCTOSATEIbHON
paboOTHl CTYICHTOB, NPOBEICHHE KOHCYIBTAIMH, PYKOBOJCTBO JOKJIQJAMH CTYACHTOB [UIS BBICTYIUICHHS Ha HAayJIHO-TIPAKTHUECKUX
KOH()EPEHITHUSIX, OCYIIECTBICHHE TEKYIIEro, IPOMEKYTOUHOTO (hOPM KOHTPOIISL.

Cucrema 3HaHMH 1O AUCHMIUIMHE (HOPMHPYETCS B XOJE€ AyAUTOPHBIX M BHEAyAUTOPHBIX (CaMOCTOATENBbHBIX) 3aHATUi. Mcnonb3ys
JICKIIMOHHBIA MaTepuaji, Y4eOHMKH ¥ YydeOHBIC IT0COOMS, [OTIONHHUTENBHYIO IJUTEPATypy, TPOSBIAA TBOPUYSCKHA MOIXOM,
oOygaromuiics TOTOBHTCS K JIAOOPAaTOPHBIM 3aHATHAM, pacCMaTpHBas WX KaK IOMOJHEHHE, YITyOJICHHE, CHCTEeMaTH3aIlHI0 CBOMX
TEOPETUYECKUX 3HAHUH.

J171st OCBOCHUS IUCIUILINHEI CTYIEHTaMU HEOOXOANMO:

1. mocemaTh JIEKIINH, Ha KOTOPHIX B C)KATOM M CHCTEMHOM BHJE H3JIaraloTCsi OCHOBBHI JIWMCIMIUIMHBL: AIOTCS ONpENeNCHUS TTOHATHH,
TEpPMHHOB, KOTOpPBIE IOJDKHBI 3HATh CTyAeHTHL. CTYIeHTY BaXkKHO IOHATh, YTO JIEKIHSA €CTh CBOeoOpas3Has TBoOpueckas (opma
caMoCTOATeNbHOW paboTel. Hano meITaTbes CTaTh aKTUBHBIM COYYAaCTHMKOM JIEKIUM: AyMaTb, CPAaBHUBAaTh H3BECTHOE C BHOBb
MOJTYy4aeMBIMHA 3HAHHWSMH, BOWHTH B JIOTHKY W3JIOKCHHS MaTepHana JICKTOPOM, CIIEIUTh 3a XOZAOM €ro MBICICH, 3a €ro
apryMeHTanuel, HaXOMUTh B HEH Kaxymruecs BaM cIa0OCTH. Bo BpeMs JeKmum MOXKHO 3aJaTh JIEKTOPY BOIIPOC, XKENaTeIbHO B
HNHCBMEHHOH (opMe, 4TOOBI HE MEIIaTh U HE HAPYHIaTh JIOTUKU IPOBEACHUs JeKiuu. Kakpas nexuus JOJDKHA OBITH JIOTHYECKH U
BHYTPCHHE 3aBEpIICHHBIM ATallOM HM3JIOKEHHs Marepuana Kypca. ITopsmok M3ioxeHHS W 00beM HM3J1aracMoro Ha KaKIOH JIEKIUH
Matepuana ompenernsercs Pabodeil mporpamMMoill ydeOHOH IHCIMIUIMHBI W HPETYCMOTPEHHBIM B HEH pacHpenefieHHeM KOJMYecTBa
4acoB Ha Kaxmyro TeMy. Kaxkmas JeKmus CTPOUTCS IO MPUHIOUILY TPHAABL OT OOIIEro — K YacTHOMY, a Ha €€ 3aBEepIIAoIieM 3Tare
— BO3BpalleHHe K oOIleMy Ha ypOBHE BHOBb H3JI0KEHHOTO MaTepuana. JTo TpeOyeT MOAYMHEHUE €€ OIpPENeNIeHHOMY, CTPOTro
BBIZICP)KMBAEMOMY aJTOpPUTMY Wi IutaHy. OueHp BakHO cOOTHecTH MaTepHai JICKIMH C TEMOH IpOTpaMMBEI M YCTAHOBHTH, KaKHE
€e BOIIPOCHl HANUIM OCBEHICHWE B MPOCIYIMIAHHOHM JeKiuu. Taioke IMOJIe3HO oOpamarbes M K ydeOHmKy. Jlekmms m ydeOHMK He
3aMEHSIOT, a JJOTOIHSIOT APYT APYra.

2. mocemars J1a0OPAaTOPHBIE 3aHATHSA, K KOTOPBIM CJEAyeT TOTOBHTbCS M aKTUBHO Ha HUX paborars. JlaGopaTopHbIE 3aHSTHS
HEOOXOIMMO IUIAHMPOBATH TaK, YTOOBI TeMa JIGKIMH TIPEANIeCTBOBajla JAaHHOW TeMe JabopartopHoro 3aHsTHs. Ha mepBom
1a00paTOPHOM 3aHATHU CTYACHTHI, KPOME HMHCTPYKTaXka II0 TEXHHMKE O€30MacHOCTH, MOJDKHBI OBITH HPEIYNpexIeHBl O pabouem
pacnopske 3aHATHSA, B YACTHOCTH O TOM, YTO UX pabouue MecTa AOJKHBI ObITh HOATOTOBNEHHI 10 3BOHKA. JlabopaTopHOe 3aHATHE
HEOOXOMMO HAYMHATh C OMPOCa, KOTOPBIHA I TPYNIBI B 15 4enmoBek He MOJDKEH 3aHMUMaTh Oonbmie 15-20 muH. Bo Bpems ompoca
JIOJDKHBI OBITH OIIPOIICHBI BCE CTYAEHTHI TPYIIBI, ITO3TOMY BOIPOCHI, IpEATaraeMble CTYAEHTaM, IOJDKHBI OBITh HACTOJIBKO
KOHKPETHBI, UYTOOBI TpeOoBall KOPOTKOTO, KOHKPETHOTO OTBETa. 3aTeM IpernojaBaTelb MODKEH O3HAKOMHTH CTYIEHTOB C
COZICp)KaHUEM 3aHATUS, C KOHKPETHBIMH OOBEKTaMH, KOTOpbIE OHM JOJDKHBI HM3y4uTb. Ha KaskIoM 3aHSATHH, NapajulelibHO C
nabopaTopHOil paboTON, peKOMEHIyeTCsl BBIIENATH A CTYACHTOB BpeMs (BO BTOPOH MOJOBHHE 3aHATHS) Ha TIPEIbABICHHE Ha
HOpOBEpPKYy pPaboOT, Ha IPOXOXKACHHE TEKYIIEro TECTHPOBaHUS (NHUCBMEHHOTO OTBETa Ha YK€ IPOpPabOTaHHBIC paHEEe TEMBI
nabopaTopHbIX 3aHATHUH). CTyOEeHTbl, NPONMYCTUBIIME 3aHATHE, WIM HE IOATOTOBUBIIMECS K HeMy, IpHUIIallaloTcs Ha
KOHCYNIBTAIIMIO K TIpernojasaTemto. JlabopaTopHoe 3aHSATHE 3aKaHYMBAETCS IIOABEJCHHEM MTOTOB: BBIBOJAMH II0 TeMe H
BBICTABJICHHEM OIICHOK.

3. cHUCTEMAaTHYEeCKH 3aHMMAaThCS CaMOCTOATENBbHOW paboTOH, KOTOpas BKIIOYaeT B ceOsl M3ydeHHE NOMOJIHUTEIbHON HMH(pOpMAaIWH,
MaTepHaloB y4eOHMKOB M CTaTell W3 IEPHOJUYECKON JIUTEpaTyphl, pEIICHHE 3a/ad, HalHMCaHHe [OKJIANO0B, pedepaToB s
TIOJTY9IEHHS TITyOOKHX JOTIONHUTENBHBIX 3HAaHUH. 3aTaHUS IS CAMOCTOSATETIFHOW pabOTHI BEIIAIOTCS MPENOaBaTeIIeM.

4. Tox pYKOBOJCTBOM IIPEHOAABATEN 3aHMMATHCS HAYYHO-HUCCIENOBATENBCKOM pPabOTOHl, YTO MpeAnoiaraeT BBICTYIUICHHS C
JIOKJIa/laM{ Ha Hay4YHO-IIPAKTHYECKUX KOH(EPEHIMAX 1 ITYOJIMKALMIO TE3UCOB U CTaTeH 110 UX pe3y/bTaTaM.

5. IpM BO3HMKAIOMMX 3aTPYJHEHHAX NPH OCBOCHMM IUCLUIIMHBI, U1 HEYCHEBAIOMIMX CTYAEHTOB M CTYIEHTOB, HE MOCEUIAIOIINX
3aHATHSA, IPOBOMATCSA €XKEHEACNbHBIE KOHCYIBTAIINH, Ha KOTOPHIC NPHITIANIAIOTCS HEYCIICBAIONINE CTYACHTHI, a TakKe CTYHAEHTEHI,
UCIIBITHIBAIOIINE TOTPEOHOCTH B MOMOIIH MPETOAABATENS IPH U3YUCHUH AUCIUTUINHEL

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



