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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

IIPOUCXOXKICHUA
Kranuduxarms Bbakanasp
®opma 0OyueHUs 3a04HasA
OO6mast TpyI0eMKOCTh 53ET
YacoB 1o yaeOHOMY IIaHy 180
Bunpl KoHTpOIA Ha Kypcax:
B TOM YHCIIE:
9K3aMeH 1
ayAUTOPHBIE 3aHATH 20

CaMOCTOsTebHAs paboTa 151

Pacnpeneneﬂne YacCoB JUCHMILUIMHBI 110 KypCcaM

Kype 1
Bun 3anstuii v | Pl Hroro

Jlexuuu 8 8 8 8
JlabopaTtopHbie 12 |12 |12 |12

B Tom uuncne uHT. 4 4 4 4
Wroro ayn. 20 120 |20 |20
KonrakTHas padora |20 |20 |20 (20
Cam. paboTa 151 | 151 | 151 | 151
Yacel Ha KOHTPOJTb 9 9 9 9
Hroro 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 pe3ysbTaTe ocBOeHUSs AMCUMILJIMHBI 00YYaIOIIUIACS 10/KEH

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)

HanmeHoBaHue pa3/iesioB H TeM /BUJ Cemectp / | YacoB | Komneren- | Jlureparypa | Unte | Ilpak. | Ilpumeuanue
3aHATHA/ Kype 197071 pakr. | moar.

Pa3nen 1. OcHOBHBIE OHSTHS 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 TOHATHSA XUMUH /Cp/ OIIK-2.1 JI1.1 Omnpoc,
OIIK-2.2 JI1.3J12.1 IIPOBEPKa
OIIK-2.3 D1 D52 23 3aJaHuNi
Tema 1.2. OcHOBHBIC 3aKOHBI XUMUH /JIek/ OIIK-2.1 J1.1
OIIK-2.2 JI1.3J12.1
OIIK-2.3 013233
Tema 1.2. OcHoBHBIE 3aK0HBI XUMHHU /Cp/ OIIK-2.1 JI1.1 Omnpoc,
OIIK-2.2 JI1.3J12.1 MpOBEpKa
OIIK-2.3 213233 3a/laHui
Paznea 2. CtpoeHue atoma u
NepUOINYEeCKHii 3aKOH
Tema 2.1. DneKTpOHHOE CTPOCHUE OIIK-2.1 J1.1
aToma /JIex/ OIlK-2.2 JI1.3J12.1
OIIK-2.3 313233
Tema 2.1. DeKTPOHHOE CTPOEHUE OIIK-2.1 JI1.1 Omnpoc,
atoma /Cp/ OIIK-2.2 JI1.3J12.1 IIPOBEpPKa
OIIK-2.3 D1 D2 23 3aJaHuNi
Tema 2.2. Ilepuoanyeckuii 3aK0H U OIIK-2.1 JI1.1 Jlexnusa Oecena
MEPUOINYECKAS] CHCTEMA XUMUYECKUX OIIK-2.2 JI1.3J12.1 HIH «IUAAJIOT C
anemenToB /I.11. Menneneesa /JIex/ OIIK-2.3 013233 ayIuTOpHE
Tema 2.2. Ileproauueckuii 3aK0H U OIIK-2.1 JI1.1 Omnpoc,
MEePUONYECKAsl CHCTEMa XUMHUYECKUX OIIK-2.2 JI1.3J12.1 MpOBEpKa
anementoB JI.. Menneneena /Cp/ OIIK-2.3 21392 53 3aaHul
Paznen 3. Xumnueckasi CBSI3b M CTPYKTYpa
MOJIEKY.T
Tema 3.1. Tunel xumuueckux cpsizeid /Cp/ OIIK-2.1 JI1.1 Omnpoc,
OIIK-2.2 JI1.3J12.1 MIpOBEpKa
OIIK-2.3 213233 3alaHui
Tema 3.2. 'nOpuan3amnms aTOMHBIX OIIK-2.1 JI1.1 Omnpoc,
opbutaneit. 6- u n-cBs3u /Cp/ OIIK-2.2 JI1.3J12.1 IIPOBEpPKa
OIIK-2.3 D1 52 23 3a1aHuNi
Paznen 4. OcHOBHBIE 3aKOHOMEPHOCTH
NMPOTEeKAHUS XUMUYECKUX peaKkiuii
Tema 4.1. TeruoBsie 3hHEKTH peakIuid. OIIK-2.1 JI1.1 Ormpoc,
Onranenus /Cp/ OIIK-2.2 JI1.3712.1 IpoBepKa
OIlK-2.3 2132 33 3aJlaHuH,
3ammTa
1m1ab0paTOPHBIX
pabot
Tema 4.2. CKOpOCTb XUMHUYECKUX OIIK-2.1 JIT.1 JlabopaTopHoe
peaxmuii /J1a6/ OIIK-2.2 JI1.3712.1 3aHATHE.
OIIK-2.3 313233
Tema 4.2. CKOpOCTb XUMUYECKUX OIIK-2.1 J1.1 Omnpoc,
peaxuuit /Cp/ OIIK-2.2 JI1.3J12.1 IIpoBepKa
OIIK-2.3 0193293 3aJJaHuH,
3aInTa
1a00paTOPHBIX
pabot
Tema 4.3. XuMuueckoe paBHOBECHE. OIIK-2.1 JIT.1 JlabopaTopHoe
Mpunnumn Jle Hlatense /J1a6/ OIIK-2.2 JI1.3712.1 3aHATHE.
OIIK-2.3 212233 Pabora B
MaJIbIX
rpyrmax.
Tema 4.3. XuMuueckoe paBHOBECHE. OIIK-2.1 JI1.1 Ormpoc,
Ipunnun Jle latense /Cp/ OIIK-2.2 JI1.3J12.1 MpoBepKa
OIIK-2.3 213233 3aIaHuiA,
3aImTa
1mabopaTopHBIX

pabort




Paznen 5. ®Pusuko-xummuveckas Teopus
PacTBOPOB IEKTPOJIUTOB U

HEYIEKTPOJIHTOB
Tema 5.1. Mexannsm obpa3oBaHus OIIK-2.1 JI1.1 Omnpoc,
pacTBOPOB U UX Kiaccudukarys. MneansHse OIIK-2.2 JI1.3J12.1 IIPOBEpPKa
U peajibHble pacTBOPHI. PacTBopeHune kak OIIK-2.3 2132 33 3aJlaHuH,
(usnko-xumuaeckuit porecc /Cp/ 3aIuTa
1mabopaTopHBIX
pabot
Tema 5.2. 3aBUCHMOCTb PACTBOPUMOCTH OIIK-2.1 JI1.1 Omnpoc,
Pa3ITUYHBIX BEIIECTB OT MPUPOIBI OIIK-2.2 JI1.3J12.1 MIpOBEpKa
pacTBOpUTES, TEMIIEPATYPHI U OIIK-2.3 213233 3a/IaHUH,
nasnenus /Cp/ 3aIuTa
71a60PaTOPHBIX
pabor
Tema 5.3. CriocoObI BEIpaXeHHS OIIK-2.1 JI1.1 [Ipobnemuas
KOHIICHTPAIUU pacTBOPOB /JIex/ OIIK-2.2 JI1.3J12.1 JIEKLUsA
OIlK-2.3 3132 33
Tema 5.3. CriocoObI BbIpakKEHHsI OIIK-2.1 JIT.1 Ompoc,
KOHIICHTpAIu pactBopoB /Cp/ OIlK-2.2 JI1.3J12.1 IIpoBEpKa
OIIK-2.3 D152 33 3aJaHuH,
3aImTa
nabopaTopHBIX
pabor
Tema 5.4. DnexTponuThl U OIIK-2.1 JI1.1
9JEKTpONUTHYECKast auccouunanys /J1a6/ OIIK-2.2 JI1.3J12.1
OIlK-2.3 3132 33
Tema 5.4. DnexTponuThI U OIIK-2.1 JIT.1 Ormpoc,
aNeKTpoNuTHYeCcKast auccoruanys /Cp/ OIIK-2.2 JI1.3712.1 MpoBepKa
OIIK-2.3 212233 3aIaHuiA,
3aIImTa
nabopaTopHBIX
pabort
Tema 5.5. NoHHOE npon3BeiCHNE BOIBI. OIIK-2.1 JI1.1
Bonopoansriit mokazarens. [TonsTue 06 OIIK-2.2 JI1.3J12.1
uHIUKaTopax /J1ab/ OIIK-2.3 3132 33
Tema 5.5. MoHHOE IpOU3BEJEHUE BOABI. OIIK-2.1 JI1.1 Omnpoc,
Bonmopoausiii nokasatens. [lorsartue 06 OIIK-2.2 JI1.3712.1 IIpOBEpKa
uHaukatopax /Cp/ OIIK-2.3 D192 53 3a1aHuil,
3aImTa
1mabopaToOpHBIX
pabot
Tema 5.6. I'maponus coneii /J1a6/ OIIK-2.1 JI1.1
OIlK-2.2 JI1.3J12.1
OIIK-2.3 313233
Tema 5.6. I'mnponus conett /Cp/ OIIK-2.1 J1.1 Ompoc,
OIIK-2.2 JI1.3712.1 MIpoBEpKa
OIIK-2.3 D1 D2 23 3aJJaHHH,
3aInTa
1a00paTOPHBIX
pabot
Pazgen 6. KommiiexkcHble coeTuHEeHUsI
Tema 6.1. HomenknaTypa 1 Knaccuduxanus OIIK-2.1 JIT.1 Ompoc,
KOMIUIEKCHBIX COeIMHEeHnH. Baxkneiinime OIIK-2.2 JI1.3J12.1 MpOBEpKa
TUTIBI KOMIUTEKCHBIX coenuHenuit /Cp/ OIIK-2.3 21 D2 33 3aJJaHHM,
3aImTa
J1a00PaATOPHBIX
pabot
Tema 6.2. Xumudeckas CBs3b B OIIK-2.1 JI1.1 Ormpoc,
KOMIUIEKCHBIX COeIMHEHUsX. Jucconnanus OIIK-2.2 JI1.3712.1 IIpoBepKa
KOMILJIEKCOB B BOJHBIX pacTBopax /Cp/ OIIK-2.3 2132 33 3aJlaHuH,
3aIuTa
1a00paTOPHBIX

pabot




Pa3znen 7. OkucauTebHO-
BOCCTAHOBHUTEJIbHbIE PEAKIHH.
DJIeKTPOXMMHYeCKHe MPo1ecchl

Tema 7.1. CymHoCTh BOCCTAHOBIICHUS — OIIK-2.1 JI1.1
okucieHus. Boccranosurenu u OIIK-2.2 JI1.3712.1
okucnureny /Jlex/ OIlK-2.3
Tema 7.1. CymHoCTh BOCCTAHOBIICHUS — OIIK-2.1 JIT.1
okucieHus. Boccranosurenu u OIIK-2.2 JI1.3J12.1
oxucaureny /J1ad/ OIIK-2.3
Tema 7.1. CymHOCTb BOCCTAHOBIICHHUS — OIIK-2.1 JI1.1 Omnpoc,
okuciieHus. BoccranoBuTenu u OIIK-2.2 JI1.3J12.1 MpOBEpKa
oxucmurenu /Cp/ OIIK-2.3 21392 53 3aJIaHUH,
3aImTa
1a60PaTOPHBIX
pabot
Tema 7.2. Metozsl cocTaBiIeHUs ypaBHEHUN OIIK-2.1 JI1.1
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX OIIK-2.2 JI1.3J12.1
peakuuii. BiusHue cpenpbl Ha Xapakrep OIIK-2.3
npoTeKaHus peakiuii /JIex/
Tema 7.2. Metozpl cocTaBieHUs ypaBHEHUN OIIK-2.1 JIT.1 Ormpoc,
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX OIIK-2.2 JI1.3J12.1 MpOBEPKa
peakuuii. BiusHue cpelpl Ha XapakTep OIIK-2.3 0103233 3aJaHuH,
npotekanus peakimii /Cp/ 3aImTa
1a00PaTOPHBIX
pabor
Tema 7.3. DnexTponn3 pacTBOPOB U OIIK-2.1 J1.1 Ompoc,
pacIiaBoB 3IeKTPoJauToB /Cp/ OIIK-2.2 JI1.3J12.1 MIPOBEpKa
OIIK-2.3 2102233 3aaHNH,
3aImTa
11a60PaTOPHBIX
pabot
Tema 7.4. l'anbBaHUYECKUI SJIEMEHT. OIIK-2.1 JIT.1 Ormpoc,
OnekTpoaHsie noteHuansl. Kopposus u OIIK-2.2 JI1.3J12.1 MpOBEPKa
3amura Meramios /Cp/ OIIK-2.3 91 352 93 3aJIaHuH,
3aImTa
1a60PaTOPHBIX
pabor
Pasnen 8. Heoprannueckas xumusi.
Ba:kHeiimme KiIaccbl HEOPTAHAIECKUX
coenHeHMIt
Tema 8.1. Kimaccudukanus 1 HOMEHKIaTypa OIIK-2.1 JI1.1 Omnpoc,
HPOCTHIX U CIOXHBIX BemmecTs /Cp/ OIIK-2.2 JI1.3712.1 IIpOBEpKa
OIIK-2.3 213233 3aIaHui
Tema 8.2. Kiaccudukarus 1 HOMeHKIaTypa OIIK-2.1 JIT.1 Ompoc,
okcuJoB. IlomyueHue u cBoicTBa OIIK-2.2 JI1.3J12.1 IIpOBEpKa
coneo0Opa3zyroniux okcuaos /Cp/ OIIK-2.3 2122 33 3aaHAl
Tema 8.3. OcHOBaHUSA (THAPOKCHUIIBI OIIK-2.1 J1.1 Ompoc,
meraiuioB) /Cp/ OIIK-2.2 JI1.3J12.1 MpOBEpKa
OIIK-2.3 2102233 3aJaHuf
Tema 8.4. Kucnorsr /Cp/ OIIK-2.1 JI1.1 Ompoc,
OIIK-2.2 JI1.3J12.1 NIpOBEPKA
OIIK-2.3 213233 3aaHuit
Tema 8.5. Conu /Cp/ OIIK-2.1 JI1.1 Ompoc,
OIIK-2.2 JI1.3J12.1 MIpOBEpKa
OIIK-2.3 2122 33 3aaHul
Pazgen 9. Jk3amen
Ok3ameH /Ox3aMeH/ OIIK-2.1 J1.1
OIIK-2.2 JI1.3J12.1
OIlK-2.3

5. ®OHJI OHEHOYHBIX CPEJCTB

5.1. IlpumepHBIii HepedyeHb BONPOCOB K 3a4eTy

He npenycmorpen YII




5.2. IlpuMepHbIii NepedyeHb BONMPOCOB K IK3aMeHY

DK3aMeHaIMOHHBII OUIIET COAEPKUT 3 BOIIpOCa:

1 Bompoc u3 pasznena «TeopeTHYecKie OCHOBBI XUMHID

2 Bompoc - mpakTudeckoe 3aaanne «PaccraHoBka ko3dduruentos B OBP MeTo10M 251€K-TpOHHOTO OanaHcay
3 Bompoc — 3aaya

Bompocsl k 9K3aMeHy pa3/eieHbl Ha 2 YacTH:

- BOIIPOCHI JIJIsl OLIEHKW 3HAHUH Teoperndeckoro Kypea (1,2 Borpoc)

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

Bompocs! 17151 OLICHKU 3HAHUH TEOPETHYECKOTO Kypca
1. Ipenmer u 3amaun XUMHUH. SIBIICHHS QU3NYECKHE M XUMUYECKHe. MecTo XUMUHU CPEIH €CTECTBEHHBIX HAayK. XUMHSA U
9KOJIOTHSI.

2. OCHOBBI aTOMHO-MOJIEKYIApHOH Teopun. [loHATHE aToMa, 31eMeHTa, BemecTBa. OTHOCUTENbHAs aTOMHAs U
OTHOCHTEINIbHAs MONEKYISIpHAsk MaCChI.

3. Mons - equHuIA KONMUYECTBAa BeulecTBa. MoJsipHas Macca.

4. 3aKOHBI CTEXHMOMETPHUH: 3aKOH COXPAaHEHHUSI MAcChl BEIIECTBA, 3aKOH MOCTOSHCTBA cocTaBa. OTHOCHUTENBHAS IIOTHOCTh
rasa.

5. Crtpoenue atoma. AtomMHoe sapo. M3otonbl. CTaOHUIbHBIC U HECTAOWIBHBIC SIIPa.

6. JIBoiicTBeHHas: pupoa d1ekTpoHa. CTpoeHHe 3IEKTPOHHBIX 000I049eKk aToMOB. KBaHTOBEIE 4rcia. ATOMHbBIE
opbuTtanu. DNeKTpOHHbIE KOH(PUTYpALIUK aTOMOB B OCHOBHOM U BO30Y)KIEHHOM COCTOSIHUSIX.

7. Otxpsitre [I. . MenneneeBsIM NepUOJUYECKOTO 3aKOHA U CO3JaHUE MEPHOANYE-CKON CHCTEMBI XUMHUYECKUX
snemeHToB. CoBpeMeHHast (OPMYNTNPOBKA IEPHOINISCKOTO 3aKOHA.

8. CrpoeHne MeproaMIecKOd CHCTEMBI: OOJBIINE W Majble TIEPUOJBI, TPYIIBI U MOA-TPYIIIHL.

9. 3aBHCUMOCTb CBOIICTB 2IEMEHTOB U 00pa3yeMbIX UMM COCTUHEHUI OT MOJ0XKEHUS dJIEMEHTa B NMEepHOANYECKON cucTeMe.
10. Bumbr xuMudeckoil cBs3u: KOBasleHTHas (TMOJSIpHAs M HEMOJISApHAs), HOHHAs, METaJl-THIecKas, BOJOPOIHAS.

11. MexaHU3MBI 00pa30BaHUS KOBAJICHTHOHN CBS3M: OOMEHHBIN M JJOHOPHO-aKIENTOPHBIN. DHEPIUs CBA3M.

12. DNeKTPOOTPUIATENbHOCTE. [10NAPHOCTD CBA3M, UHIYKTUBHBIA 3PQEKT.

13. Kpatnsle ca3u. Moaens rubpuausanuu opoutaneil. CBsi3b JIEKTPOHHOM CTPYK-Typbl MOJEKYN C UX T€OMETPHUYECKHM

CTpoeHUEM (Ha IpUMEPE COSTMHEHHH IIEMEHTOB 2-TO Tie-proJia). Jlenokann3anus 3JeKTPOHOB B COMPSHKCHHBIX CHCTEMaX,
Me30MepHBIH 3 HeKT.

14. BanenTHocTb M creneHb okucneHus. CTpykrypHble (Gopmynsl. M3omepus. Buasl nzomepun, CTpykTypHas u
IIPOCTPAHCTBEHHAS! U30MEPHUSI.

15. ArperaTHble COCTOSIHUSL BELLIECTB U IEPEXObl MEXy HUMH B 3aBUCHUMOCTU OT TE€M-IIEpaTypbl U AaBicHUA. [a3bl.
T"a3oBbIe 3aKk0HBI. YpaBHeHHE MeHneneeBa - Knanelipona. 3akoH ABOraipo, MOJISIpHBIH 00beM.

16. Kunkoctu. Acconmanys MONEKyI B KHIKOCTAX. TBepasle Tema. OCHOBHBIE THIbI KPUCTAIUIMYECKUX PELIETOK:
KyOWMdJecKne 1 reKcaroHaJIbHBIE.

17. Knaccuduxaruss XuUMHYECKIX PeakIuii: PeakIuu COSIUHEHHS, Pa3JIOKEeHNUs, 3aMe-IIeHUs], OOMEeHa.

18. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakiy. OnpesieleHue CTEXHOMETPUYECKUX K03(D(HUINUEHTOB B ypaBHEHUSX
OKHCIIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKIIUH.

19. Psan ctannapTHBIX AJIEKTPOIHBIX MTOTEHIUAJIOB.

20. TenoBbie 3 HeKTbl XUMUYECKHX peakuuid. TepMOoXUMUYecKrue ypaBHEHHs. Ten-ioTa (JHTaIbNU) 00pa3oBaHUs
XUMHYECKHX coeTUHEHHH. 3akoH ['ecca B ClIeICTBUS U3 HETO.

21. CKOPOCTbh XUMHMUECKUX PEAKLUil. 3aBUCUMOCTb CKOPOCTH PEAKLMU OT NMPHUPOJIbl U KOHIIEHTPALMK PEArupyoluX

BCIICCTB, AaBJICHUA, TEMIICPATYPhI, IPUMCHCHUA KaTaJInu3aTopa. Koncranra CKOpOCTH XUMHYECKOI peaknuu. 9Hepm;1 AaKTHUBAalluH.
Karanus u KaTaJin3aTOpHI.

22. OOpaTUMOCTh XUMHYECKHX PEaknnii. XHMHIECKOe PaBHOBECHE M YCIOBHs ero cMme-meHus, npuanoun Jle IaTense.
KoncranTa paBHOBecHs, CTENEHb IIPEBPAIICHNUS.

23. PactBopsl. PacTBOPHMOCTB BELIECTB U €€ 3aBUCHMOCTB OT TE€MIIEpaTyphl, JaBICHUS, IPUPOIBI pacTBopuTens. CrocoOsl
BBIpa)KEHHsI KOHLIEHTPALMK PAacTBOPOB: MaccoBast JOJIsl, MOJIb-Hasl A0JIs, MOJIsIpHasi KOHIeHTpauus. TBepable pacTBophl. CIIaBhbl.

24. CunbHble U cabble 3JIeKTPOIUTHL. DIEKTPOIUTHYe "cKas auccormarmsa. Koncranta aucconnanuu. CTeneHb
JIFICCOIHAIIHH.

25. WonHble ypaBHEHUS peakuuil.

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

27. I'uoponus coneit.

28. DNEeKTPON3 BOAHBIX PACTBOPOB M PACIUIaBOB cojieid. [Ipoiecchl, mpoTeKawlye y KaTola U aHoAa.

Bompocs! Ha o1eHKY NOHMMAaHWS/ yMEHHH

B ypaBHEHHHM peaknuu paccTaBUTh K03()(OUIIMEHTHI METOOM IEKTPOHHOTO OanaHca. Ha-mmcaTs moypeakitny OKUCICHUS U
BOCCTaHOBJIEHHA. OnpenenuTb OKUCIUTENb U BOCCTAHOBUTEb.

H2S + HCIO = S + HCI + H20

KOH + CI2 = KCIO3 + KCI + H20

K2MnO4 + H20 = KMnO4 + MnO2 + KOH

PbS + H202 = PbSO4 + H20

CaH2 + H20 = Ca(OH)2 + H2

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

K2Cr207 + H2SO4 + Na2S03 = Cr2(S0O4)3 + H20 + Na2S04 + K2S04
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As2S3 + HNO3 + H20 = H3AsO4 + H2SO4 + NO

TiO2 + C + CI2 = TiCl4 + CO

NaBrO3 + H2SO4 + NaBr = Br2 + Na2S0O4 + H20

Cul + H2S04 + KMnO4 = CuSO4 + 12 + MnSO4 + K2S0O4 + H20
Fe(NO3)2 + 02 + H20 = Fe(NO3)20H

H5106 = 1205 + 02 + H20

K2Se + NaNO3 = K2Se0O4 + NaNO3

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

(NH4)2Cr207 = Cr203 + N2 + H20

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

AgNO3 = Ag + NO2 + 02

NH3 + Br2 = N2 + NH4Br

B + NaOH + 02 = NaBO2 + H20

Cu(NO3)3 = Cr203 + NO2 + 02

Fe203 + KNO3 + KOH = K2FeO4 + KNO2 + H20

Cr203 + Na2CO03 + 02 = Na2CrO4 + CO2

Na2S03 = Na2S + Na2S0O4

BrO2F = BrF3 + Br2 + 02

Cr203 + NaNO3 + NaOH = Na2CrO4 + NaNO2 + H20
HMnO4 = MnO2 + 02 + H20

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

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

PbO2(t) + HNO3 + H202 = Pb(NO3)2 + O2(r) + H20
KMnO4 + H202 = MnO2(t) + O2(1) +H20 + KOH

Zn(t) + NaOH(u36.) + H20 = Na2[Zn(OH)4] + H2(1)
K2Cr207 + H2S04 + K2S03 = Cr2(S04)3 + H20 + K2S04
FeSO4 + HNO3(konm.) = Fe(NO3)3 + NO2(r) + H20 + H2SO4
Cu(t) + H2SO4(kon1.) = CuSO4 + SO2(r) +H20

KI + CI2 = 12(t) + KCl

H202 + KOH + MnS0O4 = H20 + MnO2(t) + K2SO4

Cu(t) + HNO3(kon1.) = Cu(NO3)2 + NO2(r) +H20

12(t) + Cl2 + H20 = HIO3 + HCl

CuS(1) + HNO3(xon1.) = CuSO4 + NO2(r) + H20
Na3[Cr(OH)6] + Na202(t) = Na2CrO4 + NaOH + H20

P(t) + HNO3(korm.) = H3PO4 + NO2(r) + H20

K2MnO4 + H20 = MnO2(t) + KMnO4 + KOH

H2S + HNO3(koni) = S + NO2(r) + H20

Al(T) + NaOH + H20 = Na[AI(OH)4] + H2(1)

KMnO4 + K2S03 + H2S0O4 = MnS0O4 + K2S04 + H20
KMnO4 + K2S03 + H20 = MnO2 + K2504 + KOH

KMnO4 + K2S03 + KOH = K2MnO4 + K2S04 + H20
KMnO4 + H2S + H2SO4 = MnSO4 + K2S04 + S + H20
K2Cr207 + SO2 + H2S04 = Cr2(S04)3 + K2S0O4 + H20
K2Cr207 + KI + H2S04 = Cr2(S04)3 + K2S04 + 12 + H20
KMnO4 + HCI1 = CI2 + MnCI2 + KCI + H20

KI + H202 =12 + KOH

12 + H202 = HIO3 + H20

HCIO + H202 = HCI + 02 + H20

K2Cr207 + H2S + H2S04 = Cr2(S04)3 + K2S04 + S + H20
K2MnO4 + H20 = MnO2 + KMnO4 + KOH

NaBr + H2SO4 + NaBrO3 = Br2 + Na2S0O4 + H20
(NH4)2Cr207 = Cr203 + N2 + H20

Na2S03 +KMnO4+ H2S04(pa36)= Na2S04 + MnSO4 +H20+K2S04
Na2SO3 + KMnO4 + H20 = Na2SO4 + MnO(OH)2 + KOH
Na2S03 + KMnO4+KOH = Na2S04 + K2MnO4 + H20

KI + K2Cr207 + H2S04 (pa36) = 12 + Cr2(SO4)3 + H20 + K2504
H2S + K2Cr207 + H20 =S + Cr(OH)3™ + KOH

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

FeSO4 + H202(xoum)+ H2SO4(pa36) = Fe2(SO4)3 +H20

12 + CI2 + H20 = HIO3 + HCl

NaClO2 + KMnO4 + H2S04 (pa36 ) = NaClO3 + MnSO4 + H20 + K2S04
KI + H202 =12 + KOH

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

HI + HNO2 = 12 + NO-+ H20
(NH4)2Cr207=N2+Cr203+H20

SO2 + K2Cr207 + H2S04 (pa36) = Cr2(S04)3 + K25S04 + H20
FeCI3 + H2S = FeCl2 + S + HCI

FeCl3 + H2S = FeCl2 + S + HC1




77. Cu + HNO3(pa36) = Cu(NO3)2 + NO + H20

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

79. HCl1 + K2Cr207 = CrCl13 + CI2 +KCl1 + H20

3amaun. CriocoOBI BEIPaXKCHNUS COJCPIKaHUS PACTBOPEHHOTO BEIIECTBA B pacTBOpe. PacTBO-pUMOCTS.

1. HaiiTu MaccoByto 10J110 TIIOKO3BI B pacTBope, conepxkamieM 250 T Boxsl ¥ 40 T TII0-KO3BI.

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

3. 1 Mt 25 %-Horo (1o Macce) pactBopa coaepkut 0,458 T pacTBOpeHHOTO BemiecTBa. KakoBa MIOTHOCTH 3TOTO pacTtBopa?
4. Hx 400 r 50 %-noro (o macce) pactBopa H2SO4 Brimapusanuem ypanunu 100 r Bo-as1. UeMy paBHa MaccoBasi 4O
H2S04 B ocrasuiemcs pactBope?

5. ITpu 25 °C pactBopumocts NaCl B 100 r Boael. Haittn mMaccoByto nomo NaCl B Ha-CBIIIIEHHOM pacTBOPE.

6. Ckompko TpammoB 30 %-Horo (mo macce) pactBopa NaCl myxHO no6aButh K 300 T BoAbI, 4T00B! MOTydHuTh 10 %-HBIi
pactBop comnu?

7. B xaxoit macce Bozel Hago pactBoput 67,2 1 HCl (00beM M3MepeH Mpy HOPMAalbHEIX YCIOBHSX), YTOOBI MOIYdUTh 9 Yo-
HEIH (10 Macce) pactBop HCI?

8. Kaxkyro maccy 20 %-Horo (o macce) pactBopa KOH nHano mo6aButs k 1 kxr 50 %-Horo (o macce) pacTBopa, 4To0bI
NOJY4uTh 25 %-Hblii pacTBOP?

9. Omnpenennute MacCOBYIO JIONIO BEIIeCTBA B pacTBope, mosydeHHoM cMmemenneM 300 r 25 %-noro u 400 r 40 %-Horo (1o
Macce) pacTBOPOB 3TOTO BEIECTBA.

10. N3 400 r 20 %-Horo (0 Macce) pacToBpa IIpU OXJIAXKIEHUH BblIenunock 50 T pac-TBOpEeHHOTO BemiecTBa. UYemy paBHa
MaccoBasi JIOJs TOTO BENIECTBA B OCTaBILEMCS pacTBope?

11. Kaxoit o6sem Bomsl Haso npudasuts K 100 Mir 20 %-Horo (o macce) pactBopa H2S04 (p=1,14 r/mi), 9T00BI TOTYIUTH
5 %-Hblit pacTBOp?

12. K 500 mi 32 %-noii (mo macce) HNO3 (p=1,20 r/mu) npubaswmnu 1 11 Bogsl. Uemy paBHa maccoBas mosist HNO3 B
TIOJTy4EHHOM pacTBope?

13. Jo xakoro o6wema Hamo pazbaButh 500 mi 230 %-Horo (mo macce) pactBopa NaCl (p=1,152 r/mi), aroObl oayduts 4,5
%-nblit pactBop (p=1,029 r/mm)?

14. HaiitTi MaccoByro J10JI10 a30THOM KHCIOTBI B pacTBope, B 1 1 koToporo coxepxurcs 224 r HNO3 (p=1,12 r/mn).

15. ITmotHOCTE 26 %-HOTO (110 Macce) pacroBpa KOH parna 1,24 r/mi. Ckomsko mosreit KOH maxomures B 5 1 pactBopa?
16. B 250 r Bogs! pactBopeHo 50 r xpucramutoruaparta FeSO4-7H20. Beraucnuts Macco-Byr0 OO0 KPUCTAUIOTHAPATa U
6e3BoHOTO cynbdara xenesa (1I) B pactBope.

17. Hatitu maccel Bosel 1 MeHOTO Kymopoca CuSO4-5H20, HeoOXxoauMble JIIsl IPUTO-TOBJICHHUS OJHOTO JIUTPA PacTBOpa,
coxepxkamiero 8% (macc.) 6e3BoaHOI comu. [ImoTHOCTH 8 % pactBopa CuSO4 pasHa 1,084 r/mi.

18. Jns mpurotoBnenus 5 %-noro (mo macce) pactsopa MgSO4 B3sito 400 r MgSO4-7H20. Haiitu Maccy MOIydeHHOTO
pacTBopa.

19. Ckonbko moserr MgS0O4-7H20 namo npubaButh k 100 MonsiM Boabl, 4ToObI OMY-4uTh 10 %-HBIH pacTBop (MO Macce)
MgS04?

20. Ormpenenure MaccoByr noito CuSO4 B pacTBope, MOJy4eHHOM Tpu pactoBpeHuu 50 T MEAHOTO Kynopoca
CuS04-5H20 B 450 r BOIBI.

21. B kaxoit Macce BOABI Hy)KHO pacTBOpHUTH 25 r CuSO04-5H20, uro6s! nomyunts 8 %-HbIil pacTBop (1o macce) CuSO4?
22. Ckonpko rpammoB Na2S04-10H20 nano pactBoputs B 800 r Bojbl, 4ToObI nomyuuts 10 %-Hbl pacTBOp (IO Macce)
Na2S04?

23. Ckonbko TpaMMoB 2 %-Horo (1o Macce) pactBopa AgNO3 maayr mpu B3aumozencT-Buu ¢ u3dbitkoM NaCl 14,35 ¢
ocaaxa AgCl?

24, Haiitu maccy NaNO3, neooxoaumyro aist mpurotosiieHust 300 ma 0,2 M pactBopa.

25. Cxonpko rpammoB Na2CO3 coaepxkutcst B 500 mi 0,25 H. pactBopa?

26. B kakom o6weme 0,1 H. pacTtBopa comepxurcs 8 T CuSO4?

27. Jnsa neritpamuzauuu 30 mu 0,1 H. pacTBopa mienoyn norpedoBangock 12 M pacTBopa KUCIOTHL. OnpenenuTsb
HOPMaJIBHOCTH KHUCIIOTHI.

28. Haiitu momsipHOCTE 36,2 %-HOoTo (10 Macce) pactBopa HCI, mioTHOCTh KOoTOpOTO 1,18 T/Mmit.

29. B xaxom o6wseme 1 M pactBopa u B kakoM obwseme 1 H. pacTBopa comepxkurcs 114 v Al2(SO4)3?

30. PacrBopumoTts xmopuaa kaamus npu 20 °C pasra 114,1 r B 100 r Boabl. BEIUMCINTE MAaCCOBYIO JIOJIFO U MOJISUIBHOCTH
CdCI2 B HaCBIIIIEHHOM pacTBOpeE.

31. CkonbK0 MIITHIHTPOB 96 Y%-Horo (1o Macce) pactBopa H2SO4 (p=1,84 r/mi1) Hy)XKHO B34Th AJS NPUTOTOBIEHHS | JI
0,25 u. pactBopa?

32. Cxonbko munmiutpoB 0,5 M pacrBopa H2SO4 moxxHo npurotouth u3 15 mi 2,5 M pacrsopa ?

33. Kaxkoit o6wem 0,1 M pactBoap H3PO4 moxuO mpurotoButh u3 75 mi 0,75 H. pac-TBopa?

34. Kaxkoit 06vem 6,0 M pactBoap HCI myxHO B3sTH 11 npuroToBierus 25 mia 2,5 M pactsopa HCI?

35. ITnotHOCTE 40 %-HOTO (10 Macce) pactBopa HNO3 paBHa 1,25 r/mi. PaccuntaTh MONSPHOCTh U MOJISUTBHOCTB 3TOTO
pacTBopa.

36. BeramenuTs MaccoByrO JOJI0 THApoKcHaa HaTpus B 9,28 H. pactBope NaOH (p=1,310 r/mm).

37. B 1 xr Bogs! pactBopeHo 666 r KOH; mnotHocTs pactBopa paBHa 1,395 r/mia. Haii-tu: a) maccoByio nomto KOH; 0)
MOJISIPHOCTB; B) MOJISUTEHOCTb.

38. [TnotHOCTH 15 %-HOTO (10 Macce) pactBopa H2SO4 pasHa 1,105 r/Mi1. BerauciuTb: a) HOpMaJIEHOCTB; 0) MOJSIPHOCTB;
B) MOJISZIBHOCTB PacTBOpA.

39. ITnotHOCTE 9 %-HOTrO (MO Macce) pactBopa caxapo3sl C12H22011 paena 1,035 r/mMi1. BEIMHCIUTB: a) KOHICHTPALIUIO
caxapo3sl B I/1; 0) MOJISIPHOCTB; B) MOJIUTBHOCTE PacTBOpA.

40. Haiiti maccy Bombl, HEOOXOOMMYIO ISl IPUTOTOBIEHHS PAacTBOpa XJIopuaa HaTpus, coxeprkamero 1,50 mons NaCl na

1000 r H20, ecnu umeercs 10 r NaCl.




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

42. Kakoii 06vem 0,05 H. pacTBopa MoxHO moiaydnth U3 100 mu 1 H. pacTBOpa?

43. kakoit 00beM 2 M pactBopa Na2CO3 Hamo B3sTh it ipuroToBieHus 1 i 0,25 H. pactBopa?

44. CKOJIBKO MIJUTHIIUTPOB KOHIICHTPHUPOBAHHOH comsHON kucinotsl (p=1,19 /M), co-mepxameit 38 % (mo macce) HC,
HY)KHO B3ATh JJIsl MpUroToBienus 1 i 2 H. pactBopa?

45. K 100 mit 96 %-noi#i (mo macce) H2SO4 (rmotHocTts 1,84 r/min) npubasmmun 400 Mt Bozsl. [lomydwuiicst pactBop
TUTOTHOCTBIO 1,220 T/MII. BBIYHCIIUTH €r0 SKBUBAICHTHYIO KOHIICHTpa-IIHIO0 B MaccoBYro oo H2SO4.

46. PaccunTate HOpMaITBHOCTH KOHIIEHTPHPOBAHHOM COJIHOMN KUCIOTHI (IUIOTHOCTH 1,18 T/Mi), comepxameit 36,5 % (macc.)
HClL.

47. Kakoit o6wem 10 %-Hoii (1m0 Macce) cepHO# kucioThl (p=1,07 /M) motpeOyercsl Ui HEUTpalu3aluu pacTBopa,
conepskaniero 16,0 r NaOH?

48. Nwmeercst pactBop, B 1 1 koToporo coaepxkurcs 18,9 r HNO3, u pactBop, conepxa-muid B 1 1 3,2 r NaOH. B kakom
00BEMHOM OTHOILICHHH HY)KHO CMEIIATh 3TH PaCTBOPHI JJIs MTOY-YEHHS PacTOpa, MMEIOIIEr0 HEUTPATBHYIO PEaKIHIO?

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

50. Ckonbko rpammoB CaCO3 Breimazer B ocanok, ecnu k 400 ma 0,5 H. pactBopa CaCl2 npubaBuTh M30BITOK pacTBOpa
conbl?

51. Js meirpanm3ammu 20 ma 0,1 H. pacTBopa KucioTHl motpedosanock 8 mi pactBopa NaOH. Ckonsko rpammoB NaOH
conepkuT 1 11 3Toro pactBopa?

52. Ha neiirpanuzanuro 40 mn pactBopa menouyu uspacxogosano 24 miu 0,5 H. pactBopa H2SO4. KakoBa HOpMaJIBHOCTh
pactBopa menoun? Kakoit oobem 0,5 H. pactBopa HCI motpe6o-Basicst ObI 115 TOH Ke 1enu?

53. Jlis HeHTpanu3amuu pacTBOpa, cofepikamiero 2,25 T KHCIOThl HOTpedoBanoch 25 MII 2 H. pacTBOpa LIETOYH.
OmnpenenuTs SKBUBAJICHTHYIO MACCY KHCIIOTEHL.

54. Ha neitrpammuzanuro 20 mn pactBopa, coaepxkamero B 1 1 12 1 menouun, u3zpacxomgo-sano 24 miu 0,25 H. pactBopa
KUCTIOTHI. PaccunTaTh 3KBUBAJICHTHYIO MacCy IEJIOUH.

55. Kaxoit o6wem 15 %-Horo (o macce) pacrsopa H2SO4 (p=1,10 r/mn) noTpebyeTcs Uis MOTHOTO pacTBOpeHus 24,3 r
Mg? 27,0t Al?

56. Js nomaoro ocaxneHus BaSO4 u3 100 r 15 %-Horo (o macce) pactBopa BaCl2 motpeboBanocs 14,4 ma H2SO4.
Haiftu HopmansHOCTB pacTBopa H2SO4.

57. Kaxkoii 06veM 96 %-Holi (110 Macce) CepHOM KUCIOTHI (IUIOTHOCTH 1,84 I/MJI) M Ka-Kyl0 Maccy BOJIbI HY)KHO B3SThb IUIS
npurotoBieHus 100 mi 15 %-nHoro (o macce) pactBopa H2SO4 (p=1,10 r/m).

58. B 500 r Boxs! pactBopeHo npu HarpeBanun 300 r NH4CI. Kaxas macca NH4CI BeI-menmurcs u3 pacTBopa mpu
oxnaxaenuu ero 10 50 °C, ecnu pactBopumocts NH4Cl mpu a1oit Tem-niepatype pasaa 50 r B 100 r Boab1?

59. PacrBopumocTts xmopara kanus npu 70 °C pasna 30,2 1, a ipu 30 °C — 10,1 r B 100 r Bogsl. CKOJIBKO TpaMMOB XJIOpaTa
kanus Beigenutcs u3 70 r mHaceimenHoro mpu 70 °C pactBopa, ecnu ero oxinaauts a0 30 °C?

60. Kosdduuuent pactBopumoctu cynsdara meau npu 30 °C pasen 25 r B 100 r Bogsl. byner mu npu 370i1 Temneparype 18
% pacTBOpP COJIM HACBILICHHBIM?

61. CKOJIBKO TPaMMOB HUTpaTa Kaius BeIKpucTaumsyercss u3 105 r HaceimenHoro npu 60 °C pactBopa, e OXJIaJAuTh €ro
10 0 °C? Koa¢¢dpunneHTs! pacTBOPEMOCTH COJIM TIPH YKa3aH-HBIX TEMITEPaTypax cooTBeTCTBEHHO paBHBI 110 1 13 v B 100 r BoxEL

62. 1 1 Boap! Haceimedn CO2 npu 0 °C mox nasnenuem 506,6 klla (3800 MM.pT.cT.). Ka-KOH 00beM 3aiiMeT pacTBOPEHHBIH

ra3, eciy BBIIACIUTH €r0 U3 BOJBI M PUBECTU K HOpMaJbHBIM ycioBusiM? PactBopumocts CO2 nipu 0 °C paBna 171 mu B 100 M
BOJIBI.
63. PactBopumocts ammuaka mpu 20 °C paBra 702 M B 1 Mt Bogsl. HaliTu MaccoByro OO0 aMMUaka B HACHIIIEHHOM

5.3. TeMaTHKa KypCcOBBIX padoT (KypPCOBBIX MPOEKTOB)

He npenycmotpeno YII

5.4. DoH/1 OLIEHOYHBIX CpeacTB AJisl IPOBEICHUS TEKYLIE€ro KOHTPOJIs

IIpenonaBanue Heopranuueckoit XuUMuH KpoMe Kypca JISKIUH BKITI0YAeT 00s13aTeIbHOE MPOBEACHHE Ta00paTOPHBIX 3aHATHI.
Llenbto 1a00paTOPHBIX 3aHATHH SBJIAETCS (POPMUPOBAHME YMEHHH BBIOJIHSTH THIIOBBIC PEAKLMN HA (PYHKIIMOHAILHBIC IPYIIITBI 1
KaueCTBEHHO OIPEENIATh HEKOTOPBIE COCANHEHHUS.

JlaboparopHast paboTa BBITOJIHAECTCS KaKABIM CTYICHTOB HHANBUAYAIBHO. [I711 SKOHOMUH BpeMeHH U 0oJiee MIyOOKOTOo
OCMBICIICHUS Ta00PAaTOPHOH PabOTHI HEOOXOAUMO B MPOLIECCE CAMOIIOATOTOBKH MPOYUTATh ONMHUCAHHE OMBITOB, YACTUIHO
3aMOJHUTH MPOTOKOI abopaTopHOi paboThl. Ha kak1oM 3aHATHUM MOCIE BBIMOIHEHHS KCIIEPUMEHTAIBHON 4aCTU IPOBOJUTCS
TEKyIIUH KOHTPOJIb 110 YCBOSHHUIO ydeOHOTro MaTepuana. CTyleHTy peataracTcss HECKOJIBKO BOIPOCOB, HA KOTOPBIE OH JJAET OTBET
WIX YCTHO, WU B IUCBMEHHOM BHJIe. ECIM CTyIeHT IIpaBUIIBHO OTBETUII HA IPEIJIOKEHHBIE BOIIPOCH, 3HAYUT, MATEPUal TEMbI UM
YCBOEH, U OH IOJTy4aeT 3a4eT 110 JaHHOU TeMe.

Takum 06pazoM, (GOH OIIEHOUHBIX CPEICTB IO JAHHOM (hopMe KOHTPOIISI BKIIIOYAET B ce0s 2 SJIeMEeHTa:

- TpeOoBaHU K 0QOPMIICHUIO OTIETA;

- JOMOJTHUTENbHBIE BOIIPOCHI JUIS 3aIUTHI JIAOOPaTOPHOI pabOTHL

TpeboBaHMA K 0(OPMIIEHHIO OTYETA IT0 Ta00PAaTOPHEIM paboTaM

BBEJIEHUE

OO61ue TpeboBaHMs K BBIIOJHEHUIO Ta00paTOPHBIX paboT

ITepen BEITOTHEHNEM 1a0OPATOPHOTO MPAKTHKyMa HEOOXOIMMO Ha BBOJHOM JIA0OPATOPHOM 3aHITHH M3y9UTh OOIIHE IIpaBHIIa
MIOBE/ICHUS M TEXHHUKY O€30IIaCHOCTH TIPH BHIIOJTHEHHUH J1a00PaTOPHBIX padOT IO XUMHUH, CIIMCOK JINTEPATyphl PEKOMEHTyeMOH JUIs
UCIIONIB30BaHMs TIPH MOATOTOBKH K BRIIOIHEHHUIO Ta00PaTOPHBIX paboT u «TemaTudeckuit maaH 1ab0paTopHBIX paboTy,
UMEIOLMHCS B J1a00paTopHu.

IMopsimok TOATOTOBKH K BBITIOJIHEHHUIO JIAOOPaTOPHOI pabOTHI:




CTyIeHT JOJDKEH SIBIATHCS Ha Ta00paTOpHBIE 3aHATHS TOATOTOBICHHBIM K 1a00paTOPHOH paboTe, BEIOIHEHHE KOTOPO
HpeTycCMOTPEHO TEMATUUECKUM TUIAHOM Ha COOTBETCTBYIOILYIO 1aTy.

ITpenBapuTenbHast HOATOTOBKA K pad0OTe BKITIOYAeT 0(OpPMIICHIE TIEpBOH M BTOPOIl YaCTH OTYETa IO COOTBETCTBYIOIIEH (hopme H
BBIIIOJTHEHHE 33JaHUS JUIS CAMOCTOSITEIIFHOI ITOJTOTOBKYU K yKa3aHHOU J1abopaTopHOIt paboTe ¢ HCIOIb30BAHIEM MAaTEPHAIOB
JIeKUMH, ydeOHUKA U TaHHBIX METOJUUECKUX yKa3aHHM.

Oruer o npeacrosiieit padore odopmirsercs 1o cnenyronieii popme: 1aTa BBINOIHEHUs padoThl, Ne 1abopaTopHOit paboThl,
Ha3BaHHe paboThL, | TeopeTueckast 4acTs, I mpakTudeckas 4acTs.

Teoperuueckas 4yacTh - B pa3jesne H3IaratoTcs OCHOBHbIC ITOHSATHS, 3aKOHBI, pacieTHbIE (POPMYIIBI, KOTOPBIE HEOOXOIUMO YCBOUTD
JUISL CO3HATEIBHOT'O BBITOJIHEHHUS SKCIIEPUMEHTa U IPAMOTHOH 00pabOTKH pe3ynbTaToB. [lepedeHb MOHATHIT U 3aKOHOB UMEEeTCs B
METOIMYECKUX YKa3aHUIX K COOTBETCTBYIONIEH Ta00paTOpHOI paboTe B paszerne «reopeTndeckas 6a3a 3KCIepUMEHTay, C
UCIIONIb30BaHHEM KOTOPBIX BEIBOAATCS (DOPMYIIBI AT pacdeTa OIpeiesieMoi B paboTe BeMUUHEL. B KoHIIE pa3ena npuBoasITCsS
peleHurs 1 pe3yabTaThl BBIIOJHEHUS 3aaHUH I CAMOCTOSTENbHOM MOATOTOBKH K COOTBETCTBYIOLIEH 1abopaTopHOil pabdoTe.
ITpakTHdeckas 4acTb - B paszielie MPUBOJUTCS:

PHUCYHOK U OIUCAHUE OIBITHON YCTAHOBKUY;

nepedeHb He0OX0AUMBIX PEaKTHBOB, TIOCYbI, BCIIOMOTAaTEIbHBIX MAaTEPUAIIOB,

U3MEPHUTENBHBIX IPUOOPOB (JUIS H3MEPUTEIIBLHBIX TPUOOPOB yKa3aTh KJIACC TOYHOCTH, LIEHY JIeJICHHs) B METOJUIECKUX yKa3aHUAX K
BBITTOJTHEHHIO COOTBETCTBYIONIEH TabopaTopHOii paboTHl);

TUIaH HKCIICPHMEHTA,;

YpaBHEHMsI peaKiuii;

Tabyuna IS 3aIKCH PEe3yNIbTaTOB U3MEPEHUH.

Iopsox BeIMOTHEHHS Ta00paTOPHOI pabOTHI

Ha naGopaTopHOM 3aHSATHH CTYAEHT y4acTBYeT B MHIUBUIYaIbHOM cOOECEIOBAHUH C MPEIoAaBaTeNeM MO COACPKAHHIO
npezcrosieit padotsl. [IpenonaBaTens enaer 3akiI0UeHIE O TOTOBHOCTH CTyAEHTa K paboTe 1o coaepxanuio 1 u 2 yacrei
OTYeTa, pe3yJbTaTaM BBIIIOJHEHUS 3a/1aHus Ul CAaMOCTOSATENbHOM IOATOTOBKY, KOTOPBIE MPEACTABIISAIOTCS B BUJE CIIEAYIOLIUX
grileniing

B ciyuae 1ocTaTo4HOrO ypoBHS HOATOTOBKH CTYAEHT MOIy4aeT AOIYCK K BBIIOIHEHUIO IKCIIEPUMEHTA U 110/ HaOII0eHUEM
n1abopaHTa BBITIOJIHSAET pabOTy B COOTBETCTBHY C IUNIAHOM 3KCIIEPHMEHTA, BHOCHT PE3yIbTaThl H3MEPEHHH B TaONHILy, IPOBEPsIET
MOJIy4€HHBIE PE3yNbTaThl U IPABUIBHOCTD UX 3alUCH y IpeNnoaasarels. B ciaydae HenpaBUIbHOIO U3MEPEHUS U 3aIIUCU
MOJTyJIEHHBIX PE3yIbTaTOB CTYIEHT MOBTOPSET H3MEPEHUS U KOPPEKTUPYET 3aMUCU PE3yIbTaTOB, HOTOMY Pe3yIbTaThl H3MEPEHUH
Ha [IEpBOM 3Tare Lelecoo0pa3Ho BHOCUTh kKapaHiamoM. [Ipu focTuKeHnu pasyMHBIX PE3ynbTaToOB U MIPABUIBHOTO UX BHECEHHUS B
TaOIHILy HEOOXOIMMO MTPHUBECTH B ITOPAIOK paboyee MecTo, CaTh METOANYECKHE yKa3aHus, 000pyI0BaHHE JISKYPHOMY HIIH
71a00paHTy U MOAINCATh TaOJHIly SKCTIEpIMEHTANBHBIX JAaHHBIX Y IIperojaBaTelis. B 3ToM ciydae CTyIeHTy 3a4nThIBaeTCS
BBIIIOJTHEHHE SKCIIEPUMEHTA, eMy ClIeqyeT MIPUCTYMUTh K 00paboTKe pe3ynbTaToOB U COCTABICHUIO CIEYIOIEro pa3iena oT4era -
[II Pac4eTsl 1 BEIBOJBI.

B paznene momKkHBI OBITH IPEICTABICHEL:

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

Pacuer Teopermyeckoro 3HaueHHS (XTE0p.) ONpeesieMOii BEIMIMHEI IT0 COOTBETCTRYIONIEH (Gopmyre.

Pacuer oTHOCUTENBHOM OMIMOKY ¢ TOYHOCTHIO 70 0,1%.

IIpu npoBeneHUN pacueToB ¥ BHECEHUU YUCIOBBIX 3HAUEHHH pe3yabTaTOB U3MEPEHUI U pacdeToB B TaOIUILy HEOOXO MO
PYKOBOJICTBOBAThCSI OOIIMMU IIPaBHIIAMH 110 00pabOTKE pe3yNbTaTOB U3MEPEHUH.

ITocne 3aBepmenus 111 yactu oTuera, OH craeTcsa Ha IpoBepKy. I1ocie MoI0KUTENbHBIX PE3YIbTaTOB IPOBEPKU OTUETA JaHHAS
paboTa cunuTaeTcs BBIIOJIHEHHOM.

CTyIeHT JOMyCcKaeTCsl K 3K3aMeHy 10 JUCLMILUIMHE, €CIIH UM B TE€UE€HHE CEMECTPA BBIIOJIHEHBI BCE IPEAYCMOTPEHHbIE
TEeMaTHYECKIM IUIAaHOM J1a00paTOpHBIE pabOTHI, MOYYCHBI TIOJIOKUTENBHEBIC Pe3YIbTATHI ITPH BBOJAHOM KOHTPOJIE, KOHTPOJIBEHOMH
paboTe 1 BBIITOIHEHB! HHANBUTyaJIbHBIC 3aIaHUS IT0 COOTBETCTBYIOIIMM Pa3zenaM IIPOTPaMMBI.

Bompocs! uist 3ammTs 1abopaTopHON padoTEI

Bormpocs! 1 3aaun k 1a60paTOpHOH paboTe CKOPOCTH XUMUIECKON PEAKITHI»

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

Kakue ¢axTopbl BAUSIOT Ha CKOPOCTh XMMUYECKOW peakuun?

3aBUCUMOCTb CKOPOCTH PEAKIIMU OT KOHUEHTPALUU PEArupyrolIUX BELIECTB B TOMOI€HHON CHCTEME.
3aBUCHMOCTb CKOPOCTH PEAKLMU OT KOHLUEHTPALUU PEarupyroliuX BEIECTB B F€TEPOICHHON CUCTEME.
3aKkoH NIEHCTBYIONIMX Macc.

KoncranTa CKOPOCTH XMMHUYECKON peaKLuy.

BrnusiHre Temmnepatypbl Ha CKOpOCTh XUMHUYecknX peakiuid. [IpaBuino BarTt-T'odda.

Uro Takoe KaTaau3aTop, KaTajJu3 U MHTHOUTOP, AJIS Yero OHU HYXKHBI?

. KakoB mMexaHu3M AEHCTBHS KaTaJW3aTOPOB B TOMOTEHHOM M reTeporeHHoil cucremax?

10. BrIpasure MaTeMaTHUECKH CKOPOCTH HPSMBIX M OOpATHBIX PEaKIIHiA:

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

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

XNk~

11. Bo ckonbko pa3 yBeIMUYUTCS CKOPOCTh PEeaKiMU IMpH noBbimeHuH temmeparypsl ¢ 20°C mgo 50°C, ecnu TemnepaTypHBIi
k03¢ dHUnneHT paBeH 3.
12. Bo ckonbko pa3 cienyer yBeTHMUUTh KOHLEHTpalmio BemectBa B2 B cucreme 2A2(r.) + B2 = 2A2B(r.), yTo05I pH

YMEHBIICHUH KOHIIEHTPaluK BeliecTBa A B 4 paza CKOPOCTb NPSIMOI

peaKIy He H3MEHMIIACh.
13. B cucreme CO + Cl2 = COCI2 xonnenTpanuio yrapHoro rasa yesenuawia ot 0,03 mo 0,12 mMoib/1, a KOHIIEHTpanuio
xopa — oT 0,02 1o 0,06 monb/1. Bo ckonbko pa3 Bo3pocia CKOpOCTh NPSMON peakiun?




14. UeMmy paBeH TeMIepaTypHBIH K03(GHLIUEHT CKOPOCTU PEAKIUH, €CIIU IPH YBEIUYEHUH TeMIeparypsl Ha 30 rpamycoB
CKOPOCTB peakIny Bo3pacTaer B 15,6 pas.

15. Ipu 150°C HexoTopas peaknus 3akaH4duBaercs 3a 16 munyT. [IpnHEMas TemmepaTypHbIH KoddduImeHT ckopocTu
peaKIiy paBHBIM 2,5, pacCUUTaTh, 4epe3 KaKoe BpeMs 3aKOHUUTCSA 3Ta PEeakiys, eClIi IpoBoauTs ee: a) mpu 200°C; 6) mpu 80°C.

Bompoce! 1 3a1a4n K 1a00paTOpHO paboTe « XMMHIECKOE PABHOBECHE

1. Kaxkme peakuny Ha3pIBaloTCS HEOOpaTHMBIMH M oOpatuMeiMu? [IpuBenuTe mpuMepsl.

2. JaiiTe onpeneneHue NOHATHIO XUMUYECKOe paBHOBecHe. Kak MOXHO MCIIO/Ib30BaTh 3aKOH JEUCTBYIOIIUX MAacc JUIs
00paTUMBIX peakIuii?

3. Jaiite onpeneneHne NOHATHIO KOHCTAHTA PaBHOBECHSL.

4. CBs3p KOHCTaHTHI PAaBHOBECHS C PABHOBECHBIMU KOHIEHTpanusMu. OT Kakux (paKTOPOB 3aBUCHT 3HAUEHHE KOHCTAHTEHI
paBHOBecus?

5. Coopmynupyitre npunnun Jle-lllatense. Kakue akropbl BIUAIOT HA MU3MEHEHHE XMMHYECKOTO PaBHOBECHS?

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

7. Kak BnusitoT yBenuueHHEe KOHLEHTpPAIMU MPOAYKTOB PEaKIMU, TEMIEPATYphl U JaBJIEHUS HA CMELIEHHE XMMUYECKOTO
paBHOBecus B peakiuu: N2 + 3H2 [0 2NH3 + Q.

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

9. B kakyio cropony cmecturcsi paBHoBecue peakiuu COCI2(r.) [0 CO (r.) + CI2(r.) mpu BBeI€HUN B PAaBHOBECHYIO
CHCTEMY MHEPTHOTO rasa npu: a) V = const; 6) p = const.

10. Kak Bnuser uaMeHeHHe NaBICHHUS Ha PABHOBECHE CIIEAYIOIMIMX PEaKIHii:

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

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

[H20] = 0,12 momw/ir; [C12] = 0,12 momns/it; [HCI] = 0,3 mons/it; [O2] = 0,2 mons/i. Halinure: a) 3HaueHHe KOHCTAHTHI PABHOBECHST;
0) KaKOBBI HICXOIHBIE KOHIIEHTPALNHU XJIOPOBOJOPOa U KUCTIOpoaa?
12. Kak BIUSIOT YMCHBIICHHE TEMICPATyphl, IaBJICHHS U KOHLCHTPAIMU MPOAYKTOB PEaKIMU Ha
CMEIIICHHAE XUMHYECKOTO PABHOBECHS B CIICIYIOIMINX CHCTEMaX?

a) 2NO + 02 [] 2NO2 + 28 kkai; 6) 2HBr [] H2 + Br2 -16 kkai.
13. Koncranra paBaoBecus peakiuu FeO(k.) + CO(r.) [ Fe(k.) + CO2(r.) mpu HeKoTOpoii Temnepatype pasHa 0,5. Haiinurte
paBHoBecHble KoHneHTpamuu CO u CO2, ecnu HavadbHbIC KOHIIEHTPAIMK 3THX BeiecTB cocTapsuin: [CO] = 0,05 mouw/it; [CO2]
=0,01 mMoJb/11.
14. PaBroBecue B cucreme H2 (r.) + 12 (r.) [] 2HI (r.) ycraHOBMIIOCH ITpH cleayromux KoHIeHTpanusax: [H2] = 0,025 momns/m; [12]
= 0,005 mous/m; [HI] = 0,09 monw/n. Onpenenute UCXOAHbIE KOHLEHTPALMK HOAA U BOJOPOJA.
15. Ilpu HexoTopo¥ TemnepaType paBHoBecue B cucreme 2NO2 [1 2NO + O2 ycTaHOBHIJIOCH MPH CIEAYIOINIMX KOHIEHTPALIUSX:
[NO2] = 0,006 monb/m; [NO] = 0,024 monw/n. Halinure: a) KOHCTaHTY paBHOBECHUS peakIiy; 0) MCXOAHYIO KOHIeHTparmio NO2.

Bomnpock! 1 3aaaun k 1abopatopubiM pabotam o TeMe PACTBOPDI: «Teopus 37eKTPOTUTHIECKOM AUCCOHAIMU. Peakinu
HOHHOTO 00MeHa», «/loHHOE IPOU3BECHIUE BOIBI, BOJOPOIHEBIHN IMOKa3aTeby, « napomms»
JaiiTe onpeneneHuss NOHATUSM AJIEKTPOJIUT U HEAIEKTpOoJuThl. [lpuBeaure npumepsl.
ChopmynupyiTe TpH MOJOKEHUSI TEOPUH AIIEKTPOJUTHUECKON AUCCOIMALIMY IIBEICKOTO XUMHUKa AppeHuyca.
KakoB MexaHU3M 3JEKTPOJUTUYECKON TUccOlMalum’?
JaiiTe onpeneneHuss MOHITUSIM TUAPATHI, COJNBBATHI, THApATAlMs U coibBaTanus. [IpuBeauTe nmpuMepsl.
Juccounanysi KUCIOT (OTHOOCHOBHBIX, IByXOCHOBHBIX M TPEXOCHOBHBIX).
Juccounarusi oCHOBaHUN (OJAHOKUCIOTHBIX, ABYXKUCIOTHBIX M TPEXKUCIOTHBIX).
Juccoumanust cpeaHUX COJIeH, KUCIBIX M OCHOBHBIX COJICH.
VonHble ypaBHEHHS peakiuii (Kakue BEIeCTBa CIIENyeT M300pa)kaTh B BHIE MOJEKYN).
. [IpuBeauTe npuMepsl HOHHBIX PEaKIHi UAYIIMX C 00pa30BaHHUEM OCAJKOB.
10. [IpuBenuTe MprMepsl HOHHBIX PEaKIUi WYX ¢ 00pa30BaHHUEM ra3000pa3HBIX H MaJOPAaCTBOPHMEIX BEIICCTB.
11. [MpuBeauTe MPUMEPHI HOHHBIX PEAKIMA WAYIIHX C 00pa30BaHUEM MAJIOJIUCCOIMHUPYIONIUX BEIIECTB (CITa0BIX
3JIEKTPOJIUTOB).
12. [puBenuTe MpUMepbl HOHHBIX PEaKIUi WAYIIUX ¢ 00pa30BaHUEM KOMILUICKCHBIX COCTHHCHHUI.
13. Crenens aucconuanuu. KoHcranTa aucconyanuu.
14. ®akTophI BIMAIONINE HA CTENICHb AUCCONHANNH (TIPHPOIA PACTBOPHUTEIS,
KOHIIEHTPAIHsI PacTBOpa U HAJIMUKE OJHOMMEHHBIX HOHOB)
15. CuipHBIC U clTaOBIe SIEKTPOIHTHI.
16. [IpuMeHeHne 3aKOHA ISHCTBYIOMIMX Mace K cIa0bIM DIIEKTPOITUTAM.

RN

Bormpocs! 1 3aa4n K 1a6opaTopHbIM padoTam « OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIINI», «DIEKTPOIIN3)

Onexrponus. 3akonsl Dapanes.

B dgem pasHHUIa MpoIeccoB 3MEKTPOIN3a PacIuIaBOB M PacTBOPOB. [IpuBecTH mprMeps!.

Uro Takoe BBIXOA MO TOKY?

Yto Takoe 3neKTpopaUHUPOBAHNE METAIIOB?

. Haifnure 00bpemM kucmopona (H. y.), KOTOPBIA BBIIENSAECTCS NMPH NPOIYCKaHWH TOKa CHiIoi 6A B TedeHnu 30 MuH. gepe3
BoIHEIH pacTBop KOH.

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

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

e




8. IIpu anexTpomnmse pacTBopa Cyiab(aTa MeIu Ha aHOJE BeLAenmiIock 560 M kucnopoga. CKOIBKO TpPaMMOB MU BEIIEIUIOCH Ha
kaToze? HanumuTe ypaBHEHUs peaKiyii, IPOTEKAIOMIUX Ha 3JEKTPOIax.

9. CocTaBUTB 3IEKTPOHHBIC YPaBHEHUS PEeaKIHil, IPOUCXOAIINX Ha YTONBHBIX AIEKTPOIAX IPH MIEKTPOIN3E PACTBOPA XIOPHIA
memu (II). Ompenenuts, Kakue IPOIYKTH BBLACIISIOTCS Ha MIEKTPOAAX.

10. CocTaBUTh 3JEKTPOHHBIE YPaBHEHHSI TPOLIECCOB, IPOUCXOIAIINX MIPHU dJIEKTPOJIM3E pacTBOpa cynbhaTa IMHKA C UHEPTHBIMU
ekrpogaMu. ONpenenuTs COCTaB MPOLYKTOB, BBIACIUBIINXCS HA IEKTPOJaX U 00Pa30BaBIINXCS B KATOAHOM U aHOJTHOM
TPOCTPAHCTBE.

11. CocTaBUTh NIEKTPOHHBIEC YPABHEHUS PEAKIIHH, TPOHCXOSNINX P IEKTPOIN3E PACTBOPA Cynb(haTa HUKEIS C HUKEICBbIM
aHOJIOM.

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

13. Kakoii 06beM Bogopoaa (H.y.) BEIIETUTCS Ha KaToJe, eciu yepe3 pactBop NaCl npomymieH Tok cuitoit 2A B Teyenue 20 Mua?
14. Jlerans xpomupyercs B BogHoM pactBope Cr2(SO4)3 npu cuie Toka 3A. OnpeaenuTs NpoI0BKUTENEHOCTD AJIEKTPOIIN3a, €CITH
Ha MOBEPXHOCTH JIETaN HeoOXouMo HaHecTH 1,3 T xpoma. Beixon mo Toky paser 40%.

15. B ueM 0cOGEHHOCTH METATTHYECKON CBA3U?

16. Yto Takoe psA HANPsHKEHHUs METAJUIOB, M KaKHe MPaKTUUECKUE BBIBOJIbI MOXKHO CHAEIATh U3 HETO?

17. Kakyro (QyHKITHFO BBITIOTHIET METAJII IIPU B3aUMOJICHCTBUY C KHCIOTaMU?

18. Yem oOBsACHSETCS TaCCHBHPOBaHKE MeTamioB? Kakue MeTayuibl HaCCHBUPYIOTCS KOHIIGHTPHPOBAHHBIMHU PacTBOPAMH CEPHOH U
A30THOM KHCIOTHI?

19. Kakue MeTauibl B3aMMOAEHCTBYIOT C KUCIOTaMHU U Lieaoyamu?

20. Kakue mpoyKThI OJTy9atoTCsl IPU B3aMMOACHCTBUN aKTUBHBIX MeTasuioB (Li — Al) ¢ KOHIIEHTPHUPOBAHHOW CEPHON KUCTOTOM?
IIpuBenure npuMepsl U HAIMINUTE YPABHEHUS PEAKLIMMI.

21. Kakue BelecTBa rmoxy4arorcs Mpy B3aUMOJICHCTBHH MaJlOaKTHUBHBIX MeTaJI0B (Cu — Au) ¢ KOHIIGHTPUPOBAHHOW a30THOM
kucinotoi? [Ipuseaure npuMepsl ¥ HAUIIUTE YPABHEHUSI PEAKLIUIL.

22. B pacTBOp XOpOBOIOPOJHOM KHUCIOTHI OIYCTHIN IIMHK KoJIdecTBOM Bermecta 0,2 Mois. Kaxoit 00bem raza Moxer
BBLIIENUTHCSA (H.Y.)?

23. Jlns1 nostydeHust BOZopoa 06paboTanu cMech CTPYKEK MeTalula i MeJI Maccoi 1 r pacTBopoM pa306aBiIeHHON cepHOM
KUCTIOTE. OOBEM BBIISIHUBIIETOCS BOJIOPOA OKa3aICs paBHBIM 1,12 11 (H.y.). BEIUMCINTB cOCTaB cCMecH B IPOIIEHTAX.

24. Ipu pacTBOpeHHH 00pa3Lia cMeCH OIMMIOK MEAIH, XKele3a U 30J0Ta B KOHIIEHTPUPOBAaHHON a30THOH KucIoTe 00pa3oBaiocs 6,72
nrasau 8,55 r HepacTBopuMoro ocrarka. [Ipu pacTBOpeHHH Takoi ke HaBECKU B XJIOPOBOJIOPOJAHON KHCIOTE BBLAEIUIOCH 3,36 1T
raza. OnpereuTh MPOICHTHBIH COCTAaB HCXOTHOW CMECH.

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

a) MarHu#, 0) xpowm, B) HAaTpHUH, T) pTYTh
26. Kakue 13 iepeyrciIeHHBIX METAJIOB CIIOCOOHBI BEITECHUTE BOJOPOJ M3 BOIBI?
a) xKemneso, 0) Hatpwmii, B) cepebpo, T) JIUTHIA

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

28. Jlutuit macconi 0,7 T ommyctrim B 100 mut Boel. Onipenenute 00beM BBIZCTHBIIETOCS ra3a H MaCCOBYIO JIOJIIO 00pa30BaBIIETOCS
BEILIECTBA B PaCTBOPE.

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

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

2. CpaBHHUTE pacTBOPUMOCTb Ba3eIMHOBOIO Macna B KaXKAoil U3 Tpex Ipynn pacTBoputenei. B kakoil rpymme
pacTBOpseTCs Ba3eIHHOBOE Maciio?

3. Ha ocHOBaHMH IOJydEHHBIX PE3y/IbTATOB NPEACKAXKUTE, B KAKOM M3 pacTBopuTeneil — quatuinosoM >dupe ([1=1,15D, [
=4,34), nuokcane ([1=0, [1=2,21) win numeruindopmamuze ([1=3,86D, [1=36,7) — Ba3eIMHOBOE MACIIO PACTBOPATHLCS HE OYIIeT.
4. ITpoucxoauT 11 U3MEHEHHE OKPAacKU NepMaHraHata Kajlus B npooupke?

5. CpaBHUTE [I€iCTBUE OKUCIUTENEH — IIEpMaHraHaTa Kajlus B HEHUTpalbHOU, KUCIIOH U ILENOYHOM cpenax — IpH
KOMHATHOM TeMIIepaType U PU HarpeBaHUM.

6. Ha ocHOBaHMU ITPOBENEHHOIO SKCIIEPHUMEHTA CJlelaiTe BBIBOJA 00 OTHOIIEHWHU alKaHOB K OKHCIIEHHUIO.

7. ITo xakoMy MeXaHH3My HPOTEKAaeT PEeaKIHs OPOMHPOBAHMS IIPEACIBHBIX YIIICBOIOPOIOB?

8. IMowyemy mrs MpoBeneHNS peaKIu OPOMHPOBAHUS AJIKAHOB HeoOXoaumo obiryderne Y® cerom?

9. OO0BbscHHTE, TTOYEMY B 3aKPHITOM YEPHBIM KOJIMAYKOM KIOBETE€ PEAKIMOHHAs CMech HE 00eCIBEYMBAETCS.

10. HammmmTe craguu peakuyun OpOMHPOBaHUS rekcaHa (B 'eKCaHe HECKOJBKO BTOPHUYHBIX aTOMOB YIVIEpOJa H,

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

BOI'[pOCLI " 3a1a4M K ﬂa6opaT0pH0171 pa60Te «HenacelImeHnHbie Yrii€BOAOPOJAbI. AJ'IKCHLI, AJIKWHBI, aJIKaJIUCHBI»

L. HammmmmTe peakiiro OpOMHpPOBaHUS OJEHHOBOH KUCIOTHL. OOBICHUTE MPOCTPAHCTBEHHOE HAIPABIICHHE PEAKIIHH.
2. Kaxkast kauecTBEHHas! peaKIisl NCIIONIB3YeTcs JUI TOKA3aTeNbCTBA HEHACHIIIEHHOCTH MCHBITYEMOTO COCIMHCHHUS?
3. CpaBHHTE PEaKIMOHHYIO CIIOCOOHOCTH OJIEMHOBOM M (yMapoBOH KHCIOT B PEAKLUSIX AIIEKTPOPUILHOTO

HpHCOeIMHEHUsI. BpoMupoBaHue 0JIEMHOBOM KHCIIOTHI ITPOUCXOIUT ITPU KOMHATHOI Temmnieparype. [Ipenckaxure, morpedyercs an
HarpeBaHue Py OPOMUPOBAHIH (HyMapOBOIl KHCIIOTHI.

HanumuTe cxeMbl peakiuil NoxydeHus, OPOMHPOBAHUSA U MATKOTO OKHCIICHHUS (TMAPOKCHIMPOBAHUSA) ITHICHA.

O 4eMm CBUZETENbCTBYET HAOJIONAaEMOE B ONbITE 00ECIBEUMBAaHNE OPOMHON BOJBI M PacTBOpa NepMaHraHara?
HammmmTe cxeMbl peakiuy MOTydeHHs alleTHIICHAa W KaueCTBCHHBIX PEaKIHi, BBITOTHEHHBIX B 3TOM OIIBITE.
OOBsICHUTE NPUYIMHY HATHYMSA B IIEPBOI MpoOHpKe IMIEIOYHON cpesl, 0OHapyKiuBaeMoil ¢ momoIbio (eHonpranenHa.
O ueM CBUAETENBCTBYET B HAOIIOMAEMOM OIbITE 0OecIBeYHMBaHWE OPOMHOI BOJBI M PAacTBOpa NMEpMaHraHaTa Kajaus?

PNk




9. Kaxkoe 3aximrodeHre 0 CTpOGHHH NMPOAYKTAa PEaKIMK MOXKHO CIeTaTh Ha OCHOBAHUM NPOOBI C OpOMHOI BOJOM?
10. HammmmTe cxemy peakiuy OpOMHPOBaHUSI METHIIMETAKpUIIaTa.

Bomnpocs! u 3anaun k 1a60paTopHO paboTe «ApOMaTHIECKHE YITIEBOIOPOIBD)

1. Hanummre cxemy okucieHus 1-MeTHiI-2-3THIO0EH301a.

2. B pesynbraTe oxncieHus romonora OeH3071a MojydeHa TepedraneBas kuciaoTa (6eHsoi-1,4-1ukapOoHOBast KUCIOTA).
Kaxkue yrneBomopo s MOTIIH OBITH OABEPTHYTH okuciennio? [Ipusennte 1-2 mpumepa.

3. Hanmummute cxeMy peakuuu cynb(pupoBaHus HadTaluHA, yIUTHIBAsA, YTO B YCIOBHUSX OIBITA CyAb(UPOBAHUE IPOUCXOIUT

nipu remneparype 140-190 °C.

Bomnpocs! u 3anaun x maboparoproil pabote «MoHOGDYHKIIMOHATBHBIE IIPOU3BOJHEIE YITIEBOLOPOIOB. ['aIoTeHOPOM3BOAHEIE,
THIPOKCHIICOAEPIKAIIUeE TPOU3BOIHBIE (CIIUPTHI, (PEHOIIBI)»

L. HanunmuTte cxeMy peakuuy NOdydeHHs XJIOpITaHa.

2. Ilo xakoMy MeXaHU3My NPOTEKAET 3Ta peaxuus?

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

4. Hanmmure peakiuro ruaposinia OSH3WIXIOpHIA.

5. ITo xakoMy MeXaHW3My HPOUCXOAUT PeaKIys THAposn3a OeH3mIKIopuaa?

6. [Touemy OeH3UIXIOPHU JIETKO BCTyHaeT B peakuuio ruapoinsza? Kakas mpomexyrouyHasl yacTuLia oOpasyeTcsi B Xone
peakuu?

7. YeMm 00BsICHACTCS YCTOWYNBOCTE XJOpOeH30a K THApoin3y? ONHImuTe pacrpeneneHne 3IeKTPOHHON IIIOTHOCTH B
MOJIEKyIIe XI0pOeH307a.

8. HanummuTte cxeMy peakuuy JernapaTalvu 3THIOBOro cnuprta. o kakoMy MexaHHM3My MpPOTEKAaeT 3Ta peakuus?

9. Kaxoit mpoxykT oOpa3yercs B pe3ylbTaTe peakuuyl JETHApATAIlid 3THIOBOTO CITUpTa?

10. HammmmTe cxeMy peaknmy KaxkJIoTro W3 CIUPTOB ¢ peakTuBOM JIykaca M yKakuTe MeXaHW3M peakiuu. OOBSICHUTE pOib
XJIOpUa IIUHKA KaK KUCIOThI JIbtonca.

1. Ha ocHOBaHMU 3KCIIEPHMMEHTAIBHBIX JaHHBIX CENaWTe BBIBOJ O PEAKLHMOHHON CIIOCOOHOCTH HCCIICIYEMBIX CIIUPTOB.
12. Hanmmure peaknuro B3auMoeicTBus GeHona ¢ xiopunom sxenesa (11I).

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

14. OOBsCHHUTE JIETKOCTh OpOMHUPOBaHUs (eHoa.

Bomnpocs! u 3amaun x 1aboparopHoii pabote «KapOoHUIBHEIE COSANHEHNUS. AJIBICTH/BI U KETOHBD)

L. HanummuTte peakiuio JUCHPONOPIUOHUPOBaHUs GopManbaeruia. Hamimune, kKakoro coequHEHUsT 00yClIOBIMBAET,
KHUCIIYIO PEAKIHIO Cpesibl?

2. ITo xakoMy MeXaHW3MYy OCYIIECTBIIICTCS PEaKIHs IUCIPOIIOPIIMOHUPOBAHUS (hopManbiaernaa’?

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

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

5. CpaBHHUTE CIOCOOHOCTh K OKHCIICHUIO (popMasiberia 1 aleToHa Ha OCHOBAHHM AKCICPHMEHTAIBHBIX HaONIONCHUI.
6. Hanummre cxemy peakuuu BzaumoaencTBust popmanbaeruaa ¢ 2,4-1TMHATPOGEHUITHIPA3HHOM.

7. ITo xakoMy MeXaHU3My OCYLIECTBISETCA PeaKius?

8. Hammmmte cxeMy peaknpy MOJydeHHs OKCHMa aIleTOHA M OIHIINTE MEXaHH3M.

9. HanumuTte peakiro oOpazoBanus ifogodopma.

10. CriocoOeH JIi 3THIIOBBIN CUPT 00pa3oBBIBaTh H010(hopM?

11. Kaxkue coemuHeHHsS MOXXHO OOHapYXKUTh C TIOMOIIBIO HoJ0(popMHON NpoOkI? Kakue cTpykTypHbIE (DparMeHTHI OHH
JIOJIKHBI COJIepKaTh?

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

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

L. HanummuTte cxeMy peakuuy OKHCIEHUs OeH3albJerHaa KUCIOPOAOM BO3IyXa.

2. ITouemy mpoucxoanT oOeCIBEUNBAaHNE PACTBOPA IIEPMaHIaHaTa KaJUs IPH 100aBICHUH 3TaHOIa?

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

4. HanummuTte cxeMy peakuuy yKCyCHOM KHCIOTBHI C THAPOKCHAOM HaTpusl. Kak MOXHO ONpenenuTb IKCIEpHUMEHTaIbHO

HEUTpaIN3aIUI0 YKCYCHOU KUCIOTHI?

5 Hammmmte cxemy peakumm oOpaszoBanus amerara xeme3a(lll).

6 Hamumute cTpykTypHyo (opMydy THApOKCHIA AHUAIeTaTa XKelesa.

7. HanummuTte cxeMy peakuuyu oOpa3oBaHUs KalblIMEBON COIM CT€APHMHOBOI KUCIOTHI.

8 Kakue coenuHeHus: Ha3bIBAIOTCS MbLIaMH?

9. HammmmmTe cxeMy peaknny oOpa3oBaHMS OKcaslaTa KaJbIHUS.

10. Hanummre cxemy peaxkiuu oOpa3oBaHUs dTUIALETATA.

11. [To kakoMy MexaHM3My OHa OCYIIECTBIseTCs?

12. KakoBa pois KOHIICHTPHPOBAHHOM CEPHON KHCIOTHI B PEAKINH dTEPUPHUKAIIN?

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

15. C Kaxoil [enpio K PeaKIHOHHON CMeCH J00aBiseTcsl HACHIICHHBIN PacTBOP XJIOpHIA HATPHA?
16. Hanumure cxemy peakiyy I'MApOJIM3a MbLIA HA NIPUMEPE NaJbMUTATa HATPUS.

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




18. O uyeM CBUETENBCTBYET MEPBOHAYAIBHOE OTCYTCTBHE OKPAIIMBAHUS WHAWKATOPA U MOSBICHHE OKpPAIIWBAHUS MOCIE
n00aBJIEHUS BOIBI?

Bomnpocs! u 3anaun x maboparopHoii padote «I'erepodyHKIMOHANBHBIE COeTUHEHHS. [ MAPOKCH- U OKCOKHUCTIOTED)

1. Hanummre cxembl 00pazoBaHMs THAPOTapTpaTa U TapTpara Kajius.
2. O 4eM CBUETENBbCTBYET 00pa30BaHUE JBYX COJIEH BUHHOW KHCIIOTHI?
3. Hammmmmre cxemy B3ammonedcTus ruapokcuna men (I1) ¢ taptpatom kxamms. Hanmanem, Kakoro CTpyKTYpHOTO

(parmenTa 00ycIOBIeHA peaknus?

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

Kaxoit mpomykT pasio)keHns JIMMOHHOW KHCIIOTH OOHapyxuBaercs B 1-if mpoOupke? Hamummre cxeMy peakIfiH.
Kaxoit mpoxykT pasnosxkeHus: oOHapyxuBaercs Bo 2-if mpobupke? Hammmmre cxemy peakiiuy.

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

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

RS

9. Kaxkue ¢akTops! criocoOCTBYIOT CTaOMIH3aLUE €HONBHOI (hOPMBI aleTOyKCycHOTO 3dupa?

10. ITouemy (roNETOBO-KpaCHOE OKpaIlMBaHUE MCUE3aeT KaXK/Ablil pa3 mpu nobaBineHun pactBopa 6poma? Hammmmre cxemy
peaKIH, MPUBOAIIEH K 00SCIIBEYMBAHHIO PACTBOPA.

11. HammmmTe cxeMy B3aMMOJCHCTBHS alleTOYKCYCHOTO 3¢upa ¢ pa30aBIeHHON CEpHOH KHCIOTOMH.

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

13. Kakoe npeBpallieHre IpeTeprneBaeT caauLIoBas KUCIOTa Ipyu HarpeBaHuu? Hanummure cxeMy peaxuuu.

14. B ugem cocrout npudrHa NOMYTHEHHUSI pacTBOpa BO BTOpOoH mpobupke? HamummTe cxeMy peaxkunuu.

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

1. Hanumure ypaBHEHUE peakUuU B3aMMOJAEHCTBUS INMLIUHA ¢ HUHTUIPUHOM.

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

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

4. HammmmTe ypaBHEHHE peaknny B3aUMOACHCTBHSA IIHIMHA ¢ ()OPMATBICTHIOM.

5. KakoBbI IpHUUMHBI U3MEHEHUsI OKPAaCKH HHIUKATOpa?

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

7. HammmmTe cxeMy B3anmMOJIEWCTBHS TIIMIHMHA C a30THCTOH KHCIOoTOH. HazoBure oOpazoBaBImecs COCIMHEHUS.
8. Kakoe mpakrudeckoe NPUMEHEHUE MMEET PEaKLus aMUHOKHUCIOT C a30TUCTOM KHUCIOTOU?

9. Hanumure cxemy B3auMmoziencTBus riuuuHa ¢ kapoonarom menu(Il).

10. Kako#i 1iBeT xapakrepeH aJisi pacCTBOPOB KOMIUIEKCHBIX coJieil Menu?

11. Hanummre ypaBHEHUE peakluu B3aMMOJAEHCTBUH [-ajlaHMHA ¢ TUAPOKCUAOM Hatpus. IlodeMy m3MeHseTCsl OKpacka
MHUKATOPa B XO€ PEaKIuu?

12. HanumuTte ypaBHEeHHE peakuuu B3auMopeiicTBUs [/-allaHMHA C XJIOPOBOAOPOAHOM KkucnoToi. [Touemy mzmensiercs
OKpacka MHAMKATOpa B X0Z€ peakuuu?

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

14. Hanumure ypaBHeHue peakiuu B3aMMOJAEWUCTBUS TUPO3HMHA C KOHLEHTPUPOBAHHOM a30THOM KHUCIOTOM.

15. Kakune []-aMHHOKHCIIOTHI OyIyT aBaTh IMOJOOHYIO PEaKIU0?

16. [Mouemy mpu noOaBiieHNH aMMHaKa OKpacka MOJYdeHHOTO PacTBOpa U3MEHSETCS OT KEITOH B OpaHKEBYIO?
17. Hanumure cxemy B3ammozeicTBus mucrenHa ¢ anerarom csunHua(ll).

18. Kakoe mpakTuueckoe nmpuMeHEeHHE UMEET peakius 1ucrenHa ¢ cosimu ceuHna (11)?

19. Hanumure cxemy oOpa3zoBaHus Ouyperta.

20. KakoBBI BHEIIHHE MPU3HAKK TIOJIOKHUTEIBHON OMypeToBoil peakuuu?

21. Bce nu Genku garoT OMypeToBYyIO peakiuio?

22. Kakue [1-aMHHOKUCIOTBI B COCTaBe O€lKa MOXKHO OTKPBITh C MMOMOIIbIO KCAHTOIPOTEMHOBOH peakuuu?

23. Hammmmmte B 00mem Buze cxeMy peakiuu 6enka ¢ ameratoM cBuHna(Il).

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

Bompocs! n 3amaun k tabopaTopHO padoTe «YieBosl. MOHO- M TIONHCAXapuabDh»

l. Kaxkue cTpykTypHBIE (DparMeHTHI, colepKallfecs: B MOJEKYJIe TTIOKO3bI, OOHAPY)KHUBAIOTCSA pPEaKIUel ¢ THAPOKCHIOM
meau(1l)?

2. Yem oObscHsEMCs 00MHOCTD peaknny runpokcuaa mean (1) s sTuneHrnnkons, BUHHOW KUCIOTHI M D-Titoko3bl?
3. Hanmmure peaknuio o0pa3oBaHust KOMIUIEKCHOHM conn noHa Menu (1) ¢ AHONbHBIM QparMeHTOM Ha MpUMEpe
STUICHIIINKOTIS.

4. HamummTe cxeMy peakiyy OKHCICHUH TIIOKO3bI THapokcuaoM mean (I1).

5. YeM 00BsICHACTCS HAJMYHE BOCCTAHABINBAIOIMINX CBOWCTB Yy TIIFOKO3BI?

6. OOBsICHUTE IPUIMHY U3MEHEHHUS OKPACKU BEPXHETO CJIOS B IIPOOHpKE.

7. HamummTe cxeMy peakuyy B3anMOJEHCTBHS IIIIOKO3bI C aMMHAYHBIM PacTBOPOM THIPOKCHIA cepebpa.

8. Kakast QyHKIMOHANbHAS TPYNA TIIFOKO3bI MPOSIBIAET BOCCTAHABINBAIOIIME CBOWCTBA?

9. OOBsicHUTE OOJBIIYI0 XPOMATOTPaGUIECKyI0 HMOIABHKHOCTh PAMHO3HI 110 CPAaBHEHHIO C TITFOKO30i1.

10. Mo:kHO JIH, pacroyiarasi BeIeCTBAMU — CBUICTEIISIMH, TOJNBKO MO BennuuHe Rf mueHTH(UIIPOBAaTH HEU3BECTHOE
BEIECTBO?

11. Hammmmmte ctpoenne caxapossl (¢ moMomnisio popmyn Xeyopca). Kakyro koH(GHUTYypanuio MMEIOT aHOMEPHBIE aTOMEI

yriepona B octatkax D-QpykTo3s! 1 D-TiIOK036I, BXOAAIINX B COCTaB MOJICKYIIBI caXapo3bl?
12. [Touemy caxaposa He crnoco0OHa K IIUKJIO-OKCO-TayroMepun?




13. OOBsiCHUTE IPUYIMHY OTCYTCTBHS BOCCTaHABIMBAIOIINX CBOWCTB y Caxapos3bl.

14. Byner nu MyTapoTHpOBaTh CBEXKENPUIOTOBIECHHBIN BOAHBIA PacTBOP caxapo3bl?

15. [Touemy cBoGoaHAas D-Tiroko3a Jaet MOJ0XKHUTENbHYIO TIpoOy Tpommepa, a [J-TJIFOKO3HBIH OCTATOK B caxapo3e dTOu
npoOsI He 1aet?

16. Hanummre crpoenne nakro3sl (¢ momouisio hopmyn Xeyopca). Kakyro koHpUrypanuio UMeeT aHOMEPHBIH aToM
yraepoja B ocraTke D-ranakronupano3ssl?

17. Kakoil 13 MOHOCAaxXapHIIHBIX OCTATKOB B MOJIEKYJIE JIAKTO3BI CITOCOOEH K IUKIO-OKCO-TayTOMEPHH?

18. OOBsiCHUTE NPUYKMHY HAJIUYIUSA BOCCTAHABIUBAIOIUX CBONCTB Y JIAKTO3BI?

19. Kakoil nucaxapup siBiseTcs CTPYKTYpHOH eaumHULed amuio3bl? Kakoil THI ITTMKO3UWIHOM CBS3M OCYIIECTBISETCS B 3TOM
Jucaxapujie Mexay ocraTkaMu D-riroko3s1?

20. Kakyio xoH(popMmaInmio uMeeT moirucaxapuaHas mefmb aMUiIo3bl?

21. UeMm oObsicHsieTCs 00pa30BaHUE OKPAILICHHOTO KOMILIEKCa aMUIIO3bl C HOJIOM (COeTUHEHUE BKIIOUCHHS)?

22. Hanummre peakiuio rugposinza MajabTO3bl, SBISIOIIEICS CTPYKTYpHOH enuHMLel kpaxmana. B kakoit cpene
MPOUCXOINT 3Ta peaknusa? Kakoi MOHOCaxapha MOIydaeTcs B pe3ylIbTaTe MOJTHOTO THAPOII3a Kpaxmana?

23. O Kakux M3MEHEHHSX BO BTOPHUYHON CTPYKTYpe MOJHCAaXapHIHBIX LEmel KpaxMaia CBHUAETEIbCTBYET OTCYTCTBHE
CHHETO OKpallMBaHUs ¢ HomoM?

24. OO0BsicHATE, TTOYEMY TIOJOXKUTENbHAs Tpoda TpoMMepa CBUAETENBCTBYET O IOJTHOM THAPOJIH3E Kpaxmaa.

Bompocs! 1 3agaun k nabopaTopHoit padoTe «I eTepOolUKINUEcKre COSTMHEHUS

L. HanunmuTte cxeMy peakuuy HHUPHIMHA C BOAOIL.

2. ITouemy BOIHBIN pacTBOp MUPHIAWHA W3MEHSET OKPAcKy KpacHOTro iakmyca? Kakoil cTpykTypHBIH (parmeHT
00ycnaBirBaeT OCHOBHBIE CBOWMCTBA MUPUINHA?

3. Kakue cBoiicTBa nupurHa IPOSBISIIOTCS B PEaKLUU C MUKPHUHOBOW KuciaoToi? Hamummre cxemy peakuuu oOpa3oBaHHs

MUKpaTa nupuanHa.

4. OOBsICHUTE YCTOHYMBOCTh MUPHIMHA K OKHUCIICHHUIO.
5. Kakum xputepueM apoMaTHYHOCTH YIOBJIETBOPSET MOJIEKYJa MUPUINHA?
6. [Touemy nupHUIUH NPOSBISIET OCHOBHBIN XapakTep?
7. Hanummre cxemy B3aMMOAEHUCTBUSA NUPUAKHA C BOJOM.
8. Hamumute TayromepHsie (OPMBI MOYEBOIH KHUCIOTHI.
9. Hanummre cxemy B3aMMOAEHCTBHUS MOUYEBOM KHCIOTBI C TMAPOKCUOM HATpPHUH.
10. OOBsICHUTE IPUYIMHBI BOSHUKHOBEHHSI OKPAIIMBAHUS B MYPEKCHIHOM mpo0e.
6. YA EBHO-METOJANYECKOE I TH®OPMAIIMOHHOE OBECIHEYEHUE JUCIUILIJIMHBI (MOIYJIS)
6.1. Pexomenayemas Jquteparypa
6.1.1. OcHoBHas JUTEpaTYpa
ABTOpBI, COCTaBUTENU 3arnaBue WznarensctBo, rox | Komnu-Bo
JI1.1 | Xomuenko I'. II., Heopranuyeckas XuMus: yIeOHUK CIl6.: UTK 50
Hurosuu U. K. I'panut, 2009
J1.2 [Tensdpman M. U., Heopraandeckas xumus: yaeOGHOe mocodne Cankr-IlerepOypr: | DnexTpoH
IOctparos B. I1. Jlanb, 2022 HBIH
pecypc
JI1.3 |Tensdman M. U., Heopranudeckas Xumus: yaeOHOE TOCOOUe IS BY30B Cankr-IlerepOypr: | DnekTpoH
IOctparos B. I1. Jlans, 2025 HBII
pecype
6.1.2. lono/THNTe/IbHAS JUTEPATYPa
ABTOpBI, COCTaBUTENN 3arnaBue WznarensctBo, ron | Komnu-Bo
JI2.1 |Kuszes . A., Heopranmueckast Xumust: yaeOHHK M.: [Ipoda, 2004 94
Cwmapeirus C. H.
6.2. Ilepeuensb pecypcoB HH(PpOPMAIHOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTn "MHTepHeT"
91 | Xumus
22 | Xumus
93 | Xumus

6.3.1 IlepeyeHb MPOrpaMMHOro o0ece4eHunst

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 MHGOPMANHOHHBIX CPABOYHBIX CHCTEM

6.3.2.1 | OnexTpoHHas OnOIMOTEUHAs CHCcTeMa H3aTeNnbCeTBa «Jlanby. IloHOTEKCTOBAs IIEKTPOHHAs OMOIHOTEKA.
WnavBuayanbHBIN HEOTpaHUYEHHBIN TOCTYN yepe3 PUKCHpOoBaHHbIM BHeHU [P anpec akageMun HEOrpaHUYEHHOMY
KOJIMYECTBY MOJIL30BATENCH U3 JTF000W TOUYKH, B KOTOPOH UMeeTcs A0CTyM K ceTr MuTepHer.http://e.lanbook.com




7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUILIIMHBI (MOAY JIS)

Aynuropus Bug pabot Haznauenue OCHAIIEHHOCTb

Cronpl, CTymbsi YydEHHUYECKHE, IEMOHCTpAIIOHHOEe 000pyaoBaHUE
(mpoextop ACER (1 mr.), uudppoBas uHTEepakTUBHAs Aocka (1 mT.),

322 VYuebHast ayauTopust N
YAUTOP nepcoHanbHblii  Kommbeiorep ACER (1 mrt.) w y4eOHO-HAIVIsIHBIC
mocooust
IIxad co crmermuanM3UPOBAaHHBIM WHBEHTapeM (IPOOMPKH, KOJIOHI,
MUMNETKY, IUTAaTUBBI, MEpPHbIE CTakaHbl, XUMHYECKHE peakTuBbl) (1
mrt.), mKagp BEITSDKHOHM (1 mT.), Tabmuma «PacTBOPHMOCTH KHCIOT H
431 VYueOHas ayquTopus ), ¢ ( ) p

ocHoBanmit» (1 mT.), Tabmmma  «[lepmommveckas  cucrtema
MenneneeBa» (1 mT.), Jocka kiaaccHast (1 mrT.), cToibl TabOpaTOpHBIE
(5 wt.), Tabyperku (14 mr.), pakosuna (1 wr.), cryt n/m (1 mmr.)

Hlkad co crennamu3MpOBaHHBIM WHBEHTapeM (IPOOHMPKH, KOJIOBI,
MMUTIETKA, INTATHBBI, MEpHBIE CTaKaHbl, XUMHYECKHe peakTuBbl) (1
mrt.), mwKkap BBHITSDKHON (1 mT.), Tabnuua «PacTBOPUMOCTH KUCIOT H
429 Y4eOHast aynuTopust ocHoBanmii» (1  mr.), Tabmuma  «[lepumoamveckas  cucreMa
MenneneeBa» (1 mir.), crenn (1 mT.), mocka kimaccHas (1 mT.), CTOJNBI
naboparopHble (5 mrT.), Tabyperku (17 mrt.), cron mpenonasarens (1
wrt.), pakoBuna (1 wr.), crya /M (1 mr.)

Hlkad co crenuanu3MpoOBaHHBIM WHBEHTapeM (IPOOHPKH, KOJIOBI,
ITUMETKH, INTATHBBI, MEPHBIC CTAaKaHBI, XUMHYECKWe peakTuBbl) (1
mrt.), mwkap BBHITSDKHOW (1 mT.), Tabnuna «PacTBOPUMOCTH KUCIOT H
427 Y4eOHast aynuTopust ocHoBanmit» (1  mr.), Tabmuma  «Ilepumoandeckas  cucrema
MenneneeBa» (1 mrT.), gocka kiaccHas (1 mIT.), cTodBl TabOpaTOPHBIE
(5 mwr.), Tabyperkn (19 mrt.), cron npenoxaBarens (1 mrT.), pakoBHHA
(1 w.), cryn o/m (1 mwr.)

KoMmproTepHasi TEXHHKAa C BO3MOXKHOCTBIO IOJKIFOYCHUS K CETH
"UnTepuer" u  olecrieyeHHMEM  JOCTyrla B DIJIEKTPOHHYIO
[Tomemenue ans “HPOPMAIIMOHHO-00pa30BaTeNbHyl0  cpeay opranmsamuu(19 mr.),
CaMOCTOSTEIbHOM paboThl | CTONBI (17 IUT.), KOMIBIOTEPHBIH CTON 6-M MECTHBIH (3 IUT.), CTYIbA
yaenuueckre (34 mT.), cryaps w/m (18 mT.), cTemnaxu ¢
maTeparypoi, Buaeoysernmuntens Optelec Wide Screen (1 mit.)
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8. METOMYECKHE YKA3AHUSA U151 OBYYAIOIUXCSA 11O OCBOEHUIO JTUCHUIIJIMHBI (MOAY JIS)

Meronuka H3ydeHHsl Kypca IpeaycMaTpHBaeT Hapsay C JIKIHUAMH U JTa0OpaTOPHBIMH 3aHATHAMHE, OPTaHU3ALUI0 CAMOCTOSATEIBHON
paboOTHl CTYICHTOB, NPOBEICHUE KOHCYIbTALUH, PYKOBOJACTBO MOKIAAAaMH CTyAE€HTOB Ui BBICTYIICHHS HAa HAyYHO-TPAKTHUECKUX
KOH(EPEHLHSX, OCYLIECTBICHUE TEKYILET0, TPOMEKYTOUYHOro (JopM KOHTPOJISL.

Cucrema 3HaHMH IO JUCHMIUIMHE (HOPMHpPYETCS B XOJE ayAWTOPHBIX M BHEAyIUTOPHBIX (CaMOCTOSATENBHBIX) 3aHATHH. Mcmomp3ys
JICKIMOHHBIA MaTepuan, Y4eOHMKH ¥ ydeOHble IT0COOMS, [OTONHHUTENBHYIO IJIUTEPaTypy, MPOSBIAA TBOPUYECKHH MOIXOM,
oOyuaromuiics TOTOBUTCS K JIAOOPAaTOPHBIM 3aHATHAM, paccMaTpuBas UX KaK IOMOJHEHME, YITIyOlleHHe, CHCTEeMaTH3aIlHI0 CBOUX
TEOPETHYECKHX 3HAHUIA.

Jn1s 0CBOCHUS TUCIMIUIMHEI CTYAEHTaMH HEOOXO0IMMO:

1. mocewmaTs JIEKIUH, HA KOTOPBIX B CKATOM M CUCTEMHOM BMJE M3JIaralOTCsi OCHOBBI JUCLUILUIMHBL: JAOTCS ONpPENE/ICHUs MOHITUH,
TEPMHHOB, KOTOpPbIE IOJDKHBI 3HATh CTyAeHTHl. CTYJEHTy BaKHO HOHATb, 4TO JIEKIUS €cTh CBoeoOpas3Has TBopueckas Qopma
CaMOCTOSATENbHOW paboTel. Hamo meITaThes CTAaTh aKTUBHBIM COYYAaCTHHKOM JICKIIMH: JyMaTh, CPaBHHBATh H3BECTHOE C BHOBB
[OJYy4aeMbIMM 3HAHUSMU, BOWUTH B JIOTMKY U3JI0KEHMsS MaTepuana JIEKTOPOM, CIEIUTh 3a XOJOM €ro MbICIEH, 3a ero
apryMeHTaluel, HaxXOAUTh B Hel Kaxymuecs BaM caabocTH. Bo BpeMs neKiuu MOXKHO 3aJaTh JEKTOPY BOIPOC, XKENaTeIbHO B
NHUCBMEHHOM (popMe, 4TOOBI He MeIlaTh U HE HapyllaTb JIOTMKH HPOBEIEHMs JeKIMH. Kaxknas jekuust JOoJnKHa OBITH JOTHYECKH H
BHYTPEHHE 3aBEpIICHHBIM 3TallOM H3JIOKEHHUS MaTepHuana Kypca. [Iopsmok HM3IokeHHS M 0O0BbeM H3JIaraeMoro Ha KaXJOH JISKIHUU
Matepuana ompenenserca Pabodeil mporpamMmoil yueOHON IUCHMIUIMHBI M HPETYyCMOTPEHHBIM B HEH pacHpenesieHHeM KOJIMYecTBa
4acoB Ha Kakaylo TeMy. Kakmas Jekuust CTpOHTCs IO NPUHLUITY TPUAABL: OT OOIIEro — K 4acTHOMY, a Ha €€ 3aBeplLIalollieM 3Tare
— BO3BpalleHne K OOIIEeMy Ha YpOBHE BHOBb M3JIOKEHHOTO MaTepuana. JTo TpeOyeT HOAYMHEHHE €¢ ONPEIEICHHOMY, CTPOTO
BBLJIEPKMBAEMOMY alNropuTMy wiu mia”y. OdeHp BaxHO cOOTHecTH Marepual JIEKUUM ¢ TEMOW IpPOrpaMMbl MU YCTAaHOBUTb, KaKHUE
ee BOIIPOCHl HAIIIM OCBELIEHHE B MpPOCTyMaHHOH nekiuu. Takoke moje3Ho oOpamarbes M K ydeOHuKy. Jlekius u yueOHMK He
3aMEHSIOT, a JOTOJHSIIOT APYT ApyTa.

2. mocemath J1a0OpPaTOpPHBIE 3aHATHS, K KOTOPBHIM CIEIyeT TOTOBHUTHCA WM aKTHBHO Ha HUX paborats. JlabopaTopHble 3aHATHA
HEOOXOIMMO IIIAHMPOBATh TaK, YTOOBI TeMa JIGKIWH MpPEANIecTBOBala JaHHOM Teme aboparopHoro 3aHsTus. Ha mepBom
1a00paTOPHOM 3aHATHU CTYIEHTHI, KPOME HMHCTpPyKTa)ka IO TE€XHHUKE O€30MacHOCTH, MOJDKHBI OBITH MPEIYNpexkIeHbl O paboueM
pacnopsKe 3aHATHS, B YaCTHOCTH O TOM, YTO MX pabodne MecTa JOJDKHBI OBITH HOATOTOBIEHHI 10 3BOHKA. JlabopaTopHOE 3aHATHE
HEOoOXOIMMO HAYMHATh C OMpOca, KOTOPHIH U TPyHIsl B 15 denoBex He HODKEH 3aHMMath Oombme 15-20 muH. Bo Bpemst ompoca
JOJKHBI OBITh OIPOIIEHBI BCE CTYNEHTHl TIPYIIBI, IMOJTOMY BOIPOCHL, IpeATaraeMble CTyAEHTaM, IOJDKHBI OBITh HACTOJIBKO
KOHKpETHBI, 4TOOBI TpeOOBaJIM KOPOTKOTO, KOHKPETHOTO OTBETa. 3aTeM IIPernojaBaTeNb JOJDKEH O3HAKOMHUTH CTYIEHTOB C
COZIepKAaHUEM 3aHATHSA, C KOHKPETHBIMH OOBEKTaMH, KOTOpbIE OHH JOJDKHBI M3y4nTh. Ha KakmoMm 3aHATHH, NapajiedbHO C
nabopaTtopHOil paboTON, PeKOMEHIyeTCs BBLICIATH AN CTYACHTOB BpeMs (BO BTOPOH MOJOBHHE 3aHATHS) HA NPEAbABICHHE HA
IOpOBEpPKYy pPaboT, Ha IMPOXOKAEHHE TEKYLIero TEeCTUPOBaHUS (NUCBMEHHOTO OTBETa Ha YK€ INPOpabOTaHHBIE paHEE TEMbI




nabopaTopHbIX 3aHATHi). CTyOEeHTHI, MPONYCTUBIINE 3aHATHE, WIN HE IOATOTOBUBIIMECS K HeMy, IpHITANIaloTcs Ha
KOHCYNIBTAIIMIO K Ipernojasatento. JlabopaTopHoe 3aHSATHE 3aKaHYMBAeTCS IIOJABEJCHHEM MTOTOB: BBIBOJAMH II0 TeMe MU
BBICTaBJICHHEM OLIEHOK.

3. cHCTeMAaTHYeCKH 3aHMMATHCS CaMOCTOATENIBHOM PabOoTOM, KOTOpas BKIIOYAeT B ce0s M3ydeHHEe MOMOJHHUTENIBHOM MH(popmanuw,
MaTepuanoB Y4eOHMKOB M CTaTed W3 MNEpHOAMYECKON IHUTepaTyphbl, pelleHHe 3aJad, HamHcaHue [OKIajaoB, pedepaToB st
HOJTy4CHUS TIIYOOKHUX JOTOIHUTEIbHBIX 3HAaHUH. 3a1aHus ULl CAMOCTOSITEIIBHON PaOOThI BBLIAIOTCS PETIOIABATEIICM.

4. moj pYKOBOACTBOM IpENOAABATENsl 3aHUMATHCS HAyIHO-HCCIEHOBATENbCKOH pPabOTON, YTO TPEANONaracT BBICTYIUICHHS C
JOKJTaJaMU Ha Hay9HO-TIPAKTHYECKUX KOH(PEPEHIUAX U ITyOIUKAIHIO Te3HCOB U CTaTeH 0 UX pe3yabTaTaM.

5. mpU BO3HUKAIONIMX 3aTPYJHEHHAX NPH OCBOCHMM IUCLUIIIMHBI, U HEYCHEBAIOUIMX CTYJAEHTOB M CTYIEHTOB, HE MOCEUIAIOMIUX
3aHATUS, NPOBOJSTCA €XKEHEAENbHbIE KOHCYIbTAlMM, Ha KOTOpBIE NPUIVIAINAIOTCS HEYCIEBAIOIIME CTYIEHThI, a TaKKe CTYICHTHI,
UCIIBITHIBAIOIINE TOTPEOHOCTH B TOMOIIY MPETIOAABATEINS IPH U3YUCHUH AUCIIATUINHEL

MNPAJIOXKXEHUSA




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



