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Xumus
pabouast mporpamma JAUCUUIUIMHBI (MOTYIIS)

Hanpasnenue noaroroku 21.03.02 3eMieycTpoiicTBO U KagacTphbl
Hampasnennocts (mpoduis) 3eMIeycTpoicTBO

Kranuduxarms Bbakanasp
®opma 0OyueHUs ovHast

OO6mast TpyI0eMKOCTh 33ET

YacoB 1o yaeOHOMY IIaHy 108

Bunel koHTpONIs B ceMecTpax:

B TOM YHCJIC:
3a4eT ¢ OLIEHKOM 1
ayAUTOPHBIE 3aHATH 48

CaMOCTOsTebHAs paboTa 60

Pacnpez[e.ﬂe}me YacCoB JUCHMIIIMHBI 110 CeMeCTPpaM

Cemectp

(<Kypc>.<Cemectp 1(1.1)
Ha Kypce>) HUroro
Henens 17 1/6
Bun 3arsaTait v | PO | v PIl

Jlexuuu 16 |16 (16 |16
JlaboparopHsie 32 132 |32 |32
B ToMm umncne uHT. 12 |12 |12 |12
Uroro ayn. 48 |48 |48 |48
KonraktHast pabora |48 |48 |48 |48
Cam. pabota 60 |60 |60 |60
HUroro 108 | 108 | 108 | 108




[Iporpammy cocTaBui(u):
KaHO. Xum. Hayk, ooy., Kaioxoea O.B.;kan0. c.-x. nayk, ooy., [Ipokonveea M.B.

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

1. denepanpHBIIl TOCYIapCTBEHHBIN 00pa30BaTeNbHBIN CTaHAAPT BBICIICTO O0pa3oBaHHMs - OakajgaBpuaT MO HAaIPaBICHUIO
moxrotoBku 21.03.02 3emieycTpoiicTBo 1 KagacTpsl (mpuka3 MunoOprayku Poccun ot 12.08.2020 1. Ne 978).

2. Yueo6nslii ian: Hanpaenenue noarotosku 21.03.02 3emieycTpoiicTBO U KaJaacTpsl
HanpasnenHocts (npodune) 3emiieycTpoiictBo, 0100peHHbI YueHsiM coBeroM GI'BOY BO Uysamickuit [AY ot 17.04.2025
I., mpotokosa Ne 14.
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nHPOPMAIIMOHHO-00pa30BaTENILHOM Cpe/ibl Y HUBEPCUTETA.
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3apenyromuii kadenpoit Karokosa O.B.

3aBemyromuii BeIyckatomeii kagenpoit Yepnor A.B.

[Ipencenarens MeToamyeckoii komuccnu gaxynbrera Medoases [LA.

Jupexrop HaydHO-TEXHIUUECKOH Onbmmorexkn Bukroposa B.A.



1. HEJIX OCBOEHUSA JUCIIUITJINHBI

1.1 | obecnieunTh CIENMANUCTOB ONpEACICHHBIM MHUHMMYMOM 3HAHHM HEOPraHWYECKOH, aHAIUTHYECKOW ¥ OpraHHYecKOH
XUMHH, KOTOPBIE NMOMOIIH OBl UM OCBOUTH MPO(HIMPYIOIMINE AWCHMIUIMHBEL, a B MPaKTU4ecKod pabote, crnocoOCTBOBANIM
Obl MOHMMAHUI0 XUMHYECKHX AaCIEKTOB MEPONPUSATUH, HANPAaBICHHBIX HA MOTy4eHHE SKOJOTMYECKH YHCTBIX MPOIYKTOB
TTUTAHUA.

2. MECTO JUCIIAIIJIMHBI B CTPYKTYPE OOII

Huxn (paznen) OITOIT: F1.B

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)

VK-1. Cnocoben OCYILICCTBJIATL NIOUCK, KpI/ITI/I‘ICCKI/Iﬁ aHaJIu3 U CHHTE3 I/IH(I)OpMaI_II/II/I, IPUMCHATH CHCTEMHBIN TOIX0 IJIs
PCUICHUA MMOCTABJICHHBIX 3a1a4

VK-1.1 3Haer: METOIMKH MOKUCKA, cOopa U 00pabOTKHU UH(POPMAITUH, METOI CUCTEMHOTO aHaJIn3a

VYK-1.2 YMeer: npuMeHATh METOTUKH TIOUCKa, cOopa, 00paboTKH HH)OPMALIUH, CHCTEMHBIH ITOIXO JUTS PEIICHHUS TOCTaBICHHBIX
3a]1a4 ¥ OCYHICCTBIIATH KPUTHUCSCKUAN aHAaJIM3 U CHHTE3 HH(GOPMAIIUH, TTOJTYICHHONW U3 aKTYaIbHBIX POCCHICKUX U 3apyOeHKHBIX
WCTOYHUKOB

YK-1.3 Mimeer HaBBIKH: TIOHCKA, cOopa 1 00pabOTKH, KPUTHIECKOTO aHAIN3a U CHHTEe3a HH(pOpManuy, A PEIICHUs
MOCTaBJICHHBIX 3a/1a4

IIK-3. Cnocoben pa3paboTaTs MpeIoKeHUS 110 INIAHUPOBAHUIO PALIHOHAIBHOTO HCHIOIb30BaHUS 3eMENb U UX OXpaHe

I1K-3.1 3naer: HOPMATHBHBIC ITPABOBBIC aKThI, IIPOU3BOACTBCHHO-O0TPACICBBIC HOPMATHBHBIC JOKYMCHTbBI, HOPMAaTUBHO-
TEXHUYCCKYIO JOKYMEHTAIUIO IO PalfHOHAJILHOMY UCTTOJIb30BAHUIO 3EMEJIb U UX OXPAaHE

I1K-3.2 YMeer: opraHu30BbIBaTh PALHOHAIBFHOE UCIIOIB30BAaHHUE 3EMEIBHBIX PECYPCOB

[1K-3.3 NmeeT npakTU9IeCKuii OIBIT: Pa3pabOTKH MEPONPHUSITUH MO INTAHUPOBAHUIO M OPTaHU3AIMH PAIIMOHAIBHOTO UCIIOJIB30BAHUS
3eMeNb U UX OXpaHBbI

B pesysbTaTe 0cBOCHHS AMCHUILIMHBI 00yYAIOLIUIICS 10/1KEH

3.1 | 3nars:

3.1.1 | ocHOBHBIE MOJIOKEHNS TECOPHU CTPOCHHS aTOMa (Spa U COCTOSHUS JICKTPOHOB), POPMYITHPOBKY ITEPHOINTIECKOTO
3aKOHa

3.1.2 | momoxKeHUS TCOpUHU XUMHYSCKOH CBA3H, BUIbl 1 MCXaHU3MbI eé 06paBOBaHI/I$I

3.13 KJ'IaCCI/I(l)I/IKaHI/I}O n O6H.[He XUMHYECKHIE CBOHCTBA OCHOBHBIX KJIACCOB HCOPraHN4CCKUX COCAMHCHUI

3.1.4 | crtocoObI BBIpakeHHsI COCTaBa PaCTBOPOB

3.1.5 | 1O70XKEeHUs] TEOPHH DIIEKTPOTUTHYECKOHN TUCCOLMALIMH AIIEKTPOIUTOB U THAPOJIN3a COel

3.1.6 | ocHOBHBIE MOJ0XKEHUS TEOPUU OKUCIUTETbHO-BOCCTAHOBUTENIBHBIX PEAKIIUH

3.2 | YmeTh:

3.2.1 | ortuceIBaTH CTPOCHUC aTOMOB 2JICMCHTOB U OOBIACHATH NEPUOANIHOCTD UBMCHCHUSA UX CBOMCTB

322 ONpEACIATh BUIABI CBsI3ell U OOBSICHATH IMPOCTPAHCTBEHHOC CTPOCHHUE BCIICCTB

3.2.3 | cocTaBIATh XMMHUYECKHE YpaBHEHUS, OIMMMCHIBAIOIIUE CBOMCTBa OKCHUIOB, KUCJIOT, OCHOBaHHﬁ, conei

3.2.4 | BBIYUCIIATH COCTaB M KOJUYECTBA WHAUBUAYAJIbHBIX BEHICCTB B paCTBOpaxX

3.2.5 | coCTaBIATH MOJIEKYISIPHO-UOHHBIEC YPABHEHUS TUCCOLMALIUY U TUAPOIIN3a U ONIPEEIATh PEAKLIUIO CPEAbL

3.2.6 | COCTaBNATh ypaBHEHHS, PACCTABIATH K0d(D(OUIIHEHTHI, ONPEAEISITh OKHCIUTENh K BOCCTAHOBUTEIH

3.2.7 | xapakTepH30BaTh CBOIMCTBA M HAXOIUTH KOJMIECTBEHHBIC XapaKTEPHUCTUKH BEIIECTB M UX BOJHBIX pacTBOpoB (pH,
pPacTBOPUMOCTH)

3.3 | UMeTh HABBIKM M (MJ1H) ONBIT JeSITEIbHOCTHU:

3.3.1 | B mcnonb30BaHUH (DyHIAMEHTAIBHBIX TIOHATHH U 3aKOHOB B PEIICHUH MPAKTHIECKHX 3a1a4 1 YIIPpaXHEHUH B
1a00paToOpHOIl U MpaKTHIECKOH paboTe

3.3.2 | B IpUMEHEHUU METOJI0B U CPEJICTB XMMUYECKUX HCCIIEA0BaHUM

3.3.3 | caMmocCTOSITEeNBHO paboTHI B chepe MPOBEACHHS HAYIHBIX UCCISTOBAHUN

3.3.4 | B mpoBezicHUH Ja00PATOPHBIX aHATH30B

3.3.5 | B ananu3e yueOHOM, HAYYHOMH JINTEPATYpHI C IPHUMEHEHHEM HH()OPMaMOHHO-KOMMYHHKAI[HOHHBIX TEXHOJIOTHI




4. CTPYKTYPA U COAEPJKAHHUE ANCLHUILIAHBI (MOLY.JIST)

HanmeHoBaHMe pa3iesioB U TeM /BUJ Cemectp / | YacoB | Komneren- | Jlureparypa | Unte | Ilpak. | Ilpumeuanue
3aHATHSA/ Kypc 107070 pakr. | moar.
Pa3nen 1. OcHOBHBIE MOHSITHS M 3AKOHBI
XHMHAHA
Tema 1.1 OcHoBHBIC MOHATHS XUMuH /JIek/ 1 2 J1.1 0 0
JI1.2J12.1
2.2
212233
Tema 1.1 OcHoBHBIE TOHSTHS XUMuUH /J1ab/ 1 2 JI1.1 0 0
JI1.2J12.1
2.2
212233
Tema 1.1 OcHoBHBIe oHATHA XUMuUH /Cp/ 1 2 J1.1 0 0 Omnpoc,
JI1.2J12.1 MIpOBEpKa
J12.2 3a/1aHui
212233
Tema 1.2. OcHOBHBIE 3aKOHBI XUMUH /JIek/ 1 2 JI1.1 0 0
JI1.2J12.1
2.2
212233
Tema 1.2. OcHOBHEIE 3aKOHBI XuMuH /J1a6/ 1 2 JI1.1 0 0
J1.2J12.1
J2.2
2122 33
Tema 1.2. OcHoBHBIE 3ak0HBI XuMuH /Cp/ 1 2 J1.1 0 0 Ompoc,
JI1.2J12.1 IIpOBEpKa
J2.2 3aJaHuf
2122 33
Paznen 2. Ctpoenue atoma u
NEPUOANYECKHIl 3aKOH
Tema 2.1. DneKTpOHHOE CTPOCHHE 1 2 JIT.1 0 0
aToma /JIex/ JI1.2J12.1
2.2
212233
Tema 2.1. DIeKTPOHHOE CTPOCHUE 1 2 JI1.1 0 0 Omnpoc,
atoma /Cp/ JI1.2712.1 MpOBEpKa
J12.2 3aaHui
212233
Tema 2.2. Ileproguueckuii 3aK0H U 1 2 JI1.1 2 0 Jlexuus Oecena
MEPUOANYECKAsi CHCTEMa XUMHUYECKUX JI1.2J12.1 WIIH «IUAJIOT C
anementos J[.1. Menneneesa /Jlex/ 2.2 ayIuTOpHEin
212233
Tema 2.2. Ilepuoguueckuii 3aK0H U 1 2 J1.1 0 0 Ompoc,
MEePUOANYECKasi CHCTEMa XUMUYECKUX JI1.2J12.1 MIpOBEpKa
anementoB JI.11. Menneneena /Cp/ 2.2 3aaHul
212233
Pa3nen 3. Xumunyeckasi cBsI3b U CTPYKTypa
MOJIEKYJT
Tema 3.1. Tunsl xuMudeckux ceszeit /Jlex/ 1 2 J1.1 0 0
JI1.2J12.1
2.2
3132 33
Tema 3.1. Tunsl xXuMuveckux cpszeit /Cp/ 1 2 JIT.1 0 0 Ompoc,
JI1.2J12.1 IIPOBEpKa
JI12.2 3aJaHuHN
213233
Tema 3.2. 'uOpuan3aus aTOMHBIX 1 2 JI1.1 0 0 Ompoc,
opburanei. 6- u T-cBsi3u /Cp/ JI1.2712.1 MpoBepKa
J12.2 3a1aHui
212233

Pa3znen 4. OcHOBHBIE 3aKOHOMEPHOCTH
NMPOTEeKAHUS XUMHYECKUX PeaKIuii




Tema 4.1. Tennossie 3¢ dexTsl peaxkuuii. J1.1 Ompoc,
Ouranenus /Cp/ JI1.2J12.1 MpoBepKa
J2.2 3aaHAH,
212233 3aImTa
1a60PaTOPHBIX
pabot
Tema 4.2. CKOpOCTh XMMHYECKHX JI1.1 JlaGopaTtopHoe
peakuutii /J1a6/ JI1.2712.1 3aHsTHE.
2.2 Pabora B
2102233 MaJbIX
rpyImax.
Tema 4.2. CKOpOCTb XUMUYECKHUX JI1.1 Omnpoc,
peaxkuit /Cp/ JI1.2J12.1 IIPOBEpPKa
J12.2 3aJaHHH,
213233 3aIuTa
1a60paTOPHBIX
pabot
Tema 4.3. XuMuueckoe paBHOBECHE. JIT.1 JlabopaTopHoe
IMpurnumn Jle [latense /J1a6/ JI1.2J12.1 3aHATHE.
2.2 Pabota B
2103233 MaJIbIX
TpyImax.
Tema 4.3. XuMuueckoe paBHOBECHE. JIT.1 Ormpoc,
puanun Jle Hlatense /Cp/ JI1.2J12.1 IIpOBEpKa
J12.2 3aJIaHuH,
D1 52 23 3aluTa
1ab0pPaTOPHBIX
pabort
Paznes 5. ®uznko-xumMuyeckasi TeOpusi
PacTBOPOB YIEKTPOJIHTOB H
HEIIEKTPOJINTOB
Tema 5.1. Mexanu3m oOpa3oBaHuUs JI1.1
pacTBOpOB 1 UX Ki1accupukanus. MeansHere JI1.2712.1
U pealibHble pacTBOpHL. PacTBopeHHe Kak 2.2
¢usnKo-xuMuIeckuii mpouecc /JIex/ 3132 33
Tema 5.1. Mexanu3m o0pa3oBaHUS JI1.1 Omnpoc,
pacTBopoB U ux Kinaccudukanus. VneanpHbe JI1.2J12.1 NIpOBEPKA
U pealibHble pacTBOpHL. PacTBopeHHe Kak 2.2 3aJaHUH,
¢usnko-xuMuaeckuii nmpouece /Cp/ 3132 33 3aImTa
nmabopaTopHBIX
pabort
Tema 5.2. 3aBUCHMOCTB PaCTBOPUMOCTH J1.1
Pa3ITUYHBIX BEIIECTB OT MPHUPOJIBI JI1.2J12.1
PacTBOPUTEILA, TEMIIEPATYPHI U J12.2
nasaenns /Jlex/ D1 32 93
Tema 5.2. 3aBUCHMOCTB PaCTBOPUMOCTH J1.1 Ompoc,
Pa3NUYHBIX BELIECTB OT IPUPOJIBI JI1.2J12.1 IIpoBepKa
pacTBOPUTEINS, TEMIIEPATYPHI U J12.2 3a/IaHUH,
nasienus /Cp/ 213233 3aIuTa
1a60PaTOPHBIX
paboT
Tema 5.3. CriocoObI BBIpaXKEHHsI JI1.1
KOHIIEHTpAIH PacTBOPOB /JIek/ JI1.2712.1
2.2
3132 33
Tema 5.3. CriocoObI BbIpakKECHHUsI JIT.1 Ormpoc,
KOHIICHTpaImu pactBopos /Cp/ JI1.2J12.1 IIpOBEpKa
J12.2 3aJIaHuH,
D1 D2 23 3aluTa
nabopaTopHBIX
pabor
Tema 5.4. DnexTponuTsl u J1.1
3JICKTPOJIUTHYECKast quccoruanus /J1a6/ JI1.2J12.1
J2.2

015253




Tema 5.4. DnexTponuTsl u J1.1 Ompoc,
3JIeKTpoIUTHYECKast aucconuarus /Cp/ JI1.2J12.1 MIpOBEpKa
J2.2 3aaHAH,
212233 3aImTa
1a60PaTOPHBIX
pabot
Tema 5.5. NoHHOE pon3BeICHNE BOJIBI. JI1.1
Bonopoanerit mokxazatens. [lonstue 00 JI1.2J12.1
uHankaTopax /J1a6/ J12.2
2102233
Tema 5.5. NoHHOE pon3BeICHNE BOIBI. JI1.1 Ormpoc,
Bonopoanerit mokxaszatens. [lorstie 00 JI1.2J12.1 MIpoOBEpKa
uHaukatopax /Cp/ J12.2 3aJIaHuH,
D1 D52 23 3aluTa
1a00PaTOPHBIX
pabort
Tema 5.6. I'maponus conetit /J1a6/ J1.1
JI1.2J12.1
J2.2
313233
Tema 5.6. I'mapomnus coneit /Cp/ J1.1 Ompoc,
JI1.2J12.1 IIpOBEpKa
J12.2 3aJJaHuH,
010233 3aIuTa
1a60PaTOPHBIX
pabot
Paznen 6. KomniekcHble coequHeHHsT
Tema 6.1. HoMeHKIIaTypa U Ki1acCUpHUKALUI JIT.1 Ompoc,
KOMIUIEKCHBIX COeTUHeHUN. BaxxHelimme JI1.2J12.1 MpOBEPKa
TUTIBI KOMIUTEKCHBIX coeannennit /Cp/ J12.2 3aJIaHuMH,
D1 52 23 3aluTa
nabopaTopHBIX
pabor
Tema 6.2. XuMudeckast cB3b B JI1.1 Ormpoc,
KOMIUIEKCHBIX COeTUHEHHSX. J{nccouunanus JI1.2J12.1 MIpoBepKa
KOMILJICKCOB B BOAHBIX pacTBopax /Cp/ J2.2 3aJlaHuH,
213233 3amuTa
1a00PaTOPHBIX
pabot
Paznen 7. OxkucauTe1bHO-
BOCCTAHOBHTEJILHBIE PeaKIHH.
DJIEKTPOXHUMHUYECKHE MPOIECChI
Tema 7.1. CymHOCTb BOCCTAHOBIICHUS — J1.1 Jlexmus Gecena
okuciieHus. Boccranosurenu u JI1.2J12.1 WM «IUAJIOT C
okucnurenu /Jlex/ J2.2 ayIuTOpHEn»
Tema 7.1. CymHoCTh BOCCTAHOBIICHUS — JI1.1
okuciieHus. BoccranoBurenu u JI1.2J12.1
okucnutenu /J1a6/ 2.2
Tema 7.1. CymHocTh BOCCTAHOBIJICHUS — JIT.1 Ompoc,
okucienusi. Boccranosurenu u JI1.2J12.1 MpOBEPKA
oxucaurenu /Cp/ J12.2 3aJlaHuH,
215253 3aluTa
J1a00PaTOPHBIX
pabot
Tema 7.2. MeTo1bl COCTABICHUSI ypaBHEHUI J1.1 Jlexmus Gecena
OKHUCIIUTEIEHO-BOCCTAHOBUTEIBHBIX JI1.2J12.1 WM «IUAJIOT C
peakumii. BiustHue cpenpl Ha Xxapakrep J2.2 ayIuTOpHED
TpoTeKaHus peakiui /JIex/
Tema 7.2. MeTo bl COCTABICHUSI ypaBHEHUI JI1.1 Omnpoc,
OKHUCIIUTEIBbHO-BOCCTAHOBUTEIbHBIX JI1.2J12.1 IIPOBEpPKa
peakuuii. BiusitHue cpenpl Ha Xxapakrep J2.2 3a1aHUM,
npoTtekaHus peakimii /Cp/ 2102233 3aIuTa
1a00paTOPHBIX

pabot




Tema 7.3. DnekTponu3 pacTBOPOB U 1 4 J1.1 0 0
pacIiaBoB 3JEKTPOJIUTOB /J1ab/ JI1.2J12.1
2.2
Tema 7.3. Dnekrposnu3 pacTBOPOB U 1 2 JI1.1 0 0 Omnpoc,
pacriaBoB dIEKTpoIUTOB /Cp/ JI1.2712.1 IIpoBepKa
J12.2 3aJJaHHH,
2122933 3aluUTa
1mabopaTopHBIX
pabot
Tema 7.4. T'albBaHUUECKUN DJIEMEHT. 1 2 JI1.1 0 0 Omnpoc,
OnekTpoaHble noteHuansl. Kopposus u JI1.2J12.1 MIpOBEpKa
3amuTa metasios /Cp/ 2.2 3aJIaHUH,
0103233 3aIuUTa
71a60PaTOPHBIX
pabor
Paznen 8. Heopranuyeckas xumusi.
BaikHelilue KJIacchl HEOPraHUYECKUX
coeMHEeHM I
Tema 8.1. Kiaccudukaius 1 HOMEHKIATypa 1 3 JIT.1 0 0 Ompoc,
MPOCTHIX ¥ CIIOKHBIX BerecTs /Cp/ JI1.2J12.1 IIpOBEpPKa
JI12.2 3aJJaHuH
212233
Tema 8.2. Knaccudukanus 1 HOMEHKIaTypa 1 3 JIT.1 0 0 Ompoc,
okcuJoB. IloxyueHue u cBoicTBa JI1.2J12.1 IIpOBEpKa
coneobOpa3yronmx okcunos /Cp/ 2.2 3aJaHAN
212233
Tema 8.3. OcHoBaHMS (TUIPOKCUIBI 1 2 JIT.1 0 0 Ompoc,
MmetamioB) /Cp/ JI1.2712.1 MpoBepKa
J12.2 3aJaHui
0103233
Tema 8.4. Kucnotsr /Cp/ 1 2 JI1.1 0 0 Omnpoc,
JI1.2J12.1 IIpOBEpKa
2.2 3aJaHuf
013233
Tema 8.5. Conu /Cp/ 1 2 JI1.1 0 0 Omnpoc,
JI1.2J12.1 MIpOBEpKa
J12.2 3a/1aHui
013233
Paznen 9. Kontpoun
/3aqéTCOL/ 1 0 J1.1 0 0
JI1.2J12.1
2.2
313233
5. ®OHJ]I OHEHOYHbIX CPEACTB
5.1. ITpumepHBIii nepeyeHb BOMPOCOB K 3a4€Ty
I. Ipenmer u 3aga4un XUMUH. SIBICHUST (U3NYECKHE M XUMHYECKHE. MECTO XMUMHH CPEIH €CTECTBEHHBIX HAYK. XUMHS U
SKOJIOTHSL.
2. OCHOBBI aTOMHO-MOJIEKYyIsIpHOU Teopuu. [lonarue atoma, anemenTa, BemiectBa. OTHOCHTENbHAS aTOMHAs U
OTHOCHTENTbHASI MOJIEKYIISIPHASI MACCHI.
3. Monb - equHUIA KOIWYECTBa BeulecTBa. MossipHas mMacca.
4. 3aKOHBI CTEXHOMETPHH: 3aKOH COXPAaHEHHS MAcCHl BEIIECTBA, 3aKOH ITOCTOSHCTBA cocTaBa. OTHOCHTENBHAS TIOTHOCTh
rasa.
5. Crpoenue atoma. AtomHoe aapo. M3oronsl. CtabuibHble U HECTAaOMIBHBIE SIpa.
6. JIBoticTBeHHas pupoa AekTpoHa. CTpoeHHE AIIEKTPOHHBIX 00071049ek aToMOB. KBaHTOBEBIC 4Hcia. ATOMHEIC
opbuTany. DIEeKTPOHHbIC KOH(PUTYPAIIUK aTOMOB B OCHOBHOM U BO30Y)KJICHHOM COCTOSTHUSIX.
7. Otxpsitre [l. M. MeneneeBsIM MepUOIMYECKOTO 3aKOHA U CO3JaHHE MEPHOANYECKOI CHCTEMBI XMMHUYECKUX
anemeHTOB. CoBpeMeHHasi YOPMYIHPOBKA MEPHOANIECCKOTO 3aKOHA.
8. CTpoceHHe TIeproIIYecKO CHCTEMBI: OOJIBIINE W Majble TIePHOBI, TPYIIIBI U MTOATPYIIITHL.
9. 3aBHCHMOCTD CBOIICTB 3IEMEHTOB M 00pa3yeMbIX UMH COCTMHEHHI OT MOJO0XKCHUS 3JIEMEHTa B MEPHOANIECKON CHCTeMe.
10. Buapl XuMHuecKol CBSI3M: KOBaJeHTHas (TIOJIApHAs M HEMONApHAsl), HOHHAs, METAJUINYeCKasi, BOJOPOIHAS.
11. MexaHu3MBbI 00pa30BaHUs KOBAJICHTHON CBS3U: OOMEHHBIH M JTOHOPHO-aKIECNITOPHBIA. JHEPTHUS CBSI3H.
12. DJIeKTPOOTPHIATENBEHOCT. [I0MAPHOCTD CBA3M, WHIYKTUBHBIA 3((EKT.

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




CTpoeHUeM (Ha MpUMepe COSTUHEHHI JIEMEHTOB 2-T0 reproa). Jlenokaau3aus SIEKTPOHOB B COMPSKEHHBIX CHCTEMAX,
ME30MEpPHBIH 3P PEKT.

14. BanentHocTs U creneHs okucieHus. CTpykrypHble GopMmynsl. M3omepns. Buasr nusomepnn, cTpykTypHas |
HIPOCTPAaHCTBEHHAS H30MEPHSL.

15. ArperaTHble COCTOSIHUS BEILECTB M MEPEXOAbI MEXIy HHMHU B 3aBHCUMOCTU OT TeMIEpaTypsl U JaBieHus. Ia3sl.
I'a3oBble 3aKoHbl. YpaBHeHHEe Menpeneesa - Knanelipona. 3akoH ABOragpo, MOJISIPHBIH 00BEM.

16. Kunxoctu. Acconmanyst MOJIEKYll B XKHUIKOCTSX. TBepable Tena. OCHOBHBIE TUIBI KPUCTAIUIMYECKUX PELIETOK:
KyOU4ecKue U rekCcaroHajbHEIE.

17. Knaccugukanus XMMUYECKHX PEaKUUi: PEaKIUN COSIUHEHUs, Pa3lIoKEHNUs, 3aMeleHNs, OOMEHa.

18. OKHCIATETRHO-BOCCTAHOBUTENBHEIE peakiin. OnpenesieHne CTeEXHOMETPIHIECKIX K03(D(HINEHTOB B YpaBHEHMIX
OKHCIIUTEIEHO-BOCCTAHOBUTEIIBHBIX PEAKIIHH.

19. Psn ctaHmapTHBIX AJIEKTPOIHBIX MMOTEHIHAJIOB.

20. Tennossle 3ddexTs xumMudecknx peakiuil. Tepmoxumuueckue ypaBHeHus. Ternora (3HTaNBINSA) 00pa3oBaHUS
XMMHUYECKHAX COeTMHEHNH. 3aKoH ['ecca B CIIEICTBUS U3 HETO.

21. CKOpOCTh XUMHYECKHX PEAKIUi. 3aBUCUMOCTh CKOPOCTH PEaKLIUH OT MPHUPOALI M KOHIEHTPAIIUU PearupyromnX

BEILECTB, JAaBJICHUs, TEMIIEPATYpPbl, IPUMEHEHNS KaTanu3aTopa. KOHCTaHTa CKOPOCTH XUMHUYECKON peaKkui. DHEPIrusl aKTHBALUH.
KaTanu3 u katanuszatopsl.

22. OOpaTUMOCTh XUMHUYCCKUX Peaknnii. XMMHIECKOe PaBHOBECHE M YCIOBHA ero cMmemenus, npuHimn Jle Ilarense.
KoncranTa paBHOBecus, CTENeHb IIPEeBPaILCHUSI.

23. PactBopsl. PacTBOpHMOCTB BELIECTB U €€ 3aBUCHUMOCTb OT TEMIIEPATyphl, JaBJIEHUs, IPUPObl pacTBopuTens. CrocoOsl
BBIPa)KEHHsI KOHLIEHTPALMK PacTBOPOB: MaccoBasi JOJIs1, MOJIbHASL 10JIs1, MOJIIpHasl KOHLeHTpauus. Teepasie pacTBopbl. CIlIaBbl.

24. CusibHbIE U c1a0ble DJIEKTPOIUTHL. DIEKTPOIUTHUe “CKasl aucconuanus. Koncranta auccouuanuu. CTeneHb
JHUCCOLMALUH.

25. HonHble ypaBHEHUS peakuuil.

26. CBoICTBa KUCIOT, OCHOBAaHUIl U COJIEH B CBETE TEOPUU JJIEKTPOIIUTUUECKON Aucconuanuu AppeHuyca.

27. I'uaponus coneit.

28. OneKTpoaM3 BOJHBIX PAaCTBOPOB U paciulaBoB coliel. IIporecchl, mpoTekaronye y KaToAa H aHo/a.

5.2. IlpumepHBlii NepedyeHb BONPOCOB K IK3AMEHY

He npexgycmotpeno YII

5.3. TemaTuka KypcoBbIX padoT (KypCcOBBIX MPOEKTOB)

He mpenycmotpeno YII

5.4. ®oHJ OIIEHOYHBIX CpPeaACTB IAJIs1 MPOBEACHUA TEKYIIEIro KOHTPOJIsA

[penonaBanne XuMun KpoMe Kypea JIEKIUi BKIIIOYaeT 00s13aTelIbHOE TPOBEICHUE JIa00paTOPHBIX 3aHATHH. Llenbio 1abopaTopHbIX
3aHATHH SIBIAETCS (JOPMHUPOBAHNE YMEHHH BBIIIOHSATH THUIIOBBIE PEAaKIUH Ha (PyHKIHOHAIBHbIE TPYIIIEI M KaUECTBEHHO
OTIPEAENTATh HEKOTOPhIE COCIMHEHUS.

JlabopaTopHast pab0Ta BBIMOTHIETCS KaXKABIM CTYICHTOB MHANBUAYAIbHO. [ 3KOHOMHY BpeMeHHU 1 0oJiee TIIyOOKOTO
OCMBICIICHUS TA00PaTOPHOH PabOThl HEOOXOANMO B IIPOLIECCE CAMOIIOATOTOBKH POYUTATH OIMCAHUE OIBITOB, YACTUYHO
3aIIOJTHATH MPOTOKOI TJabopaTopHOH padoThl. Ha kaXkoM 3aHATHH NOCIIE BEITOTHEHHS 3KCIIEPUMEHTAIILHON YaCTH IPOBOTUTCS
TEKyIIH KOHTPOJIb II0 YCBOCHUIO yueOHOTO MaTepuana. CTyIeHTy npeiaraeTcsa HeCKOIbKO BOIIPOCOB, Ha KOTOPBIE OH JaeT OTBET
WM YCTHO, WM B IIMCBMEHHOM BHZE. ECIIN CTy/IeHT NpaBUIIbHO OTBETHII Ha MPEIOKEHHBIE BOIIPOCHI, 3HAUUT, MaTEepHall TEMbl UM
YCBOEH, M OH IOJTy4aceT 3a4eT 10 JaHHOH TeMe.

Taxum 06pa3om, (HOHI OIICHOUHBIX CPEJCTB IO JaHHOH (hopMe KOHTPOIIS BKITIOYAET B ce0s 2 3MeMeHTa:

- TpeGoBaHUs K O()OPMIICHHIO OTUETA;

- ZIOTIOJTHUTENBHBIE BOIIPOCHI JUISl 3aIIUTHI JIAOOPATOPHOH PabOTEL.

TpeboBaHMA K 0(OPMIIEHHIO OTYETA IT0 Ta00PATOPHEIM paboTaM

BBEJEHHUE

OO6me TpeOoBaHMS K BBITOJHEHHUIO Ta00paTOPHBIX paboT

[lepen BeImoTHEHNEM Ta00PaTOPHOTO MPAKTHKyMa HEOOXOIMMO HA BBOJAHOM JIAOOPATOPHOM 3aHATHH H3YIHUTH O0IINe IpaBHia
MOBE/ICHUS M TEXHUKY O€30MIaCHOCTH MU BINOJHEHHH JIAO0PATOPHBIX pabOT IO XUMHUH, CIIUCOK JIUTEPATyphl PEKOMEHTyeMOH Ui
UCIIOJIb30BaHNUS IPU HOATOTOBKH K BBINOJIHEHHUIO JJA00PaTOPHBIX paboT n «TemMaTnueckuii miaH 1abopaTopHBIX paboT»,
WUMETOIINICS B Ta00OpaTOpHH.

[Mops oK MOATOTOBKH K BRIMOTHEHHUIO TA00PaTOPHOH pabOTHL:

CTyaeHT JOJDKEH SBISThCS Ha Ja0opaTOpHbIE 3aHATHS MOATOTOBIEHHBIM K 1a00paTOpHO paboTe, BBITOJHEHUE KOTOPOH
HpeTyCMOTPEHO TEMATUYECKUM TUIAHOM Ha COOTBETCTBYIOILYIO J1aTy.

[IpenBapuTenpHas MOATOTOBKA K paboTe BKIIOUaeT 0(opMIICHHE TIEPBOM M BTOPOH YacTH OTYETa M0 COOTBETCTBYIOMIEH (hopme u
BBIIOJTHEHHE 33JaHUS IS CAMOCTOSITENIbHOI TOATOTOBKY K yKa3aHHOU 1abopaTopHOit paboTe ¢ UCIOIb30BAHIEM MAaTEPUAIOB
JeKIUH, y4eOHNKa U TaHHBIX METOJUYECKNX YKa3aHUMH.

Ortuer o npexcroseil padoTe odopmiseTcs o cieayomen popme: nata BEITOTHEHHS paboTsl, Ne tabopaTopHOit paboTHI,
Ha3BaHUE paboTsl, I Teopernueckas gacts, 11 mpakTuyeckas 4acTs.

TeopeTuueckas yacTh - B pa3jese H3IaratoTcs OCHOBHbIE ITOHATHSI, 3aKOHBI, pacueTHbIe (POpMyIbI, KOTOPbIE HEOOXOAUMO YCBOUTH
JUISL CO3HATETBHOTO BBITOJIHEHUS SKCIIEPUMEHTa U IPAMOTHOH 00pabOTKH pe3ynbTaToB. [lepedeHs MOHATHIT M 3aKOHOB UMEETCs B
METOIMUECKUX YKa3aHUAX K COOTBETCTBYIOMIEH Tab0paTOpHOH paboTe B pa3erne «TeopeTndeckas 0a3za SKCIepUMEHTay, C
UCIIONIb30BaHHEM KOTOPBIX BBIBOASATCS (POpMYIIBI Ul pacyeTa OonpeenseMoii B paboTe BeTUIHHBL. B KOHIle pa3jena IpHBOAATCA
PEIICHUS ¥ Pe3yAbTaThl BEIITOJTHEHUS 3a/laHUH JUTS CAMOCTOSTEILHOM TTOITOTOBKH K COOTBETCTBYIOLIEH 1abopaTopHOi paboTe.
IMpakTHdeckas 9acTb - B pa3jielie MPUBOJUTCS:




PHCYHOK U OIHCaHUE OTBITHON YCTaHOBKU;

nepedeHb HEOOXOAUMBIX PEAKTUBOB, MIOCY/bl, BCIOMOTATENbHBIX MATEPUAIIOB,

M3MEPHUTEIBHBIX TPUOOPOB (JUTS M3MEPUTENBHBIX IPHOOPOB YKa3aTh KIIACC TOYHOCTH, IIEHY JCJICHNS) B METOANYECKAX YKa3aHUIAX K
BBIIIOJTHEHHIO COOTBETCTBYIOMIEH TabopaTopHOil paboThl);

TUIaH SKCIICPHMEHTa;

YpaBHEHUsI PeaKLnii;

TabJHIa IS 3aITUCH Pe3yAbTaTOB H3MEPEHHUH.

Iopsox BeIMOIHEHUS 1a00paTOPHOI pabOTEI

Ha nabopaTopHOM 3aHSTHH CTYAEHT Y4acTBYET B MHIUBHUYaIbHOM COOECEIOBAaHUH C IIPETIOAABATEIIEM 110 COJIEPIKAHHIO
npencrosmiel padotsl. [IpenonaBaTens genaer 3aKIOYeHNE 0 TOTOBHOCTH CTYAEHTa K paboTe Mo copepKaHuio 1 1 2 gacTer
0TYeTa, pe3yabTaTaM BBIIOIHEHUS 3aJaHUS IS CAMOCTOSITENIBHOM MOATOTOBKHM, KOTOPBIE IIPEACTABIAIOTCS B BUJIE CIICIYFOIINX
TabIuIL.

B ciydae 1ocTaTo4HOTO YPOBHS IOJTOTOBKH CTYICHT ITOJY4aeT JOIYCK K BBIOJHEHUIO SKCIICPUMEHTA U 110]1 HaOII0IeHHEM
nabopaHTa BEIIOJHSACT PaOOTY B COOTBETCTBHH C INTAHOM HKCIIEPHMEHTA, BHOCHT Pe3yIbTaThl H3MEPEHUH B TaOJIHITY, IPOBEpsIET
HOJydIeHHbIEC Pe3yAbTaThl U IPABUIBHOCTD UX 3allUCH Y IIpenoiaBartens. B ciaydae HepaBUIBHOTO H3MEPEHHUS U 3aIIUCH
HOTYy4EHHBIX PE3YNbTATOB CTYAECHT HOBTOPSET U3MEPEHHs U KOPPEKTUPYET 3aIlUCH PE3yIIbTaTOB, I03TOMY PE3yNbTaThl H3MEPEHUI
Ha [IepBOM 3Tarre [eyiecoodpa3Ho BHOCUTE KapaHaanioM. [1pu NoCcTikeHnn pasyMHBIX pe3yAbTaTOB U IPABHIHHOTO UX BHECCHHUS B
TabIHITy He0OXOANMO IIPUBECTH B MOPSIOK pabodee MecTo, CIaTh METOAUIECKHE YKa3aHHs, 000pyI0BaHHE ISKYPHOMY HIIH
1a00paHTy U MOJANKCATh TabIHIly SKCIIEpUMEHTANbHBIX JaHHBIX Y IpenogaBaTelns. B 3ToM cioydae cTyIeHTY 3aUnuThIBaeTCS
BBITIOJIHEHHE KCIIEPUMEHTA, EMY CIEAYET IIPUCTYIHTh K 00pabOTKe pe3yIbTaToOB M COCTABICHUIO CIEAYIOIIETO Pa3/iena OTYETa -
[II Pac4eTs! 1 BEIBOIBI.

B paznene nomKkHBI OBIT MPEICTABICHEL:

Pacuer omnbITHOTO 3HaYeHHs (XOIBITH.) ONPEAEIAEMOl BETMINHbI ITyTEM MOACTAHOBKH B PACUETHYIO (POPMYITy COOTBETCTBYIOLINX
TaOJIHYIHBIX TaHHBIX.

Pacuer Teopernyeckoro 3HaUeHUs (XTEOp.) ONMpeesieMOi BETMIHHEI IO COOTBETCTBYIOMIEH Gopmyre.

Pacuer otHOCHTENBHOI OMIUOKH ¢ TOUHOCTEIO 70 0,1%.

I[Tpu poBeIcHUHN PACUETOB M BHECCHUH YHCIIOBBIX 3HAYECHHI PE3yIbTaTOB M3MEPEHHH U PACcUETOB B TAOJIHILy HEOOXOIMMO
PYKOBOJICTBOBATHLCSI OOLIMMH TPaBUIIAMH 110 00pabOTKe Pe3yIbTaTOB U3MEPEHHIA.

ITocne 3aBepwenus 111 yactu oTyera, OH ciaeTcsa Ha IPoBepKy. Ilociie Mo10KUTENbHBIX PE3yJIbTaTOB IIPOBEPKU OTYETA JAHHAS
paboTa CYUTACTCS BHIITOJIHEHHOM.

CTyIeHT IOIycKaeTes K 3K3aMeHy 10 JHUCIUIUINHE, eCII UM B TEUCHHE CEMECTpPa BBIIOHEHBI BCE IIPEAYCMOTPEHHEIE
TEeMaTHYECKIM IIAHOM J1a00paTOPHBIE pabOTHI, TOIYYCHBI TIOJIOKUTENIBHbBIEC PE3YIbTATHI TP BBOAHOM KOHTPOJIE, KOHTPOJIEHOH
paboTe U BHINOIHEHB! HHANBUIyaIbHbIE 3aJaHUS 110 COOTBETCTBYIOIIUM pa3fienaM MpOorpaMMBbl.

Bomnpocs! s 3amuTe! 1abopaTopHON paboTE

Bomnpocs! 1 3a1a4n k 71a00paTOPHOH paboTe CKOPOCTh XUMUUECKON PEAKIIUI»

Uro Ha3bIBaeTCsA CKOPOCTBbIO XUMHUYECKON peakuuu? B Kakux eIMHMIAX OHA U3MepsieTcs?

Kaxkue (axTopsl BIUSIOT Ha CKOPOCTh XUMHUYECKOH peakmum?

3aBUCHMOCTb CKOPOCTH PEAKLIMU OT KOHLUEHTPALUU PEArupyIOIUX BELIECTB B TOMOI€HHON CHUCTEME.
3aBHCUMOCTb CKOPOCTH PEaKIMU OT KOHLEHTPAIlUU PEarupymoliuX BEIIECTB B FeTEPOreHHON CHCTEME.
3aKOH JEHCTBYIOIIUX MAacc.

KoncraHTa CKOPOCTH XMMUYECKOW pEeaKLuy.

BnusHue TemmepaTypsl Ha CKOpOCTh XuMuueckux peaknuil. IIpasuno Bant-T'odda.

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

. KakoB MexaHH3M AEHCTBUS KaTaJM3aTOPOB B TOMOTEHHOW U ETEpPOTreHHOM cucremax?

10. BeIpa3ure MaTeMaTHUECKH CKOPOCTH HPSMBIX M OOpPATHBIX PEaKIIUiA:

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 ckonbko pa3 yBeTMUUTCS CKOPOCTh pPeakiuu IMpH noBbimeHnH temmeparypsl ¢ 20°C mo 50°C, ecnu TemmepaTypHBI
k03¢ hHUIUEHT paBeH 3.
12. Bo ckonbko pa3 ciemyeT yBeTMYMTh KOHIIGHTpaluio BemiectBa B2 B cucreme 2A2(r.) + B2 = 2A2B(r.), 4to0s! npu

YMCHBIICHUU KOHUCHTPAlUU BCUICCTBA AB4 pa3a CKOpOCThb HpHMOﬁ
peakunuu HE U3MCHNUIIACH.

13. B cucreme CO + Cl2 = COCI2 xoHueHTpanuio yrapaoro rasa yseaunuwiu ot 0,03 no 0,12 mMomb/i, a KOHIEHTPALUIO
xyopa — ot 0,02 1o 0,06 mosw/11. Bo ckoibKO pa3 Bo3pociia CKOPOCTh MPSIMOM peakiuuu?

14. Yemy paBeH TeMIlepaTypHBIH KO3(GHIHNEHT CKOPOCTH PEAKINH, €CIIM NPH YBEIMYEHHH TeMIepaTypsl Ha 30 rpamycoB
CKOPOCTB PEaKIiK Bo3pacTaeT B 15,6 pas.

15. IIpu 150°C HekoTOpas peakius 3akaHduBaeTcs 3a 16 MuHyT. [IprHHUMAas TeMIepaTypHbId KO3 GHUIIMEHT CKOPOCTH

PEaKINU PAaBHBIM 2,5, pacCUUTATh, Yepe3 KaKoe BpeMsi 3aKOHUUTCS 3Ta PEaKIs, eClTi MPOBOAUTH ee: a) pu 200°C; 6) npu 80°C.

Bompocs! 1 3agaun k 1abopaTopHOi padoTe «XUMHUYECKOEe PABHOBECHE)

1. Kakue peakiuu Ha3bpIBalOTCsS HEOOpAaTUMBIMHU U oOpaTuMbiMu? [IpuBeauTe PUMEPHI.

2. JlaiiTe onpeneneHue MOHATHIO XUMHUYECKOE paBHOBecHe. Kak MOXHO HCIIOIb30BAaTh 3aKOH JEUCTBYIOIMIUX MAccC IS
00paTUMBIX peakuuii?

3. JlaliTe onpenenieHue MOHATHIO KOHCTaHTa PaBHOBECHSI.

4. CBsI3b KOHCTAHTBI PAaBHOBECHSI C paBHOBECHBIMH KOHICHTparusMu. OT kakuxX (paKTOPOB 3aBUCHT 3HAUYCHHE KOHCTAHTHI
paBHOBecus?

5. Chopmynupyiite npunuun Jle-Iatense. Kakue ¢axropsl BIUAIOT HA U3MEHEHHE XUMHUYECKOTO paBHOBECHs?




6. Kak BAMSAIOT yMeHbIIEHHE KOHLEHTPAIMU PEarupyroniiux BeIlecTB, TEMIEPATyphl U JaBICHHUS HA CMEIEHHE
XHUMHYECKOTo paBHOBecus B peakuuu: N2 + 3H2 [1 2NH3 + Q.

7. Kaxk Brnustror yBenmmueHHe KOHIICHTPAIMU MTPOJYKTOB PEAKINH, TEMIECPATYpHl W JaBICHUS Ha CMEIICHHE XUMHIECKOTO
paBHOBecHs B peakiun: N2 + 3H2 [ 2NH3 + Q.

8. PaBHoBecue B rereporeHHbIX cucteMax. OT Kakux (pakTopoB OHA 3aBUCHUT?

9. B kakyio cropony cmecturcsi paBaoBecue peakimu COCI2(r.) [1 CO (1.) + CI2(r.) npu BBEACHUH B PAaBHOBECHYIO
CHCTeMY UHEPTHOTO ra3a mpu: a) V = const; 0) p = const.

10. Kak Bnuser uaMeHeHue J1aBICHHUsI Ha PABHOBECUE CIEAYIOLIMX PEaKIHii:

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

11. Yepe3 mHexoTopoe BpeMs nocie Hagana peakaun 4HCI + O2 [ 2H20 + 2Cl2 KoHIEHTpaIiy BEIIeCTB 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 HCXOHbIE KOHLIEHTPALMH XJIOPOBOAOPOAA U KHciIopoaa?
12. Kak BAMSIOT yMeHbIIEHHE TEMIEpPaTyphl, JaBJICHUS U KOHLEHTPALUUH MIPOAYKTOB PEaKLUH Ha
CMeIeHNEe XUMHIECKOTO PABHOBECHS B CIEAYIOIINX CHCTEMax?

a) 2NO + 02 [ 2NO2 + 28 kkain; 6) 2HBr [J H2 + Br2 -16 kkain.
13. Koncranra paBHoBecus peakiuu FeO(k.) + CO(r.) [1 Fe(k.) + CO2(r.) npu HekoTOpoii Temnepatype pasua 0,5. Haiinure
paBHOBecHbIe KoHIeHTparmu CO u CO2, ecni HaYambHBIE KOHIICHTpAIH 3THX BemiecTB coctaBisiin: [CO] = 0,05 monb/n; [CO2]
=0,01 monp/m.
14. PaBHoBecue B cucteme H2 (r.) + 12 (1.) [J 2HI (r.) ycTaHOBMIIOCH IIpU clienyronux KoHuentpauusax: [H2] = 0,025 mons/m; [12]
= 0,005 mouts/m; [HI] = 0,09 Mmouw/i1. OnpenenuTe UCXoJHbIC KOHIICHTPAIIUKN HOJIa K BOJOPOIA. .
15. Ilpu HexoTopoit TemnepaType paBHOoBecue B cucteme 2NO2 [ 2NO + O2 ycTaHOBHIIOCH NPH CIAEAYIOMIUX KOHIIEHTPALMAX:
[NO2] = 0,006 monb/m; [NO] = 0,024 mons/n. Haligure: a) KOHCTaHTY paBHOBECHUS peakiuu; 0) HCXOJHYI0 KOHIeHTpanuio NO2.

Bomnpock! 1 3a1aun k 1abopatopabiM paboram o TeMe PACTBOPDI: «Teopus 35eKTpOTUTHIESCKOM AUCCOTUAINA. Peaknnu
HOHHOTO 0OMeHay, «IoHHOE MPOn3BeIeHUE BOIBI, BOJIOPOTHBIN MOKa3aTeNby, « [ uapomms»

L. JlaiiTe ompezneneHus MOHITUSIM JIEKTPOIUT M HedNeKTponuTsl. [IpuBeaure nmpumepst.

2. CoopmynupyiiTe TpH IOJIOKEHUS TEOPHU SIEKTPOIUTHUECKON JUCCOLMANY IIBEACKOTO XMMHUKA AppeHuyca.
3. KakoB MexaHU3M 3JIEKTPOIUTUYECKON TUCCOLMALUM?

4. JlaiiTe ompeneneHus MOHATUSIM THAPATHI, CONBBATHI, THIpAaTalUsd U colbBaTanus. [IpuBeaure mpuMepsl.

5. Jucconuanys KUcIoT (OJHOOCHOBHBIX, IByXOCHOBHBIX U TPEXOCHOBHBIX).

6. Juccornmanys ocHOBaHM (OZHOKHUCIIOTHBIX, BYXKHUCIOTHBIX M TPEXKHUCIIOTHBIX).

7. Juccouunanusi cpeaHUX CoJiel, KUCIBIX U OCHOBHBIX COJIEH.

8. HonHble ypaBHEeHUs! peakuui (Kakue BellecTBa ClieAyeT n300pakaTh B BHIE MOJEKYIN).

9. [IpuBenuTe IMpUMEpPHl HOHHBIX PEAKIMH HAYIIUX ¢ 00pa30BaHHEM OCA/IKOB.

10. [TpuBenuTe MprMepsl HOHHBIX PEAKINA HUIYINX ¢ 00pa3oBaHMEM ra3000pa3HBIX M MaJOPAaCTBOPHMEIX BEIIECTB.
1. IMpuBeauTe mpUMepsl HOHHBIX PEAKIUH UAYIUX ¢ 0Opa30BaHMEM MAJIOAUCCOLUHUPYIONINX BEIIECTB (CIadbIx
3JICKTPOJIUTOB).

12. [IpuBenuTe MprMepsl HOHHBIX PEaKIUi MIYIINX ¢ 00pa30BaHHEM KOMIUICKCHBIX COCTMHEHHI.

13. Crenens aucconuanun. KoHcTaHTa AHCCOIHALINH.

14. ®akTOpb! BIUSIONIME HAa CTETIEHb JUCCOLMAINH (IPUPOAa PACTBOPHUTEIS,
KOHIICHTPAIHsI PACTBOpa M HAINYHE OJJHOUMEHHBIX HOHOB)

15. CunpHBIC U clTaObIe SIEKTPOIHTHI.

16. IlpuMeHeHHe 3aK0HA AEHCTBYIOMUX MACC K CTa0BIM JIEKTPOIUTAM.

Bompocs! n 3a1aun k 1abopaTopHEIM padotaM « OKHCIHTETFHO-BOCCTAHOBUTEIBHBIE PEAKIIHN, « DIIEKTPOIIH3

Onexrponus. 3akonsl Dapanes.

B uem pasHHUIA MPOIECCOB 3MEKTPOIN3a PacIIaBOB U PacTBOPOB. IIpuBecTH mpHUMepsL.

Yro Takoe BBIXOJ MO TOKY?
UYro Takoe 3JIeKTpopapUHIPOBAHUE METAJIIOB?
. Haiinure 00beM kucmoposa (H. y.), KOTOPBIA BBIIEISAETCS MPH NMPOMYCKAaHUU TOKa cuioi 6A B TeueHun 30 MuH. uepes
BoaHbIN pacTBop KOH.

6. [pu snexrponuse BogHOro pactBopa Cr2(SO4)3 TokoMm cwioit 2A Macca kKaToja yBeluumwiach Ha 8 . B TeueHHH kakoro
BPEMEHH [IPOBOANIN IEKTPOIH3?

7. BBIYUCIUTE 3JEKTPOXUMUYIECKUI SKBUBAJICHT LIMHKA, €CIIH MIPU dleKTpoau3e pactBopa ZnCl2 tokom 2,8A a 3a 5 MuH 32 cek
Beiennnock 0,314 r nunka. [puseaure cxemy 271€KTpOJIM3a U ypaBHEHHs PEaKIM Ha SIEKTPOJaXx.

8. I1pu aekTponmse pacTBopa CylbdaTa MeIn Ha aHOIE BBIIENMIOCh S60 M kuciopoaa. CKOIBKO TPaMMOB MEJIH BBIIEITMIIOCH Ha
kaTozne? HamumuTe ypaBHEHHS peaKiiii, IPOTEKAIONIUX Ha MIEKTPOAAX.

9. CocTaBUTH ANIEKTPOHHBIE YPAaBHEHUS PEaKIMi, MPOUCXOIAIINX HA YTOJIBHBIX 2JEKTPOaX MPH 3IEKTPOIU3E PacTBOpa XJIOpHIa
meu (II). OnmpenenuTs, Kakue IPOIYKTH BBLACISTIOTCS Ha JJIEKTPOAAX.

10. CocTaBHUTH NIEKTPOHHBIE YPABHEHNUS ITPOIIECCOB, IPOUCXOSIINX IIPU IEKTPOIN3E PacTBOPA CyIb(aTa IIIHKA C HHEPTHEIMU
anekTpogaMu. ONpenenuTh COCTaB MPOAYKTOB, BEIISTUBIINXCS HA 3JIEKTPOJaX U 00pa30BaBIINXCS B KATOJAHOM M aHOJAHOM
HpPOCTPaHCTBE.

11. CocTaBHTH 3JIEKTPOHHBIE YPABHEHHUS PEAKIHH, TPOMCXOIAIINX TIPH SJIEKTPOJIN3E PACTBOpA CYIb(aTa HUKEIS ¢ HUKEJICBBIM
aHOJAOM.

12. KakoBa cuiia TOKa IpH 3JIEKTPoIIn3e, eciiu 3a SO MuH Bbaenmiack Bes menb u3 120 M pactBopa CuSO4 konuenTpanuu 0,4
MOJIB/1?

13. Kaxoit 06seM Bogopo/a (H.y.) BELISTUTCS Ha KaToje, eciu depe3 pactBop NaCl mpomymmen Tok cunoif 2A B Teuenue 20 Mua?
14. derans xpomupyetcs B BogHoM pactBope Cr2(S04)3 npu cuie Toka 3A. OnpeaenuTs IpoA0JKUTEIBHOCTh SIEKTPOIN3a, €U

DA e~




Ha I1IOBC

PXHOCTB JIeTaau HeoOxoauMo HaHecTH 1,3 r xpoma. Beixox mo Toky paser 40%.

15. B ueM 0COOEHHOCTH METAUIMYECKOM CBA3U?

16. Uto

TAKOC P HAIPSHKCHUS METAJJIOB, U KAKUC MPAKTHICCKHUEC BBIBOJAbI MOKHO CACIIaTh U3 Hero?

17. Kakyro (yHKIIHFO BBITIOTHSIET METAII IPH B3aUMOJICHCTBUY C KHCIOTaMu?
18. YUem oObsAcHseTCS MaccuBUpOBaHUe MeTauioB? Kakue MeTamibl macCuBUPYIOTCS KOHLEHTPUPOBAHHBIMU PACTBOPAMHU CEPHOM U
A30THOM KHUCJIOTHI?

19. Kakue meTasuibl B3aUMOICHCTBYIOT C KHCJIOTAMH U IIEJI0YaMHu?
20. Kaxue npoayKThl OIY4aroTCs TP B3aHMOICHCTBUU aKTHBHBIX MeTaiioB (Li — Al) ¢ KOHIIEHTPHPOBAaHHOI CEpHOM KUCTOTOI?

[Ipusen

21. Kakwne BemiecTBa MoJTyqatoTcs TIPU B3aMMOICHCTBUN MaJIOAKTUBHBIX MeTauioB (Cu — Au) ¢ KOHIICHTPUPOBAHHON a30THOM

HUTC MIPUMEPHI U HAITMIIHUTE YpaBHCHUSA pCaKHHﬁ.

kucnotoi? IlpuBeauTe mpuMepsl U HANUIINTE YPaBHEHUS PEaKIIUi.
22. B pacTtBOp XOpOBOJOPOJHON KUCIOTHI OIYCTHIIM HUHK KondecTBOM BemlectBa 0,2 moib. Kakoit 06beM raza mosker
BBLIETUTHCA (H.Y.)?

23. Most

MOJTy9IEHUsI BOJOPOIa 00padOoTaIH CMECh CTPY)KEK MeTajlia i MeTd Maccoi 1 T pacTBOpOM pa30aBlIeHHON CepHON

KUCTIOTBL. OOBEM BBIIETUBIIETOCS BOJOPOAA OKa3aICs paBHBIM 1,12 11 (H.y.). BeruucanTh cocTaB cMecH B MPOLIEHTAX.
24. Ilpu pacTBOpeHHH 00pa3lia CMECU OIMIOK ME/IU, XKeNe3a U 3070Ta B KOHIIEHTPUPOBAaHHON a30THOI KucinoTe 06pazoBanocs 6,72
nraszau 8,55 r HepacTBOpUMOTro octaTka. [Ipu pacTBOpeHUH Takoil e HaBECKU B XJIOPOBOJOPOJHON KUCIOTE BBIAEIUIOCH 3,36 11
raza. OnpenenuTs NPOLEHTHBIN COCTaB UCXOJHON CMECH.

25. Kakoil 13 MeTaJsIoB HE BBITECHSIET BOJOPO]I U3 pa30aBICHHBIX PACTBOPOB KHCIOTHI:

a) Mar{Hui, 0) Xpom, B) HAaTpui, T) PTYTb
26. Kaxue U3 IepednciIeHHBIX METAJUIOB CIIOCOOHBI BRITECHUTH BOJIOPOJ M3 BOJIBI?
a) JKemneso, 0) Hatpuii,  B) cepedpo, T) IUTHA

27. Xene3Hasl IIaCTUHKA Maccoil 6 T IorpykeHa B pacTBOp MeJHOro Kyrnopoca. [lnactunky BbIHynu, Beicymiian. Ee macca
oka3zasack paBHoi 10,13 r. 28. Beruucnutes Maccy Meiu, OCEBLIEH Ha IIACTHHKE.

28. JIutnit Maccoii 0,7 T omyctrm B 100 M1 Boasl. Onpenennte 00beM BBLACIUBIIETOCS Ia3a ¥ MacCOBYIO TOJIFO 00pa30BaBIIEroCs
BEI[ECTBA B PACTBOPE.

6. YHEBHO-METOJUYECKOE U THO®OPMALIMOHHOE OBECIIEYEHHUE JUCHUIIIMHBI (MOAY JIS)

6.1. Pexomenayemas aureparypa

6.1.1. OcHoBHas1 TUTEpPaTypa

ABTOpBI, COCTaBUTENN 3arnaBue WznarensctBo, ron | Komnu-Bo
JI1.1 |Tenspman M. U., Xumust: yaeOHUK Cankr-IlerepOypr: | DnekTpoH
IOctparos B. I1. Jlans, 2022 HBIH
pecypce
JI1.2 [Imyxux M. A. Arpoxumus: yaeOHOE TIocoone Cankr-IlerepOypr: | DmexTpoH
Jlanb, 2024 HBIN
pecypce
6.1.2. lonoiHUTe/IBbHAS JIUTEPATypa
ABTOpBI, COCTaBUTENHU 3ariaBue WsnarensctBo, rox | Koanu-so
JI2.1 |Sromun b. A., XKykoB | Arpoxumusi: yueOHUK Cankr-IlerepOypr: | DnexkTpoH
0. I1., KoG3apenxko B. Jlans, 2023 HBIN
n. pecypc
JI2.2 | A3anaros C. X. Arpoxumus: yaeOHHUK Cankr-IlerepOypr: | DnexTpoH
Jlans, 2024 HBIA
pecypce
6.2. Ilepeuens pecypcoB HH(PpOPMAIHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn "MHTepHeT"
91 | Xumus
92 | Xumus
93 | Xumus
6.3.1 IlepeyeHb MPOrpaMMHOro odecrnev4eHust
6.3.1.1 | OC Windows XP

6.3.1.2 | MozillaFirefox

6.3.1.3 | MozillaThinderbird

6.3.1.4|7-Zip

6.3.1.5 | SuperNovaReaderMagnifier

6.3.2 IlepeyeHb NHGOPMANHOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1

OnexkTpoHHast OMOIHOTEYHAs cucTeMa n3aaTenscTBa «Jlauby. IlonHOTEKCTOBAs AMIEKTpOHHAsA ONOIHOTEKA.

KOJIMYECTBY MOJIL30BATENCH U3 JTF000W TOUYKH, B KOTOPOH UMeeTcs A0CTyM K ceTr MuTepHer.http://e.lanbook.com

WnavBuayanbHBIA HEOTpaHUYEHHBIN TOCTYN yepe3 PUKCHpOBaHHbIM BHemHU [P anpec akageMun HEOrpaHUYEHHOMY

7. MATEPUAJIBHO-TEXHMYECKOE OBECIIEYEHUE JUCHUIIIMHBI (MOAY JIS)




Aynutopus Bun pabot Haznauenwne OcHaIEHHOCTh

KommblotepHast TeXHHKAa € BO3MOXKHOCTHIO MOJKIIOUEHHUS] K CETH
"UnTepuer” u  olecrmeueHMeM  JocCTyma B 3JEKTPOHHYIO
TTomemmenue nms MH(POPMAIIMOHHO-00pa30oBaTeNbHyl0  cpeay opranmsanmuu(19 mr.),
CaMOCTOSTENbHOM pa0oThl | CTONBI (17 IIT.), KOMIBIOTEPHBIH CTONM 6-M MECTHBIH (3 IUT.), CTYIbA
yuenuueckne (34 wmrT.), cryaest w/m (18 mT.), cremmaxu ¢
nuTepartypoii, Buaeoysennuutenb Optelec Wide Screen (1 mir.)

123

CToNBl, CTymbsi YydEHHYECKHE, IEMOHCTPAIiOHHOE 00opyaoBaHME
(mpoextop ACER (1 mT.), mudposas uHTEpakTHBHas gocka (1 mT.),
nepcoHanbHblii  kommeiorep ACER (1 mrt.) u y4eOHO-HarisaHbIe
nocoous

322 YuebHast aynuTOpust

Hlkad co crennanu3MpOBaHHBIM WHBEHTapeM (IPOOHMPKH, KOJIOBI,
MUTIETKY, INTATHBBI, MEpHBIE CTakaHbl, XUMHYEeCKHe peakTuBbl) (1
mrt.), mwKkap BHITSDKHON (1 mT.), Tabnauua «PacTBOPUMOCTH KUCIOT H
ocHoBanmii» (1 mT.), Tabmuma «Ilepuomudveckas ~ cucrema
MenpeneeBa» (1 mT.), mocka kimaccHas (1 mT.), cTONBI TaGOpaTOpHBEIE
(5 wt.), Tabyperku (14 mwr.), pakoBuna (1 wr.), cryn n/m (1 mr.)

431 VYuebHast ayauTopust

Illkadp co cneunanu3upoOBaHHBIM HWHBEHTapeM (IIPOOUPKH, KOJIOBI,
ITUIETKH, IITATHBBI, MEPHBIC CTAaKaHBIl, XWMHYECKHE peakTHBh) (1
mrt.), mkagp BBITSDKHON (1 miT.), Tabnuma «PacTBOPUMOCTh KUCIOT H
429 VYueOHas ayquTopHs ocHoBaumit» (1  mmr.), Tabmuma  «[lepmoandeckas  cucreMa
Menpeneea» (1 wr.), crena (1 wr.), mocka xmaccHas (1 mT.), CTOJBI
naboparopuble (5 mT.), Tabyperku (17 mT.), cron mpenonaBaters (1
mrt.), pakoBuHa (1 mwr.), cryn /m (1 mr.)

IIkadp co cnennanu3upoOBaHHBIM WHBEHTapeM (IIPOOHUPKH, KOJIOBI,
IIUIICTKY, IITAaTWUBBI, MEPHBIC CTaKaHbl, XUMHUYECKHE peakTuBbl) (1
mrT.), mKkag BEITSDKHOHM (1 mT.), Tabmmma «PacTBOPHMMOCTH KHCIOT H
427 VYueOHas ayquTopHs ocHoBaumit» (1  mmr.), Tabmuma  «[lepmoamueckas  cucrema
MenpneneeBa» (1 mrT.), gocka kinaccHas (1 mr.), cronsl TabopaTopHbIE
(5 mT.), Tabyperku (19 mir.), cron mpemnoaaBatens (1 mmT.), pakOBHHA
(1 mt.), cryn o/m (1 mT.)

8. METOMYECKHE YKA3AHUSA /IS OBYYAIOIIIUXCS IO OCBOEHUIO JUCHHUIIJIMHBI (MOLY JIS)

Meroauka M3ydeHHs Kypca IpeIycMaTpHBaeT HapsAAy C JIEKIUAMH U JTa0OpaTOPHBIMHU 3aHATHAMH, OPTaHU3AIUI0 CAMOCTOSATEIHHON
paboOThl CTYIEHTOB, NMPOBEICHUE KOHCYNbTALUH, PYKOBOJACTBO AOKIAAaMH CTyAE€HTOB Ui BBICTYIJIEHHS HAa HAay4YHO-NPAKTHUECKUX
KOH(EPEHIHAX, OCYIECTBICHNE TEKYIIET0, IPOMEXYTOUHOTO (OPM KOHTPOJIS.

Cucrema 3HAHUH 1O AUCHUIUTHHE «XUMHS» (OPMUpPYETCS B XOJE AyIUTOPHBIX M BHEAYIHTOPHBIX (CaMOCTOSITENBHBIX) 3aHATHH.
Hcnons3yst NeKIMOHHBIA MaTepual, yaeOHHKH U ydeOHbIe IOCOOHS, JOMOTHUTENbHYIO JUTEPATypy, HPOSBIAS TBOPUCCKHUH MOIXO,
oOyuaromuiics TOTOBUTCS K JIAOOPAaTOPHBIM 3aHATHAM, paccMaTpuBas UX KaK IOMOJHEHHE, YIIyOlleHHe, CHCTEeMaTH3allHI0 CBOUX
TEOPETUYECKUX 3HAHUH.

Jln1s 0CBOCHUS TUCIIMIUTHHBI CTYAEHTaMH HEOOX0ANMO!

1. mocemaTh JEKIUH, HA KOTOPBIX B CKATOM M CHUCTEMHOM BHJE U3JIaraloTCsl OCHOBBI JUCIMIUIMHBL: JAIOTCA OMpENeNeHUs MOHITHUH,
TEPMHHOB, KOTOpPbIE IOJDKHBI 3HATh CTyAeHTHl. CTYJEHTy BakKHO HOHATb, YTO JEKIUS €cThb CBOoeoOpas3Has TBopueckas Qopma
CaMOCTOATEeNbHOW paboTel. Hamo meITaThCs CTAaTh aKTHBHBIM COYYaCTHWKOM JICKIIMH: JyMaTh, CPaBHHBATh H3BECTHOE C BHOBB
[OJy4aeMbIMM 3HAaHUSAMU, BOWUTH B JIOTMKY U3JI0KEHMsS MaTepuana JIEKTOPOM, CIEIUTb 3a XOAOM €ro MbICIEH, 3a ero
apryMeHTaluel, HaXOOMTh B Hel Kaxymluecss BaM ciaabocTh. Bo BpeMs neKkuuu MOXKHO 3aJaTh JIEKTOPY BOIPOC, XKENaTeIbHO B
MICBMEHHOH (hopme, 4TOOBI HE MeEIIaTh U HE HAPYyIIaTh JIOTWKH IIPOBEICHUS JIeKIHH. Kakmas JTeKuus NOJDKHA OBITH JIOTHYSCKH U
BHYTPEHHE 3aBEpIICHHBIM 3TallOM HM3JIOKEHHUS MaTepHana Kypca. [Iopsmok M3IokeHHS M 0O0BbeM H3JIaraéMoro Ha KaXOoH JISKIHUU
MaTepuaia omnpezaensercss Pabouell mporpamMmoil yueOHOW AWMCLMIUIMHBI U MPEIYCMOTPEHHBIM B HeW pachpelesieHHeM KOJIUYeCTBa
YacoB Ha KaXAyro TeMy. Kaxnas JIeKuus CTpoHTCs 10 NPHHIMIY TPUaIbl: OT OOIIEro — K YacTHOMY, a Ha ¢ 3aBepIIAIONIEeM 3Tare
— BO3BpalleHHEe K OOIIEMy Ha YpOBHE BHOBb M3JIOKEHHOTO MaTepuana. JTo TpeOyeT HMOAYMHEHHE €¢ OMNPEICICHHOMY, CTPOTO
BBIJICPKUBAEMOMY aIrOpUTMy win maHy. OueHp BakHO COOTHecTH MarTepwai JIEKIMU C TeMOH IPOTpaMMBI M YCTAHOBHTH, KAKHE
€e BOINPOCHI HAIUTM OCBEIICHHE B IIPOCIYIIAaHHOHM jekuuu. Taroke mojie3Ho oOpamarbcs M K yueOHuKy. Jlekius u yueOHMK He
3aMEHSIOT, a JOTIOJHSIIOT APYT ApyTa.

2. mocemath 1a0OpaTOpPHBIE 3aHATHS, K KOTOPBHIM CIEAyeT TOTOBHTHCA M aKTHBHO Ha HUX paborars. JlabopaTopHble 3aHATHA
HEOOXOAMMO TIIIAHUPOBATh TaK, YTOOBI TeMa JIEKIUH MpeAlIecTBOBala JaHHOM Teme mabopaTtopHoro 3aHsTus. Ha mnepBom
1a00paTOPHOM 3aHATHU CTYICHTHI, KPOME HMHCTPYKTa)ka I10 TEXHHKE O€30IacHOCTH, IOJDKHBI OBITh HMPEIYNpPEKICHHI O padoueM
pacnopske 3aHATHSA, B 9aCTHOCTH O TOM, YTO MX pabodune MecTa JOJDKHBI OBITH HOATOTOBIEHHI 10 3BOHKA. JlabopaTopHOE 3aHATHE
HE0OXO0AMMO HAYMHATH C OMpPOCa, KOTOPBIN UL IPyHHsl B 15 denoBex He HOJDKEH 3aHMMath Oombme 15-20 muH. Bo Bpemst ompoca
JOJDKHBI OBITH OIPOLIEHBI BCE CTYAEHTHI TIPYNIBI, MO3TOMY BOIPOCHI, HpeIJiaraeMble CTYICHTaM, HOJDKHBI OBITH HACTOJBKO
KOHKPETHBI, YTOOBI TpeOOBalM KOPOTKOTO, KOHKPETHOTO OTBETa. 3aTeM IIPErojaBaTeNlb JOJDKEH O3HAKOMHTBH CTYICHTOB C
COZIepKAHUEM 3aHATHSA, C KOHKPETHBIMH OOBEKTaMH, KOTOpbIE OHH JOJDKHBI M3y4nTh. Ha KakmoMm 3aHATHH, NapajuiedbHO C
nabopaTopHOil paboTON, peKOMEHIyeTcsl BBLIENATh AN CTYyAEGHTOB BpeMs (BO BTOPOH MOJOBHHE 3aHATUS) HA NPEIbsSBICHHE HA
NPOBEPKY paboT, Ha IPOXOXKIECHHE TEKYIIEro TECTUPOBaHMS (IIMCbMEHHOTO OTBETa Ha YXE MpOpPadOTaHHBIC pPAaHEE TEMBI
nabopaTopHBIX 3aHATHI). CTYOCHTHI, NPONYCTHUBIINE 3aHATHE, WINM HE IOATOTOBUBIIMECS K HEMy, IpHIJAIaoTcs Ha
KOHCYIBTAIlMI0O K IpenomasaTento. JlabopaTopHoe 3aHATHE 3aKAHUYMBACTCS IIOABEACHHEM WTOTOB: BBIBOJAMH II0 TEME U
BBICTABJICHHEM OLIEHOK.




3. cucTeMaTHYecKd 3aHUMAThCS CaMOCTOATENBHOM paboTOM, KOTOpasl BKIIOYWAaeT B ceds M3ydeHHe MOMOJHHUTENbHOM MH(popmanuw,
MaTepHalioB y4eOHMKOB M CTaTell W3 IEPUOJUYECKON JIUTEpaTyphl, pEIICHHWE 3a/ad, HalMCaHWe [OKJIANO0B, pedepaToB s
TOJTy9IEHHS TITyOOKHMX JOTIOTHUTENBGHBIX 3HAHUH. 3alaHus U CAMOCTOSTENbHON pabOTHI BEIAAOTCS MIPEIOAaBaTeIeM.

4. Tox pYKOBOJCTBOM IIPEHOAABATENd 3aHMMATHCS HAYYHO-HCCIENOBATENBCKOM pPabOTOif, YTO MpeAmoiaraeT BBICTYIUICHHS C
JOKJIaJaMy Ha Hay4dHO-TIPAKTUUECKUX KOH(PEPEHIUAX U ITyOIUKAIUIO TE3UCOB U CTaTe! 10 UX Pe3ylbTaTaM.

5. IpH BO3HHMKAIONMX 3aTPyAHEHUSAX NPH OCBOCHUM IUCHUIUIMHBI «XHMHsS», A HEYCHEBAIONMX CTYyAE€HTOB M CTYHICHTOB, HE
TIOCEIIAIOMNX 3aHATHSA, TPOBOIATCS EXEHEIETbHBIC KOHCYIBTAIMHM, HAa KOTOPBIC IIPHITIANIAIOTCS HEYCIEBAIOMNAEe CTYHOEHTHL, a
TakOKe CTYHIEHTHI, HCIBITHIBAIONIE ITIOTPEOHOCTH B TOMOIIY TIPETOJaBaTeNs IPU U3y4eHUN TUCIUIIITHHBL.

IMTpu n3ydyeHnu JUCHUIIUHBI « XUMUSD) CIEIyeT YCBOUTh:

- OO0IIyr0 XUMHUIO

- Heopranuueckyro XuUMuUio

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



