Hokywerr noamcar woppi pePR PR P ¢ IIbCKOTO XO3SMCTBA POCCUICKOI ®EJIEPALIN

NHbopmaums o Bnagenbie:
®UO: AnTbiHoBa Hagexaa BM%B%EH% TOCyIapCTBElHOE OIOMKETHOE 00pa30BaTeIbHOE YIPEXKIEeHHE BEICIIET0 00pa30BaHMs

[lonXHoCTb: Bpuo pektopa "YyBanickuil rocy1apcTBeHHbIN arpapHblii yHuBepcuret'
[Jlata noanucanus: 13.04.2026 13:02:27 ®I'bOY BO YyBamckuii I'AY)
YrmkaneHbii iporpavadhidiia  SemiteycTpoifcTBa, KajacTpoB U SKOJIOTHHU

462c2135e66a27da081de929bee6129e7d2f3/58

YTBEPXJIAIO
[IpopexkTop no yueOHOM
¥ Hay4HOU pabote

~ JI.M. UBanoBa
26.03.2024 1.
B1.B.07

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
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., Kawokoea O.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 (npoduine) 3emiieycTpoicTBo, on00peHHblit YueHsiM coeroM @I'BOY BO Uyamickuit 'AY ot 26.03.2024
I., mpotokosa Ne 12.

PabGouast mporpamma JIUCHMIUIMHBI (MOIYNSI) TMPOXOJUT COTJIACOBAHME C HCIOJB30BAHHEM WHCTPYMEHTOB DJIEKTPOHHOM
nHPOPMAIIMOHHO-00pa30BaTENILHOM Cpe/ibl Y HUBEPCUTETA.

COI'JTACOBAHO:

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 VK-1.1 VK- J1.1 0 0
1.2 VK-1.3 JI1.2J12.1
TK-3.1 IIK- 2.2
3.2 TIK-3.3 212233
Tema 1.1 OcHoBHBIE TOHSTHS XUMuUH /J1ab/ 1 2 YK-1.1 VK- JI1.1 0 0
1.2 YK-1.3 JI1.2J12.1
TK-3.1 IIK- 2.2
3.2 TIK-3.3 212233
Tema 1.1 OcHoBHBIe oHATHA XUMuUH /Cp/ 1 2 YK-1.1 VK- J1.1 0 0 Omnpoc,
1.2 VK-1.3 JI1.2J12.1 MIpOBEpKa
T1K-3.1 TIK- J12.2 3alaHuHi
3.2TIK-3.3 013233
Tema 1.2. OcHOBHBIE 3aKOHBI XUMUH /JIek/ 1 2 VYK-1.1 VK- JI1.1 0 0
1.2 YK-1.3 JI1.2J12.1
TIK-3.1 IIK- 2.2
3.2TIK-3.3 013233
Tema 1.2. OcHOBHEIE 3aKOHBI XuMuH /J1a6/ 1 2 VYK-1.1 VK- JI1.1 0 0
1.2 YK-1.3 J1.2J12.1
IK-3.1 TIK- J2.2
3.2 TIK-3.3 313233
Tema 1.2. OcHOBHBIE 3aKOHBI XUMUH /Cp/ 1 2 YK-1.1 VK- JI1.1 0 0 Omnpoc,
1.2 VK-1.3 JI1.2J12.1 IIpOBEpKa
ITK-3.1 TIK- J12.2 3a/laHui
3.2 TIK-3.3 313233
Paznen 2. Ctpoenue atoma u
NEPUOANYECKHIl 3aKOH
Tema 2.1. DneKTpOHHOE CTPOCHHE 1 2 YK-1.1 VK- JIT.1 0 0
atoma /Jlex/ 1.2 YK-1.3 JI1.2712.1
IK-3.1 IIK- 2.2
3.2 TIK-3.3 212233
Tema 2.1. DIeKTPOHHOE CTPOCHUE 1 2 YK-1.1 VK- JI1.1 0 0 Omnpoc,
atoma /Cp/ 1.2 VK-1.3 JI1.2712.1 MpOBEpKa
TK-3.1 IIK- 2.2 3aaHul
3.2 TIK-3.3 212233
Tema 2.2. Ileproguueckuii 3aK0H U 1 2 VK-1.1 VK- JI1.1 2 0 Jlexuus Oecena
MEPUOANYECKAsi CHCTEMa XUMHUYECKUX 1.2 VK-1.3 JI1.2J12.1 WIIH «IUAJIOT C
anementos J[.1. Menneneesa /Jlex/ [K-3.1 K- 2.2 ayIuTOpHEin
3.2TIK-3.3 013233
Tema 2.2. Tleproauueckuii 3aKOH U 1 2 VYK-1.1 VK- JI1.1 0 0 Omnpoc,
MEePUOANYECKasi CHCTEMa XUMUYECKUX 1.2 VK-1.3 JI1.2J12.1 MIpOBEpKa
anementoB JI.11. Menneneena /Cp/ TIK-3.1 IIK- 2.2 3aaHul
3.2TIK-3.3 013233
Pa3nen 3. Xumunyeckasi cBsI3b U CTPYKTypa
MOJIEKYJT
Tema 3.1. Tumsl XuMuveckux cBszei /Jlex/ 1 2 VYK-1.1 VK- JI1.1 0 0
1.2 YK-1.3 JI1.2J12.1
IK-3.1 IIK- 2.2
3.2TIK-3.3 3132 33
Tema 3.1. Tunsl xXuMuveckux cpszeit /Cp/ 1 2 YK-1.1 VK- JIT.1 0 0 Ompoc,
1.2 VK-1.3 JI1.2J12.1 IIpOBEpKa
IK-3.1 IIK- 2.2 3aJaHAN
3.2 TIK-3.3 213233
Tema 3.2. 'uOpuan3aus aTOMHBIX 1 2 VK-1.1 VK- JI1.1 0 0 Ompoc,
opburanei. 6- u T-cBsi3u /Cp/ 1.2 YK-1.3 JI1.2712.1 MpoBepKa
TK-3.1 IIK- 2.2 3aaHul
3.2 TIK-3.3 212233

Pa3znen 4. OcHOBHBIE 3aKOHOMEPHOCTH
NMPOTEeKAHUS XUMHYECKUX PeaKIuii




Tema 4.1. Tennossie 3¢ dexTsl peaxkuuii. VYK-1.1 VK- J1.1 Ompoc,
Ouranenus /Cp/ 1.2 VK-1.3 JI1.2J12.1 MpoBepKa
T1K-3.1 TIK- J12.2 3aJIJaHuH,
3.2TIK-3.3 212233 3aImTa
1a60PaTOPHBIX
pabot
Tema 4.2. CKOpOCTh XMMHYECKHX YK-1.1 VK- JI1.1 JlaGopaTtopHoe
peakuutii /J1a6/ 1.2 YK-1.3 JI1.2712.1 3aHsTHE.
IIK-3.1 IIK- 2.2 Pabora B
3.21IK-3.3 2102233 MaJbIX
rpyImax.
Tema 4.2. CKOpOCTb XUMUYECKHUX YK-1.1 VK- JI1.1 Omnpoc,
peaxkuit /Cp/ 1.2 VK-13 JI1.2J12.1 IIPOBEpPKa
T1K-3.1 TIK- J12.2 3aJaHHH,
3.2TIK-3.3 213233 3aIuTa
1a60paTOPHBIX
pabot
Tema 4.3. XuMuueckoe paBHOBECHE. YK-1.1 VK- JIT.1 JlabopaTopHoe
IMpurnumn Jle [latense /J1a6/ 1.2 VK-1.3 JI1.2J12.1 3aHATHE.
IK-3.1 IIK- 2.2 Pabora B
3.2TIK-3.3 2103233 MaJIbIX
TpyImax.
Tema 4.3. XuMuueckoe paBHOBECHE. YK-1.1 VK- JIT.1 Ormpoc,
puanun Jle Hlatense /Cp/ 1.2 VK-1.3 JI1.2J12.1 IIpOBEpKa
TIK-3.1 TIK- J12.2 3aJIaHuH,
3.21IK-3.3 D1 52 23 3aluTa
1ab0pPaTOPHBIX
pabort
Paznes 5. ®uznko-xumMuyeckasi TeOpusi
PacTBOPOB YIEKTPOJIHTOB H
HEIIEKTPOJINTOB
Tema 5.1. Mexanu3m oOpa3oBaHuUs YK-1.1 VK- JI1.1
pacTBopoB 1 ux Knaccudukanus. VaeanpHbie 1.2 VK-1.3 JI1.2J12.1
U pealibHble pacTBOpHL. PacTBopeHHe Kak IIK-3.1 IIK- 2.2
¢usnKo-xuMuIeckuii mpouecc /JIex/ 3.2TIK-3.3 3132 33
Tema 5.1. Mexanu3m o0pa3oBaHUS YK-1.1 VK- JI1.1 Omnpoc,
pacTBopoB U ux Kinaccudukanus. VneanpHbe 1.2 VK-1.3 JI1.2J12.1 NIpOBEPKA
U pealibHble pacTBOpHL. PacTBopeHHe Kak TIK-3.1 IIK- 2.2 3aJaHUH,
¢usnko-xuMuaeckuii nmpouece /Cp/ 3.2TIK-3.3 3132 33 3aImTa
nmabopaTopHBIX
pabort
Tema 5.2. 3aBUCHMOCTB PaCTBOPUMOCTH VK-1.1 VK- J1.1
Pa3ITUYHBIX BEIIECTB OT MPHUPOJIBI 1.2 VK-1.3 JI1.2J12.1
pacTBOPUTEIS], TEMIIEPATYPHI U TIK-3.1 I1IK- J12.2
nasaenns /Jlex/ 3.2T1IK-3.3 D1 32 93
Tema 5.2. 3aBUCHMOCTB PaCTBOPUMOCTH YK-1.1 VK- J1.1 Ompoc,
Pa3ITUYHBIX BEIIECTB OT MPHUPOJIBI 1.2 VK-1.3 JI1.2J12.1 MpOBEpKa
pacTBOPUTEINS, TEMIIEPATYPHI U ITK-3.1 TIK- J12.2 3a/IaHUH,
nasienus /Cp/ 3.2TIK-3.3 213233 3aIuTa
1a60PaTOPHBIX
paboT
Tema 5.3. CriocoObI BBIpaXKEHHsI YK-1.1 VK- JI1.1
KOHIICHTPAIU! pacTBOPOB /JIex/ 1.2 VK-1.3 JI1.2J12.1
IIK-3.1 K- 2.2
3.2TIK-3.3 3132 33
Tema 5.3. CriocoObI BbIpakKECHHUsI YK-1.1 VK- JIT.1 Ormpoc,
KOHIICHTpaImu pactBopos /Cp/ 1.2 VK-1.3 JI1.2J12.1 IIpOBEpKa
TIK-3.1 TIK- J12.2 3aJIaHuH,
3.2TIK-3.3 D1 D2 23 3aluTa
1a00PaTOPHBIX
pabor
Tema 5.4. DIEKTPONUTH U YK-1.1 VK- JI1.1
3JICKTPOJIUTHYECKast quccoruanus /J1a6/ 1.2 VK-1.3 JI1.2J12.1
IK-3.1 TIK- J2.2
3.2 TIK-3.3 313233




Tema 5.4. DnexTponuTsl u VYK-1.1 VK- J1.1 Ompoc,
3JIeKTpoIUTHYECKast aucconuarus /Cp/ 1.2 VK-1.3 JI1.2J12.1 MIpOBEpKa
T1K-3.1 TIK- J12.2 3aJIJaHuH,
3.2TIK-3.3 212233 3aImTa
1a60PaTOPHBIX
pabot
Tema 5.5. NoHHOE pon3BeICHNE BOJIBI. YK-1.1 VK- JI1.1
Bonopoanerit mokxazatens. [lonstue 00 1.2 VYK-1.3 JI1.2J12.1
uHankaTopax /J1a6/ TIK-3.1 TIK- J12.2
3.21IK-3.3 2102233
Tema 5.5. NoHHOE pon3BeICHNE BOIBI. YK-1.1 VK- JI1.1 Ormpoc,
Bonopoanerit mokxaszatens. [lorstie 00 1.2 VK-1.3 JI1.2J12.1 MIpoOBEpKa
uHaukatopax /Cp/ TIK-3.1 IIK- J12.2 3aJIaHuH,
3.21IK-3.3 D1 D52 23 3aluTa
nabopaTopHBIX
pabort
Tema 5.6. 'maponus coneii /J1a6/ VYK-1.1 VK- JI1.1
1.2 VK-1.3 JI1.2J12.1
IK-3.1 TIK- J2.2
3.2TIK-3.3 313233
Tema 5.6. I'mapomnus coneit /Cp/ VK-1.1 VK- J1.1 Ompoc,
1.2 VK-1.3 JI1.2J12.1 IIpOBEpKa
I1K-3.1 TIK- J12.2 3aJJaHuH,
3.2TIK-3.3 313233 3aIInTa
1a00paTOPHBIX
pabot
Paznen 6. KomniekcHble coequHeHHsT
Tema 6.1. HoMeHKIIaTypa U Ki1acCUpHUKALUI YK-1.1 VK- JIT.1 Ompoc,
KOMIUIEKCHBIX COeTUHeHUN. BaxxHelimme 1.2 VK-1.3 JI1.2J12.1 MpOBEPKa
TUTIBI KOMIUTEKCHBIX coeannennit /Cp/ T1K-3.1 TIK- J12.2 3aJIaHuMH,
3.21IK-3.3 212233 3aIuTa
1a00PaTOPHBIX
pabot
Tema 6.2. Xumudeckasi CBs3b B VK-1.1 VK- JI1.1 Ormpoc,
KOMIUIEKCHBIX COeTUHEHHSX. J{nccouunanus 1.2 VK-1.3 JI1.2J12.1 MIpoBepKa
KOMILJICKCOB B BOAHBIX pacTBopax /Cp/ ITK-3.1 TIK- J2.2 3aJlaHuH,
3.2TIK-3.3 213233 3amuTa
1a00paTOPHBIX
pabot
Paznen 7. OxkucaurebHO-
BOCCTAHOBHTEJILHBIE PeaKIHH.
DJIEKTPOXUMHUYECKHE MPOLECCHI
Tema 7.1. CymHOCTb BOCCTAHOBIICHHUS — VYK-1.1 VK- JI1.1 Jlexuus Gecena
okuciieHus. BoccranoButenu u 1.2 VK-1.3 JI1.2J12.1 WM «IUAJIOT C
okuciurenu /JIex/ IK-3.1 TIK- J2.2 ayIuTOpHEn»
3.2TIK-3.3
Tema 7.1. CymHOCTb BOCCTAHOBIICHHS — YK-1.1 VK- JI1.1
okucieHus. BoccranoBurenu u 1.2 VK-1.3 JI1.2J12.1
oxucaurenu /J1ad/ ITK-3.1 TIK- J2.2
3.2TIK-3.3
Tema 7.1. CymHOCTb BOCCTAHOBIICHHUS — VYK-1.1 VK- J1.1 Omnpoc,
okucieHus. BoccranoBurenu u 1.2 VK-1.3 JI1.2J12.1 IIpoBepKa
oxucaurenu /Cp/ ITK-3.1 TIK- J2.2 3aIaHUH,
3.2TIK-3.3 313233 3aImTa
1a00paTOPHBIX
pabot
Tema 7.2. Metozpl cOCcTaBICHUS ypaBHEHUN YK-1.1 VK- JIT.1 Jlexnus Oecena
OKHUCJIUTEIBHO-BOCCTAHOBUTEIIBHBIX 1.2 VK-1.3 JI1.2J12.1 WINA «TAAJIOT C
peakuuii. BiusHue cpenpl Ha Xapakrep IIK-3.1 IIK- J12.2 ayIuTOpHEn»
MpoTeKaHus peakiyii /JIex/ 3.2 TIK-3.3




Tema 7.2. MeToIbI COCTaBICHUSI YpaBHEHU I 1 2 VK-1.1 VK- JI1.1 0 0 Omnpoc,

OKHUCIIUTEIBHO-BOCCTAHOBUTEIbHBIX 1.2 VK-1.3 JI1.2J12.1 MIpOBEpKa
peaxuuii. BiiusiHue cpenpl Ha xapakrep TIK-3.1 IIK- J12.2 3a/IaHUH,
npoTekanus peakuii /Cp/ 3.2TIK-3.3 212233 3aIuTa
1a60PaTOPHBIX
pabor
Tema 7.3. DnexTposn3 pacTBOPOB U 1 4 YK-1.1 VK- JI1.1 0 0
pacIiaBoB dIEKTPOIUTOB /J1ab/ 1.2 VK-1.3 JI1.2J12.1
IIK-3.1 IIK- 2.2
3.2TIK-3.3
Tema 7.3. DnexTponu3 pacTBOPOB U 1 2 YK-1.1 VK- JI1.1 0 0 Ormpoc,
pacIiaBoB AIEKTpoIuToB /Cp/ 1.2 VK-1.3 JI1.2712.1 MpoBepKa
TIK-3.1 T1K- 2.2 3a/laHui,
3.2TIK-3.3 2132 33 3aIuTa
nabopaTopHBIX
pabort
Tema 7.4. TanbBaHUUECKU DJIEMEHT. 1 2 VYK-1.1 VK- JI1.1 0 0 Omnpoc,
DnekTpoaHble moTeHIranbl. Kopposus u 1.2 VK-1.3 JI1.2J12.1 MIpOBEpKa
3amuTa Metamios /Cp/ IK-3.1 TIK- J2.2 3aIaHWH,
3.2TIK-3.3 313233 3aImTa
1a00PaTOPHBIX
pabot

Pa3nes 8. Heopranuueckas Xxumusi.
BaxkHeiilmue Kjacchl HEOPraHUYECKHX

COeMHEeHHIT

Tema 8.1. Knaccudukarus 1 HoMeHKIaTypa 1 3 YK-1.1 VK- J1.1 0 0 Omnpoc,

MPOCTBIX M CIOHBIX BerecTs /Cp/ 1.2 VK-1.3 JI1.2J12.1 MIpOBEpKa
TK-3.1 IIK- J2.2 3a7aHUH
3.2TIK-3.3 013233

Tema 8.2. Knaccudukanus 1 HOMEHKIaTypa 1 3 VK-1.1 VK- J1.1 0 0 Ompoc,

okcuioB. [lomydyeHue u cBoicTBa 1.2 VK-1.3 JI1.2J12.1 MIpOBEpKa

coneobOpa3yronmx okcunos /Cp/ TK-3.1 IIK- J2.2 3aaHul
3.2TIK-3.3 013233

Tema 8.3. OcHOBaHMS (THIPOKCHIBI 1 2 YK-1.1 VK- JI1.1 0 0 Omnpoc,

MmetamioB) /Cp/ 1.2 VK-1.3 JI1.2J12.1 MpoBepKa
I1K-3.1 IIK- J12.2 3aJaHuN
3.2TIK-3.3 313233

Tema 8.4. Kucnorsr /Cp/ 1 2 VK-1.1 VK- J1.1 0 0 Ompoc,
1.2 VK-1.3 JI1.2J12.1 MIPOBEpKa
I1K-3.1 IIK- J12.2 3alaHuN
3.2TIK-3.3 313233

Tema 8.5. Comu /Cp/ 1 2 VK-1.1 VK- J1.1 0 0 Ompoc,
1.2 VK-1.3 JI1.2J12.1 IIpoBepKa
I1K-3.1 IIK- 2.2 3aaHui

3.2TIK-3.3 0105253

Paznen 9. Kontpoasn

/3auérCOn/ 1 0 YK-1.1 VK- JI1.1 0 0
1.2 VK-1.3 JI1.2J12.1
IK-3.1 K- 2.2

3.2TIK-3.3 015253

5. ®OHJ1 OHEHOYHBIX CPEJACTB

5.1. lIpumepHbIii NepeyeHb BONPOCOB K 3a4eTy

1. Ipenmer u 3amaun xuMun. SIBIeHNs Qu3nUecKue M XUMHUYECKHE. MecTo XUMHHU CPeIH €CTECTBEHHBIX HayK. XUMHSA U
SKOJIOTHSL.

2. OCHOBBI aTOMHO-MOJIEKYJISIpHOU Teopuu. IloHsTHE aToma, 31eMeHTa, BeuiecTBa. OTHOCUTENbHAS aTOMHAs U
OTHOCHTEIIbHASI MOJIEKYILIPHASL MACCHL.

3. Mouib - equHMIIa KOJIMYECTBa BellecTBa. MossipHas macca.

4. 3aKOHBI CTEXMOMETPUU: 3aKOH COXPAHEHUS MAacChl BELIECTBA, 3aKOH MOCTOSHCTBA cocTaBa. OTHOCHUTENbHAS TIIOTHOCTh
rasa.

5. Crpoenne aroma. AtomMHOE apo. M30oTombl. CTabuinbHbIe U HECTAOMIBHEIE SAPA.

6. JIBoiicTBeHHas mpupoja anekTpoHa. CTpoeHue MEKTPOHHBIX 000104Yek aToMOB. KBaHTOBBIE yncna. ATOMHBIE

opbuTany. DIEKTPOHHbIC KOH(PHUTYPAIIUK aTOMOB B OCHOBHOM U BO30Y)KJICHHOM COCTOSIHUSIX.
7. Otkpseitue Jl. 1. MenzaeneeBbIM MepHOIMYECKOTO 3aKOHA U CO3AaHME NMEPUOANYECKON CUCTEMbl XMMHYECKHX




anemeHTOB. CoBpeMeHHas (GOpMyIUPOBKA MNEPHOANIECKOTO 3aKOHA.

8. CrpoeHne MepuoJUYECKO CUCTEMBI: OOJBIINE U Majble TEPUOJbI, TPYIIBI U MOATPYIIILL.

9. 3aBHCHMOCTE CBOICTB 3JIEMEHTOB M 00pa3yeMBIX WMH COCTMHEHHI OT MOJIO0)KEHHUS dJIEMEHTa B IEPHOANIECKOI CHCTeMe.
10. Bunbr xummdeckoit cBA3M: KOBaJICHTHAs (TIOJISIpHAS M HEMOJSIpHAs), HOHHAS, METaJUINUEecKas, BOXOPOJHAS.

1. MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHON CBS3U: OOMEHHBIH U JOHOPHO-aKUENTOPHBIA. DHEPIus CBsI3M.

12. DNeKTpoOTpUIATENbHOCTD. [10MIIPHOCTD CBSA3H, MHAYKTUBHBIN 3] deKT.

13. Kpatasie cs3u. Monens rubpuamsarim opoutaneil. CBsI3b JIEKTPOHHON CTPYKTYPHI MOJIEKYN C MX T€OMETPHYECKAM

cTpoeHUeM (Ha MPUMepe COSTUHEHHI IIEMEHTOB 2-T0 Meproa). Jlenokanu3aus SIEKTPOHOB B COMPSKEHHBIX CHCTEMAX,
ME30MEpPHBIH 3P PEKT.

14. BanentHocTs U creneHs okucieHus. CTpykrypHble GopMmynsl. M3omepns. Buasr nusomepnn, cTpykTypHas H
HIPOCTPAaHCTBEHHAS H30MEPHS.

15. ArperaTHble COCTOSIHUS BEILECTB M MEPEXOAbI MEXKIy HHMHU B 3aBHCUMOCTU OT TeMIEpaTypsl U JaBieHus. [a3bl.
I'a3oBble 3aKoHbl. YpaBHeHHEe Menpeneesa - Knanelipona. 3akoH ABOragipo, MOJISIPHBIH 00BbEM.

16. Kunxoctu. Acconpanyst MOJIEKYll B XKHUIKOCTSIX. TBepable Tena. OCHOBHBIE TUIBI KPUCTAIUIMYECKUX PELIETOK:
KyOM4ecKue U reKcaroHajabHEbIE.

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

18. OKHCIATETRHO-BOCCTAHOBUTENBHEIE peakiin. OnpeneieHne CTeEXHOMETPIHIECKIX K03(D(GHINEHTOB B YpaBHEHHMIX
OKHCIIUTENEHO-BOCCTAHOBUTEIIBHBIX PEAKITHH.

19. Psn ctaHmapTHBIX AJIEKTPOIHBIX MMOTEHIHAJIOB.

20. Tennossle ekt xumMudecknx peaknuil. Tepmoxumuueckue ypaBHeHus. Ternora (3HTaNBINSA) 00pa30BaHUS
XMMHUYECKHX COeTMHEHNH. 3aKkoH ['ecca B CIIEICTBUS U3 HETO.

21. CKOpOCTh XUMHYECKHX PEAKIUi. 3aBUCUMOCTh CKOPOCTH PEAKLIUH OT MPHUPOALI M KOHIEHTPAIIUU PearupyrOmnX

BEILECTB, JAaBJICHUs, TEMIIEPATYpbl, IPUMEHEHUS KaTanu3aTopa. KOHCTaHTa CKOPOCTH XUMHUYECKON peakuyi. DHEPIrusl aKTHBALUH.
KaTanu3 u xatanuszatopsl.

22. OOpaTUMOCTh XUMHUYCCKUX Peaknnii. XMMHYIECKOe PaBHOBECHE M YCIOBHsA ero cmemenus, npuHimn Jle [larense.
KoncranTa paBHOBecus, CTENeHb IIPEeBPaILCHUSI.

23. PactBopsl. PacTBOpHMOCTB BELIECTB U €€ 3aBUCHUMOCTb OT TEMIIEPATyphl, JaBJIEHUs, IPUPObl pacTBopuTens. CrocoOsl
BBIPa)KEHHsI KOHLIEHTPALMK PaCTBOPOB: MaccoBasi J0JIs1, MOJIbHAsL 10JIs1, MOJIIpHAsl KOHLeHTpauus. Teepasie pacTBopbl. CIlnaBbl.

24. CusibHbIE U c1a0ble DJIEKTPOIUTHL. DIEKTPOIUTHYe “CKasl aucconuanus. Koncranta auccouuanuu. CTeneHb
JHUCCOLMALIH.

25. HonHble ypaBHEHUS peakLuil.

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

27. I'uaponus coneit.

28. OneKTpoan3 BOJHBIX PAaCTBOPOB U paciulaBoB coliel. IIporecchl, mpoTekaronye y KaToAa U aHo/a.

5.2. IlpumepHBlii NepedyeHb BONPOCOB K IK3AMEHY

He npexgycmotpeno YII

5.3. TemaTuka KypcoBbIX padoT (KypCOBBIX MPOEKTOB)

He mpenycmotpeno YII

5.4. ®oH OIIEHOYHBIX CpPeaACTB IAJIsl MPOBEACHUA TEKYIIEIro KOHTPOJIsA

[penonaBanne XuMun KpoMe Kypea JIEKIUi BKIIIOYaeT 00s13aTelIbHOE TPOBEICHUE JIa00paTOPHBIX 3aHATHH. Llenbio 1abopaTopHbIX
3aHATHH SIBIAETCS (JOPMHUPOBAHNE YMEHHH BBITIONHSATH THUIIOBBIE PEAaKIUH Ha (QyHKIHOHAIBHbIE TPYIIIEI M KaYECTBEHHO
OTIPEAETATh HEKOTOPBIE COCIMHEHUS.

JlabopaTopHast pab0Ta BBIMOTHIETCS KaXKABIM CTYICHTOB MHANBUAYAILHO. [ 3KOHOMHY BpeMeHHU U 0oJiee TIIyOOKOTO
OCMBICIICHUS TA0OPaTOPHOH PabOThl HEOOXOANMO B IIPOLIECCE CAMOIIOATOTOBKH POYUTATH OIMCAHUE OIBITOB, YACTUIHO
3aITOJTHATH MPOTOKOI TJabopaTopHOH paboThl. Ha kaXkoM 3aHATHH NOCIIE BEITOTHEHHS 3KCIIEPUMEHTAIILHON YaCTH IPOBOIUTCS
TEKyIIHi KOHTPOJIb II0 YCBOCHUIO yueOHOTO MaTepuana. CTyIeHTy npeiaraeTcsa HeCKOIbKO BOIIPOCOB, Ha KOTOPBIE OH JaeT OTBET
WM YCTHO, WM B IIMCBMEHHOM BHZE. EClN CTy/IeHT NpaBHIIbHO OTBETHII Ha NPEIOKEHHBIE BOIIPOCHI, 3HAUUT, MaTEpHall TEMbl UM
YCBOEH, M OH IOJTy4acT 3a4eT 10 JaHHOH TeMe.

Taxum 06pa3om, (HOHI OIIEHOUHBIX CPEJCTB IO JaHHOH (opMe KOHTPOIIS BKITIOYACT B ce0s 2 3MeMeHTa:

- TpeGoBaHuUs K 0(OPMIICHHIO OTUETA;

- ZIIOTIOJTHUTENBHBIE BOIIPOCHI JUISl 3aIIUTHI JIAOOPATOPHOH PabOTEL.

TpeboBaHMA K 0(OPMIEHHIO OTYETA ITO0 Ta00PATOPHEIM paboTaM

BBEJIEHME

OO6me TpeOdoBaHMS K BHITOJHEHHUIO Ta00paTOPHBIX paboT

[epen BeImoTHEHNEM T1a00PATOPHOTO MPAKTHKyMa HEOOXOIMMO HA BBOJAHOM JIAOOPAaTOPHOM 3aHATHH H3YIHUTH 00IINe IpaBHia
HOBEJICHHS M TEXHUKY 0€30[aCHOCTH TIPH BBIOJIHEHUH JIAOOPATOPHBIX PpadOT [0 XMMHH, CIIUCOK JINTEPATypbl PEKOMEH/TyeMOit 115t
UCIIOJIb30BaHNUS IPH HOATOTOBKH K BBINOJIHEHHUIO JJA00PAaTOPHBIX paboT n «TemMaTnueckuii miaH 1abopaTopHBIX paboT»,
WUMETOIINICS B Ta00OpaTOpHH.

[Mops oK MOATOTOBKH K BRIMOTHEHHUIO TA00PaTOPHOH pabOTHL:

CTyaeHT JOJDKEH SBISTHCS Ha Ja0opaTOpHbIE 3aHATHS MOJTOTOBIEHHBIM K 1a00paTOpHO paboTe, BBITOJHEHUE KOTOPOH
HPEIYCMOTPEHO TEMATHYECKUM IUIAHOM Ha COOTBETCTBYIOLIYIO 1aTy.

[IpenBapuTenpHas MOATOTOBKA K paboTe BKIIOUaeT 0(opMIICHHE TIEPBOM H BTOPOI YacTH OTYETa M0 COOTBETCTBYIOMIEH (hopme u
BBITIOJIHEHHE 33/IaHMS ISl CAMOCTOSTEIbHOM NOATOTOBKY K YKa3aHHOI! 1abopaTopHOH paboTe ¢ MCIOIb30BaHHEM MaTEpHaIOB
JEeKIMH, yIeOHNKa U TaHHBIX METOJUYECKNX YKa3aHUMH.

Ortuer o npexcroseil padoTe odopmiseTcs o cieayomen popme: nata BEITOTHEHHS paboThl, Ne tabopaTopHOit paboTHI,




Ha3BaHUe paboThl, I Teoperndeckas gacTs, II mpakTuyeckas 4acTs.

Teopernueckast 4acTh - B pa3Jielie U3J1araloTcsi OCHOBHbIE TOHSTHS, 3aKOHBI, pacueTHbIE (POPMyYIIbI, KOTOPbIE HEOOXOIMMO YCBOUTh
JUISL CO3HATEIFHOTO BBITIOTHEHNUS SKCTIEPIMEHTA B TPaMOTHOM 00paOOoTKH pe3ynbTaToB. [lepedeHp MOHATHI 1 3aKOHOB UMEETCS B
METOIMYECKUX YKa3aHHUAX K COOTBETCTBYIOMIEH Ta00paTOpHOH paboTe B pas3aene «TeopeTndeckas 0a3za SKCIepUMEHTay, C
UCIIONIb30BaHHEM KOTOPBIX BBIBOASATCS (POpMYIIBI JUIs pacyeTa onpesenseMoii B paboTe BeIUIHHBL. B KOHIle pa3ziena IpHBOAATCA
PEIICHUS ¥ Pe3yAbTaThl BEIIIOTHEHUS 3a/IlaHUH JUIS CAMOCTOSTEIILHOM TTOJITOTOBKH K COOTBETCTBYIOLIEH 1ab0opaTopHOi paboTe.
[IpakTHueckas 9acTb - B pa3zene MPUBOIUTCS:

PHCYHOK U OIHCaHME ONBITHON YCTaHOBKUY;

nepedeHb HEOOXOAUMBIX PEAKTUBOB, MIOCY/bl, BCIOMOTATENbHBIX MATEPUAIIOB,

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

TUIaH YKCIICPHMEHTa;

YpaBHEHUsI PeaKLnii;

TabJHIa IS 3aITUCH Pe3yAbTaTOB H3MEPEHHUH.

Iopsox BeIMoTHEHUS 1a00paTOPHOIt pabOTHI

Ha nabopaTopHOM 3aHSTHH CTYAEHT Y4acTBYET B MHIUBUYaJIbHOM COOECEIOBAaHNH C IIPEHIOAABATEIIEM 110 COJIEPIKAHHIO
npencrosme padotsl. [IpenonaBaTens genaer 3aKIOYeHNE 0 TOTOBHOCTH CTYAEHTa K paboTe Mo coepKaHuio 1 1 2 acTer
OTYeTa, pe3yabTaTaM BBITIOIHEHHUS 3aJaHUS IS CAMOCTOSITENIBHOM MOATOTOBKHM, KOTOPHIE MIPEACTABIAIOTCS B BUJIE CIICIYFOIINX
TabIuUIL.

B citydae 1ocTaTO4HOTO YPOBHS MOJTOTOBKH CTYJCHT ITOJIY4aeT JOIYCK K BBINOJIHEHUIO SKCIIEPUMEHTA U 110]1 HaOII0IeHHEM
nabopaHTa BEIIOIHSACT PaOOTY B COOTBETCTBHH C INTAHOM SKCIICPHMEHTA, BHOCHT Pe3yAbTaThl H3MEPEHUH B TaOJIHITY, IPOBEpsIET
HOJydIeHHbIE Pe3yabTaThl U IPABUIBHOCTD UX 3allUCH Y IIpenoiaBartens. B cioydae HempaBUIBHOTO H3MEPEHHUS U 3aIIHCH
MOTYy4EeHHBIX PE3YNbTATOB CTYAECHT HOBTOPSET U3MEPEHHs U KOPPEKTUPYET 3aIUCH PE3yIIbTaTOB, I03TOMY PE3yNbTaThl H3MEPEHUI
Ha [IepBOM 3Tarre [efiecoodpa3Ho BHOCUTH KapaHaanioM. [1pu NoCTHkeHnH pa3yMHBIX pe3yAbTaTOB U IPABHIHHOTO UX BHECCHHUS B
TabIHIly He0OXOANMO IPUBECTH B MOPSIOK paboduee MecTo, CIaTh METOAWIECKHE YKa3aHHs, 000pyI0BaHHE IESKYPHOMY HIIH
1a00paHTy U MOANKCATh TabIHIly SKCIIEpUMEHTANbHBIX JaHHBIX Y IpenoaBaTelns. B 3ToM cioydae cTyaeHTy 3a4nuThIBaeTCS
BBITIOJIHEHHE KCIIEPUMEHTA, EMY CIEAYET IIPUCTYIHTh K 00pab0TKe pe3yIbTaToOB M COCTABICHUIO CIEAYIOIIETO Pa3/iena OTYETa -
[II PacyeTts! 1 BEIBOIBI.

B pazaene nomKkHBI OBITH MPEICTABICHEL:

Pacuer omnbITHOTO 3HaYeHHs (XOIBITH.) ONPEAEISEMO BEIMINHBI ITyTEM MOACTAHOBKH B PACUETHYIO (POPMYITy COOTBETCTBYIOIINX
TaOJIHYIHBIX TAHHBIX.

Pacuer Teopernyeckoro 3HaUeHUs (XTeOp.) OMpeesieMOil BETMIHHEI [0 COOTBETCTBYIOMIEH Gopmyre.

Pacuer oTHOCHTENBHOI OMIUOKH ¢ TOUHOCTEIO 70 0,1%.

I[pu poBeIcHUHN PAcUETOB M BHECCHUH YHCIIOBBIX 3HAYECHHI PE3yIbTaTOB M3MEPEHHH U PACcUeTOB B TAOJIHILy HEOOXOIMMO
PYKOBOJICTBOBATKLCS OOLIMMH TPaBHIIaMH 110 00pabOTKe Pe3yabTaTOB U3MEPEHHIA.

Ilocne 3aBepwenus 111 yactu otyera, OH ciaeTcs Ha IPOBepKy. I1ociie Mo10KUTENbHBIX PE3yJIbTaTOB IPOBEPKU OTYETA JAHHAS
paboTa CYNTACTCS BHIIIOJIHEHHOM.

CTyIeHT JOIMycKaeTcs K 3K3aMeHy 10 JHUCIUIUINHE, eCII UM B TEYCHHE CEMECTpPa BBITIOHEHBI BCE IIPEAYCMOTPEHHEIE
TEeMaTHYECKIM IUIAHOM J1a00paTOPHBIE pabOTHI, TOIYYECHBI TIOJIOKUTENIBHBIEC PE3YIbTATHI TP BBOAHOM KOHTPOJIE, KOHTPOJIBHOH
paboTe U BHINOIHEHB! HHANBUIyaIbHbIE 3aJaHUS 110 COOTBETCTBYIOIIUM pa3fienaM IMPOorpaMMBl.

Bomnpocs! s 3amuTe! 1abopaTopHON paboTE

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

Uro Ha3bIBaeTCs CKOPOCTBbIO XUMHUECKON peakuuu? B kakux eIMHMIAX OHA U3MepsieTcs?

Kaxkue (axTopsl BIUSIOT Ha CKOPOCTh XUMHUYECKOH peakmuu?

3aBUCHMOCTb CKOPOCTH PEAKLIMU OT KOHLUECHTPALUU PEArupyIOIUX BELIECTB B TOMOIEHHON CHUCTEME.
3aBHCUMOCTb CKOPOCTH PEaKIMU OT KOHLEHTpPAIMU PearupymoliuX BEIECTB B FeTEPOICHHON CHCTEME.
3aKOH JEHCTBYIOIIUX MAacc.

KoncraHTa CKOPOCTH XMMUYECKOW pEeaKLuu.

BnusHue TemmepaTypsl Ha CKOpOCTh XuMuueckux peaknuil. [Ipasuno Bart-T'odda.

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

. KakoB MexaHH3M AEHCTBUS KaTaJM3aTOPOB B TOMOTEHHOW U FETEpOTreHHOM cucremax?

10. BeIpa3ure MaTeMaTHUECKH CKOPOCTH HPSMBIX M OOPATHBIX PEaKIIUA:

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

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

R

11. Bo ckonbko pa3 yBeTMUUTCS CKOPOCTh peakiuu IMpH noBbimeHnn temmeparypsl ¢ 20°C mo 50°C, ecnu TemmepaTypHBI
k03¢ HUIUEeHT paBeH 3.
12. Bo ckonbko pa3 ciemyeT yBeIMYMTh KOHIIGHTpaluio BemiectBa B2 B cucreme 2A2(r.) + B2 = 2A2B(r.), 4to0s! nipu

YMCHBIICHUU KOHUCHTPAlUU BCUICCTBA AB4 pa3a CKOpOCThb HpHMOﬁ
peakunu HE U3MCHNIIACH.

13. B cucreme CO + Cl2 = COCI2 xoHueHTpanuio yrapaoro rasa yseaunuwiu ot 0,03 mo 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 TeMItepaTypHBIH KO3(OHIHNEHT CKOPOCTH PEAKIUH, €CIIU TIPH YBEIMYEHUH TeMIlepaTypsl Ha 30 rpamycoB
CKOPOCTB peaKIiH Bo3pacTaeT B 15,6 pas.

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

PEaKIUU PaBHBIM 2,5, pacCUUTAaTh, Yepe3 KaKoe BpeMst 3aKOHUUTCS 3Ta PEaKIs, eClT MPOBOAUTH ee: a) pu 200°C; 6) pu 80°C.

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




1. Kaxkue peakunu Ha3bpIBarOTCA HeoOpaTUMBIMU M oOpatumbiMu? [IpuBequTe mpuMepsl.

2. [aiite onpeneneHue MOHATHIO XUMHUUECKOe paBHOBecHe. Kak MOXKHO MCIOJIB30BATh 3aKOH JACHCTBYIOLIIMX Macc IS
00paTHMBIX peaknuii?

3. JHaiite onpeneneHue NOHATUIO KOHCTAHTA PaBHOBECHSL.

4. CBsI3b KOHCTAHTBI PAaBHOBECHSI C paBHOBECHBIMH KOHIEHTparusiMu. OT kKakuX (paKTOPOB 3aBUCHUT 3HaUY€HHE KOHCTaHTBI
paBHOBecHs?

5. Chopmymupyiite npunnun Jle-Illatennse. Kakue (axropsl BIHUAIOT HA N3MEHEHHE XUMHUYIECKOTO PAaBHOBECHS?

6. Kak BIUSIIOT yMEHBIICHHE KOHIEHTPAIUN PEaTupPYIOMINX BEIIECTB, TEMIIEPaTyphl U AaBICHHUS HAa CMEIICHHUE
XHUMHYECKOTo paBHOBecus B peakuuu: N2 + 3H2 [1 2NH3 + Q.

7. Kaxk Bnustfor yBenmmueHHe KOHIICHTPAIMU ITPOJYKTOB PEAKIHH, 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 peakiuu COCI2(r.) [1 CO (1.) + CI2(r.) npu BBEJACHUH B PAaBHOBECHYIO
CHCTeMY UHEPTHOTO ra3a npu: a) V = const; 0) p = const.

10. Kak Bnuser uaMeHeHue J1aBICHHUsI Ha PABHOBECUE CIIEAYIOIIMX PEaKIHii:

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

11. Yepes mHexoTopoe BpeMs nocie Hagana peakaun 4HCI + O2 [ 2H20 + 2Cl2 KoHIEHTpaIiy BEIIeCTB COCTABIISIIH:

[H20] = 0,12 moms/m; [C12] = 0,12 momns/i; [HCI] = 0,3 mons/it; [O2] = 0,2 momns/n. Haligure: a) 3HaueHHe KOHCTAHTHI PABHOBECHST;
0) KaKOBBI HCXOHbIE KOHLIEHTPALMK XJIOPOBOAOPOAA U KHciopoaa?
12. Kak BIHSIOT yMCHBIICHHE TEMIEPaTyphl, TaBJICHHS U KOHLCHTPAIMU MPOJYKTOB PEaKkIWU Ha
CMeIeHNEe XUMHIECKOTO PABHOBECHS B CICAYIOIINX CHCTEMax?

a) 2NO + 02 [ 2NO2 + 28 kkain; 6) 2HBr [J H2 + Br2 -16 kkain.
13. KoncranTa 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 KOHIICHTpAIMH 3THX BeriecTB coctaBisuin: [CO] = 0,05 monp/n; [CO2]
=0,01 momp/m.
14. PaBHoBecue B cucteme H2 (r.) + 12 (1.) [J 2HI (r.) ycTaHOBMIIOCH TIpU clienyronux KoHuenTpauusax: [H2] = 0,025 mons/m; [12]
= 0,005 moute/m; [HI] = 0,09 Mouw/n1. OnpenenuTe UCX0JHbIC KOHIICHTPAIIUKM HOJIa i BOJOPOIA. .
15. Ilpu HexoTopoit TemnepaType paBHOBecue B cucteme 2NO2 [ 2NO + O2 ycTaHOBHIIOCH NPH CIAEAYIOMINX KOHIIEHTPALMAX:
[NO2] = 0,006 monb/m; [NO] = 0,024 mons/n. Haligure: a) KOHCTaHTY paBHOBECHUS peakiuu; 0) HCXOJHYI0 KOHIeHTpauuio NO2.

Bomnpock! 1 3a1a4un k 1abopatopubiM pabotam 1o TeMe PACTBOPDI: «Teopus 35eKTpOIUTHYIECKOM AUCCoauy. Peaknnu
WOHHOTO 00OMeHay, «IoHHOe MPOn3BeIeHUE BOIBI, BOJIOPOTHBIN MOKa3aTeNby, « [ uapomms»

L. JlaiiTe ompeneneHus MOHITUSIM JIEKTPOIUT M HednneKTponuTsl. [IpuBeaure nmpumepst.

2. CoopmynupyiiTe TpH IOJIOKEHUS TEOPHU SIEKTPOIUTHYECKON JUCCOLMANK IIBEACKOTO XMMHUKA AppeHuyca.
3. KakoB MexaHU3M 3JIEKTPOIUTUYECKON TUCCOLMALUM?

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

5. Jucconuanys KUcI0T (OJHOOCHOBHBIX, IByXOCHOBHBIX U TPEXOCHOBHBIX).

6. Juccornmanys ocHOBaHMH (OZHOKHUCIIOTHBIX, BYXKHUCIOTHBIX M TPEXKHUCIOTHBIX).

7. Juccouunanusi cpeaHUX CoJiel, KUCIBIX U OCHOBHBIX COJIEH.

8. HonHble ypaBHEeHUs! peakuui (Kakue BelecTBa CliefAyeT n300pakaTh B BHIE MOJEKYIN).

9. [IpuBenuTe IMpUMEpPHI HOHHBIX PEAKIMH WAYIIUX ¢ 00pa30BaHHEM OCA/IKOB.

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

12. [IpuBenuTe MprMepsl HOHHBIX PEaKIUi MIYIMINX ¢ 00pa3oBaHHEM KOMIUICKCHBIX COCTMHEHHI.

13. Crenens aucconuanun. KoHcTaHTa AHCCOIHALINH.

14. ®akTOpbI BIUSIONIME HA CTETIEHb JUCCOLMAINY (IPUPOAa PACTBOPHUTEINS,
KOHIICHTPAIHsI PACTBOPA M HAINYHE OJJHOUMEHHBIX HOHOB)

15. CunpHBIC U clTaObIe SIEKTPOIHTHI.

16. IlpuMeHeHHe 3aKOHA AEHCTBYIOMUX MACC K CTa0BIM MIEKTPOIUTAM.

Bompocs! n 3aaun k 1abopaTopHEIM padotaM « OKHCIHTETFHO-BOCCTAHOBUTEIBHBIE PEAKIIHNY, « DIIEKTPOIIH3

Onexrponus. 3akonsl Dapanes.

B 4eMm pasHuIa mporeccoB AIEKTPOIU3a pacIyiaBOB U pacTBOpoB. IlpuBecTu npumepsl.

Yro Takoe BBIXOJ IO TOKY?

UYro Takoe 3IeKTpopapUHIPOBAHUE METAJIIOB?

. Haiinure 00beM kucimoposa (H. y.), KOTOPBIA BBIIEISAETCS MPH NMPOIMYCKAaHUU ToKa cuioi 6A B TeueHun 30 MuH. uepes
BoaHbIN pacTBop KOH.

6. [pu snexrponuse BogHOTro pactBopa Cr2(SO4)3 TokoMm cwioit 2A Macca kaToja yBelmudwiach Ha 8 . B TeueHHH kakoro
BPEMEHH IIPOBOANIHN JIEKTPOIH3?

7. BBIYUCIUTD 3JIEKTPOXUMUYIECKUIT SKBUBAJIEHT LIMHKA, €CIIH MIPH deKTpoause pactBopa ZnCl2 tokom 2,8A a 3a 5 MuH 32 cek
BeLenmwioch 0,314 r nunka. [lpuBennTe cxemMy JIEKTpOJIN3a U ypaBHEHMS PEAKLUIl Ha 3JEKTpoax.

8. Ilpu anekTponmse pacTBopa cyibhaTa MeIn Ha aHOJIE BBIIENMIOCh S60 M kuciopoaa. CKOIBKO TPaMMOB MEJIH BBIIEITMIIOCH Ha
kaTozne? HamumuTe ypaBHEHHS peaKiiii, IPOTEKAIONIUX Ha MIEKTPOAAX.

9. CocTaBUTbH MEKTPOHHbIE YPaBHEHUS PEAKLHI, TPOUCXOASIINX Ha YTOJbHBIX MIEKTPOAAX MIPU AIIEKTPOIIU3E pacTBOpa XJI0puia
meu (II). OnmpenenuTs, Kakue IPOIYKTH BBLACISTIOTCS Ha JJISKTPOAAX.

10. CocTaBHUTH NIEKTPOHHBIE YPABHEHNUS ITPOIIECCOB, IPOUCXOSIINX IIPU IEKTPOIIN3E PacTBOPA CyIb(aTa IIIHKA C HHEPTHEIMU
anekrpoaaMu. ONMpeneauTb COCTaB MPOAYKTOB, BBIACTUBIINXCS HA DJIEKTPOIaX U 00pa30BaBIIMXCS B KATOJAHOM U aHOAHOM

DA~




MIPOCTPAHCTBE.

11. CocTaBUTh AJICKTPOHHBIC YPABHEHUS PEAKIHIA, TPOUCXOIAIINX IIPH JICKTPOIIU3E PACTBOPA CYIIb(paTa HUKEIS ¢ HUKEJICBBIM

aHOJIOM.

12. KakoBa cuiia ToKa mpu 3JeKTpoim3e, ecin 3a 50 MyuH Bbienuiack Best Meapb u3 120 mu pactBopa CuSO4 konnentpanuu 0,4

MOJIB/?

13. Kakoit 00beM Boiopoaa (H.y.) BBIICTUTCSA Ha KaToje, eciu yepe3 pactBop NaCl npomyieH Tok cuitoit 2A B Teuenue 20 Mun?
14. Terans xpomupyetcs B BogHOM pactBope Cr2(SO4)3 mpu cure Toka 3A. OnpenenuTs MpoIoKATENEHOCTD 3IIEKTPOIIN3a, eCIn

Ha MOBEPXHOCTH JieTall Heobxoanmo HaHecTH 1,3 T xpoma. Beixon mo Toky paser 40%.

15. B ueM 0cOOEHHOCTH METAJUIMYECKOM CBA3U?

16. YUto Takoe PpAa HAIPSHKCHUSA MCTAJIJIOB, U KAKUEC ITPAKTUYICCKUC BBIBOABI MOXKHO CACIIATh U3 Hero?

17. Kakyro (yHKIIHFO BBITIOTHSIET METAII IIPH B3aUMOJISHCTBUY C KHCIOTaMU?
18. YUem oObsAcHsEeTCS MaccuBUpOBaHUe MeTaioB? Kakue MeTamibl macCuBUPYIOTCS KOHLEHTPUPOBAHHBIMU PACTBOPAMHU CEPHOM U

a30THOM KHCIIOTHI?

19. Kakue meTasuibl B3aUMOIEHCTBYIOT C KHCJIOTAMH U IIEI0YaMHu?
20. Kaxue npoayKThI OIy4aroTCs TP B3aHMOICHCTBUU aKTHBHBIX MeTainoB (Li — Al) ¢ KOHIIEHTPHPOBAaHHOI CEpHOM KUCTOTOI?
ITpuBeauTe MpUMepHl U HAIIMIIUTE YPaBHEHHS PEAKLUi.

21. Kakue BemiecTBa MoJTyqatoTcs TIPU B3aMMOICHCTBUN MaJIOAKTUBHBIX MeTauioB (Cu — Au) ¢ KOHIICHTPUPOBAaHHON a30THOM

kucinoroi? [Ipuseaure npuMepsl U HAUIIUTE YPABHEHUSI PEaKLIUN.
22. B pacTtBOp XOpOBOJOPOJHON KUCIOTHI OIYCTHIIN HUHK KondecTBOM BemectBa 0,2 moib. Kakoit 06beM raza mosker

BBLIETUTHCA (H.Y.)?

23. ]Iy momydeHust BOJopoJia 00paboTay cMeCh CTPY)KEK METallla M MEJM Maccoil 1 T pacTBOpoM pa30aBIeHHON CEpHOI
KUCTIOTBL. OOBEM BBIIETUBIIETOCS BOJOPOAA OKA3aICs paBHBIM 1,12 11 (H.y.). BeluncanTh cocTaB cMecH B MPOLIEHTAX.

24. Tlpu pacTBOpeHHHU 00paslia CMECH ONUIIOK MEJH, KeJle3a U 30J10Ta B KOHLIEHTPUPOBAHHOMN a30THON KUCI0Te 00pa3zoBasoch 6,72
nrasau 8,55 r HepacTBOpUMOTO ocTaTKa. [Ipu pacTBOpeHNH TaKoM e HABECKH B XJIOPOBOJIOPOIHON KUCIOTE BBIACTHIOCH 3,36 1
raza. OnpenenuTs NPOLEHTHBIN COCTaB UCXOJHON CMECH.

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

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

27. Xene3Hasl IIaCTUHKA Maccoil 6 T orpykeHa B pacTBOp MeJHOro Kyrnopoca. Ilnactunky BbIHynu, Beicymian. Ee macca
okazasiack paBHoi 10,13 r. 28. Beruucnute Maccy Meiu, OCeBLIEH Ha IIACTHHKE.
28. JIutnit Maccoii 0,7 T omyctrm B 100 M1 Boasl. Onpenennte 00beM BBLAEIUBIIETOCS Ia3a ¥ MacCOBYIO TOJIFO 00pa30BaBIIEroCs

BELIIECTBA B PaCTBOPE.

6. YHEBHO-METOJUYECKOE U THO®OPMALIMOHHOE OBECIIEYEHUE 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
pecype
JI1.2 [Imyxux M. A. Arpoxumus: yaeOHOE TIocoone Cankr-IlerepOypr: | DmexTpoH
Jlanb, 2024 HBIN
pecypce
6.1.2. lonoHUTeIBHAS JIUTEPATypa
ABTOpBI, COCTaBUTENHU 3ariaBue WsnarensctBo, rox | Koanu-so
JI2.1 |Sromun b. A., XKykoB | Arpoxumusi: yueOHUK Cankr-IlerepOypr: | DnexkTpoH
10. 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(POPMAIHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn ""MHTepHeT"
91 | Xumus
92 | Xumus
93 | Xumus

6.3.1 IlepeyeHb MPOrpaMMHOro odecnev4eHust

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 TlepeyeHb MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1 | Dnexrponnas Gubuoreunas cuctema « 35C FOPAUT www.biblio-online.ru». IToMHOTEKCTOBAS 3MEKTPOHHAS
6ubnuoreka. IHAMBUIYa IbHBIN HEOTPaHUYEHHBIN JOCTYN Yepe3 PUKCHpoBaHHbIM BHemHUi [P anpec akagemun
HEOTPaHMYEHHOMY KOJIHMUYECTBY I0JIb30BaTENEN U3 MI000H TOUKHU, B KOTOPOI nMeeTcst 0CTyn K ceTd VIHTepHeT.
https://www.biblio-online.ru/

6.3.2.2 | OnexrponHO-6nbMMoTegHas cucremMa ZNANIUM.COM. [onxHOTEKCTOBAS 37eKTPOHHAs OMOMMoTeKa. VIHIUBH yaIbHBII
HEOTpaHMYECHHBIH JOCTYI Yepe3 GUKCHPOBaHHBIN BHEIIHUH [P anpec akajeMnu HEOTpaHHYEHHOMY KOJIYECTBY
M0JIb30BaTeNNel 13 000 TOUKH, B KOTOPOH nMeeTcst JocTyn K ceTd MHTepHer. http://znanium.com/

6.3.2.3 | OnexTpoHHas OnOIMOTEUHAs CHCTeMa H3aTenbCcTBa «Jlanby. IloHOTEKCTOBAs AIIeKTPOHHAs OMbIHOTEeKA.
VHnuBHIyanbHBIN HEOTpaHHYCHHBIH TOCTYN Yepe3 PUKCHPOBaHHBIN BHeIIHUA [P anpec akaneMuu HeorpaHHYCHHOMY
KOJIMYECTBY MOJIb30BATENEH U3 JTF000W TOYKH, B KOTOPOM UMeeTcs AOCTyI K cetr aTepHeT.http://e.lanbook.com

7. MATEPUAJIBHO-TEXHMYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

Aynutopust Bug padot Hasnauenue OCHAIIICHHOCTb

KoMmproTepHasi TEXHHKa C BO3MOXKHOCTBIO IOJKIIFOYCHUS K CETH
"UnTepuer” n  obecrieueHuEeM JIoCcTyna B DJEKTPOHHYIO
[Tomermenue st “HPOPMAIIMOHHO-00pa30BaTeNbHyl0  cpeay opranmzamuu(19 mr.),
CaMOCTOSTEIbHOM paboThl | CTONBI (17 IUT.), KOMIBIOTEPHBIH CTON 6-M MECTHBIH (3 IUT.), CTYIbA
yaenuueckne (34 mT.), cryaps w/m (18 mT.), cTemnaxu ¢
maTeparypoi, Buaeoysernmuntens Optelec Wide Screen (1 mir.)

123

Cronpl, CTymbsi YydEHHUYECKHE, IEMOHCTpAIIOHHOEe 000pyaoBaHHE
(mpoextop ACER (1 mr.), uudppoBas uHTepakTuBHas aocka (1 mrT.),
nepcoHanbhblii  Kommbeiorep ACER (1 mr.) u yd4eOHO-HAIVIsIHBIC
TOCOOHS

322 YuebHast ayauTopHst

Ixad co cmenmuanM3UPOBAHHBIM WHBEHTapeM (IPOOHPKH, KOJIOHI,
MUIETKY, IUTAaTUBBI, MEpHbIE CTakaHbl, XUMHUYeCKue peakTuBbl) (1
mrt.), mkap BBHITSDKHOW (1 mT.), Tabnuma «PacTBOPUMOCTh KHUCIOT H
ocHoBanmit» (1 mT.), Tabmmma  «Ilepmommveckas  cucrema
MenneneeBa» (1 mrT.), gocka kiaaccHast (1 mT.), cToibel TabopaTOpHBIE
(5 wt.), Tabyperku (14 mr.), pakosuna (1 wr.), cryr n/m (1 mmr.)

431 VYueOHas ayquTopHs

Hlkad co crenuamu3MpOBaHHBIM WHBEHTapeM (IPOOHPKH, KOJIOBI,
MMUTIETKY, INTAaTHBBI, MEpHbIE CTakaHbl, XUMHYECKHe peakTuBbl) (1
mrt.), mwkap BBHITSDKHONH (1 mT.), Tabnuua «PacTBOPUMOCTH KUCIOT H
429 Y4eOHast aynuTopust ocHoBaumii» (1  mr.), Tabmuma  «[lepmoamveckas  cucreMa
MenneneeBa» (1 mr.), crenn (1 mT.), mocka kimaccHast (1 mT.), CTOJBI
naboparopuble (5 mrt.), Tabyperkn (17 mrt.), cron mpenonasarens (1
wrt.), pakoBuna (1 wr.), crya /M (1 mr.)

Hlkad co crenuanru3MpoBaHHBIM WHBEHTapeM (IPOOHPKH, KOJIOBI,
ITUIETKH, IITATHBBI, MEPHBIC CTAaKaHBI, XWMHYECKHEe peakTHBhl) (1
mrt.), mwKkagp BBHITSDKHOW (1 mT.), Tabnuma «PacTBOPUMOCTH KUCIOT H
427 YaeOHast aynuTopust ocHoBanuit» (I mT.), Tabmuua  «Ilepuoxnyeckass  cucrema
MenpeneeBa» (1 mT.), mocka kimaccHas (1 mT.), CTOIBI TabOpaTOpHBIE
(5 mr.), Tabyperkn (19 mrt.), cron npenoxasarens (1 mr.), pakoBHHA
(1 wT.), cryn o/m (1 mwr.)

8. METOAMYECKUE YKA3ZAHUSI JJI51 OBYYAIOLIMXCSI 110 OCBOEHMIO U CIIUTIIMHBI (MOAY.JIST)

Mertoauka u3ydeHHs Kypca IpelycMaTpUBaeT Hapsdy C JISKIUSIMU M J1a0OpaTOPHBIMU 3aHSATHSIMH, OPTaHU3AIUI0 CaMOCTOSATENbHON
paboOTHl CTYICHTOB, NMPOBEICHUE KOHCYIBTAllMi, PYKOBOJCTBO JOKJIAJaMH CTYACHTOB [UIS BBICTYIUICHHS Ha HAyJIHO-TIPAKTHYECKUX
KOH(EPEHITUX, OCYIIECTBICHUE TEKYIIETO, TPOMEKYTOYHOTO (POPM KOHTPOJIS.

CucreMa 3HaHWN MO IUCHUILTUHE «XUMHUSD» (QOpPMUpPYETCS B XOJ€ ayIUTOPHBIX U BHEAYOUTOPHBIX (CaMOCTOSITENBHBIX) 3aHSITHH.
HVcronb3ys JEKMOHHBIA MaTepuall, yueOHHKA U ydeOHbIC MOCOOUs, JOMOJHUTENBHYIO JIUTEPATypy, HPOSBISsA TBOPYSCKUA MOIXO,
00yJarOIUICS TOTOBUTCA K JIAOOPATOPHBIM 3aHATHSM, paccCMaTpuBas WX KakK IOMOJHEHHWE, YIIIyOJCHHE, CHCTEMATH3AIMI0 CBOUX
TEOPETUUECKUX 3HAHHM.

J71s 0cBOEGHUS TUCIMIUIMHEI CTYICHTAMH HEOOXOIUMO:

1. mocelaTh JIEKIMH, HA KOTOPBIX B CKATOM M CUCTEMHOM BHJE M3JIaraloTCsi OCHOBBI JTUCLUIUIMHBL: JAIOTCSl ONpelesieHHs MOHITHH,
TEPMUHOB, KOTOpBIE IOJDKHBI 3HATh CTyHeHTHl. CTyIEHTY Ba)XXHO MOHSATh, YTO JICKIUS €CTh CBOeoOpasHas TBopdueckas Qopma
caMoCTOsATeNbHONH paboThl. Hamo meITaTbes cTaTh aKTHBHBIM COYYaCTHHKOM JIEKLIMHU: yMaTb, CPaBHUBATH H3BECTHOE C BHOBH
MOJyYaeMbIMU 3HAaHUSMH, BOWTH B JIOTMKY U3JI0KEHHs MaTepuana JIEKTOPOM, CIeIuTb 3a XOJOM €ro MbICHeH, 3a ero
apryMeHTalMe, HaXOJUTh B HEW Kaxyiuecs BaMm ciiabocth. Bo BpeMs JIeKIIMH MOXHO 33JaTh JISKTOPY BOIPOC, JKENATEIbHO B
MUCBMEHHON (popme, YTOOBI He MemaTh U HE HApYyIIaTh JIOTUKW TPOBEICHUS JeKIMU. Kaxkmas JeKius MoJhKHA OBITh JOTWYECKH U
BHYTPEHHE 3aBEPIICHHBIM J3TallOM H3JIOKEHHUS MaTepHuana kKypca. Ilopsmok u3nokeHus U 0O0beM M3JaraeMoro Ha KaXKAOH JIeKIuu
Matepuana ompeneisercs Pabodeil mporpamMMoi yueOHOH IHMCIMIUIMHBI M HPEIYCMOTPEHHBIM B HEH pachpelesieHHeM KOJMYecTBa
4acoB Ha KaxIyro TeMy. Kakmast NeKmus CTPOMTCS 10 MPUHIIUITY TPUAABI: OT OOMIEr0 — K YaCTHOMY, a Ha e¢ 3aBepIIaloIIeM dTare
— BO3BpalleHHEe K 00IIeMy Ha YpOBHE BHOBb H3JI0KEHHOTO Marepuana. IDTo TpeOyeT MOAYMHEHHE €€ ONpEeAeIeHHOMY, CTPOTrO
BBLJICPKMBAEMOMY aJrOpuUTMy Wid miaHy. OdeHb BakHO cooTHecTH marepuan JIEKIUM ¢ TEMOW NPOrpaMMbl U YCTAaHOBUTh, Kakue




ee BOIIPOCHI HAIIIM OCBEHICHHE B MPOCIYyMIAaHHOHN nekiuu. Taioke Mmoje3Ho oOpamarbes M K ydeOHuky. Jlekiusa u yueOHMK He
3aMEHSIOT, a JAOMOJHSIIOT APYT ApyTa.

2. mocemarts J1abOpaTOpPHBIE 3aHATHSA, K KOTOPHIM CJEIyeT TOTOBHThCA W aKTHBHO Ha HUX paborarb. JlabopaTopHble 3aHATHA
HEOOXOAMMO TIIAHMPOBATh TaK, YTOOBI TeMa JIEKIHH MpPEANIeCTBOBajla JAaHHOM Teme iaboparopHoro 3aHsTus. Ha mepBom
1a060paTOPHOM 3aHSATHM CTYIACHTHI, KpOME HHCTPYKTaka 10 TEXHHKE O0e30IacHOCTH, NOJDKHBI OBITH NMPEAYNpPEXICHbl O pabodyeM
pacropsiike 3aHsTHs, B YACTHOCTH O TOM, YTO MX pabouue MecTa JODKHBI OBbITh MOATOTOBIEHBI 10 3BOHKA. JlabopaTopHoe 3aHsTHE
HEoOX0AMMO HAa4YMHATh C OIpPOCca, KOTOPHIH U IPyIIsl B 15 denoBek He HOIDKEH 3aHMMath Oombmne 15-20 muH. Bo Bpems ompoca
JOJDKHBI OBITh OIPONIEHBI BCE CTYNEHTHI TPYIIBI, IMO3TOMY BOINPOCHI, IpEATaraeMble CTyAEHTaM, IOJDKHBI OBITH HACTOJIBKO
KOHKpETHBI, 4TOOBI TPeOOBaJIM KOPOTKOTO, KOHKPETHOTO OTBETa. 3aTeM IIPernojaBaTeNlb JOJDKEH O3HAKOMHUTH CTYIAEHTOB C
COZIep)KaHUEM 3aHATHSA, C KOHKPETHBIMH OOBEKTaMH, KOTOpBIE OHH IOJDKHBI M3y4nTh. Ha KakaoMm 3aHATHH, NapajuiedbHO C
nabopaTtopHOil paboTON, peKOMEHIyeTCs BBLICIATH AN CTYACHTOB BpeMs (BO BTOPOH MOJOBHHE 3aHATHS) HA NPEAbABICHHE HA
IOpoBEepKy paboT, Ha MPOXOXKIECHHE TEKYIIero TEeCTUPOBaHUS (NUCBMEHHOTO OTBETa Ha YK€ INPOpabOTaHHBIC paHEEe TEMbI
1a0bopaTopHEIX 3aHATHI). CTYIOEHTB, NPONYCTHUBIIME 3aHATHE, WIM HE IOJATOTOBHBINMECS K HEMy, NpHUIVIANIAlOTCA Ha
KOHCYIBTAIIMIO K IpenomaBaTenio. JlabopaTopHOoe 3aHATHE 3aKaHUYMBACTCS IIOABEACHWEM WTOTOB: BBIBOJAMH II0 TeMe U
BBICTABJICHHEM OLICHOK.

3. cuCTEeMaTHYECKH 3aHUMAThCS CaMOCTOSATENIBbHON paboTol, KOTOpas BKIIOYaeT B cedsi M3ydEHHE MOMOJHUTEIBHOW MH(OpMAINH,
MaTepHalloB y4eOHMKOB M CTaTell W3 IEPHOJWUYECKOM JIUTEpaTyphl, pEIICHHE 3a/ad, HANHCaHHE [OKIAAO0B, pedepaToB i
MOJy9IEHHS TITyOOKHUX JOMOTHUTENBHBIX 3HAHNH. 3a/IaHus JUIT CAMOCTOSATENBHON pabOThI BBIAAIOTCS MIPEIOAaBaTEIEM.

4. mox pyKOBOJCTBOM IIpeNoAaBaTeNs 3aHMMATbCsl HAyJHO-UCCIIENOBATENbCKOM pPaboToll, 4YTO mpexanonaraer BBICTYIUICHUS C
JIOKJIa/laM{ Ha HAYYHO-TIPAaKTHYECKIX KOH(PEPEHIUIX U MyOIMKAIINIO TE3HCOB U CTaTeH 110 X PE3yIbTaTaM.

5. IpU BO3HUKAIOUIUX 3aTPYIHEHUAX IPU OCBOCHUM AUCLUIUIMHBI «XUMUS», A HEYCIEBAIOIUX CTYIEHTOB M CTYIEHTOB, HE
MOCEIIAONNX 3aHATHS, NPOBOIATCS €XEHEJENbHBIC KOHCYIBTALMM, HAa KOTOPBIC IPUITIAIIAIOTCS HEYCIEBAIOMUE CTYHOEHTHI, a
TaKKe CTYHAEHTHI, HCIBITHIBAIONIHE TIOTPEOHOCTh B TOMOIIM MPENOJaBaTeNsl MPU U3y4€HUN TUCHUIIIHHBL.

ITpu n3ydyeHuy AUCHMITIMHEBI «XUMUA» CIEAYET YCBOUTH!

- OO01Iyr0 XUMHUIO

- Heopranunueckyro xumuto

INPAJIOXKEHHUSA




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



