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Xumus
pabouast mporpamma JAUCUUIUIMHBI (MOTYIIS)

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

Kranuduxarms Bbakanasp
®opma 0OyueHUs 32049Has
OO6mast TpyI0eMKOCTh 33ET

YacoB 1o yaeOHOMY IIaHy 108

Bunpl KOHTpOIA Ha Kypcax:
B TOM YHCIIE!

3a4eT ¢ OLIEHKOM 1
ayAUTOPHBIE 3aHATH 12

CaMOCTOsTebHAs paboTa 92

Pacnpeneneﬂne YacCoB JUCHMILUIMHBI 110 KypCcaM

Kype 1
Hroro
Bun 3anstuii v | Pl

Jlexumm 4 4 4 4
JlabopaTtopHbie 8 8 8 8

B Tom uuncne uHT. 6 6 6 6
Uroro ayn. 12 (12 |12 |12
KonrakTHas padora |12 |12 |12 [12
Cam. paboTa 92 192 192 |92
Yacel Ha KOHTPOJTb 4 4 4 4
Hroro 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.

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 | obecrieunTs CHEIMANHCTOB ONpEeICHHBIM MHHHMYMOM 3HAHHN HEOPraHWYECKOH, AHAINTHYECKONH M OpraHH4YecKOn
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 pesyibTare 0CBOCHHS TUCHUILUIMHBI 00y4AIOIIMIICS N0JIKEH

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)

HanmeHoBaHue pa3/iesioB U TeM /BUJ Cemectp / | YacoB | Komneren- | Jlureparypa | Unte | Ilpak. | Ilpumeuanue
3aHATHA/ Kypc 107070 pakr. | moar.
Pa3nen 1. OcHOBHBbIE MOHATHUS U 3aKOHbI
XMMUH
Tema 1.1 OcHoBHBIC MOHATHS XUMuH /JIek/ 1 1 VK-1.1 VK- J1.1 1 0
1.2 VK-1.3 JI1.2J12.1
TK-3.1 IIK- 2.2
3.2TIK-3.3 212233
Tema 1.1 OcuoBHble noHsTHA XUMUH /Cp/ 1 5 YK-1.1 VK- JI1.1 0 0 Omnpoc,
1.2 VK-1.3 JI1.2J12.1 MIpOBEpKa
TK-3.1 IIK- 2.2 3a7aHUH
3.2TIK-3.3 212233
Tema 1.2. OcHOBHBIE 3aKOHBI XUMUH /JIek/ 1 1 YK-1.1 VK- J1.1 1 0
1.2 VK-1.3 JI1.2J12.1
TK-3.1 IIK- J2.2
3.2TIK-3.3 013233
Tema 1.2. OcHoBHBIE 3aKOHBI XuMuH /Cp/ 1 5 VYK-1.1 VK- JI1.1 0 0 Omnpoc,
1.2 VK-1.3 JI1.2J12.1 MpOBEpKa
TIK-3.1 TIK- J2.2 3agaHui
3.2TIK-3.3 013233
Pa3znen 2. CTpoenue aToma u
NepHOIMYeCKHii 3aK0H
Tema 2.1. DneKTpOHHOE CTPOCHHE 1 4 YK-1.1 VK- JIT.1 0 0 Ompoc,
atoma /Cp/ 1.2 YK-1.3 JI1.2J12.1 MpoBepKa
IK-3.1 IIK- 2.2 3aJaHAN
3.21IK-3.3 212233
Tema 2.2. Ilepuoanueckuii 3aK0H 1 1 4 YK-1.1 VK- JIT.1 0 0 Ompoc,
MEPHOANYECKAsT CUCTEMa XUMHYECKUX 1.2 VK-1.3 JI1.2J12.1 IIPOBEpKa
anementoB [I.M1. Menneneesa /Cp/ TIK-3.1 IIK- J12.2 3aaHui
3.2TIK-3.3 212233
Pazgen 3. Xumuueckasi cBsi3b M CTPYKTYpa
MOJIEKYJI
Tema 3.1. Turmer xumudeckux cpsizeit /Cp/ 1 4 VK-1.1 VK- JI1.1 0 0 Ormpoc,
1.2 VK-1.3 JI1.2J12.1 NIpOBEPKA
TIK-3.1 TIK- J12.2 3alaHuNi
3.21IK-3.3 2102233
Tema 3.2. TuOpumu3anus aTOMHBIX 1 2 VK-1.1 VK- JI1.1 0 0 Ormpoc,
opburaneii. - u n-cBsi3u /Cp/ 1.2 YK-1.3 JI1.2712.1 MpoBepKa
TIK-3.1 T1K- J12.2 3alaHui
3.21IK-3.3 2102233
Paznen 4. OcHOBHbIE 3aKOHOMEPHOCTH
NMPOTEeKAHUS XUMUYECKUX peaKkuuii
Tema 4.1. TernoBsie 3 HeKTH peakiuii. 1 2 VK-1.1 VK- JI1.1 0 0 Ormpoc,
Ouranenus /Cp/ 1.2 VK-1.3 JI1.2J12.1 MIpoBepKa
I1K-3.1 IIK- J12.2 3aJJaHHH,
3.2TIK-3.3 213233 3amuTa
1a00paTOPHBIX
pabotr
Tema 4.2. CKOpOCTbh XMMHYECKHX 1 2 YK-1.1 VK- JIT.1 2 0 JlabopaTopHoe
peaxmuii /J1a6/ 1.2 YK-1.3 JI1.2J12.1 3aHATHE.
IK-3.1 IIK- 2.2 Pabora B
3.21IK-3.3 2122 33 MaJIbIX TpyImnax
Tema 4.2. CKOpOCTh XMMHYECKHX 1 4 YK-1.1 VK- JIT.1 0 0 Ompoc,
peaknutii /Cp/ 1.2 YK-1.3 JI1.2J12.1 MpoBepKa
IK-3.1 IIK- 2.2 3aJaHHH,
3.2TIK-3.3 212233 3a1uUTa
J1a00PaATOPHBIX
pabot
Tema 4.3. XuMuyeckoe paBHOBECHE. 1 2 YK-1.1 VK- JI1.1 2 0 JlabopaTtopHoe
Ipunnun Jle HaTense /J1a6/ 1.2 YK-1.3 JI1.2712.1 3aHATHE.
TIK-3.1 T1K- J2.2 Pabora B
3.2TIK-3.3 213233 MaJIBIX TPYIIIax




Tema 4.3. Xumudeckoe paBHOBECHE. VYK-1.1 VK- J1.1 Ompoc,
[Mpunun Jle Ilatense /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
Pazgen 5. ®uzuko-xumMuueckasi Teopus
PACTBOPOB 3J1€KTPOJIUTOB H
HEYIEKTPOJIHTOB
Tema 5.1. Mexanusm oOpa3oBaHus YK-1.1 VK- JI1.1 Omnpoc,
pacTBOpOB M UX Kinaccudukanus. aeanpHbie 1.2 VK-1.3 JI1.2J12.1 MIpOBEpKa
U peajibHble pacTBOpHI. PacTBopeHune kak TIK-3.1 IIK- J12.2 3a/IaHUH,
(uzuko-xumudeckuit mpouecc /Cp/ 3.2TIK-3.3 212233 3a1uTa
71a60PaTOPHBIX
pabor
Tema 5.2. 3aBUCHMOCTb PaCTBOPUMOCTH YK-1.1 VK- JI1.1 Omnpoc,
Pa3NUYHBIX BELIECTB OT IPUPOIBI 1.2 VK-1.3 JI1.2J12.1 IIPOBEpPKa
pPacTBOpUTEIS, TEMIIEPATYPhI U TIK-3.1 T1K- J2.2 3aJlaHuH,
nasienwus /Cp/ 3.2 TIK-3.3 21322 53 3aImTa
1mabopaTopHBIX
pabot
Tema 5.3. CriocoObl BbIpakeHHsI YK-1.1 VK- JI1.1
KOHIICHTPAIH PacTBOPOB /JIek/ 1.2 YK-1.3 JI1.2712.1
TK-3.1 IIK- 2.2
3.2TIK-3.3 212233
Tema 5.3. CriocoObI BbIpakeHHsI YK-1.1 VK- J1.1 Omnpoc,
KOHIIEHTpaIiu pactBopos /Cp/ 1.2 VK-1.3 JI1.2J12.1 MIpOBEpKa
TK-3.1 IIK- J2.2 3aJIaHWH,
3.2TIK-3.3 212233 3aIuUTa
1a60PaTOPHBIX
pabort
Tema 5.4. DnexTpoNUTHI U YK-1.1 VK- JI1.1
9JIEKTPONIUTHYECKAst aucconunanst /J1ab/ 1.2 VK-1.3 JI1.2J12.1
IIK-3.1 IIK- 2.2
3.2TIK-3.3 3132 33
Tema 5.4. DneKkTpoNUTH U YK-1.1 VK- JI1.1 Omnpoc,
aNeKTponuTHYecKast aucconnarms /Cp/ 1.2 VK-1.3 JI1.2712.1 IIpOBEpKa
TIK-3.1 TIK- J12.2 3aJaHHH,
3.21IK-3.3 D1 D2 23 3aluTa
nmabopaTopHBIX
pabort
Tema 5.5. MoHHOE npou3BeicHNE BOIBI. VK-1.1 VK- JI1.1
Bonopoansiit mokazarens. [Tonstue 06 1.2 VK-1.3 JI1.2J12.1
uHIMKaTopax /J1ab/ [K-3.1 K- 2.2
3.2TIK-3.3 013233
Tema 5.5. MoHHOE npon3BeicHNE BOIBI. VK-1.1 VK- JI1.1 Omnpoc,
Bonopoansriit mokazarens. [Tonstue 06 1.2 VK-1.3 JI1.2J12.1 MpOBEpKa
nHankatopax /Cp/ I1K-3.1 IIK- J12.2 3aJIaHuH,
3.2TIK-3.3 2122 33 3aImTa
1a60PaTOPHBIX
pabor
Tema 5.6. T'unpomu3s coneit /Cp/ VYK-1.1 VK- JI1.1 Ompoc,
1.2 VK-1.3 JI1.2J12.1 IIpOBEpKa
TIK-3.1 TK- J12.2 3aJlaHuH,
3.2TIK-3.3 2132 33 3aIuTa
nabopaTopHBIX
pabor
Paznen 6. KomniiexcHble coelMHeHUA
Tema 6.1. HomeHKnaTypa U KiIaccu(UKaLusL VYK-1.1 VK- J1.1 Ompoc,
KOMIUIEKCHBIX COeTUHCHUN. BaxkHelme 1.2 VK-1.3 JI1.2J12.1 MIpOBEpKa
THTIBI KOMIUIEKCHBIX coeaunenuii /Cp/ I1K-3.1 IIK- J12.2 3aJIaHuH,
3.2TIK-3.3 313233 3aImTa
11a60PaTOPHBIX

pabot




Tema 6.2. Xumndeckas CBA3b B 1 2 VYK-1.1 VK- J1.1 Ompoc,
KOMIUIEKCHBIX COeTUHEeHHX. J(uccouunanus 1.2 VK-1.3 JI1.2J12.1 MIpOBEpKa
KOMILJICKCOB B BOJHBIX pacTBopax /Cp/ TIK-3.1 IIK- J12.2 3a/IaHUH,
3.2TIK-3.3 013233 3aImTa
1a60PaTOPHBIX
pabot
Pazgen 7. OxucanreabHo-
BOCCTAHOBHTEJIbHBIE PeaKIHH.
DNeKTPOXHMHYECKHE MPOLECCHI
Tema 7.1. CymiHOCTb BOCCTAHOBIICHHUS — 1 7 YK-1.1 VK- JI1.1 Omnpoc,
okucieHus. BoccranoBurenu u 1.2 VK-1.3 JI1.2J12.1 MIpOBEpKa
oxucmurenu /Cp/ TK-3.1 IIK- 2.2 3aJIaHUH,
3.2TIK-3.3 212233 3aIuUTa
J1a00paTOPHBIX
pabot
Tema 7.2. Metozsl cocTaBieHUs ypaBHEHUN 1 3 VK-1.1 VK- JI1.1 Ormpoc,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX 1.2 YK-1.3 JI1.2712.1 IpoBepKa
peakuuii. BiivsiHue cpebl Ha xapakrep TIK-3.1 T1K- J2.2 3aJlaHuH,
npoTtekaHus peakimii /Cp/ 3.21IK-3.3 212233 3aluUTa
1mabopaTopHBIX
pabot
Tema 7.3. DnekTponn3 pacTBOPOB U 1 6 YK-1.1 VK- JI1.1 Omnpoc,
pacIIaBoB AIEKTPOIUTOB /Cp/ 1.2 VK-1.3 JI1.2J12.1 MIpOBEpKa
TK-3.1 IIK- 2.2 3aJaHAH,
3.2TIK-3.3 212233 3aImTa
J1a00paTOPHBIX
pabot
Tema 7.4. ['abBaHUYECKUI 3JIEMEHT. 1 2 VK-1.1 VK- JI1.1 Ormpoc,
DnexTpoaHble moTeHua sl Kopposus u 1.2 YK-1.3 JI1.2712.1 IpoBepKa
3amnuTa Metamios /Cp/ TIK-3.1 IIK- J2.2 3aaHHH,
3.2TIK-3.3 213233 3aIuTa
1mabopaTopHBIX
pabot
Pa3nen 8. Heoprannyeckasi Xumusl.
BakHeiiimue Kjiacchbl HEOPraHUYECKUX
coeMHeHMIt
Tema 8.1. Kitaccudukarus u HoMeHKIaTypa 1 3 VK-1.1 VK- JI1.1 Ormpoc,
MIPOCTBIX U CIOXHBIX BeriecTs /Cp/ 1.2 VK-1.3 JI1.2J12.1 MIpoBEpKa
ITK-3.1 TIK- J2.2 3a/laHui
3.2TIK-3.3 313233
Tema 8.2. Kimaccudukanms 1 HOMEHKIaTypa 1 3 YK-1.1 VK- J1.1 Omnpoc,
okcuJoB. IlonyueHue u cBolicTBa 1.2 VK-13 JI1.2J12.1 IIPOBEPKa
coseoOpasyronux okcuaoBs /Cp/ TIK-3.1 ITK- J2.2 3aaHul
3.2TIK-3.3 3132 33
Tema 8.3. OcHOBaHUSA (THIPOKCHIIBI 1 2 YK-1.1 VK- JI1.1 Omnpoc,
meranos) /Cp/ 1.2 VK-1.3 JI1.2J12.1 IIPOBEpPKa
T1K-3.1 TIK- J12.2 3aJaHuNi
3.2TIK-3.3 3132 33
Tema 8.4. Kucnorsr /Cp/ 1 2 YK-1.1 VK- JI1.1 Ompoc,
1.2 VK-1.3 JI1.2J12.1 NIPOBEPKA
TIK-3.1 I1K- J2.2 3a/laHui
3.2TIK-3.3 3132 33
Tema 8.5. Comu /Cp/ 1 2 VK-1.1 VK- J1.1 Ompoc,
1.2 VK-1.3 JI1.2712.1 IIPOBEPKa
TIK-3.1 TIK- J12.2 3a1aHuNi
3.2TIK-3.3 3132 33
Pazgen 9. KonTpoasb
/3aqéTCOn/ 1 4 VYK-1.1 VK- J1.1
1.2 VK-1.3 JI1.2J12.1
IIK-3.1 K- 2.2
3.2TIK-3.3 3132 33

5. ®OH/I OHEHOYHBIX CPEJICTB

5.1. IlpumepHBIii HepedyeHb BONIPOCOB K 3a4eTy




1. IMpenmer u 3amaun XxuMuM. SIBIeHNs Qu3nUecKkue ¥ XUMHUYECKHE. MecTo XUMHHU CPeIH eCTECTBEHHbIX HayK. XUMHA U
9KOJIOTHSL.

2. OCHOBBI aTOMHO-MOJIEKYISIpHON Teopuu. IloHsTHE aToma, 31eMeHTa, BeuiecTBa. OTHOCUTENbHAS aTOMHAs U
OTHOCHTEIIbHAS MOJICKYISIPHAS MACCHI.

3. Mouib - equHMIIa KOIMUYECTBA BelllecTBa. MossipHas macca.

4. 3aKOHBI CTEXMOMETPUU: 3aKOH COXPAHEHUS MAcChl BELECTBA, 3aKOH MOCTOSHCTBA cocTaBa. OTHOCHUTENbHASA TIIOTHOCTh
rasa.

5. Crpoenne aroma. AtoMHOe apo. M30Tomnbl. CTabuinbHbIe U HECTAOWIBHEIE SApa.

6. JlBoiicTBeHHast Ipupoja 3neKTpoHa. CTpPOCHUE IEKTPOHHBIX 000J104eK aToMoB. KBaHTOBBEIE uKcila. ATOMHBIC
opOuTany. DIeKTPOHHBIE KOHPUTYPAIIMH AaTOMOB B OCHOBHOM U BO30Y)KICHHOM COCTOSTHHUSX.

7. Otxkpeitue JI. . MeHneneeBbIM epHOIMYECKOTO 3aKOHA M CO3JIaHHE TEPUOIMUECKON CUCTEMBl XHMUYECKUX
anemeHTOB. CoBpeMeHHas GOpMyAUPOBKa NEPHOANIECKOTO 3aKOHA.

8. CrpoeHue IepHOANYECKON CHCTEMBL: OOJIBIIIME U Majlble IEPHOJIbI, TPYIIBI U HOATPYIIIHL.

9. 3aBUCHMOCTh CBOWMCTB JIEMEHTOB M 00pa3yeMbIX WUMH COCAMHEHWH OT TIOJOXEHHUS dJIEMEHTa B MEPHOAUICCKON CHUCTEME.
10. Bunsl xummudeckoif cBA3U: KOBaJleHTHas (TIOJSIpHAs M HEMOJSIpHAs), HOHHAs, MeTaJUIHuecKasi, BOXOPOJHAS.

1. MexaHn3mbl 00pa30BaHMs KOBAICHTHOH CBSI3M: OOMEHHBIH M JIOHOPHO-aKIEITOPHBIA. DHEPrysl CBA3M.

12. DNeKTPOOTPHUIATENEHOCTE. [10JAPHOCTE CBA3M, MHIYKTUBHEIA 3()(EKT.

13. Kpatasie csa3u. Moaens rubpuamsarum opoutaneil. CBs3b JIEKTPOHHON CTPYKTYPHI MOJIEKYI C MX T€OMETPUYECKUM

CTpoeHreM (Ha IpUMepe COeANHEHU AIEMEHTOB 2-T0 mepro/ia). JlenoKatu3ais 3JIeKTPOHOB B COPSKEHHBIX CHCTEMAX,
ME30MEpPHBIH 3P PEKT.

14. BanentHocts u crenens okucieHus. CTpykrypHble GopMmynsl. M3omepus. Buasl nusomepnn, cTpykTypHas H
HIpPOCTPAaHCTBEHHAS H30MEPHS.

15. ArperaTHble COCTOSIHUS BEILECTB M MEPEXOAbI MEXKIYy HHMHU B 3aBHCUMOCTU OT TeMIIEpaTypsl U JaBieHus. I'asbl.
I'a3oBbIe 3aK0HEI. YpaBHeHHe MeHzeneeBa - Kiranefipona. 3akoH ABoraipo, MOJSPHBEIA 00BEM.

16. Kunxoctu. Acconnanyst MOJIEKYll B XKHIKOCTSAX. TBepable Tena. OCHOBHBIE TUIBI KPUCTAJUIMYECKUX PELIETOK:
KyOM4YecKue U TeKCaroHaJIbHBIE.

17. Kiaccugukanus XUMUYECKHX PEaKUUi: PEaKIUN COSIUHEHUs, pa3lIOKEHNUs, 3aMeleHNs, OOMEeHa.

18. OKHCIATETRHO-BOCCTAHOBUTENBHEBIE peakin. OnpenesieHne CTeEXHOMETPIIeCKX K03((GHINEHTOB B ypaBHEHHMIX
OKHCIIUTENbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUH.

19. Psn craHIapTHBIX 27EKTPOAHBIX MOTEHIUAIIOB.

20. Terutosbie 3¢ dexThl XuMuUecknx peaknuii. TepMoxumpdeckne ypaBHeHHs. Termtora (3HTAIBIUA) 00pa3oBaHUS
XUMHYECKUX COeAMHEHUH. 3aKkoH I'ecca B ClleACTBHS U3 HETO.

21. CKOPOCTh XMMHUYECKHX PeaKUil. 3aBUCUMOCTh CKOPOCTH PEAKLMU OT MPHUPOJIBI M KOHIIEHTPAIL[MH PEearupyromux

BEILECTB, JAABJICHHUs, TEMIIEPATYPEI, IPUMEHEHHUS KaTanu3aTopa. KOHCTaHTa CKOPOCTH XUMHYECKON pEaKIUU. DHEPIUsl aKTHBALUH.
Karanu3 u xaranusatopsl.

22. OOpaTUMOCTh XMMHUCCKUX peaknuii. XuMHYIeCKoe paBHOBECHE M YCIOBHsA ero cMmemenus, npuniun Jle Ilarense.
Koncranrta paBHOBecHs, CTENIEHb IPEBPALLEHUS.

23. PacTBOpHI. PacTBOPHMOCTD BEHIECTB U €€ 3aBUCUMOCTh OT TEMIIEPATyphl, JaBICHUS, MPUPOJBI pacTBopuTelsi. CriocoOb!
BBIpa)KEHHS KOHIIEHTPAIIMH PACTBOPOB: MaccoBasl OIS, MOJIbHAS JIOJIS, MOJISIpHAsl KOHIIEHTpanus. TBepsie pacTBopbl. CIUTaBbl.

24. CusibHbIe U cia0ble 2JEKTPOIUTHL. DIEKTPONIUTHYe “cKasl aucconuanus. Koncranta auccouuanuu. CTeneHb
JUCCOLIMALIUY.

25. HonHble ypaBHEHUS peakuuil.

26. CBoiiCTBa KUCIIOT, OCHOBAaHHUI U COJIEH B CBETE TEOPUH DJIEKTPOIUTHUECKON AMCCOLUMAINA AppeHuyca.

217. I'uoponus coneid.

28. DJeKTpOIN3 BOTHBIX PACTBOPOB M pacIUIaBOB coliel. [Iporiecchl, mpoTekarone y KaToaa U aHoa.

5.2. IlpuMepHBlii NepedYeHb BONPOCOB K IK3aMeHYy

He npenycmotpeno YII

5.3. TeMaTHKa KypCcOBBIX padoT (KypCOBBIX IPOEKTOB)

He npexgycmotpeno YII

5.4. ®oHA OLIEHOYHBIX CPEACTB /ISl MPOBEIeHNS TEKYIIEero KOHTPOJIS

[IpenonaBanne XuMHun KpoMe Kypca JISKIUH BKIII0UaeT 00s13aTeIbHOE MPOBEICHHE 1a00paTOPHBIX 3aHATHH. Llenbio mabopaTopHbIX
3aHATHH SIBISIETCS (OPMUPOBAHIE YMEHHUH BHIITOIHATE TUIIOBBIE PEAKIIMU HA (PYHKIMOHABHBIE TPYIITEI U KAYECTBEHHO
OTIPEHEIATh HEKOTOPhIE COCUHECHUSL.

JlabopaTopHast pab0Ta BBIMOTHSIETCS KaXKABIM CTYICHTOB MHAMBUAYAILHO. [ 3KOHOMHY BpeMeHHU U OoJiee TIIy00KOTo
OCMBICIICHUS TA0OPAaTOPHOH pabOTHl HEOOXOANMO B IIPOLIECCE CAMOIIOATOTOBKH POYNTATH OIMCAHUE OIBITOB, YACTUIHO
3aIIOJTHATH MPOTOKOI TabopaTopHOH padoThl. Ha kaXkoM 3aHATHH NOCIIE BEITOTHEHHS 3KCIIEPUMEHTAIIBHON YaCTH IPOBOTUTCS
TEKyIIUH KOHTPOJIb 1I0 YCBOCHUIO yueOHOTo MaTepuana. CTyIeHTy npearaeTcsa HeCKOIbKO BOIIPOCOB, Ha KOTOPBIE OH JaeT OTBET
WM YCTHO, WM B TINCBMEHHOM BHZE. ECIN CTy/IeHT NpaBHIIbHO OTBETHII Ha MPENIOKEHHBIE BOIIPOCHI, 3HAUUT, MaTEepHal TEMbI UM
YCBOEH, H OH IOJTy4acT 3a4eT M0 JaHHOH TeMe.

Taxum 06pa3om, (HOHI OLIEHOUHBIX CPEJCTB IO JAHHOH (popMe KOHTPOIIS BKITIOYACT B ce0s 2 3IeMeHTa:

- TpeGoBaHUs K 0()OPMIICHHIO OTUETA;

- ZIOTIOJTHUTENBHBIE BOTIPOCHI JUIS 3AIIUTHI JIAOOPATOPHOH PabOTEL.

TpeboBanus kK 0pOPMIICHUIO OTUETA IO JTAOOPATOPHBIM paboTaM
BBEJEHUE
Oo6mpe TpeOOoBaHUS K BRIIOIHEHUIO TJAOOPATOPHEIX PaboT




Ilepen BbImomHEHNEM T1a00PAaTOPHOTO MPAKTUKyMa HEOOXOAUMO Ha BBOAHOM JIAOOPATOPHOM 3aHATHU M3Y4UTh OOIIME MpaBHiIa
HOBEJCHHS M TEXHUKY 0€30IaCHOCTH IIPH BHINOJIHCHUH JIAOOPATOPHBIX PadOT IO XMMHH, CIIUCOK JINTEPATYpbl PEKOMEH/TyeMOH 115t
HCITOIL30BAHMS TIPH OATOTOBKH K BHITIOJHEHHUIO TA00PATOPHBIX paboT ¥ «TeMaTideckuii IiaH 1abopaTOpHBIX paboTy,
WUMETOIINICS B Ta00paTOpHH.

ITopsinoK MOATOTOBKY K BBITIOJHEHHIO JIA00OPaTOPHOM paboTHI:

CTyzeHT TOJIDKEeH SBITHCS Ha 1a00paTOPHBIE 3aHSTH T0ATOTOBICHHBIM K 1a00paTOpHOH paboTe, BBIOIHEHHE KOTOPOi
MPEeIyCMOTPEHO TEMATHYECKUM TUITAHOM Ha COOTBETCTBYIOIIYIO 1aTy.

IIpenBapuTenbHas MOATOTOBKA K paboTe BKIOUaeT 0(opMIIeHHE TIEPBOM U BTOPOI YacTH OTYETa O COOTBETCTBYIOMIEH hopme u
BBIMIOJTHEHHE 33JJaHUS U1 CAMOCTOSITENIbHOM MOATOTOBKU K yKa3aHHOU 1abopaTopHOI paboTe ¢ UCMOIb30BaHHEM MaTEPUANIOB
JIEKINH, y9eOHNKa U TaHHBIX METOIUYSCKUX YKa3aHHH.

Ortuer o npexcrosmeil pabote odopmiIseTcs Mo caeayomen popme: qata BEIMOTHEHHS paboTsl, Ne tabopaTopHOi paboTHL,
Ha3BaHHe paboThl, | TeopeTnueckas yacts, Il mpakTuyeckas yacTs.

Teopernueckast 4acTh - B pa3Jielic U3IararoTcsi OCHOBHBIE IOHSTHS, 3aKOHBI, pacueTHbIE (GOpPMyYIIbI, KOTOpbIE HEOOXOIMMO YCBOUTh
JUISL CO3HATEIIFHOTO BBITIOTHEHNUS SKCTIEPIMEHTA B TPaMOTHOI 00paboTKH pe3ynsTaToB. [lepedeHs MOHATHIA 1 3aKOHOB HMEETCS B
METOIMUYECKUX YKa3aHHUAX K COOTBETCTBYIOIIEH 1ab0paTOpHOH paboTe B pas3aene «TeopeTndeckas 0a3a SKCIepPUMEHTay, C
UCIOJIb30BaHNEM KOTOPBIX BBIBOJSTCS (POPMYIIBI IS pacyeTa onpezensieMoil B paboTe BeNWYUHBL. B KOHIE paszaena mpuBoasSTCsS
pEIIeHNS M Pe3yNIbTaThl BRITIOTHEHHUS 3aJaHUH IJIs1 CAMOCTOATENIFHOM MOATOTOBKHM K COOTBETCTBYIOMIEH Ta00paTOpHOH padoTe.
IIpakTHueckas 9acTb - B pa3zene MPUBOIUTCS:

PHUCYHOK U OIHICaHUE ONBITHON YCTaHOBKU;

nepedeHb HEOOXOAUMBIX PEAKTUBOB, MTOCY/bI, BCIOMOTATENbHBIX MATEPUAIIOB,

M3MEPHUTEIBHBIX IPHOOPOB (JUTI M3MEPUTENBHBIX IIPHOOPOB YKa3aTh KIIACC TOYHOCTH, IIEHY JCJICHNS) B METOANYECKHAX YKa3aHUAX K
BBIIOJTHEHUIO COOTBETCTBYIOMIEH TabopaTopHOit paboThl);

TUIaH SKCIIEPHMEHTa;

YpaBHEHUS peakInii;

TabMHIa IS 3aITUCH Pe3yAbTaTOB H3MEPEHHUIH.

ITopsinoK BBIMOJIHEHHUS 1a00PaTOPHOM paboTh

Ha nnabopaTopHOM 3aHATHH CTYAEHT Y4acTBYET B MHIUBHUYaIbHOM COOECEIOBAaHUH C TIPEMOAABATEIIEM 10 COJIEPKAHHIO
npexcrosme padotsl. [IpenogaBaTens genaer 3aKIOYeHNE 0 TOTOBHOCTH CTYAEHTa K padoTe MO CopepKaHuio 1 1 2 yacTel
0TYeTa, pe3yabTaTaM BBIIOIHEHUS 3aJJaHUs IS CAMOCTOSITENIbHOM MOATOTOBKHU, KOTOPBIE IIPEACTABIAIOTCS B BUJIE CIIEIYFOINX
Ta0mHLL.

B ciygae mocTtaTogHOTO YPOBHS ITOATOTOBKH CTY/ICHT ITOJTydaeT JOITYCK K BBITOJIHEHHUIO 3KCIIEPUMEHTA U 110]] HAOIIOIEHHEM
nabopaHTa BEIOIHACT PabOTY B COOTBETCTBHH C INTAHOM SKCIICPHMEHTA, BHOCHT PEe3yAbTaThl H3MEPEHUH B TaOJIHILY, IPOBEpSIeT
HOJTydeHHbIE Pe3yIbTaThl U IPABUIBHOCTD UX 3alUCH Y IIpenojiaBartens. B ciydae HempaBUIBHOTO U3MEPEHHUS U 3aIIUCH
MOJTYy4EHHBIX PE3YNbTATOB CTYAECHT HOBTOPSET U3MEPEHHS U KOPPEKTUPYET 3aIIMCH PE3yIIbTaTOB, I03TOMY PE3yNbTaThl H3MEPEHUI
Ha [IEpBOM 3Tarle [esiecoo0pa3Ho BHOCUTH KapaHAanioM. I1pu MoCTmkeHnn pa3yMHBIX pe3yabTaTOB W IPABHIBHOTO X BHECCHHUS B
TabaMIry He0OX0ANMO MPHUBECTH B MOPAIOK pabouee MeCTo, CIaTh METOAUIECKHE YKa3aHHs, 000pyI0BaHHE IEKYPHOMY HITH
71a00paHTy ¥ HOAIKMCATh TaOJIMIly SKCIIEPUMEHTAIbHBIX IaHHBIX Y IIpernojaBareis. B 3ToM cirydae cTyAeHTY 3a4iThIBaeTCS
BBITIOJTHEHHE SKCIIEPUMEHTa, MY CIIeyeT IPUCTYIUTH K 00paboTKe pe3ylbTaToOB U COCTABIICHHUIO CICAYIOMIETO pa3iesia OT4era -
111 PacueTs! ¥ BBIBOJIBI.

B pazaene nomKkHBI OBITH MPEICTABICHBL:

Pacuer onbITHOTO 3HaYeHHs (XOIBITH.) ONPEAEIIEMOI BETMINHBI ITyTEM MOACTAHOBKH B PACUETHYIO (POPMYITy COOTBETCTBYIOLINX
TaOJIHIHBIX TAHHBIX.

Pacuer Teopernyeckoro 3HaueHUs (XTeop.) OMpeaensieMoil BeTUYHHEI IO COOTBETCTBYIOMIEH Gopmyre.

PacueT 0THOCHUTENBEHOM OMMOKH ¢ TOYHOCTHIO 10 0,1%.

ITpu mpoBeneHUN PacUeTOB U BHECEHHH YHCIIOBBIX 3HAYCHUH Pe3yIbTaTOB M3MEPEHUI U pacyeToB B TAOIHILy HEOOXOIUMO
PYKOBOICTBOBATHCS OOMIMMHE IpaBHIAMH 110 00pabOTKe pe3yIbTaTOB H3MEPEHHUI.

ITocne 3aBepuienus 111 yactu otdera, oH caaercs Ha npoBepKy. Ilocie MonoKUTENBHBIX PE3yIbTaTOB IPOBEPKH OTYETA IaHHAS
paboTa CUNTACTCS BHIITOJIHEHHON.

CTyIeHT JOIycKaeTest K 3K3aMeHy 110 JHUCIUIUINHE, €CIIF UM B TEUEHHE CEMECTpPa BBIIOJIHEHBI BCE IPEAYCMOTPEHHEIE
TeMaTHYECKUM ITAHOM J1a00paTOpHbIE pabOTHI, OIYYEHBI ITOJIOKUTENBHbIEC PE3YIbTaThl IPU BBOAHOM KOHTPOJIE, KOHTPOJIBHOMH
paboTe U BHINOTHEHB! MHANBUIyaIbHbIE 3aJaHUS 110 COOTBETCTBYIOIIUM pa3fienaM MporpaMMmBl.

Bomnpocs! 1 3amuTe! 1abopaTopHOH paboTh

Bompocs! 1 3agaun k 1a6opaTopHON paboTe CKOPOCTh XUMHUYECKOH peakiuuny

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

Kaxkue (akToph! BIUSIOT Ha CKOPOCTh XUMHUYECKON peaKmum?

3aBHCHUMOCTh CKOPOCTH PEaKIMU OT KOHIEHTPAIlUU PEarupyIOMIUX BEIIECTB B TOMOTCHHON CHCTEME.
3aBHCUMOCTb CKOPOCTH PEaKIMU OT KOHLEHTPAIMU PEarnpymoliuX BEIECTB B FeTEPOreHHON CHCTEME.
3aKoH JeHCTBYIOMIMX Macc.

KoncraHTa CKOPOCTH XMMUYECKOW pEaKLUu.

BnusiHue Temmnepatypbl Ha CKOpPOCTh XUMHUUYecKHx peakiuid. [lpaBuno Baunt-T'odda.

YTo Takoe KaTaau3aTop, KaTalu3 U MHTHOUTOP, IS Yero OHW HY>KHBI?

. KakoB MexaHH3M AEHCTBUSI KaTaJlM3aTOPOB B TOMOTEHHOW U FETEpPOTeHHOH cucremax?

10. BeIpa3ure MaTeMaTHUECKU CKOPOCTH HPSMBIX M OOpPATHBIX PEaKIIUi:

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

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

11. Bo ckosbko pa3 yBeIMUHUTCA CKOPOCTb peakuuu npu nosbimieHuu Temnepatypsl ¢ 20°C po 50°C, ecnu TemneparypHbIid
k023 duiment pasex 3.
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12. Bo ckomnbko pa3 creqyeT yBeNHUYHTh KOHILEHTpaIuio BemiecTBa B2 B cucreme 2A2(r.) + B2 = 2A2B(r.), 9T0o0sI pu
YMEHBIICHUH KOHIICHTPALUK BellecTBa 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 mMoibp/1, a KOHIIEHTpanuio
xsopa — ot 0,02 1o 0,06 momnb/11. Bo ckonbKO pa3 BO3pociia CKOPOCTh MPSAMOM peakuuu?

14. Yemy paBeH TemrepaTypHbI KOI(QQUINEHT CKOPOCTH peaKkUWH, €CIH IPH YBEIMUIECHHH Temrepatypsl Ha 30 rpaiycoB
CKOpOCTb pEaKLUU Bo3pacTaeT B 15,6 pas.

15. IMpu 150°C HexoTopas peakius 3akaHduBaercs 3a 16 munyr. [IpuHNMas TemmepaTypHbIH Ko3(duimenT ckopoctu

PEaKIMy PaBHBIM 2,5, paCCUMTATh, Yepe3 KaKoe BpeMst 3aKOHUNTCS 3Ta PEaKIIHs, €CITi MPOBOAUTH ee: a) pu 200°C; 6) pu 80°C.

Bomnpocs! u 3axaun k 1a00paTopHOH paboTe « XUMHIECKOE PAaBHOBECHEY

I. Kakue peakiuu Ha3bpIBaloTCs HEOOPaTUMBIMHU U oOpaTuMbiMu? [IpuBeauTe mpuUMepHI.

2. JlaiiTe ompezeneHne MOHATHIO XUMHYECKOe paBHOBecHe. Kak MOXHO HCIOIB30BaTh 3aKOH JECHCTBYIOIIUX Mace JUls
00paTHMBIX peakuii?

3. Jaiite onpenencHue MOHATUIO KOHCTAHTA PaBHOBECHSL.

4. CBs13b KOHCTaHTBI PAaBHOBECHSI C PABHOBECHBIMH KOHIIEHTpanusiMu. OT Kakux (aKTopoB 3aBUCHT 3HAUCHHE KOHCTAHTBHI
paBHOBecus?

5. Chopmymupyiite nmpunnun Jle-Illatense. Kakue (axropsl BIHUAIOT HA U3MEHEHHE XUMUYIECKOTO PABHOBECHS?

6. Kak BIHSIIOT yMEHBIIEHHE KOHLEHTPAIUU PEarupykoOMIUX BEIECTB, TEMIIEpaTypbl U AaBICHHS Ha CMEIEHHUe
XUMHUYECKOTO paBHOBecHs B peakiuu: N2 + 3H2 [1 2NH3 + Q.

7. Kaxk BrnmstfoT yBenmMueHHe KOHIICHTPAIMH MTPOAYKTOB PEAKINH, TEMIEPATYpHl W JABICHUSA Ha CMEIIECHHE XUMHIECKOTO
paBHOBecHs B peakiuu: N2 + 3H2 [ 2NH3 + Q.

8. PaBHOBecue B rereporeHHbIXx cucreMax. OT Kakux (p)akTOpOB OHA 3aBHUCHT?

9. B xaxyio cropony cmectutcs paBHoBecue peakin COCI2(r.) [1 CO (r.) + CI2(r.) npu BBEICHHH B PaBHOBECHYIO
CHCTeMY HHEPTHOTO ra3a npu: a) V = const; 0) p = const.

10. Kaxk BrnusieT u3MEeHeHUE aBJICHUS HA PaBHOBECHE CIEIYIOLIUX PEeaKIUii:

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

11. UYepe3 mexoTopoe BpeMs nocie Hagana peakaun 4HCL + 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 HCXOIHBIC KOHIICHTPAIIMHU XJIOPOBOIOPOAA ¥ KUCIOpoaa?
12. Kak BIHSIOT yMEHBIIICHHE TEMIICpaTyphl, JaBICHHUS U KOHIICHTPAIIUH MPOAYKTOB PEaKIMH Ha
CMEIIeHNEe XUMUYIECKOTO PABHOBECHS B CIEAYIOIINX CUCTEMax?

a) 2NO + 02 [1 2NO2 + 28 kkai; 6) 2HBr [1 H2 + Br2 -16 kkau.
13. KoncranTa paBHoBecus peakiuu FeO(k.) + CO(r.) [ Fe(k.) + CO2(r.) npu HekoTOpoii Temnepatype pasna 0,5. Haiinure
paBHoBecHbIe KoHneHTparmu CO u CO2, ecny HaYambHBIE KOHIIEHTpAIH 3THX BemtecTs coctaBisuin: [CO] = 0,05 mons/m; [CO2]
= 0,01 momb/11.
14. PaBHoBecue B cucteme H2 (r.) + 12 (1.) [ 2HI (r.) ycTaHOBWIIOCH IPH ClEAYyIOMMX KoHIeHTpanusax: [H2] = 0,025 momns/m; [12]
= 0,005 mouts/m; [HI] = 0,09 moms/i1. OnpenenuTe UCX0JHbIE KOHIICHTPAITUH HOJIa ¥ BOJOPOJIA. .
15. Ilpu HexoTopoit TemnepaType paBHoBecue B cucteme 2NO2 [ 2NO + O2 ycTaHOBHIIOCH NPH CIAEAYIOMIUX KOHIIEHTPALUAX:
[NO2] = 0,006 monb/n; [NO] = 0,024 mons/n. Haligure: a) KOHCTaHTY paBHOBECHUS peakiuu; 0) HCXOJHYI0 KOHIeHTpauuio NO2.

Bompocs! u 3agaun k nadopatopHsiM padotam o Teme PACTBOPDI: «Teopwust 2JIeKTpOIUTHYECKOH qucconuanum. Peakun
MOHHOTO 0OMeHay, «loHHOe MPon3BeAeHUE BOIbI, BOJIOPOIHBIN MOKa3aTenby, « [ uapomms»
JlaiiTe ompeneneHus MOHATUSIM 3JIEKTPOIUT M HedneKTponuTsl. [lpuBeaure npumepsl.
ChopmynupyiiTe TPH HONOXEHUS TCOPUH IEKTPOIUTHICCKOI THUCCOIMANINY IIBEICKOTO XMMHKa AppeHHyca.
KakoB MexaHU3M 3JIEKTPOIUTUYECKON TUCCOLMALUU?
JlaiiTe ompeneneHus MOHATUSIM THAPATHI, CONbBATHI, THIpAaTalUsd U coibBaTanus. [IpuBeaure mpumepsl.
Jucconyanys KUCIoT (OAHOOCHOBHBIX, IBYXOCHOBHBIX U TPEXOCHOBHBIX).
Juccormarys ocHOBaHM (OZHOKHUCIIOTHBIX, BYXKHUCIOTHBIX M TPEXKHUCIOTHBIX).
Juccouunanus cpeaHux cojiei, KUCIBIX U OCHOBHBIX COJIEH.
HoHHble ypaBHEHHs peakuui (Kakue BEIIeCTBa CIeAyeT M300paxkaTb B BHJIE MOJIEKYI).
. [puBenuTe MprMepsl HOHHBIX PEaKIUH WIYIINX ¢ 00pa3oBaHHEM OCAJKOB.
10. IMpuBenuTe MpUMeps! HOHHBIX PEAKIUH UAYINX ¢ 00pa30BaHMEM ra3000pa3HBIX M MaJOPAaCTBOPHMEIX BEIIECTB.
11. [IpuBeauTe mpuUMepsl HOHHBIX PEaKIHi UAYIIMX C 00pa30BaHHEM MaJIOAMCCOLMHUPYIOMIUX BEIIECTB (CIa0ObIX
3JICKTPOJIUTOB).
12. [TpuBenuTe MpUMeps! HOHHBIX PEAKIHH MAYIMINX ¢ 00pa30BaHHEM KOMIICKCHBIX COCIMHEHHMI.
13. Crenens aucconuanun. KoHcranTa QUCCOIHALINH.
14. ®akTopsl BAMAIONIME HA CTETIEHb AUCCOLUALUH (TIPHPOJa PACTBOPUTES,
KOHILIEHTpALMsl pacTBOpa U HAJIMYHE OJJHOUMEHHBIX HOHOB)
15. CunsHbIC U cl1aObIe SIEKTPOIHUTHI.
16. [IpuMeHeHune 3aK0Ha ISHCTBYIOIMX MACC K CIA0BIM 2JIEKTPOIUTAM.

R

Bompocs! n 3aaun k 1abopaTopHEIM padotaM « OKHCIHTETFHO-BOCCTAHOBUTEIBHBIC PEAKITHN, « DIIEKTPOIIN3)

Dnexrponu3. 3akoHbl Dapanes.

B uem pasHuIa MpoIeccoB AMEKTPOIN3a PaciliaBOB U pacTBOpoB. IIpuBecTH mpumepsl.

UYro Takoe BBIXOJX IO TOKY?

UYro Takoe 3IeKTpopapUHIPOBAHUE METAJIIOB?

Haiinute o06beM kucnopona (H. y.), KOTOPBI BeIIENSETCS MPU NPOMYCKaHUK TOoKa cuiioil 6A B Tedenuu 30 MUH. uepes

Nk =




BoHEIH pacTBop KOH.

6. [Ipu snexrposnze BogHOoro pacreopa Cr2(SO4)3 Tokom cuiioit 2A macca Karoaa yBenuuwiack Ha 8 r. B TeueHuHn kakoro

BPEMEHH IIPOBOIHIIH IEKTPOIIH3?

7. BeraucInuTh 3IeKTPOXUMHYECKIH SKBUBAJICHT IIMHKA, €CIIN IIPH 3IeKTpoim3e pactBopa ZnCl2 Toxom 2,8A a 3a 5 muH 32 cex

BeLenminoch 0,314 r nunka. [IpuBenuTe cxemy 2JIEKTpoSIN3a U ypaBHEHHS PEAKLUi Ha 3JIEKTPOax.

8. Ipu snexTponuse pacTBopa cyiabdara MeIy Ha aHo e BbiIeannock 560 Mt kucnoposa. CKOJIBKO rpaMMOB MEJH BBIIEIHIOCH Ha
katone? Hanummre ypaBHEHUS peakyii, IPOTEKAIOMIUX Ha 3JIEKTPOJax.
9. CocTaBUTH AIIEKTPOHHBIC YPAaBHEHUS PEaKIUif, IPOUCXOIAIINX HA YTOJIBHBIX 3JEKTPOaxX MPH 3IEKTPOIU3E PACTBOpa XJIOPHIA
meu (II). Onpenenuts, Kakue NPOIYKThI BBLAEISAIOTCS HA AIEKTPOAAX.
10. CocTaBHUTh JIEKTPOHHBIEC YPABHEHHUS ITPOIIECCOB, IPONUCXOSIINX MIPU IEKTPOIIM3E pacTBOPa CyIb(aTa IIIHKA C HHEPTHEIMU
anekTpoaaMu. ONpenenuTh COCTaB MPOAYKTOB, BEISIUBIINXCS HA 3JIEKTPOIaX U 00pa30BaBIINXCS B KATOJAHOM M aHOJTHOM

HPOCTPAHCTBE.

11. CocTaBHUTh AJICKTPOHHBIC YPABHEHUS PEAKIHA, TPOMCXOIAIINX TIPH AJICKTPOIIU3E PACTBOpA CYIb(haTa HUKEIS ¢ HUKEJICBBIM

aHOOOM.

12. KaxoBa cuia Toka IpH 3JIeKTponn3e, ecnu 3a 50 MUH BeIIennnachk Best Mens u3 120 mi pactsopa CuSO4 xonuentparmu 0,4

MOJB/1?

13. Kakoit 00beM Boiopoaa (H.y.) BBIIETUTCS Ha KaToJe, eciu 4epe3 pactBop NaCl npormyieH Tok cutoit 2A B Teuenne 20 Mun?
14. Terans xpomupyetcs B BogHOM pactBope Cr2(SO4)3 mpu cune Toka 3A. OnpenenuTts Npoa0DKUTENEHOCT 3IEKTPOIIN3a, €Cln

Ha MOBEPXHOCTb JieTall Heobxoaumo HaHecTH 1,3 T xpoma. Beixon mo Toky paser 40%.

15. B ueM 0COOEHHOCTH METAJUIMYECKOM CBA3U?

16. Uto Takoe psi HaNpsKEHUS METAJJIOB, M KaKKe MPAaKTUYECKHE BBIBOIBI MOXKHO CHIENATh U3 HEro?

17. Kakyro (pyHKIHIO BBITTOJTHSIET METAIJI IPH B3aUMOJICHCTBUH C KHCIOTaMu?
18. Uem oObsAcHsEeTCS accuBUpOBaHUe MeTauioB? Kakue MeTamibl macCUBUPYIOTCS KOHLEHTPUPOBAHHBIMU PACTBOPAMU CEPHOI U

a30THOM KHUCJIOTHI?

19. Kakue MeTa/uibl B3aUMOAEHCTBYIOT C KUCJIOTAMU U Lien04amMu’?
20. Kakue npoayKThl 1OJIy4atoTcs Ipy B3aUMOAECHCTBUN aKTUBHBIX MeTaiioB (Li — Al) ¢ KOHIIEHTpUPOBAaHHON CEPHOI KUCIOTON?
ITpuBeauTe MpUMepHl U HAIIMIIUTE YPaBHEHHS PEAKLIUIA.

21. Kakue BemecTBa MoryqatorTcs Py B3aMMOICHCTBUN MaJIOAKTUBHBIX MeTauioB (Cu — Au) ¢ KOHIICHTPUPOBAHHOH a30THOM

kucnotoi? IpuBeaure mpuMepsl U HANUIINTE YPaBHEHUS PEaKIUi.
22. B pacTBOp XOPOBOAOPOIHON KUCIOTHI OITYCTHIIM LIMHK KoJm4yecTBOM Bemiecta 0,2 Moib. Kakoit 00bem rasa Moxxer

BBIIEUTHCS (H.Y.)?

23. Jlnst noxy4eHus BoJopoaa oOpaboTaii cMech CTPYKEK MeTallla M MEIH Maccoil 1 T pacTBOpoM pa30aBIEHHON CepHOH
KUCIOThI. OOBEM BBIIEIUBIIEr0OCsS BOJOPOAa oKa3aics paBHbIM 1,12 11 (H.y.). BRIYHCANTE cOCTaB cMeCH B MPOILIEHTAX.

24. Tlpu pacTBOpeHHN 00pa3la CMECH OIMIOK MEJIM, XKeJe3a 1 3010Ta B KOHIIEHTPUPOBaHHOM a30THOH KHCIOTE 00pa3oBanocs 6,72
nraszau 8,55 r HepacTBOpUMOTro ocraTka. [Ipu pacTBOpeHUU Takoil e HaBECKU B XJIOPOBOJOPOJHON KUCIOTE BBIAEIUIOCH 3,36 11
raza. OnpenenuTs MPOIEHTHBIA COCTaB UCXOJHOM CMECH.

25. Kaxol u3 MeTaIoB HE BBITECHAET BOJOPO U3 pa30aBIEHHBIX PACTBOPOB KUCIOTHI:

a) Maraui, 0) xpom, B) HaTpuH, T) pTYTh
26. Kaxue U3 IepednCIeHHBIX METAJUIOB CIIOCOOHBI BRITECHUTD BOJJOPOJ M3 BOJIBI?
a) JKeneso, 0) Hatpuii,  B) cepebpo, T) JTUTUN

27. YKene3Has IIIaCTUHKA Maccoii 6 T MOrpykeHa B pacTBOpP MEIHOTO Kynopoca. [InacTuaky BeiHynm, Beicymnian. Ee macca
oka3zayach paBHoi 10,13 r. 28. Beruucnuts Maccy Meiu, OCEBLIEH Ha IIACTHHKE.
28. JIutuit maccoii 0,7 T omyctunu B 100 M1 Boasl. Onpenenute 00beM BBLACIUBILETOCS Ia3a 1 MaCCOBYIO OO 00pa30BaBILIErocs

BCIICCTBA B paCTBOPEC.

6. YHEBHO-METOJUYECKOE U TH®OPMALIMOHHOE OBECIIEYEHHUE JTUCHUIIIMHBI (MOAY JIS)

6.1. PexoMenayemas aureparypa

6.1.1. OcHoBHas 1UTEpPaTypa

ABTOpBI, COCTaBUTEIIH 3arnaBue W3patensctBo, rox | Konnu-Bo
JI1.1 |Tenspman M. U., Xumust: yueOHUK Cankr-IlerepOypr: | DnexTpoH
IOctpatos B. I1. Jlans, 2022 HBIH
pecypc
JI1.2 [I'myxux M. A. Arpoxumus: yaeOHOE TTocobne Cankr-IlerepOypr: | DnexTpoH
Jlans, 2024 HBIH
pecypc
6.1.2. JlonosiHuTEIBHAS IUTEPATYpPa
ABTOpBI, COCTaBUTEIIH 3arnaBue UsnarenbcrBo, rox | Kosmu-Bo
JI2.1 |Sromun b. A., XKykoB | Arpoxumusi: yueOHUK Cankr-IlerepOypr: | DnexktpoH
0. I1., Ko63apenko B. Jlanb, 2023 HBIH
n. pecypc
JI2.2 | A3anaros C. X. Arpoxumust: yaeOHUK Cankr-IlerepOypr: | DnekTpoH
Jlans, 2024 HBIA
pecypc

6.2. Ilepeuens pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn "MHTepHeT"




91 Xumus

92 | Xumus

93 | Xumus

6.3.1 Ilepevyenn NporpaMMHOro 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 TlepeyeHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1 | DnexTpoHHas ONOIMOTEYHAs CHCcTeMa H3aTenbCeTBa «Jlanby. [loHOTEKCTOBAs AIIeKTPOHHAsT ONOIHOTEKA.
VHnuBuayanbHBIN HEOTpaHIMYCHHBIH JOCTYN Yepe3 (UKCHPOBaHHBIN BHEIIHUH [P anpec akageMnu HeOTpaHHYCHHOMY
KOJIMYECTBY MOJIB30BaTENEH U3 0001 TOUKH, B KOTOPO uMeeTcs AoCTym K ceTr HTepHeT.http://e.lanbook.com

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCHUIITIMHBI (MOAY JIS)

Aynuropus Bug pabot Haznauenue OCHAIIEHHOCTb

Cronpl, CTymbsi YydEHHUYECKHE, IEMOHCTpAIIOHHOEe 000pyaoBaHUE
(mpoextop ACER (1 mr.), undppoBas uHTepakTuBHas gocka (1 mrT.),

322 VY4uebHast ayauTopust N
YAUTOP nepcoHanbhblii  Kommbeiorep ACER (1 mr.) u y4eOHO-HAIJIsIHBIC
TOCOOHS
Ixad co crmenmuanM3UPOBAHHBIM WHBEHTapeM (IPOOHPKH, KOJIOHI,
MUMETKY, IUTAaTUBBI, MEpHbIE CTakaHbl, XUMHUYecKue peakTusbl) (1
mrt.), mKagp BEITSDKHOHM (1 mmT.), Tabmmma «PacTBOPHMOCTH KHCIOT H
431 VYueOHas ayquTopus ), (b ( ) p

ocHoBanmit» (1 mT.), Tabmmma  «Ilepmommveckas — cucrema
MenneneeBa» (1 mT.), gocka kiaaccHast (1 mT.), cToibel TabopaTOpHBIE
(5 wt.), Tabyperku (14 mr.), pakosuna (1 wr.), crym n/m (1 mmr.)

Hlkad co crennanu3MpOBaHHBIM WHBEHTapeM (IPOOHMPKH, 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 crenuanru3MpoOBaHHBIM 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  «Ilepuoxmyeckass — cucrema
MenpeneeBa» (1 mT.), mocka kimaccHas (1 mT.), CTOIBI TabOpaTOpHBIE
(5 mr.), Tabyperkn (19 mrt.), cron npenoxasarens (1 mrT.), pakoBHHA
(1 w.), cryn o/m (1 mwr.)

KommnblotepHass TeXHHKAa € BO3MOMKHOCTHIO MOJKIIOUEHUS] K CETH
"UnTepuer” n  obecrieueHUEM JIoCcTyna B DJEKTPOHHYIO
[Tomemenue ans “HPOPMAIIMOHHO-00pa30BaTeNbHyl0  cpeay opranmzamuu(19 mr.),
CaMOCTOSTEIbHOM paboThl | CTONB! (17 IUT.), KOMIBIOTEPHBIH CTON 6-M MECTHBIH (3 IUT.), CTYIbA
yaenuueckre (34 mT.), cryaps m/m (18 mT.), cTemnaxu ¢
maTeparypoi, Buaeoysernmuntens Optelec Wide Screen (1 mir.)
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8. METOMYECKHE YKA3AHUSA /U OBYYAIOIIIUXCS IO OCBOEHHUIO JUCHUIIJIMHBI (MOZLY JIS)

Meroauka u3ydeHHs Kypca IpeIycMaTpHBaeT HapsAAy C JIEKIMAMH U J1a0OpaTOPHBIMH 3aHATHAMH, OPTaHH3ALHI0 CAMOCTOSATEIBHON
paboOTHl CTYICHTOB, NPOBEICHUE KOHCYIbTALUH, PYKOBOJACTBO MOKIAAAaMH CTyAE€HTOB Ui BBICTYIICHHS HAa HAyYHO-TPAKTHUECKUX
KOH(EPEHLHSAX, OCYIECTBICHNE TEKYIIEr0, IPOMEXYTOUHOTO (OPM KOHTPOJIS.

Cucrema 3HAHUH IO AUCHUIUTHHE «XUMHS» (OPMUPYETCS B XOJE€ ayIUTOPHBIX M BHEAYIHTOPHBIX (CaMOCTOSITENBHBIX) 3aHATHH.
Vcrions3yst NEKIMOHHBIA MaTepual, yieOHHKH M ydeOHBIE ITOCOOHS, MOMOTHUTENbHYIO JHUTEPaTypy, HPOSBIAS TBOPUCCKHH MOIXO,
oOyuaromuiics TOTOBUTCS K JIAOOPAaTOPHBIM 3aHATHAM, paccMaTpuBas UX KaK IOMOJHEHME, YITyOlleHHe, CHUCTEeMaTH3allHI0 CBOUX
TEOPETUYECKUX 3HAHHM.

Jn1s 0CBOCHUS TUCIIMIUTHHEI CTYAEHTaMH HEOOX0NMO:

1. mocewmaTp JIEKIMH, HA KOTOPBIX B CKATOM M CUCTEMHOM BMJE M3JIAaralOTCsi OCHOBBI JUCLUILUIMHBL JAOTCS ONpPENE/ICHUs MOHIATUH,
TEPMHHOB, KOTOpPbIE IOJDKHBI 3HATh CTyAeHTHl. CTYJEHTy BaKHO HOHATb, 4TO JIEKIUS ecThb CBOoeoOpas3Has TBopueckas Qopma
CaMOCTOSATENbHOW paboTel. Hamo meITaThbes CTaTh aKTUBHBIM COYYAaCTHHKOM JICKIIMH: JyMaTh, CPaBHHBATh H3BECTHOE C BHOBB
[OJy4aeMbIMM 3HAaHWSMU, BOWUTH B JIOTMKY U3JI0KEHHMsS MaTepuana JIEKTOPOM, CIEIUTh 3a XOAOM €ro MbICIEH, 3a ero
apryMeHTaluel, HaXOAWTh B Hel Kaxymiuecs BaM ciaabocTh. Bo BpeMs neKiuu MOXKHO 3aJaTh JIEKTOPY BOIPOC, XKENaTeIbHO B
NHUCBMEHHOM (opMe, 4TOOBI HE MeIIaTh U HE HapyllaThb JIOTMKH IPOBEJCHMs JeKIMH. Kaxknas jgekuust JoJnKHa OBITh JOTHYECKH U
BHYTPEHHE 3aBEpIICHHBIM 3TallOM H3JIOKEHHUS MaTepHana Kypca. [Iopsmok HM3IokeHHS M 0O0BbeM H3JIaraeMoro Ha KaXJOH JISKIHU




Matepuana ompenenserca Pabodeil mporpammoill yueOHOI IUCHMIUIMHBI M HPETYyCMOTPEHHBIM B HEH pacHpenelieHHeM KOJIMYecTBa
4acoB Ha KaKIylo TeMy. Kaxkmast JeKius CTpOMTCS MO NMPHHLMITY TPHAAbL: OT OOLIEro — K YacTHOMY, a Ha €e 3aBEpLIAIONIEM STarle
— BO3BpalleHHe K 00IeMy Ha ypOBHE BHOBH M3JI0)KEHHOTO MaTepHana. JTO TpeOyeT IOAYMHEHHE €€ OINPEAEIEeHHOMY, CTPOTO
BBIJICPKUBAEMOMY aITOpUTMy win maHy. OueHp BakHO COOTHecTH MarTepuai JIEKIMU C TeMOH IPOTpaMMBI M YCTAHOBHTH, KAKHE
ee BOIPOCHl HAIIIM OCBELIEHHE B MpPOCHyMIaHHOHN nekiuu. Taioke moje3Ho oOpamarbes M K ydeOHuKy. Jlekius u yueOHMK He
3aMEHSIOT, a JOTOJHSIIOT APYT ApyTa.

2. mocemath JIaOOpaTOpHBIE 3aHATHS, K KOTOPBIM CIIEIyeT TOTOBUTBCS W AKTHBHO Ha HUX paboTarh. JlabopaTOpHBIC 3aHSATHS
HE0OXOAMMO TIIAHUPOBATh TaK, YTOOBI TeMa JIEKIUH MpeAlIecTBOBajla JaHHOM Teme mabopartopHoro 3aHsTus. Ha mepBom
71a00paTOPHOM 3aHATHU CTYJICHTHI, KPOME MHCTPYKTa)ka I10 TEXHHUKE O0€30IacHOCTH, JIOJDKHBI OBITh HPEIYNpPEKICHBI O padboueM
pacnopsake 3aHATHSA, B 9aCTHOCTH O TOM, YTO MX pabodune MecTa JOJDKHBI OBITH HOATOTOBIEHHI 10 3BOHKA. JlabopaTopHOE 3aHATHE
HE0OXO0AMMO HAYMHATH C OMpPOCca, KOTOPBIN U IPyINHsl B 15 denoBex He HOJDKEH 3aHMMath Oombme 15-20 muH. Bo Bpemst ompoca
JOJDKHBI OBITH OIPOIIEHBI BCE CTYNEHTHI TPYIIBI, IMO3TOMY BOIPOCHI, IMpeATaraeMble CTyAEHTaM, IOJDKHBI OBITh HACTOJIBKO
KOHKDETHBI, 4TOOBI TpeOOBaJIi KOPOTKOTO, KOHKPETHOTO OTBETa. 3aTeM IIPEerojaBaTeNlb JOJDKEH O3HAKOMHUTH CTYIAEHTOB C
COZIepPKAHUEM 3aHATHA, C KOHKPETHBIMH OOBEKTaMH, KOTOpHIE OHH JOJDKHBI HM3y4nTh. Ha KakmoMm 3aHATHH, MapajuiedbHO C
nabopaTopHOil paboToN, peKOMEHIyeTcss BBLICNATh AN CTYyACGHTOB BpeMs (BO BTOPOH MOJOBHHE 3aHATUS) HA NpeIbsSBICHHE Ha
NPOBEPKY paboT, Ha IPOXOXKIECHHE TEKYIIEro TECTUPOBaHMS (IIMCbMEHHOIO OTBETa Ha YXE HpOpPadOTaHHBIC pPAaHEE TEMBI
nabopaTopHbIX 3aHATHI). CTYOCHTHI, NPONYCTHBIINE 3aHATHE, WIM HE IOATOTOBUBIIMECS K HEMy, IpHIJAImIaoTcs Ha
KOHCYIBTAIlMI0O K IpenomaBaTento. JlabopaTopHoe 3aHATHE 3aKAHYMBACTCS IIOABEACHHEM WTOTOB: BBIBOJAMH II0 TeME U
BBICTABJIEHHEM OLICHOK.

3. CUCTEMAaTHUYECKH 3aHUMAThCS CaMOCTOSATEIBHON paboTol, KOTOpas BKIIOYAeT B ceOsi M3ydEHHE MONOJIHUTEIBHOW MH(OpMAINH,
MaTepuaiioB Y4eOHMKOB M CTaTed M3 IEpHOAWYECKON JHUTepaTyphbl, pemieHHe 3aaad, HaMHCcaHWe [OKIanoB, pedepaToB Uit
HOJy4IeHHs TITyOOKHX JOMOTHUTENbHBIX 3HAHUH. 3a1aHus I CAMOCTOSTENbHON pabOThl BBLAAIOTCS MIPEMOAaBaTENEM.

4. moj pYKOBOACTBOM IpENOAABAaTEeNsl 3aHUMATHCS HAaydYHO-HCCIIENOBATENbCKOM pPabOTON, YTO MpeAronaraeT BBICTYIUICHUS C
JOKJIaJaMy Ha HayIHO-TIPAKTHIECKAX KOH(PEPESHINAX 1 ITyOIUKAIMIO TE3UCOB M CTATEe! 110 MX Pe3yNIbTaTaM.

5. IpU BO3HUKAIOMIUX 3aTPYIHEHUSAX IPU OCBOCHUM AUCLUIUIMHBI «XUMUS», A HEYCIEBAKOIUX CTYIEHTOB M CTYIEHTOB, HE
MOCEIIAIOMUX 3aHATHS, NPOBOJATCS €XEHEJENbHbIe KOHCYNbTALMM, Ha KOTOpBIC IPUITIAIIAIOTCS HEYCIEBAIOMUEe CTYHOEHTHI, a
TaKKe CTYAEHTBHI, UCIIBITHIBAIOIIE TOTPEOHOCTh B TOMOIIH IIPETIOJaBaTeNsl IPU U3ydEHUN JUCIUTIIMHBL.

IIpu n3ydeHny QUCHUILINHB! « XUMUSD) CIEIYET YCBOUTH:

- OO01IyI0 XUMHUIO

- Heoprannyeckyto XUMHIO

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



