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[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 (npodune) 3emiieycTpoiictBo, 0100peHHbI YueHsiM coBeroM GI'BOY BO Uysamickuit [AY ot 17.04.2025
I., mpotokosa Ne 14.

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

COI'JTACOBAHO:

3apenyromuii kadenpoit Karokosa O.B.

3aBexyromuii BeImyckatormeil kadenpoit Karoxosa O.B.

[Ipencenarens MeToamyeckoii komuccnu gaxynbrera Medoases [LA.

JupexTop HaydHO-TEXHHYECKO# OmbnmoTekn BukropoBa B.A.



1. HEJIX OCBOEHUSA JUCIIUITJINHBI

1.1 | obecnieunTh CIENMANUCTOB ONpEACICHHBIM MHUHMMYMOM 3HAHHM HEOPraHWYECKOH, aHAIUTHYECKOW ¥ OpraHHYecKOH
XAMHUH, KOTOPBIE MOMOIIH OBl UM OCBOWUTH MPO(QHUIMPYIOIMINE AWCHMIUIMHBEL, a B MPaKTU4YecKo pabote, crnocoOCTBOBANIM
Obl MOHMMAHUIO XMMHUYECKUX ACMEKTOB MEPONPUSATUH, HANPABICHHBIX HA MOTy4€HHE SKOJOTMYECKH YHCTBIX MPOIYKTOB
TTUTAHUA.
2. MECTO JUCHUIIJIMHBI 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:
2.2.1 | UndopmaTnka
2.2.2 | OCHOBBI IPOEKTHOMU AEATENBHOCTH
2.2.3 | IlouBoBeieHUE U UHXKEHEPHAs! F€0JIOTHS
2.2.4 | YueOHas IpaKTHKa, HAYYHO-HCCIIEA0BATENbCKAsl paboTa (IOTydeHUE TIEPBUYHBIX HABBIKOB HAYIHO-HCCIIEIOBATEILCKOM
paboTHI)
2.2.5 | YueOHast mpakTHKa, 03HAKOMHTEIbHAS ITPAKTHKA
2.2.6 | dusuka
2.2.7 | UadpopmManmoHHBIC TEXHOJIOTHH B 3eMJICYCTPOHCTBE
2.2.8 | MarepuasioBeienue
2.2.9 | DxoHOMHKaA
2.2.10 | UmxenepHOE 00YCTPOICTBO TEPPUTOPHA
2.2.11 | MHocTpaHHbIH sI3bIK (POQUITBHBII)
2.2.12 | TanmmagToBeaeHue
2.2.13 | OcHOBBI 3eMIIeyCTpOICTBA
2.2.14 | OcHOBBI KaJacTpa HEIBUKUMOCTH
2.2.15 | OcHOBBI HAyYHBIX UCCIEAOBAHUH B 3eMIICYCTPOIiCTBE
2.2.16 | OCHOBBI TEXHOJIOTUH CEJILCKOX03HCTBEHHOTO MPOU3BOACTBA
2.2.17 | [Ipuknaanas MaTeMaTrkKa
2.2.18 | IIpukiaagHbIe IPOrpaMMBI B 3eMIICYCTPOICTBE U KagacTpe HEABHKUMOCTH
2.2.19 | IIpousBoacTBeHHAs MpaKTUKa, HAYIHO-HUCCIIEN0BATEeNbCKast paboTa
2.2.20 | CaoBOACTBO U JIECOBOACTBO
2.2.21 | YuebHas MpaKTHKA, TEXHOJIOTHIECKAst IPaKTHKA
2.2.22 | Dxon0rus 3eMIIeN0Ib30BaHuUs
2.2.23 | 3emneycTpouTENbHOE IPOEKTUPOBAHUE
2.2.24 | Kaprorpadus
2.2.25 | [IpaBuna JOPOKHOIO BUXKEHUS
2.2.26 | [Ipuxnannas reone3us
2.2.27 | YnpaBneHue NpoeKTaMu B 3eMJICYCTPOHCTBE
2.2.28 | OKONOru4ecKuii MOHUTOPUHT
2.2.29 | DKOHOMUKa M OpraHU3aLMsl CEIbCKOX03HCTBEHHOTO MPOU3BOACTBA
2.2.30 | ABTOMaTH3UPOBAaHHBIE CUCTEMBI IPOCKTHUPOBAHUS B 36MJICYCTPOMCTBE
2.2.31 | OcHOBBI TPaIOCTPOUTENLCTBA | IJIAHUPOBKA HACEIEHHBIX MECT
2.2.32 | OCHOBBI IPUPOAOTIOIB30BAHNUS
2.2.33 | [Ipou3BoACTBEHHAS MPAKTHKA, TEXHOJOTHYECKasl PAKTHKA
2.2.34 | ®ororpaMMeTpHsl U AUCTAHIIMOHHOE 30HIUPOBAHLE
2.2.35 | IInaHupoBaHHE UCIONB30BAHUS 3eMETb
2.2.36 | [IpaBo (3emenbHOE)
2.2.37 | IIpaBoBoe obecrieueHUe 3eMIEyCTPOMCTBA M KaTacTPOB
2.2.38 | [IpousBoacTBEHHAs IPAKTHUKA, IIPOECKTHAS IPAKTUKA
2.2.39 | ABTOMaTU3UpOBaHHbIE CUCTEMBI KaJacTpa HEBUXKUMOCTH
2.2.40 | T'eorpadugeckue u 3eMeTbHO-HH(POPMAIIIOHHBIE CHCTEMBI
2.2.41 | [Ipou3BoacTBEHHAs IPAKTHUKA, IPEIAUIIIIOMHAs IPAKTHKA
2.2.42 | PernoHanbHOE 3eMIJIEYCTPOHCTBO
2.2.43 | Y4yacTKoBOE 3eMJICYCTPOMCTBO




2.2.44 | DKOHOMHKA 3eMJIEyCTPONCTBA

2.2.45 | Ilcuxonorus u negaroruka

3. KOMIETEHIIY OBYYAIOLETOCSI, POPMUPYEMBIE B PE3YJIBTATE OCBOEHMS JUCIIUILINHBI
(MOJY.JIST)

YK-1. Criocoben OCYHICCTBJIATH IIOUCK, KpI/ITI/I‘IeCKI/Iﬁ aHaJiu3 U CHHTE3 I/IH(I)OpMaI_II/II/I, IPUMCHSATDb CHUCTEMHBIN ITOIXO IS
PpeuICHNA TOCTAaBJICHHBIX 3a1a4

YK-1.1 3HaeT: METOTUKH NOUCKa, cOopa 1 00pabOTKN HH(GOPMAIHH, METOI CHCTEMHOTO aHAJIN3a

VK-1.2 YMeeT: IpUMEHATh METOIMKH TIOKCKa, cOopa, 00paboTKN HH(POPMAIHH, CHCTEMHBIH MTOXO0 JJIS PEIICHHS TIOCTAaBICHHBIX
3a7ad U OCYIIECTBISATh KPUTHUECKUH aHAIM3 M CHHTE3 HH(OpMann, IOTyIeHHON 13 aKTYalbHBIX POCCHHCKHX U 3apyOeKHBIX
UCTOYHUKOB

VYK-1.3 NmeeT HaBBIKH: IOUCKA, cOOpa U 00pabOTKH, KPUTUUECKOTO aHaJN3a U CUHTEe3a UH(OPMALIUH, ISl PELICHUS
MIOCTaBIICHHBIX 3a]a4

ITK-2. CriocoGeH MpoBOUTE MIPUPOHO-CEILCKOX03IHCTBEHHOE paHOHMPOBAHNE 3eMENb M 30HUPOBAHHE TEPPUTOPUIT 0OBEKTOB
3eMJIEYCTPONCTBA

ITK-2.1 3HaeT: HOpMaTHBHBIE ITPABOBBIE AKTHI, IPOU3BOACTBEHHO-OTPACIEBbIE HOPMATUBHBIE JOKYMEHTBI, HOPMaTHBHO-
TEXHUYECKHE TOKYMEHTAIUX B 00JIaCTH BBITOJHEHUS CIIEIHATBHBIX PAHOHUPOBAHMIT N 30HIPOBAHHS TEPPUTOPHI

IIK-2.2 YMeeT: oCylIecTBISATh MIOUCK, CHCTEMATH3AIHNIO, aHAIN3, 00pa0OTKy M XpaHeHne MHPOPMAIUH U3 Pa3TUIHBIX HCTOUHUKOB
1 0a3 JaHHBIX; IPEACTABIATH MHYOPMAIIHIO B TpeOyeMoM (hopMaTe ¢ UCIOIb30BaHNEM HH(POPMALIMOHHBIX, KOMIIBIOTEPHBIX U
CETEBBIX TEXHOJIOTHI

[TK-2.3 MimeeT npakTUYECKHI ONBIT: UCTIOJIB30BAHUS MAaTEPHAIIOB CIIEIIMAILHBIX PAHOHUPOBAHUA U 30HUPOBAHUHN TEPPUTOPUIA,
OCHOBAHHBIX Ha Y4eTe MPUPOTHBIX, TeorpapuIecKrX, SKOJIOTHUECKHX, IKOHOMUIECKHIX, COMUATBHBIX, aTPOX03SHCTBEHHBIX,
aJIMUHUCTPATUBHO-TEPPUTOPHATBHBIX, TPAJAOCTPOUTENBHBIX H OCOOBIX (PEKUMHBIX) YCIOBUHA U (PAKTOPOB; COCTABICHUS
30HHPOBaHKE TEPPUTOPHUil 00BEKTOB 3EMIICYCTPOMCTBA

TIK-3. CnocoGen pa3paboTaTh NpeAoKeHus 0 IIAHKPOBAHUIO PAIMOHATBHOTO UCIIOIB30BAHUS 3eMENb U UX OXpaHe

TIK-3.1 3HaeT: HOpMAaTUBHBIE IPABOBBIE aKThI, IPOU3BOICTBEHHO-OTPACIIEBbIE HOPMATUBHBIE IOKYMEHTBI, HOPMaTHBHO-
TEXHUYECKYI0 JOKYMEHTALUIO 10 PALlMOHATIbHOMY UCIOJIb30BAaHUIO 3€METb U UX OXPaHe

TIK-3.2 YMeeT: opraHn30BbIBaTh palliOHAILHOE HCIIOIB30BAHNE 36MEIbHBIX PECYPCOB

[1K-3.3 MmeeT npakTU9IeCKHii OIBIT: Pa3pabOTKH MEPONPHUSITUH MO INIAHUPOBAHUIO M OPTaHU3AI[MH PAIIMOHAIBHOTO UCIIOIB30BAHHS
3eMeJIb U UX OXpaHbl

B pe3yJibTaTe 0CBOCHUA TUCHUIIJINHBI oﬁy'{aloumﬁca JOJIZKECH

3.1 |3nars:

3.1.1 | ocHOBHBIE TOJIOKEHNS TECOPHU CTPOCHHS aTOMa (Spa U COCTOSHUS IIEKTPOHOB), GOPMYITHPOBKY ITEPHOINIECKOTO
3aKOHa

3.1.2 | mo0KeHNs TEOPUN XUMIYECKON CBS3M, BUBI M MEXaHU3MEI €€ 00pa3oBaHuUL

3.1.3 | kraccnukanuo 1 o0IIHe XHMUYECKHE CBOHCTBA OCHOBHBIX KJIACCOB HEOPTAaHUIECKHUX COCTIHEHNH

3.1.4 | cmocoObI BRIpaXKEHUS COCTaBa PACTBOPOB

3.1.5 | monoxeHus TEOpUHU SHCKTpOJ'II/ITI/I‘{GCKOI‘/'I JAUCCOIMAalIuHU DJICKTPOJIMTOB U THAPOJIN3a cojen

3.1.6 | OCHOBHBIE TOJIOKEHUS TEOPHUH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuit

3.2 | YmeTh:

3.2.1 | ortuceIBaTH CTPOCHUC aTOMOB 2JICMCHTOB U OOBICHATH NEPUOANIHOCTD UBMCHCHUSA UX CBOICTB

322 ONpEACIATh BUIBI CBsI3el U OOBSICHSATH MMPOCTPAHCTBECHHOC CTPOCHHUE BCIICCTB

3.2.3 | coCTaBIATh XUMUYECKHE YpaBHCHM, OIIUCBIBAIOIINE CBOMCTBa OKCHUI0B, KUCJIOT, OCHOBaHHﬁ, cosen

3.2.4 | BBIYUCIIATH COCTaB U KOJUYECTBA WHAUBUAYAJIbHBIX BEIIECTB B paCTBOPAX

3.2.5 [ cOCTaBIATH MOJIEKYIIPHO-HOHHBIE YPABHEHHS JUCCOLUALUH U THIPOIN3a U ONPEAEIATh PEaKIHIO CPEbI

3.2.6 [ coCTaBIATH ypaBHEHUS, PaCCTABIATh KOA(P(UITMEHTHI, ONpeIeNATh OKUCIUTENIb X BOCCTAHOBHUTEIh

3.2.7 | xapakTepH30BaTh CBOWCTBA M HAXOANUTH KOJIMYECTBEHHbIE XapaKTEPUCTHKH BEIIECTB M X BOJHBIX pacTBOpoB (pH,
PacTBOPUMOCTD)

3.3 | UmeTh HaBBIKM M (MJ1H) ONBIT JeSITEIbHOCTHU:

3.3.1 | B mcnonp30BaHMH (DyHIAMEHTANBHBIX TOHATHI M 3aKOHOB B PENICHIH IPAKTHYECKUX 3a/1a4 U YIIPAKHEHHI B
1a00paTopHOIl U MpakTHUECcKOH paboTe

3.3.2 | B IpUMEHEHUU METOJIOB U CPEJICTB XUMUUECKUX UCCIEIOBAHUN

3.3.3 | camocTosTENbHOM paboTH B cepe MPOBEACHNUS HAyIHBIX UCCIICTOBaHU

3.3.4 [ B mpoBeeHNY Ta00PAaTOPHBIX aHATH30B

3.3.5 | B anasm3e yueOHOM, HAYIHOMH JINTEPATYPHI C IPHIMEHEHHEM HH()OPMaMOHHO-KOMMYHHKAIIMOHHBIX TEXHOIOTHHA




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
XMMUH
Tema 1.1 OcHOBHBIE MOHATHS XUMKH /JTek/ 1 2 VK-1.1 VK- JI1.1 0 0
1.2 VK-1.3 JI1.2J12.1
TK-2.1 TIK- 2.2
2.2 TIK-2.3 212233
TIK-3.1 IIK-
3.2 TIK-3.3
Tema 1.1 OcHOBHBIE MOHSTHS XUMHH /J1a0/ 1 2 YK-1.1 VK- JI1.1 0 0
1.2 YK-1.3 JI1.2712.1
TIK-2.1 IIK- 2.2
2.2 TIK-2.3 21392 53
TK-3.1 IIK-
3.21IK-3.3
Tema 1.1 OcHoBHBIE MOHSITHS XUMHHU /Cp/ 1 2 YK-1.1 VK- JIT.1 0 0 Ompoc,
1.2 VK-1.3 JI1.2J12.1 MIpOBEpKa
T1K-2.1 TIK- JI12.2 3aJaHuN
2.2 TIK-2.3 212233
TIK-3.1 IIK-
3.2 TIK-3.3
Tema 1.2. OcHOBHBIE 3aKOHBI XUMHUH /JIeK/ 1 2 YK-1.1 VK- JI1.1 0 0
1.2 YK-1.3 JI1.2712.1
TIK-2.1 IIK- 2.2
2.2 TIK-2.3 21322 933
IK-3.1 IIK-
3.21IK-3.3
Tema 1.2. OcHOBHEBIE 3aKOHBI XUMUH /J1a0/ 1 2 YK-1.1 VK- JIT.1 0 0
1.2 VK-1.3 JI1.2J12.1
TK-2.1 TIK- 2.2
2.2 TIK-2.3 212233
TIK-3.1 IIK-
3.2 TIK-3.3
Tema 1.2. OcHOBHBIE 3aKOHBI XUMHHU /Cp/ 1 2 VK-1.1 VK- JI1.1 0 0 Ormpoc,
1.2 VK-1.3 JI1.2J12.1 IIPOBEpPKa
T1K-2.1 TIK- J12.2 3aJaHuN
2.2 TIK-2.3 21322 933
IK-3.1 IIK-
3.2TIK-3.3
Pa3nen 2. CtpoeHue aTomMa u
NepHOINYECKHUIl 3aKOH
Tema 2.1. DneKTpOHHOE CTPOCHHE 1 2 YK-1.1 VK- JI1.1 0 0
atoma /Jlex/ 1.2 YK-1.3 JI1.2712.1
TIK-2.1 IIK- 2.2
2.2TIK-2.3 2102233
TK-3.1 IIK-
3.2TIK-3.3
Tema 2.1. DneKTpOHHOE CTPOCHUE 1 2 YK-1.1 VK- JI1.1 0 0 Omnpoc,
atoma /Cp/ 1.2 VK-1.3 JI1.2712.1 MpoOBepKa
TIK-2.1 TIK- J2.2 3agaHui
2.2 TIK-2.3 212233
TIK-3.1 IIK-
3.2 TIK-3.3
Tema 2.2. Ileppoauueckuii 3aK0H U 1 2 VYK-1.1 VK- JI1.1 2 0 Jlexmus Oecena
MEPUOANYECKAS] CHCTEMA XMMUYECKUX 1.2 VK-1.3 JI1.2J12.1 HIIH «TUAJIO0T C
snementoB JI.1. MenneneeBa /JIex/ TIK-2.1 TIK- J12.2 aynuTopHen»
2.2TIK-2.3 2102233
TK-3.1 IIK-

3.2TIK-3.3




Tema 2.2. Ilepuoguueckuii 3aK0H U VYK-1.1 VK- J1.1 Ompoc,
MEPUONYECKAsi CHCTEMa XUMHUYECKUX 1.2 VK-1.3 JI1.2J12.1 MIpOBEpKa
anementoB JI.11. Menneneena /Cp/ TK-2.1 IIK- 2.2 3aaHul
2.2 TIK-2.3 013233
IIK-3.1 IIK-
3.2TIK-3.3
Paznes 3. Xumuyeckasi CBSI3b U CTPYKTYypa
MOJIEKY.JT
Tema 3.1. Tumbr xumuueckux cBsizeit /JIex/ VYK-1.1 VK- JI1.1
1.2 YK-1.3 JI1.2J12.1
ITK-2.1 IIK- 2.2
2.2 TIK-2.3 313233
IIK-3.1 K-
3.2TIK-3.3
Tema 3.1. Tumsl xumuueckux cBsizeit /Cp/ YK-1.1 VK- JIT.1 Ormpoc,
1.2 VK-1.3 JI1.2J12.1 IIpOBEpKa
TIK-2.1 TIK- J2.2 3aJJaHuH
2.211K-2.3 3132 33
IK-3.1 TIK-
3.2TIK-3.3
Tema 3.2. I'uOpuau3anus aTOMHBIX VYK-1.1 VK- J1.1 Ompoc,
opbuTaneii. 6- u n-cesizu /Cp/ 1.2 VK-1.3 JI1.2J12.1 IIpOBEpKa
ITK-2.1 TIK- J2.2 3aJaHuf
2.2 TIK-2.3 313233
IIK-3.1 K-
3.2TIK-3.3
Paznen 4. OcHOBHBIE 3aKOHOMEPHOCTH
NMPOTEKAHUS XUMHUYECKUX peaKkiuii
Tema 4.1. Tennoere 3¢ (eKTHI peaknuii. YK-1.1 VK- J1.1 Omnpoc,
Ourtansnus /Cp/ 1.2 VK-1.3 JI1.2J12.1 MpoBepKa
T1IK-2.1 TIK- J12.2 3aJJaHHH,
2.2TIK-2.3 213233 3aluTa
IIK-3.1 IIK- 1a00paTOPHBIX
3.21IK-3.3 pabot
Tema 4.2. CKOpOCTh XUMHUYECKUX YK-1.1 VK- JIT.1 JlabopaTopHoe
peakuuii /J1a6/ 1.2 YK-1.3 JI1.2J12.1 3aHATHE.
IK-2.1 IIK- 2.2 Pabora B
2.2TIK-2.3 5103233 MaJIbIX
ITK-3.1 TIK- rpymnmnax.
3.2TIK-3.3
Tema 4.2. CKkOpOCTb XUMUYECKUX YK-1.1 VK- J1.1 Omnpoc,
peaxkuit /Cp/ 1.2 VK-13 JI1.2J12.1 IIPOBEPKa
TIK-2.1 TIK- J12.2 3aJJaHHH,
2.2TIK-2.3 213233 3aluTa
IIK-3.1 IIK- 1ab0paTOPHBIX
3.21IK-3.3 pabot
Tema 4.3. XuMuueckoe paBHOBECHE. YK-1.1 VK- JIT.1 JlabopaTopHoe
IMpunnun Jle Hlatense /J1a6/ 1.2 YK-1.3 JI1.2J12.1 3aHATHE.
IK-2.1 IIK- 2.2 Pabora B
2.2TIK-2.3 513253 MaJIbIX
ITK-3.1 TIK- rpymnmnax.
3.2TIK-3.3
Tema 4.3. XuMuyeckoe paBHOBECHE. YK-1.1 VK- JI1.1 Ormpoc,
Ipunnun Jle atense /Cp/ 1.2 YK-1.3 JI1.2712.1 IIpOBEpKa
TIK-2.1 T1K- J2.2 3aJlaHuH,
2.2TIK-2.3 213233 3amuTa
IIK-3.1 IIK- 1a00paTOPHBIX
3.21IK-3.3 pabot

Paznen 5. ®usuko-xummnyeckas Teopus
PacTBOPOB 3J1E€KTPOJIUTOB U
HE3JIEKTPOJIUTOB




Tema 5.1. Mexanusm o6pa3oBaHus VYK-1.1 VK- J1.1
pacTBOPOB M UX Kiaccuukaius. MaeanbHbie 1.2 VK-1.3 JI1.2J12.1
U pealibHble pacTBOphL. PacTBOpeHHe Kak TIK-2.1 IIK- J2.2
(u3uKo-xuMHdIecKui mporecc /JIex/ 2.2T1IK-2.3 013233
IIK-3.1 IIK-
3.21IK-3.3
Tema 5.1. Mexann3m oOpa3oBaHus YK-1.1 VK- JI1.1 Omnpoc,
pacTBOpoB H UX Kinaccupukanys. MaeansHsre 1.2 VYK-1.3 JI1.2J12.1 NpOBEPKA
U pealibHble pacTBOpHL. PacTBopeHHe Kak IIK-2.1 IIK- 2.2 3aJaHUH,
¢usmnko-xummdeckuit mpouecc /Cp/ 2.21IK-2.3 3132 33 3ammTa
TIK-3.1 I1IK- 11a60PaTOPHBIX
3.2TIK-3.3 pabort
Tema 5.2. 3aBUCHMOCTB PaCTBOPUMOCTH YK-1.1 VK- J1.1
Pa3IUYHBIX BEIIECTB OT MPUPOIBI 1.2 VK-1.3 JI1.2J12.1
pacTBOPUTEIS, TEMIIEPATYPHI U TIK-2.1 TIK- J12.2
nasaenns /Jlex/ 2.2TIK-2.3 D1 352 93
TIK-3.1 IIK-
3.21IK-3.3
Tema 5.2. 3aBUCHUMOCTb PaCTBOPUMOCTH YK-1.1 VK- JI1.1 Omnpoc,
PAa3JIMYHBIX BEUIECTB OT MPUPOIBI 1.2 VYK-1.3 JI1.2J12.1 NpOBEPKA
pacTBOpUTENS, TEMIIEPATYPHI U IIK-2.1 IIK- 2.2 3aJaHUH,
nasienwst /Cp/ 2.2TIK-2.3 D192 53 3alATa
TIK-3.1 I1IK- 1a60PaTOPHBIX
3.2TIK-3.3 pabort
Tema 5.3. CHocoObI BeIpaxeHHs VYK-1.1 VK- J1.1
KOHIICHTPAIH PacTBOPOB /JIek/ 1.2 VK-1.3 JI1.2J12.1
T1K-2.1 IIK- 2.2
2.2T1IK-2.3 013233
TIK-3.1 I1K-
3.21IK-3.3
Tema 5.3. CiocoObI BEIpaKEHHS YK-1.1 VK- JI1.1 Omnpoc,
KOHIICHTpaImu pactBopos /Cp/ 1.2 VK-1.3 JI1.2712.1 IIpOBEpKa
TIK-2.1 TIK- J12.2 3aaHHH,
2.2 TIK-2.3 D1 D2 D3 3aluTa
IIK-3.1 IIK- nabopaTopHBIX
3.2TIK-3.3 pabor
Tema 5.4. DIEKTPONUTH U VYK-1.1 VK- JI1.1
3JIEKTPOJIUTHYECKAsT aucconuarus /J1a6/ 1.2 VK-1.3 JI1.2J12.1
TIK-2.1 IIK- 2.2
2.2T1IK-2.3 013233
TIK-3.1 I1K-
3.21IK-3.3
Tema 5.4. DnexTponuThl U YK-1.1 VK- JI1.1 Ormpoc,
aNeKTpoNuTHYeCKast auccormanys /Cp/ 1.2 VK-1.3 JI1.2J12.1 MIpoBepKa
TIK-2.1 T1K- J12.2 3aJlaHuH,
2.2TIK-2.3 2132 33 3aluTa
TIK-3.1 TIK- 1a60PaTOPHBIX
3.2TIK-3.3 pabort
Tema 5.5. MoHHOE npou3BeicHNE BOIBI. VK-1.1 VK- JI1.1
Bonopoansiii mokazarens. [Tonstue 06 1.2 VK-1.3 JI1.2J12.1
uHIUKaTopax /J1ab/ [IK-2.1 IIK- 2.2
2.2T1IK-2.3 013233
TIK-3.1 IIK-
3.21IK-3.3
Tema 5.5. oHHOE IpOU3BENEHUE BOABI. YK-1.1 VK- JI1.1 Omnpoc,
Bonopoanetii mokxazatens. [lonstue 00 1.2 VK-1.3 JI1.2J12.1 NIpOBEPKA
unaukatopax /Cp/ TIK-2.1 TIK- J12.2 3aJaHHH,
2.2 TIK-2.3 D1 D2 23 3aluTa
IIK-3.1 IIK- nabopaTopHBIX
3.2TIK-3.3 pabor
Tema 5.6. 'uaponus coneii /J1a6/ VK-1.1 VK- JI1.1
1.2 VK-1.3 JI1.2J12.1
TIK-2.1 IIK- 2.2
2.2T1IK-2.3 013233
TIK-3.1 IIK-

3.2TIK-3.3




Tema 5.6. 'maponus coneit /Cp/ VYK-1.1 VK- J1.1 Ompoc,
1.2 VK-1.3 JI1.2J12.1 MIpOBEpKa
T1K-2.1 TIK- J12.2 3aJIJaHuH,
2.2 TIK-2.3 212233 3aImTa
IIK-3.1 IIK- 1a60PaTOPHBIX
3.21IK-3.3 pabot
Paznen 6. KomniekcHble coefuHeHHs
Tema 6.1. HoMeHKIIaTypa U Ki1acCHPHUKAUS YK-1.1 VK- JIT.1 Ormpoc,
KOMIUIEKCHBIX COeIMHEeHUH. Baxkneiinme 1.2 VK-1.3 JI1.2J12.1 MpOBEPKa
TUTIBI KOMIUTEKCHBIX coenuHenuii /Cp/ TIK-2.1 TIK- J12.2 3aJIaHuH,
2.2 TIK-2.3 D1 52 D3 3aluTa
TIK-3.1 T1IK- 1a060paTOPHBIX
3.2TIK-3.3 pabort
Tema 6.2. XuMu4deckas CBsI3b B VK-1.1 VK- JI1.1 Omnpoc,
KOMILIEKCHBIX COCIMHEHMIX. Jlpcconpanms 1.2 VK-1.3 JI1.2J12.1 MIpOBEpKa
KOMILJICKCOB B BOJHBIX pactBopax /Cp/ IK-2.1 TIK- J12.2 3a/IaHUH,
2.21IK-2.3 010233 3aIuTa
IIK-3.1 IIK- 1a60PaTOPHBIX
3.21IK-3.3 pabot
Paznen 7. OxkucauTe1bHO-
BOCCTAHOBHTEJIbHBIE PeaKIHH.
DJIEKTPOXHMMHUYECKHE NPOLECCHI
Tema 7.1. CymHOCTb BOCCTAHOBIICHHUS — VK-1.1 VK- JI1.1 Jlexuus Oecena
okuciieHus. Boccranosurenn u 1.2 VK-1.3 JI1.2J12.1 WIIH «IUAJIOT C
oxuciureny /Jlex/ [IK-2.1 K- 2.2 ayIUTOpHEH»
2.2 TIK-2.3
TIK-3.1 IIK-
3.2 TIK-3.3
Tema 7.1. CymHoCTh BOCCTAHOBIICHUS — YK-1.1 VK- JI1.1
okuciieHus. Boccranosurenu u 1.2 VK-1.3 JI1.2J12.1
okucnutenu /J1a6/ IIK-2.1 IIK- 2.2
2.21IK-2.3
TK-3.1 IIK-
3.2TIK-3.3
Tema 7.1. CymiHOCTb BOCCTAHOBIICHHUS — YK-1.1 VK- JI1.1 Omnpoc,
okuciieHus. BoccranoBurenu u 1.2 VK-1.3 JI1.2J12.1 MpOBEpKa
oxucmurenu /Cp/ TK-2.1 IIK- J2.2 3aJIaHWH,
2.2 TIK-2.3 212233 3aIuTa
TIK-3.1 IIK- 1a60PaTOPHBIX
3.2 TIK-3.3 pabot
Tema 7.2. MeTo1bl COCTABICHUSI YypaBHEHUI VYK-1.1 VK- JI1.1 Jlexmus Oecena
OKHCIUTEIIFHO-BOCCTAHOBUTEIILHBIX 1.2 VK-1.3 JI1.2J12.1 TN «IUAJIO0T C
peakuuii. Bnusinue cpenpl Ha XapaxkTep TIK-2.1 IIK- 2.2 ayIuTOpHen»
MpOTeKaHus peakimii /JIex/ 2.2 TIK-2.3
IK-3.1 IIK-
3.2TIK-3.3
Tema 7.2. MeTopI COCTaBIEHUS YypaBHEHUH YK-1.1 VK- J1.1 Omnpoc,
OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX 1.2 VK-1.3 JI1.2J12.1 MpOBEpKa
peakuuii. BiusiHue cpenibl Ha XapaxkTep IIK-2.1 IIK- J12.2 3a/laHUH,
npoTekanus peakuii /Cp/ 2.2 TIK-2.3 212233 3amuTa
TIK-3.1 T1K- J1a00paTOPHBIX
3.2TIK-3.3 pabor
Tema 7.3. DnexTponnu3 pacTBOPOB U YK-1.1 VK- JI1.1
paciiaBoB dIEKTPOIUTOB /J1ab/ 1.2 VK-1.3 JI1.2J12.1
TIK-2.1 IIK- 2.2
2.21IK-2.3
TK-3.1 IIK-
3.2TIK-3.3
Tema 7.3. DnekTponu3 pacTBOPOB U YK-1.1 VK- J1.1 Omnpoc,
pacIIaBoB AEKTPoJUTOB /Cp/ 1.2 VK-1.3 JI1.2J12.1 MIpOBEpKa
T1K-2.1 TIK- J12.2 3aJIaHuH,
2.2 TIK-2.3 212233 3aIuTa
TIK-3.1 T1K- J1a00paTOPHBIX
3.2TIK-3.3 pabor




Tema 7.4. T'anbBaHUUECKUIT JIIEMEHT. 1 2 VYK-1.1 VK- J1.1 0 0 Ompoc,
DnekTpoaHble noTeHIansl. Kopposus u 1.2 VK-1.3 JI1.2J12.1 MIpOBEpKa
3amuTa Metaios /Cp/ TK-2.1 IIK- 2.2 3aIaHWH,
2.2 TIK-2.3 212233 3aImTa
IIK-3.1 IIK- 1a60PaTOPHBIX
3.21IK-3.3 pabot
Paznen 8. Heopranuueckas xumus.
BaxHeiimue Kaaccbl HEOPraHUYECKHX
coeIMHEeHMI
Tema 8.1. Knaccudukanus 1 HoMeHKIaTypa 1 3 YK-1.1 VK- JI1.1 0 0 Omnpoc,
MPOCTHIX U CIIOXKHBIX BemecTB /Cp/ 1.2 VK-1.3 JI1.2J12.1 MIpOBEpKa
T1K-2.1 TIK- JI12.2 3aJaHuN
2.2 TIK-2.3 212233
IK-3.1 IIK-
3.2TIK-3.3
Tema 8.2. Kitaccudukarus 1 HOMEHKIIaTypa 1 3 YK-1.1 VK- JI1.1 0 0 Ormpoc,
okcuJoB. IlonyueHue u cBoicTBa 1.2 VK-1.3 JI1.2J12.1 IIPOBEpPKa
coJieobpasyronux okcuaos /Cp/ T1IK-2.1 TIK- J12.2 3aJaHuNi
2.2 TIK-2.3 3132 33
IK-3.1 IIK-
3.2 TIK-3.3
Tema 8.3. OcHoBaHMS (TUIPOKCHIBI 1 2 VK-1.1 VK- JI1.1 0 0 Omnpoc,
MmetamioB) /Cp/ 1.2 VK-1.3 JI1.2712.1 MpoBepKa
T1K-2.1 TIK- JI12.2 3aJaHuHN
2.2TIK-2.3 212233
IK-3.1 IIK-
3.2TIK-3.3
Tema 8.4. Kucnorsr /Cp/ 1 2 YK-1.1 VK- JI1.1 0 0 Ompoc,
1.2 VK-1.3 JI1.2J12.1 IIPOBEpPKa
T1IK-2.1 TIK- J12.2 3aJaHuN
2.2 TIK-2.3 3132 33
TK-3.1 IIK-
3.2 TIK-3.3
Tema 8.5. Conu /Cp/ 1 2 VYK-1.1 VK- JI1.1 0 0 Ompoc,
1.2 VK-1.3 JI1.2J12.1 MIpOBEpKa
TIK-2.1 TIK- J12.2 3aaHui
2.2TIK-2.3 212233
[K-3.1 IIK-
3.2TIK-3.3
Paznen 9. Kontpouasn
/3aqéTCOn/ 1 0 VK-1.1 VK- JI1.1 0 0
1.2 VK-1.3 JI1.2712.1
IIK-2.1 IIK- 2.2
2.21IK-2.3 3132 33
IK-3.1 IIK-
3.2 TIK-3.3

5. ®OH/JI OHEHOYHbIX CPEJCTB

5.1. IlpumepHbIii nepeyeHb BOMPOCOB K 3a4€Ty

1. Ipenmer u 3amaun XUMHUH. SIBIICHUS QU3NYECKHE M XUMUYECKHE. MecTo XUMUHU CPEeIH €CTCCTBEHHBIX HAayK. XUMHS U
HKOJIOTHAL.

2. OCHOBBI aTOMHO-MOJIEKYIApHOH Teopuu. [loHATHE aToMa, 31eMeHTa, BemecTBa. OTHOCUTENbHAs aTOMHAS U
OTHOCHTEIIbHASI MOJICKYJISIPHASI MACCHI.

3. Mob - equHUIA KOJIWYecTBa BemecTBa. MoJsipHas Macca.

4. 3aKOHBI CTEXHOMETPHUH: 3aKOH COXPAaHEHHUS MAacCHI BEIIECTBA, 3aKOH MOCTOSHCTBA cocTaBa. OTHOCHTENBHAS TIOTHOCTH
rasa.

5. Crpoenne aroma. AtomHOE siapo. M3oTonbl. CTaOmiIbHBIE U HECTAOWIBHBIC SApa.

6. JIBoiicTBeHHas: IpUpoia dekTpoHa. CTpoeHHe 3EKTPOHHBIX 000JI049eKk aToMOB. KBaHTOBEIE 4rcia. ATOMHbBIE
opbuTanu. DIeKTPOHHbIE KOH(PUTYPaLIUK aTOMOB B OCHOBHOM U BO30Y)KICHHOM COCTOSIHUSIX.

7. Otkpoitre [I. M. MeHneneeBsIM epUOJMYECKOT0 3aKOHA U CO3JaHUC MEPHOANICCKON CHCTEMBI XUMHUYECKHAX
anemeHToB. CoBpeMeHHast (OPMYNUPOBKA EPHOTUYESCKOTO 3aKOHA.

8. CrpoeHNe epHoIMIecKOd CHCTEMBI: OOJIBIINE W Majble TIEPHOJBI, TPYIIIBI U MTOATPYIIIIHL.

9. 3aBHCHUMOCTH CBOICTB 3JIEMEHTOB M 00pa3yeMbIX UMH COCTHHCHHIH OT MOJOXKCHHUS DJIEMEHTa B MEPUOAUICCKON cHUCTeMe.
10. Bupbr xuMudeckoil cBs3u: KOBaJlieHTHas (TOJISIpHAs M HEMOJISIPHAs), HOHHAs, METaJUTHUEecKasi, BOJIOPOIHAS.

11. MexaHn3MBI 00pa30BaHUS KOBAJICHTHON CBSI3M: OOMEHHBIN M JOHOPHO-aKIENTOPHBIN. DHEPTUs CBA3H.




12. OIeKTpOOTPHLATENBHOCT. [I0MAPHOCTD CBA3M, MHIYKTUBHBIA 3(D(DeEKT.

13. Kpatnsie cBs3u. Monens rubpuamzannu opouraneid. CBsi3b 3J€KTPOHHON CTPYKTYPhI MOJIEKYN C MX T€OMETPUYECKUM
CTpOeHHEM (Ha IIpUMepe COSTMHEHH 3IIEMEHTOB 2-T0 Ieproaa). JermoKkanu3aris 3IeKTPOHOB B CONPSDKEHHBIX CHCTEMaX,
ME30MEpPHBIN YPPEKT.

14. BanentHocTh U crenenb okucieHus. CTpykrypuble Gopmysibl. M3omepus. Buasl uomepuu, CTpykTypHast U
HNpPOCTPaHCTBEHHAs H30MEPHS.

15. ArperaTHbIe COCTOSHHS BEIIECTB M MEPEXOJbI MEXIy HHMHU B 3aBHCHMOCTH OT TEMIIEPaTypsl W JMaBieHUs. [a3sl.
T'azoBble 3akoHBI. YpaBHeHHEe MeHeneeBa - Knanelipona. 3akoH ABoragpo, MOJISIpHBI 00beM.

16. Kunkoctu. Acconmanys MONEKyI B SKHIKOCTAX. TBepasle Tema. OCHOBHBIE THIbI KPUCTAIUIMYECKUX PELIETOK:
KyOMdJecKne 1 reKcaroHaJIbHEIE.

17. Knaccuduxarust XUMIUECKIX PeakIuii: peaKiul COSIUHEHHs, Pa3JIOKEeHNUs, 3aMeIIeHNs, OOMeHa.

18. OKUCITUTETbHO-BOCCTAHOBUTENBHBIE peakuuu. OnpeneneHiue cTeXMOMETPHYECKUX KOA(PPUINEHTOB B ypaBHEHHAX
OKHCIIUTENBHO-BOCCTAHOBUTENBHBIX PEAKIIH.

19. Psan ctannapTHBIX 3JIEKTPOIHBIX MTOTEHIUAJIOB.

20. Temnossle 3¢dexTsl xumudecknx peaknuil. TepMoxumuueckue ypaBHeHus. Temnora (3HTaIbIUs) 0Opa3oBaHUSA
XUMUYECKHX coequHeHuil. 3akoH ['ecca B cleCTBHS U3 HETO.

21. CKOpOCTh XUMHUYECKAX PEaKIUi. 3aBHCHMOCTh CKOPOCTH PEaKIUH OT NPHPOALI M KOHIICHTPAIINN PEearupyroMnX

BEILECTB, IaBJICHUS, TEMIIEPATYPbl, IPUMEHEHHs KaTanu3aTopa. KoHcTaHTa CKOPOCTH XUMHUUYECKON pEaKLUU. DHEPrus aKTUBALIUU.
Karanu3z u xaTanuszatopst.

22. OO6paTnMOCTh XMMHYECKNX pEaKnui. XUMHYECKOEe PAaBHOBECHE M YCIOBHS ero cmemeHus, npuniun Jle llarense.
KoncranTa paBHOBecHS, CTENEHb IIPEBPAIICHNUS.
23. PactBopsl. PacTBOPHMOCTD BELIECTB U €€ 3aBUCHMOCTB OT TE€MIIEpaTyphl, JaBICHUS, IPUPOIBI pacTBopuTens. CocoOsl
BBIPaXKEHHs KOHIIEHTPALUU PAaCTBOPOB: MaccoBas JI0Jsl, MONbHasl A0JIs, MOJISIpHAs KOHIEHTpanuus. TBepasle pacTBopbl. CriaaBbl.
24. CunbHble U cabble 3JEKTPOIUTHL. DIEKTPOIUTHYe “cKast auccormarms. KorcranTta aucconnanuu. CTeneHb
JIFICCOITHAITHH.
25. HonHble ypaBHEHUS! peakLuil.
26. CBoiicTBa KUCJIOT, OCHOBaHHUM W COJICH B CBETE TEOPHH AJIEKTPOJIUTHUECKON AucconManud AppeHuyca.
27. l'uoponus coneit.
28. OnexTponn3 BOJHBIX PACTBOPOB U pacIulaBoB cosiel. IIporiecchl, mpoTekaronye y KaToaa U aHoJa.
5.2. IIpumepHblii NepevyeHb BONMPOCOB K IK3AMEHY

He npenycmotpeno YII

5.3. TemaTuka KypcOBBIX padoT (KypcOBBIX IPOEKTOB)
He npenycmorpeno VII

5.4. ®oHJ O1IEHOYHBIX CpeacTB AJisl MPOBEICHUS TEKYLIEro KOHTPOJIs

[MpenogaBanne XuMun KpoMe Kypca JIEKIUH BKIFOYaeT 00s3aTelIbHOE IPOBEICHUE IA00PaTOPHBIX 3aHATHI. 1{enbro 1abopaTopHEIX
3aHATHH ABIsieTCS (OPMHUPOBAHUE yMEHHMI BBIIIOJIHATH THIIOBBIE PEAKLMU Ha (DYHKIMOHAIBHBIC IPYIIIBI U KAYECTBEHHO
OIIpeeNATh HEKOTOPhIE COSIMHCHUS.

JlaboparopHas paboTa BBITOJIHACTCS KQKABIM CTYICHTOB HHANBHAYAIBHO. /1711 SKOHOMUH BpeMeHH 1 0oJiee MTyOOKOTOo
OCMBICIICHUS Ta00PAaTOPHOH PabOTH HEOOXOANMO B MPOILIECCE CAMOIIOATOTOBKH MPOYUTATh ONMHUCAHIE OMBITOB, YACTHIHO
3aII0JIHUTH TIPOTOKOJI J1aGOpaTOpHOil paboThl. Ha Kask/IOM 3aHSTHHM 1OCIIE BBIIOJIHEHHS SKCIIEPUMEHTAIBHOM YacTH IIPOBOANTCS
TEKyIIUH KOHTPOJIb 110 YCBOSHHUIO ydeOHOro MaTepuana. CTyneHTy peataracTcs HeCKOJIBKO BOIPOCOB, HA KOTOPBIC OH JJA€T OTBET
WK YCTHO, WJIM B MIMCEMEHHOM BHJE. ECITH CTyneHT mpaBUIbHO OTBETHIT HA MPEIOKEHHBIE BOIIPOCHI, 3HAYHT, MaTepHal TEMBI HM
YCBOEH, ¥ OH IOJIy4aeT 3a4eT 10 JaHHOi TeMe.

Takum 06pazoM, (hOH OIIEHOUHBIX CPEICTB IO JAHHOM (hopMe KOHTPOJISI BKIIIOUACT B ce0s 2 SJIeMEeHTa:

- TpeOoBaHU K 0QOPMIICHUIO OTIETA;

- JTOMOJTHUTEIBHBIC BOIIPOCHI JUIS 3aIUTHI JIAOOPAaTOPHOI pabOoTHL

TpeboBaHus kK 0POPMIICHUIO OTYETA TIO JTAOOPATOPHBIM paboTam

BBEJEHUE

O6mue TpeOoBaHUS K BBITIOIHEHUIO JJAOOPATOPHBIX paboT

ITepen BBIOIHEHUEM J1Ta0OPATOPHOTO MPAKTUKyMa HEOOXOIMMO Ha BBOJHOM JIA0OPATOPHOM 3aHATHH M3y4UTh OOIIHE ITpaBHiIa
TIOBE/ICHNS M TEXHHUKY O€30ITaCHOCTH TIPH BHIIOJTHEHHUH J1a00PaTOPHBIX padOT IT0 XUMHUH, CIIMCOK JINTEPATYphl PEKOMEHTyeMOH JUIs
MCIOJIb30BAHMUS [IPY HOATOTOBKH K BBINOJIHEHUIO Ja00paTOPHBIX paboT U «TemaTuyeckuil iaH JiabopaTopHbIX paboT,
MMEIOIINICS B 1a00paTopuu.

ITopsi10K HOATOTOBKY K BBINOJIHEHHUIO JA00PAaTOPHOH pabOTHI:

CTyIeHT JOJDKEH SIBIATHCS Ha Ta00OpaTOPHBIE 3aHATHS TOATOTOBICHHBIM K 1a00paTOpHOH paboTe, BEITOIHEHHE KOTOPOH
HPEIYCMOTPEHO TEMAaTHYECKUM IUIAaHOM Ha COOTBETCTBYIOLLYIO /1aTy.

[IpensapuTenbHas MOATOTOBKA K paboTe BKIIIOYaeT 0()OpPMIICHHE TIEPBOI U BTOPOH YacTH OTYETa [0 COOTBETCTBYIOMIEH hopme 1
BBITIOJTHEHHE 33aJJaHUS JUIS CAMOCTOSITEIIFHOI ITOJITOTOBKY K yKa3aHHOU JlabopaTopHOi paboTe ¢ HCIOIb30BaHNEM MAaTEPHAIOB
JeKIMil, yIeOHHKa U TAaHHBIX METOANYECKUX YKA3aHUMH.

Ortuer o npezcTosiieil pabote odopMIIseTcs O CACAYOIIeH (popMme: JaTa BBIMOIHEHHs paboThl, Ne tabopaTopHOil paboTHI,
Ha3BaHMe paboTsl, | TeopeTnyeckas dacTs, Il mpakTudeckas 4acTs.

Teoperndeckas 4acTh - B pa3jiesie H3IararoTcs OCHOBHBIE IIOHATH, 3aKOHBI, pac4eTHBIE (POPMYIIBI, KOTOPBIE HEOOXOIUMO YCBOUTD
JUISL CO3HATEIBHOT'O BBITOJIHEHHUS SKCIIEPUMEHTA U IPAMOTHOH 00pabOTKH pe3ynbTaToB. [lepedeHb MOHATHIT U 3aKOHOB UMEeTCs B
METOANYECKHIX YKa3aHUIX K COOTBETCTBYIOLIEH 1a00paTOpHO paboTe B paszielie «TeopeTndeckas 6aza SKCIepuMEHTay, ¢
HCIIONIb30BaHHEM KOTOPHIX BEIBOAATCS (DOPMYITBI AJISI pacdeTa oIpeieNiieMoi B paboTe BeTMUUHEL. B KoHIIE pa3iena mpuBoasITCs




pelIeHurs 1 pe3yabTaThl BBIOJHEHNS 3aJaHUH IS CAMOCTOSTENbHON MOATOTOBKH K COOTBETCTBYIOIIEH 1abopaTopHOil padoTe.
[IpakTu4deckas 4acTth - B pas/ielie IpUBOAUTCS:

PHUCYHOK 1 OITMCAHUE ONBITHOH YCTAaHOBKH;

nepedeHb He0OXOIUMBIX PEAKTUBOB, MOCYABI, BCIOMOTATEIbHBIX MATEPHAJIOB,

W3MEPUTETBHBIX TPUOOPOB (A1 U3MEPUTENLHBIX TPUOOPOB YKa3aTh KIacC TOUHOCTH, LIEHY JENEeHHs) B METOIUUECKHX YKAa3aHUIX K
BBINMOJIHEHHIO COOTBETCTBYIOIIEH JJAO0OPaTOPHOU pabOThI);

TUTaH 3KCTIEPUMEHTA,;

YpPaBHEHMsI peaKLuil;

Ta0NHIIA JUI 3aIUCH PE3YJIbTaTOB U3MEPEHHMA.

IMopsimok BEIMONHEHNS 1a00paTOPHOIT padOTHI

Ha maGopaTtopHoM 3aHSATHH CTYJEHT Y4acTBYeT B MHIUBHUIyaIbHOM COOECEIOBaHHH C MPEoiaBaTeIeM 0 COAeP KaHUIO
npezacrosiei pabotel. [Ipenoaasarens AenaeT 3aKi0ueHHE O TOTOBHOCTH CTy[EHTa K paboTe 1o coaepkanuto 1 u 2 yacreit
OT4eTa, pe3ybTaTaM BhIIIOJIHEHUS 33JIaHUs JJIs1 CAMOCTOSITENILHOM MOATOTOBKU, KOTOPBIE MPEACTABIISIOTCS B BUJIE CIIEIYIOIINX
TaOJIuII.

B ciyqae 1ocTaTouHOTO YPOBHS MOATOTOBKH CTYIEHT MOJIYYAET AOMYCK K BBIOJHEHUIO SKCIIEPUMEHTA U M0 HAOII0NeHnEM
J1ab0paHTa BBIMOJHAET pabOTy B COOTBETCTBUH C TUIAHOM 3KCIIEPUMEHTA, BHOCUT PE3yJIbTaThl U3MEPEHHIA B TAOJIHUILY, TPOBEPSACT
MOJTyYeHHBIC PEe3YNIbTAThl M MTPABUIBHOCTD UX 3aIACH Y IPETOAaBaTelis. B ciydae HempaBMiIbHOTO H3MEPEHUS U 3aITHCH
MOJTyYEHHBIX PE3YJAbTATOB CTYIEHT MOBTOPSET U3MEPEHHS U KOPPEKTHPYET 3AIHCH PE3YIBTATOB, TOITOMY PE3yIbTaThl H3MEPEHUI
Ha MepPBOM 3Tale 1eaeco00pa3Ho BHOCUTh KapaHaamoM. [Ipu JOCTHKeHNN pa3yMHBIX pe3yIbTaTOB U MPABUIBHOTO WX BHECEHHUS B
TaOJIUIy HEOOXOMMO MPUBECTH B TIOPSIOK pabouee MECTo, CAaTh METONIECKHE yKa3aHusl, 000pYyIOBaHHE NSKYPHOMY WIIH
a00paHTy U MOANKCATH TAOIHIly SKCIIEpUMEHTAILHBIX JAHHBIX Y MIperofaBaTessl. B 9ToM ciydae CTyJIeHTY 3a4UThIBACTCS
BBITOJIHEHHUE IKCIIEPUMEHTA, EMY CIIEAYeT MPUCTYIUTH K 00pabOTKe pe3ynbTaTOB M COCTABICHHIO CIEIYIOIETO pasena oT4eTa -
III Pacuersl ¥ BBIBOJIBI.

B pazgene momKHEI OBITH TIPECTaBIICHEL:

Pacder onbiTHOTO 3HaUeHMS (XOTIBITH.) OTPENENIEMON BETUUMNHBI ITYTEM MOJICTAHOBKH B PACYETHYIO (POPMYITY COOTBETCTBYIOIINX
TaOJMYHBIX JAHHBIX.

Pacuer TeopeTnueckoro 3HadeHus (XTeop.) onpeaenseMoi BEIMIUHBI TI0 COOTBETCTBYIONICH (hopMmyIe.

Pacuer oTHOCUTENBHOM OMIUOKK ¢ TOYHOCTEIO 70 0,1%.

IIpu mpoBeneHNH PacueTOB U BHECEHUH YUCIIOBBIX 3HAYEHUH PEe3ylbTaTOB U3MEPEHUH U PacueToB B TAOIUILy HEOOXOIUMO
PYKOBOJICTBOBATHLCS OOLIMMH TPABUIIAMH 1O 00pabOTKe Pe3yAbTaATOB H3MEPEHHH.

IMocne 3aBepmienus 11 gacti oTyeTa, OH craeTcs Ha MPOBepKy. [1ocie MOTOKHUTEIEHBIX PE3YIBTATOB POBEPKU OTUETA JAHHAS
paboTa cunuTaeTcs BBITOITHEHHOH.

CTyzaeHT JOIyCKaeTcsl K 9K3aMeHy M0 AUCIMIUIMHE, €CITM UM B T€UEHHE CEMECTpa BHIMOJIHEHBI BCE IIPETyCMOTPEHHbIE
TEMAaTUIECKUM IIJIAHOM J1a00paTOpHbBIC PabOThI, OJYYCHBI ITOJIOKUTEIbHBIC PE3YTBTATHI TIPH BBOJHOM KOHTPOJIE, KOHTPOJIbHOMN
paboTe U BBITIOTHEHB! MHIUBUIyATbHBIE 3aIaHHSI IT0 COOTBETCTBYIOIINM pasjiesiaM IIPOrpaMMEL.

Bormpocs! 1uist 3a1mutsl 1ab0paTopHOil padboTh

Bomnpock! 1 3a1a49u k 1ab0opaTOpHOit paboTe CKOPOCTh XUMHUUECKON PEaKIIHN)

Uro Ha3bIBAETCSI CKOPOCTBI0 XUMHUYECKOH peakuuu? B xakux eiuHHLax oHa usMmepsercsa’?

Kakue ¢axTopbl BAUSIOT HA CKOPOCTh XMMUYECKOW peakuun?

3aBHCUMOCTb CKOPOCTH PEaKIMU OT KOHLEHTPAIMU PEarupyIoINX BEILECTB B TOMOI€HHON CHCTEME.
3aBHCHMOCTh CKOPOCTH PEAKIMH OT KOHIICHTPAIIMH PEarnpyIOINX BEIIECTB B T€TCPOTCHHON CHCTEME.
3aKOH AEHCTBYIONIMX Macc.

KoHcTaHTa cKOpOCTH XUMUYECKOH peakuu.

BrnmstHre TemmepaTypbl Ha CKOpOCTh XuMH4ecknx peaknwnil. [Ipasmino BarTt-T'odda.

UYro Takoe KaTanu3aTop, KaTali3 U MHTHOUTOP, JUIS YeTO OHH HYXKHBI?

. KakoB mMexaHu3M AEHCTBHS KaTaJW3aTOPOB B TOMOTEHHOM M reTepoOreHHol cucremax?

10. BeIpazure MaTeMaTHUECKH CKOPOCTH NPSMBIX U OOpaTHBIX PEaKIUi:

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

B) 2NO + 02 [1 2NO2 1) N2+ 3H2 [] 2NH3.
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11. Bo ckosbko pa3 yBeTMUYUTCS CKOPOCTh PEaKIMU IpH MoBbimeHHH Temmepatypbl ¢ 20°C mo 50°C, ecnu TemnepaTypHBIi
k03¢ dHUIneHT paBeH 3.
12. Bo ckonbko pa3 cnemyer yBeTMUUTh KOHIEHTpanmio BemectBa B2 B cucreme 2A2(r.) + B2 = 2A2B(r.), 4T00BI 1pH

YMEHBIIEHUU KOHIIEHTPaLlH BellecTBa A B 4 paza CKOPOCTb IPSMOiA
peaky He U3MEHUNACh.

13. B cucreme CO + Cl12 = COCI2 xonueHTpanmto yrapaoro rasa ysenumamwin ot 0,03 mo 0,12 Momnb/1, a KOHIEHTPALIUIO
xyopa — ot 0,02 1o 0,06 Mons/1. Bo ckoibko pa3 Bo3pocia CKOpOCTh MpsAMOit peakiun?

14. UYeMy paBeH TeMIepaTypHbIH KOI(POUIMEHT CKOPOCTH PEaKIMH, €CIIM NMPH YBEIMUEHHH TemIiepaTypsl Ha 30 rpaxycoB
CKOPOCTh pEaKLUu Bo3pacTtaeT B 15,6 pas.

15. ITpu 150°C HexoTopas peakius 3akaHIuBaeTcs 3a 16 munyr. [IpuHNMas TemmepaTypHbId KoadduimenT ckopoctu

peaKuuu paBHBIM 2,5, pacCUUTaTh, Yepe3 KaKoe BpeMsl 3aKOHUUTCS 3Ta PeakLys, eClid MpoBoAUTS ee: a) pu 200°C; 6) npu 80°C.

Bompocs! 1 3aaun k 1a00paToOpHOH paboTe « XMMHIECKOE PABHOBECHE

1. Kaxkue peakunu Ha3bpIBaIOTCI HeoOpaTUMBIMU M oOpaTtumbiMu? [IpuBeauTe mpuMepsl.

2. JlaiiTe ompezneneHye MOHATHIO XMMUYECKoe paBHOBecHe. Kak MOXHO HCIOIB30BaTh 3aKOH JEHCTBYIOIIUX Mace JUls
00paTHMBIX peakuuii?

3. JHaiite onpeneneHue NOHATUIO KOHCTAHTA PaBHOBECHSL.

4. CBsI3b KOHCTAHTBI PAaBHOBECHSI C paBHOBECHBIMH KOHIEHTparusiMu. OT kakuX (paKTOPOB 3aBUCHUT 3HaU€HHE KOHCTaHTBI




paBHOBecHs?

5. Cdopmynupyiite npuniun Jle-1latense. Kakne Gpakropsl BAUSIOT HA U3MEHEHHUE XUMHYECKOTO PaBHOBECHUS?

6. Kak BIHSIOT yMEHBIIGHHE KOHICHTPAIIMH PEaTHpPYIOMIMX BEIECTB, TEMIIEpaTyphl M JAaBJICHHUS Ha CMEIICHUE
XUMHYECKOTO paBHOBecHs B peakiun: N2 + 3H2 [ 2NH3 + Q.

7. Kak BAusOT yBenMueHHE KOHUEHTPALWU MPOLYKTOB PEAKLMH, TEMIEPATyphl U JaBJIEHHUS HAa CMEIIECHUE XUMHUYECKOTO
paBHOBecus B peakiuu: N2 + 3H2 [7 2NH3 + Q.

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

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

10. Kak Bnuser uaMeHeHHe NaBICHHUSI Ha PABHOBECHE CIIEAYIOIIMX PEaKIIHii:

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

11. Uepes HexkoTopoe BpeMs nocne Havana peakuuu 4HCI + O2 [J 2H20 + 2Cl2 xoHLEHTpalMy BELEeCTB COCTABIISIIN:

[H20] = 0,12 momw/it; [C12] = 0,12 moms/it; [HCI] = 0,3 mons/it; [O2] = 0,2 mosw/n. Haligure: a) 3HaueHHEe KOHCTAHTHI PABHOBECHST;
0) KaKOBBI HICXOIHBIE KOHIISHTPAINHU XJIOPOBOJOPOa U KUCTIOpoaa?
12. Kak BIHSIOT YMCHBIICHUE TEMICPATYphl, IAaBICHHS U KOHICHTPAIMU MPOAYKTOB PEaKIMU Ha
CMEIIICHAE XUMHYECKOTO PABHOBECHS B CIICIYIOIINX CUCTEMAX?

a) 2NO + 02 [] 2NO2 + 28 xkai; 6) 2HBr [1 H2 + Br2 -16 kxai.
13. Koncranra pasaoBecus peakiuu FeO(k.) + CO(r.) [ Fe(k.) + CO2(r.) mpu HeKoTOpoii TemmnepaTtype paBHa 0,5. Haiinurte
paBHoBecHble KoHLeHTpamu CO u CO2, ecnu HavaJdbHbIE KOHLIEHTpAIMK 3TUX BewecTB coctapisuiu: [CO] = 0,05 mons/it; [CO2]
=0,01 mMoJb/11.
14. PaBHoBecue B cucteme H2 (r.) + 12 (1.) [J 2HI (r.) ycTaHOBHIIOCH TIpH clenyromux kKormneHTpanmsx: [H2] = 0,025 mons/m; [12]
= 0,005 mouw/m; [HI] = 0,09 mons/n. Onipenenute NCXOAHbIE KOHLIEHTPAIMK HOAA U BOJOPOJA. .
15. Tlpu HekoTopo¥i TemnepaType paBHoBecue B cucreme 2NO2 [1 2NO + O2 ycTaHOBHIIOCH MPH CIEAYIOINIMX KOHIEHTPALIUSX:
[NO2] = 0,006 monb/n; [NO] = 0,024 mons/n. Halinure: a) KOHCTaHTY paBHOBECHUS pEaKIiy; 0) NCXOAHYIO KOHIIeHTparmio NO2.

Bompocs! 1 3agaun k nabopatopasiM padotam o teme PACTBOPBI: «Teopus a51eKTpouTHYecKoi aucconnanuy. Peakimn
HOHHOTO 00MeHa», «[IoHHOE TPON3BEICHUE BO/IBI, BOJOPOIHBIN ITOKa3aTelb», « [ Hapoims»

1. Jaiite ompeaeneHnst IOHATHIM dJISKTPOIUT U HEANEKTPOIUTHL. [IpuBenure mpuMepsl.

2. ChopmynupyiiTe TpH MOJOKEHUSI TEOPUH DIEKTPOIUTHUECKON ANCCOIMALINY IIBEICKOTO XUMHUKa AppeHuyca.
3. KakoB MexaHH3M 3JIEKTPOIMTUYECKON TUCCOLUAIIUU?

4, Jaiite onpeencHus] OHATHIM TUAPATHI, COMBBATHI, THAPATALUS W CoJbBaTanus. [IpuBennuTe MpUMEpHI.

5. Juccormanus KHcioT (OTHOOCHOBHEIX, IBYXOCHOBHBIX M TPEXOCHOBHBIX).

6. Juccounanysi OCHOBaHHA (OJAHOKUCIOTHBIX, ABYXKUCIOTHBIX M TPEXKUCIOTHBIX).

7. Jlucconmanus cpeaHuX COJEH, KUCIBIX U OCHOBHBIX COJIEH.

8. VonHsle ypaBHeHHs peakiuii (Kakue BEIIecTBa CIIEIyeT M300pa)kaTh B BHIE MOJEKY).

9. [IpuBeanTe mpuUMepsl HOHHBIX PEaKIHii UAYIIMX C 00pa30BaHUEM OCAJKOB.

10. [IpuBeanuTe MPUMEPHI HOHHBIX PEAKIMHA UAYIIMX C 00pa30BaHHUEM Ta3000pa3HBIX U MAIOPACTBOPUMBIX BEILECTB.
11. [IpuBeauTe MPUMEPHl HOHHBIX PEAKIMA WYX C 00pa30BaHHUEM MAJIOJUCCOIMHUPYIOIMIUX BEIIECTB (CIa0bIX
3JIEKTPOJIUTOB).

12. [IpuBeauTe npuMepsl HOHHBIX PEaKLHMid UAYIIHX C 00pa30BaHHUEM KOMILIEKCHBIX COEIMHEHUH.

13. Crenens aucconuannu. Koncranra quccouuanyy.

14. ®akTOpHI BIUSIONINE HA CTETIEHb TUCCOIUAINH (TIPUPOIa PACTBOPHUTEIS,
KOHIIEHTPAIHsI PacTBOpA U HAJIMYKE OJHOUMEHHBIX HOHOB)

15. CunbHble 1 c1abble AIEKTPOIUTHI.

16. [TpuMeHeHUe 3aKOHA JEHCTBYIOIIMX MacC K CIa0bIM dJICKTPOITUTAM.

Bompocs! 1 3agaun k 1abopaTopHbIM padoTam «OKUCIUTENFHO-BOCCTAHOBUTENbHBIE PEAKIIINY, « DIEKTPOITU3

Onekrponu3. 3akonsl Papanes.

B dgem pasHHIa MpOIECCOB 3MEKTPOIN3a PacIUIaBOB M PAcTBOPOB. [IpHBecTH mprMeps!.

UYro Takoe BBIXOJ MO TOKY?

Yro Takoe 31eKTpopapuHUPOBAHHE METAIIOB?

. Haiinure 0o0bpeM kucmoposa (H. y.), KOTOPBIA BBIIENSAECTCS MPH MPOIMYCKAaHWH TOKa CIiIol 6A B TedeHnu 30 MuH. gepes
BoaHbIN pacTBop KOH.

6. [Ipu snexrponusze BogHoro pactsopa Cr2(SO4)3 tokom cuioit 2A Macca kaToJa yBenuuuiach Ha 8 r. B TeueHMH Kakoro
BPEMEHH ITPOBOAMIN IEKTPOIHU3?

7. BBIYUCITUTD DIIEKTPOXUMUIECKUI SKBUBAJICHT ITUHKA, €CIIM TIPHU dJIeKTpoim3e pactBopa ZnCl2 Tokom 2,8A a 3a 5 muH 32 cek
Berenuinock 0,314 r iunka. [TpuBeauTe cxeMy JIEKTPOIN3a U ypaBHEHHS PEaKLUi Ha JIEKTPOAaX.

8. IIpu anexTponuse pacTBopa Cyiab(arta MeIu Ha aHOJE BbAenunock 560 mn kucnopoja. CkoJIbKO TpaMMOB MU BBIAEIHIOCH Ha
karone? Hanummre ypaBHEHUS peaklMid, IPOTEKAIOUIMX Ha 3JEKTPOAAX.

9. CocTaBUTH IEKTPOHHBIC YPAaBHEHUS PEaKINi, MPOUCXOAAIINX HA YTOIBHBIX AEKTPOAAX IPH MICKTPOJIN3E PACTBOPA XIOPHAA
menu (II). Onpenenutsb, KaKue NPOAYKTHI BBIIACIISIOTCS HA DJIEKTPOJax.

10. CocTaBuTb 37I€KTPOHHBIC YPABHEHHS IIPOLIECCOB, IPOUCXOIAIINX MPH 3JIEKTPOIIN3E PACTBOPA CyIb(aTa HUHKA C HHEPTHBIMH
anekTpoaamu. ONpenennTs COCTaB MPOAYKTOB, BEIICTUBIINXCS Ha MIEKTPOAaX U 00pa30BaBIINXCSA B KATOJHOM U aHOJTHOM
HIPOCTPAHCTBE.

11. CocTaBUTh NIEKTPOHHBIE YPABHEHUS PEAKIMHA, TPOHCXOJANINX IPH MEKTPOIN3E PacTBOpPa Cynb(haTa HUKEIS C HUKEIEBbIM
AHOJIOM.

12. KakoBa cujia TOKa IpH 3JIEKTpoJIn3e, eciu 3a S0 MuH Bbaenmiack Best menpb u3 120 mi pactBopa CuSO4 konuenTpauuu 0,4
MoJIB/n?
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13. Kaxoit 06seM Bogopoa (H.y.) BELISTUTCS Ha KaToje, ecinu 4epe3 pactBop NaCl mpomymmen Tok cunoif 2A B Teuenue 20 Mun?
14. lerans xpomupyetcs B BogHoM pactBope Cr2(SO4)3 nipu cuie Toka 3A. OnpeaenuTs NpoI0JDKUTEILHOCTD JIEKTPOIIN3a, €CITH
Ha MOBEPXHOCTH JIETaN HeoOXouMo HaHecTH 1,3 T xpoma. Beixon mo Toky paser 40%.

15. B ueM 0cOOEHHOCTH METATTHYECKON CBSA3U?

16. Yro Takoe ps HANPsDKEHUST METAIJIOB, M KaKKe MPaKTUYECKUe BHIBOJBI MOXKHO CIENaTh U3 Hero?
17. Kakyro (yHKIIHFO BBITIOJHIET METAJLI IPH B3aUMOJICHCTBUY C KHCIOTaMK?

18. Yem oOBsACHSETCS TAaCCHBHPOBaHKE MeTaioB? Kakie MeTauTsl HaCCHBUPYIOTCS KOHIIGHTPHPOBAHHBEIMHU PacTBOPAMH CEPHOH U
A30THOH KHCIOTBHI?

19. Kakue MeTauibl B3aMMOAEHCTBYIOT C KUCIOTaMU U Lieaoyamu?
20. Kaxue IpoayKTHI MTOy4aroTcs TP B3aNMOISHCTBUH aKTHBHBIX MeTautoB (Li — Al) ¢ KOHIEHTpHPOBaHHON CEpHOI KUCIOTOH?
IIpuBenure npuMepsl U HAIMINKUTE YPABHEHUS PEAKIIMMI.

21. Kakue BeniecTBa moJiyqarorcsi Ipy B3aMMOACHCTBUN MaJlOaKTUBHBIX MeTaII0B (Cu — Au) ¢ KOHLIEHTPUPOBAHHOM a30THOI

kuciotoi? [IpuBeaure npuMepsl ¥ HAMUIIUTE YPABHEHUSI pEaKLUIL.

22. B pacTBOp XOpOBOIOPOHOM KHUCIOTHI OIYCTHIN IIMHK KoJImgecTBOM Bermecta 0,2 Mois. Kaxoit 00bem raza Moxer
BBLIEUTHCSA (H.Y.)?

23. Jlnst nosy4eHus BoJopoia o0paboTaid cMech CTPYXKEK MeTallla U MeIH Maccoil 1 T pacTBOpoM pa3daBICHHOH CepHOU
KUCTIOTH. OOBEM BBIIEIHBIIETOCS BOJIOPOIA OKa3aJICs paBHBIM 1,12 11 (H.y.). BEIUHCINTB cOCTaB cCMecH B POIIEHTAX.

24. Tlpu pacTBOpeHUHN 00paslia CMECH OTMIIOK MEIH, KeJle3a U 30J10Ta B KOHIICHTPUPOBAHHOH a30THOW KUCIIOTE 00pa3oBasock 6,72
nraszau 8,55 r HepacTBOPUMOTO ocTaTka. [Ipu pacTBOPEHHHU TaKoH ke HAaBECKU B XJIOPOBOJOPOJHOM KHCIOTE BBIIEIUIOCH 3,36 11
raza. OnpenenuTh NPOLEHTHBIA COCTaB HCXOJHON CMECH.

25. Kakoit U3 METaNIOB HE BBITECHSIET BOJIOPOT M3 pa30aBICHHBIX PACTBOPOB KHUCIOTHI:

a) Marsuii, 6) xpowm, B) HATPHH, T) pTyTh
26. Kakue 13 niepeyrciIeHHbIX METAJIIOB CIIOCOOHBI BEITECHUTD BOJOPOJ U3 BOABI?
a) ’Kerneso, 0) HaTpwii,  B) cepebdpo, T) TUTHI

27. XKenesnas ninacTuHkKa Maccoi 6 I OTpyXKeHa B pacTBOP MeIHOro Kynopoca. IlnacTunky BeIHYIM, BeICymunu. Ee macca
okaszanack paBHoi 10,13 r. 28. Beruncnute Maccy Mein, OCeBLIEH Ha MIACTHHKE.

28. Jlutuit maccoti 0,7 T ommyctrim B 100 mut Bosl. Onipenenute 00beM BBIZCIUBIIETOCS ra3a i MacCOBYIO JIOJIIO 00pa30BaBIIETOCS
BEII[ECTBA B PACTBOPE.

6. YA EBHO-METOJNYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUILIJIMHBI (MOLYJIS)

6.1. Pexomennyemas auteparypa

6.1.1. OcHoBHas JIUTEpaTYypa

ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, rox | Komnu-Bo
JI1.1 |Tensdman M. U., Xumust: yaeOHUK Cankr-IlerepOypr: | DnekTpoH
IOctpatos B. I1. Jlans, 2022 HBI
pecype
JI1.2 | I'myxux M. A. Arpoxumusi: yueGHoe mocooue Cankr-IlerepOypr: | DnexkTpoH
Jlans, 2024 HBIN
pecypc
6.1.2. JlononHUTE/IbHAS JINTEPATYpPa
ABTOpBI, COCTaBUTENN 3arnaBue W3natenscrBo, rox | Komuu-Bo
JI2.1 | Sromun Bb. A., KykoB | Arpoxumust: yaeOHHK Cankr-IlerepOypr: | DnekrpoH
0. I1., Ko63apenko B. Jlanb, 2023 HBII
n. pecypc
JI2.2 | I3anaroB C. X. ATpOXUMHUS: YUCOHHK Cankr-IlerepOypr: | DnekTpoH
Jlans, 2024 HBINA
pecypc
6.2. Ilepeuenn pecypcoB HH(POPMALHOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTH ""UnTepHet"
21 | Xumus
22 | Xumus
23 | Xumus
6.3.1 Ilepeyensb NporpaMMHOro odecrneyeHus
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 HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM
6.3.2.1 | DnexTpoHHas OMOIHOTEYHAs cHCcTeMa H3aTeNbeTBa «JlaHby. [loHOTEKCTOBAs AIIEKTPOHHAsT ONOIHOTEKA.

KOJIMUECTBY HOJIb30BaTeNeH U3 000 TOUKH, B KOTOPOH UMeeTcs HOCTyI k cetu MuTepHert.http://e.lanbook.com

VHnuBuayanbHBIN HEOTpaHIMYECHHBIH TOCTYN Yepe3 (UKCHPOBAaHHBIN BHEIIHUH [P anpec akameMnu HeOTpaHHYEHHOMY




7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUILIIMHBI (MOAY JIS)

Aynuropus Bug pabot Haznauenue OCHAIIEHHOCTb

KommbroTrepHast TeXHWKa C BO3MOXKHOCTHIO MOJKIIOUEHHUS] K CETH
"Untepuer" um  obecneyeHWeM  JOCTyma B DIEKTPOHHYIO
TTomermenue nms nHPOPMAIIMOHHO-00pa30BaTeNbHYI0  cpeay  opraHuzanuu(19 mr.),
CaMOCTOATENbHON paboThl | CTOMBI (17 IIT.), KOMIBIOTEPHBIH CTON 6-M MECTHBIM (3 IUT.), CTYIbs
yaenuueckne (34 wmT.), cryaest w/m (18 mT.), cremnaxu ¢
nuTepatypoii, Buaeoyseanuutens Optelec Wide Screen (1 mir.)

123

CToubl, CTymbst YYEHHYECKHE, JEMOHCTPAllMOHHOE OO0OpYIOBaHHUE
(mpoextop ACER (1 mT.), mudposas uHTEpakTHBHAs Mocka (1 mT.),
nepcoHanbHbll kommbeiorep ACER (1 mr.) u yd4eOHO-HarmsmHBIC
oco0Hs

322 YuebHast aynuTopust

Hlkad co crennamu3MpOBaHHBIM WHBEHTapeM (IPOOHMPKH, KOJIOBI,
[HUIETKH, IITATHBBI, MEpPHBIC CTaKaHbl, XHMHuYeckue peakTuBbl) (1
mrt.), mwKkap BBHITSDKHON (1 mT.), Tabnuua «PacTBOPUMOCTH KUCIOT H
ocHoBanmii» (1  mr.), Tabmuma  «[lepumoamveckas  cucreMa
MenpeneeBa» (1 mT.), mocka kimaccHas (1 mT.), CTOIBI TabOpaTOpHBIE
(5 mwt.), Tabyperku (14 mwr.), pakoBuna (1 mwr.), cryn /m (1 mwr.)

431 YuebHast ayauTopust

Ilkadp co cnennanu3upoOBaHHBIM WHBEHTapeM (IIPOOHUPKH, KOJIOBI,
IIUIICTKY, IITAaTHUBBI, MEPHBIC CTaKaHbl, XHMHUYECKHE peakTuBbl) (1
mrT.), mKkag BEITSDKHOHM (1 mT.), Tabmmma «PacTBOPHMMOCTH KHCIOT H
429 VYueOHas ayquTopHs ocHoBaumit» (1  mmr.), Tabmuma  «[lepmoamdeckas  cucrema
Menpeneea» (1 wr.), crena (1 wr.), nocka knaccHas (1 mT.), CTOJBI
naboparopHble (5 mT.), Tabyperkn (17 mT.), cronm npenonasarens (1
mT.), pakoBuHA (1 mr.), cTyn /M (1 mt.)

IIxad co coenmuanM3UPOBAHHBIM WHBEHTapeM (IPOOHPKH, KOJIOHI,
MUMETKH, IITATHBBI, MEPHBIE CTAaKaHBl, XUMHUYeCKHe peakTuBbl) (1
mrt.), mKagp BEITSDKHOHM (1 mmT.), Tabmmma «PacTBOPHMMOCTH KHCIOT H
427 VY4uebHast ayauTopust ocHoBaumit» (1  mmT.), Tabmmma  «[lepmoamdeckas  cucrema
MenneneeBa» (1 mT.), gocka kiaaccHast (1 mrT.), cTonBl TabOpaTOpHBIE
(5 mT.), Tabyperku (19 mir.), cron mpemoaaBatens (1 IIT.), pakOBHHA
(1 mt.), cryn /m (1 mT.)

8. METOMYECKHE YKA3AHUSA U151 OBYYAIOIUXCSA 11O OCBOEHUIO JTUCHUIIJIMHBI (MOAY JIS)

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

Cucrema 3HAHUH IO AUCHUIUTHHE «XUMHS» (OPMHUPYETCS B XOJC AyIUTOPHBIX M BHEAYIUTOPHBIX (CaMOCTOSITENBHBIX) 3aHSATHH.
Hcrions3yst NEKIIMOHHBIA MaTepHal, yIeOHHKH M ydeOHBIC ITOCOOMS, TOMOTHHUTEIBHYIO JUTEpPaTypy, HMPOSBISLS TBOPUECKUI MOIXO,
oOyuaromuiics TOTOBUTCS K JIAOOPAaTOPHBIM 3aHATHAM, paccMaTpuBas UX KaK IOMOJHEHME, YITIyOlleHHe, CHCTEeMaTH3aIlHI0 CBOUX
TEOPETHYECKHX 3HAHUIA.

Jn1s 0CBOCHUS TUCIMIUIMHEI CTYAEHTaMH HEOOXO0IMMO:

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

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




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

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

4. Tox pYKOBOJCTBOM TIIPENOAABATENd 3aHUMATHCS HAYIHO-HCCIENOBATENLCKOM pPaboTOi, YTO Mpexanosiaraer BBICTYIUICHHS C
JOKJTaJaMU Ha Hay9HO-TIPAKTHYECKUX KOH(PEPEHIUAX U ITyOIUKAIHIO Te3HCOB U CTaTeH 0 UX pe3yabTaTaM.

5. IpH BO3HHUKAIONIMX 3aTPYAHEHUSX NPH OCBOCHUM IUCHUIUIMHBI «XHMHS», A HEYCHEBAIOUIMX CTYyAE€HTOB M CTYHEHTOB, HE
MOCEINAIOIUX 3aHATHUS, IPOBOJATCA €XKEHENECIbHbIE KOHCYJIbTAllUM, Ha KOTOpBIE IPUIVIALIAIOTCS HEYCIIEBAlOUIME CTYICHTHI, a
TaKOKe CTYHAEHTHI, HCHBITHIBAIONIIE IIOTPEOHOCTH B IOMOIIIH TIPETIOaBATENs IPU H3YIEHUN TUCIIUIIINHEL.

[Ipu u3ydeHNN TUCIUIIIUHBI « XUMHUSD) CIETYeT YCBOUTS!

- OO0IIYI0 XUMHIO

- Heopranuueckyro Xxumuio

IIPUJIOXEHNA




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



