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Xumus
pabouast mporpamma JAUCUUIUIMHBI (MOTYIIS)

Hanpasnenue noarorosku 35.03.04 Arponomust

Kranuduxarms Bbakanasp
dopma oOydeHHs 3a04Hast
OO6mast TpyI0eMKOCTh 6 3ET
YacoB 1o yaeOHOMY IIaHy 216 Bupas! koHTpONIS:
B TOM 9HCIIE: 3a4eT 3a4eT C OLEHKOI
ayAUTOPHBIE 3aHATH 24
CaMOCTOsTebHAs paboTa 184
4acoB Ha KOHTPOJIb 8

Pacnpeneneﬂne YacCoB JUCHMILUIMHBI 110 KypCcaM

Kype 1
Bun 3anstuii v | Pl Hroro

Jlexuuu 8 8 8 8
JlabopaTtopHbie 16 |16 |16 |16

B Tom uuncne uHT. 4 4 4 4
Uroro ayn. 24 124 |24 |24
KonrakTHas pabora |24 |24 |24 (24
Cam. paboTa 184 1184 | 184 | 184
Yacel Ha KOHTPOJTb 8 8 8 8
Hroro 216 | 216 | 216 | 216




[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 35.03.04 Arponomus (mpuka3 MunoOpHayku Poccun ot 26.07.2017 1. Ne 699).

2. YueOHblit mian: Hampasnenne noarotoBku 35.03.04 Arponomusi, omoOpenHblid YuenbiM coBetom ®I'BOY BO Uysamickuii
T'AY ot 14.06.2023 r., mpoTokoi Ne 17.

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

COI'JTACOBAHO:

3apenyromuii kadenpoit Karokosa O.B.

3aBexyromuii BeImycKatomeil kadenpoit Enmmceesa JI.B.

[Ipencenarens MeToamyueckoii kKomuccnu Gaxynprera Mapaapbesa H.B.

JupexTop HaydHO-TEXHHYECKO# OmbnmoTekn BukropoBa B.A.



1. HEJIX OCBOEHUSA JUCIIUITJINHBI

1.1 | Lledp AUCIMIUTMHEI — 00ECTICUNTH CIIEIIHAINCTOB arPOHOMOB OIpe/eTICHHBIM MIHUMYMOM 3HaHUH HEOPTaHWIECKOii,
aHAJTUTHYECKON M OPraHNYecKOi XUMUU, KOTOPBIE MOMOTIIH OBl UM OCBOUTH Npo(UINpyIOMKe TUCIUILIUHEL, a B
IPaKTHYECKOH paboTe, ciocoOCTBOBAIN ObI HOHUMAHHIO XUMHUUECKHUX ACIIEKTOB MEPOIIPUSTHI, HAlIPaBJICHHBIX HA
I0JIy4€HHE KOJIOTNIECKU YUCTBIX IPOAYKTOB IUTAHUS.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOII

uxn (paznen) OITOIT: b1.0

2.1 | TpeGoBaHus K NpeABAPUTEIHLHOM MOATOTOBKE 00y4aI0IIerocs:

2.2 | AucuMminHbI ¥ IPAKTUKH, JJI51 KOTOPbIX OCBOEHHE JAHHON AMCUUIIMHBI (MOIYJIA) HEOOXOTUMO KAK
npelIecTBYOIIee:

2.2.1 | Arpoxumus

2.2.2 |T'eones3usi c OCHOBaMHU 3eMJICYCTPOHUCTBA

2.2.3 | MukpoO6Hoorus

2.2.4 |ITmoxoBoacTBO

2.2.5 | ®usnonorust © OMOXUMHUS PACTCHUH

2.2.6 | OO1ias reHeTuKa

2.2.7 | OBOIIEBOACTBO

2.2.8 | OCHOBBI CEJEKIIUHA U CEMEHOBOICTBA

2.2.9 | ®uronaToaorus 1 SHTOMOJIOTHS

2.2.10 | Menuopanus

3. KOMIETEHIIY OBYYAIOLETOCSI, POPMUPYEMBIE B PE3YJILTATE OCBOEHMS JUCIUIIINHBI
(MOJY.JIST)

OIIK-1. Criocob6eH pemaTh THIOBBIC 33729 MPO(HEeCCHOHATbHOMN ESTENBHOCTH Ha OCHOBE 3HAHWI OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX U €CTECTBEHHBIX HAYK C MMPUMEHEHNEM HH(POPMAITHOHHO-KOMMYHHKAITMOHHBIX TEXHOJIOTHIA,

OIIK-1.1 I[eMOHCTpI/IpyeT 3HAaHUC OCHOBHBIX 3dKOHOB MATCMAaTHYCCKNUX U CCTCCTBCHHBIX HAYK, HCO6XOZ[I/IMBIX I pCIICHU A
CTaHAAPTHBIX 3a71a4 B obacTu arpoOHOMHUUN

OIIK-1.2 Mcnonb3yeT OCHOBHbIE 3aKOHBI MATEMaTHYECKUX M €CTECTBEHHBIX HayK IS PEIICHUS CTAaHAAPTHBIX 3a/a4 B 001acTH
arpoHOMMU C IPUMEHEHHEM HH(YOPMAMOHHO-KOMMYHHKALMOHHBIX TEXHOJIOTUI

B pe3yJabTaTe OCBOCHUSA TUCHUILIUHDBI oﬁyqaloumﬁcs; JOJIZKECH

3.1 |3nars:

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

3.1.2 | mo0KeHNs TEOPUN XUMIYECKON CBSI3M, BUBI M MEXaHU3MEBI €€ 00pa3oBaHuUL

313 KJ'IaCCI/I(bI/IKaL[I/I}O n O6I.I.[I/Ie XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHun4CCKuX COCJIMHEHUI

3.1.4 | cmocoOBI BEIpaXKEHHS COCTaBa PAaCTBOPOB

3.1.5 | monoxeHus TCOpUHU SHCKTPOJ'II/ITI/I‘{CCKOI\/‘I JAUCCOIMAIIUHU DJICKTPOJIMTOB U THAPOJIN3a cosen

3.1.6 | 3HaTh OCHOBHBIE ITOJIOKEHUS TCOPUHN OKHCIUTCIbHO-BOCCTAHOBUTECIIbHBIX peaKL[I/Iﬁ

3.1.7 | ocHOBHBIE MOJIOKEHHS TEOPETHUYECKON aHATNTHIECKOH XUMHH (3aKOH JICHCTBYIONINX Macc, 3aKOH SKBUBAJICHTOB)

3.1.8 | o0CHOBBI KQUECTBEHHOTO XUMHYECKOIO aHaInu3a

3.1.9 | ocHOBBI KOJIMYECTBEHHBIX METOJIOB aHAIN3a

3.1.10 | ocHOBHBIE IIPUHIUIIBI U METOJAbI Pa3ACICHUA U KOHICHTPHUPOBaHUA BEIICCTB

3.1.11 | oCHOBHI (HU3UKO-XUMHUECKHIX U (PU3MUSCKUX METOIOB aHAJIH3a

3.1.12 | OCHOBBI TEOPUHU CTPOCHUS OPTAHUYECKUX COCAMHEHUH

3.1.13 | ctpoeHne, HOMEHKIIATYPY, CBOMCTBA, CIOCOOBI MOIYYECHNUS U IPUMEHEHUS YIIIEBOJOPOAOB

3.1.14 | ctpoeHue, HOMEHKIIATYPY, CBOWCTBA, CIIOCOOBI MOTYICHUS H IPUMEHEHHSI CIUPTOB, (PEHOJIOB M KapOOHMITBHBIX
COETUHEHNH

3.1.15 | ctpoeHHe, HOMEHKIIATYPY, CBOMCTBA, CIIOCOOBI IMOJYIeHHUS U IPUMEHEHNS KapOOHOBBIX KUCIIOT M MIX IPOU3BOTHBIX

3.1.16 | cTpoeHue, HOMEHKIATYPY, CBOWCTBA, CIIOCOOBI MOIYIEeHUs U IPUMEHEHHE a30TCOICPKALINX TPOU3BOIHBIX
YIJIEBOJIOPOJIOB

3.2 | YMeTh:

3.2.1 | onuceIBaTh CTPOCHHUEC aTOMOB 2JICMCHTOB U OOBICHITH NEPUOANYHOCTD UBMCHCHUSA UX CBOICTB

3.2.2 | ompenensiTb BUABI CBSA3EH U OOBSICHATH MPOCTPAHCTBEHHOE CTPOSHUE BELIECTB

3.2.3 | cocTaBiATh XUMHUYECKUE YPABHEHUS, OIIMCHIBAIOLINE CBOMCTBA OKCUOB, KUCIOT, OCHOBaHHM, coJeit




324

BBIYUCIIATH COCTAaB U KOJIMYECTBA NUHAUBUAYAJIbHBIX BEIICCTB B paCTBOpax

325

COCTaBJIATH MOJICKYJIIAPHO-MOHHBIC YPABHCHUA TUCCOUAIINN U THUAPOJIN3a U OTIPEACIIATE PEAKIIUIO CPCABL

3.2.6

COCTABJIATh YPABHCHUSA, paCCTABJIATH KO3(1)(1)I/IHI/I€HTBI, OIIPCACIIATD OKUCIMTECIIb 1 BOCCTAHOBUTCIIb

327

XapaKTePH30BaTh CBOWCTBA M HAXOANUTH KOJMYECTBCHHBIC XapaKTEPUCTHKH BEIIECTB M X BOJHBIX pacTBOpoB (pH,
PacTBOPUMOCTH)

328

COCTAaBJIATh YPABHCHHU S Ka4CCTBCHHBIX peaKHPIfI 1 yKa3bIBaTb NPU3HAKH UX IIPOTCKAHUA

3.29

BBIYHCIIATH COACPIKaHNUE BEUICCTB 110 pE3yJibTaTaM aHaJIn3

3.2.10

aHaJIM3UpOBaATH yLI66Hy}0, HaY4YHYIO JJUTCPATYPY € IPUMEHCHUEM I/IH(bOpMaL[I/IOHHO-KOMMyHI/IKaI_II/IOHHBIX TEXHOJIOTHUI

3.2.11

OIMMCBHIBATDH NOHATHSA, TAPAMETPLI U YCIIOBUA pa3ACJICHNA U KOHLICHTPUPOBAaHUS BEIICCTB

3.2.12

OIMMCBHIBATH CYIIITHOCTb METO/J1a, XapaKTEPHU30BaATh 001acTh ero MIPUMCHCHUA

3.2.13

OTIMCHIBATH CBOMCTBA OPTAaHMUYECKUX COSMHEHNH Ha OCHOBE TEOPUH MX CTPOCHUS, B3AUMHOTO BIIUSHISI aTOMOB H
PEaKIMOHHOHN crIOCOOHOCTH

3.2.14

COCTAaBJIATH HA3BAHUA U XUMUYECCKUE YPABHCHUSA peaxuuﬁ YTrII€BOAOPOI0B

3.2.15

COCTaBJIATh HA3BaHWA M XUMHUYECKHE YPAaBHEHUS PeakHii COHPTOB, ()EHOJIOB M KAPOOHWMIIBHBIX COCIIHEHNH

3.2.16

COCTABJIATh Ha3BaHUS U XUMHWYCCKHUC YPAaBHCHUSA pCaKHHﬁ Kap6OHOBBIX KHUCJIOT U UX ITPOU3BOIHBIX

3.2.17

COCTaBJIATb Ha3BaHUA U XUMHWYCCKHUEC YPAaBHCHUSA pCaKHI/Iﬁ a30TCoOACPKAIIUX ITPOU3BOAHBIX YITICBOAOPOAOB

33

NmeTh HABBIKH U (WJIM) ONBIT AeATEIbHOCTH:

33.1

B HICHIOJIb30BaHNY (DyHJAMEHTAIBHBIX TOHATHH 1 3aKOHOB B PEIIICHIH IIPAKTUYECKUX 3a/1a4 U YIPAKHEHUI B
1a00paTopHOIl U MpakTUUeckor paboTe

332

B IPUMEHEHUUN METOAO0B U CPEACTB XUMHNYCCKUX I/ICCJIe,[[OBaHI/Ii;I

333

CaMOCTOSATENIFHON PabOTHI B chepe MpoBEeACHNUS HAYIHBIX HCCIICTOBaHIH

334

B IIPOBENICHHUH JIAOOPATOPHBIX aHATU30B

335

B aHaJIU3¢C y‘Ie6HOI>‘I, Hay‘{HOP‘I JINTEPATYpPhl C IPUMCHCHUEM I/IH(1)OpMaHI/IOHHO-KOMMyHI/IKaLII/IOHHBIX TCXHOJIOTHI

4. CTPYKTYPA U COAEPJKAHUE AUCLHUILIAHBI (MOLY.JIST)

HaumeHoBaHue pa3iesioB U TeM /BUJ Cemectp / | YacoB | Komneren- | Jluteparypa | Unrte | Ilpak. | IIlpumeyanue
3aHATHA/ Kype 1197071 pakr. | moar.
Paznen 1. OcHOBHBIE NOHATHS U 3aKOHBI
XMMUH
Tema 1.1 OcHOBHBIC TOHATHA XUMUH /JIek/ 1 1 OIIK-1.1 J1.1J11.2 0 0
OIIK-1.2 JI1.3
JI1.4J12.1
JI2.2J12.3
Tema 1.1 OcHoBHBIE MOHSATHS XUMHHU /Cp/ 1 4 OIIK-1.1 JIT.1JI1.2 0 0 Ompoc,
OIIK-1.2 JI1.3 MIPOBEpKa
JI1.4J12.1 3aJlaHuH
JI2.2J12.3
Tema 1.2. OcHOBHBIC 3aKOHBI XUMUH /JIek/ 1 1 OIIK-1.1 JI.1J11.2 0 0
OIIK-1.2 JI1.3
JI1.4J12.1
JI2.2J12.3
Tema 1.2. OcHOBHBIE 3aKOHBI XUMEHU /Cp/ 1 4 OIIK-1.1 JIT.1JI1.2 0 0 Ompoc,
OIIK-1.2 JI1.3 MIpOBEpKa
JI1.4J12.1 3a1aHui
J2.2J12.3
Pa3gen 2. CtpoeHue aToma u
TePUOINYECKHUIT 3aKOH
Tema 2.1. D1eKTpOHHOE CTPOCHHE 1 1 OIIK-1.1 JIT.1JI1.2 0 0
aToma /JIex/ OIIK-1.2 J1.3
JI1.4J12.1
JI2.2J12.3
Tema 2.1. D1eKTpOHHOE CTPOCHHE 1 4 OIIK-1.1 JIT.1JI1.2 0 0 Ormpoc,
atoma /Cp/ OIIK-1.2 J1.3 MpoBepKa
JI1.4J12.1 3aJaHui
JI2.2J12.3
Tema 2.2. Ilepuoanyeckuii 3aK0H U 1 1 OIIK-1.1 JIT.1JI1.2 0 0
MEPUONYECKAS] CHCTEMA XUMUYECKUX OIIK-1.2 JI1.3
anementoB J.W. Menneneepa /Jlek/ JI1.4J12.1
JI2.2J12.3




Tema 2.2. Ilepuoguueckuii 3aK0H U OIIK-1.1 J1.1J11.2 Ompoc,
MEPUONYECKAsi CHCTEMa XUMHUYECKUX OIIK-1.2 JI1.3 MIpOBEpKa
anementoB JI.11. Menneneena /Cp/ JI1.4J12.1 3aaHul
JI2.2J12.3
Pa3nen 3. Xumuueckasi cBsi3b H CTPYKTYpa
MOJIEKYJT
Tema 3.1. Tumsl Xumudeckux cBszeit /Cp/ OIlK-1.1 JI.1J11.2
OIIK-1.2 J1.3
JI1.4J12.1
J12.2712.3
Tema 3.2. TuOpuau3ayss aTOMHBIX OIIK-1.1 JIT.1JI1.2 Ompoc,
opburanei. 6- u T-cBsizu /Cp/ OIlK-1.2 JI1.3 MpoOBepKa
JI1.4J12.1 3aaHui
J12.2712.3
Pa3znen 4. OcHOBHBIE 3aKOHOMEPHOCTH
NMPOTEKAHUS XHMHAYECKNX PeaKkuii
Tema 4.1. TeroBsle 3hHEKTH peakIuid. OIIK-1.1 JI.1 JI1.2 Ormpoc,
Onransnust /Cp/ OIIK-1.2 JI1.3 MIpoBepKa
JI1.4712.1 3aaHui,
JI2.2J12.3 3aluUTa
nmabopaTopHBIX
pabort
Tema 4.2. CKOpOCTh XUMUYECKUX OIIK-1.1 JIT.1JI1.2 JlabopaTtopHoe
peakmuii /J1a6/ OIIK-1.2 JI1.3 3aHATHE.
JI1.4J12.1 Pabora B
JI2.2J12.3 MaJbIX
rpymmnax.
Tema 4.2. CKOpOCTh XUMHUYECKUX OIIK-1.1 JIT.1JI1.2 Ompoc,
peaknutii /Cp/ OIIK-1.2 JI1.3 MpoBepKa
JI1.4J12.1 3a1aHUH,
J12.2 J12.3 3aluTa
J1a00PaTOPHBIX
pabot
Tema 4.3. XuMuyeckoe paBHOBECHE. OIIK-1.1 JIT.1 JI1.2 Ormpoc,
IIpunuun Jle atense /Cp/ OIIK-1.2 JI1.3 MIpoBepKa
JI1.4J12.1 3a1aHuM,
JI2.2J12.3 3amuTa
1a00paTOPHBIX
pabot
Pazgen 5. @®uznko-xumMudeckast Teopust
PACTBOPOB JJ1eKTPOJIUTOB H
HEIIeKTPOJIUTOB
Tema 5.1. Mexanusm oOpa3zoBaHus OIIK-1.1 JI.1J11.2
pPacTBOPOB M UX Kiaccupukarus. neanbHbie OIIK-1.2 JI1.3
U peajibHbIe pacTBOphI. PacTBopeHue kak JI1.4J12.1
(uzuko-xummuueckuii porecc /Cp/ JI2.2 J12.3
Tema 5.2. 3aBUCHMOCTBH PaCTBOPUMOCTH OIIK-1.1 JIT.1JI11.2
Pa3NUYHBIX BEIIECTB OT MPUPOIBI OIIK-1.2 JI1.3
PacTBOpUTEIS, TEMIIEPATYPHI U JI1.4J12.1
nasienus /Cp/ J12.2 J12.3
Tema 5.3. CriocoObI BBIpaKEHHsSI OIIK-1.1 JIT.1 JI1.2
KOHIIEHTpAIH pacTBOPOB /JIek/ OIIK-1.2 JI1.3
J11.4J12.1
JI2.2 J12.3
Tema 5.3. CriocoObI BBIpaKEHHSI OIIK-1.1 JI1.1J11.2
KOHIIEHTpauu pactTBopos /Cp/ OIIK-1.2 J1.3
J1.4J12.1
J12.2J12.3
Tema 5.4. DneKTpoIUTHI U OIIK-1.1 JIT.1 JI1.2
9IEKTPONUTHYECKAst Aucconunanst /J1a6/ OIIK-1.2 JI1.3
J11.4J12.1

J12.2J12.3




Tema 5.4. DnexTponuTs! U OIIK-1.1 J1.1J11.2
3JIeKTpoIUTHYECKast aucconuarus /Cp/ OIIK-1.2 JI1.3
JI1.4J12.1
JI2.2J12.3
Tema 5.5. NoHHOE npou3BeiCHNE BOIBI. OIIK-1.1 JI1.1J11.2
Bonopoanslii nokazarens. [lonstue 06 OIIK-1.2 JI1.3
uHIIKaTopax /J1ab/ JI1.4J12.1
JI2.2J12.3
Tema 5.5. NoHHOe npon3BeieHNE BOJIBI. OIIK-1.1 JIT.1JI11.2
Bonopoansrii nokazatens. [lonstue 00 OIIK-1.2 JI1.3
nHankatopax /Cp/ JI1.4712.1
J12.2J12.3
Tema 5.6. T'unponms coneii /J1a6/ OIIK-1.1 JIT.1JI11.2
OIIK-1.2 J1.3
J11.4J12.1
J12.2J12.3
Tema 5.6. Tunponus coneii /Cp/ OIIK-1.1 JI.1J11.2
OIIK-1.2 1.3
J1.4J12.1
J12.2712.3
Pazgen 6. KommiiekcHble coeJuHEHHS
Tema 6.1. HomeHKIIaTypa 1 KiacCu(UKAIUL OIIK-1.1 JI1.1J11.2 Omnpoc,
KOMILIEKCHBIX COeIMHEHUH. Basknelinue OIIK-1.2 J1.3 IIPOBEPKa
THIIBI KOMIUIEKCHBIX coenuHenuii /Cp/ JI11.4J12.1 3aJaHHH,
JI2.2J12.3 3aIuTa
1mab0paTOPHBIX
pabot
Tema 6.2. Xumuueckas CBsI3b B OIIK-1.1 JI.1J11.2 Omnpoc,
KOMIUIEKCHBIX COeIMHEHUsX. Jlucconunanus OIIK-1.2 JI1.3 MIpOBEpKa
KOMILJIEKCOB B BOJHBIX pacTBopax /Cp/ JI1.4J12.1 3a/IaHUH,
JI2.2 J12.3 3aIuTa
1a60PaTOPHBIX
pabor
Pazgen 7. OxucanreabHo-
BOCCTAHOBMTEJIbHBIE PeaKLHH.
D1eKTPOXHMHYECKHE MPOLECCHI
Tema 7.1. CymHoCTh BOCCTAHOBIJICHUS — OIIK-1.1 JIT.1JI1.2 Ompoc,
okucieHus. Boccranopurenu u OIIK-1.2 JI1.3 MIPOBEpKa
oxuciurenu /Cp/ JI1.4J12.1 3aJIaHuMH,
J12.2 J12.3 3aluTa
nabopaTopHBIX
pabor
Tema 7.2. MeTo bl COCTABICHUSI ypaBHEHUI OIIK-1.1 JI1.1J11.2 Omnpoc,
OKHUCIIUTENbHO-BOCCTAHOBUTEIHHBIX OIIK-1.2 JI1.3 MIpoBEpKa
peakuuii. BimsiHue cpepl Ha Xapakrep JI1.4J12.1 3aJlaHuH,
npoTtekaHus peakimii /Cp/ JI2.2J12.3 3aluUTa
1a00paTOPHBIX
pabot
Tema 7.3. DneKTpoJiu3 pacTBOPOB U OIIK-1.1 JIT.1JI1.2 Ompoc,
pacIIaBoB AIEKTPoIUTOB /Cp/ OIIK-1.2 JI1.3 MpoBepKa
JI1.4J12.1 3aIaHUH,
J12.2 J12.3 3aluTa
J1a00PaTOPHBIX
pabot
Tema 7.4. ['anbBaHUYECKUI SJIEMEHT. OIIK-1.1 JIT.1 JI1.2 Ormpoc,
DnekTpoanble noteHnuasl. Kopposus u OIIK-1.2 JI1.3 MIpoBEpKa
3amuTa Metamios /Cp/ JI1.4J12.1 3aJIaHuM,
JI2.2J12.3 3amuTa
1a00paTOPHBIX
pabot

Pa3nen 8. Heoprannueckasi Xumusi.
BakHeiilue Kjacchl HEOPraHUYeCKHX
COeMHEeHMIT




Tema 8.1. Knmaccudukanus 1 HOMEHKIaTypa OIIK-1.1 J1.1J11.2 Ompoc,

MPOCTHIX U CIOKHBIX BemecTB /Cp/ OIIK-1.2 JI1.3 MIpOBEpKa
JI1.4J12.1 3a1aHui
JI2.2J12.3

Tema 8.2. Knaccudukarus 1 HOMEHKIATypa OIIK-1.1 JI1.1J11.2 Omnpoc,

okcuoB. IloxyueHue u cBocTBa OIIK-1.2 JI1.3 MIPOBEpKa

coneoOpasyronux okcuos /Cp/ JI1.4J12.1 3alaHui
JI2.2J12.3

Tema 8.3. OcHOBaHUSA (THAPOKCHUIIBI OIIK-1.1 J1.1J11.2 Ompoc,

meraiuioB) /Cp/ OIIK-1.2 J1.3 poBEpKa
JI1.4J12.1 3aJaHuf
J12.2J12.3

Tema 8.4. Kucnorsr /Cp/ OIIK-1.1 JIT.1 JI1.2 Ormpoc,

OIIK-1.2 JI1.3 MIpoBepKa

JI1.4J12.1 3adaHui
JI2.2 J12.3

Tema 8.5. Comu /Cp/ OIIK-1.1 JI.1J11.2 Ompoc,

OIIK-1.2 J1.3 MpoBepKa

JI1.4J12.1 3aJaHui
J12.2J12.3

Pazgen 9. KayecTrBeHHbIi aHaIN3

Tema 9.1. MeTozpl Ka4eCTBEHHOTO aHAJIM3a. OIIK-1.1 JIT.1J11.2

Peaxiuu, ucnosnpzyemble B Ka4€CTBEHHOM OIIK-1.2 JI1.3

aHanu3e. Peakuuu pa3aencHus u JI11.4J12.1

obOHapyxeHHs. CeITeKTHBHOCTD U JI2.2J12.3

cenu(pUIHOCTh AHATUTUICCKIX PEaKIIn.

Ycn0Bus BBIIOTHEHUSI peakiuil.

UyBcTBUTENbHOCTE. PaKTOPHI, BAUSIIOLINE HA

YYBCTBUTEIHHOCTh. PEaKTUBHI: YacTHBIE,

crenupuIecKre, rpymnmnoBbIe.

Knaccudukauus nonos. Kucnorno-ocHoBHas

KIaccuukamnus. MeTo bl KaueCTBEHHOTO

aHanm3a. J[poOHBI 1 cucTeMaTHYeCKui

ananus /J1a6/

Tema 9.1. MeTo/ipl KAYECTBEHHOTO aHAJIHM3A. OIIK-1.1 JIT.1J11.2 Omnpoc,

Peakuuu, ucnosb3yemMble B KAUeCTBEHHOM OIIK-1.2 JI1.3 IIpOBEpKa

aHanuse. Peakuuu paznenenus u JI1.4J12.1 3a/IaHUH,

obHapyxeHHA. CeTeKTHBHOCTD U J12.2J12.3 3aIuUTa

cneuu(pUYHOCTh AHATUTUYECKUX PEaKLUH. 1a60PaTOPHBIX

VYcnoBus BBINOJIHEHUS PEAKLUH. pabort

UyscTBUTENBHOCTL. DAKTOPBL, BIUSIONINE HA

qyBCTBUTEIBHOCTh. PEaKTUBBI: YacTHBIE,

crieruuIecKue, TPyIIoBkIe.

Knaccudukanus nonos. KucnorHo-ocHOBHAS

KIaccuukanus. MeToasl KaueCTBEHHOTO

aHanu3a. J[poOHBIH U cuCTeMaTHYeCKU

anams /Cp/

Pazgen 10. KosinuecTBeHHBbI aHAIN3

Tema 10.1. I'paBuMeTpudecKuii METOA OIIK-1.1 JI1.1J11.2 Omnpoc,

aHanm3a. OOIIHe MOJIOKECHHS OIIK-1.2 J1.3 IIPOBEPKa

TPaBUMETPUYECKOTO aHAIN3a. 3alaul U JI1.4J12.1 3aJaHHH,

METO/bI KOJIMYECTBEHHOTO aHAJIN3A. JI2.2J12.3 3aluUTa

CyIHOCTB M OTIEpAIMU TPaBUMETPHUECKOTO m1ab0opaTOPHBIX

anamm3a. O6opynoBaHUE U PacUETHI B pabort

rpaBuMeTpudeckoM ananuse /Cp/




Tema 10.2. TuTpuMeTprUUECKUE METOIBI OIIK-1.1 J1.1J11.2 Ompoc,
aHanu3a. OCHOBHBIE CBEJICHUS O OIIK-1.2 JI1.3 MIpOBEpKa
TUTPUMETPHUYECKOM aHAJIN3e, OCOOCHHOCTH H JI1.4J12.1 3a/IaHUH,
ero mpeumyiiectsa. TpedoBaHUs K JI2.2J12.3 3aIIUTa
peakiusM. To4Yka IKBUBAICHTHOCTH U n1ab0paTOPHBIX
crocoOslI ee pukcann. HOUKaTOPEI. pador
Knaccuduxamnus meronoB. CriocoObt
BBIpa)KEHHSI KOHIIEHTPAIH paboyero
pactBopa. PacTBOpEI ¢ MOJISIpHOU
KOHIICHTpAIMel SKBUBAJICHTa, MOJISIPHBIC
pactBopbl. TUTP U TUTPOBAHHEIE PACTBOPHI.
PacTBOpBI C TATPOM MPUTOTOBICHHBIM U
TUTPOM YCTaHOBJIEHHBIM. [IpsiMoe u
00paTHOE TUTPOBaHUE, THTPOBAHIE
3aMectuTens. Boraucnenus B
TUTpUMETpHYecKoM aHamuse /Cp/
Tema 10.3. MeTobl KUCIIOTHO-OCHOBHOTO OIIK-1.1 JIT.1JI1.2 JlabopaTopHoe
TuTpoBaHus. OCHOBHOE ypaBHEHHUE METOJIA. OIIK-1.2 JI1.3 3aHATHE.
Paboune pactBopel. CTaHAapTHBIE PACTBOPHI. JI1.4J12.1 Pa6ota B
WNnnukaTtopsl. [Topsaok u TexHuKa J12.2 J12.3 MaJIbIX
TuTpoBanus. Pacuersr /J1ab/ rpymnmnax.
Tema 10.3. MeToabl KHCTOTHO-OCHOBHOTO OIIK-1.1 JIT.1J11.2 Ormpoc,
TuTpoBaHKsA. OCHOBHOE YpaBHEHHE METO/A. OIIK-1.2 J1.3 IIpOBEpKa
PaGouue pactBopsl. CTaHOapTHBIE PACTBOPBHI. JI1.4J12.1 3aJaHUH,
Wnnukatopsl. [Topsaaok u TexHuka JI2.2J12.3 3alUTa
tutpoBanus. Pacuersr /Cp/ 1m1ab0paTOPHBIX
pabot
Tema 10.4. MeToabI OKUCIUTEILHO- OIIK-1.1 JI1.1 J11.2 Omnpoc,
BOCCTaHOBUTEJILHOTO TUTPOBAHMUSI. OIIK-1.2 JI1.3 MpOBEpKa
[Tepmanranaromerpusa. OKuCIUTENbHbBIE JI1.4J12.1 3a/IaHUH,
CBOIICTBa NepMaHraHaTa Kajus B J12.2 J12.3 3aIuTa
3aBUCHMOCTH OT PEaKLUH CPEIIBI. nabopaToOpHBIX
Beruncnenne SKkBHBaJICHTA IEpMaHTaHaTa pabor
KaJHs B 3aBUCHMOCTH OT CPEIIbl
pactBopa /Cp/
Tema 10.5. MeToapl ocaKaeHus. OIIK-1.1 JI1.1 J11.2 Ompoc,
Aprentomerpusi. Meron Mopa: TUTpaHT, OIIK-1.2 JI1.3 MIpOBEpKa
cpena, HHIUKATOp, IEPEX0T OKPACKH, JI1.4J12.1 3a/IaHUH,
OCHOBHOE ypaBHeHHue peakuuu /Cp/ J12.2J12.3 3a1UTa
J1a00paTOPHBIX
pabot
Tema 10.6. MeTo KOMIUIEKCOHOMETPHH. OIIK-1.1 JI1.1J11.2 Ormpoc,
OO0mas xapakTepuCcTHKa METOa OIIK-1.2 JI1.3 IpoBepKa
KOMIUIEKCOHOMETPUH. HIMKATOPBI. JI1.4J12.1 3aJJaHHH,
Bimstame xucnotHOCTH pactBopos (pH). JI2.2J12.3 3aluTa
Bydepusie pacteops! /Cp/ 1ab0paTOPHBIX
pabot
Tema 10.7 IHCTpyMEHTalIbHBIE METOIBI OIIK-1.1 JIT.1JI1.2 Ompoc,
anaymm3a. Knaccugukamnus merogos. O630p OIIK-1.2 JI1.3 MIpOBEpKa
OTITUYECKUX, XPOMATOTPAPUUECKUX U JI1.4J12.1 3a7]aHUH,
9IEKTPOXUMHYECKUX METOJIOB. J12.2 J12.3 3aluTa
Pedpaxromerpus /Cp/ J1a00PATOPHBIX
pabot
Pazgen 11. Knaccudpuxanus
OpraHuYecKUX coeTuHeHui
Tema 11. Knaccuduxanusi opraHu4ecKux OIIK-1.1 JIT.1J11.2
coenuHeHui /JIex/ OIIK-1.2 JI1.3
JI1.4712.1
J12.2J12.3
Tema 11. Knaccuduxanusi opraHu4ecKux OIIK-1.1 JI.1J11.2 Omnpoc,
coeaunenuii /Cp/ OIIK-1.2 JI1.3 MpoBepKa
JI1.4J12.1 3aaHAH,
JI2.2J12.3 3aIIUTa
1a60PaTOPHBIX

pabot




Paznen 12. HoMeHK/1aTypa opraHu4yecKux
cOeMHEeHHI

Tema 12 HomeHnknarypa opraHu4eckux OIIK-1.1 JIT.1JI1.2
coenuHeHwni /JIex/ OIIK-1.2 J1.3
JI1.4J12.1
J12.2712.3
Tema 12 HomeHnknatypa opraHu4eckux OIIK-1.1 JIT.1JI1.2 Ompoc,
coenunaeHnit /Cp/ OIIK-1.2 J1.3 IIpOBEpKa
JI1.4J12.1 3aJIaHuMH,
J12.2 J12.3 3aluTa
1a00PaTOPHBIX
pabot
Paznea 13. Yraesonopoasbl.
Kaaccuduxanus. IlpenensHsbie,
HempeaeJIbHbIE U APOMATHIECKHE
yrieBonopoansl. KpaTkas xapaktepucTuka
METO/J0B MOJIy4eHHUS U CBOHCTB
YIJIEBOIOPOIOB
Tema 13 YraeBomopoasl. Knaccuduxanusi. OIIK-1.1 JIT.1JI1.2 Ompoc,
IIpenensHble, HENIPEEIbHbBIE U OIIK-1.2 JI1.3 MIPOBEpKa
apoMartuyeckue yriaeBojopoabl. Kparkas JI1.4J12.1 3aJlaHuH,
XapaKTepUCTHKAa METO0B HOJTY4eHUs U JI2.2J12.3 3aIUTa
CBOWCTB yrieBogopoaos /Cp/ 1a00PaTOPHBIX
pabot
Paznen 14. IIpousBoaHbie yriieBoaopoi0B
Tema 14.1. I'anoreHcoaepxaiue OIIK-1.1 JI1.1J11.2 Omnpoc,
IIPOU3BOJHBIE YIIECBOLOPOIOB. OIIK-1.2 J1.3 IIPOBEpPKA
I'omonornyeckuii psia. Ctpoenue. M3omepust. JI1.4J12.1 3aJlaHuH,
®wuznyeckue cBoiicTBa. JlabopaTopHBIE 1 JI2.2J12.3 3aluUTa
MPOMBIIIICHHBIE CIIOCOOBI TTOTydeHHS. 1ab0paTOPHBIX
Kparkas xapakrepucTuka peakMoHHON pabot
cnocobHocTH. /Cp/
Tema 14.2. I'mapokcuicoaepxamue OIIK-1.1 JI1.1J11.2 Omnpoc,
MIPOU3BOJIHBIE YIJIEBOIOPOIOB. OIIK-1.2 JI1.3 NIpOBEPKA
T'omonoruyeckuii psa. Ctpoenue. Mzomepus. J11.4J12.1 3aJaHUH,
dusnueckue cBoiictea. JlabopaTopHbie U JI2.2J12.3 3aluTa
MPOMBIIIICHHBIE CIIOCOOBI TIOTyIeHHS. nmabopaTopHBIX
Kpatkas xapakrepucTiKa peaKMOHHOM pabort
criocobHocTH /Cp/
Tema 14.3. Oxconpou3BOIHBIC OIIK-1.1 JIT.1JI1.2 Ompoc,
yrieBo1opo1oB. ['oMonornyeckuii psia. OIIK-1.2 JI1.3 MIpOBEpKa
Crpoenne. M3omepus. Ousnueckue JI1.4J12.1 3aJJaHHH,
cBoiicTBa. JlabopaTtopHbie 1 IPOMBILICHHBIE JI2.2J12.3 3aIUTa
criocoOsI moydeHus. Kpartkas nabopaTopHBIX
XapaKTepHCTHKA PEaKI[MOHHOM pabor
cniocobnoctu /Cp/
Tema 14.4. KapOoHOBBIE KUCTOTHI U X OIIK-1.1 JI1.1 J11.2 Omnpoc,
MPOU3BOJIHBIC. | OMOJIOTHYECKUH P/l OIIK-1.2 JI1.3 MpOBEpKa
Crpoenue. M3omepus. Puznyeckue JI1.4J12.1 3a/IaHUH,
cBoiicTBa. JlabopaTopHbIe 1 IPOMBIIICHHBIE JI2.2J12.3 3amuTa
crocoObl osrydeHus. Kparkast J1a00paTOPHBIX
XapaKTePHCTHKA PEaKIMOHHOMI pabor
cniocob6HocTH /Cp/
Tema 14.5. Yraesoast /Cp/ OIIK-1.1 JIT.1JI11.2 Omnpoc,
OIIK-1.2 JI1.3 IIpOBEpKa
JI1.4J12.1 3aaHUH,
JI2.2J12.3 3aIuUTa
1a00paTOPHBIX
pabot
Tema 14.6. AMMHOKHCIIOTBI. OIIK-1.1 JIT.1JI1.2 Ormpoc,
Momunentunst /Cp/ OIIK-1.2 JI1.3 MIpOBEpKa
JI11.4J12.1 3aJIaHuMH,
J12.2 J12.3 3aluTa
nabopaTopHBIX

pabot




Pa3znen 15. 3auer ¢ oneHKO#

3auet ¢ onenkoi /3auéTCO1/ 1 8 OIIK-1.1 JI1.1J11.2 0 0

OIIK-1.2 JI1.3

JI1.4J12.1

J2.2 J12.3
21

Paspgen 16. 3auer

3auer /3auét/ 1 0 OIIK-1.1 J1.1J11.2 0 0

OIIK-1.2 J1.3

JI1.4712.1

J12.2J12.3
€

5. ®OHJI OHEHOYHBIX CPEJICTB

5.1. IlpumepHBIil NepedyeHb BONPOCOB K 3a4eTy

1. Ipenmer u 3amaun XuUMHUH. SIBIICHNS QU3NYECKHe M XUMHUYECKHe. MecTo XUMHHU CPeIH eCTECTBEHHBIX HAayK. XUMHSA U
SKOJIOTHSL.

2. OCHOBBI aTOMHO-MOJIEKYIsIpHOM Teopuu. IloHsATHE aToMa, 37eMeHTa, BeuiecTBa. OTHOCUTENbHAS aTOMHAs U
OTHOCHTEJIbHAsI MOJIEKYJIIPHASI MACCHI.

3. Moutb - equHMIIa KOTMYECTBA BellecTBa. MossipHas macca.

4. 3aKOHBI CTEXMOMETPHUH: 3aKOH COXPAHEHHsI MacChl BEIECTBA, 3aKOH MOCTOSHCTBA cocTaBa. OTHOCUTENbHAS UIOTHOCTD
rasa.

5. Crtpoenne atoma. AtomMHoe sapo. M3otonsl. CTaOUIbHBIC U HECTAOWIBHBIE SIIIpa.

6. JIBoiicTBeHHas1 mpupoaa d1ekTpoHa. CTpoeHHe dJEKTPOHHBIX 000104eKk aToMOB. KBaHTOBEIE 4rcia. ATOMHbBIE
opbuTtanu. DNeKTpOHHbIE KOHDUTYPALIMK aTOMOB B OCHOBHOM U BO30Y)KI€HHOM COCTOSTHHSIX.

7. Otkpeitue . Y. MenneneeBsIM NEPUOJUUECKOTO 3aKOHA M CO3/IaHUE NEPUOJUUECKON CHCTEMbl XUMUYECKHX
snemenToB. CoBpeMeHHas (OPMYINPOBKA IEPHOTUUECKOTO 3aKOHA.

8. CrpoeHne MepuoNIecKOd CUCTEMBI: OOJBIINE U Majble TEePUOBI, TPYIIIBI U MOATPYIIIEL.

9. 3aBHCHUMOCTB CBOICTB 2JIEMCHTOB M 00pa3yeMbIX UMM COCTUHCHHI OT MOJIOXKCHHUS AJIEMEHTa B MEPUOAMICCKON CHUCTEMe.
10. Bupmbr xuMudeckoil cBs3W: KoBaslleHTHas (TTOJSIpHAs M HETOJSIPHAs), HOHHAs, METaJUTHUecKas, BOJIOPOTHAS.

11. MexaHn3MBI 00pa30BaHUSA KOBAJIGHTHON CBS3M: OOMEHHBIN U JJOHOPHO-aKIENTOPHBIN. DHEPTHUs CBA3M.

12. DJEeKTPOOTPHLATENBHOCTD. [10MSIPHOCTD CBS3M, WHIYKTUBHBIH 3()(eEKT.

13. Kpatnsie cBsi3u. Moaens rubpuausanun opoutaieii. CBa3b dIIEKTPOHHON CTPYKTYPHI MOJICKYN ¢ MX TCOMETPHUSCKUM

CTpOCHHEM (Ha IpUMepe COSTMHEHUI 3IEMEHTOB 2-T0 Neproaa). J{ermoKkaau3aIis 3IeKTPOHOB B CONPSHKEHHBIX CHCTEMaX,
Me30MepHBIH 3 heKT.

14. BanenTtHocTb M creneHb okucneHus. CTpykTypHble (Gopmyisl. M3omepus. Bunsl n3omepuu, cTpykTypHas u
IIPOCTPAHCTBEHHASI U30MEPHUSL.

15. ArperaTHbIE COCTOSIHHS BEIIECTB U MEPEXOJbI MEXIy HHMHU B 3aBHCHMOCTH OT TEMIIEPATypsl U JaBicHUs. [a3sl.
T"a3oBbIe 3aKkoHBI. YpaBHeHHE MenneneeBa - Knanelipona. 3akoH ABOrajipo, MOJISIpHBIH 00beM.

16. XKugkoctu. Acconnanus MOJIEKyn B XKHAKOCTsAX. TBepabie Tena. OCHOBHBIE THITBI KPHCTAJUIMYECKUX PEIIETOK:
KyOWM4JecKne 1 reKcaroHajIbHEIE.

17. Knaccuduxarust XuMHUECKIX peakIuii: peakiud COeIUHEHHs, pa3JIOKEeHNUs, 3aMeIleHUs, OOMeHa.

18. OKHCITUTEIbHO-BOCCTAHOBHUTENBHbIE peakiuu. OnpeseneHre CTeXHOMETPHIECKUX KO3(D(HUIIMEHTOB B YPaBHEHHX
OKHCIIUTENBbHO-BOCCTAHOBUTEBHBIX PEAKIIUH.

19. Pan crannapTHBIX 3JIEKTPOIHBIX ITOTEHIUAJIOB.

20. TerutoBbie 3¢ dexTsl xumudecknx peakiuil. Tepmoxumuueckue ypaBHeHus. Teriora (3HTaJIbIUs) 0Opa30BaHUs
XUMHYECKHX COeTMHEHHH. 3akoH ['ecca B ClIeICTBUS U3 HETO.

21. CKOPOCTh XUMHMUECKHUX PEaKLUil. 3aBUCUMOCTb CKOPOCTH PEAKLIMU OT NMPHUPOJbl U KOHIIEHTPAMK PEarupyromux

BEIECTB, AABJICHUS, TEMIIEPaTypsl, IPUMEHEHUS KaTanu3aTopa. KOHCTaHTa CKOPOCTH XMMUYECKOH peaknuu. DHeprus aKTUBALUH.
Katanus u kaTanusaTopsl.

22. OOpaTUMOCTh XUMHYIECKHX Peaknnii. XMMHIEeCKOe PaBHOBECHE M YCIOBHs ero cMmemienns, npuaimn Jle [larense.
KoncranTa paBHOBecus, CTEIEHb IIPEBPAILCHNUS.

23. PactBOpBl. PacTBOpHMOCTD BelIecTB U €€ 3aBUCHMOCTh OT TEMIIEPaTyphl, AaBIEHUS, MPUPOIb! pacTBoputesns. CrnocoObt
BBIPAXKEHHs KOHIIEHTPALUU PAaCTBOPOB: MaccoBasi 1071, MONbHasl A0JIs, MOJISIpHAsl KOHIEHTpauus. TBepasle pacTBopbl. CriIaBbl.

24. CunpHble U cabble 3JIeKTPOIUTHL. DIEKTPOIUTHYe "cKasi auccormarmsa. KorcranTta aucconnanuu. CTeneHb
JCCOIHAIIH.

25. HoHHble ypaBHEHUS! peakiuil.

26. CBoiicTBa KHCIIOT, OCHOBaHHUH M COJIEH B CBETE TEOPHH AJIEKTPOJIUTHUECKON Aucconmranuu AppeHuyca.

27. l'unponus conei.

28. OnexTpoan3 BOJHBIX PACTBOPOB U pacIulaBoB coliel. IIporiecchl, mpoTekaronye y KaToAa U aHoJa.

5.2. IlpuMepHblii NepevYeHb BOMPOCOB K IK3aMeHY

He npenycmorpen VII

5.3. TeMaTHKa KypCcOBBIX padoT (KypPCOBBIX MPOEKTOB)

He npenycmotpeno YII




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

OdopmieHne 1 3aIUTa OTUYETOB K TaOOPaTOPHBIM paboTam

JlaboparopHas paboTa BBITOIHACTCS KaKABIM CTYICHTOB HHAMNBHUAYAIBHO. 17151 SKOHOMUH BpeMeHH U 0oJjiee MTyOOKOTOo
OCMBICIICHUS Ta00PAaTOPHOH PabOTH HEOOXOANMO B MPOIIECCE CAMOTIOATOTOBKH MPOYNTATh ONMHCAHHE OMBITOB, YACTHIHO
3aMOJHUTH IPOTOKOII TabopaTopHOit paboThl. Ha Kax0M 3aHATHHU TOCIE BBIIOIHEHUS SKCIIEPUMEHTAIbHON YaCTH MIPOBOIUTCA
TEKyLIUH KOHTPOJIb 110 YCBOEHUIO yueOHOro Matepuana. CTyIeHTy npeiaraeTcsa HeCKOIbKO BOIIPOCOB, HAa KOTOPBIE OH JaeT OTBET
WITH YCTHO, WJIM B MIMCEMEHHOM BHJE. ECITH CTyneHT paBUIbHO OTBETHII HA TPEIUIOKEHHBIE BOIIPOCKI, 3HAYHT, MaTepHal TEMBI HM
YCBOCH, U OH IIOJTyJaeT 3a4eT 110 JaHHOU TeMe.

Takum 06pazoM, GOH OIIEHOUHBIX CPEICTB 10 JAHHOH (hopMe KOHTPOJISI BKIIIOUACT B ce0s 2 SJIeMEeHTa:

- TpeOOBaHUs K 0(OPMIICHHIO OTUETA,;

- TOTIOJTHUTEIBHBIC BOTIPOCHI JUIS 3aIUTHI JIAOOPAaTOPHOH paboTHI.

TpeboBanus kK 0pOPMIICHUIO OTUETA IO JTAOOPATOPHBIM paboTaM

BBEJIEHHE

Oo0mue TpeOoBaHUS K BRITIOIHEHHUIO JJAO0PAaTOPHBIX paboT

[lepen BeImoTHEHNEM Ta00PATOPHOTO MPAKTHKyMa HEOOXOJMMO Ha BBOJHOM J1a0OPaTOPHOM 3aHATHH M3ydUTH OOIIHE IPaBHUIa
MOBE/ICHUs U TEXHUKY 0€30MaCHOCTH TPH BBIMOTHEHUH J1a00PaTOPHBIX paboT [0 XUMHUH, CIIUCOK JIUTEPATyphl peKOMEHTyeMOH JUls
HCITOJIL30BaHMS TIPH OATOTOBKH K BHITIOJTHEHHMIO TA00PaTOPHBIX padboT u «TeMaTHdeckuil I1aH 1abopaTopHBIX paboTy,
WUMETOIINICS B Ta00OpaTOpHH.

ITopsinoK MOATOTOBKY K BBITIOJHEHHIO JIA00OPaTOPHOM pabOTHI:

CTyzmeHT IOJDKeH SBISTHCS Ha T1a00paTOPHBIE 3aHATH IT0ATOTOBICHHBIM K 1a00paTOpHOH paboTe, BBIOJIHEHHE KOTOPOi
MPEeIyCMOTPEHO TEMATHUECKUM TUIAHOM Ha COOTBETCTBYIOIIYIO J1aTy.

IIpenBapuTenpHas MOATOTOBKA K paboTe BKIOUAeT 0(hOpMIICHNE IIEPBOM U BTOPOI YacTH OTYETa IO COOTBETCTBYIOMIEH (hopme u
BBINOJTHEHHE 3aJaHUs U CAMOCTOSITENIbHOI OATOTOBKYU K yKa3aHHOU 1abopaTopHOIt paboTe ¢ UCMOIBb30BaHHEM MaTEPUAIOB
JICKIUH, YIeOHNKA U TaHHBIX METOIMICCKHUX YKa3aHHH.

Otuer o npencrosieit padote opopmisiercs o cieayromiei popme: nata BeIIOTHEHHUS padboThl, Ne mabopaTopHoit paboTHI,
Ha3BaHHe paboThl, | TeopeTnueckas yacts, Il mpakTryeckas 4yacTs.

Teopernueckast 4acTh - B pa3Jielie U3J1araloTcsi OCHOBHBIE ITOHSTHS, 3aKOHBI, pacueTHbIE (GOPMYIIbI, KOTOpbIE HEOOXOANMO YCBOUTD
JUISL CO3HATEIIFHOTO BBITIOTHEHNUS SKCTIEPIMEHTA B TPaMOTHOI 00paboTKH pe3ynbTaToB. [lepeueHs MOHATHI 1 3aKOHOB UMEETCS B
METOIMUECKUX YKa3aHUSAX K COOTBETCTBYIOMIEH 1a00paTOpHO paboTe B pa3zene «reopeTndeckast 6a3a 3KCIEPUMEHTa, C
UCIIOJIb30BaHNEM KOTOPBIX BBIBOASATCS (DOPMYIIBI [UIS pacyeTa onpeessieMoi B paboTe BemMYKHbL. B KOHIIE pa3/iena npuBoasTCs
pELICHHS M Pe3yNIbTaThl BRITIOTHEHHUS 3aJaHUH IJIsl CAMOCTOATEIIFHOM MOATOTOBKH K COOTBETCTBYIOMICH Tab0paTOpHOH paboTe.
IIpakTiyeckas 9acTh - B pa3zene MPUBOIUTCS:

PHUCYHOK U OIHCaHUE ONBITHON YCTaHOBKU;

nepedeHb HEOOXOAUMBIX PEaKTHBOB, IIOCYAbI, BCIIOMOTAaTENIbHBIX MAaTEPUAIIOB,

M3MEPHUTEIBHBIX TIPHOOPOB (IS H3MEPHUTEIBHBIX IPHOOPOB YKa3aTh KIIACC TOYHOCTH, IICHY JACJICHN) B METOANIECKHX YKa3aHHUAX K
BBIIIOJTHEHHIO COOTBETCTBYIOLIEH Tab0opaTopHOil paboTHl);

TUIaH KCIIEPHMEHTa;

YpaBHEHUS peaKInii;

TabJHIa IS 3aITUCH Pe3yAbTaTOB H3MEPEHHUIH.

ITopsinoK BBIMOIHEHUS 1Ta00PaTOPHOU pabOThI

Ha nabopaTopHOM 3aHSTHH CTYAEHT Y4acTBYeT B MHIUBHYaIbHOM COOECEIOBaHNH C TIPEMIOAABATEIIEM 10 COJIEPKAHHIO
npencrosmiei padotsl. [IpenogaBaTens genaer 3aKIOYeHNE 0 TOTOBHOCTH CTYAEHTa K paboTe Mo copepKaHuio 1 1 2 acTer
0TYeTa, pe3yabTaTaM BBIIOIHEHUS 3aJaHUS IS CAMOCTOSITENIBHOM MOATOTOBKHU, KOTOPHIE IIPEACTABIAIOTCS B BUJIE CIICIYFOIINX
TabIuUIL.

B ciygae moctaTogHOTO YpPOBHS ITOATOTOBKH CTY/ICHT ITOJTydaeT JOITYCK K BBITOJIHEHHUIO SKCIIEPUMEHTA U 110]] HAOIIOICHHEM
nabopaHTa BEIOIHSACT PaOOTY B COOTBETCTBHH C INTAHOM SKCIEPHMEHTA, BHOCHT PEe3yAbTaThl H3MEPEHUH B TaOJIHILY, TPOBEpsIET
HOJydIEHHbIE Pe3yIbTaThl U IPABUIBHOCTD UX 3aIHCH y IPENoaBaTels. B ciaydae HeMpaBUIbHOTO U3MEPEHUS U 3alUCH
MOJTy4EHHBIX PE3yNIbTaTOB CTYIEHT MOBTOPSAET U3MEPEHUS U KOPPEKTUPYET 3aMUCH PE3YAbTATOB, IOTOMY PE3YIbTAaThl U3MEPEHUH
Ha IIepBOM 3Tarle [esiecoodpa3Ho BHOCUTE KapaHaanioM. [Ipi MoCTHkeHnN pa3yMHBIX Pe3ybTaToOB 1 MMPABIIIFHOTO UX BHECEHHS B
TabIHIly He0OXOIMMO MIPUBECTH B MOPAAOK pabodee MEcTo, CAaTh METOANIECKHE yKa3aHus, 000pyI0BaHHE SKYPHOMY HIH
1a00paHTy U MOAMNKCATh TaOIHILy SKCTIEpUMEHTANbHBIX JaHHBIX Y IIpenojaBartels. B 3ToM ciydae cTyIeHTY 3a4UThIBaeTCS
BBITIOJTHEHHE SKCIIEPUMEHTa, MY CIIeyeT IPUCTYIUTH K 00paboTKe pe3ylbTaToOB U COCTABIICHHUIO CICAYIOMIETO pa3/iesia OT4era -
[II Pac4eTs! 1 BHIBOIBI.

B pazaene nomKkHBI OBITH MPEICTABICHEL:

Pacuer omnbITHOTO 3HaYeHHs (XOIBITH.) ONPEAEIEMO BeTMINHEI IyTEM MOACTAHOBKH B PACUETHYIO (POPMYITy COOTBETCTBYIOIINX
TaOJTHYIHBIX TaHHBIX.

Pacuer Teopernyeckoro 3HaueHUs (XTeOp.) OMpeaesieMOil BETMYHHBI [0 COOTBETCTBYIOMIEH Gopmyre.

Pacuer oTHOCHTENBHOI OIIMOKH ¢ TOUHOCTHIO 10 0,1%.

ITpu nmpoBeeHUH PAcUETOB M BHECEHWH YHCIIOBBIX 3HAUCHHH PE3yIIbTATOB H3MEPEHHUI M PACIETOB B TAOUITY HEOOXOANMO
PYKOBOJICTBOBATHLCS OOLIMMH TPaBUIIaMH 110 00pabOTKe Pe3yabTaTOB U3MEPEHHIA.

ITocne 3aBepuienus 111 yactu oryera, oH caaercs Ha npoBepKy. Ilocie nonoXKUTENbHBIX PE3YITATOB IPOBEPKU OTUETA JJAaHHAs
paboTa CYNTACTCS BHITOJIHEHHOH.

CTyIeHT JOoIycKaeTes K 3K3aMeHy 110 JHUCIUIUINHE, eCII UM B TEUEHHE CEMECTpPa BBITIOTHEHBI BCE IPEAYCMOTPECHHEIE
TEeMaTHYECKIM IIAHOM J1a00paTOpHBIE pabOTHI, TOIYYCHBI IOJIOKUTENIBHBIEC PE3YAbTATHI TP BBOAHOM KOHTPOJIE, KOHTPOJIBHOH
paboTe U BHINOTHEHB! MHANBUIyaIbHbIE 3aJaHUS 110 COOTBETCTBYIOIINM pa3zienaM MPOorpaMMBl.




Bomnpocs! 1 3amuTel 1a60paTopHOH paboTe
Bormpocs! 1 3aaun k 1abopaTopHOH paboTe CKOPOCTh XUMUUYECKOH PeaKiiimy

1. UTto Ha3bIBaeTCs CKOPOCTHIO XUMHYECKOH peakiuu? B Kakux eauHHUIIaX OHA M3MepsaeTcs?

2. Kaxkue (akToph! BIUSIOT Ha CKOPOCTh XUMUYECKOI peaxnuu?

3. 3aBHCUMOCTb CKOPOCTH PEaKIMU OT KOHLEHTpPAIUU PEarupymouX BEIIeCTB B TOMOT€HHON CHCTEMe.
4. 3aBHCUMOCTb CKOPOCTH PEaKIMU OT KOHLUEHTpPAIMU PEarnpyIoIUX BEILECTB B FETEPOr€HHON CHCTEME.
5. 3aKOH JEHCTBYIOIIUX Macc.

6. KoncranTa CKOPOCTH XUMHUYECKOH PEaKLUU.

7. BnusiHre TemmnepaTtypbl Ha CKOpPOCTh XUMHUYeCKUX peakiuid. [IpaBuino Baut-T'odda.

8. UYro Takoe KaTannaTop, KaTall3 W WHTHOUTOP, IUIS YeTO OHH HYXKHBI?

9. KakoB MexaHW3M IEHCTBUS KaTaan3aTOPOB B TOMOTCHHOH M TeTEpOTeHHOH cucremax?

10. BrIpazuTe MaTeMaTHUECKH CKOPOCTH MPSIMBIX U OOpATHBIX PEaKIMi:

a) N2 + 02 [ 2NO; 6) Fe203(tB.) + 3CO(r.) [J 2Fe(tB.) + 3CO2(T.);
B) 2NO + O2 [1 2NO2 1) N2+ 3H2 [ 2NH3.

1. Bo ckonbko pa3 yBeIMUIHMTCA CKOPOCTh PEakIMU MpH MOBBIIEHHH TeMmepatypsl ¢ 20°C go 50°C, ecnu TemmepaTypHBIit
k03 duimeHT pasex 3.
12. Bo ckombko pa3 cremyeT yBeNMUYHTH KOHIGHTpaIwio BemiecTBa B2 B cucreme 2A2(r.) + B2 = 2A2B(r.), 9To0BI ipn

YMEHBIIEHUU KOHIIEHTPALluK BEIIEeCTBAa A B 4 paza CKOPOCTb IIPSIMOM
peakIy He U3MEHUNACh.

13. B cucreme CO + C12 = COCI2 xonueHTparmo yrapaoro rasa yseaundwid ot 0,03 mo 0,12 Momb/i, a KOHIEHTPALHUIO
xmopa — ot 0,02 1o 0,06 Mob/1. Bo ckobKo pa3 Bo3pocia CKOPOCTh MPSMON peakIin?

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

15. Ipu 150°C HexoTopas peaknus 3akaH4duBaercs 3a 16 muHyT. [IpnHEMas TemmepaTypHbIH KoddduImeHT ckopocTH

peakIiy paBHBIM 2,5, pacCUUTaTh, 4epe3 KaKoe BpeMs 3aKOHUUTCS 3Ta PEeakIys, eClIi IpoBoauTs ee: a) mpu 200°C; 6) mpu 80°C.

Bompoce! 1 3a1a4n K 1a00paTOpHOH paboTe « XMMHIECKOE PABHOBECHE

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

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

3. Jaiite onpeneneHne NOHATUIO KOHCTAHTA PaBHOBECHSL.

4. CBs13p KOHCTaHTHI PAaBHOBECHS C PABHOBECHBIMU KOHIEHTpanusMu. OT KakuxX (paKTOPOB 3aBUCHUT 3HAUEHHE KOHCTaHTEHI
paBHOBecus?

5. Coopmynupyitre npuniun Jle-lllarense. Kakue akropbl BIUAIOT HA U3MEHEHHE XMMHYECKOTO PaBHOBECHS?

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

7. Kak BnusitoT yBenmuueHHEe KOHLEHTpPAIMU NMPOAYKTOB PEaKIMU, TEMIEPATYpPhl U JaBJIEHUS HA CMELIEHHE XHMUYECKOTO
paBHOBecus B peakiuu: N2 + 3H2 [ 2NH3 + Q.

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

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

10. Kak Bnuser uaMeHeHHe NaBJICHHUS Ha PABHOBECHE CIIEAYIOIMIMX PEaKIHii:

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

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

[H20] = 0,12 momw/it; [C12] = 0,12 moms/it; [HCI] = 0,3 mons/it; [O2] = 0,2 momnw/i1. Halinure: a) 3HaueHHe KOHCTAHTHI PABHOBECHST;
0) KaKOBBI HCXO/IHBIE KOHIICHTPALNHU XJIOPOBOAOPOa U KUCTIOpoaa?
12. Kak BIUSIIOT YMCHBIICHHE TEMICPATyphl, IaBJICHHS U KOHLCHTPAIMU MPOAYKTOB PEaKIMU Ha
CMEIIICHAE XUMHYECKOTO PABHOBECHS B CIICIYIOMINX CHCTEMAX?

a) 2NO + 02 1] 2NO2 + 28 kkai; 6) 2HBr [] H2 + Br2 -16 kkain.
13. Koncranta paBHoBecus peakiuu FeO(k.) + CO(r.) [ Fe(x.) + CO2(r.) mpu HeKoTOopoii Temnepatype pasHa 0,5. Haiinurte
paBHoBecHble KoHneHTpauu CO u CO2, ecnu HavadbHbIE KOHIIEHTPAIMK 3THX BeniecTB cocTtapsuin: [CO] = 0,05 moun/it; [CO2]
=0,01 mMoJb/11.
14. PaBroBecue B cucreme H2 (r.) + 12 (r.) [] 2HI (r.) ycraHOBMIIOCH ITpH cleAyromux KoHIeHTpanusax: [H2] = 0,025 momns/m; [12]
= 0,005 mous/m; [HI] = 0,09 mons/n. Onpenenure UCXOAHBIE KOHLEHTPALMK HOAA U BOJOPOJA.
15. Tlpu HexoTopo¥i TemnepaType paBHoBecue B cucreme 2NO2 [1 2NO + O2 ycTaHOBHIJIOCH MPH CIEAYIOINIMX KOHIEHTPALIUSX:
[NO2] = 0,006 monb/m; [NO] = 0,024 monw/n. Halinure: a) KOHCTaHTY paBHOBECHUS peakiiu; 0) NCXOAHYIO KOHIeHTparmio NO2.

Bomnpock! 1 3aaaun k gabopatopubiM pabotam o TeMe PACTBOPDI: «Teopus 37eKTpOIUTHIECKON AUCCOHAIMy. Peakinu
MOHHOTO 00MeHay, «IoHHOE MPON3BEICHUE BOJIBI, BOJIOPOTHBIN MOKa3aTeNby, « [ Uapoam3»

JaiiTe onpeneneHuss NOHATUSIM AJIEKTPOJIUT U HEAIEKTPOoIuThl. [lpuBeaute npumepsl.

ChopmynupyiTe TpH MOJOKEHUSI TEOPUH AIIEKTPOJUTHUECKON AUCCOIMALINY IIBEICKOTO XUMHUKa AppeHuyca.
KakoB MexaHU3M 3JEKTPOIUTUYECKON TUccolMalum?

JaiiTe onpeneneHust MOHATUSIM TUAPATHI, COJIBBATHI, THApATAlMs U coibBaTanus. [IpuBeanre nmpuMepsl.
Jucconnarusi KUCIOT (OTHOOCHOBHBIX, IByXOCHOBHBIX M TPEXOCHOBHBIX).

Juccounarusi oCHOBaHUN (OJAHOKHCIOTHBIX, ABYXKUCIOTHBIX M TPEXKUCIOTHBIX).

Juccoumanust cpeaHUX CoJieH, KUCIBIX M OCHOBHBIX COJICH.

VonHble ypaBHEHHS peakiuii (Kakue BEIIeCTBa CIIENyeT M300pa)kaTh B BHIE MOJEKYN).

[IpuBeauTe npuMepsl HOHHBIX PEaKIHi UAYIIMX C 00pa30BaHHUEM OCAJKOB.
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10. IMpuBeguTe mMpUMeps! HOHHBIX PEAKIUH UAYIUX ¢ 00pa30BaHMEM ra3000pa3HBIX M MaJOPaCTBOPHMBIX BEIIECTB.

1. [TpuBenuTe IMpUMEpPHl HOHHBIX PEAKIMH HAYIIUX ¢ 00pa30BaHHEM MaJIOANCCOLMUPYIOIMX BEIIECTB (CIa0dbIx
AIIEKTPOJIUTOB).
12. IMpuBeauTe MpUMeEps! HOHHBIX PEAKIUH MAYIMUX ¢ 00pa30BaHMEM KOMILIEKCHBIX COCTMHEHHI.

13. Crenens nucconnanuu. Koncranra qucconyaiuy.

14. ®akTOphI BIUIONIKE HA CTENIEHb TUCCOIMAINH (TIPUPOIa PACTBOPHUTEIS,
KOHIICHTPAIIHsI PACTBOpA M HATNYHE OJHOUMEHHBIX HOHOB)

15. CunbHble U cradble SIeKTPOIUTHI.

16. [IpuMeHeHHE 3aKOHA ISHCTBYIONIMX MAace K Ca0bIM DJIEKTPOIUTAM.

Bomnpocs! u 3a1aun k 1a60paTopHEIM padoTaM « OKHCIUTEIFHO-BOCCTAHOBUTEIBHBIE PEAKITHI, « DIMEKTPOIH3)

Dnexrponus. 3akoHsl Dapajes.

B udem pasHuILa MpoIECCOB 3NEKTPONN3a PACIIaBOB U PacTBOPOB. IIpuBecTH MpHUMeEpHI.

UTto Takoe BBIXOJ MO TOKY?

UYro Takoe 3IEeKTpOopapUHIPOBAHHE METAJIIOB?

. Haiinute 0o0beM kuciopona (H. y.), KOTOPBIH BBIIENSAECTCS HPH MPOIyCKaHUU TOKa cuiol 6A B Teuennn 30 MUH. yepe3
BoAHBIN pactBop KOH.

6. [pu snexrponuze BogHoro pactBopa Cr2(SO4)3 Tokom cuioit 2A Macca kaToJa yBenmuumiach Ha 8 . B TeueHHn kakoro
BpPEMEHH ITPOBOAUIN IEKTPOIHU3?

7. BBIYUCITUTD SJIEKTPOXMMUYICCKUI SKBUBAJICHT IIUHKA, €CIIM TIPHU 3JeKTposu3e pactBopa ZnCl2 Tokom 2,8A a 3a 5 mun 32 cek
Boienmiioch 0,314 r uunka. [lpuBenure cxemMy 3J€KTposIM3a U ypaBHEHHUS PEAKIMA Ha 3JIEKTPOaax.

8. IIpu anexTpomnm3e pacTBopa Cyiab(aTa MeIu Ha aHOJE BeLAenmiIock 560 M kucnopoga. CKOIBKO TpPaMMOB MU BEIIETUIOCH Ha
kaTozae? HanumuTe ypaBHEHUs peaKiyii, TPOTEKAIOMINX Ha 3JEKTPOIax.

9. CocTaBUTB 3IEKTPOHHBIC YPaBHEHUS PEaKIHi, MPOUCXOAIINX Ha YTONBHBIX AIEKTPOIAX IPH HIEKTPONIN3E PACTBOPA XIOPHIA
meu (II). Ompenenuts, Kakue IPOIYKTHI BBLACISIOTCS Ha MIEKTPOAAX.

10. CocTaBUTh 2JEKTPOHHBIE YPaBHEHHSI TPOLIECCOB, IPOUCXOIAINX IPU DJIEKTPOJIM3€E pacTBOpa cynbhaTa IUHKA C UHEPTHBIMU
ekrpogaMu. ONpeennTs COCTaB MPOILYKTOB, BBIACIUBIINXCS HA IEKTPOJaX 1 00Pa30BaABIINXCS B KATOAHOM U aHOJIHOM
TPOCTPAHCTBE.

11. CocTaBUTH NIEKTPOHHBIE YPABHEHUS PEAKIIHH, TPOHCXOSNINX P JIEKTPOIN3E PACTBOPA Cynb(haTa HUKEIS C HUKEICBBIM
aHOJIOM.

12. KakoBa cuia Toka mpu 3JIeKTpoJiu3e, eciu 3a S0 MuH Beienuinack Best Meab u3 120 mu pacrBopa CuSO4 konnentpamuu 0,4
MOJIB/1?

13. Kakoii 06beM Bogopoaa (H.y.) BEIIETUTCS Ha KaToJe, eciu yepe3 pactBop NaCl npomymien Tok cuitoit 2A B Teyenue 20 Mun?
14. Jlerans xpomupyercs B BogHoM pactBope Cr2(SO4)3 npu cuie Toka 3A. OnpeaenuTs NpoI0KUTENLHOCTD AJIEKTPOIIN3a, €CITH
Ha TMOBEPXHOCTH JIETaN HeoOXouMo HaHecTH 1,3 T xpoma. Beixon mo Toky paser 40%.

15. B ueM 0cOGEHHOCTH METATTHYECKON CBA3U?

16. Yto Takoe psA HAIPsHKEHHUs METAJUIOB, M KaKHe MPaKTUUECKUE BBIBOJIbI MOXKHO CHAEIATh U3 HErO?

17. Kakyro (hyHKITHIO BEIITOTHIET METAILT IIPU B3aNMOJICHCTBUM C KUCTIOTaMuU?

18. Yem oOBsACHsETCS TaCCHBUPOBaHKE MeTamioB? Kakue MeTauibl HaCCHBUPYIOTCS KOHIIGHTPHPOBAaHHBIMHU PAaCcTBOPAMH CEPHOH U
A30THOM KHCIOTHI?

19. Kakue MeTauibl B3aMMOAEHCTBYIOT C KUCJIOTaMU U Lieaoyamu?

20. Kakue mpoyKTHI IOJTy9atoTCsl TIPU B3aMMOACHCTBUN aKTHBHBIX MeTaslioB (Li — Al) ¢ KOHIIEHTPHUPOBAHHOW CEPHON KUCTIOTOM?
IIpuBenure npuMepsl U HAIMINUTE YPABHEHUS PEAKLIMMI.

21. Kakue BeliecTBa rmoay4arorcs Mpy B3aUMOJICHCTBIH MaJIOaKTHBHBIX MeTaJI0B (Cu — Au) ¢ KOHIIGHTPUPOBAHHOW a30THOM
kuciotoi? [IpuBeaure npuMepsl ¥ HAUIIUTE YPABHEHUSI pEAKLIUIL.

22. B pacTBOp XOpOBOIOPOJHOM KHUCIOTHI OIYCTHIN IIMHK KoJImdecTBOM Bermecta 0,2 Mois. Kaxoit 00pem raza Moxer
BBLIENUTHCSA (H.Y.)?

23. Jlnst nosrydeHust BOZopoa 06paboTanu cMech CTPYKEK MeTalula i MeJI Maccoi 1 r pacTBopoM pa306aBiIeHHON cepHOM
KUCTIOTE. OOBEM BBIISIUBIIETOCS BOJIOPOIA OKa3aJICs paBHBIM 1,12 11 (H.y.). BEIUHCINTB cOCTaB CMecH B POIIEHTAX.

24. Ipu pacTBOpeHHU 0Opa3La cMeCH OIMMIOK MEAIH, XKeNe3a U 30J0Ta B KOHIIEHTPUPOBAaHHON a30THOH KucIoTe 00pa3oBaiocs 6,72
nrasau 8,55 r HepacTBopuMoro ocratka. [Ipu pacTBOpeHHH Takoi ke HaBECKH B XJIOPOBOJIOPOAHON KUCIOTE BBLAEIUIOCH 3,36 1T
raza. OnperenuTs IPOICHTHBIH COCTaB HCXOTHOW CMECH.

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

DA e~

a) MarHu#, 0) xpowm, B) HAaTpHUH, T) pTYTh
26. Kakye U3 IepeyrciIeHHBIX METAIIOB CIIOCOOHBI BEITECHUTD BOJOPOJ M3 BOIBI?
a) JxKemneso, 0) Hatpwmii, B) cepebpo, T) JIUTHA

27. XKene3Has mIacTUHKa Maccoif 6 T MOTpyxeHa B pacTBOP MeIHOro kynopoca. [InacTuHKy BeIHYnH, BeIcymmn. Ee macca
okazanach paBHo#t 10,13 r. 28. Beiuuciute Maccy Meau, OCEBIIEH Ha MIACTHHKE.

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

Bormpocs! 1 3agaun k mabopatopHoit pabote «HachleHHbIe YTIIeBOJOPOBDY

1. IIpoBepuB pacTBOPUMOCTb B CEPHOM KUCIIOTE U LIEIOYH, CIEJIANTE BBIBOJ, O KUCIOTHO-OCHOBHBIX CBOMCTBAaX
Ba3€IMHOBOIO Maca.

2. CpaBHHUTE pacTBOPUMOCTb Ba3eIMHOBOIO Macna B KaXKAoil U3 Tpex Ipynn pacTBoputenei. B kakoil rpymme
pacTBOpsieTCs Ba3eIMHOBOE Macio?

3. Ha ocHOBaHMH ITOJydEHHBIX PE3y/ITATOB NPEICKAXUTE, B KAKOM M3 pacTBopuTeneil — quatunosoM sdupe ([1=1,15D, [
=4,34), nuokcane ([1=0, [1=2,21) win numeruindopmamuae ([1=3,86D, [1=36,7) — Ba3eIMHOBOE MACIIO PACTBOPATHLCS HE OYIIeT.




4. IMpoucxoaut mu U3MEHEHHE OKPACKH IEepMaHraHaTa KaJlus B Ipooupke?

5. CpaBHHUTE JIEHCTBUE OKHCIUTENEH — NepMaHTraHaTa Kajius B HEHTPAJbHOM, KUCIION M LIEIIOYHON cpeax — Ipu
KOMHATHOM TeMIlepaType U NMPU HarpeBaHUU.

6. Ha ocHOBaHNH IPOBEJECHHOTO HKCIIEPUMEHTa CAETAalTe BBHIBOJ 00 OTHOIIEHHH aJKAHOB K OKHCIICHHIO.

7. [To xakoMy MeXaHU3My MPOTEKAET peakiys OpPOMHUPOBAHUS MPEAETbHBIX YIIIEBOJOPOJIOB?

8. IMoyeMy 11 IpoBeieHNsT pEaKIH OPOMHPOBAHHS aJKaHOB HeoOXoauMo obirydenne Y® cerom?

9. OOBsicHATE, TTOYEMY B 3aKPHITON YEPHBIM KOJIMAYKOM KIOBETE€ PEAKIMOHHAS CMeCh He 00eCIBEUMBAETCS.

10. Hanmmure craaun peakiun OpoMHpOBaHUS TekcaHa (B reKcaHe HECKOJbKO BTOPUYHBIX aTOMOB YIIIEpoJa H,

CIIeIOBATEIBHO, BO3MOYKHO 00pa30BaHUE CMECH IIPOJYKTOB MOHOOpOMUpoBaH¥st). Ha30BUTE MPOIYKTHI peaKIHH.

Bomnpocs! u 3axaun x 1abopaTtopHOi paboTte «HeHachIIeHHBIE YTIICBOAOPOIBI. AJIKEHbI, ATKUHBI, aJIKaIUCHBD)

I. Hanumure peakiuio 6poMUpPOBaHUS 0JIEMHOBOM KUCIOTHL. OOBSICHUTE MPOCTPAHCTBEHHOE HAIPABICHUE PEAKLIUU.
2. Kakast kadecTBeHHas! peakIysl UCIOIb3YeTCs JUIS JOKAa3aTeNbCTBA HEHACBHIILIEHHOCTH HCIBITYEMOIO COCAMHEHHUS?
3. CpaBHHUTE pEaKIOHHYIO CIIOCOOHOCTH OJEHHOBOH M (hyMapoBOH KHCIOT B PEaKIUAX 3IEKTPO(GHUIEHOTO

npucoequHeHus. bpoMupoBaHKe 0JICMHOBOM KHCIOTHI TPOUCXOJUT NMPHU KOMHATHOH Temmepatype. [Ipenckaxkure, moTpedyercs Iu
HarpeBaHue NpH OPOMHUPOBaHUH (PyMapOBOIl KUCIIOTHI.

4. HammmmmTe cxeMbl peakiuii moxydeHus, OpOMHPOBAHUS W MATKOTO OKHCIICHHS (TMAPOKCHIMPOBAHMA) STHICHA.

5. O yeM CBUCTENBCTBYET HaONIOIaeMoe B ONBITE 00ECIBEUMBAHNE OPOMHOMN BOJBI M pacTBOpa IepMaHraHaTa?

6. HanummuTe cxeMbl peakiuy MOTydeHHs aleTUNICHAa M KaueCTBEHHBIX PEaKIMi, BBIMTOTHEHHBIX B 3TOM OIIBITE.

7. OOBsICHUTE NIPUYMHY HAIMYMS B IIEPBOH MPOOHMpPKE LICIIOYHON Cpebl, OOHApYKHBAeMOIl ¢ MOMOIIBIO (eHonpTaNeHHa.
8. O yeM CBHCTENBCTBYET B HAOIIOZAEMOM ONBITE 00ECIBEUYMBAHHE OPOMHON BOJBI M pacTBOpa MEpMaHTaHATa Kayus?
9. Kaxkoe 3aximrodeHre 0 CTpOGHHH NMPOAYKTAa PEaKIH MOXKHO CIETaTh Ha OCHOBAHUM NPOOBI C OpOMHOI BOJOM?

10. HanummuTte cxeMy peakuuu 6poMUpOBaHUs METUIMETAKpHUIaTa.

Bomnpocs! u 3a1aun k 1a60paTOpHOH paboTe «ApOMaTHIECKHE YIIIEBOIOPOIBDY

I. Hanumure cxemy okucieHus 1-MeTHiI-2-3THIO0EH301a.

2. B pesynbraTte oxncieHus romonora GeH3071a MoiydeHa TepedraneBas kuciaoTa (6eHsoi-1,4-1ukapOoHOBast KUCIOTA).
Kaxkue yrneBomopo s MOTIIH OBITH IOABEPTHYTH okuciennio? [Ipusennte 1-2 mpumepa.

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

nipu remneparype 140-190 °C.

Bomnpocs! u 3anaun x 1aboparopHoii padote «MOHOGMYHKIIMOHATBHbIE TIPOU3BOJHEIE YITIEBOIOPOIOB. ['aIoTeHONIPOM3BOAHEIE,
THIPOKCHIICOAEPIKAIUeE TPOU3BOIHBIC (CIIUPTHI, (PEHOIIBI)»

L. HanunmmuTte cxeMy peakuuy NOdydeHHs XJIOpITaHa.

2. Ilo xakoMy MeXaHU3My NPOTEKAET 3Ta peaxuus?

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

4. Hanumure peakiuro ruaposinia OSH3WIXIOpHIA.

5. ITo xakoMy MeXaHW3My HPOUCXOAUT PeaKIys THAposn3a OeH3mIKIopuaa?

6. [Touemy OeH3MIXIOPHUI JIETKO BCTyHaeT B peakuuio ruapoimnza? Kakas mpomexyroyHasl yacTHLia oOpasyeTcsi B Xoze
peakuu?

7. YeMm 00BsICHACTCS YCTOWYNBOCTE XJIOpOeH30a K THApoin3y? ONHImuNTe pacrpeneieHne 3JIeKTPOHHON ITIOTHOCTH B
MOJIEKyIIe XI0pOeH307a.

8. HanummuTte cxeMy peakuuy JeruapaTalvu 3THIOBOro cnupTta. [lo kakoMy MexaHH3My IMpPOTEKaeT dTa peakuus?

9. Kaxoit mpoxykT oOpa3syercs B pe3ylbTaTe peaknuyl JETHApaTaIlid 3THIOBOTO CITUpTa?

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

1. Ha ocHOBaHMU 3KCIIEPHMEHTAIBHBIX JaHHBIX C/ENaWTe BBIBOJ O PEAKLMOHHON CIIOCOOHOCTH HCCIIEIYEMBIX CIIUPTOB.
12. Hanmmure peaknuro B3auMoeicTBus GeHona ¢ xiopunom sxenesa (11I).

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

14. OOBsCHHUTE JIETKOCTh OpOMHPOBaHUs (eHoa.

Bomnpocs! u 3amaun x 1aboparopHoii pabote «KapOoHUIBHEIE COSANHEHUS. AJIBICTHBI U KETOHBD)

L. HanummuTte peakiuro JUCOpONOPIUOHUPOBaHUs GopManbaeruia. Hamimume, kKakoro coequHEHUsT 00yCIOBIMBAET,
KHUCITYIO PEAKIHIO Cpesibl?

2. ITo xakoMy MeXaHW3MYy OCYIIECTBILICTCS PEaKIHs IUCIPOIIOPIIMOHUPOBAHMS (hopManbiaernaa’?

3. Uro mpou3oUaeT ¢ MpOoAyKTaMHU PeaKkLUH MpU JadbHEHIIeM HX OKHCIEHMH, T. €. IpU u30bITke okuciurens? Hamumure
ypaBHEHHUE PeaKLuH.

4. Hammmmmre peakiro oxucienns gpopmanpaeruaa ruapoxcunom meau(1l).

5. CpaBHHUTE CIOCOOHOCTh K OKHCIICHUIO (popMasiberia 1 aleToHa Ha OCHOBAaHHM JKCICPHMEHTAIBHBIX HaONIONCHUIL.
6. Hanumire cxemy peakuuu BzaumoaencTBust popmanbiaeruna ¢ 2,4-TMHATPOGEHUITHIPA3HHOM.

7. ITo xakoMy MeXaHU3MYy OCYLIECTBISETCA PeaKius?

8. HammmmmTe cxeMy peaknuy MOJTydeHHsS OKCHMa aIleTOHA M ONHIINATE MEXaHH3M.

9. Hammmute peakiro oOpazoBanus ifogodopma.

10. CriocoOeH JIi STHIIOBBIN CUPT 00pa3oBBIBaTh H010(hopM?

11. Kaxkue coemuHeHHs MOXHO OOHapYXXUTh C TIOMOIIBI0 HoJ0(popMHON NpoOkI? Kakue cTpykTypHBIE (DparMeHTHI OHU

JIOJIKHBI COJIepKaTh?
12. Hanummre cxemy peakiuu aleToHa ¢ TUAPOCYIb(GUTOM HATpHUA U OOBSCHUTE, MO KAKOMY MEXaHH3MY OHA MPOTEKAaeT.




13. Kaxkne o0pa3yrorcs BeliecTBa, €ClIM Ha MOIY4CeHHOE MPOU3BOJHOE MOIEHCTBOBATh Pa30aBICHHBIM PACTBOPOM KHCIOTHI?

Bomnpock! 1 3a1aun k 1abopaTopHoit padote «KapOoHOBBIC KHCIOTHI M UX (YHKIIMOHATBHBIC TPOU3BOTHBICH

L. HammmmTe cxeMy peaknuy OKHCICHHS OEH3aIbJernaa KUCIOPOAOM BO3IyXa.

2. [Touemy mpoucxoauT obeclBEUMBAHUE PACTBOPA MepMaHraHaTa Kajus Mpu J100aBIeHUH dTaHona?

3. HanunmmuTte cxeMy aucconnanuy ykCycHOM kucioTel. Kak moarBep:kmaeTcs 3TOT Mpolecc SKCHEPHUMEHTAIbHO?

4. HammmmmTe cxeMy peaknmy yKCYCHOM KHCJIOTHI C THAPOKCHIOM HaTpus. Kak MOXHO OnpemenuTh SKCIepHMEHTAIEHO
HEUTpaIN3alnIo yKCYyCHOW KHCIOTHI?

5 Hanumure cxemy peaximu obpasoBanus arerata sxenesa(lll).

6 Hammmmmre ctpykTypHyfo (opMyly THApPOKCHIA IHaIieTaTa jKeiesa.

7. Hammmmte cxeMy peaknuy oOpa3oBaHUS KaJIbIIMEBOH COIHM CTEAPHHOBOI KHUCIOTHL.

8. Kaxue coennHeHuss Ha3bIBAIOTCS MbLIaMU?

9. HammmmTe cxemy peakuuy oOpa3oBaHMs OKcajlaTa KaJlbIHs.

10. Hammmmmte cxeMy peaknmm oOpa3oBaHHS 3THIIAIlETaTa.

1. ITo xakoMy MeXaHHU3MY OHA OCYILECTBISAECTCS?

12. KakoBa poib KOHLIICHTPUPOBAHHOM CEPHOM KHMCIOTHI B PEAKINH dTepHUKALIN?

13. Hamnumure cxemy peakiuu IeiI0YHOTO TUApoin3a Ha npumepe 2-0-oneoun-1-O-nansmutonsn-3-O-cTeponirivinyHa.
14. Ha gem ocHOBaHa mpo0a, ¢ TTOMOIIBI0 KOTOPOH YCTaHABIMBACTCS MOJTHOTA OMBUICHUS?

15. C Kakoil LeNpIo K peakMOHHON cMecH J00aBIseTcs HACHIIICHHBIH PacTBOP XJIOpHUIA HATPHS?

16. HanunmmuTte cxeMy peakuuy ruApoin3a MblIa Ha IpUMEpe ManbMHUTaTa HATPHsL.

17. C KaKko# LeNbI0 MPOBOJIUTCS MPEABAPUTEIIEHOE PACTBOPEHHE U MOCIEAYIONIEe BBICAIMBAHUE MbLa?

18. O yeM CBUACTENBCTBYET MEPBOHAYAIBHOE OTCYTCTBHE OKpPAIIMBAHUS WHIUKATOpA U MOSABIEHHE OKPAIIMBaHUSA MOCIE

n00aBJIEHHS BOJIBI?

Bomnpocs! u 3amaun x maboparopHoii padote «I'erepodyHKIMOHANBHBIE COeTUHEHHS. [ MAPOKCH- 1 OKCOKHUCTIOTED)

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

(parmenTa o0ycIOBIeHa peaKnus?

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

5. Kaxko#t mpomykT pa3io)keHns JIMMOHHOW KHCIOTH OOHapyxuBaercs B 1-if mpoOupke? Hamummre cXeMy peakIfiH.

6. Kaxoit nmpoxykT pasnoskeHus oOHapyxuBaercss Bo 2-if mpobupke? Hammmmre cxemy peakiuy.

7. Hanumuire cxeMy TayTOMEpHBIX IpPEBpaLICHUI alleTOyKCYCHOTO 3(upa, MPOUCXOAIIMX MIPU KOMHATHON TeMIepartype.
8. Kakoii cTpyKTypHBIH (hparMeHT MOJIEKYJbl alleTOyKCyCHOTro 3¢upa oOyciaBinBaeT (HHOJICTOBO-KPACHOE OKPAIIUBAHHE C
xnopumom xenesa (111)?

9. Kaxkue ¢akTops! criocoOCTBYIOT CTaOMIH3aLUH €HONBHOI (hOPMBI aleTOyKCycHOTO 3dupa?

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

11. HammmmTe cxeMy B3aMMOJICHCTBHS alleTOYKCYCHOTO 3¢upa ¢ pa30aBIeHHON CEpHOH KHCIOTOM.

12. Kakue mpoIyKTsl pacuierieHus! aeToykCycHoro 3¢gupa oOHapyxuBaiorcss B 1-if u 2-i nmpoOupkax? Hanummre cxembl
COOTBETCTBYIOIINX PEaKyii 0OHApYKEHUS MPOIYKTOB PACIICIICHHS.

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

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

Bomnpock! 1 3a1a4un k 1abopaTtopHoit padote «I'eTepodyHKIHOHAIBEHBIE COSTUHEHUS. AMUHOKUCIIOTHI, ICTITHIBD

1. Hanumure ypaBHEHUE peakUuU B3aMMOJAEUCTBUS INMLUHA ¢ HUHTUIPUHOM.

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

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

4. HammmmTe ypaBHEHHE peaknny B3aUMOACHCTBHSA IIHIMHA C ()OPMATBIETHIOM.

5. KakoBbl IpHUUMHBI U3MEHEHUSI OKPAaCKH MHIUKATOpa?

6. Kakoe npaxTuyeckoe NpHMEHEHHE UMEeT peakuus [ |-aMHUHOKHUCIOT ¢ opmanbaeruaom?

7. HammmmTe cxeMy B3anmMOJIEWCTBHS TIIMIKMHA C a30THCTOH KHCIOTOH. HazoBure 0OpazoBaBIIecs COCIMHCHUS.
8. Kakoe mpakrudeckoe NPUMEHEHUE MMEET PeaKLus aMUHOKHUCIOT C a30TUCTOM KHUCIOTON?

9. Hanumure cxemy B3auMoaeWcTBus riuuuHa ¢ kapbonarom menu(Il).

10. Kako#i 1iBeT xapakrepeH aJisi paCTBOPOB KOMIUIEKCHBIX CoJieit Menu?

11. Hanummire ypaBHEHUE peakluu B3aMMOJAEHCTBUH [-ajlaHMHA ¢ TUAPOKCcUAOM Hatpus. IlodeMy m3MeHseTcsl OKpacka
UHIUKATOPa B XOJ€ PeaKIuu?

12. HanumuTte ypaBHeHue peakuuu B3auMopeiicTBus [/-alaHMHA C XJIOPOBOAOPOHOM KkucnoToil. [ToueMy mamensiercs
OKpacka MHIMKATOpa B X0Z€ peakuuu?

13. [ouemy [1-aMHHOKHCIOTHI CITIOCOOHBI B3aUMOJICHCTBOBATh C KUCIOTAMHU M IIEIOYaMu?

14. Hanumure ypaBHeHue peakiuu B3aMMOJAEWUCTBUS TUPO3MHA C KOHLEHTPUPOBAHHON a30THOM KHUCIOTOM.

15. Kakune []-aMHHOKHCIIOTBI OyIyT /aBaTh IMOJOOHYIO PEaKLUI0?

16. [Mouemy mpu noOaBiieHMH aMMHaKa OKpacka MOJYdeHHOTO PacTBOpa U3MEHSETCS OT KEITOH B OpaHKeBYrO?
17. Hanmmure cxemy B3ammozaeicTBus mucrenHa ¢ anerarom cBunua(ll).

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

19. Hanmmurte cxemy oOpa3zoBaHus Ouyperta.

20. KakoBBI BHEIIHHE MPU3HAKK IOJOKHUTEIBHON OMypeToBoil peakuuu?

21. Bce nu Genku garoT OMypeToBYyIO peakiuio?




22. Kaxkue [1-aMHHOKHCIOTHI B COCTaBe O€lKa MOXKHO OTKPBITh C MTOMOIIBIO KCAHTOIIPOTCHMHOBOH peakinuu?
23. Hanumure B 001iem Buae cxeMy peakiuu Oenka ¢ areratoMm cBunia(ll).
24. Kakue [1-aMHHOKHCIIOTHI B cocTaBe Oellka MOYKHO OTKPBITh JaHHOW KaueCTBEHHOHN peakieii?

Bompocs! 1 3agaun k 1abopaTopHOi padoTe «YrieBoasl. MOHO- U MOIHcCaxapuabhy

1. Kakue crpykrypHbIe (DparMeHTHI, colepKalliecs: B MOJIEKYIIE TJIFOKO3bI, OOHAPY)KUBAIOTCS PEaKIUeH C TUAPOKCHIOM
memu(11)?

2. UeMm oObsicHsieMcs: 0OMIHOCT peakuuu Tuapokcuaa Meau (1) amst STHIeHITUKONSA, BUHHOW KUCIOTHI U D-Tirok03617
3. Hamumute peakuuro oOpa3oBaHus KOMIUIeKcHON con noHa menu (II) ¢ auonmbHBIM GparMeHTOM Ha mpUMepe
STHIEHTITKOIIS.

4. Hanmmmre cxeMy peaknuy OKHCIEHUH TIIOKO3bI ruapokcuaoM menu (I1).

5. UeM 0OBsICHSIETCS HATMUME BOCCTAHABIUBAIOLINX CBOWCTB Y TIIIOKO3BI?

6. OOBsICHUTE MPUYHHY U3MCHEHHS OKPACKU BEPXHETO CJIOS B IPOOHpKE.

7. Hanmmure cxeMy peakiuy B3aUMOJEHCTBHSI TIIIOKO3bI ¢ aMMHAYHBIM PacTBOPOM THIPOKCHIA cepedpa.

8. Kaxkast ¢pyHKIMOHANBHASA TPYIIA TIIIOKO3BI NMPOSBIIET BOCCTAHABIMBAIOMINE CBOIcTBa?

9. OOBsicHUTE OOJBLIYI0 XPOMATOrPAPHUIESCKYI0 HMOIABHKHOCTh PAMHO3BI [0 CPABHEHHIO C TJIFOKO30i1.

10. Mo:kHO JTH, pacrioyiarasi BeIeCTBAMHI — CBUICTEIIIMH, TOJNBKO Mo BennunHe Rf mueHTH(HIMpPOBAaTE HEU3BECTHOE
BEILECTBO?

11. Hanumire crpoenne caxapo3ssl (¢ momornrsio hopmyn Xeyopca). Kakyro koHpHUTypanuio UMEIOT aHOMEpPHBIE aTOMBbI
yriepona B octatkax D-GpykTo3sl 1 D-TIFOK03BI, BXOASAIINX B COCTaB MOJICKYJIBI caXapo3bl?

12. [Mouemy caxapo3a He crocoOHa K ITUKIIO-OKCO-TayTOMEpHHU?

13. OOBsiCHUTE NPUYIMHY OTCYTCTBHS BOCCTaHABIMBAIOIMINX CBOWCTB y Caxapos3bl.

14. Byner nu MyTapoTHpOBaTh CBEXKENPUIOTOBIECHHBIN BOAHBIA PAacTBOP caxapo3bl?

15. [Touemy cBoGoaHas D-Tiroko3a Jaet MOJ0XKHUTENbHYIO TpoOy Tpommepa, a [J-TJIFOKO3HBIH OCTATOK B caxapo3e dTOU
npoOsI He f1aet?

16. Hanummre crpoenne nakto3sl (¢ momouisio hopmyn Xeyopca). Kakyro koHpUrypanuio UMeeT aHOMEPHBIH aToM
yraepoja B ocraTke D-ranakronupano3ssl?

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

18. OOBsiCHUTE NPUYHMHY HAJTUYIUS BOCCTAHABIUBAIOIUX CBONCTB Y JIAKTO3BI?

19. Kakoil mucaxapup siBiseTcs CTpPYKTYpHOH eaumHHUued amuio3bl? Kakoil THI ITTMKO3UIHOM CBS3M OCYILIECTBISETCS B 3TOM
Jucaxapujie Mexy ocraTkaMu D-riitoko3s1?

20. Kakyio xoH(popMammio UMeeT MmorucaxapuaHas mefmb aMUiI036l?

21. UeMm oObsicHsieTCs 00pa30BaHUE OKPAILIEHHOTO KOMILIEKCa aMUIIO3bl C HOJIOM (COeTUHEHUE BKIIOUSHHS)?

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

23. O Kakux M3MEHEHHSX BO BTOPHUYHON CTPYKTYpe MOJHCAaXapHIHBIX LEmel KpaxMaia CBUAETEIbCTBYET OTCYTCTBUE
CHHETO OKpallIMBaHUs ¢ HoxoM?

24, OO0OBsicHHTE, TTOYEMY TIOJIOXKUTENbHAs Tpoda TpoMMepa CBUACTENLCTBYET O IMOJIHOM THAPOJIH3E Kpaxmala.

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

L. HanunmmuTte cxeMy peakuuy HUPHIMHA C BOAOIL.

2. IToueMy BOIHBIN pacTBOp MMPHIAWHA W3MEHSET OKPACKy KpacHOTro nakMmyca? Kakoif cTpykTypHbIH (parmeHT
00ycnaBirBaeT OCHOBHBIE CBOMCTBA MUPUIMHA?

3. Kaxkue cBoiicTBa MUpHIUHA MPOSBIAIOTCS B PeakUMU ¢ MUKPUHOBOH kucrnoToi? Hammmure cxeMy peakuuu oOpa3oBaHUS

MUKpaTa NupuanuHa.

4, OOBsICHUTE YCTOWYMBOCTh MHUPHUINHA K OKHCICHUIO.
5. KakuM kputepueM apoMaTHYHOCTH yHOBIETBOPSIET MOJEKyNa MUPUIUHA?
6. IToyemy nupuaMH MPOSIBISET OCHOBHBINA Xapakrep?
7. Hanumre cxemy B3aMMOAEHUCTBUS NUPUAKHA C BOJOM.
8. Hamumute TayromepHsie (OPMBI MOYEBOH KUCIOTHI.
9. HanummuTte cxeMy B3aMMOJEHCTBUS MOUYEBOM KUCIOTHI C THIPOKCUAOM HATPHU.
10. OOBsICHUTE IPUYIMHBI BOSHUKHOBEHHSI OKPALIMBAHUS B MYPEKCHIHOH mpo0e.
6. YHEBHO-METOJUMYECKOE U THO®OPMALIMOHHOE OBECIIEYEHUE JUCHUIIIMHBI (MOAY JIST)
6.1. Pexomenayemas aureparypa
6.1.1. OcHoBHas JUTEpaTypa
ABTOpBI, COCTaBUTENU 3arnaBue WznarensctBo, ron | Komnu-Bo
JI1.1 |I'parx6epr U. U. OpraHudeckast XUMHAS: YIeOHUK M.: Ipoda, 2002 67
JI1.2 | IluroBuu U. K. Kypc ananutiueckoi XUMum: yaeOHHK CII6.: Jlans, 2004 94
JI1.3 | Kuszes . A., Heopranuyeckas XuMusi: yIeOHUK M.: lIpoda, 2004 94
Cwmapsirus C. H.
JI1.4 | Xomuenxo I'. I1,, Heoprannueckas xumus: yaeOHHUK CII6.: UTK 45
HutoBnu U. K. I'panut, 2009

6.1.2. lonoHUTeIBbHAS JIUTEPATypa




ABTOpBI, COCTaBUTENHN 3arnaBue WznatensctBo, roa | Komnu-Bo

JI2.1 |Eropos B. B. TeopeTuueckre OCHOBBI HEOPTaHUYECKOM XUMUU: KPATKUH Kype CII6.: JIans, 2005 45

JUISL CTYICHTOB CEIbCKOXO3SHCTBEHHBIX BY30B : yUeOHHK
JI2.2 | Eropog B. B. Heopranunyeckas xumus (OMOTEHHBIC B AOMOTEHHBIE JIEMEHTHI ): CII6.: JIans, 2009 20
yaebHoe mocooue
JI2.3 | Capraes I1. M. Heopranmueckas xumus: yaeOHUK M.: KonocC, 2004 69
6.2. Ilepeuennb pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTH "MHTepHeT"
D1 | Hukombckmii A.B., Xumust: YueOHUK 17151 By30B [DnekTpoHHbIN pecypc| / Hukonbckuii A.B., CyBopos A.B. - CIIO0. :
XUMM3AAT, 2017. - 512 c. - ISBN 978-5-93808-311-0
6.3.1 IlepeyeHb MPOrpaMMHOro odecne4eHunst

6.3.1.1 | OC Windows XP

6.3.1.2 | MozillaFirefox

6.3.1.3 | MozillaThinderbird

6.3.1.4|7-Zip

6.3.2 IlepevyeHb MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1 | OmexTpoHHas OMOIMOTEYHAs CHCTeMa N3aTenbeTBa «Jlanpy. [TomHOTEKCTOBAS HIIEKTpOHHAs OHOINOTEKA.
WnavBuyaabHBIN HEOTpaHUYESHHBINH TOCTYN Yepe3 PUKCHpOBaHHbIN BHeHU [P anpec akageMun HeOrpaHUYEHHOMY
KOJIMYECTBY MOJIL30BATENEH U3 JTF000U TOUYKH, B KOTOPOH UMeeTcs A0CTym K ceTr MuTepHeT.http://e.lanbook.com

6.3.2.2 | DnextponHo-6ubanoteyHas cucrema ZNANIUM.COM. ITonHOTEKCTOBAS 31eKTpOHHAs OubnnoTeka. HAMBU YA IbHbII
HEOTpaHMYCHHBIH TOCTYN Yepe3 GUKCHPOBaHHEIN BHEIIHHUH [P anpec akameMnu HEOrpaHHYEHHOMY KOJIYECTBY
MOJIb30BaTeNeH 13 F000H TOYKH, B KOTOPOH MMeeTcst JOCTyI K ceti MHTepHeT. http://znanium.com/

6.3.2.3 | DnexTponHas 6udmmorednas cucrema « 95C FOPAUT www.biblio-online.ruy». ITomHOTeKCTOBAS HIEKTPOHHAS

6nbmmoTexa. MHIMBHIyanbHBII HEOTpaHIMYCHHBIH JOCTYN Yepe3 (UKCHPOBaHHBIN BHemHuH [P anpec akagemun
HEOrpaHMYEHHOMY KOJMYECTBY MOJIb30BaTENEH U3 M000H TOUKM, B KOTOPOH UMEETCsl 10CTYyN K ceT IHTepHeT.
https://www.biblio-online.ru/

7. MATEPUAJIBHO-TEXHMYECKOE OBECIIEYEHUE JUCHUIIIMHBI (MOAY JIS)

Aynuropust Bun pabot

Haznauenue OCHaIIIEHHOCTh

322 Jlex

Vuebnas ayauTopus CTOJ'IBI, CTYJIbd YYCHHUYCCKHUE, JEMOHCTPALITMOHHOC OGOpy,I[OBaHI/Ie

nocoous

(mpoextop ACER (1 mt.), mudposas nHTEepakTHBHAs Aocka (1 mt.),
nepcoranbHbIN Kommbiorep ACER (1 mT.) u yueOHO-HATIAIHEIE

433 JIab

YuebHast ayauTopust Ika¢ co cnenuanu3upoBaHHBIM HHBEHTapeM (IIPOOUPKH, KOJIOBI,

BEITSDKHOH (1 mT.), Tabnwia «PacTBOPIMOCTD KUCITOT U
ocHoBanui» (1 wr.), Tabnuna «Ileproguueckas cucrema

(1 wt.), cryn /M (1 i)

MUIICTKH, ITATUBbI, MCPHBIC CTaKaHbI, XUMHYCCKHC peaKTI/IBLI), H_IKa(l)

Menpeneesa" (1 wr.), mocka kinaccHas (1 mT.), cTossl 1abopaTopHbIe
(6 mt.), Tabyperku (14 1mT.), CTYNBS ydeHHUecKHe (5 MmT.), paKOBHHA

123 CP

TTomemmenne JUL KOMHBIOTepHaSI TCXHHUKA C BO3BMOXXHOCTBIO ITOAKIIFOUYCHHUS K CCTH

caMocTosATeNbHOM paboThl | "MHTepHeT" 1 oOecnieueHueM JOCTYIa B JIEKTPOHHYIO

yuenudeckue (34 mr.), crynbs n/m (18 mrT.), cremnaxu ¢

nH(OPMaIMOHHO-00pa30BaTeNbHYIO cpey opranuzanuu(19 mr.),
ctoisl (17 mT.), KOMIBIOTEPHBIH CTOM 6-M MECTHBIH (3 IIT.), CTYIbS

nuTepartypoii, Buaeoysennuutenb Optelec Wide Screen (1 mit.)

431

VYdeOHas aymuTOpHs [ITka¢ co crenuanu3npoBaHHBIM UHBEHTapeM (IPOOUPKH, KOJIOBI,

ocHoBaHui» (1 mt.), Tabnuna «Ilepromuueckas cucreMa

MTUTIETKY, IITATUBBI, MEPHBIC CTAKAHBI, XAMHIECKHE PEaKTUBBI) (1
mr.), mKad BeITsHKHOH (1 mT.), Tabnuua «PacTBOPUMOCTH KUCTIOT U

MenpneneeBay (1 mt.), mocka kiaccHas (1 mT.), CTONEI Ta00paTOPHEIE
(5 mwt.), Tabyperku (14 mwrt.), pakoBuna (1 wr.), crym /m (1 mmr.)

8. METOMYECKHE YKA3AHUSA /IS OBYYAIOIIIUXCA IO OCBOEHUIO JUCHHUIIJIMHBI (MOZLY JIS)

Meroauka U3ydeHUs Kypca mpelycMaTpUBaeT HapsiLy ¢ JIEKIUSAMHI 1 JJAOOpaTOPHBIC 3aHATHS, OPTaHU3AIIIO CAMOCTOSITEIIBHOM
paboTHI CTYICHTOB, IPOBECHUE KOHCYIbTAllUi, PyKOBOACTBO JOKIAaJaMU CTYJEHTOB JUI BHICTYIJICHHUS HA HAYIHO-IIPAKTHUECKHX
KOH(EPEHIHAX, OCYLIECTBICHHE TEKYILET0, IPOMEXYTOYHOTO U HTOTOBOTO ()OPM KOHTPOJIS.
Cucrema 3HaHUH MO AUCIUIUIIHE « XUMID» GOPMHUPYETCS B XO/1¢ ayTNTOPHBIX H BHEAYTUTOPHBIX (CAMOCTOSTENBHBIX) 3aHATHI.
Hcnons3yst TEKIIMOHHBIN MaTepHal, yIeOHUKH U ydeOHbIe TOCOOHS, HOTOIHUTEIBHYIO IUTEPATYPY, IPOSBIISAS TBOPUECKUI TOIXO,
oOyuarormuiics TOTOBUTCA K 7a00OPaTOPHBIM 3aHATHSIM, PACCMaTPUBAsl UX KaK MOTOJIHEHUE, YITyOlIeHUe, CHCTEMaTH3aLUs CBOUX
TEOPETUYECKUX 3HAHUI.
Jn1s 0CBOCHUSI TUCIMIUIMHEI CTYAEHTaMH HEOOXO0IMMO:
1. nocemaTs JeKLUYU, HA KOTOPBIX B CKATOM U CUCTEMHOM BUJIE U3J1araloTCS OCHOBBI JUCLIMILUIMHBL: JAKOTCS ONPENESIICHHs IOHATHH,




TEpMHHOB, KOTOPbIE JOJDKHBI 3HATH CTyAEHTHL. CTyAEHTy BaXKHO MOHSATH, YTO JICKLUS €CTh CBOe0oOpa3Hast TBopUecKas hopma
caMoCTOosATeNbHON paboThl. Hafo mbITaThes CTaTh AKTUBHBIM COYYaCTHUKOM JIEKIIMU: JyMaTbh, CPABHUBATh U3BECTHOE C BHOBb
MOJTy4aeMbIMA 3HAHUSMH, BOWTH B JIOTHKY H3JI0KEHHS MaTepHaa JISKTOPOM, CIEANUTH 3a XOJ0M €ro MEICTIEH, 3a ero
apryMeHTaIuel, HaXOAUTh B Hell KaxyIuecs BaM c1aboctu. Bo Bpems TeKIiy MOXKHO 3a1aTh JIEKTOPY BOIIPOC, KENATEIBHO B
HMHCbMEHHOH (hopMe, YTOOBI He MeIIaTh U He HAapyIIaTh JIOTHKU MPoBeIeHus Jekuun. Kaxaas nexiys gokHa OBITh JJIOTHYECKH U
BHYTPEHHE 3aBEPILICHHBIM 3TAIlOM H3JI0KEHHUs MaTepraia Kypca. [Topsgok u3noxkeHust 1 00beM M31araeMoro Ha KaskJI0H JIeKINH
Martepuana onpenemnsercs Paboueit mporpamMmoil yaeOHON TUCIIMITIMHBI M IPETYCMOTPEHHBIM B Hell pacIipe/ie/iecHneM KOJIHIeCTBa
JacoB Ha KaXKayro TeMy. Kakast IeKIst CTpOUTCS 10 MPUHLUITY TPHAIBL: OT OOIETO — K YaCTHOMY, a Ha €€ 3aBEepIIArOIleM JTame
— BO3BpalleHHE K 00I1IeMy Ha ypOBHE BHOBb M3JI0’KEHHOTO MaTepHaia. ITo TpeOyeT IOUNHEHUE €€ ONPEACICHHOMY, CTPOTO
BBIZICP)KMBAaEMOMY aJITOPUTMY WM TutaHy. OdeHs BaxkHO cOOTHECTH MaTepHa JSKINH C TEMOH IPOTPaMMBI H YCTAHOBHTH, KaKHe
€e BOIIPOCHI HAIILTH OCBEIICHUE B MIPOCIYIIAHHOMN JIeKun. Takke mojie3Ho odpamaTses U K yaeOHuKy. JIlekuus u yaeOHuK He
3aMEHSIOT, a JIOMOIHAIOT APYT APYyra.

2. mocemaTh JJaOOPATOPHBIE 3aHATHS, K KOTOPBIM CJIEAYeT TOTOBUTHCS M aKTUBHO Ha HUX paboTaTh. JIJabopaTopHbIE 3aHATHS
HE0oOXO0IMMO IUTaHMPOBATH TaK, YTOOBI TeMa JICKIUH MPEIIIeCTBOBANIA JaHHOHM TeMe TabopaTopHOTo 3aHATH. Ha mepBom
1a00paTOPHOM 3aHSITUU CTYACHTHI, KPOME HHCTPYKTaXka M0 TeXHUKE 0e30IIaCHOCTH, JOJKHBI OBITh MIPEAYIPEKACHBI 0 pabodeM
pacropsiike 3aHATHS, B YACTHOCTH O TOM, YTO UX paboune MecTa JOJDKHBI ObITh IIOATOTOBIICHB 10 3BOHKA. JIabopaTopHoe 3aHsTHE
HEoOXOIMMO Ha4MHATE C OIpoca, KOTOPHIH IS TPYIIIHI B 15 deloBek He JoInkeH 3aHMMaTh Ooubire 15-20 muH. Bo Bpems ompoca
JIOJDKHBI OBITH OIPOIIECHBI BCE CTYACHTHI IPYIIIBI, TOTOMY BOIIPOCHL, IPEAJIaraeMble CTyACHTaM, JOJIKHBI OBITh HACTOJIBKO
KOHKPETHBI, YTOOBI TpeOoBaIl KOPOTKOT0, KOHKPETHOTO OTBETa. 3aTeM MIPenoaaBaTenb A0JIKEH 03HAKOMUTD CTYAEHTOB C
COZICp)KaHUEM 3aHSTHS, C KOHKPETHBIMU 00BEKTaMH, KOTOPBIE OHM JIOJDKHBI M3yduTh. Ha KaX oM 3aHATHH, TapaIJIeNbHO C
nabopaTopHOH pabOTON, pEKOMEHTYETCS BBIACIISITD JJISl CTYIEHTOB BpeMs (BO BTOPOW MOJIOBHHE 3aHATHS ) Ha TIPSIbSIBICHAE HA
IpOBEPKy paboT, Ha MPOXOKICHUE TEKYIETO TeCTUPOBAHUS (IIMCBMEHHOTO OTBETa Ha y)ke IIpopaboTaHHbIE paHee TeMEI
71a00paTOPHBIX 3aHATHIT). CTyAEHTBHI, IPOIYCTUBIINE 3aHATHE, WM HE ITOJTOTOBUBILIHECS K HEMY, IPUIIIAIIAIOTCS HA
KOHCYJIBTAIIHIO K IIperroiaBateiio. JlabopatopHoe 3aHATHE 3aKaHIMBAETCS ITOIBEICHUEM UTOTOB: BEIBOAAMH IO TEME U
BBICTABJICHHEM OILICHOK.

3. cHCTeMaTUYeCKH 3aHUMAThCsl CAMOCTOSITENBHOM paboTo, KOTOpas BKIIOYAET B ceOsl M3ydeHHe JOTOIHUTENbHON HH(pOpMaIuH,
MaTepHaJIoB YIeOHHKOB U CTAaTEH U3 NEpUOANYECKON JIMTEPATYpPhl, pEIICHUE 3a/]1a4, HalMCaHuUe JIOKIalI0B, peepaToB Uit
TOJy9IEHHS TITyOOKHX JOTIONHUTENBHBIX 3HAaHUH. 3aJaHMS IS CAMOCTOSATETIFHOM pabOTHI BRIIAIOTCS MPENOIaBaTeIIeM.

4. o pyKOBOACTBOM IPEIOAABaTElNsl 3aHUMAThCS HAYIHO-HUCCIIE0BATENBCKOM PabOTOll, UTO IpenonaraeT BEICTYIIICHHS C
JIOKJIa/laM1 Ha Hay4HO-NIPAKTUYECKIX KOH(EPEHIMAX U ITYOJIMKALMIO TE3UCOB M CTaTeH 110 UX pe3yabTaTaM.

5. IpY BO3HUKAOIINX 3aTPYTHEHHUSIX IPH OCBOCHUH JAUCIUIUIIHBI « XUMHUS», IS HEYCTICBAOIINX CTYACHTOB U CTYJICHTOB, HE
MOCETIAONIIX 3aHATHS, IPOBOAATCA €XEHeJeTbHbIC KOHCYIIBTAIINH, HA KOTOPbIE IIPHUITIANIAIOTCS HEYCIIEBAIONIUE CTYCHTEI, a
TaKKe CTYIEHTHI, HCIBITHIBAIONIIE TIOTPEOHOCTh B TOMOIIX MPENoJaBaTeNsl MPU U3y4eHUN TUCHUIIIHHBL.

ITpu n3ydeHnu JUCHUIIINHBI « XUMUSD) CIEYeT YCBOUTH:

- OO0IIyI0 XUMHIO

- Heopranuueckyro Xxumuio

- AHaATUTUYECKYI0 XUMHUIO

- OpraHu4yecKyr0o XUMHIO

IIPUJIOXKEHUA

[Mpunoxenue 1 (MY k ®OC).docx




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



