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Cpox netictus nporpammsl: 2023-2027 yu.r.
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BusupoBanue PII/I 1j15 ncnoJiHEHUsI B 0YepPeHOM Y4eOHOM roay

Pabouast mporpamMma nepecMoTpeHa, 00cykIeHa i OX00peHa uis
ucrionHeHus B 2024-2025 yueOHOM rony Ha 3acefaHuu Kadeapsl
XUMHYECKOH TEXHOJIOrHH

IIporokom ot 2024r. Ne

3aB. kadeapoit

Buzuposanue PII/| nJis1 McioJiHeHUs B 04epeIHOM Y4eOHOM roay

Paboudas mporpamma nepecMoTpeHa, 00CyKIeHa U 0no0peHa IS
ucnoiaHeHus B 2025-2026 yue6HOM IOy Ha 3aceIaHuu Kabeapol
XUMHUYECKOH TEXHOJIOrHH

[Iporokonm or 20251, Ne

3aB. kadenpoi

Buzuposanue PII/] n1Jis1 MCOJIHEHUS B 04epeIHOM Y4eOHOM roay
Pabouast mporpamMma nepecMoTpeHa, 00cykaeHa 1 OX00peHa JUIs
ucnoinHeHus B 2026-2027 yyeGHOM Tofy Ha 3aceIaHuu Kaheapbl
XuMHYeCKOH TEXHOJIOTHHU

[Iporokonm oT 2026 . Ne

3aB. kadeapoit

Buzuposanue PII/] 1Jisi HICIIOJIHEHHUA B O4ePeTHOM YU4eOHOM roy

Pabouas mporpamma nepecMoTpeHa, 00cyxIeHa 1 ogo0peHa st
ucnonHenust B 2027-2028 yuyeOHOM rofy Ha 3acejaHuH Kadheapbl

XUMHUYECKOH TEXHOJIOrHH

[Iporokom or 2027 1. Ne

3aB. kadeapoit




1. IEJTA OCBOEHHUSI JUCLIUILIUHBI (MOYJIST)

1.1 | Llenpro OCBOCHNUS TUCIUITIHHBI « XUMUS» IBISIETCS ()OPMHUPOBAHNE 3HAHUI TEOPETUIECKUX OCHOB XMMHH U CBOIHCTB
XMMHUYECKUX 3JIEMEHTOB, COSIUHEHHH 1 MaTepHaIoB HA UX OCHOBE M YMEHUsI UX HCIOJIB30BaTh B CBOEil
PO eCCHOHANBHON JIEITETbHOCTH.

1.2 | 3agaun AMCLMILUIMHBI: U3y4€HHE OCHOBHBIX 3aKOHOB XUMHHU; IPHOOPETEHNE HABBIKOB TIOCTAHOBKU U IPOBEJICHUS
71a00paTOPHBIX MCCIICIOBAHN; YMEHHUS ONMMCHIBATH PE3YABTATHI OIBITOB H JIETAaTh BEIBOJBI; CIIOCOOHOCTE TPUMEHSITH
TEOPETUYECKHE 3HAHUS B IPOPECCHOHATFHON U MIPAKTHIECKOH JeITeIbHOCTH CIICIIHAINCTA.

1.3

2. MECTO JUCHUIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIbHOU ITPOI'PAMMBbI

IMux (pasgen) OIT: | b1.0

2.1 | TpeGoBanus Kk nNpeaBapuTEJIbHOM MOATOTOBKE 00Y4YaloIIerocs:

2.1.1 | 3HaTh XapaKTEPUCTUKH MOBEIICHNUS IEKTPOHOB B aToMe U (hyHIaMEHTaIbHBIC IPUHIUIIBI U IPaBriIa (OPMHUPOBAHUS
AJIEKTPOHHBIX KOH(QUTYpaIMii MHOTOAJIEKTPOHHBIX aTOMOB;

2.1.2 | 3HaTB CTpOCHHE U CTPYKTYPY MEPUOANIECKOH crcTeMbl aieMenToB [I.1. MeHzaeneeBa, HEpHOJUIHOCTh CBOMCTB
XUMHAYIECKUAX DJIEMEHTOB U X COCJMHEHUIA;

2.1.3 | 3HaTh BUABI U XapaKTEPUCTUKH XUMUYECKON CBSI3Y;

2.1.4 | 3HaTh OCHOBBI TEPMOXHUMHUH U ICKTPOXUMHUH;

2.1.5 | 3HaTb OCHOBHBIC MMOJIOXKEHUS TEOPHH PACTBOPOB CIUIBHBIX ANICKTPOJIHTOB, HEIIEKTPOIUTOB, HOH-HOE MPOU3BEICHUE BOABI,
BOJIOPOJIHBIN MTOKa3aTens pH;

2.1.6 | YMeTh COCTaBIIATH 3ICKTPOHHBIC KOH(PUTYPALIMH aTOMOB JICMECHTOB;

2.1.7 | YMeTb onpenensaTh TeIUIoBbIe 3P(PEKThl XUMUICCKIX PCAKIHIA;

2.1.8 [ YMeTh paccunThIBaTh OOBEMHBIE U BECOBBIC KOHIICHTPAIIUU PACTBOPOB;

2.1.9 | YmMetb paccunteiBaTh BeauuuHy pH pacTtBopos;

2.1.10 | YMeTb 3anuChIBaTh YpaBHEHUS THIPOIM3a COIEH;

2.1.11 | YMeTb cocTaBisITh YpaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIINii;

2.1.12 Brnanets 0CHOBHBIMH npueMaMu 1 TEXHHUKOI BBITTOJTHEHUS OKCIICPUMEHTOB 10 XUMHUH OGH.Ieﬁ n HeOpFaHI/I‘{CCKOI‘/‘I;

2.1.13 | BrageTh METOAaMH MPUTOTOBJICHHUS PAaCTBOPOB 3aaHHON KOHIIEHTPAIIUH;

2.1.14 | BnageTs cOBpeMEHHON HOMEHKJIATYPOil HEOPTraHUUECKUX COEANHEHH;

2.1.15 | BrageTs MeTomamMu paboTHI ¢ INTEPATYPHBIMU HCTOYHUKAMHY U CIIPABOYHOM JINTEPATYPOH MO XHUMHUH O0ILIeH 1
HEOpraHUYECKOH.

2.1.16

2.2 | JucunninHbl (MOAYJIM) M NPAKTHKH, VI KOTOPBIX OCBOCHHE JAHHOM M CUMIIJIMHBI (MOYJ/Is1) HEO0OX0AMMO KaK
npeallecTByloIee:

2.2.1 | du3ndecKre OCHOBBI AIIEKTPOHUKH

2.2.2 | ®usnyeckue OCHOBBI MUKPO- U HAHONIEKTPOHUKHU

2.2.3 | DneKkTpoMarHuTHbIE TIOJISI U BOJIHBI

2.2.4 | Marepuaiibl 371€KTPOHHOM TEXHUKHI

2.2.5 | IlpeaaurioMHas mpakTUKa

2.2.6 | BrinonHeHue U 3aI1yTa BBITYCKHON KBAIU(UKAIIMOHHON pabOThI

2.2.7 | llpepnumninoMHast MpaKkTUKa

2.2.8 | IIpousBoncTBEHHAs IPAKTUKA

3. KOMIETEHIUH OBYYAIOIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCILATIINHBI
(MOJYJIST)

OIIK-1: CnocoGeH MCnoJib30BaTh MOJIOKEHHUS1, 3AKOHbI U MeTObl €CTECTBEHHBIX HAYK U MATEeMAaTUKH ISl pellleHus 3a1a4
HHKEeHEPHO#i 1esTeJIbHOCTH

OIIK-1.1. Ucnonb3yeT No/10KeHNs, 3aKOHbI M METO/IbI eCTECTBEHHBIX HAYK /I pellleHHs 32124 UHKeHePHOM
JeATeJLHOCTH

3HaThL

XUMUIO 3JIEMEHTOB W OCHOBHBIE 3aKOHOMEPHOCTH NMPOTEKAHUS XMMHUYECKHX PEaKIHMid, a TAK)KE METOABl MATEMAaTUYECKOrO H
XAMHYECKOIO aHaJIN3a;

YMmerh

XUMUIO 3JIEMEHTOB U OCHOBHBIC 3aKOHOMEPHOCTH TMPOTEKAHUS XMMHUYECKHX PEAKIHMH, a TAK)KE METOABl MATEMAaTUYECKOrO H
XAMHYECKOIO aHaJIN3a;

Baanern

METOJAMHM MaTEMATHYECKOr0 M XMMHUYECKOr0 aHaIu3a




OIIK-1.2. I/Icno.m)3yeT MOJIOKEHUS, 3AKOHbI MATEMATHUKHU /IJI51 PELICHUA 3a/1a1 mmceﬂepﬂoﬁ ACATECJIBbHOCTH

3HaThb

XUMHUIO DJIEMEHTOB U OCHOBHBIC 3aKOHOMEPHOCTH MPOTEKAHUA XUMHUYECKUX peaKuHﬁ, a TaKK€ MCTOJbI MAaTCMAaTHYCCKOI'O M

XMMHYECKOIO aHaJIn3a;
Ymernb

XUMHUIO DJIEMEHTOB U OCHOBHBIC 3aKOHOMEPHOCTH MPOTEKAHUA XUMHUYECCKUX peaKlII/II}’I, a TaKK€ MCTOJAbI MAaTCMAaTHYCCKOIO H

XUMHUYECKOI'0 aHajIu3a;
Baanern
METOJaMHM MAaTEMATHYECKOT0 M XMMHUYECKOTO aHaIn3a

B pe3yabTrare ocBOeHHS THCHUTIHHBI (MOAYJISA) 00yYAIOMIMIiCS T0/KEH

3.1 |3HaTh:

3.1.1 | oCHOBHEIE 3aKOHBI ¥ MIOHSATUS XUMUU;

3.1.2 | XUMHUIO IEMEHTOB U OCHOBHBIE 3aKOHOMEPHOCTH MIPOTEKAHUS XUMUUYECKUX PEAKIIUMT;

3.1.3 | MeToABI MATEMATHYECKOTO U XUMHIECCKOTO aHAJIH3a;

3.1.4 | OCHOBBI XIMHUYECKUX IpoLeccoB COBpeMeHHOﬁ TCXHOJIOTMH IMPONU3BOACTBA,

3.1.5 | cBOMCTBAa XMMHUYECKUX JICMEHTOB M HX COEJIMHECHUH.

3.1.6

3.2 | YmeTh:

3.2.1 MMPUMEHATH OCHOBHBIC 3aKOHBI U TOHATUA XUMUH,

3.2.2 | mpUMEHSATh TeOpEeTHIECKHEe U MPAKTHIECKIe 3HAHUS [0 XMMUH IIPH padoTe 110 CTEHaTbHOCTH.

3.3 | Baagern:

3.3.1 | OCHOBHBIMH 3aKOHAMHM M ITOHSATHAMH XUMHUHU opu pa60Te 110 CIICHUAJIbHOCTH

3.3.2 | MeTogaMH MaTEMATHYECKOI0 1 XHMHUECKOI0 aHaJIN3a;

3.3.3 | HaBBIKAMH aHATMTHYECKOIO pemieHusA XUMUYCCKUX 3a/lad NPUMEHUTEIIbHO K 3aja4aM l'[pOCI)eCCHOHaJ'ILHOﬁ JACATCIBbHOCTH.

4. CTPYKTYPA U COAEPKAHUE IUCIUITJIMHBI (MO YJIA)

Kon HaumenoBanue pa3jiesnosB u tem /Buj 3ansatus/ | Cemectp / | YacoB | Komneren- | Jlureparypa ®opma
3aHATHSA Kypc 0007 KOHTPOJISt
Paznea 1. OcHOBHbIE IOHATHUS U 3aKOHBI B
XHMHH

1.1 3aKOHBI COXPAHEHHUS U B3aUMOCBSI3U MacChl 1 2 0 TectupoBanue.
SHEPTUH; CTEXHOMETPHUISCKUE 3aKOHBI U 3ammra
ATOMHOMOJIEKYIISIPHBIE TIPEACTaBICHHUS, nabopaTopHBIX
XUMHUYECKUN KBUBAJICHT, MOJIEKYJSIPHBIEC U pabor
aTOMHBIE MacChl; CTPOCHUE aTOMa; KBAaHTOBBIE
qHCIia; IEPUOTUUECKII 3aKOH U TIEPHOTUIECKas
cuctema JI.I,MenaeneeBa; n3MeHEHUE CBOMCTB
XHMHYECKHX dJIeMeHTOB. /Tema/

1.2 3aKOHBI COXPAHEHHUS U B3aUMOCBSI3U MacChl 1 2 6 OIIK-1.1-3 JITL.1JI1.3 TectupoBanue
DHEPIUH; CTEXMOMETPUIECKHUE 3AKOHBI U OIIK-1.2-3 JI1.4J12.1
ATOMHOMOJIEKYJIIPHbIE IIPEACTaBICHUS; J2.3J12.4
XUMHUYECKHUN SKBUBAJICHT, MOJICKYJISIPHBIC U 2135233 54
ATOMHBIE MACChI; CTPOCHHE aTOMa; KBAaHTOBBIC 25
YHCIIa; IEPUOTUYECKIIA 3aKOH U TIEPHOTUIECKAs
cuctema JI.1,MeneneeBa; u3MEHEHHE CBOMCTB
XHUMHYECKHX 3JIeMEHTOB. /JIex/

1.3 Homenknatypa HeOpraHMUECKUX COETUHEHUI. 2 4 OIIK-1.1-Y JI1.1J11.3 3amura
OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COCAMHEHUM OIIK-1.1-B JI1.4J12.1 71a00paTOPHBIX
Ctpoenue atoma /J1ab/ OIlK-1.2-y | JI2.2J12.3 pabort B BHIE

OIIK-1.2-B J12.4J13.1 TecTa
JI3.5
01322039324
25
1.4 M3y4eHne KOHCIIEKTa JISKIIUKA U PEKOMEHIyeMO 2 11 OIIK-1.1-3 JIL.1JI1.3 TectupoBanue
nmutepatypsl. [loaroroBka k 3adery /Cp/ OIIK-1.2-3 JI1.4J12.1
J12.2J12.3
2.4
D132 33 54
95

Paznen 2. O01mue 3aK0HOMEPHOCTH
MPOTeKAHHUSI XHMUYEeCKUX MPOLECCOB




2.1 Oneprerudeckue 3 HeKTsl XUMUIESCKHX PEaKIHiA; 0 YceTHbIi onpoc.
TEPMOXMMUYECKUE 3aKOHBI; TEPMOIMHAMUYECKIE 3amura
(YHKIMH U TapaMeTPhI; CKOPOCTh XUMHUECKIX n1abopaToOpHBIX
peakuuii; 3aKoH JIeHCTBUS Macc; paBuiio Bant- pabor
T'odda; sneprus aktuBauuy; ypaBHeHHe Appe-

HUYCa; KaTaJlu3; XUMHUUECKOE paBHOBECHE
00paTUMBIX peaKIuii; puHIHI Jle
[Matense. /Tema/

2.2 Oueprerudeckue 3PPeKTbl XUMUIECKUX PEaKLIni; 4 OIIK-1.1-3 JI1.1J11.3 YcTHbIiH ompoc
TEPMOXUMUYECKUE 3aKOHBI; TEPMOAMHAMUYECKUE OIIK-1.2-3 JI1.4J12.1
(YHKIMH ¥ TapaMeTphl; CKOPOCTh XMMUYECKHX JI2.3 J12.4
peaxLuii; 3aKOH IEHCTBUS Mace; IpaBuio BanT- 01322039324
T'odda; sHEeprust akTUBaIKU; YpaBHEHHE Appe- 25
HUYCa; KaTallu3; XHMHUUECKOS pAaBHOBECHE
00paTUMBIX peakIuii; mpuHIm Jle
Matense. /Jlex/

2.3 CKOpOCTh XUMHYECKUX PEAKIUH 1 XUMUYECKOE 2 OIIK-1.1-Y JILL1JI1.3 3ammura
paBHOBecHe. Brraucienne TermioBbix 3h(HEeKToB 1 OIIK-1.1-B JI1.4J12.1 11a00paTOPHBIX
orpeiesIeHHe BO3MOKHOCTH CAMOIPOU3BOIBLHOTO OIIK-1.2-Y JI2.2J12.3 pabor
MIPOTEKAHNUS XUMHUYECKUX peakuuii /J1ab/ OIIK-1.2-B J12.4]13.4

D132 33 54
95

2.4 M3ydeHne KOHCIIEKTa JIEKIUN U pEKOMEHIyeMOn 11 OIIK-1.1-3 JI1.1JI1.2 YerHbIii onpoc

nutepatypsl. [loaroroBka k 3adery /Cp/ OIIK-1.2-3 J1.3
JI1.4J12.1
J12.2712.3

2.4
213233 54
25

Paznen 3. PacTBopbI M Apyrue qucnepcHbie

CHUCTEMBI

3.1 OO611re OHATHS O PaCTBOPaX U TUCTIEPCHBIX 0 TecTtupoBanue.
cUCTeMax; CrocoObl BBIPaKEHHUS KOHLEHTPALIUHY; 3amura
(a3oBBIC MPEBpAIICHHS B PACTBOPAX; 11a00paTOPHBIX
ANIEKTPOTUTHIECKAS TUCCOIUAITHS; CBOWCTBA pabot
PacTBOPOB JIEKTPOIUTOB; BOAOPOAHBIH
[10Ka3aTellb; TUAPOIN3 COJICH; TBEPAbIE PACTBOPBI;

TeTEepOreHHbIC UCIIEPCHBbIC CUCTEMBI. /Tema/

32 OO01He OHATHS O PACTBOPAX U TUCTIEPCHBIX 4 OIIK-1.1-3 JI1.1JI11.3 TectupoBanue
CHCTEMaXx; CIIOCOOBI BBIPAKEHHS KOHIICHTPALINHY; OIIK-1.2-3 JI1.4J12.1
(ha3oBbIe MpeBpalleHHs B pPaCTBOPax; J2.3J712.4
AIEKTPOIUTUYECKAS TUCCOLMAIHS; CBOWCTBA 210323354
pacTBOPOB AIIEKTPOJIUTOB; BOJAOPOTHBIN 25
M0Ka3aTellb; TUAPOIH3 COJICH; TBEPAbIE PAaCTBOPEI;
reTepOreHHbIC TUCTIEPCHBIC CHCTEMBI. /JIek/

33 PactBopbl. ['uaponus. DnexTponuTruueckas 2 OIIK-1.1-Y JIL.TJI1.3 3amuTa
mucconunanms /J1a6/ OIIK-1.1-B JI1.4J12.1 nmabopaTopHBIX

OIIK-1.2-Y J12.2 J12.3 pabort B BHIE
OIIK-1.2-B J12.4J13.4 TecTa
JI3.5
0132209324
25
34 N3yueHne KOHCIEKTa JEKIUHA U PeKOMEHyeMOi 11 OIIK-1.1-3 JILL1JI1.3 TectupoBanue
nutepatypsl. [loaroroBka k 3adery /Cp/ OIIK-1.2-3 JI1.4J12.1
J12.2J12.3
2.4
D132 33 54
95

Pa3znen 4. OKHUCIUTEILHO-BOCCTAHOBUTEILHbIE
U JIEKTPOXMMHUYECKHE MPOoLecChl




4.1 I'eTeporeHHbIE OKUCIUTEIBHO- 0 Tectuposanue.
BOCCTaHOBHUTEIIBHBIC PEAKIIUU U 3amura
AMEKTPOXUMHUIECKUE TIPOIECChI; 3aKoHbI Dapaes; n1abopaToOpHBIX
ranpBaHnueckue dMeMenTsl; DJ1C; cTaHaapTHEIH pabor
BOJIOPOIHBIN MOTCHIMAT U PSIIT HAPSHKCHHS;

ANIEKTPOIIH3 PACTBOPOB M PACILIABOB; KOPPO3HS
METaJUIOB U 3aIlUTa OT KOPPO3UH; MPAKTUIECKOES
MIPUMEHEHHE DIEKTPOXUMHUUECKIX

npoueccos. /Tema/

4.2 T'ereporeHHbIe OKHCIUTENBEHO- 4 OIIK-1.1-3 JIT.1JI1.3 TectupoBanue
BOCCTaHOBUTEIIBHBIC PEAKLIUN U OIlK-1.2-3 JI1.4J12.1
IEKTPOXMMUYECKUE IpoLEeCChl; 3aKoHbl Dapazes; J12.3J12.4
ranpBaHnueckue 3emMenTol; IJ]C; crangapTHbIN 2152 93 D4
BOJIOPOJTHBINA IOTSHITUAI B PSIIT HATIPSDKEHHS, 25
AJIEKTPOJIM3 PACTBOPOB M PACILIABOB; KOPPO3HSI
METAJJIOB U 3alHUTa OT KOPPO3UH; IPAKTUIECKOES
MIPUMCHECHHUE AEKTPOXUMUICCKHX
mporeccos. /JIex/

4.3 OKHCIUTETHHO-BOCCTAHOBUTELHBIC 2 OIIK-1.1-Y JIT.1J11.3 3amura
peaxiuu /J1a6/ OIIK-1.1-B J11.4J712.1 11a00paTOPHBIX

OIIK-1.2-VY J12.2 J12.3 paboT B BHIIE
OIIK-1.2-B JI2.4J13.5 TecTa
213233 54
35
4.4 M3y4eHne KOHCIIEKTa JICKIIUK U PEeKOMEHIyeMO 11 OIIK-1.1-3 JIT.1J11.2 TectupoBanue
nutepatypsl. [loaroroeka k 3agery /Cp/ OIIK-1.2-3 J1.3
JI1.4J12.1
J12.2712.3
2.4
213233 54
25
Paznea 5. Xumnueckas cBsi3b

5.1 Xumuueckast CBs3b U BAJICHTHOCTb JIEMEHTOB; 0 YcTHBIH onpoc.
BHJIbl XUMHUECKOHN CBSI3H; OCHOBHBIC 3amura
MIPECTAaBICHUS O KOBAJIEHTHOW CBSI3U; METOX nabopaTopHBIX
BaJICHTHBIX CBSI3€1; METOJl MOJICKYJISIPHBIX pabot
opOuTaneii; rHOpuaM3anus; 0COOCHHOCTH
KPHUCTAJUTIYECKOI0 CTPOCHNUS BemmecTs. /Tema/

5.2 XuMuYeckas CBSI3b U BaJIEHTHOCTh 3JIEMEHTOB; 4 OIIK-1.1-3 JI1.1J11.3 VYerHbli onpoc
BH/JIbI XUMUYECKOH CBSI31; OCHOBHBIE OIIK-1.2-3 JI1.4J12.1
TIPE/ICTABJICHHS O KOBAJICHTHOW CBSI3H; METO]] JI2.3J12.4
BAJICHTHBIX CBSI3€H; METOl MOJIEKYJISIPHBIX 213203354
opOuTaneii; rudbpuan3zanus; o0cOOEHHOCTH 25
KPHCTAJUTMYECKOTO CTPOCHUS BemiecTs. /JIex/

53 Xumuueckast cBs3b /J1ad/ 2 OIlK-1.1-Y JI1.1J11.3 3amura

OIIK-1.1-B JI1.4J12.1 nabopaTopHBIX
OIlK-1.2-Y J12.2J12.3 pabor
OIIK-1.2-B J12.4J13.5
213233 24
35
54 W3yueHne KOHCIEKTa JEKIUK U PEKOMEHyeMOU 11 OIIK-1.1-3 JI1.1JI1.3 VYerHblii ompoc
nutepartypsl. [loaroroeka k 3auery /Cp/ OIIK-1.2-3 JI1.4J12.1
J12.2 J12.3
2.4
015232324
35
Pazpnes 6. Xumusi MeTa/lI0B
6.1 OO01m1rie CBOHCTBAa METAIJIOB M CILUIABOB; 0 YerHbIi ompoc.

(uznyeckue cBoiicTBa METAJIIOB; XUMUYECKHE
CBOMCTBA METAJLIOB; (PM3HKO-XUMUIECKHIA aHAIIN3
METaAINYECKUX cIuiaBoB; /Tema/

3amura
J1a00paTOPHBIX
pabor




6.2 OO0111Me CBOMCTBA METAILJIOB M CILIABOB; 4 OIIK-1.1-3 JI1.1 J11.3 YerHblii onpoc
(u3HUecKre CBOMCTBA METAJIOB; XUMHYICCKHE OIIK-1.2-3 JI1.4J12.1
CBOICTBa METaJUIOB; (PM3UKO-XUMHUIECKIH aHAIN3 JI2.3 J12.4
METaJUTHYECKHX CIIaBoB; /JIek/ 2135233 54
35
6.3 CoiictBa MetamioB. Kopposus /J1a6/ 2 OIIK-1.1-Y JILL1JI1.3 3ammura
OIIK-1.1-B JI1.4J12.1 11a00paTOpHBIX
OIK-1.2-y | JI2.2J12.3 pabot
OIIK-1.2-B J12.4]13.2
JI3.3
213233 54
35
6.4 M3ydeHune KOHCIIEKTa JIEKIUH U pEeKOMEHIyeMOon 11 OIIK-1.1-3 JI1.1J11.3 VYerHblii onpoc
nutepatypsl. [ToaroToska k 3auety /Cp/ OIIK-1.2-3 JI1.4J12.1
J12.2 J12.3
2.4
01523324
35
Paznen 7. Xumusi HeMeTaJJ10B
7.1 duznyeckre U XMMHUYECKUE CBONUCTBA 0 YerHbIi ompoc.
HEMETAaJIJIOB; YIIIEPOA, CBOWCTBA YIIIEPOAA U €ro 3amura
COC/IMHCHHH, MTOTyYeHUE U TIPUMCHEHHE J1a00paTOPHBIX
KapOOHATOB; KPEMHHIA; TIOITYITPOBOTHUKOBEIC pabor
CBOICTBA KPEMHHS1; CUIINKATHI, THIPOCUIUKATHI 1
amroMocuukatel, /Tema/
7.2 dusnyeckre U XUMHUYECKHUE CBOMCTBA 4 OIIK-1.1-3 JITL.1JI1.3 YcTHbI# onpoc
HEMETAJJIOB; YIIIEPOJI, CBOMCTBA yriiepoja U ero OIlK-1.2-3 JI1.4J12.1
COEMHEHMM, IOTy4YEeHUE U IPUMEHEHHE J23712.4
KapOOHATOB; KPEMHHIA; MTOJTYITPOBOTHUKOBEIE 215233 54
CBOMCTBA KPEMHHUS; CHJTHMKATHI, THAPOCHITUKATHI U 25
aTFOMOCHIIHKAThI; /JIex/
7.3 Kommnekcubie coennnenus /J1a6/ 2 OIIK-1.1-Y JIT.1JI1.3 3amura
OIIK-1.1-B JI1.4J12.1 J1a00paTOPHBIX
OIK-1.2-yY | JI2.2J12.3 pabor
OIlK-1.2-B 2.4
213233 54
35
7.4 M3ydeHne KOHCIIEKTa JISKIIUK U pEeKOMEHIyeMOn 11 OIIK-1.1-3 JIL.TJI1.3 YcTHbIH onpoc
mutepatypsl. [loaroroBka k 3agery /Cp/ OIIK-1.2-3 JI1.4J12.1
J12.2712.3
2.4
213233 24
35
Paznen 8. OcHOBBI OpraHnYecKOl XMMUH
8.1 Knaccudukanus u CBOMCTBa OpraHMYECKUX 0 YcTHBIH onpoc.
COC/IMHEHHI; N30MEPHS; OCHOBHBIC KITACChI 3amura
OpPTraHMYECKUX COCTUHEHUH; peaKkiuu n1abopaTopHBIX
MOJIMMEPH3ALUH U [TOJTUKOH/ICHCAIIHH; pabot
0COOEHHOCTH CTPOCHHS TOJIMMEPOB; (PH3HKO-
XMMUYECKUE CBOICTBA IIOJIUMEPOB;
KOHCTPYKLUOHHBIC MOJIHMEPHbIC
Matepuaibl. /Tema/
8.2 Knaccudukarust u cBOMCTBa OpraHUIECKUX 2 OIIK-1.1-3 JIL.TJI1.3 YcTHbIi onpoc
COCIMHEHUI; N30MEPHsT; OCHOBHBIE KIIaCChI OIIK-1.2-3 JI1.4J12.1
OpPraHUYECKUX COCTUHEHU; peaKiuu J2.3712.4
TIOJIMMEPU3AIIMH U TIOJTMKOHACHCALINY; 2103293354
O0COOCHHOCTH CTPOSHHUSI TTOJTMMEPOB; (PHU3HKO- 25

XMMHUYECKHUE CBOMCTBA MTOJIUMEPOB;
KOHCTPYKIIHOHHBIE TIOJIMMEPHBIE
Matepuaisl. /JIek/




8.3 W3yueHne KOHCIEKTa JEKIMH U PpEKOMEHyeMOU 2 10 OIIK-1.1-3 JI1.1JI1.3 VYerHblii ompoc
nutepatypsl. [loarotoska k 3auety /Cp/ OIIK-1.2-3 JI1.4J12.1
J12.2712.3
2.4
01523324
35
Paznen 9. [Ipome:xyTouHnas aTrecTanus
9.1 3auer /Tema/ 2 0
9.2 IToaroroska k 3auety /3a0/ 2 8,75 JI.1J11.2
J1.3
J11.4712.1
J12.2712.3
J12.4J13.1
JI3.2J13.3
J13.4 J13.5
213523324
35
9.3 ITpuewm 3auera /UKP/ 2 0,25 VYcTHBIN OTBET,
24 35 o
YTBEPIKACHHBIM
ouieram,
copMyTHpoBa
HHBIM C YIETOM
COepIKaHUS
yueOHOM
JCIUILTHHBI

5. OHEHOYHBIE MATEPHUAJIBI ITO JUCIHUIIJIMHE (MOAYJIIO)

@DOoHJI OLICHOYHBIX CPEICTB MpUBecH B [IpriokeHnH K pabodei mporpaMMe AUCIUILUTAHEI (CM. TOKYMEHT «OIIeHOYHBIE

MaTepHraJibl IO AUCHUIINHE ((XI/IMI/ISD)).

6. YAEBHO-METOANYECKOE U UHOOPMAIIMOHHOE OBECIIEYHEHUE JUCHUIIJIMHBI (MO YJIS)

6.1. Pexomenayemasi imreparypa

6.1.1. OcHoBHas JauTepaTypa

Ne ABTOpBI, COCTAaBUTENN 3ariaBue UsnarensctBo, | Komnuectso/
rox Ha3BaHHE
ObC
JI1.1 |IlaBnos H. H. OO0mas 1 HeopraHUIecKast XUMHS CaHkr- 978-5-8114-
[etepOypr: 1196-2,
Jlanb, 2011, http://e.lanbo
496 c. ok.com/books
/element.php?
pll_cid=25&
pll_id=4034
JI1.2 | Tapxos K. 1O. OO6mas n Heopranudeckast Xumust. OKHCIUTEIBHO- CaHkT- 978-5-8114-
BOCCTAHOBUTEIIbHBIE PEAKLIUY U XUMHYECKOE PABHOBECHUE. IetepOypr: 3302-5,
COopHUK 331aHUl ¥ BApUAHTOB : yueOHOe ocodre Jlans, 2019, 80 | https://e.lanbo
c. ok.com/book/
111891
JI1.3 | Axmetos H. C. OOmas 1 HeopraHu4ecKkast XUMHSA ;| YICOHHUK CaHkr- 978-5-8114-
[TetepOypr: 4698-8,
Jlans, 2020, https://e.lanbo
744 c. ok.com/book/
130476
JI1.4 |Koposun H.B. OO6mas xumus : yaed. M.: Beicu. 978-5-06-
k., 2008, 004403-4, 1
557c.

6.1.2. JlonoJHUTEIbHASA JUTEPATYPa




Ne ABTOpBI, COCTaBUTENN 3arnaBue W3znarensctBo, | Kommuecto/
ron Ha3BaHUE
3BC
JI2.1 |Tapmmun A.IL OO01as 1 HeopraHu4eckast XUMHs B cCXeMaX, PUCYHKaX, CII6.: [TuTep, 978-5-459-
TaONHIax, XUMAYECKUX Peaksx : y4e0. mocodne 2011, 285c. 00309-3, 1
JI2.2 | OneitnuxoB H.H., Xumusi. ATropuTMbl perieHus 3a1ad. TecTsl : y4e6. mocodue M.: 978-5-397-
Mypassesa I'.I1. JIMBPOKOM, |01092-4, 1
2010, 245 c.
JI2.3 | Tperynos B.P., Xumus : yue. mocobue Ps3ans, 2013, , 1
Hapesa A.B. 80c.
J12.4 |I'nmmaka H.JIL. OOmas xuMus : yaed. mocodne M.: KHOPYC, [978-5-406-
2012, 746c. 02149-1, 1
6.1.3. MeTtoanueckue pa3padoTKu
Ne ABTOpBI, COCTABUTENN 3arnaBue UsnarenscrBo, | Komnuecrso/
rox Ha3BaHHE
OBC
JI3.1 | Tperynos B.P., Xumus.Beenenre B XUMHUECKUH IPaKTUKYM,HOMEHKIIATypa Pasansb, 2004, |, 1
I{apea A.B., XUMHUYECKUX COeAMHEHUN : MeTos.ykas. 20c.
Epmakosa JLIT.,
Kyrosa H.®.
JI3.2 | Tperynos B.P., Xumus: anexrponu3. Kopposus u 3ammra MeTamioB oT Pszans, 2005, |, 1
Iapesa A.B., Koppo3uH : MeToj.ykas.k J1ab.pab. 20c.
Epmakosa JLIIL
JI3.3 | Tperynos B.P., Xumus paauomarepuaioB. Metamisl TOOOYHBIX TOATPYIII. Pszans, 2008, |, 1
I{apea A.B., [Tony4yenue ranpBaHoONOKpbITHA. CBOMCTBA aTFOMUHUS : METO/I. 12c.
Epmakosa JLIT., yKa3. K J1a0. paboTam
Kyrosas H.®.
JI3.4 |llapesa A.B., Xumus. KuneTrka, KOJIJIOHTHBIE CHCTEMBI : METOI. YKa3. K J1al. Pszann, 2009, , 1
Tperynos B.P., paboram 16¢.
Epmaxosa JLII.
JI3.5 | CrproukoBa FO.M., Xumus. OcHOBBI cTpoeHUs BemecTBa. OKUCINTENBHO- Ps3zanp, 2017, , 1
Epmakosa JLII., BOCCTAHOBHUTEIIBHBIC PEAKIIUH | METOJ. yKa3. K 1ab. paboram 32c.
romns O.C.
6.2. Ilepeyenn pecypcoB nHGOPMAIIMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTH ""UnTepHeT"
31 | DnexTpoHHO-OHOIMOTEYHas cucTeMa «JIaHby, pesxkuM Joctyma — ¢ modoro kommeio-tepa PIPTY 6e3 mapoms. — URL:
https://e.lanbook.com/
22 | DnexrpoHHO-OMOMHMOTeUHas cucteMa «[PRbooksy, pexxum moctymna — ¢ moboro koM-nibiorepa PIPTY 6e3 mapons, u3 cetu
unTepHeT 1o napomto. — URL: https://iprbookshop.ru /
93 | Onexrponnas 6ubnmorexa PIPTY, pexxum noctymna c moboro komnbeiotepa PIPTY, u3 cetn nuntepHet 6e3 maponis. —
URL: http://elib.rsreu.ru/
94 | Cucrema auctanumonHoro ooyueHuss PIPTY Ha 6a3e Moodle [anekTpoHHBIH pecypc]. - Pexxum TocTyma: 1o mapoito. -
https://cdo.rsreu.ru/
35 EnnHoe okHO 1ocTyma kK 00pa3oBaTeNbHBIM PecypcaM, PesKIM JOCTYIIa: Mo Mapodo. - http://window.edu.ru /




6.3 Hepeqeﬂb nporpaMmmMHoOro odecneyeHHuss 1 l/lﬂ(l)OpMalII/IOHH])IX CIIPaBOYHBIX CUCTEM

6.3.1 IlepeuyeHsb JIMLIEH3MOHHOTO U CBOOOHO PACIIPOCTPAHAEMOI0 IPOrPAMMHOI0 o0ecrevyeHusi, B TOM YucJie
0TEe4eCTBEHHOT0 MPOU3BOACTBA

HaumenoBanue Onucanue
OmneparronHas cucrema Windows Kommepueckas murieH3nsa
Kaspersky Endpoint Security Kommepueckast mumeH3us
Adobe Acrobat Reader Coboanoe 1O
OpenOffice Coboanoe 1O
Microsoft Visio KomMepueckast HIieH3us
Microsoft Office KomMmepueckas muiieH3ust
SMathStudio Csob6onuoe ITO

6.3.2 TIlepeyens MH(POPMANOHHBIX CIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCHUTIJIMHBI (MO YJIA)

MOMeIIeHNe I XpaHeHus yaeoHoro obopynosanus [Tarens LCD Philips,
MapKepHas J0CKa,
MECTO JIJIsl TIpernoiaBa-Tens, ocHaennoe kommnbiotepoM (Intel Core 15/4Gb), BBITSXKHBIE HIKA]BbI,

1 muctisitop J13-4-02 “OMO”, Habop 1ab0paTOpHONH TOCYIBI JJIsi WHIUBHIYATEHONW pabOThI, PEaKTUBBI, HEOOXOIMMBIC

JUTS BBITIOTHEHUS padoT,

mka¢ cymmnbHbiit SNOL 58/350 LFN,

Becbl OHAUS PA 214, ananutuyeckue ¢ MoBEpKOi,
Becsl OHAUS TA 152 B KomILIEKTe C rupeil

326 y4eOHO-aIMHUHUCTPATUBHBIA KOpIyc. ydeOHas 1a0o-paTopusi, OCHAIICHHas Ja0OpaTOpHBIM 00OpYIOBaHHEM,

8. METOAUNYECKHE MATEPHAJIBI 11O IMCIIMITJIMHE (MO VYJIIO)

Meronndeckue yka3aHus IpHBeICcHBI B [IpritoxkeHnn k pabodeii mporpaMMe TUCHUILIHHEL (CM. JOKYMEHT «MeTommaeckue
YKa3aHUs 110 TUCIUTUIAHE « XUMUS).

Onepatop 340 000 "KomnaHus "TeH3op"

[JOKYMEHT MOAMUCAH 3/IEKTPOHHOW MOAMNMCHIO

NoANUCAHO ®reoy BO "PrPTY", PIPTY, KoBaneHko Bukrtop 08.09.23 13:23 (MSK) MNpocTas noanucb
3ABEAYIOLLMM BacunbeBuy, 3aBeaytolumii kacdeapoit XT

KA®E/PbI

noanncAHoO ®reoy BO "PrPTY", PFPTY, JIutBuHoB Bnagummp 08.09.23 13:55 (MSK) MpocTas noanucb
3ABELYIOLLMM leopruesuy, 3aBeaytowmii kadeaport MHIJ

BbIMYCKAIOLLIEN

KA®E/PbI

NOANNCAHO ®reoy BO "PrPTY", PIPTY, Kopsiuko Anekcelt 08.09.23 15:03 (MSK) Mpocras noanuco
MPOPEKTOPOM 110 YP BsiuecnaBoBuy, MpopekTop o y4ebHol paboTte




