MMHUCTEPCTBO HAYKH 1 BBICILIEI'O OBPA30BAHMSI POCCUICKOM ®EIEPALIN

®EJIEPAJIBHOE 'OCYIAPCTBEHHOE BIO’)KETHOE OBPA30OBATEJIBHOE
VYPEKXJIEHUWE BBICHIEI'O OBPA3OBAHUS
"PSI3AHCKHNU I'OCYIAPCTBEHHBIN PAINOTEXHUYECKNI YHUBEPCUTET
MMEHU B.®. YTKUHA"

COI'JTACOBAHO YTBEPXIAIO
3aB. BeITyCKarolei kadeapsl

XUMUs

paboyas nmporpaMma JUCHUILIMHBI (MOTYIIs)

3akperuiena 3a kadeznpoit XHUMHYecKoi TeXHOJO0TUH
VYueOHsIit m1aH 03.03.01_26_00.plx
03.03.01 Ilpuknagnsie MaTeMaTHKa U PU3UKA
Keamidrkarms O0akaJjaBp
®dopma o0yueHus o4yHas
OOmas Tpy10eMKOCTb 43ET

Pacnpene.ﬂelme YacoB TUCHHUIVIMHBI 110 cCeMecTpam

Cemectp
(<Kypc>.<Cemectp 2(1.2)
Ha Kypce>) HUroro
Henens 16
Bun 3ansaTmit vII PIT vl PIT

Jlexuun 32 32 32 32
JlabopaTopHbie 16 16 16 16
Wnas KkoHTaKTHAA 0,25 (0,25 (0,25 [0,25
pabora
Uroro ayn. 48,25 | 48,25 | 48,25 | 48,25
KonraktHas pabora |48,25 | 48,25 | 48,25 | 48,25
Cam. pabora 87 87 87 87
Yacel Ha KOHTPOJIb 8,75 18,75 |8,75 |8,75
HUroro 144 144 144 144

r. P13ann



IIporpammy coctaBun(u):
cm. npen., Jlobanosa JI.U.

Paboyast mporpamMma JUCIHHUILTAHBI
Xumusi

paspabotana B coorBercTBUu ¢ ®I'OC BO:

®I'OC BO - 6akanaspuar no HanpasiaeHuto noarorosku 03.03.01 IMpuknanusie matematuka u ¢pusuka (mpuxka3 MUHOOpHAYKH
Poccun ot 07.08.2020 1. Ne 890)

COCTaBJICHA HA OCHOBAaHHUH Y4eOHOTO ILTaHa:
03.03.01 INpuknagHpie MaTeMaTHKa U GU3NKA
YTBEP)KACHHOTO YUEHBIM cOBETOM BY3a OT 24.04.2026 nmpoTokon Ne 10.

Pabouwas mporpamMma o00peHa Ha 3acefaHuu Kadeaphl

XMMHYECKOI TEXHOJIOTMH

[Iporokon ot 28.04.2026 r. Ne 3
Cpok aetictus nmporpamMmsl: 20262030 yu.r.
3aB. xatenpoit Bopobsesa E.B.



Buzuposanue PII/I 1151 McnioiHeHUs B 04epeIHOM Y4eOHOM roay

Pabouas mporpamMma nepecMoTpeHa, 00cyxaeHa 1 01o0peHa st
ucroaaeHus B 2027-2028 yueOHOM roay Ha 3acegaHnu Kadeapsl
XuMHYECKO TEXHOJIOTHH

IIpotoxom oT 2027r. Ne

3aB. kadenpoit

Buzuposanue PII/] 11 ucnioiHeHUs B 04epeHOM Y4eOHOM roay

PabGouas nmporpamma nepecMoTpeHa, 00CykIeHa U 0T00peHa s
ucnonHenus B 2028-2029 yuebHOM roay Ha 3aceaHnu Kaheapsl
XUMHUYECKOi TEXHOJIOTMH

[Iporokonm ot 2028 . Ne

3aB. kadenpoii

Buzuposanue PII/] ny1s1 ucnoiHeHUs1 B 04epeIHOM Y4eOHOM IOy
Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa 1 ogo0peHa s
ucroaaenus B 2029-2030 yueOHOM roay Ha 3acegaHuu Kadeapsl
XUMHYeCKOH TEXHOJIOTHH

[Iporokonm ot 2029 . Ne

3aB. kadenpoit

Buzuposanue PII/] nyis1 ucnoiHeHUs1 B 04epeIHOM Y4eOHOM IOy

Pabouas mporpamma nepecMoTpeHa, 00CyxieHa U 0100peHa st
ucnondeHus B 2030-2031 yueOHoM roy Ha 3aceqaHuu Kadeapsl

XUMHYECKOi TEXHOJIOTMH

[Iporokonm ot 2030r. Ne

3aB. kadenpoit




1. IEJTM OCBOEHMSI IMCLIATIJIMHBI (MO YJIST)

1.

Ju—

Ienmpro 0CBOGHUSI AUCIMILINHBI « XUMHUSD) ABIACTCA (GOPMHUPOBAHNE 3HAHIH TEOPETUUECKUX OCHOB XUMHHU H CBOICTB
XUMHUYECKHUX 3JIEMEHTOB, COeTMHEHUI 1 MaTepHaIoB Ha UX OCHOBE U YMEHHs UX UCIIOIb30BaTh B CBOEH
po(heCCHOHAILHON IEATEIBHOCTH.

1.2

3ajgauy AUCLMILUIMHBL: U3ydeHHE OCHOBHBIX 3aKOHOB XUMUH; IPUOOpPETEHNE HABBIKOB TOCTAHOBKYU U TMPOBEICHUS
71a00paTOPHBIX MCCIICOBAHMIA; YMEHUS ONUCHIBATE PE3YIIBTATHI ONBITOB U JIEJIATh BBIBOJBI; CIOCOOHOCTH MIPUMEHSTh
TEOpeTHUYECKUE 3HAHNSA B IIPO(PECCHOHANBHOMN U IPAKTHUCCKOH AEATETBHOCTH CIIEIHATIHNCTA.

2. MECTO JUCHHIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA30OBATEJIbBHOU ITPOI'PAMMBbI

Hukn (pasznpen) OIT: | b1.0

21

TpeOoBaHus K NpeIBaPUTEIbHOM MOJATOTOBKE 00y4aK0IIerocs:

2.1.1

3HaTh XapaKTEePHCTHKHU MOBEJCHHS IEKTPOHOB B aTOME U (pyHAaMEHTalIbHbIC IPUHIUIIBI U ITPaBHiIa GOPMUPOBAHNUS
SNIEKTPOHHBIX KOH(PHUTYpAIUii MHOTO3JIEKTPOHHBIX aTOMOB;

2.1.2

3HaTh CTPOEHHUE U CTPYKTYPY MEPHOINUECKOl cucteMbl aneMenToB J[.M. MenneneeBa, nepuoAMYHOCTb CBOMCTB
XUMHUYECKUX 3JIEMEHTOB U X CO€AMHEHUH;

2.13

3HaTh BUJIBI U XapaKTCPUCTUKU XUMHYECKOU CBA3U,

2.14

3HaTh OCHOBEI TEPMOXHUMHHU U DJICKTPOXUMHUH

2.1.5

3HaTh OCHOBHBIE TIOJI0KEHUS TEOPHH PACTBOPOB CHIIBHBIX 3JIEKTPOIMTOB, HEANEKTPOIUTOB, HOH-HOE IPOU3BEAECHUE BOBI,
BOJIOPOIHBIN MTOKa3aTenb pH;

2.1.6

YMeTh COCTaBIIATH 3JICKTPOHHBIC KOH(i)I/IpraHI/II/I aTOMOB 3JICMCHTOB;

2.1.7

YMeTh onpeaensTh TEeIOBbIe 3P (GEKTH XUMUYECKHX PEaKInii;

2.1.8

YMeTh pacCUUTHIBaTH 00BEMHBIE U BECOBbIE KOHLIEHTPAIMH PACTBOPOB;

2.19

YMmeTs paccuuThiBaTh BeauuuHy pH pacTBopos;

2.1.10

YMeTh 3anuchIBaTh ypaBHEHUS THAPOIIN3a COJIEH;

2.1.11

VYMeTh coCcTaBIATh YPpaBHCHUA OKUCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIX p€aKHPII>i;

2.1.12

BJ'[aZ[eTI) OCHOBHBIMHU IIpUEMaMU U TCXHHUKOM BBIITOJHCHUS OKCIICPUMCHTOB IO XUMUH O6H_ICI7I n HeOpFaHH‘IeCKOﬁ;

2.1.13

Brnaners meTogamu MPUTOTOBJICHUA paCTBOPOB 3aJJaHHOM KOHIICHTpAIUH;

2.1.14

Braanets COBpeMeHHOﬁ HOMCHKHaTypOﬁ HEOPraHn4CeCKux COG,I[PIHCHHﬁ;

2.1.15

Bnanets MeTogamMu paboOTHI C TUTEPATYPHBIMU HCTOYHUKAMH U CIIPABOYHOM JTUTEPATypOi M0 XMMUU O01IeH n
HEOPraHUYECKO.

2.2

Jucuunanabl (MOYJIN) M MPAKTUKH, 115 KOTOPHIX OCBOeHHE TAHHON THCIUTIHHBI (MOXYJISI) HEOOXOIHMO KaK
npeaiecTBYOIIee:

221

PuU3nUEeCKHuEe OCHOBBI OJICKTPOHHUKH

222

PU3NYECKHUEe OCHOBBI MUKPO- U HAHOJJICKTPOHHUKHN

223

3J'IeKTpOMaI‘HI/ITHI)IC I10JIA ¥ BOJIHBI

224

BrimonHeHwe U 3aIUTa BRITYCKHON KBaMH()UKaINOHHON paboTh

225

Martepuanbl 371€KTPOHHON TEXHUKU

226

HpOI/IBBO,Z[CTBeHHaﬂ MpaKTUKa

227

HpeZ[Z[I/IHJ'IOMHaﬂ IIpaKTHUKa

228

Hpe}l,I[I/IHJ'IOMHaﬂ IIpaKTHUKa

229

[IpousBoacTBeHHas NpaKkTUKa

3. KOMIIETEHIIX OBYYAIOIIET'OCS, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUA JUCIIUIIJINHBI

(MOZYJIST)

OIIK-1: Crioco0eH npuMeHATh (pyHIaMeHTA/IbHbIC 3HAHNS, I0JIy4YeHHbIC B 00J1ACTH (PU3UKO-MATEMATHYECCKUX U (UJIH)
€CTeCTBEHHBIX HAYK, U HCIO0/Ib30BATh UX B NPodecCHOHAILHOM JeATeIbHOCTH, B TOM YHcie B cepe MeAarornyeckoi

ACATCIbHOCTH

OIIK-1.1. lIpumensietr pyHaaMeHTATbHbIE 3HAHUA, MIOJYYeHHBIE B 00JaCTH (U3UKO-MATEMATHYECKHX HAYK U HCIOJIb3yeT
HX B NpodecCHOHAILHOM AeATEJHLHOCTH, B TOM YHCJIe B chepe nmeJarornyeckoii 1esTeJJbHOCTH




3HaThL

METO[IbI MPUMEHEHHs (DYHIaMEHTAJIBHBIX 3HAHHH, TOJTYYCHHBIX B 00JIACTH (PU3NKO-MAaTEMATHICCKUX HAYK U HCIOJIb30BATh HX B
PO eCCUHOHATBHOM JICSITETBHOCTH, B TOM YHCIIE B Chepe Meqarornaeckon AeaTeIbHOCTH

YMmeThb

OPUMEHSTH (DYHIAMEHTATbHBIC 3HAHHS, TIOJyYeHHBIC B 00J1aCTH (PU3UKO-MAaTEeMAaTUIECKIX HAYK U HCIOIB30BATh UX B
MpodeCCHOHATBHOM JESITENBHOCTH, B TOM YHCIIE B chepe Meaarornueckon AeaTeTbHOCTH

Baanernb

METOlaMU PUMEHEHHS (DYHIaMEHTAIbHBIX 3HAHHH, TOJTYYCHHBIX B 00J1aCTH (PU3NKO-MATEMATHICCKUX HAYK U MCIIOIb30BATh UX B
npoecCHOHANBHOIT JEITETBHOCTH, B TOM YHCIIE B cepe MeIarornyeckoi AesTeIbHOCTH

OIIK-1.2. IlpumeHsieT hyHIaMeHTATbHbIE 3HAHUS, OJy4eHHbIe B 00/1aCTH eCTeCTBEHHBIX HAYK, M MCIOJIb3YyeT HX B
npo¢ecCHOHAIBLHOI 1eITeJIbHOCTH, B TOM YHcJIe B cdepe meqarornieckoi AesiTe1bHOCTH

3HaTh

METOBI MPUMEHEHHS (yHIaMEHTABHBIX 3HAHUH, TOTYICHHBIX B 00JIACTH €CTECTBEHHBIX HayK, U MCIOIH30BATh UX B
npo¢eCcCHOHANTBHON JeSITENBHOCTH, B TOM YHCIIE B Cepe MeJarorniaecKon AeaTeIbHOCTH

YMmeThb

MPUMEHATH (yHIAMEHTAIbHBIC 3HAHMUS, TIOJTYYECHHBIX B 00JIACTH €CTECTBEHHBIX HAYK, M HCIOJIb30BaTh X B MPO(ECCHOHATBLHOMN
NIESITETTHHOCTH, B TOM YHCIIE B chepe MeIarornieckoi IesTenbHOCTH

Baagernp

METOAaMHU PUMEHEHHs (PyHIaMEHTAILHBIX 3HAHUH, MOJYYCHHBIX B 00JACTH €CTECTBEHHBIX HAYK, U UCTIOJIb30BaHHS UX B

PO eCCHOHATBHON JICSITETBHOCTH, B TOM YHCIIE B Cepe MeJarorniaecKon AeITeIbHOCTH

B pe3yiabTaTte 0cBOeHUS TMCHMILIMHBI (MOYJIs1) 00yUaIOUIUiCS 10/KeH

3.1|3narsb:
3.1.1| ocHOBHBIC 3aKOHBI M TIOHATHS XUMUU;
3.1.2 | XUMHIO 3JIEMEHTOB U OCHOBHBIC 3aKOHOMEPHOCTH MPOTEKAHISI XHMUUSCKUX PEaKIINi;
3.1.3 | MeTo/bI MATEMAaTHYECKOTO U XUMHUYECKOTO aHaIIN3a;
3.1.4 | oCHOBBI XUMHYECKHUX MTPOLIECCOB COBPEMEHHOM TEXHOJIOI'MH MTPOU3BO/ICTBA,;
3.1.5| cBOMCTBA XUMHYECKUX DIIEMEHTOB U UX COCIUHECHUN.
3.2 | Ymerth:
3.2.1 | IpUMEHATh OCHOBHBIE 3aKOHBI U TIOHITHS XUMHU;
3.2.2 | IpUMEHATH TEOPETHYECKHE U MPAKTUIECKUE 3HAHMUS 110 XUMHUH TIPH paboTe O CIeUATFHOCTH.
3.3| Baagers:
3.3.1 | OCHOBHBIMU 3aKOHAMH U TIOHATUSIMU XUMHUU TpU pabOTE MO CICHUATBHOCTH;
3.3.2| MeTOIaMH MaTEMaTHYECKOTO ¥ XMMHUYECKOTO aHAJIN3a;
3.3.3 | HaBBIKAMH aHATTUTHYECKOTO PEIICHUS XUMHUECKHX 3324 IPUMEHUTENHHO K 33/1a4aM IpOoQeCcCHOHANBHON AEATEIbHOCTH.
4. CTPYKTYPA U COAEP KAHUE JUCHUIIJINHBI (MOAVYJIS)
Kon HaumenoBanmue pa3neiioB u Tem /Buj 3ausitusi/ | Cemectp / | YacoB | Komneren- | Jlureparypa ®opma
3aHATHS Kypc M1 KOHTPOJISt
Pa3nen 1. OcHOBHBIE MOHSITHS M 3aKOHBI B
XUMUH

1.1 3aKOHBI COXPaHEHHUS U B3aUMOCBSI3U MacCChl U 2 0 TectupoBaHnue.
SHEPTUH; CTEXUOMETPUUCCKUE 3aKOHBI H 3amura
ATOMHOMOJIEKYJISIPHBIE ITPEICTABIICHNUS; mabopaTOPHBIX
XUMHUYECKUI SKBUBAJIEHT, MOJIEKYJIIPHbIE U pabot
ATOMHBIE MACChl; CTPOCHUE aTOMa; KBaHTOBBIC
qHCIIa; IEPUOTUICCKUI 3aKOH U TIEPUOIYECKAsT
cucrema /., MenneneeBa; usmMmeHeHne CBOWCTB
XUMHUYECKUX 1eMeHTOB. /Tema/

1.2 3aKOHBI COXPaHEHHUS U B3aUMOCBSI3U MACChl U 2 6 OIIK-1.1-3 JI1.1J11.4 TectupoBanue
SHEPTUH; CTEXUOMETPUYECKHE 3aKOHBI U OIIK-1.1-Y JI1.5
aTOMHOMOJIEKYJISIpHbIE IPECTABIICHUS; OIIK-1.1-B JI1.3712.4
XUMHYECKUH SKBUBAJICHT, MOJICKYJISIPHBIC U OIIK-1.2-3 JI2.2J12.3
ATOMHBIE MACChl; CTPOCHHE aTOMa; KBAaHTOBBIE OIIK-1.2-Y | D1 3233 54
YHUCIIa; IEPUOANYECKUN 3aKOH U NePHOJUYecKast OIIK-1.2-B 25
cuctema J[.M,MeHneneeBa; U3MEHEHHE CBOICTB
XUMHUYECKUX IeMeHTOB. /JIek/




1.3 HomeHKk1aTypa HEOPraHUYECKUX COCIUHECHUN. 4 OIIK-1.1-3 JI1.1J11.4 3ammra
OCHOBHBIE KJTaCChl HEOPraHUYECKUX COCTMHECHUI OIIK-1.1-Y JIL.S J1a00paTOPHBIX
Crpoenue atoma /J1ab/ OIIK-1.1-B JI1.3]12.4 paboT B Buzie

OIIK-1.2-3 J2.1J12.2 TecTa
OIlK-1.2-Y JI2.3713.2
OIIK-1.2-B JI3.3
01323354
35

1.4 N3yueHne KOHCIIEKTa JEKUUH U peKOMEHIyeMOon 11 OIlK-1.1-3 JI1.1J11.4 TectupoBanue

nutepatypsl. [Toarotoska k 3auety /Cp/ OIIK-1.1-Y JIL.5
OIIK-1.1-B JI1.3]12.4
OIIK-1.2-3 J2.1J12.2
OIIK-1.2-Y J12.3
OIIK-1.2-B | D132 33 D4

95

Pazpnes 2. O01mne 3aKOHOMEePHOCTH

NPOTEeKAHUS] XMMHYECKHX MPoLeccoB

2.1 Dueprerndeckue 3QPEKTh XUMUIECKUX PEaKIIHIA; 0 YerHblii onpoc.
TEPMOXHUMHUYIECKUE 3aKOHBI; TEPMOIMHAMHYCCKHIEC 3ammra
(YHKUIMY 1 TapaMeTPhl; CKOPOCTh XUMIUECKHX mabopaTOPHBIX
peaxuuii; 3aK0oH JeHCTBUS Macc; IpaBuiio BaHT- pabot
Todda; sHeprus akTuBanuy; ypaBHeHHE Appe-

HUYCAa; KaTaln3; XAMUIECKOe paBHOBECHE
00paTUMBIX peakIuii; mpuHIm Jle
larense. /Tema/

2.2 DHepreTudeckue 3QGEKTh XUMAIESCKUX PEAKITHIA; 4 OIIK-1.1-3 JI1.1J11.4 YcTHbIH onpoc
TEPMOXUMHUYECKHE 3aKOHBI; TEPMOINHAMUYECKHE OIIK-1.1-Y JI1.5
(YHKIMY U TapaMeTPbl; CKOPOCTh XUMHUECKHX OIIK-1.1-B JI1.3712.4
peakIuii; 3aKoH IeHCTBUS Macc; paBuiio BaHT- OIIK-1.2-3 JI2.2J12.3
Todda; sHeprus akTrBaNuy; ypaBHeHHE Appe- OIIK-1.2-Y | D1 3233 54
HUYCa; KaTaJn3; XAMUYECKOE paBHOBECHE OIIK-1.2-B 25
00paTUMBIX peakiuii; npuHIumi Jle
Hlarense. /JIex/

2.3 CKOpOCTh XUMHUYECKHX PEaKIUi 1 XUMUYECKOE 2 OIIK-1.1-3 JI1.1J11.4 3ammura
paBHOBecHe. BeraucieHne TermIoBbIX 3PPEKTOB U OIIK-1.1-Y JI1.5 mabopaTOPHBIX
ornpeziesIeHue BO3MOXKHOCTH CAMOIIPOU3BOIBHOIO OIIK-1.1-B JI1.3712.4 pabot
MPOTEKAHUS XUMUIECKUX peakiuii /J1a6/ OIlK-1.2-3 JI2.1J12.2

OIlK-1.2-Y JI2.3]13.5
OIIK-1.2-B | D1 32 33 D4
25

24 N3yueHne KOHCIIEKTa JEKUUH U peKOMEHyeMOon 11 OIIK-1.1-3 JI1.1 JI1.2 YerHblii onpoc

murtepatypsl. [Togroroska k 3agery /Cp/ OIlK-1.1-Y | JI1.4JI1.5
OIIK-1.1-B JI1.3712.4
OIIK-1.2-3 J2.1J12.2
OIIK-1.2-Y J12.3
OIIK-1.2-B | D132 33 D4

35

Pa3nen 3. PacTBopbl U Ipyrue AucnepcHbie

CUCTEMBI

3.1 OO11He OHATHSI O PACTBOPAX M JUCIIEPCHBIX 0 TectupoBaHnue.
CUCTEMaX; CITOCOOBI BEIPaKEHHSI KOHIICHTPAITHH; 3amura
(ha3oBbIe MIpeBpalIeHHsI B pacTBOPaXx; nabopaTOPHBIX
IEKTPOJIUTHYECKAs JUCCOLUALINS; CBOWCTBA pabot
PacTBOPOB JIEKTPOJIUTOB; BOJOPOTHBIN
T0Ka3aTeNb; THIPOJIN3 COJICH; TBEPABIE PACTBOPHI,
reTeporeHHble TUCTepCHbIe cucTeMsl. /Tema/

3.2 OO6111e TOHATHS O PacTBOPaX M JUCIEPCHBIX 4 OIlK-1.1-3 JI1.1J11.4 TectupoBanue
CHCTEMaX; CITOCOOBI BEIPAKECHHS KOHIICHTPAITHH; OIIK-1.1-Y JIL.S5
(ha3oBBIe IpeBpaIIeHIs B PacTBOPaX; OIIK-1.1-B JI1.3J12.4
3JIEKTPOJUTHYECKAs JUCCOLUALIMS; CBOMCTBA OIIK-1.2-3 J12.2J12.3
PacTBOPOB 3JIEKTPOJIUTOB; BOJIOPOIHBIHN OIIK-1.2-Y | 5132353 54
N0Ka3aTenb; TUIPOJIN3 COJIEH; TBEPABIE PACTBOPHL; OIIK-1.2-B 95

TeTepOreHHBIC JUCIEPCHBIE CUCTEMEI. /JIek/




33 PactBopsl. 'naponus. DaekTpoIuTHIecKas 2 OIIK-1.1-3 JI1.1J11.4 3ammra
muccorarus /J1a6/ OIlK-1.1-Y JI1.5 J1a00paTOPHBIX
OIIK-1.1-B JI1.3712.4 pabot B BUIIE
OIIK-1.2-3 J2.1J12.2 TecTa
OIlK-1.2-Y J12.3J713.5
OIIK-1.2-B JI3.3
212233 34
25
34 N3yueHne KOHCIIEKTa JEKUUH U peKOMEHIyeMOon 11 OIlK-1.1-3 JI1.1J11.4 TectupoBanue
nutepatypsl. [Toarotoska k 3auety /Cp/ OIIK-1.1-Y JIL.5
OIIK-1.1-B JI1.3712.4
OIIK-1.2-3 J2.1J12.2
OIlK-1.2-Y J12.3
OIIK-1.2-B | D132 33 D4
35
Paznen 4. OxkucanTe1bHO-BOCCTAHOBUTEIbHbIE
1 IeKTPOXHMHYECKHe MPOIecChl
4.1 I'eTeporeHHbIC OKMCIUTEIBHO- 0 TectupoBaHnue.
BOCCT@HOBHTEIILHBIC PEAKIH U 3amura
ANIEKTPOXUMUYECKUE TPOLIECCHI; 3aKkoHbI Dapanes; mabopaTOPHBIX
ranpBaHnueckue aMmemMenTsl; DC; cranaapTHBIN pabot
BOJIOPOJIHBIN MOTCHIUAT U PSJT HATIPSKCHHS
AJIEKTPOJIN3 PACTBOPOB U PACIIIIABOB; KOPPO3HSI
METAJUIOB | 3alIUTa OT KOPPO3UHU; TIPAKTHUECKOE
MIPUMCHECHHUE AEKTPOXUMUICCKHX
nporeccos. /Tema/
4.2 I'eTeporeHHbIe OKHCIUTEIBHO- 4 OIIK-1.1-3 JI1.1 J11.4 TectupoBanue
BOCCTAHOBUTEIIBHBIC PEAKIIUN U OIIK-1.1-Y J1.5
AIIEKTPOXUMHYECKUE TIPOIiecChl; 3akoHbI Dapaes; OIIK-1.1-B JI1.3J12.4
ranbpBaHnueckue snemMenTsl; I C; cranaapTHBIN OIIK-1.2-3 JI2.2J12.3
BOJIOPOJIHBIN MOTEHUUAN U PSIJI HAPSKEHHUS; OIIK-1.2-Y | 513233 54
3JIEKTPOJIU3 PACTBOPOB U PACILIIABOB; KOPPO3HUs OIIK-1.2-B 25
METaJJIOB H 3aIIUTa OT KOPPO3HH; MPAKTHYCCKOES
MIPUMEHEHHE JICKTPOXUMIUECKIX
nponeccos. /JIex/
43 OKHUCITUTENHHO-BOCCTAHOBUTEIbHBIE 2 OIIK-1.1-3 JI1.1J11.4 3amura
peakiuu /J1a6/ OIlK-1.1-Y JI1.5 J1a00paTOPHBIX
OIIK-1.1-B JI1.3]12.4 pabot B BUIIE
OIIK-1.2-3 J2.1J12.2 TecTa
OIlK-1.2-Y J12.3]713.3
OIlK-1.2-B | 313233 54
35
4.4 M3yyenne koHCTIEKTA JIEKIUH 1 pEKOMEHTyeMOMH 11 OIIK-1.1-3 JI1.1 JI1.2 TectupoBanue
mutepatypsl. [loaroroska k 3auety /Cp/ OIIK-1.1-yY | JI1.4JI1.5
OIIK-1.1-B JI1.3]12.4
OIIK-1.2-3 JI2.1 J12.2
OIlK-1.2-Y J12.3
OIIK-1.2-B | 313233 54
35
Pa3nen 5. Xumnueckasi CBSI3b
5.1 XuMuyeckas CBsI3b U BAJIEHTHOCTb JJIEMEHTOB; 0 YerHblii onpoc.
BUJIBI XAMUYECKOH CBSI3U; OCHOBHBIC 3amura
MIPEJICTABIICHHS O KOBAJICHTHOM CBSI3U; METOT 11a00paTOPHBIX
BaJICHTHBIX CBSI3€il; METOJ] MOJIEKYIISIPHBIX pabot
opOuTaneit; ruOpuIu3aIus; 0COOEHHOCTH
KPHCTAJUTHYECKOT0 CTPOCHUS BelecTs. /Tema/
5.2 XuMuyeckasi CBSI3b U BAJICHTHOCTb JJIEMEHTOB; 4 OIIK-1.1-3 JI1.1J11.4 YcTHBIH onpoc
BUIBI XUMHYECKOU CBSI3H;, OCHOBHEIE OIIK-1.1-yY JI.5
TIPE/ICTABICHUS O KOBAJIEGHTHOM CBSA3H; METO/L OIIK-1.1-B JI1.3J12.4
BAJICHTHBIX CBS3EH; METOI MOJIEKYJISIPHBIX OIIK-1.2-3 JI2.2J12.3
opOuTaeit; THOpUIU3aIst; 0COOCHHOCTH OIIK-1.2-Y | 5132323 54
KPHCTAJUTMYECKOr0 CTPOCHNUS BemmecTs. /JIex/ OIIK-1.2-B 35




5.3 Xumnueckas cBa3b /J1abd/ 2 OIIK-1.1-3 JI1.1J11.4 3amura
OIlK-1.1-Y JI1.5 J1a00paTOPHBIX
OIIK-1.1-B JI1.3]12.4 pabor
OIIK-1.2-3 J2.1J12.2
OIlK-1.2-Y JI2.3J13.3
OIIK-1.2-B | 91 32 33 54
95
54 N3yuenne koHCIEKTa IEKIUN U PEKOMEHyeMOt 11 OIIK-1.1-3 JI1.1 J11.4 VYerHslii onpoc
mutepatypsl. [loaroroska k 3auety /Cp/ OIIK-1.1-Y JIL.S
OIIK-1.1-B JI1.3J12.4
OIIK-1.2-3 JI2.1 J12.2
OIlK-1.2-Y J2.3
OIIK-1.2-B | D1 32 33 54
25
Pazgen 6. Xumus merannos
6.1 OOmue cBOHCTBa METAIIOB U CIIABOB,; 0 VerHslil onpoc.
(usMyeCcKue CBONCTBA METAIOB; XHMHUYCCKHE 3amura
CBOWCTBAa METAIIOB; (PU3UKO-XUMHUICCKAN aHAIIH3 11a00paTOPHBIX
METAJUTMYECKUX CTIaBoB; /Tema/ pabot
6.2 OO011He CBOICTBA METAJIIOB M CILIABOB; 4 OIIK-1.1-3 JI1.1J11.4 YerHblii onpoc
(u3nUecKre CBOMCTBA METAIIOB; XUMHUYECKHE OIIK-1.1-Y JI1.5
CBOHCTBA METAJUIOB; (PH3UKO-XMMHUIECKUN aHAIIN3 OIIK-1.1-B JI1.3712.4
METaJNTMYECKHX CIIIaBoB; /JIek/ OIlK-1.2-3 J2.2 J12.3
OIIK-1.2-Y | 313232354
OIIK-1.2-B 25
6.3 CaoiictBa MetaiuioB. Koppo3sus /J1a6/ 2 OIIK-1.1-3 JI1.1 J11.4 3amura
OIlK-1.1-Y JIL.5 mabopaTOPHBIX
OIIK-1.1-B JI1.3]12.4 pabor
OIIK-1.2-3 JI2.1J12.2
OIlK-1.2-Y J12.3713.4
OIIK-1.2-B J3.1
212233 24
25
6.4 M3yuenne koHCTIEKTA JIEKIIUH 1 pEKOMEHTyeMOM 11 OIIK-1.1-3 JI1.1J11.4 YcTHbI# ornpoc
murepatypsl. [ToaroroBka k 3auety /Cp/ OIIK-1.1-Y J1.5
OIIK-1.1-B JI1.3712.4
OIIK-1.2-3 JI2.1J12.2
OIlK-1.2-Y J12.3
OIIK-1.2-B | D1 32 33 D4
25
Pasnen 7. Xumus HeMeTaJJ10B
7.1 dusnyecKre U XMMUYECKHE CBOHCTBA 0 YerHbiii onpoc.
HEMETAaJIJIOB; YIIIePO, CBOWCTBA YIIIepoa U ero 3amura
COEIIMHEHUH, OTy4YeHHe U TPUMEHEHHE 11a00pPaTOPHBIX
KapOOHATOB; KPEMHUH; ITOJTyIIPOBOTHUKOBEIC pabot
CBOWCTBa KPEMHHST; CHITUKATHI, THAPOCUIHKATHI U
amoMocuaukaTel; /Tema/
7.2 ®dusnyeckre U XAMUYECKHE CBOHCTBA 4 OIIK-1.1-3 JI1.1J11.4 YerHblii onpoc
HEMETAJJIOB; YTJIEpO/, CBOMCTBA yIiiepoa U ero OIIK-1.1-Y JIL.5
COCJIMHEHUH, MOJIyYeHre U IPUMEHEHHE OIIK-1.1-B JI1.3J12.4
KapOOHATOB; KPEMHUH; MOIyTIPOBOIHUKOBEIE OIIK-1.2-3 J12.2J12.3
CBOICTBa KPEMHHUS; CUIIMKATHI, TUAPOCUIIMKATHI U OIIK-1.2-Y | 5132353 54
amoMocHTuKater;, /JIex/ OIIK-1.2-B 25
7.3 KommnexcHsie coenuaenns /J1a6/ 2 OIIK-1.1-3 JI1.1J11.4 3ammTa
OIIK-1.1-Y J1.5 71a00PaTOPHBIX
OIIK-1.1-B JI1.3J12.4 pabor
OIIK-1.2-3 JI2.1 J12.2
OIlK-1.2-Y J2.3
OIIK-1.2-B | D1 32 33 D4

95




7.4 W3yueHne KOHCIEKTa JIEKLUI U PEKOMEHyeMO’ 11 OIIK-1.1-3 JI1.1J11.4 VYerHblii onpoc
nutepatypsl. [Toaroroska k 3auety /Cp/ OIIK-1.1-Y JIL.S
OIIK-1.1-B JI1.3]12.4
OIIK-1.2-3 J2.1J12.2
OIlK-1.2-Y 2.3
OIlK-1.2-B | 313233 54
35
Pa3nen 8. OcHOBBI OpraHu4ecKoil XuMuu
8.1 Krraccudukanus u CBOMCTBA OPraHUYECKUX 0 VYerHblii onpoc.
COCTMHEHHIA; H30MEPHST; OCHOBHBIC KIIACCHI
OpPTraHUYECKUX COCTMHCHUH; peaKInu
MOJIMMEPHU3ALNH U TOJTHUKOHICHCALINH;
O0COOCHHOCTH CTPOCHUS MOJIUMEPOB; (PH3HUKO-
XAMUYECKUE CBOWCTBA IOJINMEPOB;
KOHCTPYKIIHOHHBIE TTOJTUMEPHBIE
Matepuaisl. /Tema/
8.2 Knaccudukanus u CBOMCTBA OPraHUYECKUX 2 OIIK-1.1-3 JI1.1J11.4 YcTHBIH onpoc
COEIMHEHUI; H30MEPHS; OCHOBHBIE KIIACCHI OIIK-1.1-Y JI1.5
OpraHUYECKUX COCTUHEHHI; peaKun OIIK-1.1-B JI1.3J12.4
MIOJIUMEPHU3AIIMU 1 MTOTUKOHACHCAINH; OIlK-1.2-3 JI2.2 J12.3
0COOEHHOCTH CTPOCHUS MOJIMMEPOB; HU3NKO- OIIK-1.2-Y | 513233 54
XUMHUYECKHE CBOWCTBA MOJIUMEPOB; OIIK-1.2-B 25
KOHCTPYKIIMOHHBIE TTOJTUMEPHBIE
Matepuaisl. /JIex/
8.3 M3yyeHne KOHCTIEKTA JIEKIUH 1 PEKOMEHTyeMOM 10 OIIK-1.1-3 JI1.1J11.4 YcTHBIH omnpoc
mutepatypsl. [Toaroroska k 3agery /Cp/ OIlK-1.1-Y JI1.5
OIIK-1.1-B JI1.3712.4
OIIK-1.2-3 J12.1712.2
OIlK-1.2-Y J12.3
OIIK-1.2-B | D1 32 33 D4
35
Pazneun 9. IIpoMekyTOYHAS aTTECTAIMS
9.1 3auer /Tema/ 0
9.2 IMoxnroroska k 3auety /3a0/ 8,75 | OIIK-1.1-3 JI.1J11.2
OIlK-1.1-Y | JI1.4JI1.5
OIIK-1.1-B JI1.3]12.4
OIIK-1.2-3 JI2.1J12.2
OIlK-1.2-Y J12.3713.2
OIIK-1.2-B JI3.4J13.1
JI3.5J13.3
212233 24
35
9.3 IIpuem 3auera /UKP/ 0,25 | OIIK-1.1-3 JI1.3 YcTHBIH OTBET,
OIIK-1.1-Y 24 35 1o
OIIK-1.1-B YTBEPKACHHBIM
OIIK-1.2-3 oumiierawm,
OIlK-1.2-Y chopmynupoBa
OIIK-1.2-B HHBIM C y4E€TOM
COJICpIKAHUS
yueOHOM
JICTIATUTHHBI

5. OHEHOYHBIE MATEPHUAJIBI 110 JUCIIUIIJIMHE (MO YJIIO)

DoHJ| OLICHOYHBIX CPEJICTB IpuBeeH B [Ipunoxkenun k pabouei mporpaMme JUCIUILIAHEI (CM. TOKyMeHT «OIIeHOYHbIe
MaTepuabl 0 JUCHUILINHE « XUMUS).

6. YAEBHO-METOJHUYECKOE H THO®OPMAIIMOHHOE OBECIIEYEHUE JUCITUITJINHBI (MO YJIA)

6.1. Pexomenayemas qureparypa

6.1.1. OcHoBHAas JIMTepaTypa




No ABTOpBI, COCTaBUTENN 3arnaBue UsnarensctBo, | Kommuectso/
rox Ha3BaHUE
3BC
JI1.1 |ITaBnoB H. H. OO61as 1 HeopraHu4YecKasi XUMHS CaHkT- 978-5-8114-

[MeTepOypr: 1196-2,

Jlans, 2011, http://e.lanbo

496 c. ok.com/books
/element.php?
pll_cid=25&
pll_id=4034

JI1.2 | Tapxos K. 1O. OO6was 1 Heopranudeckas Xumus. OKHCIAUTENbHO- CaHkT- 978-5-8114-
BOCCTaHOBUTEJBHBIC PEAKIIH K XUMUYECKOE PABHOBECHE. [etepOypr: 3302-5,
COOpHHK 3aJaHU ¥ BApPHAHTOB : Y4eOHOe mocoone Jlanb, 2019, 80 | https://e.lanbo

c. ok.com/book/

111891
JI1.3 | Xaiinykosa, E. B. O6mras xuMus : yaeOHoe mocodue Mockga: Ait 978-5-4497-

ITu Ap Meaua, |2561-5,

2024, 90 c. https://www.i
prbookshop.r
u/136256.htm
1

JI1.4 | Axmeros H. C. OO0mmas 1 HeopraHudecKast XUMHUS : YIeOHHK Cankrt- 978-5-8114-

[etepOypr: 4698-8,

Jlans, 2020, https://e.lanbo

744 c. ok.com/book/
130476

JI1.5 | Koposun H.B. OO6was xumus : yueo. M.: Beicm. 978-5-06-
k., 2008, 004403-4, 1
557c.
6.1.2. JlonoJiHMTEIbHASA JJUTEPATYPa
Ne ABTOpBI, COCTaBUTENN 3arnaBue WznarensctBo, | Kommuectso/
rox Ha3BaHUE
3BC
JI2.1 | Onetinukor H.H., Xumusi. ATrOpUTMBI pereHus 3aaad. TecTsl : yue0. mocodue M.: 978-5-397-
Mypasbesa I'.I1. JIMBPOKOM, [01092-4, 1
2010, 245 c.
JI2.2 | Tperynos B.P., Xumus : yued. mocodue Psazanb, 2013, , 1
Hapesa A.B. 80c.
J12.3 | I'muaka H.JL OO6mas xuMus : yaed. mocooue M.: KHOPYC, |978-5-406-
2012, 746¢. 02149-1, 1
JI2.4 |Tapuun A.IL. OO01as 1 HeopraHu4YecKasi XMMHUsI B CXeMax, PUCYHKaX, CII6.: [uTep, 978-5-459-
Ta0IHIaX, XUMIYECKAX PEAKIIX : yaed. mocodue 2011, 285c. 00309-3, 1
6.1.3. MeTtonuueckue pa3padoTKu
Ne ABTOpBI, COCTaBUTENN 3ariaBue WzpatensctBo, | KomuuecTBo/
rox Ha3BaHUE
3BC
JI3.1 | Tperynos B.P., Xumus paTnoMaTepraioB. MeTamibl TOOOYHBIX MOATPYIIIL. Psazanb, 2008, , 1
I{apesa A.B., [Tonyuenue raapBaHONOKPHITHI. CBOMCTBA ATFOMUHHUS | METO/I. 12c.
Epmakosa JLII., yKa3. k 1a0. paboTam

KyroBas H.®.




No ABTOpBI, COCTaBUTENN 3arnaBue UsnarensctBo, | Kommuectso/
rof Ha3BaHUe
3BC
JI3.2 | Tperynos B.P., Xumus.BBeeHne B XMMUYECKHA MTPAKTUKYM,HOMEHKIIATypa Psazanb, 2004, , 1
I{apesa A.B., XUMHUYECKUX COeTUHEHMH : MeTo.yKa3. 20c.
Epmaxosa JLIL.,
Kyrosa H.®.
JI3.3 | Crproukosa FO.M., Xumusi. OCHOBBI CTpoeHus BemecTBa. OKUCIUTENbHO- Pazann, 2017, o1
Epmaxkosa JLII., BOCCTaHOBUTEJBHBIC PEAKIMH : METOJ. YKa3. K J1a0. paboTam 32c.
[Mrons O.C.
JI3.4 | Tperynos B.P,, Xumust: anexrponus. Kopposus u 3ammra MeTanioB OT Ps3ans, 2005, , 1
Hapesa A.B., Koppo3uu : Metoz.ykas.k 1a0.pad. 20c.
Epmakosa JLII.
JI3.5 |Ilapesa A.B., Xumust. Knaetnka, KOJUTOMIHBIE CHCTEMBI : METOJ. yKa3. K J1a0. Pa3ans, 2009, , 1
Tperynos B.P., paboTtam 16¢.
Epmaxosa JLII.
6.2. Ilepeuens pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTu ""UnTepHeT"
D1 | DnekTpoHHO-OMONIMOTEUHAs crcTeMa «JIaHby», PEKUM JOCTyIa — ¢ JIIo60ro koMmneio-tepa PIPTY 6e3 mapoinsa. — URL:
https://e.lanbook.com/
22 | DnexrponHo-oubmorednas cucrema «IPRbooksy», pexxim noctymna — ¢ moboro koM-nibrorepa PIPTY 6e3 mapois, U3 ceTu
uHTepHeT no napoito. — URL: https://iprbookshop.ru /
33 | Onexrponnas 6ubnuorexa PIPTY, pexxum goctyma ¢ mobdoro kommnstotepa PIPTY, u3 cetn nnTepHET 6€3 mapois. —
URL: http://elib.rsreu.ru/
24 | Cucrema qucrannuonnoro o0yuenus PIPTY Ha 6a3e Moodle [anekTpoHHbIH pecypc]. - Pexum qocTyna: mo mapoJto. -
https://cdo.rsreu.ru/
25 Enunoe okHO mocTyma K 00pa3oBaTellbHBIM pecypcaM, PesKHM JOCTyma: mo mapoito. -http://window.edu.ru /

6.3 IlepeyeHb NPOrpaMMHOro odecrneyeHuss 1 HHPOPMALMOHHbBIX CIIPABOYHBIX CUCTEM

6.3.1 IlepeyeHnb JUIIEH3MNOHHOTO U CBODOIHO PACITPOCTPAHSIEMOI0 MPOTPAMMHOI0 00ecieYeH s, B TOM YHCIe
0TEe4eCTBEHHOT0 MPON3BOICTBA

HaumenoBanue Onucanue

OneparrionHas cucrema Windows Kommepueckas nuiieH3us

Kaspersky Endpoint Security KomMmepueckas muiieH3us

Adobe Acrobat Reader Csoboguoe ITO
OpenOffice Csoboguoe ITO
Microsoft Visio Kommepueckas nuueH3ust
Microsoft Office Kommepueckas nuueH3ust
SMathStudio Csoboanoe ITO

6.3.2 IlepeuyeHb MHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

326 y4eOHO-aIMUHMCTPATHBHBIM Kopmyc. ydeOHas 1abo-paTopus,
MOMENICHUE [T XpaHeHus yaeOHoro obopynosanus [Tanens LCD Philips,
MapKepHas J0CKa,

MECTO JUIs IIpernoaBa-Teis, ocHameHHoe komnblotepoM (Intel Core 15/4Gb), BBITSKHBIE HIKA(BHI,

1 muctwsaTop J19-4-02 “OMO”, Habop nabopaTOpHOW MOCYIbI JUIS WHAWBUAYATLHOUW PabOThI, PEaKTHUBBI, HEOOXOIAMMBIC
JUTSL BBITTOJTHEHHS paboT,

mxa¢ cymmiasHe SNOL 58/350 LFN,

Becbl OHAUS PA 214, ananutudeckuie ¢ IOBEpKOH,

OCHAII[CHHAs J1a0OpaTOpHBIM  00OPYIOBaHHEM,

Onepatop 340 000 "KomnaHus "TeH3op"

Becsl OHAUS TA 152 B kommiekTe ¢ rupeit

JOKYMEHT MNOAMNNCAH 3JTEKTPOHHOM NOAMNNCLIO

8. METOIMUECKAE A TEPRARITST HEHNCT

MeTtoauueckue ykasanus npusenensl B [IABFIRenn k paboueit nporpamMme qucHUMIMHBL (M. TOKYMEHT «MVY «XuMus»)
B TV PTPTY —TITEVHOBBITa :

TTOAMMCAHO OTrE0Y BO™P " -
3ABEAYIOLLMM 3aBegytowmii kadeaport MHIJ1
BbIMYCKAIOLLIEN

KADELPHI




