MUHUCTEPCTBO HAYKH 1 BBICIIIEI'O OBPA30BAHMSI POCCUICKOM ®EJIEPALIN

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

COI'JTACOBAHO YTBEPXIAIO
3aB. BeIycKaroMIeH Kadeaps

XUMUs

paboyas nporpaMma JUCIHUILIAHBI (MOTYJIs)

3akperuiena 3a kadeapoi XHUMHYecKoi TeXHOJO0TUH
VYueOHsIit m1aH 11.03.04_26_00.plx
11.03.04 DnekTpoHHKa U HAHODJIEKTPOHHUKA
Keamidrkarms O0akaJjaBp
®dopma o0ydeHus o4yHas
OOmas Tpy10eMKOCTb 43ET

Pacnpene.ﬂelme YacoB TUCHHUIVIMHBI 110 cCeMecTpam

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

Jlexun 32 32 32 32
JlabopaTopHbIe 16 16 16 16
Wnas koHTaKTHAS 0,25 (0,25 (0,25 [0,25
pabota
Uroro ayn. 48,25 | 48,25 | 48,25 | 48,25
KonraktHas pabora |48,25 | 48,25 | 48,25 | 48,25
Cam. paboTa 87 87 87 87
Yacel Ha KOHTPOJIb 8,75 18,75 |8,75 |8,75
Hroro 144 144 144 144

r. P13ann



IIporpammy coctaBun(u):

cm. npen., Jlobanoea Jlapuca Heanosna

Paboyast mporpamMma JUCIHHUILTAHBI
Xumusi

paspabotana B coorBerctBuu ¢ ®T'OC BO:

®I'OC BO - 6akanaBpuar no HampasieHuo noArotosku 11.03.04 DnekTpoHuKa U HAHOAJIEKTPOHUKA (ITprKa3 MUHOOpHAYKH
Poccun ot 19.09.2017 r. Ne 927)

COCTaBJICHa Ha OCHOBaHMH y4eOHOTO ILTaHa:
11.03.04 DnekTpoHHKa ¥ HAHOIJICKTPOHHUKA
YTBEP)KACHHOTO YUEHBIM cOBETOM By3a OT 24.04.2026 npoTtokon Ne 10.

Pabowas mporpamma o00peHa Ha 3aceaHuu Kadeapsl

XMMHYECKOI TEXHOJIOTMH

[Iporokon ot 28.04.2026 . Ne 3
Cpok geiictBus nporpammsl: 20262030 yu.r.
3aB. xaenpoit Koanenko Bukrop BacunseBuu



Buzuposanue PII/I 1151 McnioiHeHUs B 04epeIHOM Y4eOHOM roay

Pabouas mporpamma nepecMoTpeHa, 00Cyx IeHa 1 0Jo0peHa s
ucroaaeHus B 2027-2028 yueOHOM roay Ha 3acefaHuu Kadeapsl
XuMHYECKO TEXHOJIOTHH

[Iporokonm ot 2027 1. Ne

3aB. kadenpoi

Buzuposanue PII/] 11 ucnioiHeHUs B 04epeHOM Y4eOHOM roay

PabGouas nmporpamma nepecMoTpeHa, 00CyKIeHa U 0T00peHa s
ucnonaenus B 2028-2029 yueOHOM roay Ha 3aceIaHuu Kadbeapbl
XUMHUYECKOi TEXHOJIOTMH

[Iporokonm ot 2028 1. No

3aB. kadeapoit

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

[Iporokonm ot 2029 1. N

3aB. kadenpoi

Buzuposanue PII/] nyis1 ucnoiHeHUs1 B 04epeIHOM Y4eOHOM IOy

Pabouas mporpamma nepecMoTpeHa, 00Cy X IeHa U 0I00peHa s
ucnondeHus B 2030-2031 yueOHOM roay Ha 3aceqaHun Kabeapsl

XUMHYECKOi TEXHOJIOTMH

[Iporokonm ot 2030T. No

3aB. kadeapoit




1. IEJTM OCBOEHMSI IMCLIATIJIMHBI (MO YJIST)

1.

Ju—

Ienpro 0CBOGHHS AUCIUILUTMHBI « XUMHUSD) ABIACTCSA (pOpMHUPOBaHNE 3HAHUH TEOPETHIECKUX OCHOB XMMUH U CBOWCTB
XUMHYECKHUX JIIEMEHTOB, COeTUHEHUI 1 MaTepHaIoB HAa UX OCHOBE U YMEHHS UX UCIIOIb30BaTh B CBOEH
po(heCcCHOHANIBHON EATEIBHOCTH.

1.2|3anaun JUCHUIUINHBL: U3yYEHHUE OCHOBHBIX 3aKOHOB XUMHM; IPHOOPETEHNE HABBIKOB TOCTAHOBKH M MPOBEICHUS
71a00paTOPHBIX HCCIICIOBAHII; YMEHHUS OIMCHIBATH PE3YIBTATHI OTBITOB U JIETIaTh BEIBOIBL; CIIOCOOHOCTE IPHMEHATH
TEOpeTHIECKHe 3HAHUS B MPO(ECCHOHAIBHOI 1 IPAKTHYECKOH AEATEIBHOCTH CIICIIHAINCTA.

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

Hwkn (pazmen) OIT: | b1.0

2.1 | TpeGoBaHus K NMPeIBAPUTEIbHOI MOATOTOBKE 00y4aIOLIErocs:

2.1.1| 3HaTh XapaKTEPUCTUKH [TOBEACHHS SJICKTPOHOB B aTOMe U (PyHIaMEHTAIbHbIC IPUHIUIIEI U IPaBUIIa GOPMHUPOBAHHUS
SNIEKTPOHHBIX KOH(HUTYPAIIH MHOTOYIEKTPOHHBIX aTOMOB;

2.1.2| 3HaTh CTpOEHHUE U CTPYKTYPY MEpUOINYECKOr cucTeMsl 31emeHToB J[.M. MenneneeBa, nepuogAMYHOCTb CBOMCTB
XUMHUYECKUX DJIEMEHTOB U UX COEAMHEHUN;

2.1.3 | 3HaTh BUJBI U XapaKTEPUCTUKHU XUMUUECKOU CBSI3H;

2.1.4 | 3HaTh OCHOBBI TEPMOXUMMHU U JIEKTPOXUMHUU;

2.1.5|3HaTh OCHOBHBIE TIOJIOKEHHS TEOPUU PACTBOPOB CHIIBHBIX JIEKTPOJIMTOB, HEANIEKTPOIUTOB, HOH-HOE IIPOU3BE/ICHUE BOJIBI,
BOJIOPOIHBIN MTOKa3atens pH;

2.1.6| YMeTh cOCTaBIATh ANIEKTPOHHBIE KOH(PHUTYPAIHH aTOMOB DJICMEHTOB;

2.1.7| YMeTh onpenesnsTh TeIIoBbe SPPEKTH XUMUYECKHX PeaKIuii;

2.1.8 | YMeTh paccuuThIBaTh 00bEMHBIE U BECOBbIE KOHIIEHTPALIMK PACTBOPOB;

2.1.9| Ymets paccuuTsiBaTh BenuuuHy pH pacTBopoB;

2.1.10| YMeTs 3anuchIBaTh ypaBHEHUS TUAPOIIU3A COJEH;

2.1.11 | YMeTh coCTaBIATh ypaBHEHUSI OKUCIUTENbHO-BOCCTAHOBUTEIIBHBIX PEAKIIHIA;

2.1.12 | Bnageth OCHOBHBIMH ITPHEMaMH U TEXHUKOW BBITOTHEHUS 3KCIICPUMEHTOB 110 XUMHUH 00IIeH M HEOPTaHMUECKOM;

2.1.13 | BnageTh METOZaMU TIPUTOTOBJICHHSI PACTBOPOB 33JJaHHOM KOHIICHTPAIIHNH;

2.1.14| BnazmeTb COBpeMEHHOI HOMEHKIIATYPOIl HEOPraHHYECKUX COCTHHCHHUI;

2.1.15| Bnagets MeTogamMu pabOTHI C TUTEPATYPHBIMA UCTOYHHUKAMHU U CIIPABOYHON JIUTEPATYPOH MO0 XUMHHU OOIIEH 1
HEOPTaHUYECKOH.

2.2 | AncuumimHbl (MOAYJIH) U NPAKTHKH, 1JIs1 KOTOPBIX 0CBOeHHE JAHHOH AUCHUILVIMHBI (MOAYJIs1) HEOOXOAUMO KaK
npeaiecTBYOIIee:

2.2.1| YueOHas nmpakTHKa

2.2.2 | DAEeKTPOTEeXHUKA U AIEKTPOHHUKA

2.2.3 | [IpuknanHas MexaHUKa

2.2.4| Cxemo- u cucremorexuuka IC

2.2.5 | dusnueckue OCHOBBI JIEKTPOHUKU

2.2.6 | [1na3zMeHHas 3IEKTPOHUKA

2.2.7 | YucneHHble METO/Ibl KOHCTpyHpoBaHusi 3C

2.2.8 | BeimosnHeHHe U 3a1UTa BHITYCKHOM KBaTH(PHUKALIMOHHONW PabOTHI

3. KOMIETEHIIMUA OB YYAIOIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCIUTLIAHBI
(MO YJIsT)

OIIK-1: CnnocodeH ucmoab30BaTh MMOJI0KEHUS, 3AKOHbI 1 ME€TO/AbI €CTECTBCHHBIX HAYK U MATEMATHUKHU /IJIfl PELHICHUA 3a1a4
l/IH)KeHepHOﬁ AeATECIbHOCTH

OIIK-1.1. I/ICHO.]'ILZByeT MMOJIOKEHUS1, 3AKOHbI 1 ME€TOAbI €CTECTBCHHBIX HAYK JIJIfl pEeICHUA 3a1a1 I/IHHCEHepHOﬁ ACATECIbHOCTH

3HaThL

TOJIO’KEHUS1, 3aKOHBI U METO/IbI €CTECTBCHHBIX HAYK IS PEIICHUS 3a]a4 WHKCHEPHOU NesATeIbHOCTH

YMmeThb

Hcnonp30BaTh MONOKEHMS, 3aKOHBI 1 METO/IBI €CTECTBEHHBIX HAYK JUIS PEHICHHUS 33/1a4 HHKEHEPHOU JesITeIbHOCTH
Baagernp

TMOJIOKEHUSIMH, 3aKOHAMH ¥ METOJIbI €CTECTBEHHBIX HAYK JIJIS PEUICHMS 3a/1a4 MH)KEHEPHOU IeITeIbHOCTH

OIIK-1.2. Mcnosb3yeT MoJ10:KeHusl, 3aKOHbI MATEMATUKH [IJIS1 pellleHUsl 32124 HHKEHEPHOH 1eATe/IbHOCTH




3HaThL

MOJIOKEHU S, 3aKOHbI MATEMATUKHU JJIS1 pCLHICHUA 3aa4 HH)KCHGpHOﬁ JACATCIBHOCTH

Ymern

Hcmonas3oBath TIOJIOKCHMA, 3AKOHBI MATEMATUKH JJIA PEIICHU 3a1a49 HH)I(eHepHOﬁ JACATCIBHOCTH

Baanernb

IMOJIOKCHUAMH, 3aKOHAMU MAaTEMATUKH JJI1 PCUICHUS 3aaa4 HH)KeHepHOfI JACATCIBbHOCTHU

B pe3ysbTare ocBOeHHS JUCHUILINHBI (MOAYJIA) 00y4aKOLIMIICA J0/2KEH

3.1|3uarsb:
3.1.1 | ocHOBHBIE 3aKOHBI U TIOHSATHUS XUMHH;
3.1.2 | XMMHIO 3JIEMEHTOB M OCHOBHBIE 3aKOHOMEPHOCTHU MPOTEKAHUS XUMHUECKUX PEaKIINi;
3.1.3 | MeTOaBI MATEMAaTHYECKOTO U XMMHUYECKOTO aHAJIN3a;
3.1.4| OCHOBBI XUMUYECKHUX MPOLECCOB COBPEMEHHOI TEXHOIOTUH MPOU3BO/ICTBA;
3.1.5 | cBOiCTBa XMMHUYECKUX JIEMEHTOB U UX COCIUHEHUH.
3.2 | ¥mertn:
3.2.1 | IpUMEHATh OCHOBHBIE 3aKOHBI U MOHATUS XUMHUU;
3.2.2 | IpUMEHATH TEOPETUUECKUE U MPAKTUUECKUE 3HAHUS 110 XUMUH NP paboTe MO CHEHUaIbHOCTH.
3.3| Baagers:
3.3.1 | OCHOBHBIMHU 3aKOHAMU H OHATHSIMH XHUMHUH TIPH paboTe 10 CIIeINaTbHOCTH;
3.3.2| MeTogaMH MaTEMaTHYECKOT0 M XHMHYCCKOT0 aHAJIH3a;
3.3.3 | HaBBIKAMHU aHATUTHYECKOTO PEIICHHUS XMMHUYCCKHX 33/1a4 IPIMEHHUTEIBHO K 33/1a4aM MPOeCCHOHANBEHOHN NeITeTbHOCTH.
4. CTPYKTYPA U COOJEPKAHUE JUCIHUIIIIMHBI (MOIYJISI)
Kon HaunmeHnoBaHue pa3aenos u Tem /Buj 3aHatus/ | Cemectp /| Yacos | Komneren- | Jluteparypa ®opma
3aHATHSA Kypc 100 KOHTPOJIS
Pazgen 1. OcHOBHBIE IOHATHS U 3AKOHbI B
XUMHUH

1.1 3aKOHBI COXPAHEHUs U B3aUMOCBS3H MacChl U 2 0 TectupoBaHue.
SHEPTUH; CTEXHOMETPHUYECKIE 3aKOHBI U 3amura
ATOMHOMOJIEKYJISIpHBIE TIPEJICTABICHNUS; 11a00paTOPHBIX
XAMUYECKUH SKBUBAICHT, MOJICKYJISIPHBIE H pabot
ATOMHBIE MacChl; CTPOSHHE aTOMa; KBAHTOBBIE
YHCIIa; NEPUOJUUECKUI 3aKOH U IEPUOJUECKast
cuctema J[.11,MeneneeBa; N3MEHEHHE CBOMCTB
XAMHUYECKUX 3JIeMeHTOB. /Tema/

1.2 3aKOHBI COXPAHEHUS U B3aUMOCBS3H MacChl U 2 6 OIIK-1.1-3 J1.3J11.1 TectupoBanue
SHEPTUH; CTEXHOMETPHUYECKHIE 3aKOHBI U OIIK-1.1-Y JI1.2
ATOMHOMOJIEKYJISIPHBIE TIPEICTABIICHUS; OIIK-1.1-B JI1.5J12.1
XUMUYECKUI S3KBUBAJIEHT, MOJIEKYJISIPHBIE U OIIK-1.2-3 J12.3 J12.4
ATOMHBIE MacChl; CTPOCHHE aTOMa; KBAHTOBBIE OIIK-1.2-Y | D132 33 54
YHUCIIa; IEPUOANYECKUAN 3aKOH U IIEPUOIUIECKast OIIK-1.2-B 25
cucreMa J|.,MenneneeBa; n3aMeHEHUE CBOMCTB
XAMHUYECKUX IeMEHTOB. /JIex/

1.3 Homenknarypa HeOpraHu4ecKux COeJUHEHUM. 2 4 OIIK-1.1-3 JI1.3 J11.1 3amura
OCHOBHBIE KJIaCChl HEOPTaHUYECKUX COCAMHEHHIA OIIK-1.1-Y JI1.2 1a60paTOPHBIX
Crpoenne atoma /J1a6/ OIIK-1.1-B JI1.5J12.1 paboT B BUIC

OIlK-1.2-3 JI2.2J12.3 TecTa
OIlK-1.2-Y J12.4713.2
OIIK-1.2-B JI3.3
212233 34
35

1.4 M3yueHne KOHCIIEKTa JIEKIMHA U peKOMEHIYeMO 2 11 OIIK-1.1-3 J1.3J11.1 TectupoBanue

nutepatypsl. [Toarotoska k 3auety /Cp/ OIIK-1.1-Y JI1.2
OIIK-1.1-B JI1.5712.1
OIIK-1.2-3 J12.2J12.3
OIlK-1.2-Y 2.4
OIIK-1.2-B | 91 32 33 54

95
Paspen 2. O0miue 3aKOHOMEPHOCTH
NPOTEeKAHUS] XMMHYECKHX MPOLEeccoB




2.1 OHepreTudeckue 3QHEKTb XUMUIESCKUX PEaKIIHA; 0 VYerHslii onpoc.
TEPMOXUMHUYECKUE 3aKOHBI; TEPMOJUHAMUYECKUE 3amura
(YHKIINH ¥ TapaMeTPBl; CKOPOCTh XUMHUIECKUX 11a60paTOPHBIX
peakuuii; 3aKoH AelcTBUsA Macc; npaBuiio Bant- pabot
T'odda; sHeprus aktuBauuu; ypaBHeHue Appe-

HUyca; KaTajau3; XMMUYECKOE PaBHOBECHE
00paTUMBIX peaKIuii; mpuHIH Jle
[atense. /Tema/

2.2 Ouneprerudeckue 3 HeKTs XUMUIECKUX PeaKLuii; 4 OIIK-1.1-3 JI1.3 J11.1 YeTHbli onpoc
TEPMOXMMHUYECKUE 3aKOHBI; TEPMOJIUHAMUYECKHE OIIK-1.1-Y JI1.2
(YHKIINH ¥ TapaMeTPBl; CKOPOCTh XUMHIECKUX OIIK-1.1-B JI1.5J12.1
peakuuii; 3aKoH AelcTBUs Macc; npaBuiio Bant- OIIK-1.2-3 J12.3J12.4
T'obda; sHeprus akTHBALMHU; YpaBHEHHE Appe- OIIK-1.2-Y | 5132353 54
HUYcCa; KaTaJau3; XMMUYECKOE PABHOBECHUE OIIK-1.2-B 25
00paTUMBIX peaKIuii; mpuHIHI Jle
Matense. /JIex/

2.3 CKOpOCTh XUMUYECKHX PEAKIIUNA U XUMHUYECKOE 2 OIIK-1.1-3 JI1.3 JI1.1 Sarmura
paBHOBecHe. BeraucneHue TermioBsix 3p(eKToB 1 OIIK-1.1-Y JI1.2 J1a00paTOPHBIX
oTpeziesIeHUEe BO3MOXKHOCTH CaMOIIPOU3BOIBHOTO OIIK-1.1-B JI1.5J12.1 pabot
MIPOTEKaHUS XUMHUYECKUX peakuii /J1ab/ OIIK-1.2-3 J12.2J12.3

OIIK-1.2-Y J12.4J13.5
OIIK-1.2-B | 313233 54
35

24 W3ydenue KOHCIIEKTa JEKIMH U pEKOMEHAYEMOI 11 OIIK-1.1-3 JI1.3J11.4 VYerHslii onpoc

nutepatypsl. [Toarotoska k 3auety /Cp/ OIIK-1.1-Y JIT.1J11.2
OIIK-1.1-B JI1.5J12.1
OIIK-1.2-3 J12.2J12.3
OIlK-1.2-Y 2.4
OIIK-1.2-B | 91 32 33 54

95

Paspnen 3. PacTBopbl U Apyrue qucnepcHbie

CUCTEMBI

3.1 OO0111e TOHATHS O PAaCTBOPAX U AUCIEPCHBIX 0 TectupoBanue.
CHCTEMaX; CIIOCOOBI BEIPAXKCHHSI KOHIICHTPAIINY; 3amura
(ha30BEIE IPEBPALIECHHS B PACTBOPAX; 11a00paTOPHBIX
ANEKTPOIUTHYECKAs] AUCCOIMAIINS; CBOMCTBA pabor
PacTBOPOB AIEKTPOJUTOB; BOAOPOAHBIH
TOKa3aTelb; THAPOIIN3 COJICH; TBEPIbIe PACTBOPEL;
reTeporeHHbIe AUCTIePCHBIE cucTeMsl. /Tema/

3.2 OO0111e TOHATHS O PACTBOPAX U AUCIEPCHBIX 4 OIIK-1.1-3 JI1.3J11.1 TectupoBanue
CHUCTEMaX; CIIOCOOBI BBIPaXCHHS KOHIICHTPAIUY; OIIK-1.1-Y JI1.2
(ha3oBbIe MpeBpaIleHIsI B PaCTBOPAXx; OIIK-1.1-B JI1.5J12.1
SJIEKTPOJIUTHYECKAs JUCCOLUAIINS; CBOWCTBA OIlK-1.2-3 JI2.3J12.4
PacTBOpPOB NIEKTPOJIUTOB; BOJOPOJHbII OIIK-1.2-Y | D1 322323 B4
T0Ka3aTeib; TUAPOIIN3 COJICH; TBEP/IbIC PACTBOPHI; OIIK-1.2-B 25
reTeporeHHbIC AUCTIePCHBIE CHCTeMEL. /JIex/

33 PactBopsl. ['uaponus. DnekrponuTnyeckas 2 OIlK-1.1-3 JIT.3 J11.1 3amura
nuccoruarys /J1a6/ OIIK-1.1-Y J1.2 71a00paTOPHBIX

OIIK-1.1-B JI1.5J12.1 paboT B BUIEC
OIlK-1.2-3 J12.2J12.3 TecTa
OIlK-1.2-Y JI2.4J13.5
OIIK-1.2-B JI3.3
21223324
95
34 M3yuyeHne KOHCIIEKTa JIGKIIMHA U PEKOMEHIYEeMO 11 OIIK-1.1-3 JI1.3 JI1.1 TectupoBanue
nurepatypsl. [lonrotoska k 3auety /Cp/ OIIK-1.1-Y JI1.2
OIIK-1.1-B JI1.5J12.1
OIIK-1.2-3 J12.2J12.3
OIlK-1.2-Y 2.4
OIIK-1.2-B | D1 32 33 54
95

Pa3nen 4. OkucaNTEIbHO-BOCCTAHOBUTEILHBIE
U JIEKTPOXHUMHUYECKHEe MPOoLecchl




4.1 I'ereporeHHble OKUCIUTENBHO- 0 TectupoBaHnue.
BOCCTAHOBUTEJIBHBIE PEAKIINU 1 3amura
AEKTPOXUMUIECCKHE TIPOIIECCHI; 3aKOHBI Dapajes; 1a00paTOPHBIX
rampBaHmueckue snemMenTsl; DJC; cranmapTHBIN pabot
BOJIOPOJHBIN MOTEHIIUAI U PSII HATIPSDKEHHUS,

JIEKTPOJIN3 PACTBOPOB U PACILIABOB; KOPPO3US
METaJUIOB M 3allIUTa OT KOPPO3UH; MMPAKTUIECKOE
MIPUMEHEHHE DJEKTPOXUMHUECKUX

npoueccos. /Tema/

4.2 I'eTeporeHHbIC OKUCIUTEIBHO- 4 OIIK-1.1-3 JI1.3 JI1.1 TectupoBanue
BOCCTAaHOBHTEIIBHBIE PEAKIIUN U OIIK-1.1-Y JI1.2
JIEKTPOXUMMUYECKUE IIpoLecChl; 3aKoHbI Papajes; OIIK-1.1-B JI1.5J12.1
ranbpBaHnueckue dMemeHTsl; IJ1C; cTannapTHBII OIIK-1.2-3 J12.3J12.4
BOJIOPOJHBIN OTEHIUAI U PSIIL HATIPSDKEHUS, OIIK-1.2-YV | 3132323 54
JJIEKTPOJIN3 PACTBOPOB U PACIIABOB; KOPPO3HS OIIK-1.2-B 95
METaJUIOB U 3aIllUTa OT KOPPO3UH; IPAKTUIECKOE
MIPUMEHEHHE JEKTPOXUMHUUECKUX
nporieccos. /JIek/

4.3 OKHCITUTENEHO-BOCCTAHOBUTEINIbHBIE 2 OIlK-1.1-3 JIT.3J11.1 3amura
peaxuun /J1ab/ OIIK-1.1-Y JI1.2 1a00paTOPHBIX

OIIK-1.1-B JI1.5J12.1 paboT B BUzEC
OIlK-1.2-3 JI2.2J12.3 TecTa
OIlK-1.2-Y J12.4J713.3
OIIK-1.2-B | D132 33 54

95

4.4 M3yueHne KOHCIIEKTa JIGKIIMIA U PeKOMEHIyeMOit 11 OIIK-1.1-3 JI1.3J11.4 TectupoBanue

mutepatypsl. [logroroska k 3agery /Cp/ OIIK-1.1-y | JI1.1J11.2
OIIK-1.1-B JI1.5J12.1
OIIK-1.2-3 JI2.2J12.3
OIlK-1.2-Y J12.4
OIIK-1.2-B | D1 32 33 D4
25
Pa3peua 5. Xumndeckasi CBA3b

5.1 XuMu4eckas CBSA3b U BaJICHTHOCTb AJIEMEHTOB; 0 YerHbIii onpoc.
BHJIBI XUMUYECKOH CBSI3H; OCHOBHBIE 3amura
MIPEJCTABJICHUS O KOBAJICHTHON CBSI3U; METO] 11a00paTOPHBIX
BaJICHTHBIX CBSI3€H; METO MOJICKYJISIPHBIX pabot
opOurtaneii; rubpuau3anms; 0coOeHHOCTH
KPHCTAJUTHYECKOTO CTPOCHUS BelecTs. /Tema/

5.2 XuUMHYECKas CBSA3b U BAJICHTHOCTh DJIEMEHTOB; 4 OIIK-1.1-3 JI1.3 J11.1 YerHbIl onpoc
BUJIbI XUMHUYCCKOH CBSI3M; OCHOBHEIC OIIK-1.1-Y JI1.2
TIPE/ICTABICHUS O KOBAJIGHTHON CBSI3H; METO/T OIIK-1.1-B JI1.5J12.1
BaJICHTHBIX CBSI3€H; METOA MOJIEKYIISIPHBIX OIIK-1.2-3 J2.3J12.4
opOuTaneit; rHOpuIU3aIKs; 0COOCHHOCTH OIIK-1.2-Y | 5132353 54
KPHCTAJUTMYECKOTO CTPOCHNS BeIecTs. /JIex/ OIIK-1.2-B 95

53 Xummaeckas cBs3b /J1a6/ 2 OIIK-1.1-3 JI1.3 J11.1 3amura

OIlK-1.1-Y JI1.2 1a060paTOPHBIX
OIIK-1.1-B JI1.5J12.1 pabdot
OIIK-1.2-3 J12.2 J12.3
OIlK-1.2-Y J12.4J13.3
OIIK-1.2-B | D132 33 54

25

5.4 M3yueHne KOHCIIEKTA JISKIIMIA U PEeKOMEHIYeMOit 11 OIIK-1.1-3 JI1.3 JI1.1 YcTHbIH o1poc

murepatypsl. [Tonrotoska k 3auety /Cp/ OIIK-1.1-Y J1.2
OIIK-1.1-B JI1.5J12.1
OIIK-1.2-3 JI2.2J12.3
OIlK-1.2-Y J12.4
OIIK-1.2-B | D1 32 33 D4
25
Pazgen 6. Xumusi meTanion
6.1 OOmue cBOHCTBAa METAJIIOB M CIIABOB,; 0 VerHslii onpoc.

(usryecKre CBOWCTBA METAJIIOB; XUMUYECKHE
CBOMCTBa METAIIOB; (PU3UKO-XMMUYECKUN aHAIIN3
METAJUIMYECKUX CIIaBoB; /Tema/

3amura
J1a00PaTOPHBIX
pabot




6.2 OO01111e CBOICTBA METAJIIOB U CILJIABOB; 4 OIIK-1.1-3 JI1.3 J11.1 YerHbli onpoc
(usnvecKre CBONCTBA METAIJIOB; XHMHUYCCKHE OIIK-1.1-Y JI1.2
CBOICTBa METAIIOB; (PU3NKO-XIMMUYECKUN aHAITN3 OIIK-1.1-B JI1.5J12.1
METaJUTHYECKHX CIIaBoB; /JIex/ OI1K-1.2-3 J2.3712.4
OIIK-1.2-Y | 3132323 54
OIIK-1.2-B 25
6.3 CoiictBa MmetaiuioB. Kopposus /J1a6/ 2 OIIK-1.1-3 JI1.3 JI1.1 3amura
OIIK-1.1-Y J1.2 71a00paTOPHBIX
OIIK-1.1-B JI1.5J12.1 pabot
OIIK-1.2-3 JI2.2J12.3
OIlK-1.2-Y J12.4]13.4
OIIK-1.2-B J3.1
21223324
25
6.4 N3ydenune koHCHEKTa JEKIMH U pEKOMEHAYEMOI 11 OIIK-1.1-3 JI1.3 JI1.1 YerHslii onpoc
mutepatypsl. [logrotoska x 3agery /Cp/ OIlK-1.1-Y J1.2
OIIK-1.1-B JI1.5J12.1
OIIK-1.2-3 JI2.2J12.3
OIlK-1.2-Y 2.4
OIIK-1.2-B | 313233 54
25
Pazpen 7. Xumus HemMeTaL10B
7.1 duznyeckue 1 XMMUYECKHUE CBOWCTBA 0 YerHbrii onpoc.
HEMETAaJJIOB; yIIIepO, CBOUCTBA yIIIepoa U ero 3amura
COEJMHEHU, TIOly4eHHe U IPUMEHEHHE 11a00paTOPHBIX
KapOOHATOB; KPEMHHIA; ITOJYTIPOBOTHUKOBBIE pabor
CBOWCTBA KPEMHHST; CHITUKATHI, THAPOCHINKATHI U
amomocuinkatel, /Tema/
7.2 dusnyecKkue 1 XUMUYECKUE CBOWCTBA 4 OIIK-1.1-3 JIT.3 JI1.1 YcTHbIH o1poc
HEMETAJJIOB; YIIIEpOJ, CBOMCTBA yIiepoa U ero OIIK-1.1-Y JI1.2
COEJIMHEHUH, MoJIlydeHue 1 IPUMEHEHHE OIIK-1.1-B JI1.5J12.1
KapOOHATOB; KPEMHUH; TOIYIPOBOAHUKOBBIE OIIK-1.2-3 J2.3J12.4
CBOICTBAa KPEMHHUSI; CUIIMKATHI, THAPOCUITUKATHI U OIIK-1.2-Y | 5132 353 54
TIOMOCHIIHKATHI, /JIex/ OIIK-1.2-B 35
7.3 KommnexcHsle coenunenns /J1a6/ 2 OIIK-1.1-3 J1.3J11.1 3amura
OIIK-1.1-Y JI1.2 1a60paTOPHBIX
OIIK-1.1-B JI1.5J12.1 pabot
OIIK-1.2-3 J12.2 7123
OIlK-1.2-Y 2.4
OIIK-1.2-B | D1 32 33 54
95
7.4 N3ydenne koHCIEeKTa JEKIMH U pEKOMEHAYEMOI 11 OIIK-1.1-3 JI1.3 JI1.1 YerHslii onpoc
mutepatypsl. [logroroska k 3agery /Cp/ OIIK-1.1-Y J1.2
OIIK-1.1-B JI1.5J12.1
OIIK-1.2-3 JI2.2J12.3
OIlK-1.2-Y 2.4
OIIK-1.2-B | 313233 54
25
Pa3nen 8. OcHOBBI OPraHNYecKoil XUMHH
8.1 Kiaccnguxarust u cBOMCTBa OpraHUIECKUX 0 VerHslii onpoc.

COCANHCHHI; H30MEPHSI; OCHOBHBIE KJIACCHI
OPraHUYECKHX COSTUHCHHMIT; peaknu
MOoJIMMEpHU3alU1 U MMOJIMKOHACHCAIINH,
0COOCHHOCTHU CTPOEHHS IOJIMMEPOB; (pu3mKo-
XUMHYECKUE CBOHCTBA MOJIMMEPOB;
KOHCTPYKLIMOHHBIE ITONMMEPHBIE

Marepuaisl. /Tema/

3amura
J1a00PaTOPHBIX
pabot




8.2 Knaccuduxaius u cBOHCTBa OPraHUUECKUX 2 2 OIIK-1.1-3 JI1.3J11.1 VYeraslii onpoc
COCJIMHEHM; ©30MEPHS; OCHOBHBIE KJIACChI OIIK-1.1-Y JI1.2
OpraHHYECKUX COCIMHEHU; peaKkluu OIIK-1.1-B JI1.5J12.1
NOJUMEPHU3aLMU U NIOJIUKOHCHCAINH; OIIK-1.2-3 J12.3 J12.4
0COOEHHOCTH CTPOEHHSI TOJTUMEPOB; (HUIUKO- OIIK-1.2-Y | 3132323 54
XHUMHYECKHE CBOMCTBA MOJIMMEPOB; OIIK-1.2-B 25
KOHCTPYKIIMOHHBIE TIOJINMEPHBIE
Matepuansl. /Jlek/
8.3 N3ydenune KoOHCIIEKTa JEKIH U pEKOMEHAYeMOit 2 10 OIIK-1.1-3 JI1.3 J11.1 YeTHbli onpoc
nutepatypsl. [Toarotoska k 3auety /Cp/ OIIK-1.1-Y JI1.2
OIIK-1.1-B JI1.5J12.1
OIIK-1.2-3 J12.2J12.3
OIIK-1.2-Y 2.4
OIIK-1.2-B | 313233 54
95
Paznen 9. Ilpome:kyTouHas arrecranus
9.1 3aver /Tema/ 2 0
9.2 IMonroroBka k 3agery /3a0/ 2 8,75 | OIIK-1.1-3 JI1.3J11.4
OIIK-1.1-Y | JIL.1JI1.2
OIIK-1.1-B JI1.5J12.1
OIIK-1.2-3 J12.2712.3
OIlK-1.2-Y J12.4]13.2
OIIK-1.2-B JI3.4J13.1
JI3.5JI3.3
01323354
95
9.3 IIpuem 3auera /UKP/ 2 0,25 OIIK-1.1-3 JI1.5 Y CTHEIH OTBET,
OIIK-1.1-Y 24 25 1o
OIIK-1.1-B YTBEPKACHHBIM
OIIK-1.2-3 oueTam,
OIIK-1.2-Y copMyIHpoBa
OIIK-1.2-B HHBIM C y4€TOM
CoJepIKaHUs
yueOHOM
JUCLUTUINHBI

5. OHEHOYHBIE MATEPHAJIBI 11O TUCHUIIJIMHE (MOIYJIIO)

@DoHJT OIIEHOYHBIX CPeCTB IpHBeeH B [Iproxkennn k pabodei mporpaMme JUCIUILTAHEI (CM. TOKyMeHT «OIIeHOYHbIe
MaTepHasl M0 AUCHUILIUHE « XHMUSD»).

6. YAEBHO-METOJWYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE JUCIIUITIJINHBI (MO YJISA)

6.1. Pexomenayemas quTeparypa

6.1.1. OcHOBHasl TUTepaTypa

Ne ABTOpBI, COCTaBUTEIIH 3arnaBue W3narensctBo, | KommuectBo/
rof Ha3BaHUe
9BbC
JI1.1 | Axmeros H. C. OO0mas 1 HeopraHM4YecKas XUMHS : YICOHUK CaHkT- 978-5-8114-
IeTepOypr: 4698-8,
Jlans, 2020, https://e.lanbo
744 c. ok.com/book/
130476
JI1.2 | Koposun H.B. OO6mast xumus : yue0. M.: Beicmi. 978-5-06-
k., 2008, 004403-4, 1
557c.




Ne ABTOpBI, COCTaBUTEH 3ariaBue WzpatensctBo, | KomuuectBo/
rox Ha3BaHUE
3BC
JI1.3 |IlaBnoB H. H. OO61mas 1 HeopraHu4YecKasi XUMHsI CaHkT- 978-5-8114-

IMetepbypr: 1196-2,

Jlans, 2011, http://e.lanbo

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

JI1.4 | Tapxos K. 1O. OO6was 1 Heopranudeckas Xumus. OKUCITUTEIBHO- CaHkT- 978-5-8114-
BOCCTaHOBHUTEIIFHBIC PEAKIIMU M XHMHUYECKOE PABHOBECHE. [etepOypr: 3302-5,
COopHHK 3a/laHU ¥ BAPHAHTOB : Y4eOHOe mocoone Jlanb, 2019, 80 | https://e.lanbo

c. ok.com/book/

111891
JI1.5 | Xaiinykosa, E. B. OO6mas xuMus : yueOHoe rocodue Mockaa: Ait 978-5-4497-

ITu Ap Meaua, |2561-5,

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

6.1.2. JlonoJiHMTEIbHASA JJUTEPATYPa
Ne ABTOpBI, COCTaBUTEIHN 3arnaBue W3znarensctBo, | KommuectBo/
rox Ha3BaHUE
3BC
JI2.1 |Tapumn A.IL. OO011as ¥ HeopraHuvdeckas XUMHS B CXeMaXx, pUCYHKaX, CII6.: [Mutep, 978-5-459-
TaOMIAaX, XUMAYECKUX PEaKIUsX : yued. mocooue 2011, 285c. 00309-3, 1
JI2.2 | OneitnuxoB H.H., Xumusi. ATrOpuTMBI pelieHus 3aaad. Tects : yue0. mocodue M.: 978-5-397-
Mypasbesa I'.I1. JIMBPOKOM, [01092-4, 1
2010, 245 c.
J12.3 | Tperynos B.P,, Xumus : yued. mocodue Pszanb, 2013, , 1
Iapesa A.B. 80c.
JI2.4 | T'munaka H.JL O6miast xumus : yued. mocoodue M.: KHOPYC, |978-5-406-
2012, 746¢. 02149-1, 1
6.1.3. MeTtonuueckue pa3padoTKu
Ne ABTOpBI, COCTaBUTEH 3arnaBue WsznarensctBo, | Kommuectso/
rox Ha3BaHUE
3BC
JI3.1 | Tperynos B.P., Xumus paanoMaTepraioB. MeTamibl TOOOYHBIX MOATPYIIIL. Pszanb, 2008, , 1
IMapesa A.B., [Tonyuenne ranpBaHONOKPBITHI. CBOMCTBA ATFOMUHHUS | METO/I. 12c.
Epmakosa JLIIL, yKa3. k j1ab. pabotam
KyroBas H.®.
JI3.2 | Tperynos B.P, Xumus.Beenenne B XUMUYECKUI IPAaKTHKYM,HOMEHKIIATypa Pszans, 2004, , 1
ITapesa A.B., XUMHUYECKUX COeTMHEeHnH : MeTo1.yKas. 20c.
Epmakosa JLII,
Kyrosa H.®.
JI3.3 | Crprouxosa FO.M., Xumusi. OCHOBBI CTpoeHUs BenlecTBa. OKHUCIUTENBHO- Pa3ans, 2017, , 1
Epmaxosa JLIT., BOCCTaHOBHUTEIBHBIC PEAKIHH : METOJ. yKa3. K J1ad. paboTaMm 32c.

IItoas O.C.




Ne ABTOpBI, COCTaBUTEH 3ariaBue WzpatensctBo, | KomuuectBo/
rox Ha3BaHUE
3BC
JI3.4 | Tperynos B.P., Xumus: snexktponus. Kopposus u 3ammra METauioB OT Psazansb, 2005, , 1
I{apesa A.B., Koppo3uu : MeTo.yka3.k nab.pab. 20c.
Epmakosa JLIL
JI3.5 |Llapesa A.B., Xumus. Kunetrnka, KOJJIOUAHBIE CUCTEMBI : METOA. YKa3. K J1a0. Pazann, 2009, o1
Tperynos B.P, pabotam 16c.
Epmakosa JLII.
6.2. Ilepeuens pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTu "UHTepHeT"
31 | DnexTpoHHO-OMOMMOTEeUHAs cucTeMa «JIaHby, pexxuM HocTyma — ¢ modoro kommeo-tepa PIPTY 6e3 mapoins. — URL:
https://e.lanbook.com/
32 | DnexTpoHHO-0MOMHOTEUHas cuctema «IPRbooksy, pexum nocryna — ¢ modoro koM-nbrotepa PIPTY 6e3 maposns, u3 cetu
uHTepHeT 1o mapono. — URL: https://iprbookshop.ru /
33 | OnextponHas 6ubnmoreka PI'PTY, pexxum nocrtyma ¢ modoro komnbetotepa PIPTY, u3 cetn uHTEpHET 6€3 Maposis. —
URL: http://elib.rsreu.ru/
34 | Cucrema qucraniponHoro ooyuenns PIPTY wa 6a3ze Moodle [anexTponnslif pecypc]. - Pexxum gocTtyna: mo maposso. -
https://cdo.rsreu.ru/
25 EnuHoe 0OKHO TOoCTyma K 00pa3oBaTe/IbHBIM pecypcaM, PEKUM JIOCTYIIA: 10 Maposo. - http://window.edu.ru /

6.3 IlepeyeHs MPOrpaMMHOro odecmedeHnsi H HH(POPMAINOHHBIX CIPABOYHBIX CHCTEM

6.3.1 IlepeyeHb JIMIICH3UOHHOIO H CBOOOHO PACIPOCTPAHAEMOr0 IPOrPAMMHOI0 00eclieYeHNsl, B TOM YHCJIe
0Te4ecTBEHHOT0 MPOM3BO/ACTBA

HaumenoBanue

Onucanue

Omneparonsas cucrema Windows

Kommepueckas nuueH3ust

Kaspersky Endpoint Security

Kommepueckas nuueH3ust

Adobe Acrobat Reader Caobomnoe I10
OpenOffice Csobomnoe I10
Microsoft Visio Kommepueckast muieH3us
Microsoft Office KomMmepueckast mumeH3us
SMathStudio Co6oanoe I1O

6.3.2 Ilepevyenb HHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

MapKeE€pHasd J0CKa,

JUIA BBIIIOJTHCHUA pa60T,

326 y4eOHO-aJMHUHHUCTPATUBHBIA KOPIIyC.
HOMeIeHue s XpaHeHus yuebHoro obopyznosanus [Tanens LCD Philips,

mkad cymmibHbIn SNOL 58/350 LFN,
Becbl OHAUS PA 214, ananutudeckue ¢ OBEpKOH,
Becsl OHAUS TA 152 B kommiekTe ¢ rupeit

MECTO JUTA IIpeTioiaBa-Teis, ocHameHHoe kommbiotepoM (Intel Core 15/4Gb), BEITsDKHBIE TIKA(BL,
quctrisaTop [9-4-02 “OMO”, nabop 1abopaTOpHON MOCYABI U MHAWBUAYANbHONH pabOTHI, pEeakTHUBHI, HEOOXOAUMEIE

yueOHasi J1a0o-paTopus, OCHAIlEHHAs JabopaToOpHBIM 00OPYIOBaHHEM,

8. METOAMYECKHUE MATEPHUAJIbBI 10 JUCIIMIIJIMHE (MOAYJIIO)

MCTOI[I/I‘-ICCKI/IC YKa3aHus NPpHUBCIACHBI B HpI/IJ'IO)KCHI/II/I K pa60qel71 nporpamMme JUCHUIIIINHBI

KA®EPbI

KADELPbI

NnoanncAHO
3ABEAYIOLLMM oMLl

NnoAnnCAHO
3ABEAYIOLLNM |
BbIMYCKAOLLIEN

JOKYMEHT MOAMWUCAH 3MEKTPOHHOM NOAMUCHIO
®reoy BO "PIrPTY", PFPTY, Bopobbesa EneHa BnagumuposHa, mpexkTtop

®reoy BO "PrPTY", PIPTY, Kpyrnos Ceprelt AnekcaHapoBuy,
3aBeaytowmin kaceapoii M3

Onepatop 340 000 "KomnaHus "TeH3op" —

MpocTas nognucb

MpocTas noanucb




