MUHUCTEPCTBO HAVKH U BBICIIET'O OBPA3BOBAHU S POCCUMCKOM ®EJIEPAIINN
OEJNEPAJBHOE I'OCYIJAPCTBEHHOE BIO/I’KETHOE OBPA30BATEJIBHOE

YYPEXKXJIEHUE BBICIHIEI'O OBPA30OBAHUSA

"PA3AHCKHUU I'OCYJAPCTBEHHBIN PAJJTUOTEXHUYECKHU YHUBEPCUTET

COI'TTACOBAHO

NMEHU B.®. YTKHHA"

YTBEPXIAIO

3aB. BEIMYCKAIOIICH Kadeaphl

XUMHUA

paboyas nmporpaMma JUCIHUIIAHBI (MOTYIIs)

3akperurena 3a kadeapoi

VueOHbIit TU1aH

Ksanmuduxarus

dopma 00yueHHS

O061mas TpyIoeMKOCTh

XHuMHYeCKOH TEXHOJOTHH

11.03.03 25 00 MUPDA.plx

11.03.03 KoHCcTpynpoOBaHHE U TEXHOJIOTUS SJIEKTPOHHBIX CPECTB

O6akanaBp

oYHasi

4 3ET

Pacnpeuenelme YacoB JUCHUILIMHBI 10 ceMecCTpaM

Cemectp
(<Kypc>.<Cemectp 2(1.2)
Ha Kypce>) Hroro
Henens 16
Bun 3ansTuit vII PIT I PIl
Jlexiyn 32 32 32 32
JlaGopaTopHsble 16 16 16 16
Wnas koHTakTHas 0,25 10,25 0,25 10,25
pabora
Uroro ayn. 48,25 | 48,25 | 48,25 | 48,25
Konraxthas padora | 48,25 | 48,25 | 48,25 | 48,25
Cam. pabora 87 87 87 87
Yacel Ha KOHTPOJIb 8,75 |8,75 8,75 |8,75
HUrtoro 144 144 144 144

r. Psa3aun



[Iporpammy cocraBui(u):

cm. npen., Jlobanosa Jlapuca Heanoena

Pabouas nporpamMma JUCIUIITHHBL

Xumus

paspaborana B coorBeTcTBuM ¢ PI'OC BO:

®I'OC BO - 6akanaBpuat 1o HanpasieHuro nmoarorosku 11.03.03 KoHcTpyupoBaHue v TEXHOIOTHS 3JICKTPOHHBIX Cpe/CTB (TIpHKa3
MunoOpnayku Poccuu ot 19.09.2017 1. Ne 928)

COCTaBJIeHa Ha OCHOBAHUM y4eOHOrO IJIaHa:
11.03.03 KoncTpynpoBaHUe U TEXHOIOTHS AIEKTPOHHBIX CPEICTB

YIBEPKIEHHOrO YUEHBIM COBETOM BYy3a oT 28.02.2025 mporokon Ne 8.

PaGouas nporpamma ono0peHa Ha 3aceaHum Kadeapsl

XHMMHYECKOI TEXHOJOI N

[Iporoxon ot 28.05.2025 . Ne 7
Cpok aevictBust nporpamMmsl: 20252029 yu.r.
3aB. kadeapoit Kopanenko Bukrop BacunbeBuu



Busuposanue PII/] a5t ucno/IHEHHsI B 04epeIHOM y4eOHOM roay

PaGouas mporpamma nepecMoTpeHa, 00Ccyx aeHa U 0100peHa st
ucronHenns B 2026-2027 yaueOHOM TOAy Ha 3aceIaHuy Kaheapsl
XHMHYECKOH TeXHOJIOTHH

IIporokom or 2026 . Ne

3aB. kadeapoi

Buzuposanue PIIJ] 115 ncnonHenusi B ouepeIHoM yueOHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CykIeHa ¥ 0100peHa Jist
ucnonHerus B 2027-2028 yueOHOM rojly Ha 3acefanuu Kadeapsl
XuMunueckoii TeXHOTOTHUH

[Iporokom ot 2027 1. Ne

3aB. kadeapoit

Buzuposanue PII/] 115 ncnoiHeHusI B 0UepeTHOM Y4eOHOM Toay
Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u 0Jo0peHa st
ucnonHeHus B 2028-2029 yueOHOM roay Ha 3aceJaHuu Kadeaphl

XuMH4YeCKOH TeXHOJIOT UM

[Iporokom ot 2028 1. Ne

3aB. kadeapoit

Busuposanue PII/] a5t ucno/iHeHNsI B 04epPeIHOM y4eOHOM roy

Pabouast mporpaMma mepecMoTpeHa, 00Cy Xk IeHa 1 0J00peHa ISt
ucronHenns B 2029-2030 yueOHOM ToAy Ha 3aceIaHnn Kaheapsl

XHMMHYECKOIi TEXHOJOI N

IIporokom or 2029r. Ne

3aB. kadenpoit




1. IEJIX OCBOEHUA JUCHUILJIUMHBI (MOAY JISA)

1.1 | Llenbro OCBOSHHS AUCUUILTHHBL «XUMUS SBISETCS (POpMUpOBaHUE 3HAHUI TEOPETUUECKUX OCHOB XMMHUH U CBOMCTB
XUMHAYECKUX 3JIEMEHTOB, COSAMHEHUI 1 MaTepPHaJIOB Ha UX OCHOBE M YMEHHUS UX UCIIOJIb30BaTh B CBOEH
npo(heCCHOHATBHON IeSITEILHOCTH.

1.2 33.}13.‘{]4 JUCHUIUIMHBI: U3YYCHUC OCHOBHBIX 3aKOHOB XHMHUH, npuo6peTeHue HaBBIKOB ITOCTAHOBKH U IIPOBCACHUA
J'Ia60paT0pHI>IX HCCHGHOB&HHﬁ; YMEHUS OIUCBIBATH PE3YIbTAThl ONBITOB U ICTIAaTh BbIBOABI; CITIOCOOHOCTH MPpUMCHATH
TCOPCTUYCCKHNC 3HAHUS B HpO(l)eCCHOHaHLHOfI u HpaKTH‘IeCKOfI JACATCIIBHOCTHU CIICHUAIMCTA.

2. MECTO JJUCHUIIJIMHBI (MOIYJIST) B CTPYKTYPE OBPA3OBATEJIBHOM IMTPOT'PAMMBI

Huxin (pazgen) OIT: | B1.0

2.1 | TpeGoBaHusl K NpeABAPUTEIbHOI MOAT0OTOBKE 00y4aKIIEr OCs

2.1.1| 3HaTh XapaKTEPUCTUKH ITOBEJICHUS 3JIEKTPOHOB B aTOME M (hyHIaMEHTaJIbHBIC IPHHIHUIIBI U IIPABIIA ()OPMUPOBAHUS
3JIEKTPOHHBIX KOH(GUrypaluii MHOI03JIEKTPOHHBIX aTOMOB;

2.1.2 | 3HaTh CTPOCHHUE U CTPYKTYPY MEPHOANYECKOil cuctembl dnemMenToB .M. Menneneea, nepuoAnIHOCTb CBOMCTB
XUMHNYCCKUX JJICMCHTOB U UX COC):[HHCHHﬁ;

2.1.3 | 3HaTh BUIBI U XapaKTEPUCTHKN XUMHUECKOI CBSI3H;

2.1.4 | 3HaTb OCHOBBI TEPMOXUMMH U DIEKTPOXUMHUH;

2.1.5|3HaTh OCHOBHBIE TIOJIOKEHHSI TEOPHU PACTBOPOB CHIIBHBIX JIEKTPOJIMTOB, HEAJIEKTPOIUTOB, HOH-HOE TPOU3BEACHHE BOJIBI,
BOJIOPOAHBIN mokaszarens pH;

2.1.6 | YMeTh cocraBisTh OJICKTPOHHBIC KOH(i)I/IpraHI/II/I aTOMOB 3JICMCHTOB,

2.1.7| YMeTb onpenensTh TeIioBbie 3P PEKThl XUMHYCCKUX PEaKIHil;

2.1.8| YMeTh paccuuTHIBATH OOBEMHEIE H BECOBBIC KOHIICHTPAINN PACTBOPOB;

2.1.9| YMerb paccuuThiBaTh BeninunHy pH pacTBopoB;

2.1.10 | YMeTb 3anuchiBaTh ypaBHEHUS THIPOIH3A CONCH;

2.1.11 | YMeTh cOCTaBIsATh YPaBHEHHUS OKUCIUTEIHHO-BOCCTAHOBUTEIILHBIX PEaKIInii;

2.1.12 Brnanetbs ocCHOBHBIMU npueMamMu u TEXHUKOMN BBITIOJTHEHUS OKCIIEPUMEHTOB 110 XUMHUH 06IIIGI>‘I u HGOpFaHI/I‘IeCKOfI;

2.1.13 | BnajeTs MeTOAaMH MPUTOTOBJIICHHSI PACTBOPOB 33IaHHON KOHIICHTPAIHH;

2.1.14 | BnaneTb cCOBpeMEHHONH HOMEHKIIATYPOH HEOPraHUUECKUX COSANHEHH;

2.1.15 | Bnasets MeTogaMu paboThI C JIUTEPATYPHBIMH HCTOYHUKAMH U CIIPABOYHOM JIMTEPATYPOH MO0 XUMUH OOIIEH 1
HEOPraHU4ECKO.

2.2 | AncuuniMHbl (MOIYJIM) M MPAKTHKH, JUISI KOTOPHIX OCBOEHUE JAHHOH AUCHUILUIMHBI (MOIYJ/Is) HEOOXOIHMO KaK
npeauecTBymolee:

2.2.1| Y4eOHas mpakTuKa

2.2.2 | DAEKTPOTEXHHUKA U DIICKTPOHUKA

2.2.3 | IlpuknagHas MeXaHUKa

2.2.4| Cxemo- u cucreMorexauka DC

2.2.5 | duznueckre OCHOBBI AIEKTPOHUKH

2.2.6 | [Tna3zMeHHas 3JEKTPOHUKA

2.2.7 | Ynucnenunbsie MeToIbI KOHCTpyHUpoBaHus JC

2.2.8 | BeimonHeHue U 3a1yTa BHITYCKHON KBaIM(UKALMOHHOW paboTh

3. KOMIIETEHIIUY OBYYAIOIIETOCSI, POPMHUPYEMBIE B PE3VJIBTATE OCBOEHUSI TUCIUATLINHEI
(MOJLY.JIST)

OIIK-1: CnocodeH ucnoab30BaTh MOJI0KEHUSI, 3AKOHBI U METO/IbI €CTECTBEHHBIX HAYK M MATeMAaTHKH JJIsl pellleHHus 3a1a4
HH KeHEePHOI eI TeJTbHOCTH

OIIK-1.1. I/ICHOHL3yeT TMOJIOKCHUSH, 3AKOHBI 1 METOAbI €CTECTBEHHBIX HAYK JIfl PCIICHUA 32129 I/[H)KEI-IepHOi/i JEATEJIBbHOCTH

3HaTh

CBOI‘/’ICTBa XUMHUYCCKUX BJICMCHTOB U UX COCHHHCHHﬁ, COCTABJIAOLIUX OCHOBy B HH)KeHCpHOﬁ JCATCIIBHOCTHU

YMmernh

MPUMEHSATH TEOPETHUSCKUE U TPAKTHYCCKUE 3HAHUS TI0 XUMHUH MIPU paboTe MO CHESIHATLHOCTH

Baagern

HABBIKAMH aHAIUTHYECKOTO PEIICHHS XUMUICSCKHX 3a/1a4 IPUMEHHUTENBHO K 33]a4aM MPodeCCHOHANBHOM JeSITeIbHOCTH

B pe3yiabTaTte ocBOeHHMS JMCHUIIMHBI (MOXYJIs1) 00ydarommiics 10KeH

3.1|3narh:

3.1.1| ocHOBHBIE 3aKOHBI U TIOHATHS XUMUH;




3.1.2 | XMUIO 3JIEMEHTOB U OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHU ST XUMUIECKHX PEaKIni;
3.1.3 | MeTOaBI MATEMATUYECKOT'O M XUMHUYECKOT'0 aHAIH3a;
3.1.4| 0OCHOBBI XMMHUYECKHX MPOIIECCOB COBPEMEHHOM TEXHOJIOTHH MIPOU3BOJICTBA;
3.1.5| cBO#CTBa XMMHUYECKUX DJIEMEHTOB U MX COCIMHEHHIA.
3.2 | Ymern:
3.2.1 | mpuMEHSTh OCHOBHBIC 3aKOHBI U TIOHSATHS XUMHWY;
3.2.2 | IpUMEHATh TEOPETUUECKUE U MPAKTHUECKIE 3HAHUS M0 XUMHH TIPU paboTe MO CIEUATLHOCTH.
3.3 | Baagers:
3.3.1 | ocHOBHBIMHU 3aKOHAMH U TIOHATHAMH XUMHHU TP pabOTE MO CTIEIMATLHOCTH;
3.3.2 | MeTOZaMH MAaTEMAaTHYECKOI0 ¥ XUMHUYECKOTO aHaJIN3a;
3.3.3 | HaBbIKaMU aHATTUTHYECKOrO PEIICHUS] XUMUUYECKHX 33/1a4 IPHMEHHUTEIBHO K 3a1a4aM PO eCCHOHATBHON IESITENIbHOCTH.
4. CTPYKTYPA U COAEPKAHUME JUCIHUIIJIMHBI (MOAYJIS)
Kon HaunmeHoBaHue pasznesios u Tem /Buj 3anatus/ | Cemectp /| Yaco | Komneren- | Jlureparypa ®opma
3aHSTHSA Kvpc 11701 KOHTPOJISI
Pa3gen 1. OcHoBHBIC IOHSATHS U 32AKOHBI B
XHMHH

11 3aKOHBI COXPAHEHHS U B3aUMOCBSI3H MACChl 1 2 0 TectupoBanue.
9HEPrHH; CTEXHOMETPUUYECKUE 3aKOHBI U 3amuTa
ATOMHOMOJIEKYJISIpHbIE IIPE/ICTaBICHNUS; 71a00paTOPHBIX
XUMHMYECKUHN SKBUBAJIECHT, MOJIEKYJISPHbBIE U pabor
ATOMHbIE MAaCChl; CTPOCHHE aTOMa; KBaHTOBBIC
YHCIa; MePUOANICCKHI 3aKOH U MTEPUOANYESCKAS
cucreMa ., MeHnneneeBa; n3aMeHEHHE CBOKWCTB
XUMHYECKUX 31eMeHTOB. /Tema/

12 3aKOHBI COXpPaHEHHSI U B3aUMOCBSI3H MacChl U 2 6 OIlK-1.1-3 JI1.1J11.2 TectupoBanue
SHEPIUH; CTEXHOMETPUIECKHE 3aKOHBI 1 J1.3
aTOMHOMOJIEKYJISIPHBIE TIPEICTaBICHHUS, JI1.4J12.1
XUMHYECKAN SKBUBAJICHT, MOJIEKYIISIPHBIE U JI2.3
ATOMHBIE MACChl; CTPOCHHE aTOMa; KBAaHTOBBIE J12.4J13.6
4HClia; NePUOANYECKUI 3aKOH U NIepUOANYECKas 21323354
cucrema J[.M,MeHnaeneeBa; n3MEeHEHHE CBOMCTB 25
XHUMHYECKUX 3JIEMEHTOB. /JIek/

1.3 Homenknatypa HeOpraHUYeCKHX COCTUHCHHUIA. 2 4 OIlK-1.1-Y JI.1 J11.2 3amura
OCHOBHBIE KJIACChl HEOPTAaHUYECKUX COCTMHEHUM OIlK-1.1-B J1.3 11a00paTOpPHBIX
Crpoenue aroma /J1ab/ JI1.4J12.1 pabor B BUIIE

JI2.2J12.3 Tecra
J12.4J13.1
JI3.5J13.6
D132 33 24
35

14 N3y4yenne koHCIEKTA JIEKIUI 1 PpEKOMEHTYEMOM 2 11 OIIK-1.1-3 JI1.1J11.2 TecrupoBanne

nureparypbl. [Toaroroska k 3auety /Cp/ JI1.3
JI1.4J12.1
J12.2J12.3
J12.4J13.6

0102033 54
35

Paznen 2. O0ume 3aKOHOMEPHOCTH MPOTEKAHUS

XHMHYECKHX MPOLEecCoB

21 OHepreTuveckue 3PPEKThl XUMHUECKUX PEaKIIN; 2 0 VYcrHbiii onpoc.
TEPMOXHUMHUYECKUE 3aKOHBI; TEPMOAMHAMHYECKHE 3amura
(G YHKIMY U TapaMeTpPhI; CKOPOCTh XUMHYIECKUX 11ab0paToOpHBIX
peakImii; 3aKOH ACHCTBUS Macc; MpaBmio BaHT- pabor
T'odda; sHeprus akTuBaumy; ypaBHeHne Appe-

HHUYCa; KaTalln3; XUMHYECKOe PaBHOBECHE
00paTUMBIX peakiuii; npuHuun Jle
larense. /Tema/




2.2 DHepreTudeckue 3PPEKThl XUMHUCCKUX PEaKIIU; 4 OIlK-1.1-3 JI1.1 J11.2 YcrHBIN onpoc
TEPMOXUMUYECKUE 3aKOHBI; TEPMOIUHAMUYECKHE JI1.3
(hyHKLIMM U TTapaMeTpPbl; CKOPOCTh XUMUYECKHX JI1.4J12.1
peakIiuii; 3aKOH JeiCTBUS Macc; paBuiio BaHT- J12.3
T'odda; sHeprus akTuBanmy; ypaBHeHne Appe- J12.4J13.6
HPycCa; KaTajdu3; XUMUIeCKOe PaBHOBECHE 21323354
obpatumbix peakiuid; npunuumn Jle [larense. /Jlex/ 35
2.3 CKOpOCTh XUMUYECKHUX PEAKIHA 1 XUMUIECKOE 2 OIIK-1.1-Y JI1.1 J11.2 Samura
paBHOBecue. Beruncnenne TermoBsix 3G dexTor u OIIK-1.1-B J1.3 11ab0opaTopHBIX
oTpeeNIeHIe BO3MOKHOCTH CaMOIIPOU3BOIEHOTO JI1.4J12.1 pabor
MPOTEKaHUsI XUMUYECKUX peakuuii /J1ad/ J12.2 J12.3
J12.4J13.4
JI3.6
010302033 24
35
2.4 M3ydeHre KOHCIIEKTa JIEKIIMH 1 PEKOMEHyeMOn 11 OIlK-1.1-3 JI1.1J11.2 YcrHBli onpoc
nurepatypsl. [loaroroska k 3auery /Cp/ JI1.3
JI1.4J12.1
J12.2J12.3
J12.4J13.6
0103233 24
35
Pa3gen 3. PacTBOpbI U Apyrue AucnepcHblie
CHCTEMBI
3.1 OO01ye NOHSTHUSI O PACTBOPAX M AUCTICPCHBIX 0 TecrupoBanue.
CHCTEeMaXx; CIIOCOOBI BEIPAKEHUsI KOHIICHTPALIUHL; 3ammTa
(hazoBbIe MpeBpalleHus B pacTBOpax; 11a00paTOPHBIX
UIEKTPOIUTHIECKAs! AUCCONMAIINS; CBOWCTBA pabot
PacTBOPOB 3JIEKTPOIUTOB; BOJOPOTHBIN
MOKa3aTellb; TUAPOJIHU3 COJIeH; TBEPblE pACTBOPHI;
reTepOreHHbIe IUCTICPCHBIE CUCTEMBI. /Tema/
3.2 OO11Me TTOHATHS 0 PACTBOPAX M AUCIIEPCHBIX 4 OIlK-1.1-3 JI1.1J11.2 TecrupoBanue
CHCTEMaXx; CIIOCOOBI BBIPAKECHUsI KOHLIEHTPALIUH; JI1.3
(hazoBbIC MpEeBpAICHNS B PaCTBOPAX; JI1.4J12.1
EKTPOIUTHIECKAs! AUCCOIHMAIINS; CBOWCTBA J12.3
PacTBOPOB AIIEKTPOIUTOB; BOAOPOIHBIN J12.4J13.6
TI0Ka3aTelb; THAPOIU3 COJIEH; TBepIble PaCTBOPEI; 21323354
TeTepPOreHHbIE TUCTICPCHBIE CUCTEMBI. /JIek/ 35
3.3 PacrBopsl. ['uaponus. DnexkTponuruyeckas 2 OIIK-1.1-Y JI1.1J11.2 3amuTa
nucconarys /J1a6/ OIIK-1.1-B JI1.3 1abopaTOPHBIX
JI1.4J12.1 pabor B BUIIE
JI2.2 J12.3 TecTa
J12.4J13.4
JI3.5 JI3.6
2102233 54
35
3.4 M3y4deHne KOHCIIEKTa JEKIUH 1 PEKOMEHIYeMON 11 OIlK-1.1-3 JI1.1J11.2 TecrupoBanue
nurepatypsl. [loaroroska k 3auery /Cp/ JI1.3
JI1.4J12.1
J12.2J12.3
JI12.4J13.6
D132 33 D4
35
Pa3gen 4. OxkuCIMTEILHO-BOCCTAHOBUTE/IbLHbIE
U YJIEKTPOXHMMHUYeCKHE PO eCcChI
4.1 I'eTeporeHHbIe OKHCIUTEIBHO-BOCCTAHOBUTEIILHEIC 0 TecrupoBanue.
PEaKIMU U 3JIEKTPOXHUMHUIECKHE IPOIIECChI; 3aKOHBI 3ammTa
®dapanes; ranpBaandeckue d1emMenTsl; JJ(C; 11a00paTOPHBIX
CTaHJAPTHBIN BOAOPOIHBIN MOTEHIMAT U PSI pabor

HANPsDKEHHUS; JICKTPOJIN3 PACTBOPOB M PACILIaBOB;
KOPPO3HUsl METAJIOB M 3aIllUTa OT KOPPO3UH;
MIPAKTHIECKOE MMPUMEHEHHE IEKTPOXUMHIECKUX
nporieccos. /Tema/




4.2 T'ereporeHHbIC OKHCIUTEILHO-BOCCTAHOBUTEIIBHBIC 4 OIlK-1.1-3 JI1.1 J11.2 TecrupoBanue
PEeaKLUH U AIEKTPOXUMHUIECKHE MPOLECCHI; 3aKOHBI JI1.3
®dapanes; ranpBaHnyeckue 3aeMeHTol; 3J1C; JI1.4J12.1
CTaHIapTHBII BOAOPOJHBIN OTEHIMA U PAL 2.3
HaIPSDKEHUS; JJIEKTPOIN3 PacTBOPOB M pacIlIaBOB; J12.4J13.6
KOPPO3MSI METAJUIOB U 3aIIUTa OT KOPPO3WH; 21323354
MPAKTHYECKOE MPUMEHEHNE AIIEKTPOX UMHUYECKAX 25
nporeccos. /JIex/
4.3 OKHCIUTETHFHO-BOCCTAHOBUTEIILHBIC 2 OIIK-1.1-Y JI1.1J11.2 3amura
peakunu /J1a6/ OIlK-1.1-B J1.3 11a00paTOPHBIX
JI1.4J12.1 pabot B Buzie
JI2.2 J12.3 TecTa
J12.4J13.5
JI3.6
2102233 54
35
4.4 N3y4yenne koHCHIEKTa JIEKIUH U PEKOMEHyeMOM 11 OIlK-1.1-3 JIT.1J11.2 TectupoBanue
nurepatypsl. I[loaroroska k 3auery /Cp/ JI1.3
JI1.4J12.1
J12.2J12.3
J12.4J13.6
0103233 24
35
Paspen 5. Xumnueckasi CBA3b
51 Xumuueckas CBsI3b U BaJICHTHOCTh 3JIEMEHTOB; 0 YcTHBIH onpoc.
BU/IbI XUMUYECKOM CBSI3U; OCHOBHBIE 3amura
MIPEJCTABJICHUS O KOBAJIEHTHOH CBS3H; METO/L 11ab0paToOpHBIX
BAJICHTHBIX CBS3€i; METOI MOJIEKYIISPHBIX pabor
opOuTaneit; rudpuan3anus; 0COOCHHOCTH
KPHCTAJUTMYECKOr0 CTPOeHUs BeulecTs. /Tema/
5.2 XvMU4ecKasi CBSI3b U BAJIGHTHOCTH 3JIEMEHTOB; 4 OIIK-1.1-3 JI1.1J11.2 YcrHbIl onpoc
BUJIBl XUMHUYECKOH CBSI3H; OCHOBHBIE JI1.3
MIPEJICTABIICHUS O KOBAJIEHTHOM CBSI3U; METOJ JI1.4J12.1
BaJICHTHBIX CBS3€H; METOM MOJIEKYJISIPHBIX J2.3
opOwuTaneii; ruopuau3arus; 0COOCHHOCTH J12.4J13.6
KPUCTAIIIMYECKOr0 CTpOeHUs BelecTs. /JIex/ 01323354
35
53 Xumuueckas cBs3b /J1ad/ 2 OIIK-1.1-¥Y JI1.1J11.2 3amuTa
OIlK-1.1-B J1.3 112a00paTOPHBIX
JI1.4J12.1 pabor
J12.2J12.3
JI12.4J13.5
JI3.6
0103233 24
35
54 M3ydeHne KOHCIIEKTA JIEKIUI U peKOMEH1yeM O 11 OIlK-1.1-3 JIT.1 J11.2 VYcTHBIl onpoc
nureparypsl. [Toaroroeka k 3auety /Cp/ J1.3
JI1.4J12.1
JI2.2 J12.3
J12.4J13.6
2102233 54
35
Pa3nen 6. Xumus merajiiion
6.1 OO11ue cBOiicTBa METAJJIOB M CIIABOB; 0 YcrHbIl onpoc.

(usHYecKue CBOMCTBA METAJIIOB; XUMIYECKIE
CBOMCTBa METAJUIOB; (DU3UKO-XMMHUYCCKUI aHAIIN3
METaJIJIMYECKHX CIIaBoB; /Tema/

3ammra
11a00paTOPHBIX
pabor




6.2 OO0I11Ke CBOMCTBA METAIOB U CIUIABOB; 4 OIIK-1.1-3 JI1.1 J11.2 YcrHBIN onpoc
(hu3HYecKue CBOWMCTBA METAIJIOB; XUMHYECKHE JI1.3
CBOMCTBa METAJUIOB; (DU3UKO-XMMHUYECKUI aHAIIN3 JI1.4J12.1
METaJJIMYECKHX CIIaBoB; /JIek/ J12.3
JI12.4J13.6
D132 33 24
35
6.3 CaoiictBa mMeTasmoB. Kopposus /J1a6/ 2 OIIK-1.1-Y JI1.1JI1.2 3amuTa
OIIK-1.1-B J1.3 11ab0paTopHBIX
JI1.4J12.1 pabor
J12.2J12.3
J12.4J13.2
JI3.3JI3.6
0102033 24
35
6.4 M3yueHre KOHCIIEKTa JIEKIIUH 1 PEKOMEHIYeMOH 11 OIlK-1.1-3 JI1.1 J11.2 YcrHbIl onpoc
nurepatypsl. [loaroroska k 3auery /Cp/ JI1.3
JI1.4J12.1
J12.2J12.3
JI12.4J13.6
D132 33 24
35
Paszpen 7. Xumusi HemeTaJJIOB
7.1 du3nyeckre ¥ XMMHUYECKUE CBOMCTBA HEMETAJUIOB; 0 VYcrHbIii onpoc.
YIJIepo/1, CBOMCTBA YriiepoJa 1 €ro COeIUHEHHUH, 3amura
MOJNYYeHHUE U NPUMEHEHHE KapOOHATOB; KPEMHHUN; 11ab0paToOpHBIX
MOJYTIPOBOAHUKOBBIE CBOMCTBA KPEMHHS; pabor
CHJTMKATBI, THAPOCUIIAKATE U
amoMocriinkaTel; /Tema/
7.2 duznueckre U XMMUYECKUE CBOMCTBA HEMETAJIIOB; 4 OIlK-1.1-3 JI1.1J11.2 VYerHbli omnpoc
YTIIEPOJ, CBOMCTBA yriiepoJa 1 €ro COeIUHEHUH, J1.3
TONTyYeHNe U MPUMEHeHre KapOOHATOB; KPEMHUIA; JI1.4J12.1
TIONTYTIPOBOTHUKOBBIE CBOMCTBA KPEMHHUSI; JI2.3
CHJIMKATHI, THUIAPOCUIUKATHI U J12.4J13.6
ajmroMocunukarel; /Jlex/ 2103233 54
35
7.3 Kommnekcubie coeaunenus /J1a6/ 2 OIlK-1.1-Y JI.1 J11.2 3amura
OIlK-1.1-B J1.3 11a00paTOPHBIX
J1.4J12.1 pabot
JI2.2 J12.3
JI12.4J13.6
D132 33 24
35
7.4 N3y4yenne koHCeKTa JIEKIMH 1 pEKOMEHTyeMOoi 11 OIlK-1.1-3 JIT.1J11.2 VYerHbli onpoc
nurepatypsl. I[loaroroska k 3auery /Cp/ JI1.3
JI1.4J12.1
J12.2J12.3
J12.4J13.6
31323354
35
Pa3gen 8. OcHOBBI OpraHNYecKoii XUMHH
8.1 Knaccudukanus u cBoiicTBa OpraHn4eCcKUX 0 Yerublii onpoc

COCIIMHEHHMIA; U30MEPHSI; OCHOBHBIC KJIACCHI
OPTaHWYECKHUX COCANHCHHUIT; PeaKITnN
MOJTMMEPH3ALAH U [TOTUKOHICHCAIIUIL
0COOCHHOCTH CTPOCHHS MIOIIMMEPOB; (PHU3HUKO-
XUMHYECKHE CBOWCTBA MOIMMEPOB;
KOHCTPYKIMOHHBIC ITOJIUMEPHBIC
Mmarepuansl. /Tema/




8.2 Knaccudukaiys u cBOMCTBa OpraHUIEeCKUX 2 2 OIlK-1.1-3 JI1.1 J11.2 YcrHBIN onpoc
COEMHEHUI; N30MEpHS; OCHOBHBIE KJIACCHI JI1.3
OpPraHUYECKUX COCTUHEHUI; peaKkIuu J11.4J12.1
MOJTMMEPU3AIMU 1 TIOTUKOH/ICHCAIIN Y, J12.3
0COOCHHOCTH CTPOSHHS MOIUMEPOB; (PHU3UKO- J12.4J13.6
XUMHUYECKHE CBOMCTBA MMOIUMEPOB; 21323354
KOHCTPYKIMOHHBIC MOJTMMEPHbIC MaTepuaibl. /JIex/ 35
8.3 M3yueHne KOHCIEKTa JIEKIMH U PEKOMEHIYeMOn 2 10 OIlK-1.1-3 JI1.1J11.2 YcrHbiii onpoc
mureparypsl. [loaroroska k 3auery /Cp/ JI1.3
JI1.4J12.1
J12.2J12.3
J12.4J13.6
2102233 D4
35
Paznen 9. [IpomexyTounasi aTTecTanus
9.1 3auet /Tema/ 2 0
9.2 TTonrororka k 3auety /3a0/ 2 8,75 JI1.1 J11.2
JI1.3
JI1.4J12.1
JI2.2 J12.3
J12.4J13.1
JI3.2J13.3
JI3.4J13.5
JI3.6
2105233 D4
35
9.3 TIpuem 3auera /UKP/ 2 0,25 JIL.1 J11.2 YCTHBIN OTBET,
J1.3 o
JI1.4J13.6 YTBEP>KACHHBIM
24 35 oumeTam,
chopMynupoBaH
HBIM C Y9ETOM
CofIepKaHUS
yueOHOI
U CITUTITAHBI

5. OHEHOYHBIE MATEPHAJIBI 11O JMCIIMITJIMHE (MOJY JIIO)

@DoHJT OLICHOYHBIX CPEICTB MpuBeeH B [IpuioxeHuu k paboyei mporpaMme AUCHMILIHHBI (CM. TOKYMEHT «OLEHOUHbIE MaTepPHaIIbl
10 TUCUUILUTHHE «XHUMHUS»).

6. YHEBHO-METO/JMYECKOE U HTHOOPMAIIMOHHOE OBECIIEYHEHUE TUCITHUIIJIMHBI (MOAY JIS)

6.1. Pexomenayemasi iuteparypa

6.1.1. OcHoBHas JuTepaTypa

Ne ABTOpBI, COCTaBUTEIH 3arnaBue UsngarenscrBo, | KomuuectBo/
rof Ha3Banue DbC
JI1.1 |Cemenos, U. H., Xumust : yaeOHUK IS BY30B CaHkrt- 978-5-93808-
Iepdunosa, 1. JI. TletepOypr: 389-9,
XUMU3AT, https://www.ip
2022, 656 c. rbookshop.ru/
122441 .html
JI1.2 | KpusneBa, A. T., Xumus : yaeOHOe mocodue Boponex: 978-5-7731-
Bapcykosa, JI. T'., Boponexckuii | 1050-7,
Boctpuxoga, I'. 1O, rocynapcrBeHH | https://www.ip
Kykuna, O. B., Bl rbookshop.ru/
Cremmona, O. B. TEXHUYECKHI 127256.html
YHHUBEPCHUTET,
9BC ACB,
2022, 131 c.




Ne ABTOpEI, COCTaBUTEIHN 3arnaBue UsparenscrBo, | Kommuectso/
ros Ha3BaHue ObC
JI1.3 | Xaiinykoga, E. B. OO611as xuMus : yueOHOe TTocoOue Mocksa: Aii [Tu | 978-5-4497-

Ap Menua, 2561-5,

2024, 90 c. https://www.ip
rbookshop.ru/
136256.html

JI1.4 | dertsaposa, f. A., Xumust. [Ipaktukym : yue6HOe ocobue MuHCK: 978-985-895-
Mopos, C. A. Pecniyosukanck | 079-8,

1 HHCTUTYT https://www.ip

npodeccruonans | rbookshop.ru/

HOT'O 134108.html

obpa3oBaHus

(PUIIO), 2023,

184 c.

6.1.2. JlonoHUTeIbHAA JUTEpPaTypa
Ne ABTOpBI, COCTaBUTEIHN 3arnaBue WznarensctBo, | KommuecrBo/
TOxI HazBanne JbC
JI2.1 |Tapumn A.IL OO0m1as ¥ HeopraHuYecKasi XUMHUS B CXeMax, PUCYHKax, CIIb.: Iutep, 978-5-459-
TaOJIUIaX, XUMHUYECKUX PeakIusX : yueO. mocodue 2011, 285c. 00309-3, 1
JI2.2 | OneitnuxoB H.H., Xumus. AIropuTMBI pelieHus 3aaa4. TecTsl : yued. mocodue M.: 978-5-397-
Mypassesa I'.I1. JIMBPOKOM, 01092-4, 1
2010, 245 c.
JI2.3 | Tperynos B.P., IlapeBa | Xumus : yue6. nocobue Psa3zanp, 2013, 1
A.B. 80c.
J12.4 | I'nuaka H.JIL. OO6uras xumus : yued. mocobue M.: KHOPVYC, [978-5-406-
2012, 746c. 02149-1,1
6.1.3. Meroanueckue pa3paboTku
Ne ABTOpBI, COCTaBUTENH 3aryuaBue W3patenscrBo, | Komuuecto/
roj Ha3BaHue ObC
JI3.1 |Tperynos B.P., IlapeBa | Xumus.BBenenue B XuMHU4eCKU MPAKTUKyM,HOMEHKJIATypa Psazanb, 2004, 1
A.B., Epmaxosa JL.II., | xumuueckux coenuHenudt : Meroa.ykas. 20c.
Kyrosa H.®.
JI3.2 | Tperynos B.P., IlapeBa | Xumus: anexrponus. Koppo3us u 3ammTa METauioB ot Pszans, 2005, 1
A.B., Epmaxoga JI.IT. Koppo3uu : MeTton. ykas.k j1a0.pa0. 20c.
JI3.3 | Tperynos B.P., Ilapea | Xumus pagnomartepuanoB. MeTaibl MOOOYHBIX HOATPYIIIL. Psazansb, 2008, 1
A.B., Epmaxosa JL.II., | IlonyueHue rampBaHOnoKpbITHid. CBOHCTBA JIFOMUHHUS | METO/. 12c.
Kyrosas H.®. yKa3. k J1a0. paboTam
JI3.4 | LapeBa A.B., Xumus. KnaeTnka, KOJUTOWAHBIE CHCTEMBI | METOJI. YKa3. K Ja0. Psi3anb, 2009, 1
Tperynos B.P., paboram lé6c.

Epmaxosa JI.II.




Ne ABTOpEI, COCTaBUTEIHN 3arnaBue UsparenscrBo, | Kommuectso/
ros Ha3BaHue ObC
JI3.5 | Crprouxosa I0.M., Xumusi. OCHOBBI cTpoeHHs BemecTBa. OKUCIUTENBHO- Pazann, 2017, 1
Epmaxosa JIIL., BOCCTAaHOBUTEJIbHBIC PEAKLIUH : METO/I. YKa3. K J1a0. paboram 32c.
Tons O.C.
JI3.6 |JloGanosa JL.U., XUMHA: METOJ. yKa3. K J1ab. pabotam : MeToanveckue ykazaHus Pszans: PUL] ,
CemenoB A.P., Beries PIPTVY, 2024, https://elib.rsre
K.A., Py6rosa A.]I. u.ru/ebs/downl
0ad/3967
6.2. Ilepeuens pecypcoB HH(OPMALMOHHO-TeJeKOMMYHUKANIMOHHOM ceTn "UHTepHeT"
€| OneKTpOoHHO-0MOINOoTEeUHas cucTeMa «JIaHby, pexkxuM ocTyla — ¢ J1toooro komneto-tepa PI'PTY 6e3 napons. — URL:
https://e.lanbook.com/
22 OnexTpoHHo-OuONMHoTeuHas cucreMa «[PRbooksy, pexxum nocryna — ¢ moboro kom-netorepa PIPTY Ge3 mapons, u3 cetu
unTepHer 1o maponto. — URL: https://iprbookshop.ru /
93 | Onexrponnas 6ubnuorexa PI'PTY, pexum nocryna ¢ modoro komnstotrepa PIPTY, u3 cetu unrepuer 6e3 napomns. — URL:
http://elib.rsreu.ru/
24 | Cucrema mucranionHnoro ooydenust PTPTY Ha 6a3e Moodle [arnekTpoHHEI# pecypc]. - PexxuM qoctyma: mo naposiro. -
https://cdo.rsreu.ru/
D5 | EmnHOe OKHO MOCTYIa K 00pa30BaTeIbHBIM PECypcaM, PexnM J0CTyIa: 1Mo maponio. - http://window.edu.ru /
6.3 Ilepeyenb MporpaMMHOro odecnevyeHnsi 1 HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM
6.3.1 IlepeyeHnb TMIEH3HOHHOTO H CBOOOTHO PACIPOCTPAHSIEMOTr0 MPOrPAMMHOI0 00ecreyeH s, B TOM YucJjIe
0TE€YeCTBEHHOr 0 MPOU3BOICTBA
HanmeHnoBanue Onucanne
OnepanuonHas cuctema Windows KommMmepueckast TuiieH3ust
Kaspersky Endpoint Security Kommepueckas THLIEH3Hs
Adobe Acrobat Reader Csobonnoe I10
OpenOffice Cso6ognoe 1O
Microsoft Visio Kommepueckas THICH3HS
Microsoft Office Kommepueckast THIEH3 s
SMathStudio Crobomnoe I1O
6.3.2 [lepeyeHnb MHGOPMALNUOHHBIX CIPABOYHBIX CHCTEM
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOYJIS)
326 y4eOHO-aAMUHUCTPATUBHBIN KOPITYC. ydeOHas 1a00-paTopusi, OCHAILEHHAs J1abOpaTOpHBIM 000pyIOBaHUEM,
MOMEIIICHHE ISl XpaHeHus yueOHoro odbopynoBanus [Tanens LCD Philips,
MapKepHas J10CKa,
MECTO 15 IperoaBa-Teis, ocHameHHoe kommnblorepoMm (Intel Core 15/4Gb), BeITsKHBIE MIKadBI,
1 quctuwsitop A2-4-02 “OMO”, Habop 1a60paTOpHOI MOCy bl UL MHAUBUIYAIbHOH paOOThl, pEaKTHBbI, HEOOXOAUMBIE

JUTSL BBITIOJTHEHHST pador,

mkad cymmabHbiii SNOL 58/350 LFN,

Becsl OHAUS PA 214, ananutrndeckue ¢ mOBEPKOH,
Becbl OHAUS TA 152 B kOMILIEKTe ¢ Tupei

8. METOOAUYECKHUE MATEPHUAJIBI 1O JUCIUIIJIMHE (MO Y JIIO)

Meroauueckue yka3zaHus npuseaeHs! B [Ipunoxenun k padoueil mporpaMMe JUCIUIUINHEL

[IOKYMEHT NMOAMWCAH 3/IEKTPOHHOW MOAMMCHIO

noAanncAHO ®rboy BO "PrPTY", PIPTY, KoBaneHko Buktop 21.06.25 11:40 (MSK) MpocTas nognucb
3ABEAYHOLLMM BacunbeBuy, 3aBeaytowmii kadeapon XT

KA®E/PbI

noanncAHO ®reoy BO "PrPTY", PIPTY, Kpyrnos Cepreii 23.06.25 09:18 (MSK) MNpocTas nognuce
3ABEAYHOLUMM AnekcaHapoBwy, 3aBeaytowmii kacdeapoi M3J1

BbIMYCKAIOLLIEN

KA®E/IPbI

OnepaTtop 340 000 "KomnaHus "TeH3op" ——




