MUHMCTEPCTBO HAYKH 1 BBICILIEI'O OBPA3OBAHMS POCCUMCKOM ®EJIEPALIMNA

OEJIEPAJTBHOE I'OCYJAPCTBEHHOE BIO/ZKETHOE OBPA30BATEJIbHOE
YYPEXJIEHHUE BBICIHIEI'O OBPA3OBAHUA
"PA3AHCKUM T'OCYJIAPCTBEHHBINA PAJJMOTEXHUYECKWI YHUBEPCUTET
NUMEHU B.®. YTKHHA"

COI'NTACOBAHO YTBEPXIAIO

3aB. BeIyCKaroMei kadeaps

XuMus

paboyas nporpaMma JUCHUILIAHBI (MOTYJIS)

3akperuieHa 3a kadeapoit XUMHYECKOI TEXHOJIOTHHI
VueGHbIi TUIaH 12.03.04_25_00.pIx
12.03.04 bruoTexHUUYECKHE CUCTEMBI U TEXHOJIOTUU
Kpanmuduxarus O0axanaBp
dopma 00yueHust ovHas

OO0wias Tpy10eMKOCTh 43ET



Pacnpez[e.rlemle YacoB JUCUMIIJIMHBI 11O ceMecTpam

Cemectp
(<Kypc>.<Cemectp 3(21)
Ha Kypee>) Hroro
Henens 16
Bun 3ansaruii Vi PII VIl PIl
Jlexuuu 16 16 16 16
JlaGopartopHble 16 16 16 16
[IpakTuueckue 16 16 16 16
WHast KOHTaKTHAs 035 |03 035 (0,35
pabota
KoncynerupoBanue | 2 2 2 2
nepes 3K3aMeHOM H
IIPaKTUKOU
Uroro ayx. 50,35 | 50,35 | 50,35 | 50,35
KonrakTHas pabora | 50,35 | 50,35 | 50,35 | 50,35
Cawm. pabota 49 49 49 49
Yacel Ha KOHTPOJIb 44,65 | 44,65 | 44,65 | 44,65
HUroro 144 144 | 144 | 144

r. Pa3ann



IIporpammy cocraBuii(u):

cm. npen., Jlobanoesa Jlapuca Heanosna

Pabouast nporpaMma AUCIUIUINHEL

Xumus

paspabotana B cootBercTBun ¢ ®I'OC BO:

®I'OC BO - 6akanaBpuaT 1o HamnpasieHuio moarotoBku 12.03.04 bruoTexHudyeckrue CHCTEMBbI  TEXHOJIOTUH (MTpruka3 MUHOOpHAYKH
Poccun ot 19.09.2017 r. Ne 950)

COCTaBJICHa HAa OCHOBAHMHU Y4eOHOTO IJIaHa!
12.03.04 broTexHUYECKHE CUCTEMBI M TEXHOJIOTUU

YTBEPXKJIEHHOI0 Y4EHBIM COBETOM By3a oT 28.02.2025 nmpoTokon Ne 8.

Pabouas nporpamma o100peHa Ha 3aceJaHuu Kadeapbl

XUMHYECKOH TEXHOJIOTHH

IIporoxon ot 28.05.2025 . Ne 7
Cpok neiicTust nporpammsl: 20252029 yu.r.
3aB. kadenpoit Koanenko Bukrop BacunbeBnu



Busuposanue PIL/I nis ncnoJiHeHNsI B 04epeiHOM y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CyXeHa 1 0100peHa JUIs
ucnosiHenus B 2026-2027 yueOHOM roay Ha 3aceqaHuu Kadeapel
XHMHYeCKO# TeXHOJIOTHH

Iporokomor 2026 r. Ne

3aB. kadenpoit

Buzupoanue PIIJI nis1 ucnoiHeHusi B ouepeHoM yueOHOM roay

PaGouas nporpamma nepecMoTpeHa, 00CyKeHa 1 0100peHa JUIs
ucnosiHenus B 2027-2028 yueOHOM rojy Ha 3aceqaHuu Kadeapsl
XuMHn4ecKoi TEXHOJIOTHH

IIporokomor 2027 1. Ne

3aB. kadenpoit

BuzupoBanue PIIJI nis ucnoiHeHusi B ouepeHOM yueOHOM Toay
Pabouas nporpamma nepecMoTpeHa, 00CyK/IeHa U 0100peHa IS
ucnonaeHust B 2028-2029 yueOHOM rojy Ha 3aceaHuu Kadeapbl

XUMHYECKOH TEXHOJIOTUH

IIpotokomor 2028 r. Ne

3aB. kadenpoit

Busupoanue PIIJ] nis ucnoiHeHus1 B 0UepeaHOM y4eOHOM roay

Pabouast nporpamMma nepecMoTpeHa, 00CyKaeHa U 0100peHa JUis
ucnonaeHus B 2029-2030 yue6HOM roy Ha 3acelaHuU Kadenpbl

XUMHYECKOH TEXHOJIOTNH

IIpotokonmor _ 2029 . Ne

3aB. kadenpoit




1. IIEJIM OCBOEHMSI JUCLIUTLTAHBI (MOYJIST)

1.1 | Llenbro 0cBOEHMS AUCUMUILIMHBL « XUMUS» ABIAETCS (OPMUPOBAHNE 3HAHUH TEOPETHIECKUX OCHOB XUMHHU U CBOMCTB
XMUMHUYECKUX HJIEMEHTOB, COSAMHEHUH 1 MAaTepPHaJIOB HA UX OCHOBE U YMEHHUS MX HCIOJb30BaTh B CBOEH
po¢heCCUOHANBHON AEATEILHOCTH.

1.2 | 3aga4ym AMCUMIUIMHBL: H3Y4EHHUE OCHOBHBIX 3aKOHOB XHMMHH; TPUOOPETEHNE HABBIKOB MOCTAHOBKU H MIPOBE/ICHHUS
71ab0PaTOPHBIX MCCIIEOBAHUN; YMEHUS OIMCHIBATh PE3YIBTATHI ONBITOB U JeTaTh BEIBOJIBI; CIOCOOHOCTH IPUMEHSThH
TeopeTHYecKue 3HaHUs B TPO(HECCHOHATBHON M IPAKTUYECKOH AeATeTbHOCTH CIIEHANNCTA.

2. MECTO JUCHHUATIIMHBI (MOJYJISI) B CTPYKTYPE OBPA3OBATEJILHOM ITPOT PAMMBI

Iuk (pazzern) OIT: [B1.0

2.1 | TpeGoBaHus K NPeIBAPUTEIHLHOI MOJAT0TOBKE 00Y4YaI0UIEroCs:

2.1.1 | O3HakoMuTebHAs MPAKTHKA (4acThb 1)

2.2 | ncumnanHbl (MOIYJIM) M PAKTHKH, JUIsI KOTOPBIX OCBOEHHE JTAHHOH TUCHHILTHHBI (MOIYJI51) HEOOX0IUMO KaK
npeamecTByomee:

2.2.1 | bBuoxumus

2.2.2 | MarepuaoBeicHIe

2.2.3 | buosorus 4enoBeka U )KMBOTHBIX

2.2.4 | Mexanunka

2.2.5 | MukponpoueccopHasi TEXHUKa

2.2.6 | DneKTpOHUKA U MUKPOAJIEKTPOHUKA

2.2.7 | HayuHo-uccnenoBarenbckas padoTa

2.2.8 | [IpousBoCTBEHHAs [IPAKTHKA

2.2.9 | ®usuyeckue nosis B IpUOOPOCTPOCHUU

2.2.10 | TToaroToBKa K MpOLEAYpE 3alIUTHI M MPOIIEypa 3aIIUThl BBITYCKHOW KBATH()UKAIIHOHHOM paboTh

2.2.11 | IIpenuninoMHast IpakKTHKa

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCs, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCIITUIIJIMHbI
MOoAayJis)

OIIK-1: Cnoco0eH NpUMEHSITh eCTeCTBEeHHOHAYYHbIEe H 00IeNHKeHePHbIe 3HAHUSI, METObIl MATEMATHYECKOT0 AaHAJIN3a 1
MO/IeJTUPOBAHHUS B MHKEHEPHOH /1eSITeTbHOCTH, CBSI3AHHOH ¢ pa3padoTKoii, MPOEKTHPOBaHNEM, KOHCTPYMPOBaHUEM,
TEeXHOJOTHUSIMU MPOU3BOACTBA M IKCIIyaTAIMU GHOTEXHHYECKUX CHCTEM

OIIK-1.2. IpumeHsieT 3HAHUSI €CTECTBEHHBIX HAYK B HH:KeHEPHOH MPAKTHKE MPOEKTHPOBAHUS OMOTEXHUYECKHX CHCTEM U
MEIHIIUHCKUX H3/1eTuil

3HaThL

XMMHUIO 3JIEMEHTOB U OCHOBHBIC 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYCCKUX PEaKIMi, a TAK)KE METOAbl MATEMAaTHIECKOTO U XUMHUYECKOTO
aHaJIn3a;

YMmeth

XUMHIO JIEMEHTOB U OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUECKUAX PEaKINi, a TAKKe METOJIbI MATEMAaTHUECKOTO M XUMHUIECKOTO
aHaJIn3a;

Baagers

METOJaMU MaTEMATHUYECKOI'0 U XMMUYECKOTO aHaInu3a

B pe3yabTate ocBoeHUsI AMCHUIIUHBI (MOYJIs) 00y4Yalommiicst 10J7KeH

3.1|3nare:

3.1.1 | ocHOBHBIE 3aKOHBI U IIOHATHUS XUMHH,

3.1.2 | XuMHIO 3TIEMEHTOB ¥ OCHOBHBIE 3aKOHOMEPHOCTHU NMPOTEKAHNS XUMUUECKUX PEaKIIUH;

3.13 METO/JAbI MATEMATHYCCKOI'0O U XUMHUYCCKOI'O aHaJIn3a,

3.1.4 | OCHOBBI XMMHYECKUX IponeccoB COBpeMeHHOI;‘I TEXHOJIOTHUH IMTPOU3BOACTBA,

3.1.5| cBOMCTBa XUMHYECKHUX DJIEMEHTOB M MX COCIMHEHNMN.

3.2| Ymerh:

321 NPUMECHATH OCHOBHBIC 3aKOHBI U ITIOHATHSA XUMUU,

3.2.2 | mpUMEHSTh TEOPETUUECKUE U IPAKTHUECKUE 3HAHUS 110 XUMHU NIPH paboTe MO CIEHaIbHOCTH.

3.3| Baagers:

3.3.1 | OCHOBHBIMH 3aKOHAMH M ITOHSITHSIMH XHMHH apu pa60Te 110 CIICIHUAJIbHOCTH,

3.3.2 | MeTOJaMHU MATEMATHYECKOIO U XMMHYECKOTO aHaIN3a;

3.3.3 | HaBBIKAMM aHAIUTHYECKOTO peuieHus XUMHYCCKUX 3a1a4 IIPUMEHHUTCIIBHO K 3aJa4aM HpO(l)eCCHOHaJ'IBHOfI JACATCIbHOCTHU.




4. CTPYKTYPA U COJIEP’)KAHME JUCIUAIIIMHBI (MOY.JIsT)

Kon HaumenoBanue pasnesioB u teM /Buj 3ausitust/ | Cemectp / | Yacos | Komneren- | Jlutepatypa ®opma
3aHATHS Kvypc 101014 KOHTPOJISI
Pa3znen 1. OcHOBHbIC HOHATHS H 32KOHBI B
XHUMHAH

11 3aKoHBI COXpaHEHUsI U B3aUMOCBSI3U MacChl U 3 0 TectupoBanue.
SHEPIUH; CTEXMOMETPHUYECKUE 3aKOHBI U Pemenue 3anad.
ATOMHOMOJIEKYJISIPHBIE TIPE/ICTABICHHUS; 3amuTa
XUMHYECKUH SKBUBAJEHT, MOJIEKYIIIPHBIE U 71a00paTOPHBIX
ATOMHBIE MacChl; CTPOCHHE aTOMa; KBAaHTOBEIE pabor
YHCNIa; EPUOANIECKHH 3aKOH U IIEPUOHIECKast
cuctema J[.MI,MenpeneeBa; "3MEHECHHE CBOMCTB
XHUMUYECKUX 3JIeMeHToB. /Tema/

1.2 3aKOHBI COXPAaHEHUsI U B3aUMOCBS3U MacChl U 3 2 OIIK-1.2-3 J1.1J11.2 TectupoBanue
9HEPIuH; CTEXUOMETPUYECKHE 3aKOHBI U OIIK-1.2-Y J1.3
aTOMHOMOJIEKYJIIPHBIE [IPECTaBICHUS; OIIK-1.2-B J1.4J12.1
XUMHUYECKUH SKBUBAJICHT, MOJIEKYIISIPHBIE U J12.3
ATOMHBIE MaCChl; CTPOCHHE aTOMa; KBAaHTOBEIE J12.4J13.6
9UCIIa; TEPUOANIECKUH 3aKOH U TIEPHOIIMIECKast 519253 D4
cucrema JI.1,MenneneeBa; n”3MEHEHHE CBOMCTB 25
XUMHUYECKUX 1€MEHTOB. /JIek/

1.3 Pemenue Tunossix 3amay o Teme /IIp/ 3 2 OIlK-1.2-3 JI.1J11.2 Permrenue 3anau

OIlK-1.2-y J1.3
OIIK-1.2-B J1.4J12.1
JI12.3J13.6

1.4 HomeHkiaTypa HEOpraHHUYECKHX COSTMHCHUH. 3 4 OIIK-1.2-3 JI1.1J11.2 3amura
OCHOBHBIE KJIACCHI HEOPTAHUUECKUX COEAUHEHHH OIIK-1.2-¥Y J1.3 1a00paTOPHBIX
Crpoenue aroma /J1ab/ OIIK-1.2-B J1.4J12.1 paboT B BUze

J2.2712.3 TecTa
J12.4713.1
JI3.5J13.6
21323354
35

1.5 N3ydenne koHCTIEKTa IEKIUH ¥ pEKOMEHIyeMOi 3 7 OIlK-1.2-3 JIT.1JI1.2 TectupoBanue

nurepatypsl. Iloaroroska k sx3ameny /Cp/ OIIK-1.2-yY J1.3

OIlK-1.2-B J1.4J12.1
J2.2712.3
J12.4J13.6
21323354
35

Paznen 2. O0ume 3aK0OHOMEPHOCTH MPOTEKAHUS

XHMHYEeCKHX NMPOIeccoB

2.1 OHeprerudeckue 3QHEKTh XUMHUECKUX PEaKIHid; 3 0 YcTHBIIH ompoc.
TEPMOXUMHYECKHE 3aKOHBI; TEPMOANHAMIYECKIE Pemenne 3amad.
(YHKIMU U TapaMeTpPhl; CKOPOCTh XMMHUECKUX 3amura
peakuuii; 3aKOH AeHCTBUA Macc; paBuiio BanT- 71a00paTOPHBIX
T'odda; sneprust akTuBanuy; ypaBHeHUe Appe- pabor
HHYCa; KaTalliu3; XMMHYECKOEe paBHOBECHE
00paTuMBbIX peakiuii; npuHm Jle
larense. /Tema/

2.2 OHepreTndeckue PHEKThI XHMHIESCKUX PEaKIHIA; 3 2 OIIK-1.2-3 JI1.1J11.2 YcTHBIi onpoc
TEPMOXUMHUECKUE 3aKOHBI; TEPMOAMHAMUYIECKHE OIIK-1.2-Y J1.3
(hyHKIMU 1 TapaMeTpbl; CKOPOCTh XUMHYECKHX OIIK-1.2-B JI1.4J12.1
peaxiuii; 3aKoH JeHCTBHs Macc; mpaBuiio Bant- J12.3
T'odda; sneprust akTuBanuy; ypaBHeHHE Appe- J12.4J13.6
HHUYCa; KaTaJln3; XUMUYECKOE PaBHOBECUE 013523354
oOparumbix peakiuii; npuHimn Jle [larense. /Jlex/ 95

2.3 Pemenne TunoBsIx 3aga4 mo Teme /I1p/ 3 2 OIIK-1.2-3 JI1.1J11.2 Pemenne 3anau

OIIK-1.2-Y J1.3
OIIK-1.2-B J1.4J712.1

J12.3J13.6




24 CKOpOCTh XUMHUECKHX PEaKIMid 1 XUMUYECKOE OIlK-1.2-3 JI.1J11.2 3amura
paBHOBecue. Beruncnenue TermoBsix 3G dexToB u OIIK-1.2-yY J1.3 1a00paTOPHBIX
OTpeieIEHNE BO3MOXXHOCTH CaMOIIPOU3BOJIEHOTO OIIK-1.2-B JI1.4J12.1 pabor
IPOTEKaHUs] XUMHYECKUX peaxuuii /J1ad/ J2.2712.3

J2.4713.4
J3.6
21323354
25

25 W3ydeHne KOHCTIEKTa JIEKIUH 1 PEKOMEHIYeMOH OIIK-1.2-3 JI1.1J11.2 VYcrHbIA onpoc
nureparypsl. [lonroroska k ax3ameny /Cp/ OIlK-1.2-Y J1.3

OIIK-1.2-B J1.4712.1
J2.2J12.3
J12.4J13.6
010323354
25
Pa3znen 3. PacTBopsl M Apyrue JucnepcHble
CHCTeMBI

3.1 OO11Kie IOHATHS O PACTBOPaX M AUCIEPCHBIX TectupoBanue.
CHCTEMaX; CIIOCOOBI BEIPAKEHHST KOHIICHTPALIUH; Pemenne 3amad.
(ha3oBBIE TPEBpPAILICHHS B PACTBOPAX; 3amuTa
3NIEKTPOJIUTHYECKAs] AUCCOMALNS; CBONHCTBA 71a00paTOPHBIX
PacTBOPOB IIEKTPOJIUTOB; BOJOPOIHBIH pabot
[I0Ka3aTellb; TUPOJIN3 COJIeH; TBEepAble PacCTBOPBI,
reTeporeHHsle JUCHepCcHble cucTeMsl. /Tema/

3.2 OO011Ke IOHATHS O PACTBOPaX M AUCIEPCHBIX OIlK-1.2-3 JI.1J11.2 TectupoBanue
CHCTEMaXx; CIIOCOOBI BRIPAKEHHUS KOHIICHTPAIHH; OIlK-1.2-Y JI1.3
(hazoBbIe MTPEBpAILCHHS B pACTBOPAX; OIlK-1.2-B JI1.4J12.1
AIIEKTPOJIMTHYECKAS JUCCOLIMAIINS; CBOUCTBA J2.3
PacTBOPOB NEKTPOIIUTOB; BOJIOPOIHBIH J12.4J13.6
MMOKA3aTelb; THIPOJIHN3 COJIE; TBEPAbIE PACTBOPHI, 213233 524
TeTepOreHHbIC TUCTICPCHBIC CUCTEMBI. /JIek/ 25

3.3 Pemenne tunoBsIx 3aga4 o teme /I1p/ OIIK-1.2-3 J1.1J11.2 Pemenne 3anau

OIIK-1.2-Y J1.3
OIIK-1.2-B J1.4J12.1
J12.3J13.6
3.4 PactBops!. ['maponus. DnexTpoauruyeckas OIIK-1.2-3 J1.1J11.2 3amuTa
Juccormarys /J1a6/ OIIK-1.2-Y J1.3 71a00paTOPHBIX
OIlK-1.2-B JI1.4J12.1 pabot B BUzIE
JI2.2J12.3 TecTa
J12.4J713.4
JI3.5J13.6
21323354
25

3.5 N3ydenne koHCTIEKTa IEKIUH ¥ pEKOMEHIyeMOi OIlK-1.2-3 JIT.1JI1.2 TectupoBanme

nurepatypsl. Iloaroroska k 3x3ameny /Cp/ OIIK-1.2-Y J1.3

OIIK-1.2-B J1.4J12.1
J2.2712.3
J12.4J13.6
010323354
95

Paznen 4. OkucaIuTeIbHO-BOCCTAHOBUTE/ILHBIE

H YJIEKTPOXHMHUYECKHE MPOLECcChI

41 I'eTeporeHHbIe OKUCIHTETHLHO-BOCCTAHOBUTEIBHEIE TecTupoBanue.
PEaKIHH U 3JIEKTPOXHUMHUYECKHE MPOIIECCHI; 3aKOHBI Pemenue 3amad.
®dapanes; ranpBannueckue sneMeHTs; IC; 3amuTa
CTaHAAPTHHIN BOJOPOIHBIA MOTEHIIUA U P nabopaTopHBIX
HaNpsHKEHHS; SJIEKTPOJIN3 PACTBOPOB U PacILIaBOB,; pabot

KOPPO3Hs METAJLIOB M 3aIIUTa OT KOPPO3HH;
[PAKTHYECKOE IIPHUMEHCHHE JIEKTPOXUMHIECKHX
npoueccos. /Tema/




4.2 I'eTeporeHHbIC OKHCIUTENLHO-BOCCTAHOBUTEIIBHBIC OIlK-1.2-3 JI.1J11.2 TectupoBanue
peaKlMu 1 IEKTPOXUMHYECKHE POLIECCHI; 3aKOHBI OIIK-1.2-yY J1.3
Dapanest; ranpBanndeckue snemMenTsl; IC; OIIK-1.2-B JI1.4J712.1
CTaHJApTHBIM BOJOPOIHBII MOTEHIIMAN U PSJL J2.3
HAaIpPSHKEHUST; SJIEKTPOJIU3 PACTBOPOB U PACILIaBOB; J12.4J13.6
KOPPO3HsI METAJUIOB U 3aIIKUTa OT KOPPO3HH; 213233 54
MPaKTHIECKOE MPUMEHEHHE MIEKTPOXUMHUECKHUX 25
nporieccos. /JIek/
4.3 Pemenue TunossIx 3anau no teme /I1p/ OIIK-1.2-3 JI1.1 J11.2 Pemenue 3agau
OIIK-1.2-Y J1.3
OIIK-1.2-B J1.4J712.1
J2.2
JI12.3J13.6
4.4 OKHCIIMTENBHO-BOCCTAHOBUTEILHBIE OIIK-1.2-3 JI1.1 J11.2 3amura
peaxuuu /J1a6/ OIIK-1.2-Y J1.3 1a00paTOPHBIX
OIlK-1.2-B JI1.4J12.1 pabot B BUzIC
JI2.2J12.3 TecTa
J12.4J13.5
J3.6
2105233 54
35
4.5 W3ydeHne koHCIIEKTa JEKIUH U peKOMEH1yeMO OIlK-1.2-3 JI.1J11.2 TectupoBanue
smrepatypsl. [loaroroBka k sx3ameny /Cp/ OIIK-1.2-Y J1.3
OIlK-1.2-B JI1.4J12.1
J12.2712.3
J12.4J13.6
21323354
25
Pazgen 5. Xumnyeckasi cBsi3b
5.1 XUMHUUeCKast CBS3b M BAICHTHOCTD 3JIEMEHTOB; YcrHbIi onpoc.
BUJIbI XUMUYECKOH CBSI3U; OCHOBHBIC Pemrenue 3anay.
MIPEJCTABJICHUS O KOBAJCHTHOM CBS3H; METO/ 3amura
BQJICHTHBIX CBSI3€H; METOJI MOJICKYJISIPHBIX n1abopaTopHBIX
opOwuraneii; rudpuausanus; 0coOeHHOCTH pabot
KPHCTAJUTMYECKOTO CTPOCHUS BeecT. /Tema/
5.2 XvMudeckast CBsI3b M BAJIEGHTHOCTB 3JIEMEHTOB; OIlK-1.2-3 JI1.1JI1.2 YerHBIi onpoc
BHUbI XUMHYECKOM CBS3U; OCHOBHBIE OIIK-1.2-Y JI1.3
TIPE/ICTaBJICHUS O KOBAJICHTHOM CBSI3U; METOJ] OIIK-1.2-B JI1.4J12.1
BaJICHTHBIX CBS3€H; METOJI MOJIEKYIISIPHBIX J12.3
opOwuraneii; rubpuausanus; 0coOeHHOCTH J12.4J13.6
KPHUCTAJUIMYECKOTO CTPOCHUs BemecTs. /JIek/ 010323354
25
5.3 Perienue THIOBBIX 3a1a4 110 Teme /T1p/ OIIK-1.2-3 JI1.1J11.2 Pemenue 3anau
OIIK-1.2-Y J1.3
OIIK-1.2-B JI1.4J712.1
J12.3J13.6
5.4 Xumuueckas cBa3b /J1ab/ OIIK-1.2-3 JI1.1 J11.2 3amura
OIIK-1.2-Y J1.3 11a00paToOpHBIX
OIIK-1.2-B JI1.4J12.1 pabor
J12.2J12.3
J12.4J13.5
J3.6
215233 54
25
5.5 W3ydyeHne koHCIIEKTA JEKIUN 1 pEKOMEHTyEMOMN OIIK-1.2-3 JI1.1J11.2 YceTHbIl ompoc
steparypsl. [TogrotoBka k ax3ameny /Cp/ OIIK-1.2-Y J1.3
OIIK-1.2-B JI1.4J712.1
J12.2712.3
J12.4J13.6
215233 54
25

Pa3nen 6. XuMusi MeTajliioB




6.1

OO011re CBOMCTBA METAUIOB U CIIJIABOB;
(u3nuecKue CBOMCTBA METAJUIOB; XUMUYECKHE

VYceTHbIl onpoc.
Pemrenue 3amau.

CBOMCTBa METAJUIOB; (PU3UKO-XUMHUYECKUN aHAJIH3 3amuTa
MeTaJUIM4eCcKHUX cIuaBoB; /Tema/ 1a00paTOPHBIX
pabor
6.2 OO61e CBOWCTBAa METAJIIOB U CILIABOB,; OIlK-1.2-3 JI.1J11.2 YcTHBIN onpoc
(u3nUecKue CBOWMCTBA METAJUIOB; XUMUYCCKUE OIlK-1.2-Y JI1.3
CBOICTBA METAILIIOB; (PU3UKO-XUMUUECKHUH aHAIN3 OIIK-1.2-B JI1.4J12.1
METaJUIMYECKUX CI1aBoB; /JIek/ J2.3
J12.4J13.6
01323324
35
6.3 Perienue THnoBwIx 3a1au o teme /I1p/ OIlK-1.2-3 JI.1J11.2 Permrenue 3anau
OIIK-1.2-Y JI1.3
OIIK-1.2-B JI1.4J12.1
J12.3J13.6
6.4 CoiictBa MetaiuioB. Kopposus /J1a6/ OIlK-1.2-3 JI.1J11.2 3amura
OIIK-1.2-yY JI1.3 71a00paTOPHBIX
OIIK-1.2-B JI1.4J12.1 pabor
J12.2J12.3
J12.4]713.2
JI3.3J13.6
31323354
35
6.5 M3yueHre KOHCIIEKTa JICKIIUH 1 PEKOMEHTyeMOi OIlK-1.2-3 JI.1J11.2 YcTHBIN onpoc
nuteparypsl. [lonroroska k 3x3ameny /Cp/ OIlK-1.2-y JI1.3
OIIK-1.2-B JI1.4712.1
J12.2 7123
J12.4J13.6
31323354
35
Pazgen 7. Xumus HemeTaJJioB
7.1 ®u3nvecKre U XUMUIECKUE CBOWCTBA HEMETAJLIOB; YcTHBIl o1poc.
YIIIepo.l, CBOHCTBA YIIIepoia U ero COSANHEHUH, Pemenne 3amad.
MOJIyYeHHe U MPUMEHEHHEe KapOOHATOB; KPpEMHUIT; 3amuTa
MIOJTYTIPOBOAHUKOBBIE CBOWCTBA KPEMHHUSI; 7Ta00paTOPHBIX
CUJIMKATBI, THIPOCHIIMKATHI U pabor
amomocunukatel; /Tema/
7.2 ®dusnyeckre 1 XMMUYECKUE CBOWCTBA HEMETAJIOB; OIlK-1.2-3 JIT.1JI11.2 YerHBIi onpoc
YIJIEpOJ, CBOMCTBA YIJIEPO/a U €r0 COEIUHEHUI], OIIK-1.2-yY JI1.3
MOJIyYeHUE U IPUMEHEHHE KapOOHATOB; KPEMHUIL; OIIK-1.2-B JI1.4J12.1
MIOJTYTIPOBOAHUKOBBIE CBOWCTBA KPEMHHUSI; J12.3
CUJIMKATHI, THAPOCHITUKATEI U J12.4J13.6
amoMocHIuKatel;, /Jlex/ D192 093 D4
35
7.3 Pemenue TunoBeIx 3ana4 no teme /I1p/ OIIK-1.2-3 JI1.1J11.2 Pemenne 3anau
OIlK-1.2-y JI1.3
OIIK-1.2-B JI1.4J12.1
J12.3J13.6
7.4 Kommnekcusle coequnenust /J1a6/ OIlK-1.2-3 JI.1J11.2 3amura
OIIK-1.2-¥Y JI1.3 71a00paTOPHBIX
OIIK-1.2-B JI1.4J12.1 pabor
J12.27J12.3
J12.4J13.6
31323354
35
7.5 W3ydyeHne kOHCIIEKTa JIEKIUN 1 pEKOMEHTyEMOMN OIIK-1.2-3 JIL.1J11.2 YcTHbIl ompoc
steparypsl. [logrotoBka k sx3ameny /Cp/ OIIK-1.2-Y JI1.3
OIIK-1.2-B JI1.4J12.1
J12.2J12.3
J12.4J13.6
31323354
35

Pazpnen 8. OcHOBBI Oprannyeckoi XuMuu




8.1 Knaccudukarys u cBoiicTBa OpraHn4eCKUX 0 YcTHblii onpoc.
COCIMHEHMIA; H30MEPHsl; OCHOBHBIC KIIACCHI Pewenue 3amay.
OpPraHUYECKUX COCANHEHUI; peaKIuu 3amura
MOJUMEPH3AIH 1 TIOJIMKOH/ICHCAIIHY, 1ab0PaTOPHBIX
0COOEHHOCTH CTPOEHUS ITOJIMMEPOB; (PU3HKO- pabor
XMMHYECKUE CBOHCTBA MOJIMMEPOB;

KOHCTPYKIIOHHBIE MTOJIMMEPHbIE
Mmarepuaisl. /Temal

8.2 Knaccugukarys u cBoiicTBa OpraHn4eCcKUx 2 OIlK-1.2-3 JI.1J11.2 VYcTHBIi onpoc
COCIMHEHUIT; H30MEPHS; OCHOBHBIC KJIACChI OIlK-1.2-Y JI1.3
OPraHNYECKUX COEANHEHUH; peakiun OIIK-1.2-B JI1.4J12.1
MOJUMEPH3AIH U TIOJIMKOH/ICHCAIIHY; J12.3
0COOCHHOCTH CTPOEHUS II0JIUMEPOB; (HPU3UKO- J12.4J13.6
XMMHYECKUE CBOICTBA NOJIMMEPOB; 01323324
KOHCTPYKITHOHHBIC MOJTUMEPHBIC MaTepuabl. /JIex/ 35

8.3 Perienue THnoBsIx 3a1au no teme /I1p/ 2 OIlK-1.2-3 JIL.1J11.2 Pemienue 3anau

OIIK-1.2-¥Y JI1.3
OIIK-1.2-B JI1.4J12.1
J12.3J13.6
8.4 M3yueHre KOHCIIEKTa JICKIIUH 1 PEKOMEHIyeMO# 10 OIlK-1.2-3 JI.1J11.2 VYcTHBIi onpoc
nuteparypsl. [lonroroska k 3x3ameny /Cp/ OIlK-1.2-Y JI1.3
OIIK-1.2-B JI1.4J12.1
J12.2J12.3
J12.4J13.6
3512233 54
35
Pazgen 9. IIpome:kyTouHast aTrecTalus
9.1 Ok3ameH /Tema/ 0
9.2 IMonroroBka K 3k3aMeHy /DKk3aMeH/ 44,65 | OIIK-1.2-3 JI1.1J11.2
OIIK-1.2-Y J1.3
OIIK-1.2-B JI1.4J12.1
J12.2J12.3
J12.4J13.1
JI3.2J13.3
JI3.4J13.5
JI3.6
312233 54
35
9.3 [IpoBeneHNe KOHCYIBTALIUY TTEPET 2 OIlK-1.2-3 JI.1J11.2
sk3ameHoM /Kuc/ OIlK-1.2-y JI1.3
OIIK-1.2-B JI1.4J13.6
9.4 ITpuem sk3amena /MIKP/ 0,35 OIIK-1.2-3 JI1.1J11.2 VcTHBI OTBET,
OIlK-1.2-Y JI1.3 o
OIlK-1.2-B JI1.4713.6 YTBEPIKICHHBIM
24 35 oueTam,
chopMynupoBaH
HBIM C YYETOM
COZIEpIKAHUSI
yueOHoM
JICIUTITHHBI

5. OHEHOYHBIE MATEPHWAJIbBI 1O AUCIHUIIJIMHE (MOJY JIIO)

DoHJ OIIEHOYHBIX CPEACTB MpHBeeH B [IpuiokeHnH K paboueit mporpaMMe JUCIUIUTAHEL (CM. TOKyMeHT «O1eHOYHbIe MaTepHaIbl
0 TUCIMILINHE « XUMHUS).

6. YYHAEBHO-METOJANYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIITIMHBI (MOY JIS)

6.1. Pexomennyemas autepatypa

6.1.1. OcHoBHas qUTepaTypa




Ne ABTODBI, COCTaBUTEIHN 3arnaBue WsnparensctBo, | Kommuectso/
oI HasBanue DbC
JI1.1 | Cemenos, U. H., Xumus : y4eOHHK JUIs BYy30B CaHkT- 978-5-93808-
Iepdunosa, U. JI. IetepOypr: 389-9,

XUMUSJAT, | https://www.ip

2022, 656 c. rbookshop.ru/
122441 .html

JI1.2 | KpusHesa, A. T, Xumus : yaeOHOe ocobue Boponex: 978-5-7731-
bapcykosa, JI. T"., Boponexckuit | 1050-7,
Boctpukosa, I. 0., rocynapctBers | https://www.ip
Kykwuna, O. B., Bl rbookshop.ru/
Cruennosa, O. B. TEXHUYECKUI 127256.html

YHUBEPCHUTET,

3bC ACB,

2022, 131 c.

JI1.3 | Xaiinykosa, E. B. OO61m1as XuMus : yueOHOe TTOCOOHe Mocksa: Aii [Tu | 978-5-4497-

Ap Menua, 2561-5,

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

JI1.4 | Hertsiposa, f1. A., Xumus. [IpakTrkym : yueOHOE mocobOue MuHck: 978-985-895-
Mopos, C. A. Pecnyonukanck | 079-8,

1 HHCTUTYT https://www.ip

npodeccronans | rbookshop.ru/

HOTO 134108.html

oOpa3zoBaHus

(PUIIO), 2023,

184 c.

6.1.2. JlonoHuTeIbHAS JIUTEPATYpPa
Ne ABTOpBI, COCTaBUTEIH 3arnaBue W3zpatensctBo, | KomuuectBo/
rox Ha3zBanue DbC

JI2.1 |Tapmun A.IL. OO0w1ast 1 HeOpraHUYecKasi XUMHsS B CXeMax, PUCYHKaX, CII6.: ITurep, 978-5-459-

TabnuIax, XMMUYECKUX PEeaKIHsX : yued. mocobue 2011, 285c. 00309-3, 1

J12.2 | Oneitnuxos H.H., Xumusi. AIroputMsl peneHus 3aiad. TecTsl : yue0. nocodue M.: 978-5-397-
Mypasbesa I'.I1. JIMBPOKOM, 01092-4, 1

2010, 245 c.

JI2.3 | Tperynos B.P., llapeBa | Xumus : yue6. mocobue Psi3ann, 2013, 1
A.B. 80c.

JI2.4 | I'munakxa H.JIL. Ob6mas xumus : yaed. mocoone M.: KHOPVYC, |[978-5-406-

2012, 746¢. 02149-1,1

6.1.3. MeTtoauueckue pa3padoTku
Ne ABTOpBI, COCTaBUTEH 3arnaBue W3patensctBo, | KommuectBo/
roj Ha3Banue ObC

JI3.1 | Tperynos B.P., IlapeBa | Xumus.BBeneHue B XuMuuecKuii NpakTHKyM,HOMEHKJIATypa Psi3ann, 2004, 1

A.B., Epmaxosa JIIL.,
Kytosa H.®.

XUMHMYECKUX coerHeHul : Mero.ykas.

20c.




Ne ABTODBI, COCTaBUTEIHN 3arnaBue WsnparensctBo, | Kommuectso/
oI HasBanue DbC
JI3.2 | Tperynos B.P., llapeBa | Xumus: anexktponu3. Kopposus u 3ammra MeTamwioB oT Psi3ans, 2005, 1
A.B., Epmakosa JLII. KOoppo3uu : MeTo.ykas.k j1a0.pa0. 20c.
JI3.3 | Tperynos B.P., llapeBa | Xumus pagnomatepuanoB. MeTauibl M0OOOYHBIX MOATPYIIIL. Psi3ann, 2008, 1
A.B., Epmakosa JL.II., |Iloxyuenue ranmpBaHOMOKpHITHI. CBOMCTBA QIIOMHHHUS : METO/. 12c.
Kyrosas H.®. yKa3. K J1a0. paboTam
JI3.4 | apesa A.B., Xumust. Kunernka, KOJJIOUIHBIE CHCTEMBI : METOA. YKa3. K J1a0. Ps3anb, 2009, 1
Tperynos B.P., paboTtam 16¢.
Epmaxosa JLII.
JI3.5 | Crprouxosa FO.M., Xumust. OcHOBBI cTpoeHHs BemecTBa. OKUCIUTENBHO- Pszans, 2017, 1
Epmaxosa JLIT., BOCCTAaHOBHUTEJIBHBIC PEAKIUH | METO/. YKa3. K J1a0. pabotam 32c.
MToms O.C.
JI3.6 | Jlo6anosa JI.I., XuMust: METOI. yKa3. K J1ab. paboTaM : MeToIuuecKie yKa3aHus Ps3ann: PULL ,
Cemenos A.P., Beres PI'PTVY, 2024, https://elib.rsre
K.A., Py6rosa A./I. u.ru/ebs/downl
0ad/3967
6.2. ITepeuennb pecypcoB HHGOPMAMOHHO-TEJIEKOMMYHHKANMOHHOI ceTn "MHTepHeT"
D1 | DnexTpoHHO-OHOMMOTEYHAs cucTeMa «JIaHby», pexXuM JocTyma — ¢ iodoro komneo-tepa PIPTY 6e3 mapons. — URL:
https://e.lanbook.com/
D2 | OnexrponHO-6nbaMOTEYHAs cucTteMa «IPRbooksy, pexunm goctyna — ¢ moboro kom-netorepa PIPTY 6e3 mapons, u3 cetn
uaTepHeT 1o maposmo. — URL: https://iprbookshop.ru /
33 | OnextponHas 6ubnuorexa PI'PTY, pexxum gocrtyna ¢ nodoro komnsiotepa PIPTY, u3 cetu unrepuer 6e3 naponsa. — URL:
http://elib.rsreu.ru/
D4 | Cucrema mucraniuonnoro ooyuenus PIPTY Ha 6a3e Moodle [3rekTpoHHBIi pecypc]. - PexxuM moctymna: mo mapoito. -
https://cdo.rsreu.ru/
35 | EnuHOe OKHO OCTYyIa K 00pa30BaTeIbHBIM pecypcaM, PexuM JOCTyIa: mo maposio. - http://window.edu.ru /

6.3 IlepeueHb NPOrpaMMHOro odecnevyeHust 1 HHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

6.3.1 IlepeyeHb TNIEH3HOHHOTO M CBOOOTHO PACTIPOCTPAHSIEMOr0 MPOrPAMMHOI0 o0ecrevyeHusi, B TOM 4ucJjie
0Te4eCTBEHHOT0 MPOU3BOJCTBA

HauMeHnoBaHue Onucanue

OnepanuonHnas cucreMa Windows

KOMMep‘IeCKaﬂ JIMOCH3 WA

Kaspersky Endpoint Security

KOMMep‘IeCKaﬂ JIMOCH3 WA

Adobe Acrobat Reader

Cso6oauoe [10

OpenOffice

Cso6oauoe [10

Microsoft Visio

Kommepueckas nmuieH3us

Microsoft Office

Kommepueckas nmuiieH3us

SMathStudio

Cso6oauoe [10

6.3.2 Ilepeyenb MHPOPMAMOHHBIX CIIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OGECIIEYEHHME JJUCITUIIJIMHBI (MO Y JIST)

326 y4eOHO-aIMHHUCTPATHBHBIN KOpIYC. yueOHas 1ab0-paTopusi, OCHaIICHHAs 1a00paTOPHBIM 000PYIOBaHUEM,
IoMelIeHHe /Ui XpaneHus yueOHoro obopynoBanus [Tanens LCD Philips,

MapKepHasi 10cKa,

MEeCTO JJIs TIperoaBa-Teis, ocHamenHoe kommbioTepoM (Intel Core 15/4Gb), BBITsKHBIE MIKa(BI,

auctustop [12-4-02 “OMO”, Habop 1a60paTOpHOU MOCYy/bl [l UHAUBUYaIbHOH pabOThl, PeaKTUBBI, HEOOXOIUMbIE
JUTSL BBITIOJTHEHHMS paboT,

mkad cymmnbHblit SNOL 58/350 LFN,

Becbl OHAUS PA 214, ananutudeckue ¢ OBEpKOH,

Becbl OHAUS TA 152 B koMIuIeKkTe ¢ rupeit




8. METOAUYECKHUE MATEPHWAJIBI IO JUCIIMIIJIMHE (MOJY JIXO)

Meroauyeckue ykazaHus IpuBeAeHs! B [IpunoxeHnn kK padbodeli mporpaMMe JUCLUILUTHHB

OnepaTtop 30 000 "KomnaHnus "TeHsop" ———
JOKYMEHT MOAMUCAH SEKTPOHHOM NOAMUCHIO

NOANMUCAHO ®reoy BO "PrPTY", PFPTY, KoBaneHko BukTop 21.06.25 11:53 (MSK) MpocTas noanvcb
3ABEAYHOLLMM BacvnbeBuy, 3aBeaytowmii kacdeapoit XT

KA®E[IPbI

noanncAHoO ®reoy BO "PrPTY", PrPTY, Xynes Bnagumup MBaHoBWY, 27.06.25 11:27 (MSK) Mpocras noanuce
3ABEAYHOLLMM 3aBeaytowmii kacbeapont UMBMT

BbIMYCKAOLLIEN

KA®EPbI




