MUHMCTEPCTBO HAYKH 1 BBICILIEI'O OBPA3OBAHMS POCCUMCKOM ®EJIEPALIMNA

OEJEPAJTBHOE 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 kadenpoi XHUMHYeCKOil TeXHOJTO0THH
VY4eOHbIif TU1aH 15.03.06 25 00 BAC.plx
15.03.06 MexaTpoHuKa ¥ pOOOTOTEXHUKA
Kpanmuduxarus O0axanaBp
Dopma 00yaeHHS O4Has
OO0wias Tpy10eMKOCTh 43ET

Pacnpe)le.nenne YacCoB JUCHMILIMHBI 110 CeMeCTpam

Cemectp
(<Kypc>.<Cemectp 3(21)
Ha Kypce>) Uroro
Henens 16
Bun 3ansaruit vl PIT vII PIT
Jlexuuu 16 16 16 16
JlaGopatopHsie 16 16 16 16
Wnas koHTaKTHAS 0,35 10,35 ]0,35 0,35
pabora
KoncynpTuposanue 2 2 2 2
nepet 9K3aMEeHOM U
MPAKTHKOMN
HUroro ayj. 34,35 |1 34,35 | 34,35 | 34,35
Konrakrhast pabota | 34,35 | 34,35 | 34,35 | 34,35
Cam. pabora 65 65 65 65
Yacel Ha KOHTPOJIb 44,65 | 44,65 | 44,65 | 44,65
Htoro 144 144 144 144

r. Pa3ann



IIporpammy cocraBuii(u):

cm. npen., Jlobanoesa Jlapuca Heanosna

Pabouast nporpaMma AUCIUIUINHEL

Xumus

paspabotana B cootBeTcTBUH ¢ DI'OC BO:

®I'OC BO - 6akanaBpuaT 1o HanpasieHuro moarotToBku 15.03.06 MexaTponuka u podoToTexHuka (puka3 MuHoOpHayku Poccun
ot 17.08.2020 . Ne 1046)

COCTaBJICHA HA OCHOBaHHH y4eOHOTO ILIaHa:
15.03.06 MexaTpoHuKa U pOOOTOTEXHUKA
YTBEPXKJEHHOI0 YUEHBIM COBETOM By3a oT 27.06.2025 npotokon Ne 14.

Pabouas nporpamma o100peHa Ha 3aceJaHuu Kadeapbl

XUMHYECKOH TEXHOJIOTHH

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



Busuposanue PIL/I nis ncnoJiHeHNsI B 04epeiHOM y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CyXeHa 1 0100peHa JUIs
ucniosiHeHus B 2026-2027 yueOHOM rojly Ha 3aceJaHuu Kadeapbl
XHMHYeCKO# TeXHOJIOTHH

Iporokomor 2026 r. Ne

3aB. kadenpoit

Buzupoanue PIIJI nis1 ucnoiHeHusi B ouepeHoM yueOHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CyX1eHa U 0100peHa ISt
ucnosiHenus B 2027-2028 yueOHOM rojy Ha 3aceqaHuu Kadeapsl
XuMHn4ecKoi TEXHOJIOTHH

IIporokomor 2027 1. Ne

3aB. kadenpoit

BuzupoBanue PIIJ] a5 ucnonHenusi B ouepeHOM y4eOHOM roay
Pabouas nporpamma nepecMoTpeHa, 00CyKIeHa H 0100peHa IS
ucnonaeHust B 2028-2029 yueOHOM rojy Ha 3aceaHuu Kadeapbl

XUMHYECKOH TEXHOJIOTUH

IIpotokomor 2028 r. Ne

3aB. kadenpoit

Buzuposanue PII/] nis ucnmoiHeHus1 B 04epetHOM Y4eOHOM IOy

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

XUMHYECKOH TeXHOJIOT UM

IIpotokonmor _ 2029 . Ne

3aB. kadenpoit




1. IIEJIM OCBOEHMSI JUCLIUTLTAHBI (MOYJIST)

1.1 | Llenbro 0cBOEHMS AUCUUILIMHBL « XUMUS» SABIsIeTCS (POPMUPOBAHNE 3HAHUH TEOPETHYECKUX OCHOB XUMHHU M CBOMCTB
XMMHUYECKUX 3JIEMEHTOB, COeIMHEHUH 1 MAaTepPHaJIOB Ha UX OCHOBE M YMEHUS MX HCIOJIb30BaTh B CBOEH
po¢heCCUOHANBHON AEATEILHOCTH.

1.2 | 3agaum AMCUMIIMHBL: H3Y4EHHUE OCHOBHBIX 3aKOHOB XMMHH; MPUOOPETEHNE HABHIKOB TIOCTAHOBKH U MTPOBEICHHS
71a00PaTOPHBIX CCIIEOBAHUN; YMEHHS OIMCHIBATh PE3yAbTATHI OIBITOB M AENATh BBIBOJBI, CIOCOOHOCTH IPUMEHSATh
TeopeTHYecKue 3HaHUs B TPO(HECCHOHATBHON M IPAKTUYECKOH AeATeTbHOCTH CIIEHANNCTA.

2. MECTO JUCIHUATIIMHBI (MOYJIST) B CTPYKTYPE OGPA30BATEJIbHOU ITPOT'PAMMBI

Iuk (pazzern) OIT: [B1.0

2.1 | TpeGoBaHus K NpeIBAPUTEIBLHOM MOAT0TOBKE 00Y4aKOIIEr0Csi:

2.1.1 | O3HaKOMHUTEIbHAS IIPAKTHKA

2.1.2 | BBenenue B mpodecCHOHANBHYIO JACATEIILHOCTh

2.2 | JncumnanHbl (MOIYJIM) M PAKTHKH, ISl KOTOPBIX OCBOEHHE TAHHOW TUCHUNINHBI (MOXYJIsI) HEOOXO0HMO KaK
npeaecTBylouiee:

2.2.1 | Merposorus, CTaHIapTH3ALUSA U CePTUPUKALINST

2.2.2 | KoncTpynpoBaHue MeXaTpOHHBIX CHCTEM

2.2.3 | Teopusi aBTOMaTHYECKOTO YIIPABICHHUS

2.2.4 | Teopust BepoATHOCTEH 1 MaTeMaTHYECKasi CTaTUCTHKA

2.2.5 | OCHOBBI MEXaTPOHUKHU U POOOTOTEXHUKH

2.2.6 | ITIpou3BOACTBEHHAS TIPAKTHKA

2.2.7 | MeTo/ipl ONITUMHU3AIUH B MAITMHHOM 00y4EeHUU

2.2.8 | HayuHo-uccnenoBarenbckas paboTa

3. KOMIIETEHIIAH OBYYAIOIIET OCsl, ©OPMUPYEMBEIE B PE3YJILTATE OCBOEHMSI JUCIIATLTAHBI
(MOJLYJIST)

OIIK-1: Cnocoden NPUMEHATH €CTCCTBCHHOHAYYHbIC H OﬁllleP[H)KeHele)Ie 3HAHUSA, METOAbI MATEMATHYECCKOI'0 aHAJIMU3Aa U
MOJEJIMPOBAHUA B l'lpO(l)eCCMOHaJIbHOﬁ JCATCIBHOCTH

OIIK-1.1. Bener ucciienoBanusi M pa3padoTKu, BHINOJIHSIET IPOeKTHPOBAHNE H KOHCTPYHPOBaHNE HA 0OCHOBE COBPeMEHHOI
eCTeCTBeHHOHAYYHOM KapTHHBI MHPa

3HaTh

OCHOBHBIE 3aKOHEI M ITOHATHS XUMHH

Ymernb

MPUMEHSTh OCHOBHBIC 3aKOHBI M MTOHATHSI XUMUHU TIPU pabOTe MO CHEHUATbHOCTH
Baaners

OCHOBHBIMHU 3aKOHAMH H MOHATHAMU XMUMHUH NPH paboTe 10 CIenuaabHOCTH

OIIK-1.2. [IpumeHsieT MeTOAbI MATEMATHYECKOTO AHAIN3Aa U MOAEJTMPOBAHNS [IJIsl CPABHEHHS MPOEKTHBIX PelIeHui 1
BBIOOPA ONTHMAJILHOTO PelIeHust

3HaThL

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

YMmeth

MPUMEHSATH TEOPETUUECKUE U TPAKTHIECKUE 3HAHUS 10 XUMHH TIPH paboTe MO CIEHaTbHOCTH

Baanersb

METOJaMHU MaTEMATHUYECKOI'0 M XMMUYECKOTO aHaInu3a

OIIK-6: Cnoco0eH pemiaTh cCTaHIAPTHBIE 331a4H TPodecCHOHATBHOM eI TeJbHOCTH HA 0CHOBE HH()OPMALIMOHHOI 1
Onodnorpadguyeckoil KyJbTyphbl ¢ NPpUMeHeHHeM HHPOPMALHOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

OIIK-6.1. [IpumeHsieT M3BeCTHbIE NPUHIUINIBI, METObI M CPEICTBA /IS PeleHUs] CTAHIAPTHBIX 3a71a4 NpodeccHOHANBHOI
eI TeTbHOCTH

3Hath

CIOCOOBI PEIIeHHUS 3a4a4 ¢ UCIIOJIb30BAaHUEM CIIPABOYHOM U y4eOHOH JUTepaTypsl U POrpaMM HH(POPMAIIMOHHBIX TEXHOJIOT Ui

Ymern

pemats 3a1aun mpodeccnoHaIbHON AEATENEHOCTH C HCIIOIB30BaHHEM HH(OPMALMOHHBIX TEXHOIOTHH 1 OMOIrorpadueckux HCTOYHUKOB
Buagern

YMEHUSMH HaXOXJICHUS HeOOXOANMOH HH(popManuy B OHOIHOrpagnueckiX HCTOYHUKAX U NH()OPMAIMOHHBIX TEXHOJIOTUIX [T PEIICHUS
3a7a4 Ipo(ecCUOHAILHON NeATeIbHOCTH

B pe3yabTraTe 0cBOCHHS AUCHUIIIMHBI (MOAYJISI) 00y4alOIUIiCH J0KEH

3.1 | 3HaTh:




3.1.1 | ocHOBHEIE 3aKOHBI ¥ TIOHITHS XMMHH;
3.1.2 | XUMUIO JIEMEHTOB U OCHOBHBIC 3aKOHOMEPHOCTH MPOTEKAHMS XUMUYECKIX PEAKIHA;
3.1.3 | MeTOIBI MAaTEMATHIECKOTO M XUMHUECKOTO aHaJIN3a;
3.1.4 [ OCHOBBI XUMHYECKHUX MPOIIECCOB COBPEMEHHON TEXHOJIOTHH MPOU3BOJICTBA;
3.1.5 | cBOIiCTBa XUMUYECKHX DJIEMEHTOB U X COSTUHECHH;
3.1.6 | mpUHIMITBEI K METO/IBI TIOUCKA, aHAIM3a U CUHTE3a HHPOPMAIIUH B 00JIACTH XUMHH.
3.2| Ymetn:
3.2.1 | npUMEHATh OCHOBHBIC 3aKOHBI M TIOHATHS XUMHH,
3.2.2 | npUMEHATh TEOPETUUCCKHE U IIPAKTUUCCKHE 3HAHUS 110 XUMHUH TP paboTe MO CHeIHaIbHOCTH;
3.2.3 | npUMeHATh MPUHIUIIBI K METOBI TOMCKA, aHAIN3a U CHHTE3a HHPOPMAIMHUB 00JIACTH XUMUH.
3.3 | Bnagets:
3.3.1 | ocHOBHBIMU 3aKOHAMU M TIOHATHSIMH XHMHUH TIPU PAObOTE 10 CHCIUATBHOCTH;
3.3.2 | MeTO1TaMKM MaTEMAaTHYECKOTO0 M XUMHUYECKOTO aHAIH3a;
3.3.3 | HaBBIKaMHU aHATUTHYECKOTO PEIICHNST XUMUYECKHX 331a4 NPUMEHHUTENHHO K 33/1auaM MpodeccHoHaIbHON IesITEeNbHOCTH;
3.3.4 | npakTHYECKUMH HaBBIKAMU ITOMCKA, aHAJIN3a ¥ CUHTEe3a HH(OpMaIMu B 00JIaCTH XUMHH.
4. CTPYKTYPA U COAEP’)KAHUE JUCIHUIIJIMHBI MOAYJIS)
Kox HanmeHoBaHue pa3nenoB u TeM /Buj 3anaTusi/ | Cemectp / | Yaco | Komneren- | Jluteparypa ®opma
3aHATHS Kvypc 1010 KOHTPO.Is1
Pazgen 1. OcHoBHBbIEC NOHATHSA M 3aKOHBI B
XHMHH

1.1 3aKOoHBI COXPAHEHHSI U B3aUMOCBSI3U MACCHI 1 3 0 TectupoBaHnue.
9HEPrHH; CTEXHOMETPUIECKHE 3aKOHBI U 3amuTa
ATOMHOMOJICKYJIIPHBIE MTPEICTABICHUS; n1a00paToOpHBIX
XMMHUYECKUH SKBUBAJICHT, MOJICKYJISIPHBIE U pabor
ATOMHBIE MacChl; CTPOCHHE aTOMa; KBaHTOBBIC
YHCiIa; IePUOANYECKUN 3aKOH U MEPHOINYECKast
cucrema JI.1,MenneneeBa; n”3MEHEHHE CBOMCTB
XHUMHYECKUX dJIeMeHTOB. /Tema/

1.2 3aKOHBI COXpaHEHHS U B3aUMOCBSI3U MacChl 3 2 OIlK-1.1-3 JIT.1JI1.2 TectupoBanue
SHEPTUH; CTEXHOMETPHUYECKUE 3aKOHBI 1 OIlK-1.2-3 JI1.3
aTOMHOMOJIEKYJISIPHBIE TPEACTABIICHIS, JI1.4J12.1
XMMHUYECKUH SKBUBAJIEHT, MOJIEKY/ISIPHBIE U J12.3
ATOMHBIE MACChl; CTPOEHUE aTOMa; KBAaHTOBbIE J12.4J13.6
4HCIa; NEPUOAUYECKUN 3aKOH U NIEPUOINYECKAs 013523354
cucrema JI.1,MenneneeBa; ”3MEHEHHE CBOMCTB 25
XHUMHYECKUX 3JIeMEeHTOB. /JIek/

1.3 Homenknatypa HeopraHU4eCKHX COEIMHEHUN. 3 4 OIIK-1.1-Y JI1.1 J11.2 3amura
OCHOBHBIE KJTaCCHl HEOPTAHHIECKUAX COSTNHEHUI OIIK-1.1-B JI1.3 mabopaToOpHBIX
Crpoenue aroma /J1a6/ OIlK-1.2-Y JI1.4J12.1 pabot B BUjIE

OIIK-1.2-B J12.2712.3 Tecta
J12.4J13.1
JI3.5 J13.6
01323354
35

1.4 N3yuenne koHCcIIEeKTa JEKIMH U PEKOMEHTyeMOn 3 8 OIIK-1.1-3 JI1.1J11.2 TectupoBanue

nureparypbl. [loaroToBka k sx3ameny /Cp/ OIIK-1.2-3 J1.3
JI1.4J712.1
J12.2712.3
JI12.4J13.6

01323354
35

Pazgen 2. O0mue 3aKOHOMEPHOCTH NPOTEKAHUS

XMMHYECKHX MPOLECCOB

2.1 OHepreTuueckue 3GHeKTl XUMHIECKUX PEAKIHIA; 3 0 YcrHBli ompoc.
TEPMOXUMHYECKUE 3aKOHBI;, TEPMOJMHAMHUYCCKHE 3amuTa
(YHKIMHU M TTapaMeTphl; CKOPOCTh XUMHUUYECKHX 1ab0paTOPHBIX
peaxIyii; 3aKOoH JeHCTBHS Macc; MpaBuio BaHT- pabor
T'odda; sneprus aktuBauuu; ypaBHeHue Appe-

HHUYCa; KaTaJIn3; XUMHUYECKOe pPaBHOBECHE
00paTUMBbIX peakiuii; npuHim Jle
Hlarense. /Tema/




2.2 DHepreruveckue 3HHEKThl XUMUUECKUX PEaKIHIA; OIlK-1.1-3 JI.1J11.2 YcTHBIN onpoc
TEPMOXUMHYECKHE 3aKOHBI; TEPMOJIUHAMUYECKHUE OIIK-1.2-3 J1.3
(GYHKIUY U TapaMeTphl; CKOPOCTh XUMHUYECKUX J1.4J12.1
peakuuii; 3aK0H IeHCTBUS Macc; paBuiio Bant- J2.3
I'odda; sHeprus akTuBanuy; ypaBHeHUE Appe- J12.4J13.6
HUYyca; KaTaJu3; XUMUIECKOe paBHOBECHE 213233 54
oOpatumbIix peakiuit; npuniun Jle [larense. /Jlex/ 25
2.3 CKOpOCTh XUMHUYECKHX PEAKIMi U XUMUYECKOE OIlK-1.1-V JI.1J11.2 3amura
paBHOBecHe. Brruncienue temnoBbix 3G (hekToB u OIlK-1.1-B J1.3 nabopaTopHBIX
ONPEJENICHUE BO3MOXHOCTH CAaMOIIPOU3BOJIBHOTO OIIK-1.2-Y JI1.4J12.1 pabor
IPOTEKaHUs] XUMHYeCKuX peaknuii /J1ad/ OIIK-1.2-B J2.2712.3
J12.4J13.4
J3.6
21323354
25
24 H3yueHre KOHCIIEKTA JIKIIUH U PEKOMEHIyeMOM OIlK-1.1-3 JI.1J11.2 YcTHBIN onpoc
nuteparypsl. [lonroroska k 3x3ameny /Cp/ OIlK-1.2-3 J1.3
J1.4J712.1
J2.2712.3
J12.4J13.6
01323354
35
Pa3znes 3. PacTBoOpsI M Apyrue JucHepcHbIe
CHCTEeMbI
3.1 OO01mye MOHATUS O PacTBOPAX U JUCIEPCHBIX Tectuposanue.
cHCTeMax; CIoCcOOBI BEIPaKCHUS KOHIICHTPAIIUH; 3amuTa
(a3oBbIe MpeBpallCHUs B paCTBOPAX; n1abopaToOpHBIX
AIIEKTPOIUTHIECKAs! AUCCOIMAIINS; CBOWCTBA pabor
PacTBOPOB IEKTPOIUTOB; BOJOPOAHBIH
[I0Ka3aTelNb; TUIPOJIN3 CoJel; TBepAble PaCTBOPHI,
reTepOreHHbIE TUCIIEPCHBIE CUCTEMBL. /Tema/
3.2 OO0mue NoHATHS 0 PACTBOPAX M TUCTIEPCHBIX OIIK-1.1-3 JIT.1JI1.2 TectupoBanue
CHCTEMaXx; CIIOCOOBI BRIPKEHUST KOHIICHTPAIINH; OIIK-1.2-3 JI1.3
(a3oBbIe MpeBpaIlCHUs B paCTBOPax; JI1.4J12.1
3JIEKTPOJIMTHYECKAs JUCCOLUAIIMST; CBOMCTBA J12.3
PacTBOPOB 3JIEKTPOIUTOB; BOJIOPOIHBIH J12.4J13.6
1oKa3aTelb; THAPOJIU3 COJIEH; TBEpbIE PaCTBOPSI; 013523354
reTeporeHHbIe TUCTIePCHBIE CUCTEMBI. /JIek/ 25
3.3 PactBopsl. ['unponus. DnekTponuTnaecKkast OIIK-1.1-Y JIT.1JI1.2 3amura
aucconuanus /J1a6/ OIIK-1.1-B J1.3 71a00paTOPHBIX
OIlK-1.2-Y JI1.4J12.1 pabort B Busie
OIIK-1.2-B JI2.2J12.3 TecTa
J12.4J13.4
JI3.5J13.6
21323354
25
3.4 W3ydyeHne koHCIIEKTA JEKIUN 1 pEKOMEHTyEMOM OIlK-1.1-3 JI1.1J11.2 TectupoBanue
steparypsl. [logrotoBka k sx3ameny /Cp/ OIIK-1.2-3 J1.3
JI1.4J12.1
J2.2712.3
J12.4J13.6
01323354
95
Pazgen 4. OkuciauTe/ 1bHO-BOCCTAHOBHUTEIbHBIC
1 YJIEKTPOXMMHUYECKHE PO eCcChI
4.1 I'eTeporeHHbIe OKUCIUTEIBHO-BOCCTAHOBUTEIILHEIC TecTupoBaHue.
pEaKIMU U 3JIEKTPOXHUMHUIECKHIE TPOLECCHI; 3aKOHBI 3ammTa
dapayes; ranpBaHHYecKue dneMeHTh; DJIC; Tab0paTOPHBIX
CTaHAAPTHHIN BOJOPOAHBIN MOTEHIUAN U P pabor

HAIpPsHKEHUS; JJIEKTPOIIM3 PACTBOPOB U PACILIABOB;
KOPpO3HUsI METAJUIOB U 3allUTa OT KOPPO3UH;
HPAKTHYECKOE IPUMEHEHHE JIIEKTPOXUMUUECKHUX
npoueccos. /Tema/




4.2 I'eTeporeHHbIC OKHCIUTENLHO-BOCCTAHOBUTEIIBHBIC OIlK-1.1-3 JI.1J11.2 TectupoBanue
peaKlMu 1 IEKTPOXUMHYECKHE POLIECCHI; 3aKOHBI OIIK-1.2-3 J1.3
Dapanest; ranpBanndeckue snemMenTsl; IC; JI1.4J712.1
CTaHJApTHBIM BOJOPOIHBII MOTEHIIMAN U PSJL J2.3
HAaIpPSDKEHUST; SJIEKTPOJIU3 PACTBOPOB U PacILIaBOB; J12.4J13.6
KOPPO3HsI METAJUIOB U 3aIIKUTa OT KOPPO3HH; 213233 54
MPaKTHYECKOE MPUMEHEHHE IEKTPOXUMHUUECKHIX 25
nporieccos. /JIek/
4.3 OKHCIIMTENBHO-BOCCTAHOBUTEILHBIE OIIK-1.1-Y JI1.1 J11.2 3amura
peaxuuu /J1a6/ OIlK-1.1-B J1.3 nabopaTopHBIX
OIlK-1.2-Y JI1.4J12.1 pabot B BUzIEC
OIIK-1.2-B J12.2712.3 TecTa
J12.4J13.5
J3.6
010323354
25
44 W3zyuenne kOHCIEKTA JEKIUN U PEKOMEHYEMON OIIK-1.1-3 J1.1J11.2 TectupoBanue
srepatypsl. [loaroroBka k sx3ameny /Cp/ OIIK-1.2-3 J1.3
J1.4J712.1
J12.2712.3
J12.4J13.6
21323354
35
Pazgen 5. Xumnyeckast cBsi3b
5.1 XvMuyeckast CBsI3b M BAJIEGHTHOCTh 3JIEMEHTOB; YcerHbIl onpoc.
BUIbI XUMHYECKOH CBS3H; OCHOBHBIC 3amuTa
IIPEJICTABJICHUS O KOBAJCHTHOM CBS3H; METO/ 71a00paTOPHBIX
BaJICHTHBIX CBS3€il; METO MOJICKYIISIPHBIX pabot
opOuTanei; ruOpuIU3anus; 0cOOCHHOCTH
KPHUCTAITMYECKOTO CTPOCHHUs BelecTB. /Tema/
5.2 XuMudeckast CBsI3b ¥ BAIGHTHOCTH DJIEMEHTOB; OIIK-1.1-3 JIT.1JI1.2 VYcTHBIH ompoc
BHUbI XUMHYECKOM CBS31; OCHOBHBIE OIIK-1.2-3 JI1.3
TIPEICTaBJICHUS O KOBAJICHTHOM CBSI3U; METO]T JI1.4J12.1
BaJICHTHBIX CBS3€H; METOJI MOJIEKYJISIPHBIX J12.3
opOuraneii; rubpuausanus; 0coOeHHOCTH J12.4J13.6
KPHUCTAJUIMYECKOTO CTPOEHUs BemecTs. /JIex/ 01323354
25
5.3 Xumunueckas cBs3b /J1ab/ OIIK-1.1-Y JI1.1J11.2 3amura
OIIK-1.1-B JI1.3 mabopaTopHBIX
OIIK-1.2-Y J1.4J12.1 pabot
OIlK-1.2-B J2.2712.3
J12.4J13.5
J3.6
21323354
25
5.4 W3ydyeHne koHCIIEKTA JEKIUN 1 pEKOMEHTyEMOMN OIlK-1.1-3 JI1.1J11.2 YcTHbIl ompoc
steparypsl. [logrotoBka k sx3ameny /Cp/ OIIK-1.2-3 J1.3
JI1.4J712.1
J2.2712.3
J12.4J13.6
01323354
25
Pazgen 6. Xumus Merajiion
6.1 OO611e CBOWCTBAa METAJIIOB U CILIABOB; YcTHBIi ompoc.

(hm3HyecKue CBOWCTBA METAJUIOB; XHMHUYECKHE
CBOMCTBa METAJIIOB; PU3UKO-XUMUIECKHUIA aHAIIN3
METaJUIMYECKHX CIuiaBoB; /Tema/

3amura
11a00paToOpHBIX
pabor




6.2 OO611e CBOMCTBAa METAJIOB U CILIABOB; OIlK-1.1-3 JI.1J11.2 YcTHBIN onpoc
¢du3nyeckue CBOIiCTBA METAILIOB; XUMUUECKUE OIIK-1.2-3 JI1.3
CBOICTBA METALIOB; (PU3UKO-XUMUYECKHUH aHAIU3 JI1.4J12.1
METaJUIMYECKUX CI1aBoB; /JIek/ J2.3
J12.4J13.6
31323354
35
6.3 CgoiictBa metaiuioB. Kopposus /J1a6/ OIlK-1.1-y JIL.1J11.2 3amura
OIIK-1.1-B JI1.3 1a60paTOPHBIX
OIIK-1.2-Y JI1.4J12.1 pabor
OIIK-1.2-B JI2.2J12.3
J12.4]13.2
JI3.3J13.6
31323354
35
6.4 W3yueHne KOHCIIEKTa JIEKIIUH U PEKOMEHIyeMOM OIlK-1.1-3 JI.1J11.2 YcTHBIN Onpoc
smreparypsl. [loaroroBka k sx3ameny /Cp/ OIIK-1.2-3 JI1.3
JI1.4J12.1
J12.2J12.3
J12.4J13.6
31323354
35
Pa3gen 7. Xumus HemeTaJJioB
7.1 duznueckrue 1 XUMUYECKHE CBOMCTBA HEMETAIJIOB,; YcrHbI onpoc.
YTIIEepOo, CBOMCTBA YTIepoa U ero COeAMHEHNH, 3amura
MOJyYeHHe U MPUMEHEHNe KapOOHATOB; KPEMHUIT; Tab0paTOPHBIX
MIOJIYPOBOJHUKOBBIE CBOHCTBA KPEMHUS,; pabor
CHJINKAThI, THIPOCHIIKATHI U
amomocunukarel, /Tema/
7.2 dusnyeckre 1 XMMUYECKUE CBOWCTBA HEMETAJIIOB; OIlK-1.1-3 JI1L.1J11.2 YcrHBIH onpoc
YIJIEpOJ, CBOMCTBA YIJIEPO/A U €r0 COETUHEHUI], OIIK-1.2-3 JI1.3
MOJTy9YeHUE U TIPUMEHEHHE KapOOHATOB; KPEMHHUIA, JI1.4J12.1
MIOJTYTIPOBOAHUKOBBIE CBOWCTBA KPEMHHUSI; J12.3
CUJIMKATHI, THAPOCHITUKATHI U J12.4J13.6
amoMocHIuKatel;, /Jlex/ D192 093 D4
35
7.3 Kommnekcusle coequnenus /J1a6/ OIlK-1.1-y JI.1J11.2 3amura
OIIK-1.1-B JIL.3 mabopaToOpHBIX
OIlK-1.2-Y JI1.4712.1 pabor
OIIK-1.2-B J12.2712.3
J12.4J13.6
31323354
35
7.4 W3yueHne KOHCIIEKTa JIEKIHUH U PEKOMEHIyeMOi OIIK-1.1-3 JI1.1J11.2 YcTHBIN onpoc
nuteparypsl. [lonroroska k sx3ameny /Cp/ OIlK-1.2-3 JI1.3
JI1.4J12.1
J12.2712.3
JI12.4J13.6
31323354
35
Pa3nen 8. OcHoBBI Oprannyeckoi XuMuu
8.1 Knaccugukanus u cBOWCTBa OpraHMYECKUX YcrHBli ompoc.

COEMHEHHUH; H30MEPHsI; OCHOBHBIE KIIACCHI
OpPraHUYECKUX COEINHEHNH; pEaKIn
MIOJMMEPHU3ALUHU U IIOJIUKOHIEHCALNY;
0COOEHHOCTH CTPOCHHS ITOTUMEPOB; (PU3UKO-
XMMHUYECKUE CBOICTBA MOJINMEPOB;
KOHCTPYKIUOHHBIC IMOJIMMEPHBIC

Mmarepuansl. /Tema/




8.2 Knaccudukanuus u cBoicTBa OpraHU4eCKNUX 3 2 OIlK-1.1-3 JI.1J11.2 YcTHBIN onpoc
COEIMHEHUI; N30MEPHsI; OCHOBHBIE KJIACCHI OIIK-1.2-3 JI1.3
OpPraHUYECKHX COEIUHEHNH; PEaKLIUU JI1.4J12.1
MOJIMMEPH3alHK 1 TIOJIMKOH/ICHCAIIHY; J12.3
0COOEHHOCTU CTPOEHHS IOJIUMEPOB; (PU3UKO- J12.4J13.6
XUMHUYECKHE CBOMCTBA MOJIIMMEPOB; 21322334
KOHCTPYKI[HOHHBIC MTOJTUMEPHBIC MaTepHrabl. /JIex/ 25
8.3 W3ydeHne KOHCTIEKTa JICKIUH 1 PEKOMEHIYeMOH 3 10 OIIK-1.1-3 JI1.1J11.2 VYcrHbIA onpoc
nureparypsl. [lonroroska k ax3ameny /Cp/ OIlK-1.2-3 JI1.3
JI1.4J12.1
J12.2712.3
J12.4J13.6
21323354
25
Paznen 9. [IpomexyTouHasi aTTecTalMA
9.1 Ok3ameH /Tema/ 3 0
9.2 IToaroroBka k K3aMeHy /Ok3aMeH/ 3 44,65 JI1.1J11.2
JI1.3
JI1.4J12.1
J12.2J12.3
J12.4J13.1
JI3.2J13.3
JI3.4J13.5
JI3.6
21323354
35
9.3 IIpoBenenue KOHCYNbTAIH TTEPE 3 2 JI1L.1J11.2
sk3ameHoM /Kuc/ JI1.3
JI1.4J13.6
9.4 TIpuem sx3amena /MKP/ 3 0,35 JI1.1J11.2 VcTHBI OTBET,
JIL.3 mo
JI1.4J13.6 YTBEPKACHHBIM
24 35 omeTam,
chopMynupoBaH
HBIM C YUCTOM
COZEpIKAHUS
yueOHO
JCIATUTAHBI

5. OHEHOYHBIE MATEPHUAJIbI 1O JUCIHHUIIJIMHE (MOAY JIIO)

@®oHJ OLIEHOUHBIX CPEJCTB NpUBeAeH B [Ipuiokenuu k paboudeil mporpaMme JUCHMIUIMHEL (CM. JOKYMEHT «OLleHOUHbIE MaTepuabl
0 TUCLUIUIHHE « XUMUS»).

6. YHEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECHEYEHHUE JTUCIUIIJIMHBI (MOAY JIA)

6.1. Pexomennyemas autepatypa

6.1.1. OcHoBHast 1UTEpPaTYypa

Ne ABTOpBI, COCTaBUTEH 3arsnaBue W3patensctBo, | KommuectBo/
rof, Ha3BaHue ObC
JI1.1 | Cemenos, U. H., Xumus : y4eOHHK U1 By30B CaHkT- 978-5-93808-
Tlepduora, 1. JI. TletepOypr: 389-9,
XUMMBOAT, | https://iwww.ip
2022, 656 c. rbookshop.ru/

122441 .html




Ne ABTODBI, COCTaBUTEIHN 3arnaBue WsnparensctBo, | Kommuectso/
oI HasBanue DbC
JI1.2 | KpuBnesa, A. T, Xumus : yaeOHOe mocodue Boponex: 978-5-7731-
bapcykosa, JI. T., Boponexckuit | 1050-7,
Bocrpukosa, I. 1O., rocymapcrBenn | https://www.ip
Kykwuna, O. B., Bl rbookshop.ru/
Crnemnnosa, O. B. TEXHUYECKHUN 127256.html

YHUBEPCHUTET,

3BC ACB,

2022, 131 c.

JI1.3 | Xaiinykosa, E. B. OO6uias xumus : yuebHoe nocobue Mocksa: At ITu | 978-5-4497-

Ap Menua, 2561-5,

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

JI1.4 | Hertsiposa, f1. A., Xumus. [TpakTrkym : yueOHOE ocobOue MuHck: 978-985-895-
Mopos, C. A. Pecniy6nukanck | 079-8,

Uil UHCTUTYT https://www.ip

npogeccuonans | rbookshop.ru/

HOTO 134108.html

o0pa3zoBaHus

(PUIIO), 2023,

184 c.

6.1.2. lonoJIHUTeIbHAS JIUTEPaTypa
Ne ABTODEI, COCTaBUTEIHN 3arnaBue UsparenscrBo, | Kommuecrso/
rof HazBanue ObC
JI2.1 |Tapmun A.IL. OO011ast 1 HeOpraHUUECKask XUMHUS B CXeMax, PUCYHKaX, CII6.: ITurep, 978-5-459-
TaOJIHIIAaX, XUMHUUECKUX PEaKIHsX : yued. mocodue 2011, 285c. 00309-3, 1
J12.2 | Oneiinukos H.H., Xumust. AIropuTMBI perieHus 3aaa4. TecTsl : yuael. mocobue M.: 978-5-397-
Mypasbesa I'.I1. JIMBPOKOM, 01092-4, 1
2010, 245 c.
J12.3 | Tperynos B.P., lapeBa | Xumus : yued. mocobue Pszans, 2013, 1
A.B. 80c.
J12.4 |Tnunka HJL Oomas xumus : yuaed. nocodue M.: KHOPVC, |978-5-406-
2012, 746¢. 02149-1,1
6.1.3. MeTtoauueckne pa3paboTKu
No ABTODBI, COCTaBUTEIHN 3aryaBue H3parensctBo, | Kommuectso/
oI Ha3Banue DbC
JI3.1 | Tperynos B.P., llapea | Xumusi.BBenenue B Xumuueckuil MpakTUKyM,HOMEHKIIATypa Psazanb, 2004, 1
A.B., Epmakosa JLII., |xumuueckux coenuHenuit : Metoa.ykas. 20c.
Kyrosa H.®.
JI3.2 | Tperynos B.P., IlapeBa | Xumus: sanexrponus. Kopposus u 3amura METauioB oT Psi3ann, 2005, 1

A.B., Epmakosa JLII.

Koppo3suu : Meroz.ykas.k j1a0.pa0.

20c.




Ne ABTODBI, COCTaBUTEIHN 3arnaBue WsnparensctBo, | Kommuectso/
oI HasBanue DbC
JI3.3 | Tperynos B.P., llapeBa | Xumus pagnomatepuanoB. MeTtauibl M0OOOYHBIX MOATPYIIIL. Psi3ann, 2008, 1
A.B., Epmakosa JL.II., |Iloxyuenue ranmpBaHOmOKpBITHI. CBOMCTBA AIIOMUHHUS | METO/. 12c.
Kyrosas H.®. yKa3. K 1a0. paboTam
JI3.4 | Lapesa A.B., Xumus. Kunetnka, KOJJIOUIHBIC CHCTEMBI : METOJI. YKa3. K J1a0. Psazann, 2009, 1
Tperymnos B.P., paboTtam 16¢.
Epmaxosa JLII.
JI3.5 | Crprouxosa FO.M., Xumust. OcHOBBI cTpoeHHs BemecTBa. OKUCIUTENbHO- Pszans, 2017, 1
Epmakosa JLIL,, BOCCTaHOBHUTEIILHBIC PEAKIIMH : METOJI. yKa3. K j1ad. pabotam 32c.
Tons O.C.
JI3.6 | JIoGanosa JI.H., Xumust: METOA. yKa3. K J1a0. paboTam : MeTouuecKe yka3aHus Pszans: PUL] ,
CemenoB A.P., Beties PTPTY, 2024, https://elib.rsre
K.A., Py6rosa A./I. u.ru/ebs/downl
0ad/3967
6.2. ITepeuennb pecypcoB HHGOPMAMOHHO-TEJIEKOMMYHHKAUMOHHOI ceTn ""MHTepHeT"
21 DneKTpoHHO-O0MOIHOTeUHast cucTeMa «JIaHby, pekuM JocTymna — ¢ Jrboro kommeo-tepa PIPTY 6e3 mapons. — URL:
https://e.lanbook.com/
D2 | OnexrpoHHO-6MbAMOTEYHAs cucTeMa «IPRbooksy, pexunm goctyna — ¢ moboro kom-neiorepa PIPTY 6e3 mapons, u3 cet
uHTepHeT mo maposnto. — URL: https://iprbookshop.ru /
23 | DnexrponHas 6udbmuorexa PIPTY, pexxum nocrymna ¢ mobdoro komnbiotepa PIPTY, u3 cetn uarepHer 6e3 mapomst. — URL:
http://elib.rsreu.ru/
D4 | Cucrema mucranimonnoro ooyuenus PIPTY Ha 6a3e Moodle [anexkTpoHHBIi pecypc]. - PexxuM poctymna: mo napoito. -
https://cdo.rsreu.ru/
35 | EnuHOE OKHO OCTYyIa K 00pa30BaTeIbHBIM pecypcaM, pexnuM JOCTyIa: mo mapotio. - http://window.edu.ru /

6.3 Ilepeuens mporpaMMHOro odecrevyeHnsi 1 UHPOPMANMOHHBIX CIPABOYHBIX CHCTEM

6.3.1 [lepeyeHb JTUIEH3HOHHOTO ¥ CBOOOIHO PACIIPOCTPAHSIEMOT0 IPOrPAMMHOTIO0 00ecnedeHusi, B TOM YHCJIe
0Te4eCTBEHHOT0 MPON3BOACTBA

HaunmenoBanue Onucanne
Onepanuonnas cucrema Windows KoMmMepueckas JIuIeH3 s
Kaspersky Endpoint Security KoMMmepueckast THIEH3 s
Adobe Acrobat Reader Cso6omnoe [10
OpenOffice Cso6omnoe [1O
Microsoft Visio KomMmepueckast THIEH3Hs
Microsoft Office KoMMmepueckast THIEH3 s
SMathStudio Caob6omanoe ITO

6.3.2 Ilepeyenb MHGPOPMALMOHHBIX CIPABOYHBIX CHCTEM

7. MATEPUAJTIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCITUITJIMHBI (MO JIST)

326 y4eOHO-aIMHHUCTPATHBHBINA KOpIYC. yueOHas 1a00-paTopusi, OCHaIIEHHAs J1a00paTOPHBIM 000PYI0BaHUEM,
noMenIeHue At XpaneHus yueoHoro odopynosanus [lanens LCD Philips,

MapKepHasi 10CKa,

MEeCTO JJIs TIperojaBa-Teis, ocHamenHoe kommbioTepoMm (Intel Core 15/4Gb), BBITSKHBIE TIKA(BI,

1 muctwnsttop J19-4-02 “OMO”, Habop nabopaTopHON OCYAbI Il HHIUBUIYaIbHON paboThl, peaKTHBbI, HEOOXOJMMBbIC
JUISl BBITIOJIHEHUS paboT,

mka¢ cymuabHelii SNOL 58/350 LFN,

Becbl OHAUS PA 214, ananutudeckue ¢ OBepKoOH,

Becbl OHAUS TA [[52 B KOMIUIERTE C THPEN Onepatop 3710 00O "Komnariws "Tersop"

[IOKYMEHT MOAMUCAH 3IEKTPOHHOW NMOAMMUCHIO

T 25 TI.58 (MSK) TIpocTas moAmide
8. NPT ECK I RIATER R ARTTIO SICHATCTIPHE (MO )

Metoanyeckue ykazanus npueK6RELBH Ipunoxennn k pabodel mporpaMme AUCIUTLTHHBL

TTOATMMCAHO ®rB0Y BO "PIPTY", PIPTY, )Kynes Braavmnp VIBaHoBuWY, 27.06.25 11:26 (MSK) TTpocTas noanmchb
3ABE£MOLU,VIMV 3aBeaytowmii kacbeapont UMBMT
BbIMYCKAOLLIEMN

KA®E/IPbI




