MUHUCTEPCTBO HAYKH 1 BBICILIET'O OBPA30OBAHVS POCCUMCKOMN ®EJIEPAIINN

®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE BIOJI’KETHOE OBPA3OBATEJIBHOE
YUPEJKIEHUE BBICIHIETO OBPA3OBAHUS
"PAISAHCKHUI TOCYIAPCTBEHHBIN PAIMOTEXHUYECKHW YHUBEPCUTET
NMEHH B.®. YTKUHA"

COT'JTACOBAHO YTBEPXAIO
3aB. BeIIyCcKaromien kadeapot [Ipopexrop o YP
A.B. Kopsuko
Xumus

pabouas mporpamMma JUCHUTUIMHBI (MOTYIIs)

3akperuieHa 3a Kaenpoi XuMHYEeCKOH TEXHOJIOrHI
VYueOHsIit m1aH z15.03.04_23 00.plx
15.03.04 ABTOMaTH3aIMs TEXHOIOTHUECKUX MPOLIECCOB U IPOU3BOJICTB
Kamnpuxars O0axajiaBp
Dopma 00ydeHHs 3209HAs
OO6mast TpyJ0EMKOCTh 4 3ET

Pacnipenesienne 4acoB AMCHHUILUIAHBI 0 Kypcam

Kypc 1 2
— Hroro
Bun 3ansaruit VI | PIT | VI PIT

Jlexmuu 2 12 |2 2 4 4
JlabopaTopHbie 4 4 4 4
Wnas KoHTaKTHAS 0,35 (0,35 10,35 (0,35
pabora
KoncynbtupoBanue 2 2
nepes 9K3aMeHOM U
MIPaKTUKON
HUroro ayn. 2 |2 |8,35(8,35(10,35 (10,35
KonrakrHast padora |2 |2 [8,35 (8,35 (10,35 |10,35
Cam. pabota 34 (34|81 81 115 115
Yacel Ha KOHTPOJIb 8,065 | 8,65 | 8,65 |8,65
Konrponsnas 10 (10 10 10
pabota 3a04HUKH
Hroro 36 [36 | 108 | 108 | 144 144

r. Psa3ansn



IIporpammy coctaBun(u):

cm. npen., Jlobanoea Jlapuca Heanosna

Pabouas mporpamma AUCITUTUTAHBI
Xumusi

paspaborana B coorBercTBru ¢ ®PI'OC BO:

OI'OC BO - 6akanaBpuarT 1o HarnpasieHHIo noaroroBku 15.03.04 ABroMaTH3anus TEXHOJOIMYECKUX MIPOLIECCOB U MPOU3BOACTB
(npuka3 MunodpHayku Poccuu ot 09.08.2021 r. Ne 730)

COCTaBJICHAa Ha OCHOBaHUH y4eOHOr0 TUIaHa:
15.03.04 ABTomMaTH3aIMsl TEXHOJIOTHYECKMX MPOIIECCOB M MPOU3BOICTB
YTBEPKIIEHHOT'O YYEHBIM cOBETOM By3a oT 28.04.2023 mpotokon No 11.

Pabouas mporpamma ogoOpeHa Ha 3aceqaHuu Kadeapsl

XMMHYECKOH TEXHOJIOrHH

[Iporokon ot 16.05.2023 1. Ne 5
Cpox netictus nporpammsl: 2023-2028 yu.r.
3aB. kadenpoit Kopanenko Bukrop BacunbeBuu



BusupoBanue PII/I 1j15 ncnoJiHEHUsI B 0YepPeHOM Y4eOHOM roay

Pabouast mporpamMma nepecMoTpeHa, 00cykIeHa i OX00peHa uis
ucrionHeHus B 2024-2025 yueOHOM rony Ha 3acefaHuu Kadeapsl
XUMHYECKOH TEXHOJIOrHH

IIporokom ot 2024r. Ne

3aB. kadeapoit

Buzuposanue PII/| nJis1 McioJiHeHUs B 04epeIHOM Y4eOHOM roay

Paboudas mporpamma nepecMoTpeHa, 00CyKIeHa U 0no0peHa IS
ucnoiaHeHus B 2025-2026 yue6HOM IOy Ha 3aceIaHuu Kabeapol
XUMHUYECKOH TEXHOJIOrHH

[Iporokonm or 20251, Ne

3aB. kadenpoi

Buzuposanue PII/] n1Jis1 MCOJIHEHUS B 04epeIHOM Y4eOHOM roay
Pabouast mporpamMma nepecMoTpeHa, 00cykaeHa 1 OX00peHa JUIs
ucnoinHeHus B 2026-2027 yyeGHOM Tofy Ha 3aceIaHuu Kaheapbl
XuMHYeCKOH TEXHOJIOTHHU

[Iporokonm oT 2026 . Ne

3aB. kadeapoit

Buzuposanue PII/] 1Jisi HICIIOJIHEHHUA B O4ePeTHOM YU4eOHOM roy

Pabouas mporpamma nepecMoTpeHa, 00cyxIeHa 1 ogo0peHa st
ucnonHenust B 2027-2028 yuyeOHOM rofy Ha 3acejaHuH Kadheapbl

XUMHUYECKOH TEXHOJIOrHH

[Iporokom or 2027 1. Ne

3aB. kadeapoit




1. IEJTA OCBOEHHUSI JUCLIUILIUHBI (MOYJIST)

1.1 | Llenpro OCBOCHNUS JUCIUIIIHHBI « XUMUS» IBISIETCS ()OPMHUPOBAHNE 3HAHUI TEOPETHIECKUX OCHOB XMMHH U CBOICTB
XMMHUYECKUX 3JIEMEHTOB, COSIMHEHUH U MaTepUalioB Ha UX OCHOBE M yMEHUS UX UCIIONB30BaTh B CBOEH
PO eCCHOHANBHON JIEITETbHOCTH.

1.2 | 3agaun AMCLMIUIMHBI: U3y4e€HHE OCHOBHBIX 3aKOHOB XUMHHU; IPHOOPETEHNE HABBIKOB TIOCTAHOBKU U MPOBEICHUS
71a00paTOPHBIX MCCIICIOBAHN; YMEHHUS ONMMCHIBATH PE3YABTATHI OIBITOB H JIETAaTh BEIBOJBI; CIIOCOOHOCTE TPUMEHSITH
TEOPETUYECKHE 3HAHUS B IPOPECCHOHATFHON U MIPAKTHIECKOH JeITeIbHOCTH CIICIIHAINCTA.

1.3

2. MECTO JUCHUIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIbHOU ITPOI'PAMMBbI

IMux (pasgen) OIT: | b1.0

2.1 | TpeGoBanus Kk nNpeaBapuTEJIbHOM MOATOTOBKE 00Y4YaloIIerocs:

2.1.1 | 3HaTh XapaKTEPUCTUKH MOBEICHHUS JIEKTPOHOB B aTOME U (pyHAaMCHTAJIbHBIC IPUHIIMITBL M TIpaBHia (POPMHPOBAHUS
AJIEKTPOHHBIX KOH(PHUTYPAIHiA MHOTO3JICKTPOHHBIX aTOMOB;

2.1.2 | 3HaTB CTpOCHHE U CTPYKTYPY MEPUOANIECKOH crcTeMbI dneMeHToB J[.11. MenaeneeBa, NeprHOIMIHOCTh CBOHCTB
XUMHAYECKHAX DJIEMEHTOB U X COCTUHECHUH;

2.1.3 | 3HaTh BUABI U XapaKTEPUCTUKH XUMUYECKON CBSI3Y;

2.1.4 | 3HaTh OCHOBBI TEPMOXHUMUH U JICKTPOXUMHUH;

2.1.5 | 3HaTb OCHOBHBIC MOJIOXKCHUS TEOPHH PACTBOPOB CHIIBHBIX AJICKTPOIHTOB, HE3JICKTPOIUTOB, HOH-HOE IIPOM3BEICHUE BOIBI,
BOJIOPOJIHBIN MTOKa3aTens pH;

2.1.6 | YMeTb cOCTaBIATh OJICKTPOHHBIC KOH(l)I/IpraI.lI/II/I aTOMOB 3JICMCHTOB;

2.1.7 | YmeTb onpenensiTh TerioBbie 3Q(EKThl XHMHUYCSCKUX PEaKLUii;

2.1.8 [ YMeTs paccunThIBaTh OOBEMHBIE U BECOBBIC KOHIICHTPAIIUU PACTBOPOB;

2.1.9 | YMetb paccuutsiBaTh BenuuuHy pH pacTtBopos;

2.1.10 | YMeTb 3anuchIBaTh ypaBHEHUS THIPOIM3a COIEH;

2.1.11 | YMeTb cocTaBiIsITh YpaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINi;

2.1.12 Brnanets 0CHOBHBIMH npueMaMu 1 TEXHHUKOI BBITTOJTHEHUS OKCIICPUMEHTOB 110 XUMUHU obmel n HeOpl"aHPI‘IeCKOﬁ;

2.1.13 | BrageTh MeTOAaMH MPUTOTOBJICHHUS PAaCTBOPOB 3aaHHON KOHIIEHTPAIIUH;

2.1.14 | BnageTs cCOBpEMEHHON HOMEHKJIATYPOil HEOPTraHUYECKUX COEANHEHH;

2.1.15 | BrageTs MeTomamMu paboTHI ¢ INTEPATYPHBIMU HCTOYHUKAMH U CIIPABOYHOM JINTEPATYPOH MO XHUMHUH O0ILIeH 1
HEOpraHUYECKOH.

2.2 | fucummianHbl (MOLYJIH) M MPAKTHKH, JUIsI KOTOPHIX 0CBOEHHE JIAHHON THCHUNIMHBI (MOXYJI51) HEOOXOIMMO KaK
npealnIecTByIoIee:

2.2.1 | MaremaTuyeckas J0THKa

2.2.2 | MaremaTU9ecKie OCHOBBI TEOPHU CUCTEM

2.2.3 | MexaHuka ¥ OCHOBbI KOHCTPYUPOBaHUS

2.2.4 | IIpakTrKa 10 TOIYYeHHUIO TPO(eCCHOHATBFHBIX YMEHHH 1 OIbITa TPOodecCHOHATBHOMN e TeNFHOCTH

2.2.5 | Ilpou3BoncTBEHHAs IPAKTUKA

2.2.6 | TeopeTrueckas U MpUKIIaHas MEXaHUKA

2.2.7 | [loaroroBka K mpoleaype 3aliuThl U IPOLeaypa 3aIlUThI BBITYCKHON KBaTH()UKAUOHHON pabOThI

2.2.8 | IlpepnumninomMHast mpakTUKa

3. KOMIETEHLUH OBYYAIOIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCIATIINHBI
(MOJYJIST)

OIIK-1: HpHMel—lﬂTb €CTECTBEHHOHAYYHbIC U oﬁmeuﬂmeﬂepﬂble 3HAHUA, METOAbI MATECMATUYICCKOI'O aHAJIHU3A U
MOA€eJIMPOBAHUSA B HpO(l)eCCl/IOHaJIBHOﬁ JACATCJIBbHOCTH;

OIIK-1.1. Beaer uccieoBaHusi 4 pa3padoTKu, BHINOJHAET MPOEKTHPOBAHNE U KOHCTPYHPOBaHUE HA OCHOBE COBPEMEHHOi
€CTeCTBEeHHOHAYYHOI KAPTHHBI MUpa

3HaThL

OCHOBHBIE 3aKOHBI M IIOHSATHS XUMMH;

XUMHIO DJIEMEHTOB W OCHOBHBIC 3aKOHOMEPHOCTH TPOTEKAHUS XUMUYECKUX PEaKIIni;
YMmeTh

MPUMEHSTh OCHOBHBIC 3aKOHBI M MOHATUS XUMUH,

Baanern

OCHOBHBIMHU 3aKOHaMH ¥ TIOHATHSMHU XUMHUH MPU padoTe MO CIEeUUalbHOCTH;

OIIK-1.2. [IpumeHsieT MeTOAbI MATEMATHYECKOI0 AHAIN32 U MO/IeJTUPOBAHUS /Il CPABHEHUS NPOEKTHBIX PelIeHUuH 1
BbIOOPA ONTHMAJIBLHOIO peleHust




3HaThL

MECTOJbI MATCMATHYCCKOIO U XUMHUYCCKOI'0 aHaJIMu3a,
OCHOBBI XMMHUYCCKHUX ITPOLECCOB COBpeMeHHOfI TCXHOJIOTMH IMPONU3BOACTBA,

Ymern

TMPUMEHATH MPAKTUICCKUE 3HAHUA 10 XUMUU IIPpU pa60Te 10 CIICIIMAJIBHOCTH.

Baanern

METOJaMH MATCMAaTHUYCCKOIr0 M XMMHUYCCKOIr'O aHalln3a,

OIIK-6: CniocoGeH pemiaTh CTaHAAPTHbIE 32Ja4U NPO(eCcCHOHAIBLHOII 1eITeJIbHOCTH HA 0CHOBE MH(OPMAIIMOHHOI 1

OudHorpadguyeckoii KyJbTYpbl ¢ IPUMEeHeHueM HHGOPMALMOHHO-KOMMYHHKALIMOHHBIX TEXHOJIOT Hii;

OIIK-6.1. IIpuMeHsieT U3BeCTHbIC IPHHIMIIBI, METOAbI U CPECTBA /15 PellleHHs CTAHJaPTHBIX 3a1a4 npodeccHoHaILHOI
AesITeJIbHOCTH

3HaThL

CBOMCTBA XMMHUYECKHX 3JICMEHTOB M HX COCIII/IHGHI/Iﬁ.

YMmerh

MPUMEHATH TECOPETUYCCKHUE 3HAHUA 10 XMMHUH ITPU pa60Te o CICUaJIbHOCTH.

Baanern

HaBbIKAMHU aHAJIUTUYICCKOIO PEHICHUA XUMHUYCCKUX 3a/la4 MPUMEHUTEIIBHO K 3a1a49amM HpO(beCCHOHaIILHOﬁ JCATCIIBHOCTH.

B pe3yabTrare ocBOeHHS THCHUTIHHBI (MOAYJISA) 00yYAIOMIMIiCS T0/KEH

3.1

3HaTh:

3.1.1

OCHOBHBIC 3aKOHBI U ITOHATUA XUMHUH,

3.1.2

XUMHUIO 3JIEMEHTOB U OCHOBHBIC 3AKOHOMEPHOCTHU IMPOTCKAHUA XUMHUYCCKUX peaKL[I/II\/‘I;

3.13

METOABI MATEMATHYCCKOI'O U XUMHUYCCKOI'O aHaJIn3a,

3.14

OCHOBBI XUMHUYCCKHX ITPOLICCCOB COBpGMeHHOﬁ TCXHOJIOT'MH IMPONU3BOACTBA,

3.1.5

CBOMCTBAa XUMHYECKHUX JIEMEHTOB U UX COCAMHEHUM.

3.2

YMmerhb:

3.2.1

MIPUMECHATH OCHOBHBIC 3aKOHBI U TTIOHATUA XUMUH,

322

MIPUMEHATH TCOPETUYCCKUEC U TTPAKTUICCKUEC 3HAHUA 110 XUMUU IIPU pa60Te 10 CIICOHUAJIBHOCTH.

33

Baagern:

33.1

OCHOBHBIMH 3aKOHAMH U NOHATUAMU XUMHUU TPU pa60Te 0 CIICHHUAJIbHOCTH

332

MCTOAAMHU MATCMATHYCCKOI'O U XUMHUYCCKOI'O aHajJIu3a,

333

HaBbIKaMU aHAJIUTUYCCKOI'0 PCHICHUA XUMUYCCKNX 3a4a4 MPUMEHUTECIIBHO K 3a/ladyaM HpO(I)eCCHOHaJII:HOIZ JCATCIBHOCTH.

4. CTPYKTYPA U COAEPKAHUE JTUCIUITJIMHBI (MO YJISA)

Kon

HaumenoBanue pa3iesnoB u tem /Buj 3ausatus/ | Cemectp /| YacoB | Komneren- | Jlureparypa ®opma

3aHATHSA Kype 107040 KOHTPOJHA

Pa3znen 1. OcHoBHbBIE OHATHSA U 3aKOHbI B
XUMHH

1.1

3aKOHBI COXPAHEHHUS U B3aUMOCBSI3U MacChl 1 1 0 TectupoBanue
SHEPruH; CTEXUOMETPUUYECKUE 3aKOHBI U
ATOMHOMOJIEKYJISIPHBIE NTPE/ICTaBICHHUS;
XUMHUYECKUN SKBUBAJICHT, MOJICKYJISIPHBIE U
ATOMHBIE MACChI; CTPOCHHE aTOMa; KBAaHTOBBIC
YHUCIIa; IEPUOANYECKUI 3aKOH U TIEpHOUIecKast
cucreMa J1.1,MenneneeBa; n"3MEHEHUE CBOWCTB
XUMHYECKHX d71eMeHTOB. /Tema/

1.2

3aKOHBI COXPAHEHHUS U B3aUMOCBSI3U MacChl 1 1 2 JIT.1JI1.3 TectupoBanue
DHEPIuH; CTEXUOMETPUYECKUE 3aKOHBI U JI1.4J12.1
aTOMHOMOJIEKYJISIPHBIE IIPEICTaBIICHHUS, J12.3 J12.4
XUMHUYECKUN SKBUBAJICHT, MOJIEKYJISIPHbIE U 212233 24
ATOMHBIE MacChl; CTPOEHUE aTOMa; KBAaHTOBbIE 25
YHCIIa; IePUOANICCKIH 3aKOH U ITePHOANIECKAsT
cuctema JI.I,MenaeneeBa; n3MEHEHUE CBOMCTB
XHUMHUYECKUX dJIEMEHTOB. /JIek/

1.3

M3ydeHne KOHCIIEKTa JIGKIIUK U peKOMEHIyeMO 1 34 JIT.1JI1.3 TectupoBanue
mutepatypsl. [loaroroBka k sx3ameny /Cp/ JI1.4712.1
J12.2J12.3
2.4
31323354
35




Pa3znen 2. O0mue 3aKOHOMEPHOCTH
MPOTeKAHHUS] XHMUYeCKUX MPOLECCOB

2.1 OHepreTudeckue 3QGHEKTH XHMHYCSCKUX PEaKIUiA; YcTHBIH onpoc.
TEPMOXHUMHUYECKHE 3aKOHBI;, TEPMOJHHAMHUIECKIEC 3ammTa
(YHKIIMH U TapaMeTphl; CKOPOCTh XUMHUECKHX 11a00paTOPHBIX
peakuuii; 3aKoH JIeHcTBUS Macc; npaBuiio Bant- pabor
Tothda; sHEprHs aKTHBANNH; ypaBHEHHE Appe-

HHUYyca; KaTaJli3; XHMHIECKOE PaBHOBECHE
00paTUMBIX peakiuii; npuHImI Jle
Hlarense. /Tema/

2.2 DHepreTudeckue 3HHEKTh XUMHUUECKUX PEaKITHi; JIT.1JI1.3 YcTHbIH onpoc
TEPMOXHMHUYECKUE 3aKOHBI; TEPMOJUHAMHYECKUE JI1.4J12.1
(YHKIIMH ¥ TapaMeTphl; CKOPOCTh XUMHUECKHX J2.3J12.4
peakIuii; 3aK0oH JeicTBHS Macc; paBmiio BaHT- 215253 D4
Tothda; sHEprHs akTHBANNH; ypaBHEHHE Appe- 95
HHUYyCa; KaTaJi3; XUMHIECKOE PaBHOBECHE
00paTUMBIX peakuii; npuHIuI Jle
Hlaremse. /JIex/

23 Homenknatypa HeOpraHMUECKUX COETUHEHUI. JI1.1J11.3 3amura
OCHOBHBIE KIIaCChl HEOPTaHUYECKUX COCAMHEHUM JI1.4J12.1 71a00paTOPHBIX
Crtpoenue aToma J12.2J12.3 pabor B BuIE
CKOpOCTh XUMHYECKUX PEAKIUH 1 XUMHUYECKOE J12.4J13.4 TecTa
paBHOBecHe. Berancienne TeruioBeIX 3 eKToB 1 01223354
omnpeiesIeHHe BO3MOXKHOCTH CaMOIPOU3BOIBEHOTO 35
MIPOTEKAHUS XUMHYECKUX peakuuii /J1ad/

2.4 M3y4eHne KOHCIIEKTa JICKIIUK U pEeKOMEHIyeMO JIT.1J11.2 YcTHBIH onpoc
nutepatypsl. [loaroroska k sx3ameny /Cp/ JI1.3

JI1.4J12.1
J2.2J12.3
2.4
01323354
35
Paznen 3. PacTBopbl M Apyrue aucnepcHblie
CUCTEMBI

3.1 OO01m1He OHATHS O PACTBOPAX U TUCTIEPCHBIX TectupoBanue

CHCTEMaX; CIIOCOOBI BBIPAKEHHS KOHIICHTPAIIHH;
(hazoBbIe MpeBpalleHNs B pacTBOpax;
3JEKTPOIUTHYECKas AUCCOLMALUS; CBOMCTBA
PacTBOPOB 3JIEKTPOIUTOB; BOJOPOIHBIH
MIOKa3aTelIb; THIPOIH3 CONIEH; TBEPIbIe PACTBOPEL;

reTepOreHHbIe UCTIEPCHBIE CHCTeMBL. /Tema/

3.2 OO111He IOHATHS O PACTBOPAX U TUCTIEPCHBIX JIT.1J11.3 TectupoBanue
CHCTEMaXx; CIIocOOBI BBIPAKEHHS KOHIICHTPAIINH; JI1.4J12.1
(ha30BBIC ITPEBpAIICHHS B PACTBOPAX; J12.3 J12.4
9IEKTPOTUTHYECKAs IUCCOLMALINS; CBOMCTBA 215253 D4
PacTBOPOB 3JIEKTPOJINTOB; BOAOPOIHBIH 25
TTOKa3aTelIb; THIPOIH3 CONEH; TBEPIBIE PACTBOPEL;
reTeporeHHbIe AUCTIePCHBIE CUCTEeMBI. /JIek/

33 N3yueHne KoHCTEeKTa JEKIUHA U PEKOMEHyeMOi JIL.1J11.3 TectupoBanue
nutepatypsl. [ToaroToBka k sx3ameny /Cp/ JI1.4J12.1

J12.2J12.3
2.4
21223324
95
Paznen 4. OkucJInTE/ILHO-BOCCTAHOBUTEIBHbIE
U 3JIeKTPOXHMMHYeCKHe MPOIeCChI
4.1 I'ereporeHHble OKMCIUTENBHO- TectupoBanue

BOCCTaHOBHUTEIbHBIC PEAKIIMU U
3JIEKTPOXUMHUYECKHE TIpoliecchl; 3akoHbl Dapanes;
ranpBaHn4yeckue 3nemMeHTsl; JC; cTanaapTHBIH
BOJIOPOAHBIN NOTEHIMAI U PSII HATIPSDKEHHUS,
3JIEKTPOJIU3 PACTBOPOB U PACIIIIABOB; KOPPO3US
METaJIJIOB U 3alUTa OT KOPPO3UH; MPAKTUIECKOE
TIPUMEHEHUE IEKTPOXUMHUECKUX

nporieccos. /Tema/




4.2 N3yueHne pexoMeH1yeMOH JIUTEPaTyphbl. 18 JI1.1J11.2 TecrtupoBanue
IToaroroBka k 3x3ameny /Cp/ JI1.3
JI1.4J12.1
J12.2J12.3
2.4
21223324
95
Paznea 5. Xumnueckas cBsi3b
5.1 XuUMHYECKas CBA3b U BaJIEHTHOCTD 3JIEMEHTOB; 0 YerHbli onpoc
BUJIbI XUMHUYECKOH CBSI3M; OCHOBHBIE
MIPEACTABICHUS O KOBAJICHTHOW CBSI3H; METOJ
BaJICHTHBIX CBSI3€H; METOA MOJIEKYISPHBIX
opOuTanei; THOPUIN3aLHsL; OCOOCHHOCTH
KPHUCTAJUTIYECKOI0 CTPOCHNS BemiecTs. /Tema/
5.2 N3yueHue pexoMeH1yeMOH TUTEPaTyphl. 18 JI1.1J11.3 YeTHbIi ompoc
IMoaroroska k sx3ameny /Cp/ JI1.4J12.1
JI2.2J12.3
2.4
01323354
25
Paznen 6. Xumus MmeTanioB
6.1 OOmue cBOICTBA METAIIIOB U CIUIABOB, 0 YerHbIii onpoc
(u3mueckne CBOICTBA METAILIOB; XUMHIECKHUE
CBOICTBa METAJJIOB; (PMU3UKO-XUMHUYECKUN aHATIHU3
MeTaJINYECKUX ciuiaBoB; /Tema/
6.2 N3yueHne pexoMeH1yeMOl JINTEpaTyphbl. 18 JI1.1J11.3 YcrHBIi onpoc
IMoxroroka k sx3ameny /Cp/ JI1.4J12.1
J12.2J12.3
J12.4
01323354
95
Pazngen 7. XuMus MeTa/IJ10B, HEMETALJIOB,
OCHOBbI OPraHUYeCKOil XUMHH
7.1 OO11Ke CBOMCTBAa METAJIJIOB M CILIABOB; 0 YcTHbIi onpoc
(u3HUecKne CBOICTBA METAJLIOB; XUMHIECKHUE
CBOICTBa METa/IOB; (PU3UKO-XUMUIECKHH aHAIN3
METaJUINYECKUX CIUIaBOB; PU3NUECKHE U
XMMHYECKHE CBOHCTBA HEMETAJIIOB; YIIIEPOJ,
CBOMCTBA yIiieposia U €ro COeIMHEHUI, Toy4eHHne
Y IpUMeHeHue KapOOHATOB; KPEMHHUI;
MIOJIYTIPOBOJJHUKOBBIE CBOMCTBA KPEMHUS;
CHJIMKATHI, THAPOCHIAKATHI ¥ aTIOMOCHIHKATEI,
Knaccudurkanus u cBoHcTBa OpraHHIECKUX
COEIMHEHUH; U30MEPUsl; OCHOBHBIE KIIacChl
OpTaHWYECKHUX COCTUHEHHN; PEaKIIUH
TTOJIMMEPH3ALHN U TIOTHKOHICHCAIIH;
0COOEHHOCTH CTPOEHHUSI TOTMMEPOB; (PHU3UKO-
XMMHUYECKHE CBOMCTBA MOJIMMEPOB;
KOHCTPYKIIMOHHBIE TTOJIMMEPHBIE
Matepuainsl. /Tema/
7.2 N3yueHne pekoMeH1yeMOi TUTepaTyphbl. 18 JIL.1J11.3 YcTHbIiH ompoc
ITonroroBka k 3x3ameny /Cp/ JI1.4J12.1
J12.2J12.3
2.4
21223324
95
Pazpnea 8. KoutponbHast padora
8.1 BrimonHneHne KOHTpOIbHON paboThl /Tema/ 0
8.2 KontponbsHast pabora /Kp3/ 10

Paznea 9. IlpomexyTouHasi aTrecTanust




9.1 Ox3amen /Tema/ 2 0
9.2 IToaroroBka Kk 3k3aMeHy /Ok3aMeH/ 2 8,65 JIL.1 J11.2
1.3
JI1.4J12.1
J12.2712.3
J12.4J13.1
JI3.2 J13.3
J13.4 J13.5
31323354
35
9.3 Koncynbramus nepen sx3ameHoM /Konc/ 2 2
D4 35
94 Ipuem sx3amena /UKP/ 2 0,35 VerHBIH OTBET,
24 35 o
YTBEPIKACHHBIM
oueTam,
chopmyarpoBa
HHBIM C YIETOM
CofIepIKaHUs
y4ueOHOMI
JCIUTITHHBI

5. OHEHOYHBIE MATEPHAJIBI 110 JUCIHUIIJIMHE (MOAYJIIO)

DOoH]I OLICHOYHBIX CPEACTB NpHBeeH B [IpunokeHnu K pabodei mporpaMme AUCIUILUTHHEI (CM. TOKYMEHT «OIIeHOYHBIe

MaTepHajbl 10 JUCHUTUINHE « XUMUSD).

6. YAEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJIS)

6.1. PexomeHnyemas iuTepaTypa

6.1.1. OcHoBHas JIMTepaTypa

Ne ABTOpBI, COCTABUTENN 3arnaBue WznarensctBo, | Kommdecto/
ron Ha3BaHHE
3bC
JI1.1 |ITaBnoB H. H. OO61as 1 HeopraHu4ecKast XUMHUsI CaHkT- 978-5-8114-
[TetepOypr: 1196-2,
Jlansb, 2011, http://e.lanbo
496 c. ok.com/books
/element.php?
pll_cid=25&
pll_id=4034
JI1.2 | Tapxos K. IO. OO6was 1 Heopranudeckast Xumusa. OKHCIUTENbHO- CaHKT- 978-5-8114-
BOCCTAHOBHTEIIBHBIC PEAKIIUH ¥ XHMHUUYCCKOE PAaBHOBECHE. [etepOypr: 3302-5,
COoOpHUYK 331aHUI 1 BApUAHTOB : yaeOHOE TTocoone Jlanp, 2019, 80 | https://e.lanbo
c. ok.com/book/
111891
JI1.3 | Axmeros H. C. OO011ast ¥ HeOpraHUIeCKas XUMHUSI : yIeOHHK CaHkT- 978-5-8114-
[etepOypr: 4698-8,
Jlans, 2020, https://e.lanbo
744 c. ok.com/book/
130476
JI1.4 | Koposun H.B. OO6mas xumus : yueo. M.: Beicm. 978-5-06-
k., 2008, 004403-4, 1
557c.
6.1.2. JlonoiHUTEIbHAS JIUTEPATYpPA
Ne ABTOpBI, COCTABUTENN 3arnaBue UsparensctBo, | Komnuectso/
rox Ha3BaHHE
OBC




Ne ABTOpBI, COCTaBUTENN 3arnaBue W3znarensctBo, | Kommuecto/
ron Ha3BaHUE
3bC
JI2.1 |Tapmmun A.IL OO01as 1 HeopraHu4eckast XUMHs B cCXeMaX, PUCYHKaX, CII6.: [TuTep, 978-5-459-
TaONHIax, XUMAYECKUX Peaksx : y4e0. mocodne 2011, 285c. 00309-3, 1
JI2.2 | OneitnuxoB H.H., Xumusi. ATropuTMbl perieHus 3a1ad. TecTsl : y4e6. mocodue M.: 978-5-397-
Mypassesa I'.I1. JIMBPOKOM, 101092-4, 1
2010, 245 c.
JI2.3 | Tperynos B.P., Xumus : yue. mocobue Psazans, 2013, |, 1
Hapesa A.B. 80c.
J12.4 |I'nmmaka H.JIL. OOmas xuMus : yaed. mocodne M.: KHOPYC, [978-5-406-
2012, 746¢. 02149-1, 1
6.1.3. MeTtoanueckue pa3padoTKu
Ne ABTOpBI, COCTABUTENN 3arnaBue UsnarenscrBo, | Komnuecrso/
rox Ha3BaHHE
OBC
JI3.1 | Tperynos B.P., Xumus.Beenenre B XUMHUECKUH IPaKTUKYM,HOMEHKIIATypa Pasansb, 2004, |, 1
I{apea A.B., XUMHUYECKUX COeAMHEHUN : MeTos.ykas. 20c.
Epmakosa JLIT.,
Kyrosa H.®.
JI3.2 | Tperynos B.P., Xumus: snextponu3. Kopposus u 3ammra MeTauioB OT Pszans, 2005, |, 1
Iapesa A.B., Koppo3uH : MeToj.ykas.k J1ab.pab. 20c.
Epmakosa JLIIL
JI3.3 | Tperynos B.P., Xumus paauomarepuaioB. Metamisl TOOOYHBIX TOATPYIII. Pszans, 2008, |, 1
I{apea A.B., [Tony4yenue ranpBaHoONOKpbITHA. CBOMCTBA aTFOMUHUS : METO/I. 12c.
Epmakosa JLIT., yKa3. K J1a0. paboTam
Kyrosas H.®.
JI3.4 |llapesa A.B., Xumus. KuneTrka, KOJIJIOHTHBIE CHCTEMBI : METOI. YKa3. K J1al. Pszann, 2009, , 1
Tperynos B.P., paboram 16¢.
Epmaxosa JLII.
JI3.5 | CrproukoBa FO.M., Xumus. OcHOBBI cTpoeHUs BemecTBa. OKUCINTENBHO- Ps3anp, 2017, , 1
Epmakosa JLII., BOCCTAHOBHUTEIIBHBIC PEAKIIUH | METOJ. yKa3. K 1ab. paboram 32c.
romns O.C.
6.2. Ilepeyenn pecypcoB nHGOPMAIIMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTH ""UnTepHeT"
31 | DnekrpoHHO-0HOMMOTEYHAs cucTeMa «JIaHby», pexkuM JocTtyma — ¢ odoro kommsio-tepa PIPTY 6e3 mapomst. — URL:
https://e.lanbook.com/
22 | DnexrpoHHO-OMOIHOTEUHas cucteMa «[PRbooksy, pexum moctymna — ¢ modoro koMm-nibtorepa PIPTY 6e3 mapons, u3 cetu
unTepHeT 1o napomto. — URL: https://iprbookshop.ru /
93 | Dnexrponnas 6ubnuorexa PIPTY, pexxum noctymna c arodoro komnbiorepa PIPTY, u3 cetu untepHer 6e3 mapos. —
URL: http://elib.rsreu.ru/
94 | Cucrema aucranuuonHoro ooydenuss PIPTY na 6a3e Moodle [anekTpoHHbIi pecypc]. - Pexxum moctyma: mo maponro. -
https://cdo.rsreu.ru/
35 | ExnHoe okHO mocTyma kK 00pa3oBaTeNIbHBIM pecypcaM, PekHM JOcTyma: Imo mapomio  http://window.edu.ru /




6.3 Hepeqeﬂb nporpaMmmMHoOro odecneyeHHuss 1 l/lﬂ(l)OpMalII/IOHHle CIIPaBOYHBIX CUCTEM

6.3.1 IlepeuyeHsb JIMLIEH3MOHHOTO U CBOOOHO PACIIPOCTPAHAEMOI0 IPOrPAMMHOI0 o0ecrevyeHusi, B TOM YucJie

O0TE€YECTBEHHOI'0 MPOU3BOACTBA

HaumenoBanue

Onucanne

OmneparronHas cucrema Windows

Kommepueckas nuneHsus

Kaspersky Endpoint Security

KOMMCP‘ICCK&}I JIMICH3UA

Adobe Acrobat Reader Coboanoe 1O
OpenOffice Coboanoe 1O
Microsoft Visio KomMepueckast HIieH3us
Microsoft Office KomMmepueckas muiieH3ust
SMathStudio Csob6onuoe ITO

6.3.2 TIlepeyens MH(POPMANOHHBIX CIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCHUTIJIMHBI (MO YJIA)

MapKepHasl J10CKa,

326 y4eOHO-aAMHHHUCTPATHBHBIM KOpIyc. ydeOHas 51abo0-paTopusi, OCHAIIEHHas JabOpaTOpPHBIM 00OPYJOBAaHHEM,
MOMeIIeHNe I XpaHeHus yaeoHoro obopynosanus [Tarens LCD Philips,

MECTO JIJIsl TIpernoiaBa-Tens, ocHaennoe kommnbiotepoM (Intel Core 15/4Gb), BBITSXKHBIE HIKA]BbI,
1 muctruaTop [19-4-02 “OMO”, Habop mabopaTopHOI IOCYIB JUIS WHAWBHAYANbHOH PabOTH, pPEakTHUBHI, HEOOXOIMMEIC
JUISL BBIIOJTHEHHMST pador,

mka¢ cymmnbHbiit SNOL 58/350 LFN,

Becbl OHAUS PA 214, ananutiueckue ¢ moBEPKOH,
Becsl OHAUS TA 152 B KkOMIUIEKTE ¢ TUpe

8. METOAUNYECKHE MATEPHAJIBI 11O IMCIIMITJIMHE (MO VYJIIO)

PexoMeHnaIuu mo rmiaHMPOBAaHHUIO U OPTaHU3aLUU BPEMEHH, HEOOXOMMOTO ISl M3YUCHHS JUCITUTUTAHBL.
Pexomenmyercst cieayromuM o0pa3oM OpraHu30BaTh BpeMsi, HEOOXOAUMOE JIUTsl U3YUCHUST JTUCIUTLIHEL:
W3ydeHne KOHCIIEKTa JIEKIUH B TOT XK€ JEHb, ocie JIeKiuu — 10-15 MuHyT.

N3yueHue KoHCIIEKTa JIEKIIUH 32 JICHb NIepe]l cieayroniei nekiueit — 10-15 MunyT.

H3ydeHne TeopeTHIeCKOro MaTepHrala Imo y41eOHHKY U KOHCIIEKTY — 1 Jac B HeIeIro.

Onucanue nociaeaoBaTeIbHOCTH ISHCTBU cTyAeHTa («CLeHapUi N3y49eHUs TUCUU-TUTUHBD.

[Tpu n3ydeHNn TUCUUIUTHHEL OY€Hb MOJIE3HO CAMOCTOSTEFHO H3y4aTh MaTepHail, KOTOPHIH ellle He MPOYNTaH Ha JICKIUHU, He
MPUMEHSUICS Ha Ta00opaToOpHOM 3aHATHH. Torna exuus OymeT ropasno nmonsTHee. OHAKO JIerde IpH N3y9eHHH Kypca ClIeIoBaTh

U3JIOKCHUIO MaTE€pHraja Ha JICKIUU. I[JI}I TIOHMMaHUA MaTepraja U Ka4YCCTBEHHOI'O €0 YCBOCHUA PEKOMEHIYETCA TaKas

IOCJIEI0BATEIbHOCTE 1€ CTBUH:

]) ITocne MpOoCIylHIMBaHUs JICKIIMHU U OKOHYaHUA yqe6HBIX 33H${TPII>‘I, IpU NOATOTOBKE K 3aHATHUAM CJICAYIOIICTO JHA, HY’>KHO

CHaYaJa MPOCMOTPETh M 00 {yMaTh TEKCT JIEKITIH, TpocTymaHHoi ceromus (10-15 munyT).

2) IIpu moaroToBKe K CIEIYIOMEH JIEKIUU, HYKHO IPOCMOTPETh TEKCT MPEAbLIYILIEH JIeKIUU, TOAYMaTh O TOM, KaKasi MOXeT OBITh

Tema cienytouiei gexuu (10-15 munyT).
B Teuenne Henenn BEIOpaTh BpeMs (MHHUMYM 1 gac) Jurst paboTHI ¢ INTEpaTypoil B OMOIHOTEKE.

PexomeHnnanuu no paboTe ¢ IUTepPaTypoil.

Teopermueckunii MaTepral Kypca CTaHOBHTCS O0jiee MMOHATHBIM, KOT/[a JOIIOTHATEIBHO K MIPOCITYIINBAHUIO JICKIIUH U H3YICHHUIO
KOHCIIEKTA, U3yJal0TCs M KHUTH [0 XMMUH BBICIIEH MIKOJEL. JInTepaTypy 1o Kypcy peKOMEeHIyeTcs H3y4daTs B OMOIoTeKe.
[one3Ho ucnonp30BaTh HECKOIBKO YUEOHUKOB IO Kypcy. PekoMeHayeTcs mocie u3ydeHus odepeJHOro naparpagda oTBeTUTh Ha
HECKOJILKO IIPOCTBIX BOIPOCOB 110 IaHHOH TeMe. KpoMme Toro, oueHs M0JIC3HO MBICJICHHO 331aTh cee Clielyrone BOIPOCH (1

l'[Ol'[pO6OBaTB OTBCTUTH HA HI/IX)Z «0 4Y€M 3TOT naparpa(b?», «Kakue HOBbIC TTOHATHS BBCJICHBI, KAKOB UX CMBICIT?».

[IOKYMEHT NMOAMUCAH 3EKTPOHHOW NMOAMMCHIO

NnoanncAHO ®rboy BO "PrPTY", PIPTY, KoBaneHko Buktop 15.09.23 09:37 (MSK)
3ABEAYHOLLMM BacunbeBud, 3aBeaytowmii kadeapon XT

KA®E/PbI

NOANMUCAHO ®reoy BO "PrPTY", PIPTY, JlenkoB Muxaun 18.09.23 11:42 (MSK)
3ABEAYHOLWNM . Bnagumuposwuu, fekaH QAUTY

BbIMYCKAIOLLEN

KA®E/PHI

NOANMUCAHO ®reoy BO "PrPTY", PIPTY, Kopsiuko Anekceit 18.09.23 13:24 (MSK)

NMPOPEKTOPOM MO YP BsiuecnaBosuy, MpopekTop no y4ebHoi paboTte

OnepaTtop 340 000 "KomnaHus "TeH3op"

MpocTas noanucb

MNpocTas nognucb

MpocTas nognucb




