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JINCT COTI'JIACOBAHMIA

Pabouvas mporpamma paccMOTpeHa U yTBepKJieHa Ha 3aceaHnu Kadenpsl « HKeHepHast XUMHS
U €CTECTBO3HAHUEY
ITporoxon Ne 9 ot 20 stHBaps 2026 r.

3aBenyrommii kKageapoit
«H)eHepHasi XMMUS U €CTECTBO3HAHUE B.J. ConoBbeBa
20 suBaps 2026 r.

COI''TACOBAHO

PyxoBonurens OIIOIT BO
10 CTICIHATH3aLUH

«DIIEKTPOCHAOKCHHE KEIIC3HBIX IOPOTH» A.B. Arynos
20 ssuBaps 2026 r.

Pykosogurens OITOII BO

0 CHeIUaINn3aluu

«TenexkoMMYHUKAIIMOHHBIE CUCTEMBbI

Y CETH KEJIE3HOJIOPOKHOTO TPAHCTIOPTa»

20 stuBapst 2026 . E.B. KazakeBuu

Pyxosonurens OIIOII BO

0 cTienraIn3auu

«PannoTexHNYECKUE CUCTEMBI

Ha JKEeJIE3HOI0POKHOM TPAHCIIOPTE»

20 auBaps 2026 r. J.H. Poenkos

PyxoBonutens OIIOIT BO
10 CHelHaIu3aluu
«ABTOMAaTHKa M TEIEMEXaHUKa

Ha JKEeJIE3HOI0PO’KHOM TPAHCIIOPTE» A.A. barooB
20 ssuBaps 2026 r.



1. lleau u 3aaa494 JUCUMILJIUHBI

PaGouas mnporpamma mucuuiuinael «Xumusy (51.0.12) (manee — auCHUIUIMHA)
COCTaBlieHa B  COOTBETCTBUM C  TpeOoBaHHsAMH  (eaepajbHOrO0  TOCYJapCTBEHHOTO
00pa30BaTeNLHOTO CTaHAapTa BhICIIEro obOpa3oBaHus mo cnenuanbHocTH 23.05.05 «Cuctemsl
obecrieuenus aBkeHUs noe3noB» (mainee — ®I'OC BO), yrBepxknennoro 27 mapra 2018 r.,
npuka3 MuHucTepcTBa oOpazoBanus U Hayku Poccuiickoit deneparmm Ne 217,

Lenbto u3yyeHus: NUCUUIUIMHBI SBJISIETCS CIOCOOHOCTh pellaTh WHKEHEPHBIE 33a/1a4l B
npo¢eCCHOHATLHOM IEATENTFHOCTH C UCTI0Ib30BAHUEM OCHOBHBIX 3aKOHOB XUMHH.

JUis nocTrKEeHUs LeNTU IUCHUIUTMHBI PEelIatoTcsl CISAYIONUE 3a0a4u:

— oO0y4yeHHe OOydaIOUIMXCSl TEOPETUUECKUM OCHOBAM 3HAaHUH O COCTaBe, CTPOCHUU U
CBOMCTBaX BEILIECTB;

— oOydeHue 00y4aroIUXCsl TEOPETHUECKUM OCHOBAM 3HAaHUN O SBJICHHSX, KOTOPBIMU
COIPOBOXKAAIOTCS NPEBPAIICHUS] OJHUX BEIIECTB B JPYrue MpU MPOTEKAHUH XUMHUYECKHX
peaKuHnii.

2. IlepevyeHb NJIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHUs MO UCHMUILINHE,
COOTHECEHHBIX C YCTAHOBJIEHHBIMH B 00pa30BaTe/IbHOI IpOorpaMMe MHAUKATOPAMH
AOCTHKEHHUS] KOMIIeTeHIUil

[TnanupyembIME  pe3yibTaTaMu OOydYCHHS 10 JUCIMILIMHE (MOYIIO) SIBIISETCS
dbopMupoBaHUe y 00YHarOIINXCS KOMIETSHIIMNA U/UIN YacTH KomneTreHuui. CHopMUpOBaAaHHOCTh
KOMIICTCHIIMIA W/WJIM YaCTH KOMIICTCHIIMI OICHUBACTCS C TIOMOIIBIO HHIUKATOPOB JOCTHKCHUS
KOMIIETCHIINH.

I/IHIII/IKaTOPBI JOCTHKCHUSA

. Pe3yabTaThl 00yYeHH MO0 TUCIUILTHHE
KOMIIeTeHIHii

OIIK-1 Criocob6eH penrath HHXEHEPHBIE 33/1a41 B MPO(ECCHOHATIBHOM AEITEILHOCTH C
MCIIOJIb30BaHUEM METOJIOB ECTECTBEHHBIX HAyK, MATEMaTHIECKOr0 aHAN3a U MOJCITUPOBAHUS

OIIK-1.1.1 3naeT MeTOIBI OOyuaromuiics 3Haem:

€CTECTBCHHBIX HayK B 00beMe, — OCHOBBI XUMUYECKO# TEPMOJIUHAMHUKH;

HEOOXOMMOM JIJISl pEIIeHUS — XUMHYECKasi KHHETHUKA W PABHOBECHE;

WHXXEHEPHBIX 3a71a4 B — CTpOCHHE aToMa, IEPUOJNUCSCKHUI 3aKOH U MEPHUOTUIECKast CHCTEMA
poeCcCHOHATBHON anemenToB JI.11. Menzeneena;

NeITeIbHOCTH — XUMHYECKast CBS3b U CTPOCHHE MOJICKYI;

— YYEHHE O pacTBOPAaX. dJIEKTPOIUTHUYECKAS AUCCOLUALIMS;
— XHMHUS METaJUIOB;

— DIIEKTPOXUMHUYECKHUE CUCTEMBI,

— AUCIICPCHBIC CUCTEMBI U KOJIJIOUIHBIEC PACTBOPLI;

— aHaJIUTUYECKas XUuMusA, COBpCMECHHas I/I}Z[CHTI/I(I)I/IKaHI/IS[ BCIICCTB,
— OCHOBBHI OpFaHquCKOﬁ XUMHUHU U XUMHUHN BBICOKOMOJICKYJISAPHBIX
COCTMHEHNH,

— TIOJINMEPHI.

3. MecTo AMCUMIIMHBI B CTPYKTYPe OCHOBHOIi NpodeccuoHaNbHOI
o0pa3oBaTe/IbHOI NPOrpaMMbl

JlucuuIuinHa OTHOCHUTCSL K 00s3aTeNIbHOW yYacTH/4acTd, (opMupyemoil ydyacTHHKaMu
o0pa3oBaTeNbHbIX OTHOIIEHUHN O510Ka 1 «/{ucuuminnel (MOYIN)».



4. O0beM AUCHHMILVIMHBI U BBl y4e0HOH padoThI

Jnist o4HOM (POpPMBI 00YUEHUS:

Bun yueOHo# padoThI Bcero yacos CeMZe cIp
KonrakTHas padora (1o BugaM y4eOHBIX 3aHITHIA) 48 48
B ToM uuce:
— gnexuuu (JI) 16 16
— mnpaktudeckue 3ansaTus (I13) 16 16
— naboparopusie padboTsl (JIP) 16 16
CamocrostensHas pabora (CPC) (Bcero) 56 56
Kontposnb 4 4
@dopma KOHTPOJIsl 3HaHUH (IIPOMEKYTOUHOM aTTECTAIIN) 3 3
OO0111as TPYI0EMKOCTB: Yac / 3.€. 108/3 108/3
Jl11g 32040 hOpMBI 00YUEeHHUS:
. Kypc
Buj yueOHoii padoThl Bcero yacos I
KonTakTHas pabota (1o Bugam y4eOHbIX 3aHATUHN): 8 8
B ToM uucne:
— nekuuu (JI) 4 4
— npaktudeckue 3ansatus (113) 2 2
— naboparopHsie padotsl (JIP) 2 2
CamoctosrenpHas padora (CPC) (Bcero) 96 96
KoHTpous, gac. 4 4
dopma KOHTPOJIs 3HAHUH (TPOMEKYTOUHOM aTTeCTaIllH) 3, KJIP 3, KJIP
OO1ast TPYA0EMKOCTh: Yac/ 3. €. 108/3 108/3

Ipumeuanue: «@opma kKoHmponsy» — sxzamen (3), 3auem (3), 3auem ¢ oyenxot (3*), Kypcogotl
npoexm (KII), kypcosas paboma (KP), koumponvras paboma (KJIP)

5.1. Pazgenpl IMCHUILIMHEL U COACPIKAHUC PACCMATPUBACMBIX BOIIPOCOB

5. CTpyKTypa M cojep:KaHue JUCHUIIMHBI

Jlnist o4HOM POpMBI 00YUEHUS:

NHankaropsl
Ne HaunmeHoBaHue P
Conep:xanue pasaeJia JOCTHIKeHUS
n/n | pasaena TUCHUNIUHBI .
KOMIIeTeHU N
Jlexuus 1. DHepreruueckue 3PPeKTbl XUMUIECKUX
MPOIIECCOB U (Pa30BBIX MIEPEXOJIOB.
Tepmoannamuueckre GyHKIUH. JHEPreTuKa
OCHOBBI XUMHUYECKON Oyaymiero.
1 TEPMOJIMHAMUKH. CKOpOCTh XUMHYECKUX PEAKITHH, BIMSHIC HA HEE OIlK-1.1.1

XuMHuueckas KUHETUKA
W PaBHOBECHE

pa3NUYIHBIX PaKTOPOB. XUMHIECKOE PABHOBECHE B
TOMOTEHHBIX peakuusax. CMelieHne paBHOBECHS,
npuHuun Jle-Illarense.

[Ipaktrueckoe 3anstre 1. «OCHOBHBIE 3aKOHBI
XUMUNY.




JlaboparopHas padora 1. «OnpeaeneHrue MOISIpHOI
MacChl 2KBUBaJICHTa BemecTBay (4 Jac)

CamocTosTenbHas pabora. DTarbl CO3AaHUS
aTOMHO-MOJIeKyJsipHOTo yuenus (m. 8.5.1, m. 8.5.8).

CrpocHue aToma,
MEePUOIUYECKUN 3aKOH U
TIepUOINYECKast CHCTEMa
3JIEMEHTOB J.N.
Menneneena

Jlexrus 2. KBaHTOBO-MeXaHMYECKass MOJIENb aTOMA.
KBanTOBBIE "MCIIa, TPUHIMIIEI 3AII0THEHHUS
aTOMHBIX opOuTaneil. Ilepnoanyeckuii 3aKoH U
repuoauuecKas cucreMa aneMmenros .M.
MenpeneeBa. DneKTpoHHBIE (OPMYITBI, CEMENCTBA,
3JIEKTPOHHBIE aHAJTIOTH AJIEMEHTOB.

HpaKTI/I‘lCCKOC 3aHATHE 2. «CTpOGHI/IC aToMa».

CamocrosTenpHas paboTa. Buasl mepromndeckux
cucteM snemenToB J[.U. Mengeneesa. (1. 8.5.1, m.

8.5.8)

OIIK-1.1.1

XuMHuueckass CBS3b U
CTPOCHHE MOJICKY.

Jlexkina 3. OCHOBHBIE THIOBI XMMHYECKUX CBS3EH.
Kosanentnas, HOHHA, MeTaJJInYecKas,
BOJIOPOJIHAS CBSI3U U MX OCOOCHHOCTH. [loHsTHE O
METOJIe MOJIEKYJSIpHBIX opOuTaneii. KBaHTOBEIE
CUCTEMEI Tepeiadunl JaHHbIX. KBaHTOBasI CBSI3b.

[IpakTnueckoe 3ansaTue 3. «XUMUYECKast CBA3bY.

JlaGoparopHas pabora 2. «PeHtreHoda3oBblit

aHaJIu3».

CamocrtositennbHast  pabota.  IIpoctpancTBeHHOE
cTpoeHue Monekyd. (m. 8.5.1, m. 8.5.8)

OIIK-1.1.1

Yuenue o0 pacrBopax.
ONeKTpOoNUTHIECKAS
Jucconuanys

Jlekius 4. OOmme croiictBa pacTBOpoB. CrocoObI
BbIp)XKEHHsI KOHLIEHTpaKu pacTBopoB. CHIbHBIE U
ciadble AMEKTPONUTHL. BomopoaHslli TOKazaTens.
ITpousseneHue pacTtBopuMocTd. I 'naposns coneil.

[Ipaktudeckoe 3aHsTHe 4. «CuibHBIE W Ccia0ble
3IEKTPONUTHL, ruaponus, pH, I1P».

Jlaboparopnass ~ pabora 3.

PACTBOPHUMOCTH).

«ITpousBenenue

JlaboparopHas pabota 4. ['unponu3 conei U cIBUT
XHUMHYECKOT0 PABHOBECHSI.

CamocrosiTensHas pabora. AMOOTEPHOCTb.
I'mppomun3. OOMeHHBIE peakiMu B pacTBOpax. (II.
8.5.1,m. 8.5.3, n. 8.5.8)

OIlK-1.11

XuMusa METaJJIOB.
DIEKTPOXUMUYECKUE
CHUCTEMBI

Jlekiust 5. Metammel.  CTpoeHHE, CBOWCTBA.
DNeKTPOTHEBIE MOTCHIMAJIBI. XUMHYECKHE
HMCTOYHUKH TOKA, TAThBAHHYECKUE IJIEMEHTHI.
CoBpeMeHHBIE JIEKTPOTEXHUICCKUE MATEPHUATTBI.
Koppo3uss MmeTamnoB, crmocoObl  3alIMTHl  OT
KOPpO3HUH.

[IpakTuueckoe 3ansTHE 5. «DICKTPOXUMUD?.

JlaboparopHast pabota 5. «M3ydyeHue W aHaIM3
XUMHYECKOH aKTUBHOCTH METaJIJIOB B
OKpYy)Kalolllel cpele ¢ Y4YEeTOM 3HAYeHUHW uX
3JIEKTPOAHBIX MMOTEHIMATIOBY (4 yac).

CamocrositensHass  pabota. CriocoObl  3alUTHI
METaJuIOB OT Kopposuu. (1. 8.5.1, m. 8.5.3, m. 8.5.8)

OIlK-1.11




Jlekuus 6. JlucmepcHele CHCTEeMBI UM HX
KJTacCH(PUKAITHA. Komnougnoe COCTOSIHUE
BEIICCTBA, KOJUIOMIHBIC PAacTBOpBL.  CrocoOBI
MOJYYCHUS] KOJUIOMIHBIX pacTBOpoB. CTpoeHue
KOJUIOMTHOM YacTHIBl, TIOHATHE TPaHYIBl W

6 JUCIIEpCHBIE CUCTEMBI U muneuibl. Koaryasinust KOJIOuaoB. OIIK-1.1.1
KOJUIOMIHBIE PACTBOPLIL | [[pakTHyeckoe  3aHsATHE 6. «/lucniepcHeie
CUCTEMBI».
CamocrosTenbHass paboTa. DICKTPUUCSCKHN 3apsi
KOJUTOMJHBIX yacTull. Koarymsmus kommounos. (T
8.5.1,m. 8.54)
Jlextmss 7. Kiaccudukanms METOIOB aHAN3a.
KauecTBeHHBII M  KOJWYECTBEHHBIM aHaJM3BI.
Xumu-yeckui, Gruzndeckuii 1 GU3NKO-XUMUIECKUN
MeToap! aHanm3a. CrienmnuaecKue peaKimim.
AHamuTHYECKAs XUMUSA. | TIpaktuueckoe  saHATHE 7.  «XUMHYECKHl,
7 | CoBpemennas Gusuueckuii. M QUBHKO-XMMUYECKMH  METOIbI OIK-1.1.1
nneHTuduKanus B —
BEIIECTB
JlaGoparopHas pabota 6. «XuMHYecKas
HACHTU(HUKALIUS BEIIECTB.
CamocrtositenbHass paboTa. DUBNKO-XUMHYECKHE
MeToAsl aHanm3a. (1. 8.5.6).
Jlexumst 8. OcCHOBHBIE TIOHSITUS OPTaHHYECKOU
_ | xumuun,  wucnone3yemple B xumun  BMC.
OcHoBbI - OpraHuiecKol AMUHOKHCIIOTEI, IlenTuanl, Oeiaku. OcCHOBHEIE
XUMHH " XUMAM | hopgrust B croco6bl nonydenuss BMC. CsoiicTBa OIIK-1.1.1
8 BBICOKOMOTICKYTIPHBIX | 1yonimepoB u ux ucnons3oBanue.
COCAHHCHIH (BMC). IIpaktuueckoe 3ansarue 8. «llomumepsn.
ITonumepst C 6 Croii
amocTosiTeNnbHas padora. CBoMCTBA MOTUMEPOB U
ux npumenenue (1. 8.5.2, m. 8.5.7).
Jist 3a04HOM (OPMBI 00YUEHUSI:
NuaukaTopsbl
Ne HaumenoBanue pa3agena
w/n P —— Coaepsxanue pasaesa AOCTHKEeHHS
KOMIIeTeH i
Jlexuus 1. DHepreruueckue 3G QeKTol
XUMUYECKHX MIPOLECCOB U (Pa3oBbIX
nepexoaoB. TepMoiuHaMu4ecKue
¢yHkunu. CKOPOCTh XUMHUUECKUX
peaxkuuii, BIUSHUE HAa HEe Pa3IMYHBIX
OCHOBBI XMMUYECKOIi (dakTopoB. XUMHUUECKOE paBHOBECHE B
L TEpPMO/IMHAMUKH. TOMOTEHHBIX peaknusax. CMerienne OIK-1.1.1
XUMUUeCKas KHHETHKA | paBHoBecus, npuHuun Jle-1llarense.
paBHOBeCHE JlaGopaTtopnas pabota 1. «Onpenencnre
MOJIIPHOW MacChl SKBUBAJIEHTA
BELIECTBA»
CamocrosiTensHas paboTa. DTarlbl
CO3/IaHNS ATOMHO-MOJIEKYJIIPHOTO
yuenus (1. 8.5.1, m. 8.5.8).
Crpoenne atoma, | CamocrostensHas pabota. CtpoeHune
5 MEePUOIUYECKUN 3aKOH U | aToma, IepuoANYECKUM 3aKOH U OIlK-1.1.1

MEePHOANYECKAs CHUCTEMa | IEpUOJAUYECKas CHCTEMA 3JICMEHTOB
snemenTtoB /.M. MenzeneeBa .. Menneneena (1. 8.5.1, m. 8.5.8).




Xumuyeckasi CBA3b U CTPOECHUE
MOJIEKY

Jlexmusg 2. OCHOBHEBIE THUIIBI
XUMHYECKNX  cBs3e.  KoBanenTHas,
HOHHAs, METaJUIMYecKasi, BOJOpPOAHAS
CBs3M U HMX ocobennoctu. [lomstue o
METO/Ie MOJIEKYJISIPHBIX OpOHTaJIei.

CamocrosTenpHast pabora.
[IpocTpaHCTBEHHOE CTPOEHHE MOJICKYJ
(m. 8.5.1, m. 8.5.8).

OIlK-1.1.1

VYueHue 0 pacTBopax.
DIEeKTPONIUTUYCCKAS
JTUCCOITHAITHS

[Ipaktuueckoe 3anarue Nel. «CunbHbie
1 ci1abble AIEKTPOIHTHI, THAPOIn3, pH,
IIP».

CamocTosiTensHas pabora.
AmdorepHocts. ['mnponus. OOMeHHBIE
pEaKIuy B pacTBOPax

(m. 8.5.1, m. 8.5.3, . 8.5.8).

OIIK-1.1.1

Xumus METaJIJIOB.
DNEeKTPOXUMUYCCKUE CUCTEMBI

JlaGoparopHas pabota 2. «/3ydenue u
aHaJIM3 XUMHYECKOM aKTUBHOCTU
METAaJUIOB B OKPY’KAIOIIEH cpese ¢
Y4e€TOM 3HAUCHUHN HX QJICKTPOAHBIX
MOTEHIIHATIOBY.

IIpaktuueckoe 3anarue Ne2.
Onpenenenne KOPPO3NOHHBIX
IIPOLIECCOB Y METAJUIMYECKUX
KOHCTPYKIUH.

CamocrositenbHass pabora. CrocoObl
3allUTHl METALUIOB OT KOppo3uu (II.
8.5.1,m. 8.5.3, m. 8.5.8).

OIIK-1.1.1

HucniepcHble  cUCTEMBI U
KOJUIOUJTHBIE PACTBOPHI

Jlexuumst 3. JlucmiepcHbIE CUCTEMBI U UX
KJaccu(uKaIms. Komnounnoe
COCTOSIHUE  BEIECTBAa,  KOJUIOMIHBIC
pacTBOPEL. Croco6b1 MTOJTYICHUS
KOJUIOMJIHBIX ~ pacTBOpoB. CtTpoeHue
KOJUTOMIHOM YaCTHIIBI, HOHSTHE
rpaHynasl W Munemwisl.  Koarymsmms
KOJIJIOUJIOB.

CaMocTosTeNbHas pabora.
DJIeKTpUUYECKUA  3aps]]  KOJUIOUHBIX
gactul. Koarynsmusi KoyutouzoB. (II.
8.5.1,m. 8.54)

OIlK-1.11

Anamutnyeckas XUMUSL.
CoBpeMeHHasT HIICHTU(PUKAIIHS
BELIECTB

Jlexmmuss 4. Kitaccudukamuss MeTonoB
aHajn3a. KauectBeHHBIN H
KOJIMYECTBEHHBI  aHauM3bl. XHUMH-
yeckul, (¢usndeckuii W (U3HKO-
XUMHAYECKHH METOJIBI aHan3a.
Crieriuuieckre peakiivm.

CamocrositensHass  pabora.  Pusmko-
XUMUYIECKHE METOIbI aHamm3a (1. 8.5.6).

OIlK-1.11

OCHOBBI OPTraHUYECKOW XUMHH
u XUMHU
BBICOKOMOIIEKYJISIPHBIX
COEIMHEHHUH
ITonumepst

(BMC).

CamocrositenbHast pabora. CBoiicTBa
MOJIMMEPOB U UX puMeHeHue. (1. 8.5.2,
m. 8.5.7)

OIlK-1.1.1




5.2. Pa3nensl IUCHUIUINHLI U BUABI 3aHATHAH

Jist ouHOM POpMBI 00YUEHUS:

[

3‘;[ HaunmeHoBaHue pa3aesioB JUCHUNIUHBI JI I3 JIP CPC Bcero
1 2 3 4 5 6 7
1 OcHOBBI XUMUYECKOH TEPMOINHAMUKH. 9 4 7 15

XuMHUUecKasi KHHETHKA U paBHOBECHE
Ctpoenne aromMa, NEpPUOJMYECKHH 3aKOH |
2 | mepuoguueckas ~ cucrema  anementos  JI.U. 2 2 0 7 11
Meneneesa
3 | Xumuueckast CBS3b U CTPOCHUE MOJIEKYJIT 2 2 2 7 13
Yuenue o acTBOpax.  OJEKTPOJIUTHYECKAs
4 pacteop P 2 2 4 7 15
JMCCOLMAIHS
5 | Xumust MeTaioB. DICKTPOXUMUYECKHE CUCTEMbI 2 2 4 7 15
6 | AucnepcHble CUCTEMBI M KOJJIOUIHBIC PACTBOPEI 2 2 0 7 11
AnanutHyeckas XAMUSL. CoBpemMeHHas
7 P 2 2 2 7 13
UICHTU(HUKALNS BEIECTB
OCHOBBI ~ OpraHMYeCKOW  XMUMHHM M  XHUMHH
8 | BBICOKOMOIIEKYIISIPHBIX COEIMHEHUH (BMC). 2 2 0 7 11
[Tonumepst
Hroro 16 16 16 56 104
KonTposnp 4
Bcero (001mas Tpy10eMKOCTb, Yac.) 108
Jns 3a04HOM (HhOpMBI OOyUECHHS:

Ne

w/n HaumeHnoBaHme pa3aesioB IUCHHUIIIMHBI JI 113 JIP CPC Bcero
1 2 3 4 5 6 7
1 OcHOBBI XUMUYECKOH TEPMOINHAMHKH. 1 0 1 16 18

XUMuUecKas KHHETHKA ¥ PaBHOBECHE
CtpoeHne aroma, TEPUOJMYECKUH 3aKOH |
2 | mepuogmueckas ~ cuctemMa  anmemento  JI.W. 0 0 0 6 6
MenneneeBa
3 | Xumuueckast CBS3b U CTPOCHUE MOJIEKYIT 1 0 0 6 7
YeHHEe O acTBOpax. JEKTPOJIUTHYECKAS
4 |Y pacteop IIKTP 0 1 0 14 15
JICCOTIMAITHS
5 | Xumus MeTannoB. DIeKTPOXUMUYECKHE CHCTEMBI 0 1 1 17 19
6 | JlucnepcHble CHCTEMBI M KOJJIOWTHBIE PACTBOPHI 1 0 0 12 13
AnHanutuueckas XUMHSL. BpEMEHHas
7 ec Cospewme 1 0 0 21 22
WICHTU(HUKAIS BEIECTB
OCHOBbI ~ OpraHMYeCKOW  XHUMHH M  XHUMHH
8 | BBICOKOMOJIEKYJISIPHBIX COEIMHEHU (BMO). 0 0 0 4 4
[Tommmepst
Uroro 4 2 2 96 104
Kontpoib 4
108

Bcero (o6miast Tpy10eMKOCTh, Yac.)




6. OnleHOYHbIE MATEePHUAJIBI /151 MPOBEIeHUS TEKYIIero KOHTPOJIsl yCIeBAeMOCTH U
NPOMEKYTOUYHOH aTTeCTAUM 00yYAKOIIUXCH M0 TUCHUILINHE

OrneHouHbIe MaTepHabl 10 JAUCHUILIMHE SIBIISIIOTCS HEOTHEMJIEMOM 4YacThio paboueit
IporpaMMbl M IIPEACTABIICHBl OTAEIBHBIM JOKYMEHTOM, PacCMOTPEHHBIM Ha 3acelaHuu
Kaeapsl U YTBEPKACHHBIM 3aBEAYIOMIUM Kadeapoil.

7. Meronuyeckue YKa3aHus sl 00y4al0IIUXCHA M0 OCBOEHHUIO TUCHMILIHHBI

ITopsaok U3ydeHus: NUCUMIUIMHBI CIIETYOLIUN:

1.  OcBoeHue pa3aeioB AUCHUILUIMHBI MPOU3BOAUTCS B MOPSAIKE, MPUBEACHHOM B
pasznene 5 «CoxaepaHue U CTPYKTypa IUCHMUIUIAHBD. OOydarouIuiicss JAOHKEH OCBOUTH BCE
pas3zesnbl JUCHUIUIMHBI, UCIOJIb3YsI METOINYECKUE MaTepHalibl AUCHMILIMHBL, a TaKkke ydeOHO-
MeToanYecKoe oOecredeHre, NpuBeIcHHOE B pa3zene § pabodeil mporpaMMel.

2. Jna <¢opMupoBaHUS KOMIETEHIMH OOydaroluiics [IOJDKEH MpeACTaBUTh
BBIIIOJITHEHHBIE ~ 3aJaHusi, HEOOXOAMMBIE Il OLIEHKM 3HAHWM, YMEHMI, HaBbIKOB,
MPEyCMOTPEHHBIE TEKYIIUM KOHTPOJEM YCIIeBAaeMOCTH (CM. OLIGHOYHBIE MaTepHalbl IO
JTUCIUTLIIUHE).

3.  Ilo uToram Tekymiero KOHTPOJsS YCIIEBAEMOCTH IO TUCIUILIMHE, 00yJaroIuics
JIOJIKEH MPOUTH IPOMEKYTOUHYIO aTTECTAINIO (CM. OLIEHOYHbIE MaTepUallbl 10 JUCLUILIUHE).

8. Onucanne MaTepUAILHO-TEXHMYECKOI0 U Y4eOHO-MeTOAUYeCKOro odecrneyeHms,
HEe00X0UMOro /ISl pean3anun 00pa3oBaTeLHOI NPOrpaMMbl M0 JTUCHHUILINHE

8.1. TIlomemieHuss NpPeACTaBISIOT COOOH yueOHble ayAMTOPUU I IPOBEICHUS
y4eOHBIX 3aHATHH, NPEIYCMOTPEHHBIX MPOrpaMMOH CIEIHAUTETa, YKOMIUIEKTOBAHHBIC
CHeLHaTU3UPOBAHHON yueOHON MeOeNbl0 U OCHAIllEeHHble O0OpPYIOBAaHUEM U TEXHUYECKUMHU
CpeAcTBaMU OOYYEeHHMs, CIY)KAllUMHU IS TIpeACTaBiIeHUs ydeOHOW WHGopManuu OobIIoi
ayJUTOPUHU: HACTEHHBIM 3KPaHOM (CTallMOHApHBIM MJIM HEPEHOCHBIM), MapKepHOH OCKOH u
(unm) MeNoBOM JOCKOM, MyIbTUMEIUNHBIM ITPOEKTOPOM (CTALIMOHAPHBIM UJIU [IEPEHOCHBIM).

Bce nmnomemienus, ucnosib3yeMble s NPOBEIACHHUS  y4eOHBIX  3aHATUH U
CaMOCTOSITENTbHOW pabOThI, COOTBETCTBYIOT JCHCTBYIOUIMM CAHUTAPHBIM M TPOTHBOIIOKAPHBIM
HOpMaM U MpaBUIIaM.

Jlnst  mpoBeneHus Ja0OpaTOPHBIX paboOT HCHONb3yeTcs Jabopartopus Kadeapbl
«Jlaboparopust oOmIel XUMHH», O0OpYIOBaHHAs CIEAYIOUIMMH pUOOpaMu/CriennalbHOMI
TEXHUKOW/YCTaHOBKaMH HUCII0JIb3yEMBIMH B Y4eOHOM Ipoliecce:

— XHMMHYECKHE CTOJIbI JTaDOpaTOpHBIE,;

— THUTPOBAJbHbIE CTOJIBI;

— cHcTeMa MPUTOYHO-BHITSKHOW BEHTHIISIIHH;

— cnekrpodoromerp YD-6100 TM «9KOBBIOY»;

— wMukpockon Ansramu MET 6C.

[TomemieHust A1 caMOCTOSATENbHON pabOThl 00YYarOIIUXCSl OCHAIIEHbI KOMIIBIOTEPHOM
TEXHUKOM C BO3MOXKHOCTBIO MOAKIIOUEHHs K ceTu «/HTepHeT» M obecreueHuem AocTyna B
ANEKTPOHHYIO HHPOPMAIIMOHHO-00Pa30BaTEIBHYIO CPETy YHHBEPCHUTETA.

8.2. VYHuBepcuter obecredeH HEOOXOAWMBIM KOMIUIEKTOM JIMLEH3UOHHOTO U
CBOOOJTHO paCIIPOCTPAHSEMOT0 IMPOTPAMMHOTO OOeCTieueHHs, B TOM YHCIE OTE€YeCTBEHHOTO
POM3BOJICTBA:

[lepedyeHp MUIIEH3MOHHBIX POrPaMM MpeCTaBlIeH Ha BHyTpeHHeM noptaie ®I'bOY BO
ITI'VIIC no anppecy:
http://eaisu.pgups.edu.mps:info/prog/

8.3. OOyuarommumcsi obecriedeH JocTyn (yOaJeHHBIH JOCTYH) K COBPEMEHHBIM
poQeCCHOHAIBHBIM 0a3aM JaHHBIX:

—  DneKkTpoHHO-OMONMMOTEeYHast cucTemMa wu3naTenscTBa «JlaHb». [DIEKTPOHHBIN
pecypc]. — URL: https://e.lanbook.com/ — Pesxxum poctyna: 1yist aBTOpH3. MOJIb30BaTENCH;


https://e.lanbook.com/

— DneKTpoHHO-0MOaMOTeUHast cucteMa ibooks.ru («AnbOyke»). — URL: https://
ibooks.ru / — Pexum goctyma: 1jst aBTOpHU3. TOJIb30BaTEIIEH;

—  DnexrponHas 6ubmuorexka FOPAMT. — URL: https://urait.ru/— Pesxum moctyma:
JUUISL aBTOPHU3. TIOJIb30BATEIIEH;

— EnmHoe okHO goctyma K 0oOpa3oBaTeNbHBIM  pecypcaM -  KaTajor
00pa30BaTeNIbHBIX HHTEPHET-PECYPCOB U MOJHOTEKCTOBOM 3JIEKTPOHHONW y4eOHO-METOANYECKON
oubmmoTeke Ui oduiero u npodeccuonanbHoro oopaszoanusi». — URL: http://window.edu.ru/
— Pexxum goctymna: cBOOOHBIN.

—  Cnosapu u saimkionenuu. — URL: http://academic.ru/ — Pexum pocryna:
CBOOOIHBIH.

- Hayunas snektponnas 6ubnuoreka "KudepJlennnka" - 3To Hay4dHas 2JIeKTPOHHAS
OuOIMOTEKa, TMOCTpOEHHAs Ha mapaaurMe OTKpeiTod Hayku (Open Science), OCHOBHBIMHU
3aauaMi KOTOPOU SIBJISIETCS MOMYJAPU3AIs HAYKU M HAyYHOU JEATEIIbHOCTH, OOIIECTBEHHBIN
KOHTPOJIb KauyeCcTBa HAay4HbIX MyOJMKALWH, pa3BUTHE MEKIUCLUIUIMHAPHBIX HCCIEI0BaHUM,
COBPEMEHHOT'O MHCTUTYTA HAyYHON PEIEH3UH U MOBBIIICHUE [IUTUPYEMOCTH POCCUHCKON HAYKH.
— URL.: http://cyberleninka.ru/ — Pesxum moctyma: CBOOOHBIIA.

8.4. OOyuwarommmcsi obecniedeH IOCTyI (yAaJleHHBIH JOCTYN) K HH()OPMAIMOHHBIM
CIPAaBOYHBIM CUCTEMAaM:

- Hanumonaneueiii  OtkpeiTeiii  YHuBepcurer  "MHTYUT".  becmiatHoe
obpasoBanue. [Dnekrponnbiii pecype]. — URL: https://intuit.ru/ — Pesxum goctyma: cBOOOIHBIH.

8.5. IlepeueHb  meYaTHBIX W  DJIEKTPOHHBIX  M3JAHUH, HUCHOJIb3YEeMBIX B
00pa3oBaTebHOM IIPOIIECCe:

8.5.1 MacnennukoBa JI.JI., CremanoBa W.B., BaihpgapamBwim M.M. BeinonHnenue
TECTOBBIX PabOT Mo AMCHHILINHE XuMHus: yaeOHoe mocobue. CI16.: ®T'BOY BO IIT'VIIC, 2020.
—56c.

8.5.2 Cmupnosa T.B., CaxapoBa A.C. KpaTkuii xypc Xxumun: yueOHOE MMOcOOHe st
oOyuaromuxcs no Hanpasienuto 20.03.01 «Texnocdepnas 6e3omnacHoctby. CII16.: PI'BOY BO
[I'VIIC, 2017. - 69 c.

8.5.3 ConosreBa B.f., CremanoBa W.B., AOGy-Xacan M.C., CaxapoBa A.C.
XUMHYecKue UCTOYHHUKH ToKa: yuedHoe nocooue. CI10.: DI'BOY BO MI'VIIC, 2020. — 53 c.

8.5.4 Crarosckas JL.b., baitmapamBuiun M.M., A6y-Xacan M.C., CrapuykoB /[I.C.,
Opos 0O.B., CaxapoBa A.C., KabanoB A.A. HHHOBallUOHHBIE €CTECTBEHHO-HAYYHBIE U
TEXHOJIOTUYECKUE PELICHUs] B CTPOUTENBHOM JEATENbHOCTH, NpPUMEHsSEMble JUIsl 3allUTh
IPUPOIHO-TEXHOTEHHBIX CUCTEM: yueOHoe mocobue st maructpanTtos. — CII0.: ®I'BOY BO
IMI'VIIC, 2017. - 61 c.

8.5.5 Crarorckas JI.b., Jlepraués A.U., ConosbeBa B.S., CaxapoBa A.C., AOy-Xacan
M.C., baitnapamsunu M.M., Kypanoa O.H. I'eoxumuueckas 3aniura NpupoAHO-TEXHOTEHHBIX
cucteMm: yueOHoe rnocobue CII16.: ®I'BOY BO III'VIIC, 2018. — 98 c.

8.5.6 CoBpemenHas ujeHTH(UKanus BemecTB: yuedHoe nocodue / I'epke C.I'. Unbucos
H.IT. — CII6.: TIT'YTIC, 2009. — 36 c.

8.5.7 JlaryroBa M.H., Makaposa E.WN. I[lonumepHbie MaTepuainsl: yueOHOE mocodue. -
CII6.: III'YIIC, 2011 — 24 c.

8.5.8 Crarognckas, JI. b. CoBpemennas xumus: yuebnoe nocodue / JI. b. Carosckas. -
MockBa: YueOHO-METOIUYECKHI LIEHTp M0 OO0pa30BaHUIO Ha KEIE3HOJOPOKHOM TPAHCIIOPTE,
2013. - 251 c.

8.5.9 CaoiictBa p-anemenTtoB: ydueOHoe mocobue / JI.b. Cparosckas— CII6.: ®I'BOY
BO III'VIIC, 2015. - 80 c.

8.5.10 Crarogckas JI.b. u qp. XuMHU4ecKkue, SKOJOTHICCKHE U TEXHHYECKHUE aCIIEKTHI S-
u d-anemenToB: yuebHoe nocobue. — CII6.: [II'YIIC, 2014 — 61.c.

8.6. Ilepeuens pecypcoB MH(POPMAIOHHO-TEIEKOMMYHUKAITMOHHON CEeTH
«HTEepHET», UCTIONB3YEMBIX B 00pa30BaTeIbHOM MpOLECCe:


https://e.lanbook.com/
https://e.lanbook.com/

- Jlnanerii kabuner DOUOC [DOnekrponssiii pecypc]. — URL: my.pgups.ru —
Pexxum goctymna: st aBTOpU3. MOJIb30BATENEH;
— DnekTpoHHas nH()OpPMAMOHHO-00pa3oBaTellbHas cpenia. [ DIEKTPOHHBINH pecypc].
— URL.: https://sdo.pgups.ru — Pesxum octyna: Juis aBTOPHU3. MOJIb30BATENCIH;
- DneKTpOHHBIA (OHI MPaBOBOM W HOPMATHUBHO-TEXHUYECKOW JTOKYMEHTAIIMH —
URL.: http://docs.cntd.ru/ — Peskum moctyma: cBOOOIHBIIA.

Pazpabotuuk pabodeii mporpaMMsl,
JIOLIEHT A.C. CaxapoBa
19 snBaps 2026 .
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