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1. lleau u 32124y TUCHHUILIHHBI

PabGouas mporpamma gucuuruimHbel  «Xumus» (b1.0.11) (manee -
JTUCIMIUINHA) COCTaBJICHA B COOTBETCTBHHM C TpeOoBaHUSAMHU (eaepaabHOro
rOCy/IapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa BBHICIIETO O0Opa3oBaHUS —
OakanaBpuart 1o HamnpasiaeHuto nmoaroroBku 12.03.01 «IIpubopoctpoenuey (nanee
- ®I'OC BO), yrBepxacunoro «19» cenrsops 2017 r., nmpukaz MuHOOpHAYKH
Poccun Ne 945.

Llenpro M3yueHUs TUCITUTIINHBI SBISICTCS TIOMYYCHUE €CTECTBEHHOHAYTHBIX
3HAHWU B 00JIaCTH XUMUH JIJISl pEIIeHUs 3a71a4 B MPo(heCCHOHATBHON ACSITCIIBHOCTH.

J{nst qoCTHKEeHUs e JUCHUIUIMHBL PENIAIOTCsl CIEAYIONINE 3a/1auu:

— dopMmupoBaHUE 3HAHUU OO0 OCHOBAX XUMHUYECKON TEPMOJAMHAMUKHU U
KHUHETUKH, O 3aKOHAX AJIEKTPOXHMHUHU, O CTPOCHUU aTOMAa U XUMHUYECKUU CBS3U U
METO/1aX UACHTU(UKAIINK, B TOM YHUCIIE€ JUCTIEPCHBIX CUCTEM,

- BripaboTka ymeHuU# 10 NPUMEHEHHUIO TEOPETUUECKUX U MPAKTUUYECKUX OCHOB
XUMUH B UHKEHEPHOH JEATEIbHOCTH.

— BripaboTka HaBBIKOB oOpalleHus C J1abopaTOpPHBIM OOOPY/IOBaHUEM U
XUMHUYECKUMU pPEaKTUBAMM, MPOBEACHUS HSKCIEPUMEHTAIBHOTO MCCIIEI0BaHUs
MPUMEHHUTENIBHO K NHKEHEPHOU JEATEIbHOCTH

2. IlepeyeHb MIIAHNPYEMbIX Pe3yJIbTATOB 00y4YeHHS M0 JUCHHUILINHE,
COOTHECEHHBIX C YCTAHOBJICHHBIMH B IIPOrpaMmMe 0akajlaBpuara
HHINKATOPAMH JOCTHKEHUS] KOMIeTeHIUH

[InanupyeMbIMu pe3ysibTaTaMH OOY4Y€HHUs M0 JUCLUUIUIMHE SIBIISIOTCS
npuoOpeTeHne 3HaHU|, YMEHHUI 1 HABBIKOB, IPUBEACHHbIE B Ta0nuie 2.1.

Tabmuua 2.1. IlepeyeHb mIAHUPYEMBIX peE3yJbTATOB OOYYEHHUS IO
JUCUUIUIMHE, COOTHECEHHBIX C YCTAaHOBJIEHHBIMU B Mporpamme OakanaBpHara
WHIUKATOPaMH TOCTUKEHUSI KOMITETEHUIUN

NHaukaTopsbl 10CTHKEHUS] KOMIIeTeHIUH Pe3yabTarbl 00yyeHus: 10 JMCHUILJIMHE

OIIK-1. CmocobeH TNPUMEHSTb €CTECTBEHHOHAYYHblE W OOIIEMH)KEHEPHBIE 3HAHHUA, METOIBI
MaTEeMaTHUYECKOr0 aHalu3a M MOJAEIUPOBAaHUS B HHXXEHEPHOW JESATENBHOCTH, CBSI3aHHOW C
MPOEKTUPOBAHUEM W KOHCTPYWPOBAHHEM, TEXHOJOTMSAMHU IIPOM3BOJACTBA NPHOOPOB M KOMIUIEKCOB
ITMPOKOTO Ha3HAYCHHS

OIIK-1.1.1 3Haer ecTeCTBCGHHOHAydYHblE ©  00-
LWIEUHXEHEPHBIE 3aKOHBI, METOAbl MAaTEMaTUYECKOTO
aHaIM3a U MOJCIMPOBAHUS B HHXKCHEPHOH JESITETHHOCTH,
CBSI3aHHOM C TPOEKTHUPOBAHWEM W KOHCTPYHPOBAHHEM,
TEXHOJIOTHSMH TPOU3BOJICTBA NMPUOOPOB W KOMILIEKCOB

OOyuaromuiics 3naem:

- OCHOBBI XUMHUYECKOH TEPMOTUHAMHUKHU
- XUMHYECKasi KHHETUKA U PaBHOBECHE
- OCHOBHBIE 3aKOHBI 3JICKTPOXUMHUHU

- CTPOEHHUE aTOMa U XUMUYECKasi CBsI3b

LIMPOKOTO Ha3HAYEHHUS - XUMUYecKas  HWAEHTHU(UKaUs U
JIUCTIEPCHBIE CUCTEMBI

OIlK-1.2.1  VYmeer nmpuMeHsATrb B  HHXeHepHOU | OOyuarommuiics ymeem IIPUMEHSTh

JESATENBHOCTH, CBSA3aHHOW C IPOEKTHPOBAHMEM M | TEOPETUUYECKHE M TPAKTUUYECKHE OCHOBBI

KOHCTPYMPOBAHUEM,  TEXHOJOTMSMH  TIPOU3BOJCTBA | XMMUM B MH)XEHEPHOH JIESTEIbHOCTH,




I/IH)_II/lKaTopr JOCTHKEHH ST KOMIIeTeH Uil

Pe3y.]'leaTLl oﬁyqemm no JTMCUHMIIJINHE

HpI/I60pOB U KOMIUICKCOB HIMPOKOro HAa3HAYCHHA,
€CTCCTBCHHOHAYYHBIC U O6H_ICI/IH)KCHCpHBIC 3HAHMHAI,
MECTOJAbI MATEMATHYCCKOI'O0 aHaJIN3a U MOJACIIUMPOBAHUA

CBSI3aHHOM €  TNPOCKTUPOBAHUEM U
KOHCTPYHPOBaHHEM, TEXHOJOTUSAMHU
MIPOM3BOJCTBA TPUOOPOB M KOMILIEKCOB
HIUPOKOr0 Ha3HAUYCHHUS

OIlK-1.3.1 HWmeer HaBBIKH 1O  NPUMCHCHUIO
€CTeCTBCHHOHAYYHBIX U  OONICHMH)KCHEPHBIX  3HAHUIA,
METOJIOB MaTeMAaTUYE€CKOTO aHAJIM3a U MOJICIVPOBAHUS B
WHXCHEPHOU JICATEIBbHOCTH

OO0Oy4JaroIIuics uMeem HAGbIKU:
HaBBIKM OOpamieHus ¢ J1abopaTOPHBIM

o0opynoBaHHEM u XUMHYCCKUMU
peaKkTHBaMHu, MIPOBEICHUS
9KCIIEPUMEHTAITEHOTO HCCIIeTOBAHS
MIPUMEHUTEIBHO K AHXEHEPHOU
JIEATEITLHOCTH.

3. MecTo IMCHUILUIMHBI B CTPYKTYPe OCHOBHOM NMPodecCHoHAILHOM
0o0pa3oBaTeJIbHOM NMPOrPaMMBbI

I[I/ICI_[HHJII/IHa OTHOCHUTCS K 00s3aTelIbHOM 4JacTh Ojoka 1 «ﬂI/ICI_[I/IHJ'II/IHI)I

(MOTynn)».
4. O0beM JMCHUILIMHBI M BUAbI Y4eOHOH padoThI

Tabnuma 4.1.

Bun yueO6Hoii padoThl Bcero uacos CeMle “Ip
KonraktHas pabora (1o BuaaMm y4eOHBIX
3aHATHIN) 32 32
B ToMm uucie:
— nexuun (JI) 16 16
— npaktuuyeckue 3ansatus (I13)
— naboparopusie pa6otsl (JIP) 16 16
CamocrositenbHast padbota (CPC) (Bcero) 72 72
KonTtponb 4 4
®opMa KOHTPOJIs (IPOMEKYTOUHOU 3 3
aTTECTALNH )
OOmas TpyI0eMKOCTb: ac / 3.€. 108/3 108/3

Ilpumeuanus: « Popma konmponny —3avem (3).

5. CTpyKTypa 1 coepkaHue TUCUUILTHHBI

5.1. Paznenbl JUCHMIUIMHBI U COJIEp)KaHUE pacCMaTpUBaEMbIX BOIIPOCOB

TaOmura 5.1.
Nuaukaropnl
Ne HaumenoBanue pa3jaeia A p
Conep:xanue pa3jena JTOCTHKeHHS
n/n JUACHMIIMHBI .
KOMIIeTeH U




1 HepBoe 1 BTOPOE€ Ha4aJia TCPMOAUHAMUKH, BUJbI
CHUCTEM, 3aKOH Fecca, TEPMOAMHAMUYCCKUE

XUMHYECKas TEPMOJMHAMUKA | PACUCTH!  peaxiuii. CKOPOCTL  XUMMUCCKOl OIIK-1.1.1, OIIK-
pe€aKkuuu, 3aBUCUMOCTb CKOPOCTH XHMHYECKOMH >

U KHWHCTHKA. peakuuu. 3aKoH JEHCTBYIOUIMX Macc, SHEPrHs 121, OIIK-1.3.1
aKTUBAIMH, XMMUYECKOE PABHOBECHE, MPUHIIUIT
Jle-Illarense.

2 KBantoBble  umcia, HMX ~ (QU3MUECKUX U
CTpOCHI/Ie ATOMA. | xumuueckuil CMBICH, SJIEKTPOHHBIH NACTIOPT OIIK-1.1.1, OIIK-

XuMHuueckasi CBSI3b 9JeMeHTa. BHIbl XUMHYECKOW CBS3H, THIIbI 1.2.1. OIIK-1.31
' rHOpHAM3ALIH e e

3 ONeKTpoJHBIN NOTeHNHal, paBHeHHe HepHcra.
XapaKTepucTHKa TajJbBaHUYECKOTO dJIEMEHTa,

3JIEKTPOJIM3, aHOAHBIC M KaTOJAHBIC IPOILECCHI,
3JI€KTpOXI/IMI/I‘-IeCKI/IC KOppOI;I/I;[ MeTauioB.  BonaHble ]l))aCTBOpBI OHK'III, OIIK-
CHUCTEMBL. PaCTBOpH. IEKTPOINTOB. CHIIbHBIE U CIIA0bIE HJIEKTPOJIUTHI. 1.2.1. OIIK-1.31
DJIEeKTPOIUTHYECKAS JIUCCOLIUALIHS BOJIBI. ’
Bonoponusrii mokazatens cpenst. [Iponssenenue
pactBopumoctu. I'uiponus coneil.

4 O6ma51 XapaKTEPUCTHKA JUCIIEPCHBIX CHCTEM,
METObI TIOJTYUCHUA JUCTIEPCHBIX CHUCTEM,
METOAbI O4YUCTKHM  KOJUIOMJHBIX  pPacTBOPOB,

,Z[I/ICHepCHI)IG CHCTEMBI u | ctpoenne  kommommmerx  wactmm - (mwmmen). OIIK-1.1.1. OIIK-
CoBpeMeHHas  MICHTH(MKAIMA  BEIICCTB, g
HZleHTH(bI/IKaHI/Iﬂ BCIICCTB. KAUEeCTBEHHBIH W  KOJHYECTBEHHBIH METOIbI 121, OIIK-1.3.1

aHanmm3a. Kiaccudukanus (QU3HKO-XUMHYECKUX
METOJIOB aHaim3a. KauecTBeHHBbIE peaklUuH Ha
[PUMepe HOHOB TSDKEJIBIX MET.

5.2. Pa3gensl JUCHUIUINHLI U BUIBI 3aHITHI

Tab6mumna 5.3.
Ne HaumMmeHnoBaHue pa3jgeia
pasi J | m3 | JP | CPC | Beero
/i JUCITATIJINHBI
1 | Xumnueckas TepMOAMHAMUKA H ) 4 18 26
KHWHCTHUKA.
2 | Crpoenne aroma. Xwumudeckas 4 ) 4 18 26
CBA3b.
3 | DIeKTpoXuMHUYECKHe CHUCTEMEL. 4 ) 4 18 26
PacTtBopbI.
4 | IucriepcHbie CHUCTEMBI u 4 ) 4 18 26
I/II[GHTI/I(I)I/IKaI_II/IH BCIICCTB.
HToro 16 - 16 72 104
KoHTtpoab 4
Bcero (061mas Tpy10eMKOCTb, 4ac.) 108

6. OneHo4vHbIe MaTEpHaJIbl 1JISl IPOBCACHUA TCKYILICI0 KOHTPOJISA
yClIeBaeMoOCT " HpOMeHCYTO‘IHOﬁ arTrecTanmun Oﬁy‘laIOIIII/IXCﬂ Mo JTUCIUIIIMHE

OL[CHO‘IHBIG MaTepualibl 110 AUCHUIIIINHE SABJIAIOTCA HEOTHEMJIEMOMN YaCThIO

paboueil mporpamMmsbl U IPEACTaBIEHBI OTACIbHBIM JOKYMEHTOM, PACCMOTPEHHBIM
Ha 3acefaHuu KadeIphl U YTBEPKICHHBIM 3aBEIYIOIIUM Kadeapoi.

7. MeToanueckue yKa3aHus JJisi 00y4aIOIUXCsl M0 OCBOEHUIO TUCHMILTUHbI



ITopsnok n3ydeHus: IUCHMUIUIMHBI CJIETYOLINN:

1. OcBoenue pazleiaoB JUCUUIUIMHBI MPOU3BOAUTCS B MOPSIKE,
npuBeeHHOM B paszpene S5 «CopepkaHue W CTPYKTypa JIHCLHILIMHBDY.
OOyuaromuiics JOJDKEH OCBOMTh BCE pas3felibl JUCUUIUIMHBI, HCHOJIb3Ys
METOJAMYECKHE MaTepuagbl JUCHUIUIMHBL, a Takke Yy4eOHO-METOAMYECKOoe
oOecrieueHue, MpUBEICHHOE B pazjeie 8 paboyeil mporpaMMal.

2. Jns  dopmupoBaHHMs ~ KOMIIETEHIIMA  OOydarlomMiicss  JOJDKEH
NPEACTABUTh BBIOJIHEHHBIE THUIOBBIE KOHTPOJBHBIE 3aJaHUsl WM HHBIE
MaTepHuabl, HEOOXOAUMBIE JIs OLICHKU 3HAHUM, yMEHUH, HABBIKOB U (MJIM) OIbITA
NEeATEIbHOCTH, TPEAYCMOTPEHHBIE TEKYIIMM KOHTPOJEM YCIEBAEMOCTH (CM.
OLICHOYHBIE CPEACTBA MO TUCLUILINHE).

3. Ilo wuroraMm TeKyiero KOHTPOJS YCHEBAEMOCTH MO JAUCLHUIUIMHE,
OoOyyJaromuiicss AOJKEH MPOUTH MPOMEKYTOUHYIO aTTECTalUi0 (CM. OIICHOYHbIC
MaTepuasbl O JUCIUILIUHE).

8. Onucanue MaTepraIbHO-TEXHUYECKOT0 U Y4€OHO-MeTOUY€eCKOI0
olecreyeHnsi, HeOOXOAMMOTO JIJIsl peajiM3alMi MPOrpaMMbl MATUCTPATYPHI 11O
AUCIHUIINHE

8.1. Ilomemienuss MNPEACTaBISAIOT COO0OM y4ueOHBbIE ayAUTOPUU  JUIS
MPOBEICHUS YUYEOHBIX 3aHSATUH, MPEAYCMOTPEHHBIX MPOrpamMMoN Oakanaspuama
YKOMIUIEKTOBAHHBIE CIEHUATM3UPOBAHHON y4eOHOM MeOenbl0 M OCHAIEHHBIE
00OpyZI0OBaHUEM M TEXHUUYECKHUMH CpPEICTBAMH OOYYCHUS, CIyXAIIUMH IS
IpeacTaBieHUs yueOHOU nH(popMaIuu O0NbIION ayTUTOPUH: HACTEHHBIM 3KPAHOM
(cTanMoHapHBIM UJIM MIEPEHOCHBIM), MAPKEPHOU JOCKOHN U (MJIM) MEIOBOM JTOCKOH,
MYJbTUMEANHHBIM MPOSKTOPOM (CTAI[MOHAPHBIM WIIA TIEPEHOCHBIM).

Bce momemieHus, WCIonb3yeMblie MJIs MPOBEACHHS YYEOHBIX 3aHITHU |
CaMOCTOATENFHON palbOThl, COOTBETCTBYIOT JCUCTBYIOIIMM CAHUTApPHBIM U
MPOTUBOIIOKAPHBIM HOPMaM U TIpaBUjIaM.

[Tomerenust 111 CaMOCTOSITENBHOW PaOOThl OOYUYAIOIIMXCS OCHAIIEHBI
KOMITBIOTEPHOU TEXHUKOU C BO3MOXHOCTBIO MOJKIIOUECHUA K ceTh «HTepHET» 1
oOecrieuyeHrueM JIOCTYIIa B JJIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEIbHYIO CPEy
YHUBEPCUTETA.

8.2. YHuBepcuteT o0ecredeH He0OX0MMbIM KOMITJIEKTOM JIMIICH3NOHHOTO
U CBOOOJHO pacmpoCTPaHSEMOTO IMPOTPAMMHOTO OOECIeYeHHUs, B TOM YHCIIE
OTEUYECTBEHHOT'O ITPOM3BOICTBA.

[TepeyeHr JNMIICH3MOHHBIX MPOTPAMM TMPEJACTABICH Ha BHYTPECHHEM
noptaie ®I'BOY BO III'VIIC no agpecy http://eaisu.pgups.edu.mps/info/prog/

8.3. OOyuwatouumcsa  obecrieueH  AocTyn  (yA@JICHHBIA  JOCTYyH) K
COBPEMEHHBIM MPOPECCUOHAIBHBIM 0a3aM JaHHBIX:

—  DIEeKTpOHHO-OMOIMOTEeYHass  CHUCTeMa  Hm3JaTeiabcTBa  «JIaHb».
[DnexTponnsiit pecypc]. — URL: https://e.lanbook.com/ — Pexxum moctyma: mmst
aBTOPHU3. ITOJIB30BATEIIEH;

—  DnexkTpoHHO-OMOMmMoTeyHas: cuctema ibooks.ru («Aidyke»). — URL:
https:// ibooks.ru / — Pexxum goctyma: st aBTOPH3. MMOJIb30BaTENICH;

—  Dnekrponnas 6ubmmorexa FOPAUT. — URL: https://urait.ru/— Pexum



http://eaisu.pgups.edu.mps/info/prog/
https://e.lanbook.com/
https://e.lanbook.com/

JOCTYTIA: JJIsl aBTOPU3. TOTB30BATEIICH;

— Enunoe okHO gocTyma K oOpa3oBaTelbHBIM pecypcaM - Karajor
00pa30BaTEIbHBIX UHTEPHET-PECYPCOB M MOJHOTEKCTOBOW 3JIEKTPOHHOW y4eOHO-
METOJUYECKOM OMOIMOTEKE JI1 O0IIero U npodecCHOHAIBHOTO 00pa30BaHUSY. —
URL.: http://window.edu.ru/ — Pexkum qoctyma: ¢cBOOOIHBIA.

—  Cnosapu m sumukioneauu. — URL: http://academic.ru/ — Pexwum
JIOCTyNa: CBOOOAHBIM.

—  Hayunas snexktponnas 6ubmuoteka "KubepJlennnka" - 370 HaydHas
DJIGKTPOHHAST OMOIMOTEeKa, TIOCTPOSHHAsT Ha TapagurMe OTKphITo Hayku (Open
Science), OCHOBHBIMH 3aJladaMH KOTOPOH SBJSETCS TMOMYJSpHU3alus HAyKH |
HAyYHOW  JIEATEIHHOCTH, OOIIECTBEHHBI KOHTPOJb KauecTBa  HAy4YHBIX
nyOnIMKaIuii, pa3BUTHE MEKIUCIUIUIMHAPHBIX HCCIICIOBAaHUN, COBPEMEHHOTO
WHCTUTYTa HAYYHOH PEIIEH3UHU U MOBHIIICHNE ITATHPYEMOCTH POCCHIICKON HAYKH. —
URL.: http://cyberleninka.ru/ — Pexxum mocTyma: cBOOOIHBIN.

8.4. OOGyuaromumcst  obecriedeH AocTynm  (YOaJCHHBIM  JOCTym) K
WHGOPMAITMOHHBIM CIIPABOYHBIM CHCTEMaM:

—  Hammonansueii OtkpeiTeiii YHuBepcuter "MHTYUT". becruatnoe
obpasoBanue. [DnexTpoHHbIi pecype]. — URL: https://intuit.ru/ — Pexxum mocrymna:
CBOOO/IHBII.

8.5. IlepedeHp TMeEYaTHBIX W3JIaHUH, HMCIIONB3yeMBIX B 00pa3oBaTEIHHOM
npoLecce:

1. BhIMoTHEHHE TECTOBBIX PabOoT MO NUCHIUIUTHHE « XUMHEs» yaeOHOoe mocoowue /
JI.JI. Macaennukosa. — CII6.: DI'bOY BO IIT'VIIC, 2020. — 69 c.

2. Xumusi ¥ MUKpobOuosiorus Boabl: yuebHoe mocodue / M.B. IlepmrHeBa—
CIIG6.: ®I'BOY BO III'VIIC, 2020. — 64 c.

8.6. Ilepeuenp pecypcoB HHPOPMAIMOHHO-TEICKOMMYHHUKAITMOHHOW CETH
«MHTEpHET», HCTIOIB3YEMBIX B 00pa30BaTEIIBHOM MPOIIECCE:

—  Jlmuyneit  kabuner  DUOC [OnexkTpoHHBI  pecypc].  —
URL: my.pgups.ru — Pexxum noctyma: /i1 aBTOpU3. MOJIb30BaTEIEH;
—  DJeKTpoHHas uH(OPMAITMOHHO-00pa3oBaTeIbHAs cpena.

[DnexTponnbiii pecype]. — URL: https://sdo.pgups.ru — Pexwum goctyma: s
aBTOPHU3. MTOJIB30BATEIICH;

Pa3zpaboTurik paboyeil mporpaMmsl,
npodeccop M.B. lllepuinena

«20» auBaps 2026 r.
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