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JINCT COT'JIACOBAHMIA

Pabouast nporpamMmMa paccMOTpeHa H yTBEPIKIeHA Ha 3aceqannu Kadeapsl « HKeHepHas XUMHS
U €CTECTBO3HAHUE)»
ITporokon Ne 9 ot 20 stuBaps 2026 r.

3aBenyromnuii kKageapoit

«H)KeHepHast XMMUS U €CTECTBO3HAHUE B.J. ConoBreBa
20 ssaBaps 2026 T.

COI''TACOBAHO
PykoBonutens OIIOII BO B.A. ConoBbeBa

20 ssaBaps 2026 r.



1. lean u 3aa49u TUCUMILJIUHBI

PaGouast mporpamma mucumminael «HAYYHBIE OCHOBBI KOJIJIOUJIHOM XHU-
MUy (b1.B.ZIB.3.1) (manee — AMCHUIUIMHA) COCTABICHA B COOTBETCTBUHU C TpeOOBaHHUAMU (e-
JIEPAbHOTO TOCYJAapCTBEHHOTO 00pa30oBaTEeIbHOIO CTaHAAapTa BBICIIETO 00pa3oBaHUs IO
HarpasjeHuto moarotoBku 08.04.01 «CtpoutensctBo» (nanee — ®I'OC BO), yrBepkKaeHHOTO
31.05.2017 r., npukaz MunoopHayku Poccun Ne 482, ¢ yyerom npodeccroHanbHOro cranaapra:
40.011 CnenuaaucT Mo Hay9HO-HUCCIEA0BATEIIbCKUM U OTIBITHO-KOHCTPYKTOPCKUM pa3paboTKam,
3apeructpupoBaHo B MunucrepctBe toctuuuu Poccuiickoit @enepanuu 21 mapra 2014 rona,
peructpannoHHblii Ne31696, Y1BepxkaeH nprukazoMm MUHUCTEPCTBA TPyJa U COLMAIBHOM 3a1u-
ol Poccuiickoii ®enepanuu ot 11 despans 2014 roga Ne86H. C m3MeHEHUSIMHU, BHECEHHBIMU
puKa3oM MUHUCTEPCTBA TPYJa U COIManbHOM 3amuThl Poccuiickoit deneparuu ot 12 nexadps
2016 Ne727u, 3apeructpupoBad MunucrepcTBoM octunuu Poccuiickoit peneparu 13 staBaps
2017 r., peructpaurioHHbiii Ne45230.

Lenbto M3ydyeHUs IUCUUIUIMHBI SIBISETCS. YMEHHME AaHAJIM3UPOBATH HOBYIO HAy4YHYIO
npo0JIeMaTUKy KOJUIOMAHOW XUMUU JUISl TIPOBEIACHHS XMMHYECKON SKCIEPTU3bI CTPOUTEIBHBIX
KOHCTPYKIUI U COOPYKEHHM.

Jlis nocTHKEeHUS e AUCHUIUTMHBI PelIatoTcsl CIeAYIONue 3a1auu:

— oOyuyeHue 00y4aroIUXCsl TEOPETUUYECKUM OCHOBAaM KOJUIOMJAHOM XUMHH IJi MpO-
BEJICHUS aHallM3a HOBBIX HAIPABJICHUN HCCIENOBAaHUI B 0OOJACTH XUMHUYECKOW 3KCIEPTU3bI
CTPOUTEIIBHBIX KOHCTPYKIIMM U COOPYKEHUH;

— oOyueHue oOyyarolUuXxcs OCHOBaM 3HAHUI O SBIEHUSX KOJJIOUTHOW XUMHH TS
000CHOBaHHS TIEPCIIEKTUB TPOBEJICHHUS HCCICIOBAHUN B OOJIACTH XUMHUYECKOW 3KCIIEPTU3HI
CTPOUTENBHBIX KOHCTPYKIUN U COOPYKEHUH.

2. [lepeyeHb MIAHUPYEMbIX Pe3yJIbTATOB 00y4eHUsl 10 JUCHUIJIHHE, COOTHECEH-
HBIX € YCTAHOBJIEHHBIMHU B 00Pa30BaTe/IbHOI NMpOorpaMMe HHAMKATOPAMHU J0CTHKEHU I
KOMIIeTeHIHN i

[TnanupyembIiMu pe3yinbTaTaMu 00y4eHHUs 10 JUCHUIUIMHE (MOAYII0) sBJseTCsl (OpMuU-
poBaHHUe y 00y4aroONMXCsl KOMIETeHUMH W/niaM yacTi komneTreHuuil. CpopMHUpOBaHHOCTh KOM-
NeTeHIIMH W/MIM 4YacTU KOMIETEHIIMH OIIEHUBAETCS C MOMOUIbI0 HMHIMUKATOPOB JIOCTHKEHUS
KOMIIETECHIIH.

B pamkax u3yuyeHUs: JUCHUIUIMHBI (MOIYJIsl) OCYIIECTBIISETCS MPAKTUYECKas MOATOTOB-
Ka oOyuwaromuxcs K Oynymiei mpodeccHoHalbHON AeATeNnbHOCTU. Pe3yiabTaromM oOyueHHs 1o
JTUCLUILINHE SBJsieTCsl OPMUPOBAHUS Yy O0yUarOIIUXCsl MPAKTUYECKUX HABBIKOB!

BJIaJieeT MPOBEJICHUEM aHaJIM3a HOBBIX HAIIPABICHUH MCCIEJOBAHUN B 00JACTH KOJIJIO-
UIHON XUMHH JJIS1 IPOBEICHUS XMMHUUECKON SKCIEPTU3BI CTPOUTEIBHBIX KOHCTPYKIUI U
COOPYKEHHUH;

— BJajeeT 000CHOBaHMEM MEPCIEKTUB MPOBEACHUS HCCIEA0BaHNN B 00JaCTH KOJIOUIHOM
XUMHUH 711 IPOBEJEHUS XUMHUYECKOM 3KCIEPTU3bl CTPOUTEIBHBIX KOHCTPYKLMUH U CO-
OpYKECHUH;

— BIageeT GOPMHUPOBAHUEM MPOTPAMM MPOBEICHHSI UCCIIEOBAHUI B HOBBIX HAIIPABICHUIX
KOJUTOMIHOM XMMHU ISl TPOBEJNCHUS XUMHYECKOM SKCIEPTH3bl CTPOUTEIBHBIX KOH-
CTPYKLUH U COOPYKEHUM.

NHauKaTopbl 10CTHKEHUS

o Pe3yabTarsl 00yuyeHus IO AMCHHUILINHE (MOIYJIIO
KOMIICTCHI MU y y e ( Yy )

IIK-1 ®opMupoBaHue HOBBIX HANIPABJICHH I HAYYHBIX MCCJIE0BAHUM M ONBITHO-
KOHCTPYKTOPCKHX Pa3padoTok




NHaukaTopsbl J0CTHXKEHUS
KOMIIeTeHIIU I

Pe3yabTaThbl 00y4eHUs M0 TUCHUILIMHE (MOXYJIIO)

IIK-1.1.3 3Haer MeTOJBbI,
Cpe/CTBa M MPaKTHKA TUIaHH-
pOBaHUs, OpraHU3aluu, Mpo-
BEJICHUS U BHEIPEHUS Hayd-
HBIX HCCIEIOBAHUH M OIBIT-
HO-KOHCTPYKTOPCKUX pa3pa-
00TOK

OOy4Jaromuiicst 3HAET:

[IPAKTUKY BHEAPEHUS JUCIIEPCHBIX CUCTEM IO CTPYKTYpPHO-
MEXaHMYECKUM CBOMCTBAM B OINBITHO-KOHCTPYKTOPCKHE pa3-
paboTky;

O0COOCHHOCTH TPOBE/ICHHSI COPOLMOHHBIX MPOLIECCOB Ha
OJTHOPOJTHOM IMOBEPXHOCTH U Ha MOPUCTHIX TENaX;

— (axTOpBI, BIUAIOIINE HA MUIIEIUIO00pa30BaHHIE;
MEXaHHU3MbI 00pa30BaHUs JBOWHOTO 3JIEKTPHUUYECKOTO CIIOSI

[1IK-1.2.2 Ymeer ananuzupo-
BaTh HOBYI0 HAY4HYIO IIpO-
OsieMaTuKy XUMHUYECKON
JKCIIEPTU3bl  CTPOUTEIIBHBIX
KOHCTPYKIMH U COOPYKEHHUU

OOyuarommiicsi ymeer:

— aHAJIU3MPOBATH SBJICHUS AIIEKTPOOCMOCa 1 3IeKTpodopesa.
AQHAJIM3UPOBATh YCJIOBHS BO3HUKHOBCHHS IIOTCHIIAJIOB
TCYCHUSI U CeIMMEHTAIINY;

AHAJIM3UPOBATh ONTHYCCKUE SIBIICHUS B JHCHCPCHBIX CH-
cTeMax.

IIK-1.3.1 Bmaneer mpoBene-
HUEM aHajm3a HOBBIX
HAPaBJIICHUN MCCIETOBAHUMN
B 00JIaCTH XMUMHYECKOH DKC-
MEePTU3bI CTPOUTEIBHBIX KOH-
CTPYKLIUHI U COOPYKEHUU

OOyyaromuiics Blaaeer:

MPOBEACHUEM TPOIECCOB CEAMMCHTAIIMU B JIHCIICPCHBIX
CHCTEMAX;

MIPOBEJICHUEM aHAIHM3a HOBBIX CTPYKTYPHO-MEXaHHUYECKUX
CBOMCTB JUCIIEPCHBIX CUCTEM.

IIK-1.3.2 Bnageer o0060CHO-
BaHUEM IIEPCIEKTUB IIPOBE-
IEHUs] HCCIIENOBaHUl B 00-
JACTU XUMHUUYECKOH 3KCIep-
THU3Bl CTPOMUTENBHBIX KOH-
CTPYKLUHI U COOPYKEHUU

OO0yuaronuiicst Blajeer:

— 00OCHOBaHMEM MEPCIEKTUB IMOJYYCHUS KOJJIOMTHBIX CH-
CTEM;

— 000CHOBaHHEM MEPCIEKTUB BIMSHUS ONTHYECKUX SBJICHUM
B JIUCHEPCHBIX CUCTEMAaxX Ha Ka4eCTBO CTPOUTEIBHBIX MaTEpH-
aJIoB

[1K-1.3.3 Bnaneer ¢popmupo-
BaHUEM IporpamMM IpoBejie-
HUS UCCIIEJOBAaHUM B HOBBIX
HAIpaBJIEHUSAX XHUMHUYECKON
DKCIEPTU3Bl  CTPOMUTEIBHBIX
KOHCTPYKIMHU U COOPYKEHHUU

OOyyaromuiicst Blajeer:

— (opMupoBaHueM NporpaMM MpPOBENEHUS HCCIeIOBaHUN
TEOPUHU YCTOMUMBOCTH TUAPOPOOHBIX KOJIJIOU]IOB;

— (QopMupoBaHHEM MpOrpamMM IPOBEIEHUS HCCIEAOBaHUN
HOBBIX BUJIOB JUCIIEPCHBIX CUCTEM.

ITIK-3 Onpenesienne cepbl NpUMeHEHU Pe3yIbTATOB HAYYHO-HCC/IE10BATENbCKUX U

(1)

IBITHO-KOHCTPYKTOPCKHUX paﬁoT

[IK-3.3.4 Bnapneer KOHTpoO-
JIeM pealn3allid BHEAPEHUS
pe3ynbTaTOB Hay4HO-
HCCJIEIOBATEIIbCKUX M OIBIT-
HO-KOHCTPYKTOPCKHX paboT

OOyuaromuiics Biajeer:

— KOHTPOJIEM pealu3allui BHEAPEHUs peakuuii Muieaooopa-
30BaHMS;

KOHTPOJIEM IOJIy4YEHHsI KOJJIOUHBIX PACTBOPOB.

IIK- 4 AHaIM3 ¥ IKCIIEPTHAS OLIEHKA CBOICTB U KA4eCTB CTPOMTEIbLHbIX MATEPHAJIOB U

u3aeaui

IIK-4.1.3 3Haer METOJHI,
MPUEMBI U CPEICTBA HCCIIC-
IOoBaHW B cdepe CcTpou-
TENBHBIX KOHCTPYKITUH M CO-
OpYKECHUI

OO0yuaromuiics 3HaerT:

METO/IBI TTOTYUEHUS TUCTIEPCHBIX CUCTEM;

MPUEMBI TEPMOJUHAMUYECKOTO OMUCAHUS MOBEPXHOCTHBIX
SIBJICHUM;

— CpeACTBa MCCIEAOBAaHUN CTPYKTYpOOOpa30BaHUsS B KOJLIO-
WJTHBIX CHCTEMax

I1K-4.2.1 Ymeer ananuzupo-

OOyuaronuiicsi yMeer:




NHaukaTopsbl J0CTHXKEHUS
KOMIIeTeHIIU I

Pe3yabTaThbl 00y4eHUs M0 TUCHUILIMHE (MOXYJIIO)

BaThb M OIIGHUBATH (PAKTOPHI,
OKa3bIBAIOIME BIIMSHAE Ha
Ka4ecTBO M 0€30I1aCHOCTh
CTPOUTEIIBHBIX KOHCTPYKITUH
U COOPYKEHHUM U CBSI3aHHBIX
¢ 3TUMH (HaKTOpaMH PUCKOB

— aHaTU3UPOBATh YCIIOBUSl PACTEKAHUS KUIAKOCTU HA KOH-
JICHCHUpPOBaHHOU (haze;

— OIeHMBaTh (AKTOPHI arperaTuBHON YCTOMYMBOCTH JIHO-
(hOOHBIX AUCTIEPCHBIX CUCTEM

I1IK-4.2.2 YmMmeeT HaxOIWTh,
aHAJIM3UPOBaTh U HCCIENO-
BaTh MH(OpMaLHNIO, HE0O0XO-
TUMYIO JUIS OLIEHKH CBOMCTB
U KauyecTB CTPOUTEIBHBIX
KOHCTPYKIIUA U COOPY>KEHUI
B X0JI€ UX DKCIEPTU3bI

OOy4Jarommiicst ymeer:

— aHAJIM3UPOBATH KJIACCH(PHUKAIMIO TUCTIEPCHBIX CHCTEM,

— HaxXOJWTh M aHAJM3UPOBATH YPABHEHHUE AJICKTPOKAIUILISAP-
HOW KPUBOMH;

— HCCIIEZIOBaTh SIBIICHUS JIEKTPOOCMOCA U AIIEKTpodope3a;

— HCCIIeN0BaTh JIMOQHWIbHBIE (MUICIUISIPHBIC) JUCIEPCHBIC
CHCTEMBI.

3. MecTo TUCHUIIMHBI B CTPYKTYpe OCHOBHOM NMpogeccnoHaiLHoi 00pa3oBa-

TeJbHOU MPOrpaMMbl
JlucuuIuimHa OTHOCHUTCSI K 4acTH, (opMUpyeMOi ydacTHHKaMH 0Opa3oBaTEIbHBIX OT-

HouleHu# 6moka 1 «luciuuniuuel (MOILYIN)».

4. O0beM IMCUMIIMHBI M BUABI YU4eOHOIl padoThI

Jli1s o4HO# popMBI 00YUEHUS

Bup yueoHoii pa6oTnl Bcero yacos CeM3e “p
KonTaktHas padorta (1o BugaM y4eOHbIX 3aHITHIA) 30 30
B ToMm guce:
— nexuuu (JI) - -
— npaktuueckue 3auatus (I113) 16 16
— nabopatopubie pabotsl (JIP) 16 16
CamocrositenbHas pabota (CPC) (Bcero) 76 76
Kontponb 36 36
dopma KOHTPOJIS (TPOMEKYTOUHON aTTECTAIMH) 9, KP 2, KP
OO11ast TPYI0EMKOCTB: 4ac / 3.€. 144/4 144/4

Ipumeuanue: «@opma konmponay — sxkzamen (3), 3auem (3), 3auem c oyenxoiu (3%*), Kypcosoii

npoexm (KI1), kypcosas paboma (KP)

Jls 3a04HOM (opMBbI 00yUeHuUs

Buj yuyeoHoii pa6oTni Bcero yacos K)épc
KonraktHas paboTa (110 BuaaM y4eOHBIX 3aHATUI) 24 24
B Tom umce:
—  gexumn (JI) -
— mnpakTtuueckue 3aaatus (I13) 12 12
— sabopaTtopHsbie padoThl (JIP) 12 12
CamocTtosrensHas padora (CPC) (Bcero) 111 111
KonTpoJb 9 9
@dopma KOHTPOJIs (TPOMEKYTOUHOM aTTECTAIMN) 39, KP 3, KP
OO01mast TpyA0€MKOCTh: vac / 3.e. 144/4 144/4

Ipumeuanue: «@opma konmponny — sxzamen (3), 3auem (3), 3auem c oyenxou (3%), Kypcosoii

npoexm (KI1), kypcosas paboma (KP)




5. CTpykTypa u cojep:KkaHue TUCHUATIIUHbBI

5.1. Pa3aensl IUCHUIUIMHEL U COJIEP/KAHUE PACCMATPUBAEMBIX BOIIPOCOB

Jlyist ouHOM (hopMBI OOYIECHHS

n/n

HaumeHnoBanue pazne-
JIa TUCHUTLTUHBI

Coaepsxanue pasgesia

Nuauxaropsl
JOCTHKEHUS
KOMIIeTeHIM i

Hay4Hble 0CHOBBI
KOJIJIOUHOI XMMHH

IIpakTuyeckoe 3anusitue 1. Ilpenmer wu
00BEKTHl KoJuTougHOW xumuu. Kiaccudu-
Kalus TUCTIepcHBIX cucteM. KommdecTBeH-
HBIE XapaKTEPUCTUKU JUCIIEPCHOCTH.

CamocrosiTesibHas padora.
B3anMocBsI3b KOJUTOMAHOW XUMHH C JIPYTH-
MU XAMHYECKUMU AUCHUAIUIMHAMH. (OCHOB-

HBIE STAlbl Pa3BUTHSA KOJUIOUIHONH XUMHUH (
9yac., m. 8.5.1, m. 8.5.2, m. 8.5.3).

[1K-1.2.2
I1K-4.1.3
[1K-4.2.2

IIpakTuyeckoe 3ansitue 2. TepmoauHa-
MHYECKOE PACCMOTpPEHHUE SIBJICHHS aicopo-
UK, abCOpOITUH.

XapakTepHble 0COOCHHOCTH JTUO(PHIBHBIX U
M0 OOHBIX CUCTEM.

JlaGopaTopHas pa6ora 1. Metonbl nony-
YEHUsI KOJUIOUIHBIX PACTBOPOB U M3YUYCHHUE
HX CBOMCTB

CamocrosiTesbHas padora. Ouuctka auc-
MEPCHBIX CHUCTEM, JIUAIN3, DJICKTPOIUAIIH3,

ynbrpadunbrpanug. (9 wac., m. 8.5.3, m.
8.5.4)

IK-1.1.3
I1K-1.2.2
I1K-1.3.1
I1K-4.2.2

IHony4enmue, cBoii-

CTBA M METO/bI HC-

CJ1e10BAHHSA KOJLIO-
HIHBIX CHCTEM

IIpakTnuyeckoe 3ansitue 3. Ilomyuenue
JUCTIEPCHBIX CHCTEM. Y CIIOBHE CaMOIPOU3-
BOJIBHOTO JUCHEPrupoBaHus. Muuemisl u
HAHOTEXHOJIOTUH.

JlaGopaTopHas pabora 2. YCTONYMBOCTH U
KOAryJisiisl KOJUIOMJIHBIX pPacTBOpPOB (OrI-
THMaJIbHA J103a KOAryJsHTa)

CamocrositesibHass padora. DJEKTPONo-
BEPXOCTHBIE U JIEKTPOKUHETHUYECKUE SIBJIE-
HUS B TUCHepCcHbIX cuctemax. (10 vac.,

m. 8.5.2, m. 8.5.6)

[1K-3.3.4
[1K-4.2.1
[1K-4.2.2

IIpakTnyeckoe 3ansitue 4. O3HaKOMIIEHHE
C METO/IaMHU MOJIyYeHUs SMYJIbCUN U U3yye-
HHUE UX CBOMCTB.

JlaGopaTopunas pa6ora 3. l3ydyenue mpo-
1ecca cryaHeoOpa3oBaHus W BiusHue pH
Cpeibl

CamocrositesibHass padora. DJIEKTpoaua-
mu3. Hcnonb3oBanue I[IAB B mpoueccax
JTUCTIEPTUPOBAHUS M OMyIbrupoBaHus. (9
gac., . 8.5.3, m. 8.5.4)

IK-1.1.3
[IK 1.3.2
K 1.3.3
[1K-4.2.2

CTtpoeHune MueIbI
U aKTOpHI, BIUAIO-
IMe Ha MHUIEJ1J1000-

IIpakTH4eckoe 3ansaTHe 5. CTpoeHne MHU-
1esibl. @akTophl, BIUAIOLIME HA MULIEIIO-
oOpaszoBanue. JInodunpHble (MULEIUISIPHBIE)

IK-1.1.3
K 1.3.1
I1IK-3.3.4




HNupukaTopsl

Ne HanmenoBanue pazae-
wn 12 HCIHIUTHHbT Conepixanue pasziena JOCTHACHHS
KOMIIETEHIITUH
pa3oBaHue. JIMCTIEPCHBIE CHCTEMBI. [1K-4.2.2
JlabGoparopuas padora 4. [lonyyenue ko-
JIOWJHBIX CUCTEM Ha MPUMEPE 301151 KPEMHHU-
€BOM KHCJIOTHI U 30715 JKelle3a
CamocrosiTenbHas padora. JInoduis-
HOCTh MULIEJUIAPHBIX cucteM. (11 yac., m.
8.5.1,m 8.5.2, 1. 8.5.3)
IIpakTuyeckoe 3ausitue 6. Dpdekr TuH-
nansi. Okpacka KOJUIOUIHBIX cucteM. OnTu-
YECKHE METOJbl UCCIEAOBAHUS AUCIIEPCHBIX
CUCTEM, OCHOBaHHbIE HAa PaCCEMBAaHUU U TIO-
IJIONIEHUU CBETA B JUCIEPCHBIX CUCTEMAX. [K-1.1.3
OnTtuuyeckue cBoii- | Jlaboparopnas padora 5. Onpenenenue gﬁig;
4 CTBAa KOJUIOMJHBIX | pacmpelnesieHuss JUCHEPCHBIX YacTHI] 10 HK—1:3:3
YyacTHIL pazmepam. [IK-4.2.1
CamocrosiTesibHas padora. [K-4.2.2
Onrtruueckrue METOAbl HCCIAEAOBaHUS JUC-
MIEPCHBIX CUCTEM, OCHOBAaHHBIE Ha pacceu-
BAHUM U MOIJIOIICHUH CBETA B JAMCHEPCHBIX
cucremax. (8 ac., m. 8.5.3, . 8.5.4)
IlpakTn4yeckoe 3ansitue 7. IloBepxHOCT-
Ho-akTUBHBIE BemectBa (IIAB), xnaccudu-
kaius [IAB. Pons [IAB B nponeccax noiy-
YEHMsI TUCIEPCHBIX CUCTEM.
JlaGoparopuass pabora 6. Biusnue mo-
IToBepxHOCTHO- BEPXHOCTHO-aKTHBHBIX 100aBOK Ha (hU3UKO- gi%éi
5 AKTHBHBIC BelIECTBA | MEXaHUUYECKHE CBOIICTBA OETOHA. K- 4:2:1
(ITAB) CamocrosiTesibHas padora. [Ipumenenue IK-4.2.2
ITAB B NIpOMBIIIJIEHHOCTH CTPOUTEIBHBIX
MaTepUajIoB U JJOPOKHOM CTPOUTEIHCTBE.
Bricokomonexynsapusie IIAB (npumepsl,
OTJINYHS OT HU3KOMOoueKysipHbIX [TAB) (10
yac., . 8.5.3, m. 8.5.4, . 8.5.5)
IIpakTnueckoe 3anaTe 8. OcHOBHbBIE
MIPEICTaBUTENN T'€TEPOTEHHBIX JUCIIEPCHBIX
cucteM (IIeHbl, a3P030JIH)
JlaGopaTtopnass pabGora 7. OCHOBHbIE
MIPE/ICTaBUTENIN T€TEPOTreHHBIX TUCIEPCHBIX IK-1.1.3
cUCTeM (IIOPOIIKH, CYCIIEH3UH, T'EJIN) IIK-13.1
6 Ilensl, a3po3oiu, JlabopaTopHnas padora 8. CriocoObl mpu- gﬁigg
CYCIIeH3MH, MOPOIIKM | TOTOBJICHUS CYCIIEH3UU (KapOOHa KaJbLus) IK-3.3.4
U Teieil ¥ UX cTaOuiIm3alus MK-4.1.3
CamocrosiTesbHas padora. OCHOBHBIE 00- [K-4.2.2

JIaCTH TIPUMEHCHHUS TICHBI, a3PO30JIeil U TMo-
POMIKOB B CTPOUTCIIBHBIX KOHCTPYKHUAX U
coopyxenusix. (10 gac., m. 8.5.3, . 8.5.4, m.
8.5.5)




J1st 3a09HOM (hOPMBI OOYUEHUS:

Ne HaumenoBanmue pasae- Mnpukaroprt
wn A ——— Conep:xaHue pa3aenia JOCTHKEHUS
KOMIIETEHIITUH
IIpakTnueckoe 3ansitue 1. Ilpenmer u
00bekThl KoJutougHoM xumuu. Kitaccudu-
Kalusi JucrepcHbix cuctem. KonumdectBeH-
HBIC XapaKTEPUCTUKU JUCIIEPCHOCTH. T1IK-1.2.2
CamocrosTebHas padoTa. I1K-4.1.3
B3auMOCBSA3b KOJUIOMIHON XMMHUH C JPYIH- I1K-4.2.2
MU XUMHUYECKHUMH AUCUUIUIMHAMHA. OCHOB-
HBIE TAlbl PA3BUTHS KOJUIOMJIHOW XUMUU
- (14 gac., m. 8.5.1, m. 8.5.2, m. 8.5.3).
ay4Hble OCHOBBI
1 KOJLIORIHOHR XHMEH JlabopaTopnasi padora 1. Meroxbl noiny-
YeHHs KOJUIOMIHBIX PAacTBOPOB U M3yUEHUE
HX CBOWCTB
CamocrosiTesibHass padora. TepmoauHa- [K-1.1.3
MHUYECKOE PACCMOTpPEHHUE SIBICHUS afcopO- [K-1.2.2
1uu, abcopOumu. XapakTepHbIE OCOOCHHO- [K-13.1
CTH JMOGUIBHBIX W JIMO(DOOHBIX CH- [K-4.2.2
cTeM.OUYuCTKa AUCTIEPCHBIX CUCTEM, AUAIIU3,
anekTpoauanus, ynbrpaduisTpanus. (10
yac., . 8.5.3, . 8.5.4)
IIpakTnueckoe 3ausitue 2. Ilomyuenue
JUCHEPCHBIX CUCTEM. Y CIIOBHE CaMOIPOU3-
BOJIBHOTO JUCHEPrUpOBaHUs. MHUILEIIBl U
HaHOTGXHof[[orHH.p P : ITK-3.3.4
[1K-4.2.1
CamocrosiTesibHass padoTa. DJEKTPOIO- [1K-4.2.2
BEPXOCTHBIE M 3JIEKTPOKMHETUYECKHE SIBIIC-
. HUS B TUCTIEPCHBIX cucTeMax. (12 vac.,
Hosyuenue, ceoi- m. 8.5.2, m. 8.5.6)
CTBa U METOAbI UC-
2 IIpakTnyeckoe 3ausitue 3. O3HAKOMIICHHE
cJIe/I0OBAHHSA KOJLJI0- .
WIHBIX CHCTEM © METO/IaMH MOJY4€HHs OMYIbCHE 1 H3yde-
HUE WX CBOMCTB.
JladopaTopuasi padora 2. M3ydyeHue mpo- IK-1.1.3
mecca cryaHeoOpa3oBaHus W BiusHue pH K 1.3.2
cpenbl K 1.3.3
CamocTosiTeJIbHast padoTa. DIEKTPo/ua- I1K-4.2.2
m3. Hcnonb3oBanne I[IAB B mpomeccax
JTUCTIEPTUPOBAHUST U dMynbrupoBanus. (15
gac., . 8.5.3, m. 8.5.4)
JlaGopaTopuas padora 3. [Tosyuenue koi-
CTpoeHue MUIIEJUIBI | JIOUJHBIX CUCTEM Ha IPUMEpE 307151 KPEMHHU- IK-1.1.3
3 U (pakTOpBI, BJAUSIO- | €EBOM KUCIIOTHI U 30JIA XKelle3a MK 1.3.1
1HMe HA MULeJ1T1000- I1K-3.3.4
CamocrosiTeibHas padora. JInoduis- IK-4.2.2

pa3zoBaHmue.

HOCTh MUIICIUIPHBIX cucTeM. (13 vac., 1.

8.5.1,1.8.5.2, 1. 8.5.3)




HNupukaTopsl

Ne HanmenoBanue pazae-
wn O —— Conep:xaHue pa3sjeiia MOCTHIKEHUS
KOMIIETEHIITUH
IpakTuuyeckoe 3ansatue 4. Dpdpexr Tun-
nang. Okpacka KOJUIOMAHBIX cucteMm. Or-
TUYECKHE METOJbl MCCIEA0BAaHUS TUCIEpPC-
HBIX CHCTE€M, OCHOBAaHHBIE HA PacCEUBAHUU IK-1.1.3
OnTuyeckHe CBOii- | U MOTJIOLIEHUHN CBETAa B JTUCIEPCHBIX CUCTE- gﬁig%
4 CTBA KOJIJIOUAHBIX Max. HK-1:3:3
HacTan CamocTosiTeIbHAs padoTa. [K-4.2.1
OnTuyeckre MeETOJbl HCCIEIOBAaHUS JIUC- [K-4.2.2
MEPCHBIX CUCTEM, OCHOBAaHHBIE Ha pacceu-
BAaHUU U IOTJIOLIEHUH CBETA B JAMCIIEPCHBIX
cucremax. (14 gac., m. 8.5.3, mn. 8.5.4)
IIpakTnueckoe 3ansitue 5. [loBepxHOCT-
Ho-akTuBHBIC BemecTBa (ITAB), knaccudu-
karusi [IAB. Posis [TAB B nporeccax moiy-
YEeHHsI IUCTIEPCHBIX CUCTEM.
JlabopaTopHasi padora 4. BimsHue mno-
IToBepxHOCTHO- BEPXHOCTHO-aKTHBHBIX 100aBOK Ha (PU3UKO- gﬁ%éi
5 AaKTHBHBIE BEIIECTBA | MEXaHUUYECKHE CBOMCTBA OETOHA. K- 4:2:1
(ITAB) CamocrositesibHas padora. [Ipumenenue [IK-4.2.2
ITAB B IpOMBIIIIIEHHOCTH CTPOUTEIBHBIX
MaTEepUajIOB U JJOPOKHOM CTPOUTEIBCTBE.
Bricokomonekynspusie [IAB (mpumepsl,
OTJINYHS OT HU3KOMOJIEKy IsipHbIX [TAB) (16
yac., . 8.5.3, 1. 8.5.4, . 8.5.5)
IpakTuyeckoe 3ausitue 6. OCHOBHEIC
MPEACTABUTENN T€TEPOr€HHBIX AUCIEPCHBIX
cucteM (TIEHbI, a3PO30JIn)
JlabopaTtopnass paGora 5. OcHOBHBIE
MIPE/ICTaBUTENN T€TEPOTreHHBIX TUCIEPCHBIX TIK-1.1.3
cucTeM (MTOPOLIKHU, CYCIIEH3HH, TeJIH) IIK-1.3.1
6 Ilensl, a3po3oiu, JladopaTopuasi pa6ora 6. CriocoObI mpu- g%igg
CyCIeH3MH, MOPOIIKH | TOTOBJICHHs CyCHeH3uu (KapOoHa KambIIHsl) [1K-3.3.4

U renieil ¥ UX cTaOuiIn3anus K-4.1.3
CamocrosiTeibHasi pabota. OCHOBHBIE 00- K-4.2.2
JacTU MPUMEHEHUS MEeHbI, adPO30JIed U TO-
POIIKOB B CTPOUTEIBHBIX KOHCTPYKLHMIX M
coopyxkenusix. (17 gac., m. 8.5.3, m. 8.5.4, m.
8.5.5)

5.2. Pa3zziensl TUCUUIUTMHBI U BUABI 3aHSITHI

Jls1s ouHO# popMBI 00YUEHHUS:

1‘331 HanMeHoBaHue pa3aesia IMCUUILINHBI JI I3 JP | CPC | Bcero
1 | Hay4yHble OCHOBBI KOJLUIOMJIHOW XUMHH 0 4 2 18 24
2 IMonyuyenue, cBOMCTBA M METOAbI MCCJIEI0BA- 0 4 4 19 27

HHS KOJUIOWJIHBIX CHCTEM
3 | CTtpoenune Mune/uibl 4 (paKTOPbI, BJAUSIONINE 0 2 2 11 15




u/n HaumenoBanme pa3gesia AUCHHUIIIMHBI JI 3 JIP | CPC | Bcero
Ha MHIIEJJIO00pa30BaHue
4 | OnTnyecKkHue CBOMCTBA KOJJIOMIAHBIX YaCTHIY 0 2 2 8 12
5 | IloBepxHocTHO-akTHBHBbIE BellecTBa (ITAB) 0 2 2 10 14
6 | Ilensl, a3p030J14, CYCIIEH3HH, NOPOIIKH 0 2 4 10 16
Hroro 0 16 16 76 108

Kontpoab | 36
Bcero (o0mas TpyaoeMKocTs, yac.) | 144

Jlist 3a04HOM (OpPMBI 00YUEHUSI:

ri\/fi HaumenoBanue pasjgesia TMCUHILIMHBI JI 3 JIP CPC | Bcero

1 | HayuyHble OCHOBBI KOJLJIOWAHON XUMHHU 0 2 2 24 28

2 IMosy4yenue, cBOMCTBA M METO/bI MCCJIEI0BA- 2 27 33
HHSI KOJUIOWIHBIX CHCTEM

3 CTpoenne MuILeJIbI U (PAKTOPBI, BJAUSAIONINE 0 0 2 13 15
HA MHUIIEJJIO00pa30BaHue

4 | OnTnyeckne cBOMCTBA KOJJIOHMAHBIX YaCTHIY 0 2 0 14 16

5 | IloBepxHocTHO-akTHBHBbIE BellecTBa (ITAB) 0 2 2 16 20

6 | Ilensbl, a3p030.14, CYCIIEH3HH, IOPOLIKH 0 2 4 17 23
Hroro 0 12 12 111 135

KoHTpoJib 9
Bcero (o6mias TpyaoeMKkocTs, yac.) | 144

6. OleHo4YHbIE MaTepuaJbl 1Jd NPOBEACHUA TCKYIHIEIr0 KOHTPOJIA YCIIEBAEMOCTH M IMTPpOMe-
)KyTO‘lHOifI aTrTreCcTalumn oﬁyqamnmxca mo JTUCHUIIJIMHE

OrneHouHble MaTepUallbl 10 AUCHUILIMHE SIBISIOTCS HEOThEMJIEMOH uYacThio paboueit
IPOrpaMMBbl U MPEJICTaBICHbl OTJEIbHBIM TIOKYMEHTOM, PAaCCMOTPEHHBIM Ha 3acelaHuu Kaden-
PBI M YTBEP>KJICHHBIM 3aBEe1yIOIUM Kadeapou.

7. MeToauveckue yKazaHus sl 00yYaOUIUXCS 10 OCBOEHHIO JUCIIUIJIMHBI

ITopsnok n3yd4eHust NUCLUIUIMHBI CIIETYOLIUN:

1.  OcBoeHue pa3nenoB AUCHMIUIMHBI MPOU3BOJUTCS B MOPSAIKE, MPUBEJACHHOM B
pazznene 5 «CoaepxkaHue U CTPYKTYpa TUCHMILIUHBD. OOydaronuiics 10KEeH OCBOUTh BCE pa3-
JIeNbl  JUCIUIUIMHBI, HCIONb3ys METOAUYECKHE MaTepuaibl JUCIUIUIMHBI, a Takke ydeOHOo-
MeToAnYecKoe oOecredeHre, puBeIeHHOE B pasjene 8 pabouel mporpaMMsl.

2. Jlns ¢popmupoBaHUS KOMITETCHIIMN OOYYarOMIUKCS JOJDKEH MPEICTaBUTh BBITION-
HEHHBbIE 33/1aHUs1, HEOOXOIUMBbIE JJIsl OLICHKH 3HAHWUN, YMEHHH, HaBbIKOB, ITPElyCMOTPEHHbIE Te-
KYIIUM KOHTPOJIEM YCIIEBAEMOCTH (CM. OLIEHOYHbIE MaTepUalbl O JUCLUILIUHE).

3. Ilo uToram TeKymiero KOHTPOJIS yCIEBAEMOCTH MO JUCIMIUIMHE, 00ydarouuiics
JIOJIKEH MPOUTH MPOMEKYTOUHYIO aTTECTAINIO (CM. OLIEHOUYHbBIE MaTepUallbl MO JUCIUILIUHE).

8. Onucanne MaTepuaJbLHO-TEXHMYECKOr0 H Y4eOHO-METOAMYECKOro odecrnedeHus1, Heo0-
XOAMMOT0 [JIsl peaju3alu 00pa3oBaTeIbHOIl NPOrpaMMbl 1O AMCHMUILJIMHE

8.1. TlomemuieHus MpeACTaBISIOT COOON ydeOHbIE ayTUTOPUU JUIsl IPOBEIEHUS yueO-
HBIX 3aHATHH, TPETYCMOTPEHHBIX MMPOTPAMMON MarucTpaTyphl, YKOMIUIEKTOBAHHBIC CIICIIHAIIH-
3MpPOBAHHON yueOHOH MeOeNbio U OCHAIIEHHbIE 000PYJOBAHUEM M TEXHUYECKHMMHU CPEJCTBAMU
oOydeHus, ClIyXalllUM{ JUIsl TpPEACTaBleHUs Y4eOHOM HHpopManuu OO0NbIION ayJUTOPHH:
HACTEHHBIM 3KPaHOM (CTALlMOHAPHBIM), MApPKEPHOU JTOCKOW, MHTEPAKTUBHOW JTOCKOW, MYJIbTH-
MEAUMHBIM POEKTOPOM (CTAIIMOHAPHBIM).



Bce momerenusi, ucnonbp3yeMbie sl IPOBECHHUS YUEOHBIX 3aHSATHH U CAMOCTOSITEIh-
HOU pabOThI, COOTBETCTBYIOT JICHCTBYIOIIMM CAHUTAPHBIM U IPOTUBOIIOXKAPHBIM HOPMaM U Ipa-
BUJIAM.

Jliis poBeneHus 1a00paTOPHBIX pabdOT HCMONB3yeTcs abopaTtopus kadenpsr «JIabo-
paropusi (PU3MKO-MEXaHMUYECKHX HWCHBITAaHWI» OOOpYJIOBaHHAS CIEAYIONIMMHU IpuOopa-
MU/CTIeNUATBHOM TEXHUKOM/YCTaHOBKAMH, UCIIOIb3yEMbIMU B YI€OHOM TIpoIiecce:

— Kimumarudeckas kamepa CM-55/50-18 MAC

— UWsmepurens aaresun [1CO-MI'4;

— H3meputenb BpeMEHH M CKOPOCTH pacnpocTpaHeHus yabrpaspyka [IYJIBCAP-2.1;

— Jledexrockon ynpTpa3sBykoBoit A 1211 mini;

— Amnmnapar bnetina EOO9KIT

— YCTaHOBKAa /IS HCIIBITaHUs O€TOHHBIX 00pasioB YB®-6/09;

— HK-®Dypre criekrpometp IRSpirit-T

— cnekrpodoromerp YD-6100 TM «3KOBbBIO»;

— wmukpockon Ansramu MET 6C;

— BecChl T1a0OpaTOpPHEIE,

— TeYb JTabopaTropHas;

— mKag CylIMIbHbIN,

— YCTaHOBKA IS CHHTE3a MOJMKAPOOKCHIIATOB.

[TomereHus A1 CaMOCTOSITEIBHON pabOThl O0YYAIOMIMXCS OCHAIIEHBI KOMITbIOTEPHOM
TEXHUKOH C BO3MOXXHOCTBIO TOIKIIOUCHHs K ceth «/HTepHeT» u oOecreyeHueM J0CTyrna B
IEKTPOHHYIO WH()OPMALIMOHHO-00pa30BaTEIIEHYIO CPEly YHHBEPCUTETA.

8.2. YHuBepcUTET 00ecreueH He0OXOMMbIM KOMILIEKTOM JIMIICH3UOHHOTO M CBOOO/I-
HO PacIpOCTPaHsIEMOTro MPOTrPAMMHOTO OOSCIICUCHHS, B TOM YHCJIC OTCUSCTBEHHOTO MPOU3BOI-
CTBa:

[lepedyeHb JUICH3HOHHBIX MPOTPaMM TMPEJACTABICH HA BHYTPEHHEM IOpTa-
ae ®T'BOY BO MI'VIIC no aapecy http://eaisu.pgups.edu.mps/info/prog/

8.3. OOywarommmcst obecrieueH JOCTyM (yIaJIeHHBIH JOCTYI) K COBPEMEHHBIM TIPO-
(deccnoHambHBIM 0a3aM JTaHHBIX:

—  DJeKTpOHHO-OMONIHMOTEeUHasl cHUcTeMa W3JaTenbcTBa «JIaHby. [DIIEKTPOHHBIN pe-
cypc]. — URL: https://e.lanbook.com/ — Pexxum goctyma: st aBTOpHU3. MOIb30BATEINEH;

—  DnexktpoHHO-OMONMHMOTEeuHast cuctema ibooks.ru («Aibyke»). — URL: https:/
ibooks.ru / — Pexxum mocTyma: Uit aBTOPHU3. MMOJIb30BATEICH;

—  Dnektponnas 6ubmmoreka FOPAUT. — URL: https://urait.ru/— Pexwum moctyna:
JUJISL aBTOPHU3. TTOJIH30BATEIIEH;

—  Enunoe okHO JmocTynma kK 00pa3oBaTeBHBIM pecypcaM - KaTaJlor 00pa3oBaTeiib-
HBIX UHTEPHET-PECYPCOB U IMOJIHOTEKCTOBOM AJIEKTPOHHOW yueOHO-METOIUYECKO OMOIMOTeKe
s obtero u npodeccuonanproro odpazosanusy. — URL: http://window.edu.ru/ — Pexxum no-
CTyma: CBOOO/THBIH.

- CnoBapu u suimkimoneauu. — URL: http://academic.ru/ — Pexwum mocrtyma: cBo-
OOQHBII.

—  Hayunas snexrponnas oubnuoreka "KubepJlennnka" - 370 Hay4Has 3J1€KTpOHHAs
OubnHMoTeKa, MOCTPOSHHAs Ha MmapajurMe OoTKpbiTo Hayku (Open Science), OCHOBHBIMHU 3aja-
YaMH KOTOPOU SIBIISICTCS MOMYJISIPU3AIMS HAYKH U HAYYHOH JESITEIbHOCTH, OOIIECTBEHHBIN KOH-
TPOJIb KA4eCTBA HAYYHBIX MYOJIUKAIUI, Pa3BUTHE MEKIMCIUIUIMHAPHBIX UCCIICAOBAaHHUMI, COBpE-
MEHHOTO MHCTUTYTa HAyYHOW DPEIECH3WH M IMOBBIIMICHUE UTHPYEMOCTH POCCHHCKONW HAyKH. —
URL: http://cyberleninka.ru/ — Pexxum moctyma: cBOOOIHBIN.

8.4. OOyuaromumcst obecnieueH TOCTYI (yAaJleHHbIH AOCTYM) K MH()OPMAIMOHHBIM
CTIIPaBOYHBIM CHCTEMAM:
- Hanmonaneneiiit OtkpeiTeiii YHusepcurer "MHTYUT". becninatHoe oOpa3zoBa-


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

aue. [Dnexkrponnsiii pecype]. — URL: https://intuit.ru/ — Peskum gocTyma: cBOOOIHBIIA.

8.5. TlepeueHb mevaTHBIX W IJICKTPOHHBIX WM3JaHHM, UCIIOJIb3yeMbIX B 00pa3oBaTeb-
HOM TIpolecce:
8.5.1. Cymm B.JI. OcHoBbl kosmmongHoi xumuu. M3a-so: Axagemus, 2009 r. — 240 c.
8.5.2. BonkoB B.A. Komtonnnas xumus. [IoBepXHOCTHBIE SBJICHUS M JAUCIEPCHBIC CHU-
crembl. M3narensctBo "Jlans", 672 c¢. Tekct: anekTpoHHbIH // JlaHb: 371eKTpOHHO-OMOIHOTeUHAs
cucrema. — URL: https://e.lanbook.com/book/ — Pesxxum moctyna: ajisi aBTOpH3. MOJIb30BaTe-
JIeH.

8.5.3. Ilpockypuna B.E., I'anamernunos FO.I'., Konomnesa A.A., TperbsxoBa A .., Top-
cyeB JI.M., Kynaruna E.M. TloBepXHOCTHBIC SIBJICHUSI U CBOWCTBA JIUCIIEPCHBIX CHCTEM: Y4eO-
Hoe mocobue. — Kazanp: KazaHCKuil HalMOHAJBHBIN HMCCIEIOBATENBCKHA TEXHOJIOTMYECKHNA
yauBepcuteT, 2018. — 137 ¢. — ISBN 978-5-7882-2335-3. — Tekct: 31eKTpoHHBIH // DIek-
TPOHHO-OMOIMOTEUHAS cucremMa IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/95009.html (mara o6pamenns: 20.08.2021). — Pexum nocrymna: 1is
ABTOPU3HUP. MOJIb30BATEIICH.

8.5.4. lllunsesa JLIIL., CynakoBa H.H., benoycosa B.H., Munakosa T.C. Ilpaktuueckue
paboThl O KOJTOUAHON XuMuu: yueoHoe nocooue. M3znso CO PAH, 2011. 262 c.

8.5.5. PycanoB A.U., llléxkun A.K. Munemnnoo6pa3oBanue B pacTBOpax MOBEPXHOCTHO-
aKTHUBHBIX BellecTB: MoHOTpadus. M3narenscTBo "Jlane", 612 c. Tekcr: anekrponHbii // JlaHs:
3JIEKTPOHHO-OnOMoTeunas cucrema. — URL: https://e.lanbook.com/book/ — Pexum mocrtyma:
JUISl aBTOPH3. TOJIb30BATEIICH.

8.5.6. Manos B.A., HaymoB B.H. Konmnouanas xumus. [ToBepxHOCTHBIE SIBICHUS U AUC-
nepcHbie cucteMbl. CoBaph-cripaBoynuk. M3natenscto "Jlanp", 180 €. Tekct: 31neKTpoHHBIH //
Jlanb: snekTpoHHO-OMOMHOTeuHas cuctema. — URL: https://e.lanbook.com/book/ — Pexum
JocTymna: JUisl aBTOPU3. MOJIb30BaTeNEH.

8.6. Ilepeuenr pecypcoB HH(POPMAMOHHO-TEICKOMMYHUKAaMOHHON cetu «UHTep-
HET», UCTIOJIb3YEMBIX B 00pa30BaTEILHOM MPOIECCE:

- JInuneiii kadbuner DUOC [DnektponHslii pecypc]. — URL: my.pgups.ru — Pe-
JKUM JIOCTYyNa: JUIsl aBTOPU3. TOJIb30BaTEIIEH;

- DnexTpoHHas nH(OpMalMOHHO-00pa3oBaTeNnbHas cpena. [ DIeKTPOHHBINH pecypc].
— URL.: https://sdo.pgups.ru — Pesxum gocTyna: i aBTOPH3. MOJIb30BaTEEH.

Pa3pabotumk paboueil mporpaMmsl,
JIOLIEHT M.M. baiinapamsuiu
19 suBapst 2026 .
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