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1. Ileau u 3aaa4u OCBOEHHSI AU CIMILIMHbBI

Lens QUCIUTIINHBI.

03HAKOMJICHHE OOYYArOIIMXCs ¢ OCHOBHBIMU CBOWCTBAMHU CHJIMKATHBIX U JPYTHX TYTOTIABKUX
COCIMHCHUH B Pa3IMYHBIX COCTOSHUSX, 3aKOHAMH TEPMOJIWHAMUKH, KHWHETHKH, KOTOPHIE
MO3BOJISIIOT  IIEJICYCTPEMIIEHHO PEryJupOBaTh TEXHOJOIMYECKHUE IMPOLIECChl CO3/IaHUsI HOBBIX
MaTepualioB C 3aJlaHHBIMA CBOWCTBAMH, YIPABIATH PAaBHOBECHEM B TETEPOTE€HHBIX CHCTEMaxX B
MPOILIECCe MOTYUYCHHUS BSIKYIIUX.

3ajaun JUCHUTLIIUHBI:

— TIIOJYy4YEHUWE HaBBIKOB IIPOBEACHUS TEPMOAMHAMHUYECKMX W  KHHETHYECKHX  PAacueToB
NPUMEHUTETPHO K  CHJMKaTHBIM  CHCTEMaM C  LEJIbl0  BBISICHEHUS  BO3MOXKHOCTH
CaMOINPOU3BOJIBHOTO TPOTEKAHUsI, HAINpPaBJICHUs IPOTEKaHUs IIPOLIECCOB IPU MPOU3BOACTBE
CTPOUTETBHBIX MATEPUAJIOB,;

— HaBBIKOB B PAaCCMOTPEHUU OWMHAPHBIX M TPONHBIX (DAa30BBIX AMATrPaMM CHIMKATHBIX CHCTEM H
pacueTraM MO HHUM, C IeNbl0 MPAaBUIBLHOTO BHIOOpA YCIOBUN MNPOBEACHHS] TEXHOJIOTHUYECKHUX
IIPOLIECCOB MOIYYEHHSI CTPOUTEIBHBIX MATEPHAJIOB.

2. Mecto aucuuminnsl B crpykrype OIIOII BO

JucuummnHa «Duzndeckas XUMUsl CHIIMKATOB» OTHOCHUTCS K AUCIMILTUHAM YacTH, GOPMUPYEMOI
y9aCTHUKaMH OOpa30BaTeNIbHBIX OTHOIICHUH ydeOHoro tuiaHa mo HampasieHuto 08.03.01
CtpouTensCcTBoO.

HeoOxonuMbpIiMH  yCHOBUSIMH JJIE OCBOCHMSI AUCHUUIUIMHBL «Du3ndeckass XUMHsS CHIUKATOB»
SIBJISIFOTCSL:

3HaHUE:!

- CTPYKTYpPbl CHJIMKATOB, CTPOEHUSI, DBJEKTPOKUHETHYECKUX U CTPYKTYPHO-MEXAHUYECKHX
CBOIICTB;

- OCHOBHBIX 3aKOHOB XMMHUECKON TePMOJIUHAMUKY, KUHETUKY, ()a30BbIX PaBHOBECUH;
YMEHHUS:

- HOPOrHO3UpPOBATHL HA OCHOBAHHUU TCPMOJUHAMHUYCCKUX MOTCHIUAIOB, KOHCTAHT PABHOBCCHUMA
BO3MOXHOCTb M HaIPaBJICHHUC IIPOTCKAHUA XHUMHYCCKHUX peaKHHﬁ, B TOM 4YHCJIC IpPU IMMOJIYYCHUA
CTPOUTECIIbHBIX MAaTCPHUATIOB,

- TMpenBUJETb BIUSHHUE pa3IMYHBIX (AKTOPOB HA COCTOSHUE DPAaBHOBECHS MpH (Ha30BBIX
repexojax, UMEIIIUX MECTO B IIPOLIECCAX MOIYYCHUSA CTPOUTEIBHBIX MaTEPUAOB;

BJIa/ICHUE!
- METOJIMKaMH JTaOOPAaTOPHBIX HCCIETOBaHUI U 00pabOTKU SKCIEPUMEHTAIbHBIX JTaHHBIX MpU

pacuérax KOHCTAHT paBHOBECHS, IOCTPOCHUHU KPUBBIX OXJAXKACHUS, (Pa30BBIX JUArpaMM, MPUBJIEKAs
MPY 3TOM COOTBETCTBYIOIIMN MaTEMAaTUYECKHI amnapar.

ConepxaHue TUCIUTUIMHBI SIBJISCTCS JIOTUYCCKUM IPOJIOJDKCHHEM COJCPKAHUS JAUCITUTUINH:
«Maremaruka», «Pusuka», «XUMHUs B CTPOUTEIBCTBE» U CIIYKUT OCHOBOM ISl OCBOECHHUS JUCLUIUIMH:
«Bsbxymme BemectBa», «TexHomorus O€TOHA, CTPOWTENBHBIX W3ACIMA W  KOHCTPYKITUN,
«TGXHOHOI‘I/II/I CTpOHTeﬂbHOﬁ KepaMI/IKI/I», «TGXHOHOFI/II/I OTACJIIOYHBIX U U30JISAIIUOHHBIX MaTepI/IaJIOB)),
«MccrnemoBaHue CTOMKOCTH H  JIOJITOBEYHOCTH COBPEMEHHBIX CTPOMTEIBHBIX MaTEpPHATIOBY,
«TeXHOJIOTUY MPOU3BOACTBA KEJIe300€TOHHBIX U3/ICIUN CIISITUAIILHOTO HA3HAUYCHUS.

3. Pe3yabTaThl 00y4eHHUsI 1O TUCHUIJINHE

[Tporecc n3yueHus! TUCIMITIMHBI HAIIPaBJIeH HAa (OPMUPOBAHHUE CIETYIOMUX KOMIIETECHIIUIA:
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Tabnuua 3.1

KOL[ 1 HAMMCHOBAHUC
KOMIICTCHIIMHN

Koo n
HaMMEHOBaHUE
HHJUKATOpa
JIOCTHOKCHUS
KOMIICTCHI[UU

(MIK)

KOL[ 1 HAUMCHOBAHUC PE3YyJIbTaTa 06yquI/1${ IO JUCHUITIINHE

TIKC-2 CnocobHocth
[POEKTUPOBATH
perenTyps
CTPOUTEIBHBIX
MaTepHaioB

3Hath (31): OCHOBHBIEC 3aKOHBI XUMUYECKOW TEPMOIMHAMHKH,
XUMHUYECKON KHHETUKH, (a30BbIX PABHOBECHI

TIKC-2.1. Ouenka
BO3MOYKHOCTH
TIPOTEKAHUS
XHMHYCCKON

Yumerts (Y1) nmporuo3upoBaTh Ha OCHOBAHWH TEPMOTUHAMHYECKHIX
MTOTEHINAJIOB, KOHCTAHT PaBHOBECHS BO3MOKHOCTD U HAIIPaBIICHHUE
MIPOTEKAHNS XUMHUYECKHX PEAKIHH, a TAKKe BIMSIHUS Pa3IHIHBIX
(haKTOPOB Ha COCTOSIHHE paBHOBECHS MPH (Pa30BIX MEPEX01aX, MMEIOITIX
MECTO B IPOLIECCaX MOJTYYESHHs CTPOUTEIBHBIX MaTEPHAIOB

peakuy Ipu
3aJJaHHBIX YCIOBHAX

Buasiets (B1): HaBbikaMy BeIYMCIIEHUS TEMIOBLIX SQPEKTOB,
TEPMOJMHAMUYECKUX TIOTEHIMAIOB, KOHCTAaHT PaBHOBECHS, ()a30BBIX
pPaBHOBECHI B MHOTOKOMIIOHEHTHBIX CUIMKATHBIX CUCTEMAXx B IIpoIecce
MOJTYYEHHS CTPOUTENBHBIX MATEPHAIIOB

[TIKC-4 CriocobHOCTB
OpraHU30BBIBATDH U
[IPOBOJUTH
UCTIBITAHUS
CTPOUTENBHBIX
MaTepHaoB, U3AETUI
1 KOHCTPYKLUH

3Hath (32): METOIMKH SKCTIEPUMEHTATBHOTO OTPEIEICHNS KOHCTAHT
PABHOBECHSI, YHEPTUHU aKTHUBAINH, IOCTPOCHUN KPUBBIX OXJIAXKICHHUS,
(a30BBIX OHarpaMM, MPHUBJIEKAs IIPH STOM COOTBETCTBYIOIITHIA
MaTeMaTHYeCKUH armapar

IIKC-4.2. Ymets (Y2): 06pabaTeIBaTh SKCIIEpUMEHTAIBHBIE TaHHBIE, TP pacdéTax
Brmonaenne KOHCTaHT PaBHOBECHS, YHEPTUH aKTHBAIIUH, TOCTPOCHUN KPHUBBIX
nabopaTOPHBIX OXJTaX/AeHUs, (ha30BBIX TUATPAMM, IPHUBJIICKAS IPH ITOM
onepauuit COOTBETCTBYIOLIUII MaTeMaTU4ECKUH anmapar
Buasets (B2): naBbikamu opranusanuy u npoBeieHus 1ab0paTopHbIX
UCCIIEJOBAaHUH 10 ONPEEIICHUIO TEIUIOBBIX 3 (EKTOB, IHEPTHU
AKTHBAI[M XUMHYECKUX IPOLIECCOB, IOCTPOCHUIO KPUBBIX OXJIaXKICHHS,
(ha30BBIX AWArpaMMm
TIKC-4.4. 3Hath (33): METOIUKHN TPOBEACHHSI HCIIBITAHUNA TI0 OTPEIEIICHUIO
IIpoBoaut TEXHUYECKHUX XapaKTEPUCTHK CTPOUTEIHHBIX MaTePHAJIOB, U3ICIUHA 1
WCTIBITaHUS IO KOHCTPYKINH
OTIpeIeIIEHUIO Ymers (V3): npOBOAUTD HCIIBITAHUS 110 ONPEICICHUIO TEXHHYECKHX
TEXHUYECKUX XapaKTEPUCTHK CTPOUTENHHBIX MAaTEPHAIOB, H3/IEIHH M KOHCTPYKIMH
XapaKTePUCTHK
CTPOUTENBHBIX Bunasets (B3): naBbikamu npoBeienys 1a60paTOPHBIX UCCIEN0OBAHUI 110
MaTepHasoB, OTIpE/ICIICHNIO TEXHUYECKIX XapaKTePUCTHUK CTPOUTEIIFHBIX MaTepHAIIOB,
U3JIeIUN U U3IEIUM ¥ KOHCTPYKLUIM
KOHCTPYKLIMH
[IKC-4.6. 3Hatsb (34): mpaBuiIa OXpaHbl TPYAa NPH NPOBESACHHU HCTIBITAHUH
Brimonnser Yumers (YV4):cobmonats TpeOoBaHUS 0XpaHbl TPyAa IIPH IPOBEACHUH
KOHTPOJIb 32 WCTBITAHUN
coOIIroIeHnEM
zgiiZB;;;H OXparsH Bunasers (B4): naBbikamu koHTpOIS 32 CO6j'HOI(eHI/IeM TpeboBaHuit
— OXpaHbl TPy/ia IIPY IPOBEAECHUN UCIBITAHUH
WCIBITAHUHI

4. O0BLEéM IUCHUIIIMHBI

OO0uuii 00beM IUCIUILIMHEI COCTABIAET 3 3aueTHhIC eauHuIbl, 108 yaca.

Tabnuma 4.1.
AyIHTOpHBIEC 3aHATHSI/KOHTaKTHas paboTa,

dopma
dopma Kypc/ yac. CamocrositensHa | KoHTposb, N
0o0yueHHs | ceMec Jlexkun | Ilpaxtuuecku | JlaGopaTopHbI s paboTa, yac Jac TPOMEAKYTOHHOH

yd ™ T P patop p ’ ’ aTTecTaluu
i € 3aHATUs € 3aHATHUs
oyHas 3/5 34 - 18 56 - 3a4éT




4. CTpyKTypa M cojiepKaHue JUCUMIIIMHBI

5.1. CTpyKTypa AUCHUNIHHBI.

Tabnuma 5.1.
AynuTtopHblie
Neo CrpyKTypa cumImHb! 3aHATHUSA, Yac. CPC, |Bcero,
Koxg MJIK OreHOYHBIE CPE/ICTBA
/n Howmep qac. | dac.
HaumenoBanue pasgena JI. | Ilp. | JIaG.
paszena
. TIKC-2.1 OTYETHI 110
1 1 CBoJicTBa U CTPYKTypa 4 } 2 16 22 TIKC-4.2 nabopaTtopHbIM paboTam
CUJIMKATOB Nel
KOMIIJICKT BOIIPOCOB JJIsA
YCTHOTO Ompoca
OTYETHI 110
OCHOBBI XMMHUYECKO IIKC-2.1. nabopaTtopHbIM paboTam
2 2 TEPMOJIUHAMUKHA U 6 - 6 13 25 IIKC-4.2 Ne2,3
KUHETUKA T[IKC-4.4 KOMIUIEKT BOIIPOCOB JJISt
YCTHOTO opoca
OTYCTHI 110
3 3 @aomie pammoneemin | o ||| | g | eea | 0T R PO
CHJIMKATHBIX CHCTEMax TIKC-4.6 KOMILIGKT BOTIPOCOB /Ul
YCTHOTO Opoca
OTYETHI 110
4 4 [ToBepxHOCTHBIE SIBIEHUS, 8 ) 4 12 24 Zﬁg_ji naGop amx;g« paGoram
JIUCTIEPCHBIE CUCTEMBI JIKC-4.6 | xommiexr sonpocos s
YCTHOTO OIpoca
IIKC-2.1. KOMILJIEKT BOIIPOCOB
3auer i i i i i IIKC-4.2 JUIs 3a4eTa
IIKC-4.4
IIKC-4.6
Uroro: | 34 - 18 56 108

5.2. Conep:xaHue TUCUMILIIHMHBI

5.2.1. Coneprkanue pa3aesioB JUCIUTIINHBI (TUJAKTUYECKUE CIUHHIIBI).
Pasnen 1. «CBoiicTBa ¥ CTPYKTypa CUIITMKATOB»

CTpyKTypa CHIIMKATOB: MOIUGOPMHU3M, TBEPIbIC pacTBOpHI. [lmaBieHue, paciiaBbl CUIIUKATOB:
CTpO€HHE, CBOMCTBA. BbICOKOIUCIIEPCHOE COCTOSIHUE CHJIMKATOB. OJIEKTPOKMHETHYECKUE U
CTPYKTYPHO-MEXaHHUECKHE CBOMCTRA.

Pasnen 2. «<OCHOBBI XMMUYECKOM TEPMOJIMHAMUKHN Y KHHETUKHU .

TepMmoannamMuyeckrue (YHKIIUU COCTOSIHHS. YpaBHEHHE MEPBOTO Haydana TEPMOJUHAMUKH..
[Tonsitue sHTanenuu. 3akoH I'ecca, ciencTBus u3 3akoHa I'ecca. [loHATHS cTaHAAPTHBIX SHTAIBIUN
00pa3oBaHMs, CrOpPaHUsL.

CamMonpou3BoJIbHbIE M BBIHYXACHHbIE, HeoOpaTHUMble U oOpaTuMble mporecchl. [locTynarsl
Jlomonocosa M.B. [lonstre u crocoObI pacueTa HTPOIUH . 2,3-Havajia TEPMOIMHAMHUKHN

TepmoauHaMudeckass BO3MOXHOCTb OCYHIECTBICHHMS peakuuil U (ha30BBIX MpPEBpALICHUM.
N3o06apHO-M30TepMHUUECKIH, H30XOPHO-U30TEPMUYECKUNA TOTeHIMaNbl (d3Heprus [mb0ca, >HEeprus
I'enpMrommbIa), CocoOb! pacyera.

PaBHOBecue B rOMOTeHHBIX cucTeMax. TepMoanHaMuyeckue yciaoBus paBHoBecus. [lonHsitue
CTaOMJIBHOTO U METACTaOMIILHOTO COCTOSHUS. DU3MYECKUI CMBICT XUMHYECKOTO moTeHuuana ().
YcnoBue paBHOBecus IpH (Pa30BbIX NMEPEXOAax.

Xumuueckoe paBHoBecue. KuHeTHMUeckoe yCIoBHE XHMMHUYECKOrOo paBHOBecHs. BolpakeHue
KOHCTaHTBhl XMMHUYECKOTO PAaBHOBECHS NJsl HjAeajbHaX W peajbHBIX Ta3oB U PacTBOPOB. BiusHue
W3MEHEHUS BHELIHUX YCJIOBUM Ha COCTOSIHUE paBHOBecHs, npuHuun Jle-Illarense.

Paznen 3. «®a30Bble paBHOBECHSI B CUIIMKATHBIX CHCTEMAX
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Tepmoaunamudeckas Teopust (pa3oBeIX paBHOBecuil. OCHOBHBIE MOHATHS: (pa3a, KOMIIOHEHT,
HE3aBUCHMBIN KOMIIOHEHT, CTETIEHb CBOOOABI. Y ciioBus (da3zoBoro paBHoBecus. [IpaBmio ¢a3 ['nbO6ca.
[Ipumenenune mnpaBuiaa (a3 K OJHOKOMIIOHEHTHBIM cHUCTeMaM. JluarpaMma COCTOSIHUSL BOJIBL
JlnarpamMMsl COCTOSIHUSL OJHOKOMITOHEHTHBIX CHJIMKATHBIX CHCTEM.

Tepmuueckuit  aHamu3. IlocTpoeHMe KpPUBBIX — OXJIaXICHMs, JHArpaMMbl  COCTOSIHUS
JIBYXKOMIIOHEHTHOW CHUCTEMBI C IPOCTONH 3BTEKTUKOH 0€3 TBEpAbIX PACTBOPOB M XHUMHUYECKHX
coenunenuii. [lpumenenune npasuia a3 [mO6ca Kk ITByXKOMIIOHEHTHBIM crucTemaM. [IpaBuio peryara,
pacu€Tel IO MPaBUITy pblYara.

JluarpaMMbl  COCTOSIHUSL ~ JIBYXKOMIIOHEHTHBIX CHCTEM C OOpa30BaHUEM XHUMHYECKHX
COEAMHEHUH, IUIaBSMUXCA KOHIpYy3HTHO. CucteMbl ¢ 0Opa3oBaHMEM XUMHUYECKUX COECTUHEHUHN
IUIABSIIIMXCS MHKOHTPY3HTHO. [locTpoeHue nuarpaMMbl COCTOSIHMSI BYXKOMIIOHEHTHOM CHCTEMBI C
HENPEPHIBHBIM PAJOM KHUJIKHUX (TBEPIBIX) pacTBOPOB. JlnarpaMMbl COCTOSIHUSL JIBYXKOMIIOHEHTHBIX
CUCTEM C OIPAaHUYEHHOM pPACTBOPUMOCTBIO KOMIIOHEHTOB B TBEPAOM COCTOSIHUM C OBTEKTHKOM.
CunukaTHble JByXKOMIIOHEHTHBIE CHCTEMBI.

[Ipumenenne npaBmwia (a3 K TPEXKOMIIOHEHTHBIM cucTeMaM. I'paduueckoe n3o0paxeHue
COCTaBa TPEXKOMIIOHEHTHOM cucTeMbI. [locTpoeHne npocTpaHCTBEHHOW M TPOIKIIMOHHOW AUArpamMMBbl
COCTOSIHUSI TPEXKOMIIOHEHTHOM CHCTEMBI C TPOCTOM HBTEKTHKOW 0e3 TBEPABIX pPACTBOPOB U
XUMHYECKHUX COCTUHEHUM.

[locTpoenne u aHamu3 MPOEKIMOHHBIX JUArpaMM COCTOSIHUSI TPEXKOMIIOHEHTHBIX CHUCTEM C
XUMHMYECKHM COCOUHEHHEM, IUIABSINMMCA KOHTPYEHTHO UM WHKOHIPYEHTHO. [IpoeknuoHHas
auarpaMma COCTOSIHUSL TPEXKOMIIOHEHTHOM CHCTEMBI C KOHIPYEHTHO IUIABALIMMMCS XUMHYECKHUMHU
COCOUHECHUSAMHU [BOMHBIM M TpOWHBIM. IIpHMepsl TPEXKOMIOHEHTHBIX CHJIMKATHBIX JIHarpaMm
COCTOSIHMS M pacU€Thl I10 HUM.

CunukarooOpa3oBHUS B ABYX- U TPEXKOMIIOHEHTHBIX CHCTEMax, Mpolecchl TBEPA0(]a30BOro
B3aMOJCUCTBHS, TBEPAO(DA30BBIE pEaKIMM; CIEKaHWE M ero MEXaHU3Mbl, KpPHUCTALIM3AIMS U3
pacTBOPOB, 3apO/bIIE00pa30BaHKE, POCT KPUCTAIIOB, IPOLIECC PEKPUCTATITU3ALIH.

Pasnen 4. «[loBepXHOCTHBIE SIBJICHUSI, TUCIIEPCHBIE CUCTEMBD)

OcoOeHHOCTH  COCTOSIHMSI ~ BeIIecTBAa B  IMOBEPXHOCTHBIX  CIOSIX. TepMoaMHaAMUKa
MMOBEPXHOCTHBIX sBJICHUN. M300apHBIi MOTEHIIMAT TOBEPXHOCTH. [lOBEpXHOCTHOE HATSKEHUE.
SBnenune ancopOumm, TOHATHS ancopOeHT, azncopbar (amcopOTuB). Dusmueckas, XUMHYECKAS
aacopOIms. AncopOIMs Ha MOBEPXHOCTH paszaena (a3 TBEpAOE Teno-ra3, TBEPIOE TEI0-pacTBOP.
N3otepmbl ancopOuuu, ypaBHeHus Ppeitnanmxa, JIsHrMiopa. AcopOIust Ha MOBEPXHOCTH pasjena
KHUIOCTh-Ta3. [lOBEpXHOCTHO-aKTHBHBIC BeIECTBa, ypaBHeHHWe [uOOca. Pomb mMOBEpXHOCTHO-
AKTUBHBIX BEILECTB B MPOIECCaX TBEPJCHHUS LIEMEHTOB.

JIBa Tuna kinaccupuKaluu TUcrepcHbIX cucteM. [lomyuenue u cBONCTBa KOJUTOMIHBIX CUCTEM.
MuuensipHOoe CTpOEHHE KOJUIOUIHBIX pacTBOPOB. CTPyKTypa MULIEIUIBL. Y CTOWYUBOCTh M KOATYJISIIIUS
KOJUIOM/IHBIX CUJIMKATHBIX CHCTEM.

[TonsiTus: 301, TeNH, CTYOHU. ['€nu, UX CTPYKTypa U CBOMCTBA. DJIACTUYHBIE U XPYIIKUE TEIIH.
Mertoap! oxydeHus renei. 3actynHeBaHue, HabyxaHue, CHHepe3Hc, TuKcorponus. [ uapododbHocts n
rUAPOGUILHOCTH KOJUIOUAOB (THOPUIBLHOCTD B THOGOOHOCTB).

5.2.2. Coneprkanue TUCIUITINHBI 110 BHJIaM YI€OHBIX 3aHATHH.
JleknmoHHbIe 3aHATHS
Tabmmuma 5.2.1

Ne Howmep paznena O06Bem, gac. Tema nexmm
n/m JACITATUTIHBI OO 300 | O30
1 1 4 - - CTpyKTypa CHIMKATOB. 3HCKTpOKI/IHe"1;I/I‘IeCKI/IC U CTPYKTYpPHO-
MEXaHHYECKHE CBOIMCTBA
2 2 6 - - OCHOBBI XMMHUYECKOI TEPMOJAUHAMUKH U KHHETUKH.
TepMoMHAMUYECKHE ¥ KHHETHYECKUE PACUEThI
3 3 16 - - Tepmudeckuit aHayms3 . ®da30BbIc qUArPaMMBbI COCTOSIHUS OJHO-,
JIBYX-, TPEXKOMIOHCHTHBIX CHIIMKATHBIX CHCTEM
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TepMmoanHaMUKa MOBEPXHOCTHBIX SIBICHUM. Y CTOWYMBOCTH U
KOATyJISIHS KOJUTOWIHBIX CHUIMKATHBIX CHCTEM

4 4 8

Hroro: 34 - -

IIpakTnyeckue 3aHATUS
[IpakTryeckue 3aHATUS YU€OHBIM IJITAHOM HE IPEYCMOTPEHBI

JlaGopaTopHblie paboThI
Tabmmua 5.2.2
Ne Howep pasnena O6mem, gac. HanmvenoBanme nabopatopHoii paboThI
/T JUCLIUTUINHBI (0]02]0) 300 | 0390
1 1 2 - - Kunkoe crekio, moyryueHne, COCTaB, CTPYKTypa M CBOIcTBa
2 2 2 - - OnpefencHue TEMIOBHIX 3()(HEKTOB XUMHUSCKUX IPOILIECCOB
3 2 4 - - Omnpenenenue KOHCTAHTBI CKOPOCTH M HEPIHH aKTHBALIHH
MOHOMOJIEKYJISIPHOH peakiuu

4 3 2 - - Tepmuueckuil ananus

5 3 4 - - ®Da30B0O€ paBHOBECHUE KHUJIKOCTD - ap

6 4 2 - - ITosryyeHue 1 CBOMCTBA KOJUIOMIHBIX PACTBOPOB

7 4 2 - - [ToBepxHOCTHBIE SIBJIEHHS: a1cOPOIMS YKCYCHON KHCIIOTHI

HUroro: 18 - -

CamocrosiTesibHast padoTa CTyIeHTA

Ta0mnuma 5.2.3

Ne Howmep pasnena O0beM, yac.
P pasit Tema Bug CPC
n/n JACHMILIAHBI 0DO 300 00
1 16 - H3y4YCHUE TEOPETHIECKOTO
1 i CBoJiCTBa U CTPYKTYpa Marepuaa 1o pasieny;
CHJIMKATOB ITOJITOTOBKA K JTA00PaTOPHBIM
paboram
2 13 - H3YyYEHHE TCOPCTUIECKOTO
2 i TepMoOXuMHYECKUE U Marepuaa 1o pasieiny;
KUHETHYECKHE PACUETHI MOJITOTOBKA K JJAO0paTOPHBIM
paboram
3 15 - [MocTpoenue u aHanu3 ogHO-, H3Yy4YeHHE TEOPETUUECKOTO
3 i JIBYX- TPEXKOMIIOHEHTHBIX Marepuaa mno pasieiny;
CUITUKATHBIX (ha30BbIX MOJITOTOBKA K JJAOOpaTOPHBIM
JarpaMm paboram
4 12 - H3Yy4YEeHHE TEOPETUUECKOTO
[Ipomecchl cTabmIM3anuy U
Marepuaa 1o pasieny;
4 - KOAryJISIIUH CHITNKATHBIX
ITOJITOTOBKA K JIA00PaTOPHBIM
KOJUTOMIHBIX CHCTEM
paboram
Hroro: 56
5.2.3. IlpenogaBaHnwe AWCUUIUIMHBI BEAETCA C IPUMEHEHUEM  CIEAYIOIIMX  BHUJOB
00pa30BaTeNbHBIX TEXHOIOTHA:
— TpamuuuonHble  00pa3oBaTeNbHBIE  TEXHOJOTUH  OPUCHTHPYIOTCS HA  OpPraHU3aIUIo

00pa30BaTeNnpHOTO MpPOoIEcca, MPEANOIAraloy0 IPSIMYI0 TPAHCIALUIO 3HAHUN OT MpernojaBarens K
CTYZICHTY (IPEUMYIIIECTBEHHO Ha OCHOBE 00BSICHUTEIbHO-HIUTIOCTPATUBHBIX METOJIOB OOYUEHUS).
WNHpopManmoHHas JEKIHs — IMOCIEA0BATEIFHOE U3JI0KCHUE MaTepuaia B TUCIHMILTHHAPHON
JIOTHKE, OCYIIECTBIIIEMOE TPEUMYIIIECTBEHHO BepOaTbHBIMH CPEICTBAMHU (MOHOJIOT MTPETIOAaBaTENs).
JlaGopaTopHast pabota — opraHu3aius y4eOHOW pabOThI C peaTbHBIMH MaTEepPUATBHBIMH M
WHPOPMAIIMOHHBIME  O0BEKTaMH, YKCIIEpUMEHTANIbHAsE PadoTa C aHaJOTOBBIMU MOJIEIISIMU PEaTbHBIX
00BEKTOB.



— TexHonoruu mpoOJIEMHOr0 O0ydYeHHs — OpraHu3amus 00pa30BaTEILHOTO IpoIllecca, KOoTopas
Mpe.roiaracT MOCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3JaHUE YUEOHBIX MPOOJIEMHBIX CHTYallUd UIs
CTHUMYJIUPOBAHMSI aKTUBHOW MTO3HABATEILHOM JESITEIIbHOCTH CTYACHTOB.

[IpobnemHas nekuus — U3JI0KEHUEe MaTepuala, IpeArnoiaraioee MoCTaHOBKY NMPOOJIEMHBIX U
JMCKYCCHOHHBIX BOIIPOCOB, OCBELICHHWE PA3JIMYHBIX HAYYHBIX IOJXOJIOB, aBTOPCKHE KOMMEHTApHH,
CBSI3aHHBIE C PA3JIIMYHBIMHU MOJICIISIMU MHTEPIIPETALUU U3y4aeMOro MaTepuaia.

— HH}popManmoHHO-KOMMYHUKAIIMOHHBIE ~ 00pa30BaTeNIbHbIE TEXHOJOTUM —  OpraHU3alusd
00pa3oBaTeNFHOTO MPOIecca, OCHOBaHHAsI HA IPUMEHEHUH CTICIIMAIM3UPOBAHHBIX MPOTPAMMHBIX CPE/T
1 TEXHUYECKUX CPEJICTB paObOTHI ¢ HHPOpMAITHECH.

Jlekuusi-BU3yanu3anusi —  W3JO0XKCHHE  COJCpPKAHUS  CONPOBOXKIACTCS  Ipe3CHTAIHen
(meMOHCTpaIyel yaeOHbIX MaTepHAIIOB, MPEICTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CHUCTEMax, B T. 4.
WUTIOCTPATUBHBIX, TPaQUUECKUX, ayAUO- U BUIEOMATEPUATIOB).

— CTpyKTYpHO-IOTHYECKHE WIM  33/JlaHHBle  TEXHOJIOTUH, TO3BOJIAIONIME  TOATAMHYIO
OpraHU3aIMI0 MOCTAHOBKU AMJAKTHYECKUX 3a/lad, BbIOOpa CIIOCOOOB WX pEIIeHUs, TUArHOCTUKU U
OLIEHKU TMIOJyYEHHBIX pe3ynabTaToB. JIOrMKa CTPYKTypHUpOBaHMSA 3a/ad MOXET OBITh pa3HOW OT
MPOCTOTO K CIOKHOMY, OT TEOPETUIECKOTO K MPAKTHYECKOMY MIIH HA00OPOT.

6. TemaTHKa KypcoBbIX paGoT/IPOEKTOB
KypcoBbie paboTbl/IpOeKThl y4eOHBIM TJIAHOM HE MPEyCMOTPEHBI

7.KoHTpO/bHBIE Pa0OTHI
KoHTposbHbIe paboThl y4eOHBIM IJIAHOM HE MTPEyCMOTPEHBI

8. OueHka pe3yJabTaTOB 0CBOEHMS U CIUIIUHbBI

8.1. Kpurepuu oOll€cHUBaHUSI CTENEHU TOJHOTHI M KadeCTBa OCBOCHHUS KOMIIETEHUHMH B
COOTBETCTBHH C IJIAHUPYEMBIMU pe3yiibTaTaMu 00ydeHus npuBeAeHb! B [Ipunoxxenun 1.

8.2. PeliTuHrOBasl CUCTEMa OIICHHUBAHUS CTEIEHU IMOJHOTHI M KadecTBa OCBOECHUSI KOMIIETECHIIHI
oOyuatroruxcsi O9HON GopMbI 00yUEeHHUS MpeacTaBieHa B Tabmuie 8. 1.

Tabmuma 8.1
Ne n/mt | Byl MeponpusaTHii B paMKaxX TEKYIEro KOHTPOJIS | KomuuectBo 6anos
1 Texymias arrectanus
1 Brimonnenue u 3anura 1abopatopHbix padboT Nel,Ne2 0-6
2 VYerasiil onpoc o Teme: «CBOKWCTBA U CTPYKTYpa 0-10
CHJIUKATOBY
3 YceTHbll onpoc 1o TeMe «TepMOXUMUYECKUE pacuEThI» 0-10
NTOTI'O 3a nepBylo TEKYyIIyIO aTTECTAIHIO 0-26
2 TeKylas arTecTalus
1 Brinonaenue u 3anmra 1abopatopHbix padbot Ne 3,4,5 0-9
2 VYerHbii onpoc 1o TeMe «KnHeTnueckue pacu€Tohy 0-10
3 VYerHbii onpoc 1o TeMe «Da3oBble paBHOBECUS B 0-12
JIBYXKOMITOHEHTHBIX CHJIIMKATHBIX CHCTEMAX»
NTOTI'O 3a BTOpYIO TEKYIIYIO aTTECTALUIO 0-31
3 Tekyuas aTTecTanus
1 BrimoHeHune u 3anmTa J1abopatopHbIx padbot Ne 6,7 0-6
2 VYerHbI onpoc 110 TeMe «I10BEpXHOCTHBIE SBICHUS, 0-10
KOJIJIOUJHBIE PACTBOPBI»
3 YcTHbIN onpoc 1o TeMme «Pa30Bble paBHOBECHS B 0-27
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TpéXKOMHOHeHTHBIX CHJIMKATHBIX CUCTEMAax»

NTOI'O 3a TpeThIO TEKYIIYIO ATTECTALIUIO

0-43

BCEI'O

100

9.YyebOHO-MeTOANYECKOE M HHPOPMAIIHOHHOE 00ecTiedeHne U CIUTTHHbI

9.1. IlepeueHpb peKOMEHIyeMOH JIUTEpaTyphl IpeacTaBieH B [Ipunoxennn 2.

9.2. CoBpemeHHbIe MTpodecCHOHaATBHBIE 0a3bl TaHHBIX 1 HUHPOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI:

https://www.iprbookshop.ru/

yauBepcurerta http://bibl.rusoil.net/

yauBepcutera YI'TY http://lib.ugtu.net/books

OneKTpoHHas
«TexHOpMaTUBY.

CIIpaBOYHAs

cucreMma

OuOianoTeyHas cucTeMa

HOPMaTUBHO-TEXHUUYECKOU

DneKTpOHHBIN KaTanor/DnekTponHas ouommoreka TUY http://webirbis.tsogu.ru/
[udposoit 0OpazoBaTenbHBIA pecypc

IPR SMART

OnexkTpoHHO-0nOIMoTeyHast cuctema «KoHCcynbpTanT cryneHTa» www.studentlibrary.ru
DnekTpoHHO-OnbroTeuHas cucreMa «JIanpy https://e.lanbook.com
O6pasosarenbHas miatdopma FOPAWT www.urait.ru
Hayunas snektponnas 6ubnmoreka ELIBRARY.RU http://www.elibrary.ru
Hanmonanwsnas snexrponnas oubauoreka (HObB)
bubnuorexu HedTsHBIX By30B Poccun :
OnektponHas HererazoBas oubdauorexa PI'Y Hed T n raza um. ['yokuna http://elib.gubkin.ru/
OnexktpoHHass OubnuoTeKka Y(UMCKOTO TOCYJapCTBEHHOTO HE(TIHOTO

TEXHUYCCKOI'O

bubnroreyHo-MHPOPMAIIMOHHBII KOMITJIEKC YXTHHCKOTO TOCYAApCTBEHHOTO TEXHHYECKOTO

AOKYMCHTAallUN

9.3. JlumeH3uOHHOE H CBOOOJHO pAaCIpOCTpaHseMOe TporpaMMHOe oOecredyeHue, B T. U.
oreuecTBeHHOTO mpom3BozacTBa: Microsoft Windows; Microsoft Office Professional Plus; Ceo6onHo-
pacnpoctpansemoe [10.

10. MaTepuaJbHO-TeXHHYECKOE o0ecneuyeHue TUCIMILTHHBI

[Tomemienust A TPOBEACHUS BCEX BHUAOB palbOTHI, MPEIYCMOTPEHHBIX YYEOHBIM IIJIAHOM,

YKOMILJICKTOBAHLIL H€O6XO,Z[I/IMI>IM O60py2[OBaHI/IeM U TCXHUYCCKHUMU CPCACTBAMU 06yLI€HI/I}I.

HaumeHnoBanue yaeOHBIX
MIPEeIMETOB, KYpCOB,
JUCLUIUIUH (MOIyen),

HaumenoBanue HOMeHIeHI/Iﬁ JUISL IPOBEACHUS
BCCX BUIOB y‘le6HOI>1 JACATCIIbHOCTH,

Anpec (MecTOIoI0KEHNE) MOMEIICHHH
JUTSL IPOBEJICHUS BCEX BHIOB YUCOHOMN
JIeSITeIbHOCTH, IPETyCMOTPEHHON

Ne |mpakTrku, HHBIX BUIOB OPEIyCMOTPCHHON y4eOHBIM [UIAHOM, B TOM | y4eOHBIM IUIAHOM (B ClTy4ae peaan3ainu
1/ |y4eOHOM IesTeNbHOCTH, YHCJIe MOMEIEHHUS ISl CAMOCTOSITEITbHOM 00pa3oBaTeIbHON MPOrPaMMBI B CETEBOM
MIPEAYCMOTPEHHBIX YYSOHBIM paboThI, ¢ YKa3aHHEM MEPEUHs] OCHOBHOTO (hopme TOTIOTHUTENBHO YKa3bIBACTCSI
TJIAHOM 00pa30BaTeIbHON o0opynoBaHus, y4eOHO-HATIISAAHBIX IOCOOMH | HAaMMEHOBAaHHE OPraHU3AIMU, C KOTOPOit
MPOrpaMMBI 3aKJIFOYCH JIOTOBOP)
.HCKHI/IOHHI)IG 3aHATUA: YdeOHast ayauTopust s
TNPOBEACHUA 3aHATUHN JICKIITMOHHOI'O THIIA,
TPYHNHIOBBIX W HWHAUBUAYAJIbHBIX KOHCyJIBTaLIHﬁ;
. Du3uecKas XUMUs Zigg;iﬂ ;Zgﬁ’f’“’;qe o ;ggz:’(yzﬁzzf 625001, Tiomerickas 06macts, . TroMeH,
CHJINKATOB CTyJNbsl, JOCKa ayJIUTOpHas. Kowmmeiorep B yn. Jlynauapexoro, A.4
Kommiekre — 1 1T, mnpoekrop - 1 mr,
HpoeKL[HOHHBIfI OKpaH -— 1 mT., aKyCTHYECKas

cuctema (KOJIOHKH) - 2 IT.
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JlaGopaTopHble 3aHATHA: YueOHAst ayIUTOpHS UL
NpOBeeHUS 1ab0PaTOPHBIX 3aHATUH IPYNIOBBIX U
WHAUBUIYaJbHBIX  KOHCymbTammi;  Tekymero| 625001, Tromenckas o61acTs, I. TiomeHsb,
KOHTPOJISI W TIPOMEXYTOYHOH  aTTecTaluy, yi. Jlynauapckoro, 1.4
Ne906,910,912, YueGHast mebOenb: CTONBI, CTYIb,
JIOCKa ayAUTOpHasI.

CamocrositenpHass  pabora: [lomemenne mst| 625001, TromeHckast 00:1acTb, T. TIOMEHB,
CaMOCTOSITENbHOW  paboThl  o0ydaromuxcs ¢ yi. Jlynagapckoro, 1.2 xopi. 1
BO3MOXHOCTBIO IIOJKIIOUCHUS K ceTu «AHTepHeT»
u  oOecreyeHHEM [OCTylla B  3JIEKTPOHHYIO
nHpopMaoHHO-00pa3oBaTensHyo cpexy, Ne355,
VuebHast MeOenb:  CTONBI, CTyNbs, JOCKa
ayauTopHasd. KoMmbioTep B KOMIUIEKTE — 5 MIT.,
IIPOEKTOP — 1 IIT., IPOEKIUOHHBIA 2KpaH — 1 mT.

CamocrositensHass  pabora: [lomemenne amst| 625001, Tromenckast 06:1acTb, T. TIoMeHb,
CaMOCTOSITENbHOW  paboThl  o0ydaromuxcs ¢ yi. Jlynagapckoro, 1.2 xopi. 1

BO3MO>KHOCTBIO TTOJKIIIOUEHHS K ceTh «lHTepHeT»
u  oOecrieyeHHEM [OCTylla B  3JIEKTPOHHYIO
nHpopMaoHHO-00pa3oBaTensHyo cpexy, Ne362,
VYuebHas  MmeOenb:  CTONBL,  CTYynbs, JOCKa

ayanTopHas. Kommerorep B KoMruiekTe — 5 mirt.

11. Metoanueckue ykazanusi mo opranuzamuu CPC
11.1. Meroauueckue yka3aHus MO MOATOTOBKE K, TaAOOPaTOPHBIM 3aHITHSM.

1. [aneueBa H.B., Areiikuna O.B. XXunkoe crekno. Ilomydenume, cocraB, CTpyKTypa W
CBOWCTBA: METOAMYECKHME YKa3aHUs K BBIMOJHEHHUIO J1abopaTOpHON palbOThl MO AMCLHUIUIMHAM
«XUMHS B CTpoUTENbCTBE», «OCHOBBI (PU3UKO-XMMHUYECKHUX TPOIECCOB B CTPOUTEIHCTBE)
npeaHasHaueHsl 11 oOyuatommxcs o HanpasieHuto 08.03.01 «CTpouTensCTBOY, MO CIENUATbHOCTH
08.05.01 «CTpouTenbCTBO YHUKAIBHBIX 3JaHUN U COOPYKEHUI» OYHOM W 3a04HOW (opM OOyUCHHS
Tromens: U3znatensckuit uentp bBUK, TNV, 2016. — 36 c.

2. Kauanoga, I'.C. Onpenenenue TerioBbIX 3P(HEKTOB XUMHUUECKHX IMPOIECCOB: METOIUYECKHE
yYKa3aHUs K BBINOJHEHUIO J1TabopaTopHOH paboTe Mo AMCHUIUIMHE «XHUMHS» Uil O0y4aroIuXcs
nHanpaBienuid noarotoBku: 08.03.01 «CrpowmtenbctBoy, 20.03.01 «TexHocdepHas 0€30maCHOCTHY,
13.03.01 «Temnmosnepretuka u TtemnorexHuka», 18.03.02. «3DHepro- u pecypcocodeperaroime
MPOIIECChl B XMMHUYECKON TEXHOJOTUU, HepTeXxumMuu U OmorexHonorum» / coct. Kavamosa I'.C.; —
Tromens: U3natensckuii nentp bBUK TUY, 2019. - 15 c.

3. Kauvamosa I'.C., HectepoBa E.JI. Onpenenenre KOHCTaHTBI CKOPOCTH M DHEPTHU aKTUBAIUH
MOHOMOJIEKYJISIDHOM PpEaKLUU OKUCIEHUS WHOJUCTOBOJOPOJHOM KHCIOTBI IIEPEKHUCBhI0 BOIOPOAA!
METOJIMYECKUE YKa3aHUS K BBIMOJHEHUIO JabopaTopHOil paboThl mo aucHumuinHe «®Pusznyeckas
XUMHUsD» Ui cTyneHToB HampasieHus 18.03.02 «3Duepro- u pecypco coOeperaromme Mporecchl B
XUMHYECKON TEXHOJOTUHM, He(PTEXUMHUHU M OHOTEXHOJOTHH» MU Npoduiro MOoAroToBkH «OxpaHa
OKpy>Kalomiel cpeisl M PpalOHAIBHOE HCHOJIb30BAHUE MPUPOAHBIX PECYpCOB» OYHOH (POPMBI
oOyuenwus. - Tromens: U3marensckuit ientp bBUK, TUY, 2018. — 22c¢.

4. Kayanosa, I'.C. TepMudeckuii aHaJIn3: METOIUYECKUE yKa3aHUS K BBIIOJHEHUIO TaOOpaTOPHOI
paboThl o AucruIuImHe Puznyueckas XUMuUs I o0ydaronuxcst HarpasiaeHus moarotoBku 18.03.02
DHepro- u pecypcocOeperammme MpoLIecchl B XUMHUYECKOW TEXHOJOTHH, HeDTEXUMHH U
OnoTexHONIOTHU 04HOM hopMbl 0OyueHus. —Ttomens: Trom[ HI'Y. -2016. — 14c.

5. KauganoBa, I'.C. ®a30oBble paBHOBECHS JKHUIKOCTb — Map: METOJUYECKHE YKa3aHUA K
BBITIOJTHEHUIO J1a0OpaTOpHBIX paboT Mo aAucuuIUimHe «®Pusznyeckas XuMUS» IS CTYIEHTOB,
oOyuaromuxcss no HampasineHuto 18. 03. 02. «BQHepro- u pecypco cOeperaroniye IMpoLEcCH B
XUMHYECKON TEXHOJOTUHM, HePTEeXUMHUU M OHOTEXHOJOTHMH» MU NpoduiIro MoAroToBkH «OxpaHa
OKpY>KaloIlel cpesibl U palioHAIBHOE MCIOJIb30BaHUE MIPUPOIHBIX PECYpcoB» BcexX (hopM oOydeHusl.
— Tromens: TroM['ACY. — 2016. — 13c.
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6. Areiikuna O.B., Tomsuckas C.A. IlomydeHune M YCTOWYMBOCTH KOJUIOMIHBIX PACTBOPOB:
METOAMYECKHE YyKa3aHWs K BBHITIOJHCHHUIO JIA0OpAaTOpPHOW padoThl mo aucturuiuHe "Xumus' s
crynentoB HampasieHus 08.03.01 «CtpourenbctBo» ouHoil Gopmbl oOyuyenus. - Tiomens : TUY,
2017.-24c.

7. Kauanosa, I'.C. AncopOmusi yKCyCHOUM KHCIIOTHI Ha TBEPAOM copOeHTe: XuMusi BOABL: yaeOHOe
nocobue / I'.C. Kauanona, E.1O. Kazannesa. — Tromens: TUY, 2019. — 141 c.

11.2. Meroaudeckue yKa3aHus 1O OPraHU3alUA CaMOCTOSITEIIbHOM PaOOTHI.

1. Kauanosa, I'. C. DneMeHThl XUMUYECKON KUHETHUKU, KMHETHUYECKUE pacueThl [DJIEKTPOHHBIN
pecypc]: yueOHOe mocoOue Jjisi CaMOCTOSTEIbLHOH padOThl M KOHTPOJS 3HAHWUK IO JUCIMIUIMHE
"®Ouznveckas xumusa" mis HanpasieHus 270800.62 "CtpoutenbCcTBO", MO MPOGUIIO MOATOTOBKH
"MPOU3BOJICTBO CTPOUTENHHBIX MAaTEPHATIOB, KOHCTPYKIUN U n3aenuit" ouHoit hopmel o0ydenus. / I
C. Kavanosa. - Tiomens : TioM['ACY, 2012. - 30 c. - Pexxum moctyma : http://elib.tyuiu.ru/wp-
content/uploads/2016/11/1.pdf.

2. Kaganoma, I'. C. OCHOBBI XHMHYECKOH TEPMOIUHAMHKH, TEPMOXHMHYCCKHE pPACUCTHI
[DnexTpoHHBIN pecypc]: yueOHOe mocoOue i caMOCTOSAT. padOThl M KOHTPOJS 3HAHHWM MO JWCII.
"®Ouznueckas xumusa" IS CTyH., oOydatomuxcs mo HampasieHuto 270800.62 "CrpoutenbcTBo" u
npoduitro moarotoBku "I1" ounoit dhopmer o6yuenus / I'. C. Kaganosa. - Tromens : Tiom['ACY, 2011.
- 22 c. - Pexxum nmocryma : - http://elib.tyuiu.ru/wp-content/uploads/2016/10/31.pdf.

3. Kauvanora, I'. C.  ®a3oBbie paBHOBECHsI B JIBYXKOMIIOHEHTHBIX CHCTEMax [DJIEKTPOHHBIN
pecypc]: yueOHoe mocobme 1o aucuuiuinHe "®dwu3mdeckas xumusa" Juis HamnpabieHus 270800.62
"CtpoutensctBo", mo npoduato noaroroBku "I1" ounoit popmer odyuenms / I'. C. Kauanona. -
Tiomens : TioM[[ACY, 2011. - 34 c¢. — Pexum gocryma : http://elib.tyuiu.ru/wp-
content/uploads/2016/10/87.pdf.

4. Kayanoga, ['.C. ®u3nueckast XuMusi B IPOU3BOJICTBE CTPOUTENILHBIX MAaTEPUAIIOB, KOHCTPYKIUH
W U3Jenuil [DIeKTpOHHBIN pecypc]| : ydeOHoe mocoOue mo AuciuiuinHe "dusznueckas XxuMus' mis
CTYICHTOB M MarucTpantoB HampasieHus 270800.62 "CrpourenbcTBo", mpoduiab MOATOTOBKU
"[Ipon3BOJCTBO CTPOMTEIBHBIX MAaTEPUATIOB, KOHCTPYKIUN WU H3Aenuil" O4HOW (OpMBI OOyUCHHS
YMO /T. C. Kauanosa ; TroMeHCKU# TOCYyIapCTBEHHBIN apXUTEKTYPHO-CTPOUTEIHHBIN YHUBEPCHUTET,
kadeapa obmieit u crenuanbHoi xumuu. - Tromens: TroM['ACY, 2013. - 76 c. : un. - Pexxum gocryna
. http://elib.tyuiu.ru/wp-content/uploads/2016/10/128_1.pdf.
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http://217.116.51.39/cgi-bin/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=READB&P21DBN=READB&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D0%B0%D1%87%D0%B0%D0%BB%D0%BE%D0%B2%D0%B0,%20%D0%93.%20%D0%A1.
http://elib.tyuiu.ru/wp-content/uploads/2016/11/1.pdf
http://elib.tyuiu.ru/wp-content/uploads/2016/11/1.pdf
http://217.116.51.39/cgi-bin/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=READB&P21DBN=READB&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D0%B0%D1%87%D0%B0%D0%BB%D0%BE%D0%B2%D0%B0,%20%D0%93.%20%D0%A1.
http://elib.tyuiu.ru/wp-content/uploads/2016/10/31.pdf
http://217.116.51.39/cgi-bin/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=READB&P21DBN=READB&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D0%B0%D1%87%D0%B0%D0%BB%D0%BE%D0%B2%D0%B0,%20%D0%93.%20%D0%A1.
http://elib.tyuiu.ru/wp-content/uploads/2016/10/87.pdf
http://elib.tyuiu.ru/wp-content/uploads/2016/10/87.pdf
http://elib.tyuiu.ru/wp-content/uploads/2016/10/128_1.pdf

[Tpunoxenne 1

ILnanupyemble pe3yJbTaThl 00yUeHHs A1 GOPMUPOBAHMSA KOMIETEHIMH U KPUTEPHHU UX
OLICHUBAHUS

Jucnunnvaa PU3HUECKAs XUMHUS CHJIMKATOB

Kon, HanpaBiieHre moroTOBKH

08.03.01 CTpoUuTeancTBO

Hanpagnennocts (mpopuis) [IpOU3BOACTBO M TPUMEHEHUE CTPOUTEILHBIX MAaTEPUATIOB, U3JICTUN U

KOHCT 5048
Kon Konu
Kpurepuu oLileHUBaHUA pe3yIbTaTOB 00y4eHHs
KOMIIETCHIINY | HauMEHOBaHHE
pesyJbTara
00ydeHus 1Mo 1-2 3 4 5
JHCLUIIIMHE
N N o0yyaromuics
oOyuaromuiicss He | oOydJarouuiics
JOCTaTOYHO 3HAET .
3uats (31): 3HaeT OCHOBHBIE HEZ0CTATOYHO oOyuarommics
3aKOHBI COTJIACHO
OCHOBHbIE 3aKOHBI B MOJIHO 3HAET 0€3yKOPHU3HEHHO
HpOrpaMMBbI, HO
3aKOHBI COOTBETCTBHH C SAKOHBI COTMACHO | (oo 3HAET 3aKOHHI,
XUMHYECKOH TpeOOBaHUAMHU pOrPaMMBl, 01111361@1 . COTJIACHO
TEpPMOJWHAMUKH, | MPOTPaMMBbI 1 JIOIyCKaeT oTBETE Hap IIPOTPaMMBI, Ha
XUMHYECKOH OTBEYaeT OLIMOKH MPHU BOIIPOCHI 1aeT
HEKOTOpBIE M3
KHHETHKH, NPaBIJIBHO MCHEE | OTBETE Ha TIOJTHBIC U
MIOCTABJICHHBIX
(ha30BBIX YeM Ha IIOJIOBUHY | TIOJIOBUHY W3 pa3BEepHYTHIC
. BOIIPOCOB I
paBHOBECHI HOCTaBICHHBIX MOCTaBJIEHHBIX OTBETHI
JOITyCKaeT
BOIIPOCOB BOIIPOCOB
HETOYHOCTH
oOyuatommuiics He .
N Y oOyyaromuics
o0yuarormuics BCeria croco0eH .
Ymers (V1) IIPOrHO3UPYET Ha oOygaromuiics
MPOTHO3UPYET Ha HPOTHO3UPOBAThH
HPOTHO3UPOBAThH OCHOBaHHHU 0€3yKOPU3HEHHO
OCHOBaHHHU Ha OCHOBaHHWHU
IKC-2.1. Ha OCHOBaHUU TEpMOJUHAMUYECK | MPOTHO3UPYET Ha
TEPMOJIMHAMUYECK | TEPMOJMHAMHYECK
Omuenka TepMOTHHAMUYEC UX TOTEHIIHAJIOB, OCHOBaHHHU
HX HOTEHINAJIOB, UX MOTECHIHAJIOB,
BO3MOXXHOCT | CKHX KOHCTaHT TEPMOJMHAMUYECK
KOHCTaHT KOHCTaHT
n HOTEHIHUAJIOB, paBHOBECHS UX TOTEHIHAJIOB,
paBHOBeCHs paBHOBECHS
MPOTEKaHHUs | KOHCTAHT BO3MOXHOCTB H KOHCTaHT
. BO3MOXKHOCTb U BO3MOXXHOCTB H
XMMHUYECKOH | paBHOBeCHS HalpaBJICHUE paBHOBeCHS
HarpaBJieHHe HalpaBJICHHE
PEaKINK IPH | BO3MOXKHOCTD U NPOTEKAHUS BO3MOXXHOCTh U
NPOTEKaHUs NPOTEKAHUS
3aJJaHHBIX HarpaBJieHHe XUMHUYECKUX HarMpaBJIeHUE
XUMHYECKHX XUMHUYECKUX N
YCIOBUSIX NPOTEKaHUs N N peakuuii, a Takke | IPOTEKaHUs
peaKIHii, a TAKIKE | peakiui, a TaKkxKe
XUMHUYECKUX BIIMSTHUS XUMHUUYECKHX
. BIIUSTHUS BIIMSTHUS 9
peakuuii, a pa3IUYHbBIX peakiuii, a Takxe
Pa3IMYHBIX Ppa3IUYHbBIX
TaKOKe BIVSTHUS (axTopoB Ha BIIHSTHUS
(akTopoB Ha (axTopoB Ha
Ppas3IUYHbBIX COCTOSIHHE Ppas3IUYHbBIX
COCTOSTHHE COCTOSIHHE
(akTopoB Ha paBHOBECHSI IPU (axTopoB Ha
paBHOBeCHS ITpU paBHOBECHSI IPH
COCTOSTHHE (a3oBBIX COCTOSTHHE
(a3oBbIxX (a3oBbIx
paBHOBECHSI IPH Hepexozax, paBHOBECHsI IPU
nepexozax, nepexoJax,
(hazoBBIX MMEIOIINX MecTO B | (a3oBbIX
MMEIOIINX MECTO B | MMEIOIMX MECTO B
nepexoax, poreccax nepexojax,
nporueccax npoueccax
HMEIOIIHIX MECTO IOy 9eHUS HMEIOLINX MECTO B
TOJTyYeHHS HOJTy4YeHHS
B IIpoleccax CTPOUTENBHBIX nporeccax
CTPOHTEIBHBIX CTPOUTEIBHBIX
HOJTy4eHHS MaTepuaos, MOJTYYEHHS
MaTepHaloB MaTepuaos C
CTPOUTEIBHBIX JOnycKast CTPOMTEIBHBIX
JIONyCKasi rpyOble | MHUHHUMaJIbHBIMU
MarepuanoB HEKOTOpbIE MaTepUaioB
OLIMOKH SHEPreTHIECKUMHU
OIINOKHU
3arpaTaMu
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Kon Konu
Kpurepun olleHUBaHHS Pe3yIbTaTOB 00yUSHHUS
KOMIIETCHIIMK | HaUMEHOBaHHE
pesyJibTata
00ydeHus 1Mo 1-2 3 4 5
JMCLUIIIMHE
oOyuarormuiics He . o0yyaromuiics oOyyvaromuics
. y oOyyarommuics y yd
Bmanets (Bl). OBJaJe e OBJaJe OBJIaAC]I
HaBBIKAMH HaBBIKAMU HaBBIKAMU HaBBIKAMU
HaBBIKAMU
BBIYHCIICHHSA BBIYHCIICHHS BBIYHCIICHHS BBIYHCIICHUS
BBIYHCIICHHS
TETIOBBIX TETIOBBIX TETJIOBBIX TETIOBBIX
TETJIOBBIX
3¢ pexToB, 3¢ pexToB, > beKToB 3¢ pexToB, 3¢ QeKToB,
TEPMOJMHAMUYE | TEPMOAUHAMUYECK ’ TEPMOJMHAMUYECK | TEPMOIUHAMHYIECK
TEPMOJMHAMHUYECK
CKHX MX TOTEHINAJIOB, MX HOTEHIHAJIOB, UX TOTEHI[HAJIOB,
MX TOTEHIHAJIOB,
MOTEHINAJIOB, KOHCTaHT KOHCTaHT KOHCTAHT
KOHCTaHT
KOHCTaHT paBHOBECHS, paBHOBeCHS, paBHOBECHSI,
paBHOBeCHS,
paBHOBECHS, (ha3oBBIX dasossix (ha3oBBIX (ha30BBIX
(a3oBbIx paBHOBecHii B . paBHOBecHii B paBHOBeECHii B
. paBHOBecHii B
paBHOBeCHIA B MHOTOKOMITOHCHTH MHOTOKOMIIOHEHTH | MHOTOKOMIOHEHTH
MHOTOKOMITOHEHTH
MHOTOKOMIIOHEH | BIX CHJIMKaTHBIX BIX CHJTMKAaTHBIX BIX CHUJIUKATHBIX
BIX CHJTMKAaTHBIX
THBIX cucTeMax B cucTeMax B cucTeMax B
nporuecce cueTemMax B nporuecce nporecce
CHJTMKATHBIX
p nporuecce p P
cucTeMax B HOJTyYeHHS HONVUGHISL HOJTy4eHHS TOJTy4eHHUS
npouecce CTPOUTEIBHBIX i CTPOUTEIBHBIX CTPOUTEIBHBIX
CTPOUTEIBHBIX
HOJTy4eHHUs MaTepuasoB C MaTepuanoB, HO MaTepUalioB C
MaTepuanoB, HO
CTPOUTEIBHBIX MHHHUMaJIbHBIMU BLIIOTHSET JIOIyCKaeT MUHAMAJbHBIMU
MarepuaioB SHEPreTHYECKUMHU HeOobIIHe SHEPreTUUECKUMU
omuOKaMu
3arpaTaMu HETOYHOCTH 3atpaTaMmu
IIKC-4.2 3nats (32):
BbINOMHEHH | METOIUKH obydaroruiics He .
oOyuarommuiics
e 9KCIIEpPUMEHTAITh JIOCTaTOYHO 3HAET
N JOCKOHAJILHO
J1a0OpaTopH | HOTO METOAUKH oOyuaromuiics
3HAET METOMKU
BIX orpe/ieIeHus . BBITIOJTHEHHS 3HAET METOJUKH
. oOyuyarommuiics He BBITIOJIHEHHUS
ornepanui KOHCTaHT Jab0PaTOPHBIX BBITIOJTHEHHS
3HAET METOJUKH o 11ab0pPATOPHBIX
paBHOBecHS, oreparui; 71ab0paTOPHBIX .
BBITIOJTHEHHS o oreparui;
SHEPTUH MHCTPYKIIUH I10 oreparui;
nmabopaTOPHBIX . HHCTPYKIIMHU IO
aKTHBAIWH, . TEXHHKE MHCTPYKIUH 110
oreparui; TEXHHUKE
MOCTPOCHUHU 0€301acHOCTH IPH | TEXHHKE
UHCTPYKIIMH 110 0€301acHOCTH MpH
KPHBBIX BBINOJIHEHUH 6e301macHoOCTH MpH
TEXHHUKE BBITIOJTHEHUH
OXJTXKICHUS, 71abopaTOPHBIX BBITIOJTHEHUU
6e30macHOCTH IpH o 11a00paTOPHBIX
(a3oBbIx oTiepanui, J1a00PaTOPHBIX .
BBITIOJTHEHUU S ornepanuii, Ha
JarpaMm, JIOIyCKaeT oreparuii, HO
Ja00PaTOPHBIX BOMPOCHI 1aeT
TpUBJIEKAs IPU o OLIMOKY MpU JIOMycKaeT
ornepanu MOJIHBIC U
3TOM OTBETE Ha HEKOTOpbIC
pa3BepHyThIC
COOTBETCTBYIOII MOJIOBHHY W3 HETOYHOCTH
9 OTBETHI
it MOCTaBJIEHHBIX
MaTreMaTHYeCKHi BOIIPOCOB
anmapar
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Kon
KOMIIETEHIUH

Konu
Kpurepun olleHUBaHHS Pe3yIbTaTOB 00yUSHHUS
HaMMEHOBaHUE
pesyJibTata
00ydeHus 1Mo 1-2 3 4 5
JMCLUIIIMHE
Ymets (Y2):
00pabaTbIBaTh
9KCIIEpPUMEHTAITh
HbBIE JIAHHBIE,
Ipu pacuérax o
. o0yuaroImuics N .
KOHCTaHT o0yuaromuics 06paBATLIBACT obyuatoruiics o0yyJaromuicst
paBHOBECHS, o0pabaTbIBaeT p obpabaTpIBaeT 0€3yKOPHU3HEHHO
IKCIIEPUMEHTAIILH
SHEPTUH OKCTIEPUMEHTAIBH | [ JKCIEPUMEHTAlIbH | 0OpabarhiBaeT
aKTHBAIIWH, bl€ JIaHHbIE, - ’ bI€ JIAaHHbIE, IKCIIEPUMEHTAIIbH
MOCTPOCHUHU HpUBJIICKAs P . | mpuBnekas bI€ JIaHHBIE,
. | cOOTBEeTCTByIOIINI N
KPHBBIX COOTBETCTBYIOIINH . COOTBETCTBYIOIIUN | TPAMOTHO
L MaTeMaTU4eCKHUi .
OXJIXKACHUS, MaTreMaTH4eCKui ALILADAT © MareMaTUYeCKui MpUBJIEKas
(a3oBbIX anmapar, JA0IrycKast p anmapar, JIOyckasi | COOTBETCTBYIOLIMI
MaKCUMaJIbHBIMU N
JuarpaMm IPU 9TOM rpyObIe HeOoIpIIHe MaTeMaTHIeCKUi
DHEPreTUUECKUMHU
TpUBJIEKAst IPU OLIMOKH HETOYHOCTH anmapar
3arpaTaMu
9TOM
COOTBETCTBYIOII
ui
MaTreMaTUYeCKui
anmapar
N o0yyatrormuiics obyuatoruiics
. oOygaromuics yHarol YHaIomt
Bunazers (B2): BJIaJIeeT HAaBBIKAMU | BJIAJIE€T HABBIKAMU
IJIOXO BIAJIeeT
HaBbIKAMHU OpTaHM3aINH 1 OpraHu3aIiuu U .
HaBbIKaMU 00yUarouics
OpraHu3aiiu u TIPOBEICHUS MPOBEICHUS
OpraHu3aIuy u 0e3yYKOPU3HCHHO
MIPOBEICHUS nabopaTOPHBIX nmabopaTOPHBIX
HPOBEICHUS o o BJIaJieeT HaBbIKAaMU
1ab0paTOPHBIX WCCIIE/IOBAaHUHN 110 | MCCIICAOBaHUH MO
N nabopaTOPHBIX OpraHuzaluu u
Uccie0BaHn i . OTIPEIEIEHHIO OTIpEIEeIICHHIO
UCCIIEJIOBaHUH 110 MIPOBECHUS
TI0 OTPE/ICIICHHIO TETIIIOBBIX TETIOBBIX
OTIpeIeIICHUIO 11ab0paTOPHBIX
TEIUTOBBIX 3¢ dekros, a¢hdekros, N
TETIOBBIX HCCIIeJOBAaHUI
3¢ pexToB, SHEPruu JHEPruu
3¢ dekros, CTPOUTEIBHBIX
SHEPruu aKTHBaIH AKTHBAIHH
SHEPTUH MaTepUaJIOB,
aKTHBAIMH XUMHUYECKHX XUMHUYECKHX o
AKTHBAIHH U3ACIUi U
XUMHUYECKUX MPOLIECCOB, MIPOIIECCOB, .
XUMHUYECKUX KOHCTPYKIUH U
MPOLIECCOB, MOCTPOSHHIO MOCTPOCHHIO
MPOLIECCOB, JIENIaeT 3TO C
MOCTPOCHHIO KPHBBIX KPHBBIX
MOCTPOCHHIO MHUHAMAaJIbHBIMU
KPHBBIX OXJTXKIACHUS, OXJTAXKIEHUS,
KPHBBIX SHEPreTUYECKUMU
OXITXKICHUS, (a3oBBIX (a3oBBIX qUarpam,
OXJTXKICHUS, 3aTpaTaMmu
(ha3oBbIx (basosbix JrarpaMm HO HO JIONyCKaeT
JarpamMm BBITIOJHSET 3TO C HeOoJIbIINe
JarpamMm
omudKaMu HETOYHOCTH

14




Kon Konu
Kputepun oneHuBaHUS pe3yIbTaTOB 00yUEHUS
KOMIIETCHIINY | HAaNMEHOBAHHE
pe3yibTaTa
00ydeHus 1Mo 1-2 3 4 5
JMCLUIIIMHE
oOyyaromuics
IIKC-4.4. HUMEET I0CTaTOYHO
[IpoBoaut . MOJIHBIE 3HAHUS
o0ydaromuiics .
HCTIBITaHUSA ) . METOJIMK oOyyJaromuics
3uats (33): oOyJaromuiicst He¢ | HeJOCTaTOYHO
1o HPOBEJICHUS JIOCKOHAJILHO
METOIUKH 3HAET METOJIUK TIOJTHO 3HAET .
oTpe/ieTIeH! UCIIBITaHUH 110 3HAEeT METOAMKH
TIPOBEJCHUS MIPOBEJICHNUS METOJIUKH
0 . . OTIpeIeIICHUIO MIPOBEACHUS
HCTIBITAaHAN TIO HCTIBITAaHUH 110 NPOBEICHUS o
TEXHUIECKH . TEXHUYECKAX WCTIBITAHAHN 110
OTIpEIEIICHHIO OTIpEIEIICHHIO UCIIBITaHUH 110
X XapaKTePUCTHK OTIpE/ICIICHUIO
TEXHUYECKUX TEXHUYECKUX OIIpEe/IeIICHHIO
XapaKTepUCT CTPOHTENBHBIX TEXHUIECKHUX
XapaKTePUCTHK XapaKTepUCTHK TEXHHUYECKUX
WK MaTepHajoB, XapaKTePUCTHK
CTPOUTENBHBIX CTPOUTENBHBIX XapaKTePUCTHK N
CTPOUTCIIbH u3aeciimu u CTPOUTCIILHBIX
MaTepualoB, MaTepHaloB, CTPOUTENBHBIX N
BIX . o KOHCTPYKLIHUH, HO MaTepHaJIoB,
u3zenuii u U3JIeNuN 1 MaTepHaoB, .
MaTepualoB, . . o JIOIyCKaeT n3AeNi 1
N KOHCTPYKLU#H KOHCTPYKIINH W3IETHN 1 .
151631 (1505 71 . HEKOTOPBIE KOHCTPYKLIHH
KOHCTPYKIIHH
KOHCTPYKILIU HETOYHOCTH IIPU
51 OTBETE Ha
BOTIPOCHI
oOygaromuiics oOygaromuiics .
yi yi 00yJaroIuics
) . yMEeT IPOBOANTL | yMEET POBOIUTH
VYmers (V3): oOyugaromuiics He YMEET MPOBOIUTH
WCTIBITaHUS IO WCTIBITaHUS IO
TIPOBOTUTH yMeeT IPOBOANTH HCTIBITAHAS TIO
OTIpeIeIIEHUIO OTIpeIeIIEHUIO
WCTIBITaHUS TIO HCTIBITAHUS TIO OTIpE/ICIICHUIO
TEXHUYECKHUX TEXHUYECKHUX
OTIpeIeIIEHUIO OTIpeIeIICHUIO TEXHUYECKUX
XapaKTePUCTHK XapaKTePUCTHK
TEXHUYECKUX TEXHHUYECKUX XapaKTepUCTUK
CTPOUTEIBHBIX CTPOUTEIBHBIX
XapaKTepUCTHK XapaKTepUCTUK CTPOUTEIBHBIX
MaTepualosB, MaTepuaoB,
CTPOUTENBHBIX CTPOUTENBHBIX . . MaTepHaJIoB,
u3enni n u3enni n .
MaTepuaios, MaTepuaios, . . U3IEIIAN U
N N KOHCTPYKLMH, HO C | KOHCTPYKIHH, .
u3enni u U3ACINN 1 KOHCTPYKIHIT €
o o MaKCHUMaJIbHbBIMHU J0mmyCKasd o
KOHCTPYKLIUH KOHCTPYKLUH GostbIION
OHEPIreTUYICCKUMU He6OHbHJI/Ie
TOYHOCTBIO
3aTpaTaMu HETOYHOCTHU
oOyJaromuics oOyJaromuics
OBIIA/ICTT OBIIA/ICTT oOygarommuiics
Buazers (B3): oOyyaromuiicst He | HaBBIKAMH HaBBIKAMH TIOJTHOCTBO
HaBBIKAMU BJIaICeT HAaBBIKAMH | MPOBEICHUS TIPOBEICHUS OBJIAZIET
TIPOBEICHUS TIPOBECHUS Ta00PaTOPHBIX nmabopaTOPHBIX HaBBIKAMHU
J1ab0PaTOPHBIX J1a00PaTOPHBIX UCCJIEJIOBAaHUH M0 | MCCIIEJOBAHUM 110 | HPOBEACHUS
uccie0BaHn i UCCJICJIOBAaHUH MO | ONpe/esICHHIO OIIpeIeICHHIO 71a00paTOPHBIX
0 OTPE/ICIICHHIO | ONPENEIECHHUIO TEXHHUYECKUX TEXHUYECKUX UCCIIEOBAaHUN MO
TEXHUYECKUX TEXHUYECKUX XapaKTEepUCTHK XapaKTepUCTHK OTIpEIeTICHUIO
XapaKTEPUCTUK XapaKTCpUCTHUK CTPOUTCIIbHBIX CTPOUTCIIbHBIX TEXHUYCCKUX
CTPOUTENBHBIX CTPOUTENBHBIX MaTepualoB, MaTepualoB, XapaKTepUCTUK
MaTepualoB, MaTepHaoB, u3enni n u3enni n CTPOUTEIBHBIX
u3zenui u W3IETHN 1 KOHCTPYKIIMH, HO C | KOHCTPYKIUH, HO MaTepHaloB,
KOHCTPYKLIUH KOHCTPYKINH MaKCHMaJIbHBIMU JIOITyCKaeT U3ACIUi U
SHEPreTHIeCKUMHU | HeOOobIIne KOHCTPYKIUH
3aTpaTaMu HETOYHOCTHU
TIKC-4.6. 00yJaroIuiCs
Brmonaser . 3HAEeT MpaBmiIa
KOHTPOJIb 32 obyuaioumiics OXpaHbl TpyJia Ipu | oOy4arouuncs
P 3uats (34): oOyuarommuiics He | HE0CTaTOYHO P TbyAa fp 4
colutoieHme MPOBEJICHUH JIOCKOHAJILHO
NpaBuJia OXpaHbl | 3HAET paBHIiIa TMOJIHO 3HAEeT .
M TpyJAa npu OXpaHbl TpyJa IIpU | MpaBUiIa OXPaHbl HICTILITATHH, SHAcT HpasHiIa
TpeboBaHui pyaa ip P TbyAa fp P P HO JIONTyCKaeT OXpaHbl Tpya Ipu
MPOBEICHUH MPOBEICHUH Tpyza mnpu
OXPpaHsI . . HEKOTOpbIE NIPOBEJCHUH
UCTIBITAaHU I UCTIBITaHUI MPOBEICHUH o
TpyZAa npu . HETOYHOCTH TIPHU HCTIBITAHUN
WCTIBITAaHUH
TIPOBEACHUH OTBETE Ha
WCIIBITAHUIN BOIIPOCHI
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Kon Konu
Kpurepun olleHUBaHHS Pe3yIbTaTOB 00yUSHHUS
KOMIIETCHIIMK | HaUMEHOBaHHE
pesyJibTata
00ydeHus 1Mo 1-2 3 4 5
JCIUILIMHE

oOyyarommuics oOyyaromuics .

y y oOyuarormmics
} . yMeeT cOOMoaaTh | yMeeT COONI0IaTh
Ymers (V4): oOyuJaromuiics He yMeeT

TpeboBaHuUs TpeboBaHus
coOIrIaTh yMeeT COO0aTh A I — JIOCKOHAJILHO
TpeboBaHus TpeboBaHuUs P TbyAa p P TbyAa p co0io1aTh
OXpaHbl Tpy1a OXpaHBI Tpyfia ipn | | POBCACHHH NPOBE/ICHHH cOoBaHUS
Hpﬁ HpO;SZeHPH/I I EBQZ[CEE?I; b HCTILITAHMH, HO HCTILITaHM I, :)I;( aHbI TPYJa IPU

o P . MaKCUMaJIbHBIMU JIOTyCKast P pyaa np
WCTIBITAHUN UCTIBITAHU I MPOBECHUH
JHEPreTUYEeCKUMU | HeOOJbIINe .
HCTIBITAHUH
3arpaTaMu HETOYHOCTH

oOyJaromuics oOyJaromuics

N BJIaJIceT HABBIKAMH | BIIaJIeeT HABBIKAMHU | OOydaroIuiics
Bunaners (B4): oOyJarornuiicst He YyHaom

KOHTPOJIS 32 KOHTPOJIS 32 0€3yKOPHU3HEHHO
HaBbIKAMU BJIJICET HABBIKAMU

co0uroieHreM coOJroIcCHIEM BJIaJIcCT HaBBIKAMHU
KOHTPOJIS 32 KOHTPOJIS 32 . "

TpeOoBaHuUit TpeboBaHui KOHTPOJIS 38
coGmroneHuem cobmoeHHem OXpaHbl TPYyJia IPU | OXPaHBI TPYAa MPH | COOJIOICHUEM
TpeboBaHuit TpeOoBaHUit ~

MPOBEICHUH MPOBEICHUH TpeGoBaHMi
OXpaHbl Tpyaa OXpaHbl Tpy/a npu . .

UCIIBITAHUH, HO C UCTIBITAHUH, OXpaHbl TPy/ia Mpu
[P [IPOBEJICHUU | MPOBEICHUH

9 . MaKCUMaJTbHBIMU JIOTTyCKast MIPOBCICHUM
UCTIBITAHUI UCTIBITAHUI .

JHEPreTUYEeCKUMH | HEeOOJIbIINE UCTIBITAHUH

3arpaTaMu HETOYHOCTH
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[Tpunoxenue 2
KAPTA

00ecre4eHHOCTH TUCIHUILIMHBI Y4eOHOH B Y4eOHO-MeTOAUYeCKOil JTUTepaTypoil
I[I/ICIII/IHJII/IHa Dusnyeckas XUMHS CHIIMKATOB

Kon, ranpasnenne noarotopkn  08.03.01 CTpoUTENBLCTBO
Hanpasnensocts (mpouns)  [Ipou3BOICTBO M NpUMEHEHHE CTPOUTEILHBIX MATEPUANIOB, KOHCTPYKIIUIA ¥ M3eIUi

Hanuune
3JIEKTPOHHOTO

Konu- KOHTHHIeHT
HasBanue yueOHOTO0, y4eOHO-METOJMYECKOTO YECTBO | 0OyUAIOIIUXCS,
Ne H3JaHHS PK3EMILJISA- o BapuaHTa B
) it > HMCIOJIB3YIOIIMNX JITEPaTypOH, p
/T | aBTOp, U3/IaTEJILCTBO, BUJ U3JaHUS, IO U3IaHUS poB B YKa3aHHYIO o 3BC
0

BUK JUTEPATYDPY (+/)

O0ecIeueHHOCTh
oOyJarormuxcs

IMomoBa, A. A. ®usnveckas xumus : ydeOHOE
mocobue / A. A. Tlomoma, T. Bb. IlomoBa. —
Cankr-IlerepOypr : Jlanb, 2022. — 496 c. —
1 |ISBN 978-5-8114-1796-4. — TekcT : opP* 50 100
AIEKTPOHHBIH // Jlann : AIEKTPOHHO-
OubnnoTeyHas cucTema. —
URL: https://e.lanbook.com/book/211988

Kasmn, B.H. Ommuueckas xumus: yueOHOE
mocobue s By3oB/ B. H. Kasun, E. M. [Timcc,
A. . PycakoB. — 2-¢ w3m.,, WCHp. W JAOM. —
Mocksa: M3marenbctBo  [Opaiit, 2022. —
2 |182 c. — (Beicmee obGpasopanue). — ISBN 978-
5-534-11119-4. — TekcT : DIEKTPOHHBIA //
Ob6pasoBarenpHas miarhpopma HOpaiir [calT]. —
URL: https://urait.ru/bcode/495081

DOP* 50 100

BobkoBa, H. M. ®usnueckas XMMUsI TYrOIUIAaBKUX
HEMETAIUIMYECKUX ¥ CHIMKATHBIX MaTepHANiOB :
yaebrnk / H. M. bobkoBa. — MuHCK
Briiinas mikona, 2007. — 301 ¢. — ISBN 978-
3 |985-06-1389-9. — TekcT : OSNEKTPOHHBIA //
Hudporoit  obpazoBatensHblii  pecypc  IPR
SMART : [caiiT]. —
URL: https://www.iprbookshop.ru/20160.html

Ip* 50 100 +

KaganoBa, I. C. @a3oBeie paBHOBECHS B
IByXKOMIIOHGHTHBIX ~ CHCTEMax :  y4eOHO-
METOJMYEeCKoe  Iocobwe 1Mo  AUCIUILTHHE
"dusnueckas xumus" IS HaIpaBJICHUS
270800.62 "CrpoutenbctBo", 1O MpoduiIto
4 |TOArOTOBKH "I[IpousBoacTBO  cTpoUTENbHBIX |10+ DP* 50 100
MaTepuajioB, KOHCTPYKIMH M u3fenuil" o4HOU
¢dopmer ooyuenust / I'. C. Kauanosa ; TTACY. -
Tromens : TriomM['ACY, 2011. - 34 c¢. -
Onextponnas Ombimoreka THUY. - Tekcr :
HETOCPEACTBEHHBIH.
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https://urait.ru/bcode/495081
https://www.iprbookshop.ru/20160.html

Kauamosa, I'. C. DiieMeHTBI XMMUYECKOH KHHETHKH,
KHHETHYECKHE pPAacdEThl : Y4eOHO-METOIUYECKHe
YKa3zaHHS U1 CaMOCTOSITEIbHOM  paboTBl U
KOHTPOJS 3HAHWHA TO IUCIUIUIMHE "dusndeckas
xumus" IS HarpaBJICHUS 270800.62
"CrpourtenbcTBo”, 10 TNPOQWIIO  MOATOTOBKH
5 ['mpou3BoacTBO CTPOUTEIBHBIX MaTepHAIIOB,
[KOHCTPYKLIMH M n3aeiauid” o4Hoi hopMbl 00ydeHHsI.

I'. C. Kauanoga ; TTACY. - Tomens : TroM['ACY,
2012. - 30 c. - Duekrponnast 6ubauoreka TUY. -
TexcT : HemocpeACTBEHHBIN.

20+ DpP* 50 100

Kaganosa, T.C. dusnyeckas XUMUS B
TPON3BOJICTBE CTPOUTEIBHBIX MaTepHaJOB,
[KOHCTPYKLMH M M3IENUH : y4eOHO-METOIHYEeCcKOe
mocobue no gucuuiuinbe "dusznueckas xumug" s
CTYICHTOB W  MAarHCTPAaHTOB  HAalpaBJICHUS
270800.62 "CrpourensctBo”, npoduiib HOATOTOBKA
"[IpousBoacTBO CTPOWTENBHBIX  MAaTCPUAJIOB,
KOHCTPYKIMH M n3fenuil" ogHoi GopMbl 00ydeHus 47+ 5P* 50 100
YMO / T. C. KavamoBa ; TromeHckuid
TOCYAAPCTBEHHBIM  apXUTEKTYPHO-CTPOUTEIbHBIN
YHUBEpPCHUTET, Kadempa oOmed u chenuaibHON
xuMuH. - TromeHns : TIoMITACY, 2013. - 76 ¢. : ui. -
OnextpoHHass Oumbmumoreka THUY. - Tekct
HENOCPEICTBEHHBIH.

Kauanosa, TI'.C.  ®a3oBele paBHOBecUS B
CUIIMKATHBIX CHCTEMaxX : yd4eOHoe mocoOue I1o
mucnuiuirHe "@um3nyeckas XUMHA" UIS CTYICHTOB
Hampasienus 08.03.01 "CrpourenscTBo", mpoduis
moarotoBku  "IIpom3BOACTBO W TPHMEHEHHUE
CTPOWTENBHBIX ~ MaTCpHANIOB, KOHCTPYKIMH U
m3genmii”  oumoit Qopmbr  oOywenms / I. C| 10+9P* 50 100
Kaganosa TIOMEHCKMI  TrOCyIapCTBEHHbIN
APXUTEKTYPHO-CTPOUTEIILHBIN YHUBEPCHTET,
Kageapa oOmmIeH U CrieHUaNbHON XUMUU. - TIOMCHB :
TioM['ACY, 2016. - 69 c. : win. - DiekrpoHHas
oubmmoreka TUY. - Teker : HemocpeICTBEHHBIN.

*3P — 3eKTpOHHBIHN pecypc JOCTYIHBIN yepe3 DIEKTPOHHBIA KaTalor/JJIEKTPOHHY0 OMOIHOTEeKY
TV http://webirbis.tsogu.ru.

18


http://webirbis.tsogu.ru/

JincT cornacoBaHusA

BHyTpeHHUI fOKyMeHT "®usunyeckas xumusa cunmkatoB_2022_08.03.01_MNCKo6"
HokymeHT nogrotosun: 3umakoBa lNanuHa AnekcaHapoBHa
HokymeHT nognucan: KopewkoBa EneHa BnagumupoBHa

CepuiiHbi Homep 3l [OomkKHOCTb (017 [e] no Pe3ynsrar

71 OE 62 40 C3 B1 A9 DO Cneuuanuct 1 kaTeropumn Pagunuko [naHa BuktopoBHa CornacoBaHo

50 2E 11 E6 4A 97 5E FF OupexTop KatokoBa [dapbsi BaiiH6eprep Mupocnasa CornacoBaHo
XpucaHoBHa VMBaHoBHa

5E FA 77 80 7F E2 BF D3 [npekTop MHCTUTYTa HabokoB AnekcaHap CornacoBaHo
BanepbeBny

0126 DB A9 27 1D FE 30 3aBsepytowmi kadeapon, 3umakoBa lanuHa CornacoBaHo

UMEIOLLUIA Y4eHylo cTeneHb  |AnekcaHgpoBHa

KaHauaaTta Hayk
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