MMHOEPHAYKM POCCHUM

BOJIXCKUMM NOJIUTEXHUUECKUM MHCTUTYT (dunmalt) demepallbHOTO T'OCYHOAPCTBEHHOTO
OIIXEeTHOTO OOpas0BaTEJIBHOTO YyUpeXIEeHMS BECHETro obpas3oBaHMa "BolrorpalCKUM
TOCYHOAapCTBEHHE TexXHUMUYEeCKUM yHubepcuretT"

BIIM (dumnmas) BonrI'TY

YTBEPXIOAKO
[exaH cakynsreTa

2019r.

XuMus MOJUMEPOB

paboyas nporpaMma JUCIUIIIAHBI (MOTYIIs)

3akpernieHa 3a xkadenpoit XuMuueckasi TeXHOJIOTHS MOJHMEPOB ¥ MPOMBIIIVICHHAS] IKOJIOT U
Y4eOHblil m1an 08.03.01-zaoch-sokr-n19.plx
08.03.01 CrpouTenbcTBo

Kamuduxarus O0akanaBp
®opma oOyueHus 3a049Hast
OO0mmast TPyI0eMKOCTh 33ET
YacoB 1o y4eOHOMY IIIaHy 108 Bupgs! koHTpOs Ha Kypcax:

B TOM 4HCJIE: 3aueThl 3

ayJUTOPHBIE 3aHATHUSA 16

caMocCTosTellbHast paboTra 92

Pacnpez[e.lle}me YaC0B JMCHUIIVIMHBI IO KypcaM

Kypce 3

Bun 3anaruii i PIT Hroro
Jlexun
JlabopaTopHsbie
Uroro ayx. 16 16 16 16
KonrakTHas paboTa 16 16 16 16
Cawm. pabora 92 92 92 92
HTtoro 108 108 108 108




IIporpammy coctaBun(u):

K.m.H., Ooyenm, Kouemxos B.T".

Pabouas nporpamma ooOpeHa Ha 3aceaHUH Kadeapsl

XumMnuyeckasi TEXHOJOTHS MOJIUMEPOB U NMPOMBINLJICHHA! IKOJIOIUsl

3aB. kadenpoit n.1.H. Keitban H.A.

Pabouas mporpamMMa JUCIIUIIIIHHEL

XuMus noJMMepoB

paspaborana B coorserctBuu ¢ ®T'OC BO:

®DenepanbHblii rOCyIapCcTBEHHBIH 00pa3oBaTeNbHBIN CTaHAAPT BhICLIET0 00pa3oBaHus MO HanpasieHuto noarorosku 08.03.01
CrpoutensCcTBO (YpoBeHb OakanaBpuaTa) (nmpuka3 MuHoOpHayku Poccun ot 31.05.2017r. Ned481)

COCTaBJICHA HA OCHOBaHUH y‘{€6HOI‘O IJiaHa:

08.03.01 CtpoutenscTBo
YTBEPXICHHOTO YU4EHBIM coBeTOM By3a oT 05.06.2019 nporokon Ne 12.

Pabouas mporpamma ogoOpeHa y4eHBIM COBETOM (haKyiIbTeTa

[Iporokom ot 2019r. No

Cpok aeiictBus nporpammbl: 2019-2023 yu.r.
Jlekan ¢akynpTera



Buzuposanue PIIJ] 119 ucnosiHeHust B ouepeHOM YueOHOM rogy

Pabouas mporpamMma rnepecMoTpeHa, 00CyxkIeHa i 0J00peHa Juis
ucroauenus B 2020-2021 yueOHOM roay Ha 3acegaHuu Kadeapol

XumMnuyeckasi TEXHOJOTHs MOJUMEPOB H ITPOMBIIIJICHHAA 3KOJ0Irusl

I[Ipotokomor 2020 r. Ne
3aB. kadenpoii a.1.H. Keitban H.A.

Buzuposanue PIIJ] 15 ucnosiHeHust B ouepeHOM Y4eOHOM roay

Pabouas mporpamMma rnepecMoTpeHa, 00CykIeHa i 0J00peHa JuIs
ucroauenus B 2021-2022 yueOHOM roay Ha 3acegaHuu Kadeapol
XuMHYecKasi TeXHOJOTUsl MOJITMMEPOB H NPOMBIIITIEHHAS IKOJOTUS

IIporokomor 2021 r. Ne
3aB. kadenpoit a.1.H. Keitban H.A.

Buzuposanue PILL nj1s1 ucno/iHeHUsI B 04epeIHOM Y4eOHOM rogy
Pabouas mporpamMMa nepecMoTpeHa, 00CyxkIeHa 1 0J00peHa Juis
ucroauenus B 2022-2023 yueOHOM roay Ha 3acegaHuu Kadeapol
XumMuveckasi TEXHOJOTHS MOJTUMEPOB M MPOMBIIIIEHHAST YKOJIOT U

[Iporokom ot 20221, Ne
3aB. kadenpoit n.1.H. Keitban H.A.

Buzuposanue PII/] a1 ucno/iHeHUsI B 04epeTHOM Y4eOHOM roay
Pabouas mporpamMma rnepecMoOTpeHa, 00CyxkIeHa i 0J00peHa JuIs
ucroauenus B 2023-2024 yueOHOM roay Ha 3acegaHuu Kadeapol

XumMnuyeckasi TEXHOJOTHs MOJIMMEPOB U NPOMBINLJICHHAS! IKOJI0IUsl

IIpoTokomor 2023r. Ne
3as. xaeapoit 1.1.H. Keitban H.A.

lon Paspen P BHeceHHble u3MeHeHus




1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | CoznaHue OCHOBBI JUIsl IPAaKTUYECKOH AEATENBHOCTU CIIEHUANCTA, BBIPAXKAIOLIEECS B IOHUMAHUY CYLIHOCTU U IPUPOJb
XMMHUYECKHX U (PU3NKO-XUMHYIECKUX TPOIIECCOB MOMYUCHHUS U epepabOoTKH MOIUMEPOB, OLIEHKE CBOMHCTB MOJIMMEPHBIX
MaTEPHUAJIOB, @ TAK)KE BO3MOXKHOCTH HX ITPAKTHYECKOIO MCIIOIb30BAHUS.

2. MECTO JMCIIMIIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0

2.1 | TpeGoBaHusi K NpeIBAPUTEILHOI MOATOTOBKE 00yYalOLIerocs:

2.1.1 | Anst ocBOGHHSI AUCUMILTMHBI "XUMHS TOTUMEPOB" 00ydarouirecs J0JKHbBI 007Ia1aTh 3HAHUSAMH, YMEHUSMHU U HaBBIKAMH,
MOJYIEHHBIMH NP U3YICHUU TUCIIMILTHH

2.1.2

2.13

2.14

2.1.5 | Xumus

2.2 | JMCUMIUITMHBI ¥ MPAKTHKH, 1J18 KOTOPBIX 0CBOEHHE TAHHOW THCHUILTHHBI (MOXYJIsI) HEOOX0THMO KaK
npeauIecTByoee:

2.2.1 | OcBoeHHE TUCHMILIHBI « XUMUS MMOJIMMEPOB» SABJIACTCA HCOGXO,E[I/IMLIM JJIA U3YUCHHS MTOCICAYIOIUX JUCHUIIIINH B
paMKax JaTbHEHIIIEro q)OpMI/IpOBaHI/I}I " pa3BUTHUS CICAYIOIINUX KOMITETCHITHHA

2.2.2 | TloaroToBKa K MpoIEaype 3alIUThI U 3aIIMTa BBITYCKHON KBaTH(QHUKAIMOHHOW PabOTHI

2.2.3 | llpeanumioMHast IpakTHKa

3. KOMIIETEHIIUM OBYYAIOIIETOCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCLIUIIJINHDBI
(MOJYJIS)

OIIK-1.1: BeiaBienue u kiaaccupukanus Gu3nuecKnX 1 XUMUYECKUX MPOIECCOB, MPOTEKAIINX HA 00BEKTE
npogeccuoHaIbLHOM AeATeJIbHOCTH

3HaTh: |

OIIK-1.3: Onpenenenue XapakTepUCTUK XMMHYECKOI0 npouecca (siBJIeHUs1), XapaKTePHOro A5 00beKTOB
npogecCHOHATLHOIM 1esITeTbHOCTH, HA 0OCHOBE IKCIIEPUMEHTAIBHBIX HCC/Ie0BAHMIT

3HaTh:

OIIK-1.5: Boi6op 6230BbIX GU3MYECKHX U XUMHYECKUX 3AKOHOB /151 pellleHNs 3224 NpodeccHOHAILHOM eI Te1bHOCTH

3HaTh: |

B pe3yabTrate 0cBOCHHS JUCUMILINHBI 00y4alOIIMiics 10JIKeH

3.1 | 3nars:

3.1.1 | - ocHOBHBIE 3aKOHBI C€CTCCTBCHHOHAYYHBIX TUCHUIUINH B 00J1aCTH XUMHH IMOJINMEPOB U UCITOJIL30BATh NX B
PO eCCHOHATBHOM eSITETbHOCTH;

3.1.2]- CTPOCHHUEC BCUICCTBA, IIPUPOAY XHMHYCCKOH CBS3U B PA3INYHBIX KJIaCCaX XUMHUYCCKUX COCI[I/IHCHI/Iﬁ OJIMMEPOB UIA
IIOHUMAaHHS CBOUCTB MaTEpUaIOB U MEXaHN3Ma XUMHUYCCKUX MPOIECCOB, MPOTCKAOMINX B OKPYKAIOIIEM MHUPE;

3.1.3 | - cBOICTBAa XMMHUYECKHUX 3JIEMEHTOB, BXOASAIINX B COCTAB IMOJIMMEPOB, COEIMHEHUI 1 MaTEPHAJIOB Ha UX OCHOBE JJIs
peteHust 3a1a4 NpodecCHOHANBHON A TENIbHOCTH

3.2 | YmeTh:

3.2.1 |- ucnonb30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AUCHUILINH, KACAIOIIUXCS XUMUM [IOJUMEPOB B
podeccHoHaNbHOMN JeATeNbHOCTH;

3.2.2 | - ucTIonp30BaTh 3HAHUSA O CTPOCHUH HOJIUMEPOB, IPUPOJEC XUMHUECKOH CBSI3U AT IOHHMMAaHUS CBOMCTB MaTEpPHANIOB U
MEXaHU3Ma XUMHYECKHUX IIPOLIECCOB;

3.2.3 |- ucnonp3oBaTh CBOWCTBA XUMHYECKUX JIEMEHTOB, COSAMHEHUI MOIMMEPOB U MaTE€pUANIOB Ha HX OCHOBE JUIS PEIICHUS
337124 IpoheCCHOHANBHON eI TENbHOCTH

3.3 | Baagern:

3.3.1 | - cnocOOHOCTBIO ¥ TOTOBHOCTBIO HII0JIB30BAaTh OCHOBHBIE 3aKOHBI €CTCCTBCHHOHAYYHBIX JUCHUIIINH JJId XUMUN
MNOJIMMEPOB B HpO(I)eCCPIOHaJTLHOI;'I JACATCIIBHOCTH,

3.3.2 | - HaBBIKaMH HCIIOJb30BaHMs 3HAHUH O CTPOCHUHM BEILECTBA, MPUPOIEC XUMHICCKON CBI3U B PA3IMUYHBIX KIaccax
NOJIMMEPOB IJIsI TIOHUMAaHU CBOWCTB MaTepuajioB U MCXaHU3Md XUMUYCCKHUX ITPOLECCOB, IPOTCKAOIINX B OKPYKAIOIICM
MHpe;

3.3.3 | - HaBBIKAMH HUCIIOJI30BAHMUS 3HAHUH O CBOMCTBaX XUMUYECKUX JIEMEHTOB, COSIMHEHUH 1 MaTepHaJIOB HA OCHOBE
MIOJTUMEPOB IS peIieHus 33129 TPOo(PeCCHOHATEHON AEATEIbHOCTH

334




4. CTPYKTYPA 1 COAEPKAHNUE JUCHUILIAHGI (MOIYJIST)

Kon
3aHATHS

HaumeHoBaHMe pa3aesioB U TeM /BUJ
3aHATHs/

Cemectp /
Kype

Yacos

KomnereH-
UK

Jluteparypa

Hutpe
PAKT.

IIpumeuyanue

Paznen 1. Ilonsitue o
BI)ICOKOMOJ'IeKyJ]ﬂle)IX COCIUHCHMUAX,
HX CTPOEHUH H KJIacCHPUKATUHN

1.1

Omnpenenenue NoOHATHH "MOHOMED",
"onmuromep", "'creneHs noauMepu3anuu,
"snmeMeHTapHOE 3BeHO". OOpa3oBaHue
Ha3BaHUH MOJIMMEPOB, CITOCOOBI
HaIMCaHUs XUMHYECKHX POpMYI
noauMmepoB. PacpocTpaHEHHOCTH
MTOJIMMEPHBIX MaTePHAJIOB, IPUPOTHEIC
HCKYCCTBEHHBIC U CHHTETHYECKUE
nonuMepsl. Mlcropuueckue aceKThl
pa3BHUTHS TOIUMEPHOI HaykH. /JIex/

J1.2J12.2
01032

1.2

Kitaccudukanus monuMepos 1o
CTPYKTYpE MaKpOMOJIEKYJISIPHOTO
CKeJeTa, 10 XHMHIECKOMY COCTaBY
OCHOBHOH LIETIH, 110 UX MOBEACHUIO IPU
HarpeBaHu. /JIex/

J1.2
3132

1.3

V3oMepusi BEICOKOMOJIEKYIISIPHBIX
coeauHeHniH. OCOOEHHOCTH U30MEPUH
MOJIMMEPHBIX MaTE€PUAJIOB, IOHSITHE
OJIIDKHETO 1 TAJIBHETO MOPSIIKA.
Kondopmarmonsas u
KOH(UI'YpaIIMOHHAs] M30MEPHs
9JIEMEHTAPHOTO 3BCHA.
Konduryparmonnas nuzomepust
IIPUCOEANHEHHMS JJIEMEHTapPHBIX 3BCHBEB
B HeOoJIbIINE (ParMeHTHI,
MIPOCTPAHCTBEHHAS M CTPYKTYpHAs
n30Mepus OJIMKHETO MOPSAKA.
PerynspHble 1 HeperyIsIpHbIC
HN30TaKTHYECKHE, CHHANOTAKTHYECKHUE,
SPUTPO TUU30TAKTUIECKHE, TPEO
JMU30TAKTHYEKHUE,
JVMCHH/ICOTAKTHYECKHE, ATAKTHIECKHE.
MornekymspHas Macca moauMepos. /JIex/

J1.2J12.1
21032

Pa3nesn 2. CnocoObl moJrydeHust
CHHTETHYeCKHX NoJuMepoB. Peakuus
MOJNMePH3AINH

2.1

CoennHeHus, CIOCOOHBIE BCTYIIATh B
peakuuto nonuMepusanuu. Cryrnenyaras
WM MUTPALIMOHHAS TTOJIMMEPU3ALIHSL.
Peakuus nenHoi pagukaabHOI
MTOJIMMEpHU3anny U ee craanu. /JIex/

0,5

J1.2
01092

2.2

Cnoco0ObI MHHITMMPOBAHUS LIETTHON
panuKaTbHON HONMUMEPH3ALIH,
TepMUYecKoe, POTOXUMHUYECKOE,
panuanuoHHOE HHUIIMHPOBAHHE, HX
0COOCHHOCTH, IPEUMYIIECTBA U
HeIOCTaTKU. XUMHUYECKOE
HMHULUMPOBAHUE, PA3INYHBIE TUIIBI
XMMHYECKUX HHUIIMATOPOB, MEXaHN3M
JeiictBus MHUIUATOPOB. [Ipeumymecrsa
U HEIOCTATKH XUMHUYECKOTO
HHALIUHAPOBaHUs. /JIex/

0,5

J1.2
3132

23

PanukansHast OJMMEPH3aIHsT
BHUHUJIOBBIX MOHOMEPOB /J1ab/

JI1.2J12.2J13.
1
3132




2.4 WonHas (katanuruveckas) 0,5 J1.3J11.2
nonumMepu3anus. Katuonnas JI1.4
NIOJIMMEpHU3alUs, KaTaTUTHYECKHE JI1.1J12.3
CHUCTEMBI U MEXaHU3M peakxiuil, ee JI2.2J13.1
MIPEUMYIIECTBa U HEIOCTATKU. AHHOHHAS 2122
MOJIUMEpH3alLMs, KaTaIu3aTophbl U
MeXaHH3M peaxuni. /JIex/

2.5 MonHO - KOOpIUHAIIMOHHAS 0,5 JI1.3J11.2
nonuMepuszanus. Katanurnyeckas JI1.4
cuctema [{urnepa - Harra, MmexaHusm JI.1J12.3
CTepeo-CrenupUIECKON MOTMMEPH3aIIUH. JI2.2J13.1
Comnonumepu3anus. BeiBoa 2122
KHHETHYECKUX 3aKOHOMEPHOCTEMH
peaKIuy paguKaIbHOH COMOIMMEPH3anT
JIBYX pa3INYHBIX MOHOMEPOB. 3HaUCHNE
KOHCTaHT CONOJIMMEPHU3aLUHU U
COOTBETCTBYIOIIAsl UM 3aBUCUMOCTh MOJL.

JIOJTM MOHOMEpA B MOJTYIEHHOM
nonumepe. /JIex/

Paznen 3. Texnosoruueckne npueMsl
ocylIecTBJIeHHUs POLECCOB CHHTE3a
MOJMMEpPOB

3.1 ITonumepuszanus B Macce, pacTBope, 0,5 J1.3J11.2
OMYJIbCHOHHAs MOIMMEPU3aLusl U .4
MOJIMMEPH3AIUs B CYCIICH3HH. JI.1J12.3
[ommmepusanus B TBepnoi dase, JI2.2J13.1
MTOJMMEPHU3anus B Ta30BOH (ase. 3132
IIpeumyriecTBa 1 HETOCTATKU ITUX
crioco0oB. /JIex/

3.2 M3ydeHne KHHETUKY TTOTUMEPU3ALIH 2 JI1.3J11.2
cTupona B macce /J1ab/ 1.4

JI1.1J12.3
JI2.2J13.1
3132
33 IMonmy4enue heHonpopmambIeTuaHON 2 J1.3 J11.2
cMmodbl /J1ab/ .4
JI1.1J12.2J13.
1
3132

34 Ilomy4yeHue nonuakpunaMuaa B 2 J1.3J11.2

pactBope /J1a6/ 1.4
JI1.1J12.3
J2.2J13.1

3132

Paznen 4. Cnoco0bl mosrydeHust

CUHTETHYECKUX OJUMEPOB.

TNonukoHaeHCAUSA U

NOJIMMEPaHAJIOrMYHbIe NpeBpalleHust

NoJIMMEpPOoB

4.1 OO01IHMe XapaKTEepUCTHKH MPOIIECCOB. 0,5 JI1.3 J11.2
OCHOBHBIE XUMHYECKHE PEAKLIUY IS J1.4
OCYIIECTBJICHUS TaHHBIX CIIOCO0O0B JI1.1J12.3
nonydenuss BMC. Kunerrka npoieccos. 2.2
OCHOBHBIE THITBI TIOJMMEPOB JI2.1J13.1
TIOJIy4a€MBIX B IPOMBIIIEHHOCTH I10 01092
9THM ABYM MeToaam. /Jlex/

4.2 Kontponsnas pabora /Cp/ 92 JI1.3J11.2

J1.4
J1.1J12.3
22
JI2.1J13.1
3132
Pazpnen S. Buabl nojumepoB u ux
NpUMEHEHHE B CTPOUTEJILCTBE

5.1 CuHTeTHYECKUE U IPUPOAHBIC TOTUMEPHI 1 J1.3J11.2

MpUMEHSIEMbIE B CTPOUTENbCTBE /JIek/ 2132




52 JlakokpacouHnsle MaTtepuansl. Penenrypa, 3 1 J1.3J11.2 0
cBoiictsa. /Jlex/ 3132

5. ®OHJI OIEHOYHBIX CPEJACTB

5.1. KoHTpoJLHBIE BOIPOCHI U 3aJaHUS

KoHTpomnbHbIE BONPOCH! U 3a1aHus Ul IPOBEJCHHS TEKYILEro KOHTPOJIS U IPOMEXYTOUHOM aTTECTALUU 110 UTOTaM OCBOEHHMS
JUCIUIIIMHBI IPEJCTaBICHBI B (JOH/IC OLIEHOYHBIX CPEICTB

Bompocsl k 3a4ery:

1. V3oMepust BEICOKOMOJICKYIISIPHBIX coeAnHEHUH. OCOOCHHOCTH H30MEpHH MOJIMMEPHBIX MATEPHANIOB, IIOHATHE OIMKHETO
U nanbHero nopsaka. Konpopmarmontas 1 KOHQUTYparlMoHHAS H30MEPHS IEMEHTapHOTO 3BEHA.

2. PerynspHele U HeperyJsIpHblE M30TaKTUYECKUE, CHHAMOTAKTUYECKHE, SPUTPOAUU30TAKTUIECKUE, TPEO-
JUHU30TaKTUYEKNE, TUCUHIECOTAKTUYECKHE, ATAKTHYECKHE.

3. Croco0bI MOTYy4YEeHUS] CHHTETHYECKHX TTOJIMMEPOB.

4. Peaxuus nmomumepusanuu. CoeuHEHHs, CIIOCOOHbBIE BCTYIATh B PEAKIHIO IOJIMMEPHU3AIHH.

5. CryneHuaTas WU MUTPAlMOHHAS] TONUMEPH3ALIHsL.

6. Peaxuns nemHoW pamuKambHON MOJMMEpH3AIMN U €€ CTaJIuI

7. Croco0bl HHUITMUPOBAHUS LIETTHONW paJuKaTbHON MOIMMEPH3AINH, TepMIIecKoe, (OTOXMMUIECKOe, PaAnaliOHHOE
UHUIIUUPOBAHUE, X OCOOCHHOCTH, IPEUMYIIECTBA U HEAOCTATKH.

8. XUMUYECKOe HHULUUPOBAHUE, PA3IMYHbIE TUMBI XUMUYECKUX MHUIMATOPOB, MEXaHU3M JAEHCTBUS MHUIMATOPOB.
ITpenMymiecTBa 1 HEAOCTATKH XUMHYECKOTO HHUITMAPOBAHUS

9. Crnoco0bI peryIHpoBaHUS MOJIEKYJISIPHOH MacChl CHHTE3UpyeMoro monumepa. [ToHsaTHe perynsaTopa, HHTHOUTOPA,
3aMeJUINTENs U CTOMIepa PaAuKaIbHOM MOTMMEpPH3aLul U MEXaHU3M UX JeHCTBHUS.

10. KuHernka paankanbHOH MOJIMMEPH3aLUH, CKOPOCTh OOIICH peakIny W COCTABILIONINX ee cTaguid. KuHernueckas
KpHBasl MOJMMEPU3aNH U €€ aHAI3.

1. BnusiHue pazianyHbIX (AaKTOPOB Ha CKOPOCThH PalWKalIbHOW MOJIMMEPHU3aLIUU.

12. WNonnas (katamuTuyueckas) MmojaruMepu3aiusl.

13. KaTtnonHas nonnMmepusarist, KaTaTuTHYECKAEe CHCTEMBI B MEXaHU3M PEakIui, ee MPerMyIIecTBa M HEJOCTATKH.
14. AHHNOHHAS TOTMMEPH3aLUs, KaTaIn3aTOPhl 1 MEXaHU3M PEaKIHu.

15. HouHo - koopauHalMOHHas nonumepusaius. Karanutudeckas cuctema Lurnepa - HaTtra, Mmexanusm
cTepeocennpIIecKoi TOMNMEPH3aIIHH.

16. Cononumepusanys. BbIBoJ KMHETHUECKUX 3aKOHOMEPHOCTEH peaklUK PaJuKalbHON CONOIUMEPU3AUM ABYX

Pas3sInIHbIX MOHOMEPOB. 3HayeHHE KOHCTAHT COIMOJIUMEPU3ALNU U COOTBETCTBYIOIAA UM 3aBUCUMOCTDH MOJI. 1011 MOHOMEpPA B
IMOJIYYCHHOM I1O0JINMEPE.

17. TexHOTOTHYECKHe MPHUEMBI OCYIIECTBICHHS IPOIECCOB CHHTE3a ITOMMMepoB. [lommMepn3anys B Macce, pacTBope,
SMYJICHOHHAS TOJTMMEPH3AIIUs 1 TOJTUMEPH3AINS B CYCIICH3UH.

18. IMonumepusanus B TBepaoi dase, monumepusamus B ra3oBoil ¢ase. [IpermMyiiecTBa ¥ HETOCTATKU ITUX CIIOCOOOB.
19. [MomkoHICHCAIHS U TTOJIMMEpaHaIOTMIHbIE MPEeBpaIleHus MoauMepoB. OOIIHe XapaKTEPUCTHKH 3TUX MPOIIECCOB.

OCHOBHBIE XMIMIUYECKHE PEaKINH IS OCYIIECTBICHUS JaHHBIX crioco0oB nomydeHnss BMC. Kunernka nporeccoB. OCHOBHBEIE
TUIIBI HOJIMMEPOB TOJTy4aeMbIX B IPOMBIIIIEHHOCTH 110 3TUM JBYM METOJaM.

20. B03MOXXHOCTE XMMHYECKOH MOIU(UKALINN TTOINMEPOB.

21. Comnonmmepn3anusi. O0mue 3aKOHOMEPHOCTH COMOIMMEPH3AITHH.

5.2. TeMbl nHCbMEHHBIX PadoT

TeMBI MHCEMEHHBIX pa60T MpEACTaBJICHBI B (bOHHaX OLICHOYHBIX CPCIACTB

5.3. ®oHJ OLICHOYHBIX CPECTB

®DoH/J1 OLIGHOYHBIX CPEJCTB MO AUCIUILINHE npejacTapieH B Bune [Ipunoxxenus k gannoit PI1J]

5.4. IlepeyeHb BH/I0B OLIEHOYHBIX CPEACTB

HepequL BUIOB OIICHOYHBIX CPEACTB HpI/IBGZ[éH B (1)OHZ[C OIICHOYHBIX CPEACTB 110 AUCHUIINHE

6. YHEBHO-METOJUYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHWE JUCIHUIIJINHBI (MOYJISA)

6.1. Pexomenayemas 1utepaTypa

6.1.1. OcHoBHad JIMTepaTypa

ABTOpBI, COCTaBUTENN 3arnaBue W3parensctBo, ron | Komnu-Bo
JI1.1 | Cemuuxos, FO.1. Brenenue B xuMHIo MonuMepoB [ DIEKTPOHHBIN pecype] : : CII6 : Jlans, , 2014 | om. u3m.
yueOHoe mocobue- https://e.lanbook.com/book/4036.
JI1.2 | Kabnos, B. ®. [u np.] | Xumus noaumepos [DIeKTPOHHBIH pecypc]: yueOHo- Bonrorpan: 1. U3,
MeToJYecKoe mocobue - http://lib.volpi.ru Bour['TVY, 2017
JI1.3 | Kynesnes, B. H.[ u Xumust v GU3UKa MOJIMMEPOB [ DIEKTPOHHBIHN pecypc]: yaeOHOoe CII6.: Jlans, 2014 3I1. U3,
ap. | nocobue - https://e.lanbook.com/book/51931




ABTOpBI, COCTaBUTENN 3arnaBue WznatensctBo, rog | Komuu-Bo
JI1.4 | Knenun, B.H. BricokomonekynsipHbIe COeAMHEHHS [ DNEeKTPOHHBIN pecypc] : CII6.: Jlans, 2013 3I1. U3,
y4eOHuK - https://e.lanbook.com/book/5842
6.1.2. /lonotHUTEILHAS JIATEPATypPa
ABTOPBI, COCTaBUTENN 3arnaBue W3patenberBo, rog | Komna-Bo
JI2.1 |Ka6noB B.®., Keiiban |OrHeTemio3anyTHeIE 3J1aCTOMEPHBIE KOMITO3UIIUU U TIOKPBITHS Bonarorpax: UYHIJI 37
H.A., HoBomonplieBa | Ha MX OCHOBE: y4eOHOE ITocoOue BonrI'TY, 2016
O.M.
JI2.2 | Papuenko, C.C. [u CO0opHHK 1a00paTOPHBIX paboT MO XHUMHUH TTOJIMMEPOB Bonrorpan: 1. U3,
ap. | [DnexTpoHHBIi pecypc] : METOAMYECKHE YKa3aHUsI - BonrI'TY, 2013
http://library.vstu.ru
J12.3 | Cnmpumonosa,, M.II. | ®a30BbIc U PU3HUSCKUE COCTOSIHUS TIOJIMMEPOB: METOIMUECKIE Bonrorpan: 3I1. U3A.
[u op.] yKa3zaHHA K 1JabopaTopHOH paboTe 1Mo auciuminHe " XuMus 1 BonrI'TY, 2008
(uzrka nonuMepoB" [DIEKTPOHHBIN pecypc] : METOAMYECKHe
ykazanus - http://lib.volpi.ru
6.1.3. MeTtoauueckue pa3padboTku
ABTOPBI, COCTaBHTEITH 3arnaBue W3patenscrBo, rox | Komna-Bo
JI3.1 |Kounos A.b., CO0pHHK J1a00paTOPHBIX pabOT MO XMMHUH MOJIUMEPOB Bonrorpan: 5
Paguenko @.C. BonrI'TVY, 2008
6.2. Ilepeyennb pecypcoB HHGOPMALHOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTH "UHTepHeT"
D1 | http://umkd.volpi.ru/course/view.php?id=2099
22 | Caiit oubmuorexu BITU (prmman) Bonr['TY: http://library.volpi.ru/csp/library/StartPage.csp
33
6.3.1 Ilepeuens MporpaMMHOro odecrnevyeHust
7.3.1.1 | MS Windows XP IToamucka Microsoft Imagine Premium
7.3.1.2 | ID df8605e9-c758-42d6-a856-ae0ba9714cc4 Cybnuuensu-onnslii gorosop Ne Tr000150654
7.3.1.3 | JTunensus Ne41300906 ot 07.07.2017r. (moamucka Ha 2017-2018rr)
7.3.1.4 | Cyonuuensuonnsiii joroBop Ne KMC-193-2016 ot 25.04.2016r. (moanucka Ha 2016-2017rT)
7.3.1.5 | Cyonumensuonnsiii gjoroBop Ne KMC-108-2015 ot 07.04.2015r. (moxmucka Ha 2015-2016rr)
7.3.1.6 | Cyonuuensunonnsiid joroBop Ne  KMC-099-2014 ot 08.04.2014r. (moanucka ua 2014-20151r)
7.3.1.7 | Cyonuuensuonssiit joroBop Ne Tr018575 ot 01.04.2013r. (moanucka Ha 2013-2014rr)
7.3.1.8 | IIO MS Office 2003 JIuuensus Ne41300906 ot 01.11.2006
7.3.1.9 | Kaspersky Endpoint Security namst 6u3neca (rogosas noamnucka) 205E-170804-091702-157-527 2017r.
6.3.2 TlepeyeHb MH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM
7.3.2.1 | UachopMaIiioHHO-NIONCKOBAs CHCTeMa (peaepaTbHOr0 TOCYAapCTBEHHOTO yapexae-Husl «DenepanbHblii HHCTHTYT
MIPOMBIIIICHHOW COOCTBEHHOCTH (OectutaTHbIi foc-Tym). — url: http://www 1 fips.ru
7.3.2.2 | UadopmanmonHo-crpaBouHas cuctema "Koncynprant [Tmoc" -http://www.consultant.ru/online/ (O6mecTBo ¢
OrpaHMYCHHOI OTBETCTBEHHOCTHIO «HXeHepb! nHpopMmanumy».Joroop Ne207-K 06 okazanuu HHGOPMALUOHHBIX YC-IIYT
¢ UCIoTb30BaHreM dk3eMIusipoB Cuctemsl "Koncymsrant [Timtoc");
7.3.2.3 | UuhopMaiOHHO-NIOUCKOBAsI CHCTEMa BCEMHUPHOM OpPTraHU3aIlMH 110 UHTEIUICKTY-aJbHONH COOCTBEHHOCTH (OECIUIaTHBIN
noctymn).- url: https://patentscope.wipo.int/search/en/search.jsf
7.3.2.4 | UudopManmioHHO-CIIpaBovHas cucTemMa EBporeiickoi maTeHTHON opraHu3anuy (OectuiaTHBIN TocTym). - url:
http://www.espacenet.com/access/index.en.html.
7.3.2.5 | CnenpanusupoBanHble IHTepHET-pecypchl, HalIpUMep, ITOUCKOBAs cUCcTeMa o X1U-Mu4yeckuM pecypcam. —URL:
http://www.chemindustry.com
7.3.2.6 | OnexkrpoHHO-OnOMMOTe"Has cuctema "Jlanp": www.e.lanbook.com/DnexkTpoHHo-0nbIHOTeYHast cucteMa "JlaHp":
www.e.lanbook.com/
7.3.2.7 | OnexrponHO-0ubMMoTeuHas cucteMa Bonr['TVY: library.vstu.ru/
7.3.2.8 | DnekrpoHHas HaydHas OubnnoTeka : elibrary.ru/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIUHbBI (MOAYJISI)
7.1 | Aymutopus b-104 st mpoBeneHusI 3aHATHI JEKIIMOHHOTO U CEMUHAPCKOT0 TUIA, TPYIIOBBIX U HHANBHIYAIbHBIX
KOHCYNBTANHi, TEKYIIEro KOHTPOJI K IPOMEKYTOYHOH aTTecTanny, kopiyc b,yn. Asromopora Ne7, 32a YueOnast meOenb
Ha 44 mocaIovHBIX MecTa, pabodee Mecto npenoaasatens, LCD TeneBu3op, yueOHas gocKa.
7.2 | Aynutopus B-108 aiist mpoBeieHust 3aHATHI JIEKIIMOHHOTO M CEMUHAPCKOTO THIIA, TPYIIOBBIX U MHIWBUYaIbHBIX

KOHCYNBTaNuii, TEKYIIEro KOHTPOJIS M MPOMEXYTOUHOH aTTecTanny, kopryc B,yn.Kamckas, 6 Yaebnas mebens Ha 40
MOCaI0YHBIX MecT, pabodee MeCTO IpenoaaBaTens, yueOHas J0CKa.




7.3 | Aynuropust BJIK-17, maboparopus «XuMus 1 pU3KKa MOIMMEPOBY [UIS IPOBEICHUS T1a00paTOpHEIX padoT, kopmyc BJIK,
ya.ABronopora Ne7, 32a YyeOnas mebenb Ha 15 mocagodHbIX MecT, paboudee MecTo npenogasarens.Buckozumerp
Bpykdunbeaa RVDV-II+ Pro, Becsl anekrpornsie VIC-510 d1, yerpoiictBo nepememmBarormee [19-0118 (2 mir.),
anekrpomkad cymmisHeii CHOJI, pedpakromerp NPD-454, mukpockon Anbramu [Tomap 312, HacTonpHas
MOTyaBTOMAaTHUYECKas BEpTUKATIbHAs MHXKEKTOpHAs IuTheBas MamuHa MUHU-TIIA JD-MC-20, mpubop mis onpeaeneHus
nmmutanca E7-14, Buckosumerp «Mooney 1500S», kommpeccop Fini SF 2500-241L-2H, 6e3poTopHbIii peoMeTp ¢
mukmrdeckuM capurom MDR 3000 Professional, yctaHOBKa JIJIsl OTIpE/ICTICHUS TIOKA3aTels TEKYISCTH paciiiaBa
tepmorutactoB UPT-AM, ycranoska KU T-DnacTomep uist onpeesieHns TEINIOEMKOCTH U TETIIONPOBOIHOCTH
3JIACTOMEPOB, KOMITBIOTEP

7.4 | Aynuropust b-303, nabopatopust «be30macHOCTb JKU3HEAEATEIHOCTI AT IPOBEACHHS 3aHATHIH JTEKIHOHHOTO U
CEeMHHAPCKOTO THIIA, IPYNIOBBIX U MHIMBUIYaIbHBIX KOHCYJIBTALMH, TEKYILETO KOHTPOIS U IPOMEXKYTOUHOH
aTTecTaIluH, JAbopaTOPHBIX paboT, kopiyc b, yin.ABromopora Ne7, 32a YueOnas mebens Ha 20 MOCaJOYHBIX MECTa,
pabodee MecTo IpenoaaBaTens, IIasMeHHas maHens LG-42,koMmsioTep, HOYTOyk Lenovo,

7.5 | Aynuropus b-306, mabopatopust «TexHomorus cuaTe3a MOHOMepoB 1 BMC» aiist mpoBeneHust 1abopaTopHBIX padoT,
kopmyc b, yn.ABronoporaNe7, 32a Yuebnas mebens Ha 15 mocagodHsIX MecT, pabodee MecTo mpemnoaasarens. Hacoc
BakyyMHbIN MeMOpanHbiiit HBM-5, Bechr ananmutrueckne ACCULAB ALC-210 d4, Becsl 37€KTpOHHBIE JIAOOpaTOPHbBIE
MV-1200, mporpammupyemas 31eKTpoMexaHmdeckas Memanka Multi Mixer MM-1000, menranka BepxHenpuBogHas US-
2200A, anexrpo-mkad cymmisabii CHOJL., pH-metp pH-150 M.

7.6 | Aymuropust 1-201 i mpoBeieHNs 3aHATHH JIEKITHOHHOTO M CEMHHAPCKOTO THITA, TPYIIOBBIX M HHIUBHIYaJIbHBIX
KOHCYNbTaNHi{, TEKYIIero KOHTPOJIS i IPOMEKYTOUHOH aTrTectanuy, kopmyc [, yn.Ilymkuna, 62 Yue6nas mebens Ha 56
MIOCaJI0YHbIX MECT, pabouee MECTO IIPeroJaBaTens.

7.7 | Aymutopus B-101 mist mpoBeneHusI 3aHATHI JEKIIMOHHOTO U CEMUHAPCKOTO TUIIA, TPYIIOBBIX U HHIUBHIYATbHBIX
KOHCYJIbTallMH, TEKYIIEro KOHTPOJIS M MPOMEXYTOUHOU arTecTanuu, kopuyce B,yn.Kamckas, 6 Yuebnas mebens Ha 70
ITOCaI0YHBIX MecT, pabodee MecTo npemnoaasaterns, LCD TemeBuzop

7.8 | Aymutopus b-309, 3an mumioMHOT0 NpoekTHpoBaHus kadenpbl BTIID, mis caMocTosSTeTbHOM paboThI, KOPITYC
B,yn.ABromoporalNe7, 32a Yuebnas mebens Ha 10 mocamouHbIX MECT,IPUHTEP -2 MIT., KOMITbIOTEp — 6 mT.KommbroTepHas
TEXHHUKA C BO3MOXKHOCTBIO TOAKIIOUYCHUS K ceTu « MHTepHEeT» U 00eceueHreM JOCTYIIA B JICKTPOHHYIO
HHPOPMAMOHHO-00Pa30BaTEIBHYIO CPEIY

8. METOJUUECTKHUE YKA3AHMS JJIS1 OBYYAIOIIMXCSI IO OCBOEHUIO JUCHUILIAHGBI (MOAYJIST)

V3yueHne NUCLUIUIMHBI CIeAyeT HAYNHATh C y4eOHHMKA, OCKOJIbKY YUEOHUK — 3TO KHUT'a, B KOTOPOH U3J10)KEHBI OCHOBBI HAyUHbIX
3HaHUH 110 OIIPE/ICICHHOMY IIPEAMETY B COOTBETCTBHH C LIEISIMHU U 3a7a4aMy OOyUCHUsI, YCTAHOBJICHHBIMH IIPOrPaMMOH U
TpeOOBaHMSAMH TUAAKTHKH.

IIpu pabore ¢ uTepaTypoii cieayeT YUUThIBATh, YTO UMEIOTCS PA3TMIHbIEC BUIBI YTCHUS, U KQXK/BIH U3 HUX HCIOIb3yeTCs Ha
OIIpeJIeNICHHBIX 3Talax OCBOCHMS MaTepHaa.

ITpenBapuTeapHOE YTCHNE HANIPABICHO HA BBIABICHNE B TEKCTE HE3HAKOMBIX TEPMHHOB U ITOUCK MX 3HAUCHHUS B CIIPABOYHOMN
JIuTepaType.

CKBO3HOE YTEHHE MPEATIONAraeT MPOYTEHHE MaTeprana oT Hadaa 10 KoHIa. CKBO3HOE YTEHUE JINTEPATyphl U3 NPHBEICHHOTO
CIIMCKA JIaeT BO3MOXHOCTB CTYICHTY C(POPMUPOBATE T€3aypyC OCHOBHBIX MOHATHH M3 M3y4aeMOi 00IacTH U CBOOOJHO BIIAJIETh
HMH.

Bri6opodHoe— Ha000pOT, IMEET IeIbI0 MOUCK U 0TOOp MaTepuana. B paMkax JaHHOTO Kypca BBIOOPOYHOE UTEHHUE, KaK CIIocod
OCBOCHHUSI COZICP)KaHUsI Kypca, JOJDKHO MCIIONIb30BAThCS NP MOATOTOBKE K IMIPAKTHYECKUM 3aHATHSAM 110 COOTBETCTBYIOIMM TEMaM.
AHaTUTHIECKOE YTEHHE — 3TO KPUTHUYECKUI pa30op TEKCTa ¢ MOCIEeIYIOIINM ero KOHCTIeKTHpoBaHHeM. OCBOCHHE yKa3aHHBIX
HnoHATHH OyneT Hanbosee 3P PEeKTUBHEIM B TOM CIydae, €CIIU IPH YTCHUH TEKCTOB CTYICHT OyAeT 3aJaBaTh K TUM TEKCTaM
BONPOCHIL. YacTb U3 3THX BOIPOCOB CHOPMYIMPOBAHA B IPHBEJACHHOM HHXE CIIMCKE KOHTPOJIBHBIX BOIPOCOB U 3afaHuil. Crimcok
3THX BOIIPOCOB 10 NOHATHBIM NIPUYNHAM OTPAHHYEH, TI03TOMY Ba)KHO HE TOJIBKO COJIEP’KaHUE BOIIPOCOB, HO CaM HMPHHIIHUI
OCBOEHHS JINTEPATYPHI C TIOMOIIBIO BOIIPOCOB K TEKCTaM.

Lenpro M3yJarommero YTeHus SBIACTCSA NIyOOKOe U BCECTOPOHHEE NOHNMaHKe yIeOHOH HH(OpMAIUH.

B penrennu Bcex yuaeOHbIX 3a/1a4 HEMAJIOBAXKHYIO POJIb UTPAIOT 3aIIMCH, CACNIaHHbIE B POLEcce YTeHUs! KHUTH. OHU SBISIOTCS
CEpPBHE3HBIM TTOJICTIOPHEM B ITOJITOTOBKE K 3K3aMEHaM, T.K. TIO3BOJIIIOT BKJIFOYATh NIYOWHHYIO ITaMATh M BOCIIPOU3BOINTE
cofiepkKaHNe paHee IPOYNTAHHOW KHUTH. MOXHO BBI-IEJIUTH TPH OCHOBHBIX CIIOCO0A 3aITUCH:

a) 3aMUCh MHTEPECHBIX, BAYKHBIX I 3alIOMHHAHUS I TIOCIIEAYIOIIEr0 NCIIOIb30BaHMUS MONI0XKEHUH U (PaKToB;

0) mociieroBaTeNbHAS 3aIIMCh MBICIIEH aBTOpPa, MO pa3jeiam, IiaBaM, naparpadam KHUrd. Takas 3anuch TpeOyeT TBOPYECKOH
nepepabOTKH MPOYUTAHHOTO, YTO CIIOCOOCTBYET ITPOTHOMY YCBOCHHUIO COJCP)KAHUS KHUTH;

B) KpaTKOE U3JI0KEHUE IPOUNTAHHOTO: COEPIKAHIE CTPAHUI] YKIIAAbIBAETCSA B HECKOJIBKO (hpa3, cojep kaHue I11aB - B HECKOJIBKO
CTPAHHMI] CBSI3HOI'O TEKCTa. DTOT BHJ 3AIIUCH MIPOLIE, OJIMKE K IEPBOMCTOYHUKY, HO IIPH 3TOM TBOPYECKAsk MBICIIb YATATEILS
MacCHBHEE, a IO3TOMY YCBOSHHE MaTepraa ciabee

B cooTBeTcTBIH C METOANYECKIMH pekoMeHaanusaMu MunoOpHayku PO (yrB. 8 anpenst 2014 r. N AK-44/058H) B xypce
HPEJII0JIaraeTcsi HCIOIb30BaTh COLMAIbHO-aKTHBHBIE M PE(ICKCUBHBIE METOABI 00y4YEHHMs, TEXHOJIOTHH COLMOKYIbTYPHOM
peabuIMTaluy C IETbI0 OKa3aHHs TOMOIIY B YCTAHOBICHUH TTOJHOLCHHBIX MEKIMYHOCTHBIX OTHOLIEHHH C IPYTUMH CTYICHTaMH,
CO31aHUHU KOM(OPTHOTO IICHXOJIO-THIECKOT0 KIIUMaTa B cTyAeH4YecKoit rpymme. [logbop n pa3paboTka ydeOHBIX MaTepHaIoB
MPOU3BOJATCA C yI€TOM IIPEIOCTABICHHS MaTepHaa B pa3INuHbIX (opMax: ayaHalbHOH, BU3yalbHOH, C HCIOJIb30Ba-HUEM
CIICIUAIIbHBIX TEXHUYECKHX CPEJICTB U MH(POPMALIMOHHBIX CHCTEM.

OcBoenne aucuumnHel munamu ¢ OB3 ocymecTBnseTcs ¢ HCOIb30BaHUEM CPEICTB 00YUECHHS OOIIET0 U CIIENUaIbHOTO
Ha3Ha4YeHH (MIePCOHATBHOTO U KOJUIEKTUBHOTO HCIONB30BaHUs). MaTeprualbHO-TeXHIUECKOe 00eCIeueHNE PeyCMaTPUBAET




npucriocoOsIeHne ayIUuTOpUil k Hykaam nun ¢ OB3.

®dopma MpoBeACHHS ATTECTALMH IS CTYJCHTOB-HHBAIH/IOB YCTAHABIMBACTCS C YYSTOM UHIUBUAYAIBHBIX IICUXO()U3NIECKIX
ocobennocteit. J{ns crynentos ¢ OB3 npexycMaTpuBaeTcs JOCTyIHAs popMa MpeI0CTaBICHNUS 3aIaHUi OIICHOYHBIX CPEJICTB, a
UMEHHO:

. B MEYaTHOHN WM JEKTPOHHON (opMme (ISl JMIl C HAPYIIEHUSIMH OIOPHO-IBUTATENILHOIO amnmapara);

. B TI€YaTHOI (hOpMe MM NMEKTPOHHOH (PopMe C YBEIHUYCHHBIM IIPUPTOM M KOHTPACTHOCTBIO (IUIS JIMI ¢ HAPYLICHUSIMHU
clIyxa, ped, 3peHus);

. METOJIOM YTEHHUsSI aCCUCTEHTOM 3aJlaHusl BCIYX (IS JIMIl C HAPYIICHUSIMH 3PEHHUS).

CTyZ[eHTaM C UHBAJIMJHOCTBIO YBCIIMUMBACTCA BPEMS Ha IIOATOTOBKY OTBETOB Ha KOHTPOJIbHBIC BOIIPOCHI. Hﬂﬂ TaKuX CTYACHTOB
npeayCcMaTpuBacTCAa JOCTYITHAA (bopMa OpeaoCTaBJICHUA OTBCTOB HA 3aJaHUsI, @ UMCHHO!

. HMUCEMEHHO Ha Oymare i HabOpoM OTBETOB Ha KOMIIBIOTEpE (IS JHI[ C HApyHMICHHSIMH CIyXa, PEedH);

. BBIOOPOM OTBETa M3 BO3MOXKHBIX BAPHAHTOB C MCIIOJIb30BAHUEM YCIYr acCHCTEHTa (JUISl JIMI C HApYLICHUSIMU OIIOPHO-
JBUTaTEIBHOTO aIapaTa);

. YCTHO (IJIS1 JIMII ¢ HAapyIICHUSAMH 3PEHHS, OTIOPHO-IBUIATEIFHOTO amIapaTa).

IIpu HEOOXOIUMOCTH [T 00YYAIOIIMXCSI ¢ HHBAJUIHOCTHIO MPOLEAYpa OLIEHUBAHUS PE3yAbTATOB 00yIEHUSI MOKET HPOBOAUTHCS B
HECKOJILKO ATaroB.




