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Pabouas mporpamma coctaBieHa ¢ y4yérom TpeOoBaHuii denepasbHOTO TOCYIApCTBEHHOTO
oOpazoBarenbHOro crangapta (mpuka3z Ne 701 ot 02.06.2020) mo mampasieHuto moaroroBku 22.03.01
MarepuanoBe/ieHHEe U TEXHOJOTUU MaTepuanoB miasi npopmis «KoHCTpyWpoBaHHE M TPOU3BOJICTBO
U3JIeNUi 13 KOMIO3MIMOHHBIX MaTepUaloB» HA OCHOBAHMM Y4YEOHBIX IUIAHOB Habopa 0Oydaroluxcs
2022 rona.

Pa3paboTunk nporpaMmsi:

IIpodeccop E.T'. benos
JoueHt 3.U. Catuna
COI'IACOBAHO

Pabouas mporpamma paccMoTpeHa u 0Jj00peHa Ha 3aceanuu Kadenpsl «TeXHOIorus u3aenuii u3
MAPOTEXHUYECKUX U KOMITO3UIIMOHHBIX MaTepUajIoB, MPOTOKOJI OT 26.05.2022 1. Ne 9.
3aBenytrommii kadeapoit  Coznacoséano T.B. Bypaukosa

YTBEPXKXJIAEHO
Havansnuk nenrpa YMI] Ymeepiwcoaro JILA. Kuraepa



1. Ilesin ocBOeHUsI AUCHMUIIIMHBI

[lenssmMu ocBOEHUs AUCHUIUIUHBL «DU3MKO-XMMHUYECKHE SBJICHUS Ha IpaHUIle paszznena ¢as»
SABJIAKOTCA:
a) yriyOJeHne TEOPETUYECKUX U IPAKTUYECKUX 3HAHUH 110 CBOMCTBAM TBEPJIOTO TeJla BO B3AUMOCBSI3H C
€ro PeAIbHOU CTPYKTYPOH U CTPOEHUEM.
0) mo3HaHue B 00aCTH OCHOBHBIX (PM3UKO-XMMHUYECKUX IPEBPALIEHUN U IPOLIECCOB C yUaCTHEM
MMOBCPXHOCTU TBCPABIX TCII.

2. MecTo AUCHMILVINHBI B CTPYKTYpe 00pa30BaTeIbHON NMPOrpaMMbl

JucunminHa «PU3MKO-XMMHUYECKUE SIBIIEHUS Ha TrpaHule pasgena ¢a3» OTHOCUTCS K
bopmupyemMoii yyactHuKaMu oOpa3oBatenbHbIX oTHOIIEHUH yactu OOIl u popmupyer y oOydarommxcs
no npopuno «KoHCTpynpoBaHuE M MPOU3BOJACTBO M3JCIUN U3 KOMIO3MLIMOHHBIX MaTepHajoB» HaOboOp
3HaHWW, YMEHHUI, HABBIKOB U KOMIIETECHIIM.

Jig ycreniHoro ocBOeHUst ITUCUUIUIMHBI «DU3MKO-XMMUYECKUE SIBJICHUS Ha TpaHMIEC pasjeina
¢da3» oOywarommiics 1o HampasieHuto mnoaroroBku 22.03.01 «MarepuaioBefeHHE W TEXHOJIOTHH
MaTEpHaJIOBy» JAOJKEH OCBOUTH MaTepUal NPEAIIECTBYIOINX JUCIUIIINH:

1. ®usnka
2. OU3MKO-XMMHUYECKHUE SIBJIICHUS Ha IpaHuLe pasjena a3
3. ®usnueckas U KOJJIOUIHAS XUMUS

Hucuumnbaa  «PU3MKO-XUMHUYECKHE SBJIGHUS HA TIpaHule pasgena ¢a3»  sBiIseTcs
MPE/IIECTBYIONICH U HEOOXO0IUMa VISl YCIIEIIHOTO OCBOSHUS ITOCIEAYIOINX TUCIIUIIIIHH:

1. KoMo3u1yoHHbIe MaTepuallbl U U371l Ha HEOPraHMYECKUX BKYIINUX
2. KoMIIo3u1oHHbIE MaTepUaIbl HA METAJNTNIECKON MaTpUIe
3. ®U3UKO-XUMUS U MEXaHUKA KOMITO3UIIMOHHBIX MaTepHajoB

3. Komnerennuu odyuyaiomierocsi, popMupyemMbie B pe3yJibTaTe 0CBOCHHS TUCHUILIUHBI

ITIK-3 CnocofeH BLIOUPATH M NPHMEHATH COOTBETCTBYIOIME METOABI MOACTUPOBAHUSA (PU3UYECKUX, XUMHUYECKUX H
TeXHOJOTHYeCKHUX MPOLEeCCOB, HCNOIb30BATh B HCCIEI0BAHUSX M pacyeTax 3HAHUS 0 METOAaX UcCIe0BAHMS,
aHaJIU3a, IMAarHOCTUKH U MOJIeJINPOBAaHUSI CBOICTB BellecTB (MaTepuaJioB), pu3nuecKMX U XUMUYECKUX Npoueccax,
NMPOTEKAINX B MATEpPHaJIaxX IPU UX N0Jy4eHHH, 00padoTke U MOAUPUKALIUA

[1K-3.1. 3naeT MeTOIBI MOIEIUPOBAHUS (HU3MUECKHUX, XUMUIECKUX M TEXHOJIOTHYECKNX IIPOLIECCOB, METO/IbI HCCIIEIOBAHMS,
aHaNM3a, TUarHOCTUKH U MOJICIMPOBAHMS CBOMCTB MaTepHalioB, (pU3NIECKHX U XUMHIECKUX IPOLIECCOB

[IK-3.2. YMeeT 000CHOBaHHO BBIOMPATh U IPUMEHATH METO/IBI HCCIEAOBAHNS U MOACTHUPOBAHUS (QH3HUECKUX, XUMHUECKUX
Y TEXHOJIOTUUECKHX ITPOLIECCOB MPH MOJIyYSHUH MaTepralioB, 00paboTKe U MOAU(DHKALIUA UX CBOHCTB

[1K-3.3. Bnageer criocoOHOCTBIO 3 (EKTHBHO HCIOIBb30BATh METO/IbI aHAJN3a, IMarHOCTUKU U MOJICIIMPOBAHUSI CBOWCTB
BEIIIECTB (MaTepHaoB), B (PU3MUECKUX M XMMHUYIECKHX MPOIECCax, MPOTEKAONINX B MaTepHanax MpH UX MOIyICHUH,
00paboTke 1 MOAH(PUKALINT

IIK-5 Cnoco0eH nCnoJib30BaTh HA IPAKTHKE COBPEMEHHbIEC NPEICTABICHNUS 0 BINSHAH MHKPO- M HAHO- CTPYKTYPBI
HA CBOIiCTBAa MATEPHAJIOB, HX B3aMMO/JCHCTBHH C OKPY Kalollell cpeoii, oMM, YaCTHIAMHY U U3JIy4YeHHSIMHA
[IK-5.1. 3HaeT coBpeMeHHbIE MPECTABICHUS O BIUSHUU MUKPO- U HAHO- CTPYKTYpPBI Ha CBOIICTBA MaTepHanoB

[IK-5.2. YMeer ucmons30BaTh MUKPO- X HAHO- CTPYKTYPHBIE MaTepHaJIbl, HX B3aMMOACHCTBHE C OKPYXKArOIIei cpesIoi,
IOJIAMHU, YaCTUIAMU U U3TTYUCHUAMU

T1IK-5.3. Bnageer meToamMu aHalin3a B3aMMOJICHCTBISI MUKPO- M HAHO- CTPYKTYPHBIX MaTEePHaJIOB ¢ OKpYIKaloIlei cpenoi
B pe3yabTare 0cBOeHUSI TUCHMUILINHBI 00y4aIOIIMIACH T0JIKEeH

3HATh:
JIOJDKEH 3HATh COBPEMEHHBIC METO/Ibl MOJICITUPOBAHUS (PU3NYECKUX U XUMHUECKHUX MPOIIECCOB,

CBOICTBa MaTepHasioB U (PU3UKO-XUMUYECKUE MPOIIECCHI



OCOOEHHOCTH CTPOCHHUS KPUCTAUTMIECKUX MAaTEPHATIOB, UX CTPYKTYPHBIE XapaKTEPUCTUKU
TeopeTqucxne OCHOBBEI B O6JIaCTI/I (pI/ISI/IKO-XI/IMI/II/I TBepI[OFO COCTOAHUA

YMeTh:

aHAJIM3UPOBATh U 0000IIaTh TEOPETUUECCKUE U IKCIIEPUMEHTAIBHBIC PE3Y/IbTaThl B IAHHON 00J1aCTH
MOJIB30BATHCS PA3IMYHBIMK CIIOCOOAMH MPEICTABIICHUS CTPYKTYPhl 1 CAHMMETPHH KPUCTAILIOB
JOJIDKCH YMCTB BBI6I/IpaTb 158 HpI/IMeHSITB METOAbBI UCCIICAOBAHUA (1)I/ISI/IKO-XI/IMI/I‘ICCKI/IX Hpouech
Baagern:

JIOJDKEH 00J1a71aTh HAaBBIKAMH MCIIOJIB30BAHKS COBPEMEHHBIX METOJIOB aHAIN3a U JTUATHOCTHKHU
HaBBIKAMH MCCJICIOBAHUS MPOIIECCOB Ha rpaHuIle paszzena das.

HaBbIKaAMH pvaeTa TepMOXI/IMI/I‘-ICCKI/IX N KHHCTUYCCKUX KOHCTAHT HpI/I HpeBpaH_[eHI/II/I TBepI[BIX

BEILIECTB U X CMECEN

4. CTPYKTYpa M cojiep:KaHue TUCHUIIHHbI
OO6mias TpyA0EMKOCTh TUCIUILUIMHBI COCTABIISIET 5 3aueTHBIX enuHull, 180 yacos.

Buapl yueOHOI paboThI (B acax) O11eHOYHbIE
CpelcTBa A
Ne Pazgen Ceme- I TaGopa- npOBeﬂtem
/o JUCHUTUINHBI CTp Jlexmms PAKTHHACCKHE abopa KCP CPC TeKyIIeH u
3aHATHS TOpHBIE HPOMEXY-
TOYHOH
aTTeCTaluN

1 2 3 4 5 6 7 8 9
IIpupona u KonTtponbHas

1. | crpoeHme 11 2 7 pabota
TBEPABIX TeJl
Hroro no 11 2 7
cemMecTpy
Hecosepiienctsa KouTtponbHas
" paborta;

1. | HEOTHOPOTHOCTH 12 1 4 1 20 JlabopatopHas
CTPYKTYPBI pabota; Tecr;

Ok3ameH
Crpoenue u KonTtponsHas

2 CBOIiCTBa 12 5 4 20 pabora; Tecr;
MMOBEPXHOCTH DKk3aMeH
TBEPAOro Teja
OcCHOBHBIE KonTtponsHas
MPe/ICTABICHUS pabora;

3. | 00 anresumn 12 1 4 4 30 JlabopaTtopHas
KHUJIKOCTH U pabora; Tecr;
CMa4YMBaHUU Ok3ameH
Xumnueckue
peaKIuu C

4. | ydactuem 12 4 7 60
MOBEPXHOCTH
TBEPABIX Tell
Hroro mo KonrpoabHasn
cemecTpy 12 4 12 16 130 padora,

JK3aMeH
5. ConeprxaHue JeKIIHOHHBIX 3aHATHIA 110 TeMaM
No Hupukatopel
. /_n Paznen qucnuIuimHb Yacsl Tema JIeKIMOHHOTO 3aHATHS JIOCTHKEHUS
KOMITCTEHIIMU
1 2 3 4 5
1. | lIpupona u cTpoeHUE TBEPABIX TEJ 2 ITpupona u cTpoeHue TBEPABIX I1K-5.1




e MunukaTopsr
I /;I Pasnen aucuuninHb Yacel Tema JIeKIIMOHHOTO 3aHATHUS JIOCTH KEHUS
KOMITCTEHIINU
1 2 3 4 5
Teln I1K-5.2
I1K-5.3
2. | HecoBepmieHcTBa B HEOTHOPOIHOCTH 1 HecoBepmencrsa IK-5.1
CTPYKTYPHI HEOJHOPOJHOCTH CTPYKTYPHI IK-5.2
ITK-5.3
3. | CtpoeHne 1 cBOMCTBA IOBEPXHOCTH TBEPIOTO 2 CrpoeHne u cBOicTBa IK-5.1
Tena MOBEPXHOCTHU TBEPJOTO Tesa IK-5.2
I1K-5.3
4. | OcHOBHBIE ITPEACTABICHUS 00 aare3nu 1 OCHOBHBIE TIpEJICTABICHHUS 00 IK-5.1
JKUJIKOCTH U CMauyMBaHUH a/Ir€3MH JKUIKOCTH U IK-5.2
CMauuBaHUA I1K-5.3
BCEI'O 6
6. Couepma}me HpaKTI/I'leCKI/IX/CeMI/IHapCKHX 3aHATHI
HpOBeI[eHI/Ie HpaKTI/ILIeCKI/IX/CCMI/IHapCKI/IX 3aHATHH HE npeaAyCcCMOTpPCHO y‘IC6HBIM IIJIaHOM
7. Coaepsxanue J1a00PaTOPHBIX 3aHATHI
MNupukato
pHI
e Pazpen nucuumninuHb Yacsl Tewma 3aHATHS JIOCTIDREH
n/m us
KOMITETEHI]
0%
1 2 3 4 6
1. | HecoBepiueHcTBa 1 HEOJHOPOIHOCTh 4 HccnenoBanne KMHETHKN OKUCIICHUS [K-3.1
CTPYKTYpBbI METAINIMYECKUX HANIOJHUTENEH [K-3.2
[K-3.3
[K-5.1
[K-5.2
I1K-5.3
2. | OcHOBHBIE TIpEICTaBICHUS 00 aare3un 4 OnpenencHue pabOTHI are3UH K IK-3.1
JKUJIKOCTH U CMauyMBaHUH MOBEPXHOCTH TBEPABIX TeJ [K-3.2
IK-3.3
3. | XuMHueckue peakiny ¢ y4acTHeM 2 OnpeneneHne 3HEPTUN aKTUBAINH JHC- MK-3.1
MOBEPXHOCTH TBEPABIX TeJl COLIMAIIMH HEOPTaHMYECKHUX HAMOJIHUTE- [K-3.2
nei [K-3.3
[K-5.1
[K-5.2
I1K-5.3
4, 2 PerymupoBanue peakunonnocrnocoonoctn | [1K-3.1
TBEPJIBIX T TIK-3.2
[K-3.3
MK-5.1
[K-5.2
I1K-5.3
BCET'O 12
8. CamocrosiTesibHasi paboTa
HNupukaTopst
Ne TeMbl, BBIHOCHMBIE HAa CAMOCTOSITEIEHYIO
W paBoTy Yacsl ®opma CPC JOCTHKEHUS
KOMITCTEHIINU
1 2 3 5 6
1. | Ilpupona u cTpoeHne TBEPABIX TEI 7 MOJIrOTOBKA K KOHTPOJIbHOH paboTe IK-5.1
IK-5.2
I1K-5.3
2. | HecosepiieHcTBa ¥ HEOJHOPOAHOCTD 20 ITOJIrOTOBKA K KOHTPOJIBHO#H pabore, I1K-3.1
CTPYKTYPBI MTOJIrOTOBKA K JIA00pPaToOpHOi padoTe, I1K-3.2
MTOJIrOTOBKA K TECTUPOBAHHMIO, I1K-3.3
MOJITOTOBKA K DK3aMEHY T1IK-5.1




TeMBI, BBIHOCHUMBIC Ha CAMOCTOATCIBHYIO

MunukaTopsl

Yacer ®dopma CPC JIOCTIKEHUS
/11 paboty
KOMITCTEHIIHU
1 2 3 5 6
IK-5.2
I1K-5.3
3. | CrpoeHne 1 cBOCTBAa TOBEPXHOCTH 20 MIOJITOTOBKA K KOHTPOJIBHOH padore, IK-3.1
TBEPIOTO Tela MOJITOTOBKA K TECTUPOBAHHUIO, [K-3.2
MIOJITOTOBKA K K3aMEHY I1K-3.3
IK-5.1
IK-5.2
I1K-5.3
4. | OcHOBHBIC NIPECTBICHUS 00 aJre3uu 30 MOJITOTOBKA K JIA00OPaTOpHOU padoTe, IK-3.1
XKHUJKOCTH ¥ CMaYMBaHUH MOJTOTOBKa K TECTHPOBAHUIO, IK-3.2
MOJATOTOBKA K 9K3aMeHY, OATOTOBKA K IK-3.3
dK3aMeHY IK-5.1
IK-5.2
I1K-5.3
5. | XuMHUYECKHE PEaKIHU C YIaCTHEM 30 MOJITOTOBKA K KOHTPOJIBHOH padore, IK-3.1
MTOBEPXHOCTH TBEPABIX TET MIOJITOTOBKA K JIAOOpaTopHOH padoTe, IK-3.2
MOJITOTOBKA K TECTUPOBAHHUIO, T1K-3.3
MOJITOTOBKA K IK3aMCHY TIK-5.1
IK-5.2
I1K-5.3
6. | UccnenoBanie KHHETHKH OKHUCIICHHS 30 MOJrOTOBKa K KOHTPOJIHOU pabore, IK-3.1
METaLTMYECKUX TIOPOLIKOB MOJrOTOBKa K JlabopaTtopHoii paboTe, IK-3.2
MOJI'OTOBKA K TECTUPOBAHHMIO, I1K-3.3
MOATOTOBKA K IK3aMEHY IK-5.1
I1K-5.2
ITK-5.3
BCEI'O 137
8.1 KoHTpoJb camocTosATeIbHOM padoThl
MNupukaTopsl
Ne TeMmbl, BBIHOCHMBIE HA CAMOCTOSITEIIbHYIO
i pabory Yacsl ®opma KCP JIOCTHXKEHUS
KOMITCTEHIINU
1 2 3 5 6
1. | HecoBepIeHCTBa 1 HEOAHOPOIHOCTh 1 preM J1a00opaTOpHOi paboThI, IpreM IK-3.1
CTPYKTYpBI 9K3aMeHa, IPOBEPKa KOHTPOJIbHOM IK-3.2
paboTEHI, MPOBEPKA TECTUPOBAHHS IK-3.3
IK-5.1
IK-5.2
I1K-5.3
2. | CtpoeHue 1 CBOifCTBa MOBEPXHOCTH 4 IIPUEM 3K3aMEHa, IPOBEPKa IK-3.1
TBEPJIOTO Tena KOHTPOJIBbHOI paboThl, IpoBepKa IK-3.2
TECTHUPOBAHUS IK-3.3
IK-5.1
IK-5.2
I1K-5.3
3. | OcHOBHBIE NpeACTBIICHNS 00 aAre3nn 4 npueM JIabopaTopHOil paboTHI, pUEM IK-3.1
XKHUIKOCTH M CMaYMBaHUH 9K3aMeHa, IPOBEPKa KOHTPOIbHON IK-3.2
paboTHI, TPOBEpPKa TECTUPOBAHUS IK-3.3
IK-5.1
I1K-5.2
IK-5.3
4. | XuMHU4ecKue peakiiuy ¢ y9acTHeM 4 nprieM 1abopaTopHOil paboThI, MPHEM IK-3.1
TIOBEPXHOCTH TBEPIBIX TEIl 9K3aMEHa, IPOBEPKA KOHTPOJILHOMI IK-3.2
paboThI, TPOBEPKA TECTHPOBAHHSI I1K-3.3
IK-5.1
IK-5.2
I1K-5.3
5. | MccnenoBanne KHHETUKN OKUCIICHUS 3 nprieM 1ab0paTopHOi paboThI, TPHEM I1K-3.1
METaTMYECKUX TIOPOLIKOB 9K3aMeHa, IPOBEPKa KOHTPOIbHON IK-3.2
paboThI, TPOBEPKa TECTUPOBAHUS IK-3.3
IK-5.1
IK-5.2

I1K-5.3




MunukaTopsl
Ne Tembl, BRIHOCUMBIE Ha CAMOCTOSITEIIbHYIO
Yacer ®dopma KCP JIOCTIKEHUS
/11 paboty
KOMITETEHIIUN
1 2 3 5 6
BCEI'O 16

9. Ucnioib30BaHMe PEHTHHIOBOM CUCTEMBbI OLIEeHKH 3HAHU I

[Ipu oneHke pe3ylbTaTOB JESATEIBHOCTH OOYyYaroIUXCsd B paMKax AUCHUILUIMHBL «DuU3HKO-
XMMUYECKHE SIBIICHUS Ha TpaHHIle paszena (asz» UCHOIb3yeTcsl peUTHHroBas cucreMa. MakcuMalnbHOE U
MUHHMAaJIbHOE KOJIMYECTBO OAJIOB MO PA3JIMYHBIM BHJaM y4eOHOH paboTsl onucaHo B «llomoxenun o
0aJUIbHO-PEUTUHIOBON CHUCTEME OLEHKM 3HAHUH CTYJCHTOB M O0ECle4YeHus KauecTBa Yy4eOHOTro
npoueccay PI'bOY BO KHUTY.

PefiTuaroBas ornenka ¢popMHupyeTcsi Ha OCHOBAaHUHM TEKYIIETO W MPOMEKYTOYHOTO KOHTPOJs. 3a
KOHTPOJIbHBIE TOUKH CTYIEHT MOXET MOJYyYUTh MUHUMAJIbHOE U MaKCUMAJIbHOE KOJIMYECTBO OAILIOB (CM.
TadumIy).

OueHoYHBIE CPeACTBA Koua-Bo Mun.0a,110B Makc.0a/1710B
12-ii cemecTp
KontponsHas pabora 1 12 20
JlabopaTopHas paboTa 4 12 20
Tecr 1 12 20
OK3aMeH 1 24 40
Hroro 60 100

10. OueHouyHbIe CpeacTBA IS TEKYIIEro KOHTPOJS YCHEeBAEMOCTH, IPOMEKYTOYHOM
aTTecTallMy 10 UTOraM OCBOEHHS JUCIHHIIIMHBI
OueHoYHbIE CpeACTBa Il MPOBEACHUS TEKYLIEro KOHTPOJS YCIIEBAEMOCTH, IPOMEKYTOUYHOM
arrecrauu u HTOFOBOIZ arrecranguu pa3pa6aTI,IBa}0Tcs1 COTJIaCHO ITIOJIOKCHHUIKO O q)OHILaX OLCHOYHBIX
CPEICTB, pacCMaTPUBAIOTCA KaK COCTaBHAas 4YacTh paboyeil mporpaMMbl U OQOPMIISIOTCS OTIAEITbHBIM
JIOKYMEHTOM.

11. UudopmannoHHo-MeTOAUYECKOE 0OecTedeHue JUCIIUIIMHBI

11.1. OcHoBHasi IMTEpPaTypa

[lpu wu3yueHun AUCHUIUIMHBI «DUBHKO-XMMHUYECKUE SBJICHHUS Ha TpaHuie paszaena ¢as» B
Ka4eCTBE OCHOBHBIX HCTOYHHUKOB MH(OPMALMA PEKOMEHAYETCS UCIOJIb30BATh CIECAYIOILYIO JIUTEPATYPY:

OcCHOBHBIEC HCTOYHUKH KosmmuecTBo 3Kk3eMIIsipoB
HHpopMannu
b. B. ®enopos, /1. ®. Hepamosckuii, | http://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=28347
DneMeHTs! GU3MKU TBEPAOTo Tea Pexum nocryna: no noanucke KHUTY

[DnexTponHsbIit pecypc] : TromeHs :
TroM'HI'Y, 2012

B. A. Bonkos, Komtonanas xumust. | http://e.lanbook.com/books/element.php?pll_id=65045
[ToBepXHOCTHBIE SIBIEHUS U Pexxum noctyna: no noanucke KHUTY

JIMCTIEPCHBIE CHCTEMBI
[DnexTpoHHbI pecypc] : CaHKT-
ITerepOypr : Jlans, 2015

M. B. Yautun, /1. B. ®unmunmos, A. | https://e.lanbook.com/book/96114
A. ®enopos, [ToBepxHOCTHBIE Pexxum noctyna: no noanucke KHUTY
sBIIeHUs. AcopOrus

[DnexTpoHHbIH pecypc] yaeOHoe
nocoo6ue: MBanoso : UT'XTY, 2014

11.2. JonoaHuTeJbHAS JIUTEPATYPA
B kadectBe JOIIOJIHUTCIBbHBIX HMCTOYHHUKOB I/IH(I)OpMaI_[I/II/I PCKOMCHAYCTCA HCIIOJIb30BATh

CIICAYIONIYIO JINTEPaTypy:

I[OHO.]'IHHTEJILHLIQ HCTOYHUKH mul)opMaunn KoanuectBo IK3EMILJISAPOB

H. ®. Kocenxko, PerynmupoBanue peakiimoOHHON http://e.lanbook.com/books/element.php?pll_id=63666




CIIOCOOHOCTH TBEPIBIX (a3 [DIEKTPOHHBIH Pexwum nocryna: no noanucke KHUTY
pecypc] : UBanoso : UT'XTY, 2013

b. . ’XKykos, JlucniepcHble CUCTEMBI U 1 5x3. YHUILL ®I'BOY BO «kKHUTY»
MMOBEPXHOCTHBIC sSIBIICHUS [ YueOHHK] yuel.
nocobue: HoBocubupck : , 2002

A.M. Aizenmranr, A.C. [lourosanosa, A.H. 1 k3. YHULL ®I'BOY BO «KHUTVY »
[IxaeB, Komnonanas xumus. [loBepxHOCTHBIE
SIBJICHUS ¥ IUCTIEPCHBIE CUCTEMBI [ Y UeOHUK |

yue0. mocobue: Apxanrenbek : M3n-so AI'TY,
2008

1O0.I'. ®ponos, Kypc komionaHoM XUMUHU. 87 sk3. YHHUL] ®I'bOY BO «KHUTY »
[ToBepXxHOCTHBIE SIBICHUS U JUCIIEPCHBIE
cucTeMbl [ YueOHuK] yueOl. A CTyA. XUM.-
TEXHOJ. criell. By30B: M. : Xumus, 1982

11.3. DyileKTpOHHBIE HCTOYHUKHU HH(OPMaLUH
[Mpu w3yueHnn AUCUUIUIMHBI «DU3UKO-XUMHUYECKUE SIBJICHHS Ha TpaHUIle paszzaena ¢das»
MPEIYCMOTPEHO HCIIOIB30BAHHE DIIEKTPOHHBIX HCTOYHUKOB HH(DOPMAITUH:
. Dnextponnslii karanor YHUL] KHUTY: Pexxum poctyma: http://ruslan.kstu.ru/
. OBC «Jlanp»: Pexxum pocryma: https://e.lanbook.com
. O6pazoBarenbHas mnatdopma «HOpaiit»: Pexxum goctymna: https://urait.ru/
. OBC «Znanium.comy»: Pexxum moctyma: http://znanium.com/
. OBC YuuBepcurerckas 6ubauoreka onnaiiH: Pexxum noctyna: http://biblioclub.ru/
. OBC IPRbooks: Pexum noctyna: http://www.iprbookshop.ru/
. OBC BOOK. ru: Pexwum nocryna: https://www.book.ru/
. Hayunas snextponnas 6ubamnoreka https://elibrary.ru/
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11.4. IlpodeccuonasibHbie 6a3bl JaHHBIX U MHGOPMAILHOHHBIE CIIPABOYHbIE CHCTEMbI

baswl naHHBIX

1. Hayunas Dnextponnas bubnuorexa (HOb) — Pexum nocryna: http://elibrary.ru ;

2 .Pedepatusnas 6a3a nanueix BUHUTU - Pexxum noctyna: http://www.viniti.ru ;

3. Bukunenus. CBoOoHast sHIMKIONE U — Pesxum nocrtyma: https://ru.wikipedia.org.
4. DnextponHas 6a3a manabix Science Direct (Elsevier) — Pexum gocrymna:
https://www.sciencedirect.com/

5. DnexrponHas 0a3za nanHbix JSTOR — Pexxum moctyma: https://www.jstor.org/.

6. Wiley Online Library: https://onlinelibrary.wiley.com/

7. Springer Nature: https://link.springer.com/

8. zbMath : https://zbmath.org/

WHudopmaninoHHbIe CLIPaBOYHBIE CHCTEMBI
CrnpaBouno-npaBoBas cucreMa «['’APAHT» Jloctyn cBOOOHBIN: WWW.garant.ru
CrpaBouno-nipaBoBas cucrema «Koncynsrantllnroc» Jloctyn cBoOoaHbINH: www.consultant.ru

12. MaTepuajbHO-TeXHHYeCKOe o0ecneyeHue JUCIHILINHBI

JIuueH3upoBaHHOE MPOrpaMMHOE 0OecTedeHrne U CBOOOIHO paclpoCTpaHsieMoe POrpaMMHOe
obecreyeHre, B TOM YHMCIIe OTEUECTBEHHOTO IPOU3BOJICTBA, UCIIOIb3yeMOE B ydeOHOM Ipoliecce Npu

OCBOCHUH AU CIHUIIIINHBI «DU3NKO-XUMHUUECKHE SIBJICHUS Ha T'paHUIIC pa3aciia (1)33»:

Oducurie u nenoseie nporpammbl: ABBY'Y FineReader 9.0 npod;




Oducueie u nenoseie nporpammbl: MS Office 2007 Russian;
Odwucnsie u aenoseie mporpammbl: MS Office 2007 Professional Russian;
OducHbie u nenossie mporpammbl: MS Office 2010-2016 Standard
Apxusarop 7 Zip
brnoknot Notepad
Sunexc bpaysep

[1O nns xonekTuBHOM padoTel Microsoft Teams

VY4deOHbIe ayIUTOPUH IS IPOBEICHUS YU€OHBIX 3aHATHI OCHALIICHBI 000PYI0BaHUEM:

mKkad BRITSDKHOU € AJIEKTPUKOM, CTOJI JIAOOPATOPHBIN ¢ TEXHOJIOTHYECKOU MPUCTABKOM, BECHI
anekTpoHHbIe 1aboparopHbie AJ-220 CE (220r/0,001r) ViBRA; sanexkTpoHarpeBareinbHble MpuOopsI
(mkad cymmnbabii madoparopusiii CHOJI-58/350, mpecc ruapaBiuaeckuii tTuna [ICY-50, ananuzarop
cutoBoii AS 200 Control ¢ Habopom cut, uHppakpacHslit pypbe-criekTpomerp «Avatar 360» «Termo
Nicolete», mukpockorn OLIMPUS, o60opynoBanue it CKUTaHusS 00pa3IoB, MPHUOOPHI IS H3MEPEHUS
LIBETOBBIX XapaKTEPUCTUK (KaJOPUMETPBI), TEPMOBU30D, a3PO30JIbHAS U ABIMOBAsI KAMEPbI

TEXHUYECKUMHU CPEICTBAMH OOyUCHHUS:
HOYTOYK, MyJIbTUMEIUIHBII IPOEKTOp, SKpaH

[TomerieHus At CaMOCTOSTENILHOM padOThl OCHAIIEHBI KOMITBIOTEPHOM TEXHUKOM:
1.Komnerotepsr ICL.

2. M®VY HP 1530

C BO3MOKHOCTBIO TIOJKITFOUEHUS K ceTH «/HTepHeT» U 00eCIIeYeHbl JOCTYIIOM B JJIEKTPOHHYIO
unpopmanuonunyto cpeny KHUTY.

13. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

KonmdecTBo 4acoB 3aHATHI, MPOBOJMMBIX B MHTEPAKTHUBHBIX (hopMax B y4yeOHOM MpoIriecce Mo
muctuminHe «PU3MKO-XUMHUYECKUE SIBJICHHS Ha rpaHulle pasznena ¢as3» cocrapnser 10 4.

B mpouecce ocBoeHust qUCHUIUIMHBL «DU3MKO-XUMUYECKHE SBJICHUS HA TpaHUIlE paszena ¢az»
UCTOJB3YIOTCS CIEAYIOIINe 00pa3oBaTeIbHbIE TEXHOJIOTHHU:
— JIGKIIMM B TPAIMLIMOHHOMN (hOpMeE C UCTI0Ib30BAaHUEM MIUTIOCTPALIMIOHHOTO MaTepHralia B BUE
KOMIIBIOTEPHBIX NPE3ECHTALH;
— rpyImmoBas paboTa ¢ WIIIOCTPATUBHBIM MaTepHalIOM;
— nabopaTopHbIe (IKCIIEpUMEHTAIbHbIE U pacyeTHbIE) pabOThI B TPAJULIMOHHON (Op-Me U € HJIEMEHTaMHU
pelieHns MpoOIEMHBIX 33Ja4 € TOCIEAYIOUIUM 00CYX ACHUEM PE3yJIbTa-TOB pabOThI CTYI€HYECKHX
y4eOHBIX TOATPYI;
— IPYIIOBBIE JUCKYCCUU;
— UH(OpPMAIIMOHHBIE TEXHOJIOTUH (IIPH BHIMOJIHEHUH pacyeToB, skcriepuMeHToB 1 CPC).



