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O6opoTHas cropoHa TUTYJIbHOTO Jucta PI1/]

1. Pabouasi mporpamMMa paccMOTpeHa M YTBEpXKIeHa Ha 3acefaHuu JlemapramMeHTa XUMHUU U

MaTepHaioB MPOTokoi oT «13» deBpans 2023 r. Ne 07.

2. Pabouas mporpaMma ImepecMOTpeHa Ha 3acelaHuM JlemapraMeHTa XMMHHM M MaTepHaIoOB M YTBEP)KACHA Ha

3acenanny JlemapTaMeHTa XMMHAH 1 MaTEPHAIIOB, TPOTOKOI OT « » 202 1. Ne

3. Pabouas nporpaMMma IMnepeCMOTpEHa Ha 3ac€aaHuun L[enapTaMeHTa XUMHUU U MAaTepuaioB U YTBCPIKJACHA Ha

3acCaaHuN ﬂenapTaMeHTa XUMHUU U MaTCPpUAJIOB, IPOTOKOJI OT « » 202 1. Ne

4. Pabouas nporpamma nepecMOTpCHa Ha 3acCAaHUUN I[er[apTaMeHTa XUMHUU U MATCpHUAJIOB W YTBCPIK/JCHA Ha

3acenaHuy JlenapraMeHTa XMMHUU U MaTepUalioB, IPOTOKOJ OT « » 202 1. Ne




AHHOTAUMSA JUCHMILIHHBI

XuMH4YecKoe MaTepuaJoBeieHne

OO6m1ast TpPyA0€MKOCTh AUCITUTUTMHBI COCTABISET 3 3a4€THRIX eauHuIlb / 108
aKaJeMHYecKux 4Jaca. JIBisgerca mucHUIUIMHOM oOs3areiabHod yactu  OIl,
peanu3yeMoi ydacTHUKaMHU 00pa30BaTEIbHBIX OTHOIICHUN, U3y9aeTCs Ha 2 Kypce
W 3aBepuIaeTCi 3auemom. YUYeOHbIM IUIAaHOM TIPEAYCMOTPEHO MPOBEACHUE
JICKITMOHHBIX 3aHATUH B 00beMe 36 uacos, mpakTuieckux pabor— 18 uacos, aTaxxke
BBIJICJICHBI Yachl HA CAMOCTOATEIBLHYIO pabOTy cTyAeHTa - 54 yaca.

A3biK peanuzayuu: pyccKuil.

Hean:

[IpuoOperenue 3HAHMI O 3aKOHOMEPHOCTSAX (POPMHUPOBAHUSA CBOWCTB
MaTepHaJioB, UCXO/IS U3 IIEJICHANPABIECHHOTO CO3aHMs UX Pa3INYHON PU3NYECKON
CTPYKTYPHI, a TAK:Ke 00 OOUTHOCTHU U PA3TUUUSIX, TPUCYIIINX TEM WIIU UHBIM KJ1accaM
MaTepUasioB, YTO TIO3BOJIAET CYIIECTBEHHO pPACHIUPUTh OOIIETECOPETUUECKUIN
YPOBEHB MOATOTOBKHU CTYAEHTOB.

3anaun:

1. ®opmMupoBaHue 3HaHUN O CITOCO0AX CO3/IaHUSI MATEPUATIOB Pa3TUYHON
(pU3HUECKON CTPYKTYPbI

2. IlpuBuTHE yMEHUS pa3aMvaTh KIacChl MaTEPHAIOB

3. IlpuBuTHE yMeHHMS TIPOTHO3UPOBATH CBOICTBA MaTepUaioOB, B
3aBUCHUMOCTH OT UX COCTaBa, CTPYKTYphI, (PU3UKO-XUMUUYECKUX
XapaKTEePUCTHK.

JIist yCHenrHoro M3y4eHus AUCHMIUIMHBI Y O0y4Yaromuxcs JODKHBI ObITh
c(hopMUPOBaHbBI CIICAYIONIUE TPEeABAPUTEIbHbIE KOMIICTCHIIMH, IOJy4YCHHBIC B
pe3yabTare U3y4eHus: JUCUUILUIMH HEOPTraHUYECKask XUMHUSI, AaHAIMTUYECKash XUMHSI,
KPUCTALTOXUMUS U (PU3HKa:

[1K-1 CnocoGeH BbIOUpaTh U UCIIOJIB30BATh TEXHUYECKUE CPEICTBA U METO/IbI
UCMBITAHUA Il PELICHHs]  KCCIENOBATENIbCKUX  33/lad  XUMHUYECKOU
HaIPaBJICHHOCTH, MIOCTABJICHHBIX CIEIIUATNCTOM 00Jiee BHICOKOU KBaM(PUKAIU

[1K-4 CriocoGeH oCyIIeCTBISATh KOHTPOJIh KA4eCTBa ChIPhs, KOMIIOHEHTOB H



BBIHyCKaeMOﬁ MNPOAYKIMH XMMHWYCCKOI0 Ha3HA4YCHM A, ITPOBOAUTD IMACIIOPTU3AINIO

TOBApPHOU MPOYKIIUU

[TIK-5 Cnoco6eH oka3piBaTh MHGOOPMAIIMOHHYIO TTOICPKKY CIHECITUATICTAM,

OCYHICCTBILIIOINUM  HAYYHO-KOHCTPYKTOPCKHC

HUCIIBITaHUA

[Inanupyemble pe3ynbTaThl

O6y‘-ICHI/I$I 10 AHUCHUIIINHE

paboTel U

«XHAMHUYECKOE

MaTCpUAJIOBCACHUC), COOTHCCCHHBIC C INUIAHUPYCMBIMHU PC3YJIbTATAMHU OCBOCHMUA

00pa30BaTEeNbHON MPOTPAMMBI,

XapaKTEePU3YIOT

(GhopMHUpPOBaHHE CIICTYIOITIX

KOMHCTGHHHﬁ, HHAUKATOPOB JOCTHIKCHHUA KOMHGTGHHHﬁ:

ITK-1 Cnocoben
BbIOMpATh U
HCII0IB30BATh
TEXHUYECKHE
CpelcTBa U
METO/IBI
UCOBITAHUN JJIs1
perreHus
HCCIIEIOBATENIbCK
UX 3a1a4
XUMHYECKOM
HAIPaBJICHHOCTH,
IMOCTaBJIEHHBIX
CITEIIHATTHCTOM
0oJiee BBICOKOM
KBTI (UKAITIT

HpI/I HaJIM4Yuu
o01Iero niiaLa
HUP

Haumenosan | Kog u Konm u HanMeHnoBanue nmokasareis
W€ KaTeropuu | HAMMEHOBAHUE HaMECHOBAHHC OIICHUBAHUS
(Tpymibl) KOMIIETEHIINHU HTUKaTOpa pe3ynbTaTa 00y4eHHs
KOMIIETEHII  |pe3yabTaT ITOCTIKCHUS O TUCUUTLITAHE)
" OCBOCHHSI) KOMITETEHIIUH
Hayuno- 3HAeT OCHOBHBIE ATAIbI IPOBEACHUS
HcclieqoBare K-1.1 HUP no marepuanoBeneHuro
JIbCKUU ) YMeeT ninaHupoBaTh HAYYHO-
[Inanupyer
HCCIIEIOBATEIBCKYIO padoTYy C
OTACIIBHBIC €TOM BPEMEHH U PECYPCOB
CTamuu yd 1Y pecyp
Brnaneer cocobamu
HCCIIEIOBAHUS

CHCTEMaTU3alluH U aHAIN3a
pPe3yJIbTATOB XUMUUYECKUX
AKCIIEPUMEHTOB, HAOTIOICHUH,
M3MEPEHUM, a TAKKE METOIaAMU
ONpEEIICHUs CBOMCTB BEUIECTB U
MaTEpUAJIOB

IIK-1.2 I'oToBUT
DJIEMEHTEI
JIOKYMEHTAIUH,
MIPOEKTHI IJIAHOB
U [Iporpamm
OTIENbHBIX
stanoB HAP

3HaeT OCHOBHBIE MpaBuiIa
o(opmIIeHHs MaTepHaIOB U
pe3yJbTaTOB JaOOPATOPHBIX
UCCIIEIOBaHMI; TpaBUiIa
odopmIieHUs TaOIHIL, CXEM,
PHCYHKOB U YepTexel B Hay4HbIX
OT4YeTax; MpaBUia U CIIOCOOBI
BBIYUCIICHUSI ITOT PELTHOCTEH
MOJTyYCHHBIX JTaHHBIX

YMeeT rpaMoTHO, 1OCIEA0BATENHLHO
Y JIOTUIHO O(OPMHUTH PE3YIIbTATHI
paboThI

Bnaneet HaBBIKaMU
CaMOCTOSITENIbHON PabOThI €
yueOHOM 1 HayYHOU JIUTEepaTypoOu;
0a30BBIMU TEOPETUUECKUMHU
3HAaHUSIMH U HaBBIKaMHU
71a00paTOPHBIX UCCIIETOBAHHI B

00J1aCTH MaTepUaIOBEICHHS;

TCXHOJIOTHYCCKHUC




MOHSTHIHBIM arapaToM
MaTepHaJIOBEICHHS, HABBIKOM
IPaMOTHOTO TIPEICTABICHUS
pe3yJIbTaTOB UCCIICIOBAHUIN U
HABBIKOM 0(OPMIICHUS OTYETOB IO
Ja00paTOPHBIM paboTam

IIK-1.3
Bribupaer
TEXHUYECKHE
cpelacTBa u
METO/IbI
HCCIIEN0BAHUMN
(3 Habopa
UMEIOIINXCS ) JUTSt
pelieHus
MTOCTABIIEHHBIX
3amau HUP

3HaeT OCHOBHBIE TEXHUYECKHE
CpPE/ICTBA U METO/Ibl, KOTOPbIE MOT'YT
noTpeOOoBaTHCS TS pEIICHHs 3a/1a4
XMMHYECKON HAaIpaBICHHOCTH
Ymeer BeIOUpaTh HanbosIee
panmoHaIbHBIE METO/IBI U CPEJICTBA,
HEOOXOAUMBIE JIJIs pEIIeHUs 3a/1a4
CBSI3aHHBIX C XUMHUYECKHM
MaTepHaIOBEICHUEM

Brageer criocoGHOCTBIO
UCIIOJIb30BAHUS METOIMK U
TEXHHUYECKHUX CPEICTB,
HEOOXOMMBIX MIPU PEIICHUHU 3144
CBSI3aHHBIX C OPTaHMYECKOI
XHUMHEMaTePHAJIOBEICHIEM H
MOCTABJICHHBIX CHEUAIICTOM C
0oJiee BHICOKOW KBaJIM(pUKaLMEH

T1K-1.4 T'oroBUT

3HaeT npaBuiia paboTHI C
XUMHUYCCKHUMHU BCILICCTBAMMU C
COOJII0ICHEM HOPM TEXHHKH
0e30macHOCTH

Ymeet paboTaTh ¢ XUMHUYECKUMHU

OOBEKTBI BELIECTBAMHU C COOIIOCHUEM HOPM
HCCIIEIOBaHUS TE€XHUKU O€30MaCHOCTH
Brnaneer HaBbikaMu paboTHI C
XMMHUYECKUMHU BEUIECTBAMH C
coOII0ICHEM HOPM TEXHUKHU
Oe3omacHoCTH
Texnonornue | I1K-4 Cnocoben | I1IK-4.1 3HaeT cTaHJapTHBIE Ollepalvy Ha
CKUM OCYIIECTBIISATh Beinonnsier BBICOKOTEXHOJIOTMYECKOM
KOHTPOJIb CTaH/IapTHbHIE 000pyI0BaHUU AJIs XapaKTEPUCTUKU
KauecTBa ChIPbsl, | ONEpaliy Ha CBIpBS, IPOMEKYTOUHON U KOHEYHON
KOMITOHEHTOB U BBICOKOTEXHOJIOT | MPOAYKIIMH XUMHUYECKOIO
BBIIYCKaEMOM NYECKOM IIPOU3BOJICTBA
MPOAYKIINH o0opynoBaHUU YMeeT BbINOJIHATh CTaHIapPTHHIE
XUMHUYECKOTO TUISL orepanuy Ha
Ha3Ha4YeHMUs, XapaKTePUCTUKU | BBICOKOTEXHOJIOTHYECKOM
IIPOBOAMTH CBIPBS, 000pyIOBaHUU JIJIsl XapaKTEPUCTUKU
MacMOPTU3ALUI0 | IPOMEKYTOYHOM | CBIPbS, IPOMEKYTOUYHON U KOHEYHOU
TOBapHOMI U KOHEYHOHI MPOAYKIIMH XUMHUYECKOTO
MPOAYKIINH MPOTYKITUH IIPOM3BOJICTBA
XUMHYECKOT O Brnaneer cocraBneHHuEM OTYETOB O
MPOU3BOACTBA BBITIOJITHEHHOU paboTe 1o 3aJaHHOM

dbopme




I1K-4.2
Cocramiser
MIPOTOKOJIBI
HCIIBITAaHUMH,
racriopta
XHUMHYCCKOMN
IPOIYKLIHH,
OTYETHI O
BBIIIOJITHECHHOMN
pabore 1o
3a1aHHON (popme

3HaeT OCHOBHBIE ITpaBUJIA
odopMIICHHS MATEPUATIOB U
pe3yabTaToOB Ja00PATOPHBIX
WCCIICIOBAHMIA; ITpaBHIIa
oopMIICHHS TA0IUII, CXEM,
PHCYHKOB U YEPTEXEi B HAYYHBIX
OT4YeTax; MpaBuja U ClocoObI
BBIYUCIICHHSI TOTPEITHOCTEH
MOJTyYECHHBIX JTaHHBIX

YMeeT rpaMOTHO, MOCIIE0BATEIILHO
Y JIOTUYHO O(OPMHUTD PE3YIIbTAThI
paboThI

Bianeer HaBbIKaMu
CaMOCTOSITEIILHOU PabOThI C
yueOHOW 1 HayYHOU JIUTEpaTypOu;
0a30BbIMU TECOPETUUCCKUMHU
3HAHUSIMH U HaBBIKAMH
71a00paTOPHBIX UCCIICTOBAHHIA B
00J1acTH MaTepuaIOBEICHHS;
MOHATUIHBIM aIlapaToM
MaTepHaIOBEICHHS; HABBIKOM
IpPaMOTHOTO TIPEICTABICHUS
pEe3yJbTaTOB UCCIEAOBAHHUIN 1
HaBBIKOM O0()OPMIICHHUS OTYETOB I10
J1ab0paTOpHBIM paboTam

Texnomornue
CKUH

I1K-5 Criocoben
OKa3bIBATh
UH(POPMALIMOHHY
10 TIOJIJICPIKKY
cCreaiucTam,
OCYIIECTBIISFOLTH
M Hay4HO-
KOHCTPYKTOPCKHE
paboThl
TEXHOJIOTUIECKHE
UCTIBITAHUS

T1IK-5.1 Bnaneer
HaBBIKaMU
TOKCKa
He0o0X0IMMO
uHpopmanuu B
npo¢eCCUOHAIIbH
bIX 0a3ax JaHHBIX
(B T.4.,
MATEHTHBIX )

3HaeT MeTo/Ibl cOOpa U aHaIu3a
JUTEPATyPHBIX JAHHBIX IO
MIOPYYEHHOU PYKOBOJUTEIIEM
tematuke HUP; npuHLmmsl
00pabOTKM NOTYYEHHBIX B
UCCIJIEJOBAaHUM PE3YJbTATOB,
IIPEJICTAaBICHNUE UX B
WH(pOPMAITMOHHOM BUJIE

YMeeT noiab30BaThCsi OyMaXKHBIMU
Bepcusamu 0a3 nanHbix PXKXum u
Chemical Abstract; cobupats u
CUCTEMaTU3UPOBATh HAYUHYIO
JUTEPaATypy 0 33JaHHON TEME;
MPOBOAMTH CTATUCTUUYECKYIO
00paboTKy JaHHBIX C
WCITOJIb30BAaHUEM JIMHEHWHBIX
METOJIOB aHAJIN3a U CTAaHIaPTHOIO
MPOrpaMMHOTO 00ecTieueHus
Brnaneer 6a30BbIMH HaBbIKaMH
1eJIeHaIpaBIeHHOr 0 coopa
JUTEPATyphl, B TOM YHUCIIE C
MCIIOJIb30BAaHUEM COBPEMEHHBIX
MH(POPMALMOHHBIX TEXHOJIOTUH;
MeToaaMHu 00paboTKH
AKCIEPUMEHTAJIbHBIX IaHHBIX C
HCIIOJIb30BaHNEM CTaH/IaPTHBIX
METOJIUK




I1K-5.2
Cocrasiser
0030p
JIUTEepaTypPHBIX
HCTOYHHKOB I10
3aJIaHHOH TeMme,
odopmiisier
OTYETHI O
BBIITOJTHEHHOM
pabore 1o
3aianHoi hopme

3HaeT npasuiia paboThl C
JUTEPATypHbIMU UCTOYHUKAMU
YMeer cocTaBisATh 0030p
JUTEPATypPHBIX UCTOYHUKOB I10
3alaHHoN (hopme

Biageer OCHOBHBIMU ITpUEMaMHU
COCTaBJIEHUS] OTYETOB O
BBIIIOJTHEHHOM paboTe M0 3alaHHOM

dbopme

]_IJ'ISI @OpMHpOBaHHH BBIIICYKA3aHHbBIX KOMHCTCHHHﬁ B paMKax OTUCIHHIIIIMHBI

«XUMHUYECKOE MaTCpUAJIOBCACHUC) IIPUMCHAIOTCA CIICAYIOIIHUC O6pa30BaT€J'IBHI>I€

TCXHOJIOTHMHX N MCTOJbI AKTHUBHOTO / HHTCPAKTUBHOTO O6y‘—I€HI/IHI J'ICKHI/II/I-6CCGI[BI,

JieoBasi Urpa, padboTa B MaJIbIX TPYIINAX.



|. lleqtn 1 32124 OCBOEHHA TUCIHUILIHHBI.

Hean:

[Ipnobperenne 3HAHUI O 3aKOHOMEPHOCTSIX (OPMUPOBAHUS CBOMCTB
MaTepHaIOB, UCXOIS U3 IEJICHANPABICHHOTO CO3AaHMUs UX PA3INYHON PU3NIECKON
CTPYKTYPBI, a TAKkKe 00 OOLUTHOCTH U Pa3INUMsIX, MPUCYIIUX TEM WIIA HHBIM KJlaccam
MaTepUasioB, YTO TO3BOJIAET CYIIECTBEHHO pPAaCHIUPUTh OOIIETECOPETUUECCKUN
YPOBEHb MOJATOTOBKH CTY/ICHTOB.

3apaunm:

1. ®opmupoBaHUEe 3HAHUIN O CIOCO0AX CO3AaHUs MaTEPUATIOB PA3IUUHOMN
(bu3HUECKOM CTPYKTYPhI

2. IlpuBuTHE yMEHUS pa3audaTh KJIaCChl MAaTEPHAJIOB

3. IlpuBuTHE YyMEHHMS TIPOTHO3UPOBATH CBOICTBA MAaTe€pUalOB, B
3aBUCUMOCTH OT HMX COCTaBa, CTPYKTYPhI, (HUIUKO-XUMUYECKUX
XapaKTEPUCTHK.

«XUMHUYECKOE MaTEpUATIOBEIACHUEY SIBISICTCS AUCIUIUIMHONW 00s3aTeIbHOM
yactu OIl, peanuzyeMoii ydyacTHUKaMu 00pa30BaTENbHBIX OTHOIIEHUN, N3Y4aeTCs
Ha 2 Kypce MW 3aBepuiaeTcs 3auemom. YUeOHBIM ITUTAHOM IPEAYCMOTPEHO
MIPOBEJICHUE JICKIIMOHHBIX 3aHATHUH B 00beMe 36 uacos, mpakTuyeckux — 18 uacos,
a TaK>Ke BBIJICTICHBI Yachl HA CAMOCTOSITENIbHYIO PabOTy CTyAeHTa - 54 uaca.

JIist yCnenrHoro M3y4yeHus JAUCHHUIUIMHBI Y O0ydYaromuxcs JOHKHBI ObITh
chOpMHPOBaHbI CJEAYIONIME TPEIBAPUTEIIbHBIC KOMIICTCHIIMH, MOJTYyYSHHBIE B
pe3yabTare U3y4eHus: JUCHUILUIMH HEOpraHUuYeCcKas XUMHUsI, aHAJIMTUUeCKast XUMHUSI,
KPUCTAJUIOXUMUS U QU3HKA!

Oo6menpodeccuoHanbHble  KOMIETEHIIMA  CTYASHTOB, HWHIUKATOPHI  MX
JOCTIDKCHHUSI W pe3yibTaThl OOYyYEeHHS 10 JUCHUIUINHE «XHUMHUYECKOE

MaTCpUAJIOBCACHUC)
Haumenosan | Konu Kon n HanmeHoBaHue oKa3aTens
ue KaTeropuy | HaMMEeHOBaHWE  [HAaMMEHOBaHUE OLIEHUBaHUS
(Tpymnmbl) KOMIIETEHIIUH MHAUKaTOpa pe3yibTara 00y4eHus
KOMITETEHIM  [[pe3ynbTar TOCTHKEHUS MO JUCLUILINHE)
" OCBOEHUS) KOMITETEHLIUH
Hayuno- [1K-1 Crocoben | [1IK-1.1
3HaeT OCHOBHBIE 3TaIbl IPOBEICHUS
uccienoBare | BRIOMpaTh U [Inanupyer
o HHWP no marepuanoseneHuo
JIbCKUH HCII0JIb30BaTh OTJIENIbHbIE




TEXHUYECKHE
Cpe/icTBa U
METO/IBI
UCOBITAHUN IS
perieHus
HCCIIEN0BATENLCK
HX 3aJa4
XUMHYECKOM
HaIpaBJIEHHOCTH,
MOCTaBJIEHHBIX
CIICIIHAIMCTOM
0oJiee BLICOKOH
KBaJTU (DUKAITIH

cTaguu
HCCIIEIOBAHUS
MIPY HATTUIHH
o0wiero miana
HUP

YMeer m1aHupoBaTh HAy4HO-
HCCJIEIOBATEIBCKYIO padoTYy C
Y4€TOM BPEMEHH U PECYpPCOB
Biageer criocobamu
CHUCTEMaTH3alluy U aHaJlu3a
pPe3ynbTaTOB XUMHUYECKUX
AKCIIEPUMEHTOB, HAOIIOICHUH,
MU3MEPEHM, a TaK)KE METOJaMU
OIPEAEIIEHUS CBOMCTB BEUIECTB U
MaTepuaioB

IIK-1.2 I'oToBUT
DJIEMEHTBHI
JIOKYMEHTAIlUH,
MIPOEKTHI IJIAHOB
U TIporpamMm

3HaeT OCHOBHBIE IpaBUia
odopMIICHHS MATEPUATIOB U
pe3yabTaToOB Ja00PATOPHBIX
UCCIICIOBAHMIA; ITPaBHIIa
odopmiieHUs TaOIHIL, CXEM,
PHCYHKOB U YEPTEXEi B HAYYHBIX
OT4YeTax; MpaBuja U CIoCOObI
BBIYUCIICHUSI TOTPEITHOCTEH
MOJTyYECHHBIX JTaHHBIX

YMeeT rpaMOTHO, MOCIIE0BATEILHO
Y JIOTUYHO O(OPMHTD PE3YIIbTATHI
paboThI

Bnaneer HaBbikaMu
CaMOCTOSITEIILHOU PabOThI C

OTJIEJIbHBIX 9 o .

sraros HIP yueOHOW 1 HayYHOU JIUTEpaTypOu;
0a30BBIMU TEOPETUUECKUMHU
3HAaHUSIMH U HABBIKAMH
71a00paTOPHBIX UCCIIETOBAaHUN B
o0yacTu MaTepHUaIOBeICHUS;
MOHATUIHBIM aIapaToM
MaTepuaIoBeIeHNUS; HAaBBIKOM
IPaMOTHOI'O IIPEJCTaBJICHHUS
pe3yJIbTaTOB UCCIEAOBAHUMN U
HaBBIKOM 0()OPMIIEHUS OTYETOB 10
JabopaTOpHBIM paboTam
3HAaeT OCHOBHBIE TEXHUYECKHE
CpEJICTBA U METO/bI, KOTOPbIE MOT'YT

IK-1.3 noTpeOoBaThCs /IS pelIeHus 3a/1a4

Bri6upaer XUMHYECKON HaAIIPaBIECHHOCTH

TEXHUUYECKHE VYmeer BbIOMpaTh Hanbosee

CpeacTBa U palroHaIbHbIe METO/IbI U CPECTBA,

METO/IbI HEO0XOIMMBIE JIJIs peIlIeHUs 3a/1a4

HCCIeI0OBaHUI CBSA3aHHBIX C XUMHUYECKUM

(13 Habopa MaTepraIoBEIEHUEM

uMerImmxes) st | BrageeT cmocoOHOCThIO

pelieHus HCII0JIb30BaHUsl METOJIUK U

MTOCTABJIEHHBIX TEXHUYECKUX CPE/CTB,

3anaud HUP HEOOXOUMBIX NPH PEeIICHUH 3a1a4

CBA3aHHBIX C MAaTCPUATTIOBEACHHUEM U
MOCTABJICHHBIX CIIEIUAIICTOM C
0oJiee BHICOKOW KBasIM(UKaLMen




I1K-1.4 T'oroBuT

3HaeT npasuiia paboThI C
XUMUYECKHMU BEIIECTBAMH C
COOIIIO/IEHEM HOPM TEXHUKH
6e30macHOCTH

YmMmeeT paboTaTh C XUMUYECKUMHU

OOBEKTHI BEIIECTBaMHU ¢ COOJIIOICHUEM HOPM
HCCIIEIOBaHUS TEXHUKU 0€30MIaCHOCTH
Brnazneer naBbikamu paboThI C
XMMHUYECKUMHU BELIECTBAMH C
coOII0ICHHEM HOPM TEXHHUKH
0e301acHOCTH
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1. CTPYKTYPA Y COJEP)KAHUE TEOPETUYECKON YACTHU KYPCA
Pa3nen 1. BBenenmne (2 vac.)

Pa3znen 1. BBeaenue (2 uac.)

Tema 1. UcTopusi pa3BuTHS MaTepUaIOBeIeHUsI U COBPEMEHHbIE
npooemMbl MaTepuaioBeaeHusi (1 yac), ¢ HCMOJIb30BaHMEM METO/1a AKTHBHOTO
0o0y4enus — jexkuus 0ecena (1 gac.).

HCTOpI/IH Pa3sBUTUA MATCPUAJIOB AOUAJICKTUYCCKH CBiA3aHa C I/ICTOpI/Iefl Pa3BUTHUA
obmectBa. CTaguu pa3BUTHSI MaTEPUATIOBECHUS KaK HAYKH.

Co3znaTenu TEXHUKH BCETJ]a CTPEMIUIUCH, YTOOBI HOBBIE H3eNus 110 3()(PEeKTUBHOCTH
H Ka4CCTBY IMPCBOCXOONIN U3BCCTHBIC. B HACTOAIICC BPEMA 3Ta TCHACHIUA IIPOABIIACTCA
OCOOCHHO SIPKO, TIOCKOJBKY B JIYUYIIUX O0Opa3lax TEXHUKH PEaJM30BaHbl IMOCIEIHUE
AOCTHIKCHUA HAYKH.

Tema 2. Ilens u 3axa4u TUCUMILIMHBI, €¢ MeCTO B y4yeOHoM mnpouecce (1
yac)

[TproOpereHre 3HAHUH O OIIEHKE TEXHHUYECKHX CBOWCTB MaTepuajoB, UCXOMS U3
yCJIoBHHM uX dKcrutyatanuu. dopmupoBaHrne HaydHO OOOCHOBAHHBIX MPEICTABICHUM O
BO3MOXHOCTAX PAalUOHAJIBHOIO HW3MCHCHHA TCXHHUYCCKHX CBOIICTB MaTepualia IMyTeM
U3MEHEHUs €ro CTpYKTypbl. O3HakoMJieHHE C OOLIMMU CBOMCTBAMH MAaTEPUAJIOB,
O6€CH€‘II/IB3.I-OHII/IMI/I HaJACKHOCTH I/ISJIGJ'II/Iﬁ U HWHCTPYMCHTOB. O3HakOMJIEHUE C
OCHOBHBIMU TPYIIIaMHA COBPEMEHHBIX MAaTE€pHaiOB, HUX CBOWCTBaMHU M OO0JIACTHIO
MMPUMCHCHHA.

Paznen 2. Hemerasuinueckune matepuaJbl. (14 yacos)

Tema 1. O0mme cBexeHUusi 0 mojMMepax M IIacrMmaccax. (1 wgac), c
HCII0JIb30BAHMEM METO/Ia AKTUBHOI0 00yueHusi — Jiekuus 0ecena (1 gac.).

OOmue cBoiicTBa O MOJMMEpax M IulacTMaccax (ComoJMMep, TOMOIOJIUMED,
I1acTMaccChl, COCTaB IIJIaCTMAcCCHI, HaHOJ’IHI/ITCJ'Ib,HJ'IaCTI/I(i)I/IKaTOp, CTa6I/IHI/ISaT0p,
CIIMBAIOUIME  areHTbl, CTPYKTypooOpasyrouue  J00aBKHM,  CIIELIUHIPHUIUEHTHI).



Knaccmanaum{ MMOJIMMCPOB M INIACTMACC (HO MPOUCXOKACHUIO, II0 JJIICMCHTHOMY
COCTaBy, I10 XUMHYCCKOMY COCTaBYy, IIO (bopMe MAaKpOMOJICKYIJI, HAJINYUC TUIIOB 3BCHLCB,
[0 THUNY HAJIMOJIEKYJISIPHOM CTPYKTYpbl, MO METOAYy CHHTE3a, II0 TEPMUYECKUM
CBOMCTBaM, )

CsoiicTBa IIOJIMMCPOB H IIJIaACTMACC (MeX&HI/I‘IeCKI/Ie CBOﬁCTBa, TCPMHUYCCKUC,
QJIICKTPUYCCKHUE, ONTUYCCKUC, XHMHNYCCKHUC, aTMOC(bGPOCTOfIKOCTB, SPTOHOMHUUYCCKUC
CBOMCTBA.

Tema 2. Cnoco0bl nmosiuMepu3anum. (2 yaca), ¢ HCHOJIb30BAHHEM MeETO0/a
AKTHMBHOI0 00y4eHus1 — JeKkuus Oecena (2 gac.).

HOJ’II/IMepI/ISaHI/Iﬂ. Onpez[eneHI/Ie, BU/bI, OTallbl. PaI[I/IKaJIBHaH IMOJIUMCpPU3aIrA.
PaI[I/IKaJ'IBHaﬂ COIIoJIMMCpHr3alus. Kartunonnas MoJIMMEepu3anusi. AHnoHHas
IMOJIUMCPU3aIH. CTyHquaTaﬂ IMOJIUMCPHU3alIHA. HpOMBII_[IJ'IeHHBIC CIIOCOOBI
IMOJIUMCpPU3alun (HOJII/IMepI/ISaLII/I}I B 6.]'[01(6, B paCTBOPEC, CYCIICH3NMOHHAA, SMYJIbCUOHHAA,
B razoBoii (haze, B TBepI0i1 (aze)

Tema 3. Cioco0bI NoJIMKOHAEHCAHH. (2 Yyaca), ¢ HCT0JIb30BAHHEM METOAA
AKTHBHOI0 00y4eHus1 — JieKkuus Oecena (2 yac.).

HOJ’IHKOHILGHC@.HI/IH. HOJ’II/IB(i)I/IpBI, moJIMaMuibl, IMOJTYYCHHUEC CCTYATHIX ITOJMMCPOB,
HOJ'II/IKap60HaTBI, nojiucriokcanel.  CIocoObl IMPOBCACHHA IIOJUKOHACHCAIIUHU (B
pacriaBe, B pacTBOpe, B SMYJIbCHHU, Ha TpaHuile pazaena ¢as3, B TBepaou dase).
[TonusTHiex, NOJIMKU300yTUJIIEH, MTOJIMBUHUJIXJIOPU, NOJIMBUHUIIEHIUPTOPUI,
HOJ'II/ITeTpa(bTOPBTI/IHCH, IMOJIMBHHKWJIALCTAT, ITOJIMMCTUIMCTAKPHIIAT, ITOJITUAKPHUIIOHUTPUII,
IIOJIUCTHPOII, noysu0yTaJIueH, MIOJIMA3O0IIPEH, MTOJIMBUHUIIITAPPOJIUIOH,
oM EHUICHCYIbGU, TTOJTUKETOHBL, TOTHU(PEHUIICHOKCH/T, TTOJIHIMMETHUIICHIIOKCAH )

Tema 4. Bojokna. (2 yac), ¢ HCHOJIb30BAHHEM METOAa AKTHBHOIO
0o0y4enus — jexkuus 0ecena (1 gac.).

CrpoeHnue u coiicTBa BoJokoH. Kimaccudukanus BonokoHn. HarypanbHbie BOJIOKHA.
Xumuueckue BoJIokHa. MIckyccTBeHHbBIE BOJIOKHA. CHHTETUYECKHUE BOJIOKHA.

Tema 5. Martepuanbl u3 Koxku. (2 4ac), ¢ HCIOJH30BAHHEM MeTO/a
AKTHUBHOIO0 00y4eHusi — Jexkuus 0ecena (1 gac.).

XHUMHUYECKNN COCTaB U CTPOCHME LIKYPhI )KUBOTHBIX. DOpMUPOBaHNE CBOKCTB KOXKH
B IIPOLIECCE BBIACIKU. ACCOPTUMEHT HaTypajbHbIX KOXK. OlleHKa KauecTBa HATypaJbHbBIX
KOX. I/ICKYCCTBGHHBIG U CUHTECTHYCCKHUEC 3aMCHUTCIIU KOXK.

Tema 6. MaTepuaibl Ha 0OCHOBe JPeBecHHBbI. (2 4ac), ¢ HCIMOJIb30BaAHUEM
MeTO0/1a AKTUBHOI0 00y4YeHus — jexkuusa Oecena (1 gac.).

Crpoenune napeBecunbl. CocTaB M CBOWCTBa JApeBecHHbl. OCHOBHBIE JPEBECHBIE
IMOpOAbI. HOpOKI/I APCBCCHUHBI. MaTCpI/IaJ'H)I Ha OCHOBEC IPCBCCHHBI.

Tema 7. Hemera/uinueckHe HeopraHuveckue martepuajbl (2 4yaca), ¢
HCMOJIb30BAHMEM METO/1a AKTUBHOI0 00y4eHusi — JieKuus 0ecena (2 yaca).

KHaCCI/I(l)I/IKaIII/IH nu 06H13$[ XapaKTCpUCTUKAa HEMCTANIMYCCKUX HCOPraHMYCCKUX
marepuanoB. Curamnel. Heopranmueckue crexna. CocrtaB. Ctpykrypa. CBoiicTsa.
Ob6nactu npumeHeHusi. TexHuueckas kepamuka u orHeynopsl. CTpykrypa. CBoiicTBa.



Oo6nactu IMMPUMCHCHUA. HepCHeKTI/IBHI)Ie HaIlPpaBJICHUA  pPa3BUTUA KCPAMHUUYCCKUX
MaTtepuaioB. Bsokymue matepuansl. Buapl. CoiicTBa. O0macTi mpuMeHEHUS.

Pa3znen 3. CTpoeHne MeTa/NIMYECKUX U3/Ae/Uil U cnj1aBoB. OCO0EHHOCTH
KpucTajaau3anum (4 gac.)

Tema 1. Oco0€HHOCTH ATOMHO-KPHCTAJJIMYECKOT0 CTPOCHUS METAJIOB.
(1 vac), ¢ ©cOJIL30BAHMEM METO/Ia AKTHBHOI'0 00y4YeHHs — JeKknus 6ecena (1
qac.).

MeTaJ'IJ'II)I, 0COOEHHOCTH ATOMHO-KPUCTAJULIMYCCKOI'O CTPOCHUA. AJ'IJ'IOTpOHI/IH 500041
nosmmMopdHBIe TTpeBpaleHrs. MarHuTHBIE TTPEBpaICHUS.

Tema 2. CTpoeHne peajibHbIX MeTA/LIOB. /ledeKThl KPUCTANINYECKOTO
cTrpoennsn (1 gac)

Toueunbie nedextsl. Jluneinvie nedextsl. [Ipocrteifmre BUIBI TUCTOKAIMN —
KpacBbIC 1 BUHTOBLIC.

Tema 3. Kpucramamzauuss MeTta/uioB. MeToabl HCCIeI0BAHUSA
MeTAINYEeCKUX H3Jeauid. (2 4Yac), ¢ MCHOJb30BAHHEM MeT0Ja AKTHBHOIO
00y4eHus — jekuusa Oecena(2 gac).

Mexanu3M u 3aKOHOMCPHOCTHU KpUCTALNIM3alUH MCTAJIJIOB. VYcnoBus MMOJIYUCHUS
MEJIKO3EpHUCTOU CTPYKTYypbl. CTpoeHHE MeTajinueckoro ciautka. OmnpeneneHue
XUMHYECKOT0 cocTaBa. M3yduenue ctpykrypbl. Dusnyeckue METOIbI UCCIEA0BAHUS

Pa3nen 4. O61mas Teopus cniiaBos. (12 yac.)

Tema 1. CTpoeHne, KpUCTAIN3ALMA U CBONCTBAa CILIABOB. /luarpamma
cocrosiHus (1 4yac), ¢ MCNOJIL30BAHUEM METOAA AKTUBHOIO 00Y4YeHUS — JICKIUA
oecexa(l gac).

IlonaTue o cmniaaBax u MCTOOAaX HX IIOJYYCHHA. OCHOBHBIE NOHSTHS B TCOPHUU
criaBoB. OCOOEHHOCTH CTPOEHUS, KPUCTAITU3AIIUU U CBOMCTB CIIJIABOB: MEXaHHYECKUX
CMecei, TBEPABIX PACTBOPOB, XHMHYECKHUX coeauHeHui. Krnaccudukaiuys cruraBoB
TBEPABIX pacTBOpoB. Kpucramnusanus craBoB. Jnarpamma cOCTOSAHUS.

Tema 2. /luarpaMmmbl COCTOSTHMH IBYXKOMIIOHEHTHBIX CILIaBOB (2 4ac.), ¢
HCII0JIb30BAHMEM METO0/1a AKTHUBHOI0 00yueHust — Jiekuus 0ecena(2 yac).

JluarpaMma  COCTOSIHMS ~ CIUIaBOB C  HEOTPAHWYEHHOM  pPaCTBOPUMOCTBIO
KOMIIOHEHTOB B TBEPJOM COCTOSHUM (CIUIaBbl TBEPJbIE€ PACTBOPHI C HEOTPAaHMUYEHHOMH
pacTBOPUMOCTBIO). JlMarpamMma COCTOSIHUSL CILUIABOB C OTCYTCTBHEM PacTBOPHUMOCTHU
KOMITOHCHTOB B KOMIIOHCHTOB B TBEPJA0OM COCTOAHUU (MCXaHI/IIICCKI/IG CMCCI/I). JlnarpaMMa
COCTOSIHMSL CIUIABOB C OIPAHMYEHHOW PACTBOPUMOCTBIO KOMIIOHEHTOB B TBEPIAOM
cocTosiHMM. JlmarpamMmma COCTOSHHMSI CIUIaBOB, KOMIIOHEHTHI KOTOPBIX 00pa3yroT
XUMHUYCCKHUE COCAUHCHUA. I[I/Ial“paMMa COCTOAHUA CIINIaBOB, HCIIBITBIBAIOIIHUX (1)8.30BBIG
MpeBpalleHUusi B TBEPAOM COCTOSHHMM (IIEpEMEHHAs PacTBOPUMOCTh). CBSA3b MEXIY
CBOMCTBaMH CILJIAaBOB U TUIIOM AuarpamMmbl COCTOSAHUA.

Tema 3. Harpy3km, HanpsikeHus u jAedpopmaunuu. MexaHudeckue
cBoiicTBa. (1 4ac.) ¢ HCIOJIB30BAHMEM METO/1a AKTUBHOI0 00Y4YeHUSs — JICKIUA
oecena(l gac).



®dusnueckass npupoja naepopmanuu  MetauioB. [Ipupoma  miactuueckoi
nepopmanuu. JIMCIOKAaIMOHHBIM MeXaHU3M IiacThdeckoi nedopmanuu. Paspymenue
METAJUIOB. MexXaHHYeCKrne CBOWCTBA M CIIOCOOBI OIPENEeNICHUs WX KOJIMYECTBEHHBIX
XapaKTepUCTUK MexaHnuecKue CBOMCTBA U CIOCOOBI ONpPEAEIeHHs UX KOJINYECTBEHHBIX
XapaKTEPUCTHK: TBEPAOCTh, BA3KOCTb, YCTAIOCTHAs NPOYHOCTb. TBepaocTh o bpunemnio
(I'OCT 9012). Meroxn Poxsenna (I'OCT 9013). Meron Bukkepca. Meroa mapamnanusi.
Hunamuyeckuit metox (no [opy). Biusuue temnepaTtypsl. CiocoObl OLEHKU BS3KOCTH.
OHGHKa BA3KOCTHM 110 BHAY H3JIOMaA. OcHOBHEIE XapaKTCPUCTUKH. TexHoJIIOTHYECKHE
CBOMCTBA. DKCIUTyaTallHOHHBIE CBOMCTBA.

Tema 4. Koppo3us cniiaBoB. Buabl koppo3un. MeToabl 3amuThl (2 yaca)

Bunsl xopposuun. Tunsl koppo3uu. Metoasl 3amuThl. JIakOKpaco4YHbIE 3alllUTHBIE
IMOKPLITHA. MeTananueckue 3alllUTHHIC IMOKPLITHA. brnoxummnueckas KOoppo3us.
PammonanpHOE KOHCTPYMpPOBaHWE KaK METOJ 3alIUTHl OT KOppo3uH. ['a3oBast KOppo3ws.
BnustHue CTpyKTypbl CIJIaBOB Ha HX KOPPO3MOHHYIO CTOMKOCTh. MeXaHHU3MBbI
ANEKTPOXUMHUYECKOW 3amuThl. Opranuszanus W TPUMEHEHHE KaTOAHOM 3allluThl B
XMUMHUYECKOU MPOMBIIUIEHHOCTHU. [ pyHTOBasE KOPPO3Hs METAJJIOB U CILIABOB.

Tema 5. Kesezoyriaepoaucrelie ciiiaBbl. /[marpamMma coCcTOSTHHUS KeJ1e30 —
yriaepoa (2 4ac), ¢ HCIOJIb30BaHUEM MeT0Ja AKTHBHOI0 O0yYeHHMsl — JIEKI[US
Oecena(2 gac).

CTpyKTYpbl ~ KEJIE30yIJIepOJUCThIX  cruiaBoB.  KommoHeHTsl u  ¢asbl
KeJIe30yTIIePOAUCTHIX CILIaBOB. [Tponeccol npu CTPYKTYpOOOpa3oBaHUU
KEIIe30yTIIePOUCTHIX CIUTaBOB. CTPYKTYPHI KEIE30yTIEPOTUCTHIX CIIIIABOB

Tema 6. Craaun. Kitaccuguxkanusi 1 MapkupoBKa craJieii (2 yaca)

Binsaue yrinepona u npumecel Ha CBOMCTBA cTaneil. BnusHue yrinepona. BnusHue
npuMmeced. Ha3HadeHue Jermpyrommx 3JIEMEHTOB. PacrnpeneiieHue Jerupyrommx
aneMeHToB B cranu. Knmaccudukanus m mapkupoBka ctaneid. Knaccudukanus cranei.
MapxkupoBka crajneil. Yraepoauctsie ctanu oObikHOBeHHOTO KadectBa (I'OCT 380).
KauecTBeHHbBIC YIIICpPOaAUCTHIC CTaJin. KauecTBenHnle )41 BBICOKOKAQUYECCTBCHHBIC
JICTUPOBAHHBLIC CTaJIN. HCFHpOBaHHBIe KOHCTPYKIIMOHHLIC  CTaJIu. HGFI/IpOBaHHI)IG
WHCTPYMEHTAJIbHBIE CTaJIH. bricTpopexyiue MHCTPYMEHTAJIbHBIE CTaJIN.
]_HapI/IKOHOZ[HII/IHHI/IKOBBIC CcTallu

Tema 7. Uyrynsl. Inarpamma cocrosinus keine3o — rpagpur. Crtpoenue,
CBOMCTBA, KJIacCH(PMKAIUA W MAPKHPOBKa cepbIX 4YYIyHOB (2 w4aca), ¢
HCII0JIb30BAHMEM METO0/1a AKTHBHOI0 00yueHust — Jiekuus 0ecena(2 yac).

Knaccudukamms uyrynoB. Jlmarpamma coctosHUsS kene3o-rpadur. Ilporecc
Fpa(l)I/ITI/ISaHI/II/I. CTpOGHI/IC, CBOﬁCTBa, KJ'IaCCI/I(i)I/IKaHI/IH N MapKHpPOBKa CCPBIX YYI'YHOB.
Bnusiane cocraBa uyryHa Ha mpouecc rpaduruzauuu. BnushHue rpadura Ha
MEXaHUYECKHE CBOICTBa OTIMBOK. IlookuTeapbHbBIE CTOPOHBI HAJINYNA Fpa(l)I/ITa. Cepblﬁ
4yryH. BeicokonpouHbli 4yryH ¢ mapoBuHbIM rpadurom. KoBkuil uyryHn. OtGeneHHbie

U IpYru€ 4yryHbl
Pazngen 5. Oopabdorka merasios (4 yac.)



Tema 1: Buabl TepMuuyeckoii o0padoTku MeTa/I0B. OCHOBBI TeOpUM
TepMuveckoii o0padGorkm cramu (1 wac.), ¢ HCHOJb30BAaHHEM MeTOAA
aKTHBHOIO o0y4yeHus — jexkuus 0ecena(l gac).

Bunsl tepmuueckoit 00paboTku MertayuioB. [lpeBparneHus, mnpoTekaromme B
CTPYKTYpE CTalM IpH HArpeBe M OXJaXJACHHH. MeXaHH3M OCHOBHBIX IpPEBpALICHUI.
[IpeBpaienue nepnurta B ayctetut. [IpeBparienne aycTeHuTa B IEPIUT MPU MEJICHHOM
OXJaXJIEHUU. 3aKOHOMEPHOCTM mpeBpamieHus. [IpomexxyTouHoe mpeBpalleHHE.
[IpeBpaiienue aycTeHHTa B MApTEHCUT TMPU BBICOKUX CKOPOCTSAX OXJIAKICHUS.
[IpeBpaiienue MapTeHCUTa B MEPIUT. TeXHONOrnueckre BO3MOKHOCTH U OCOOCHHOCTH
OT)KUTa, HOPMAJIM3ALMM, 3aKaIKH U oTnycka. OTkur u Hopmanuzauus. Ha3Hauenue u
pexuMbl. OTxUTr TepBoro popa. 3akanka. CrmocoObl 3akanku. Otmyck. OTmyckHas
XPYIKOCTh

Tema 2: XumMuko-TepMu4ecKkas 00padoTKa CTaJIM: HeMeHTalus,
a30THpPOBaHUE, HUTpoueMeHTauus u nuddysnonnasa merautuzanus (1 yac.)

XUMHUKO-TepMHUUecKas 00paboTka ctaiu. HazHaueHne 1 TEXHOJIOT U BUAOB XUMHUKO-
TEPMHYECKOW  0OpabOTKH: IIEMEHTAllMM, a30TUPOBAHMUS  HHUTPOIEMEHTAIMH U
mubdy3nonHoi Meramu3anuu. Llementanus. LlemenTanus B TBepaoM KapOropu3aTope.
["a3oBas uemenrauusa. CTpykTypa LIeMEHTOBAHHOTO cliosi. Tepmuyeckas oOpaboTka nocie
neMeHTauu. AsotupoBanue. llumanupoBanume u Hutpouementauus. uddysnonnas
MeTaJTU3AIIUS

Tema3: Meroabl ynpoyHenuss MeraJjia (2 yac.)

Tepmomexanuueckass o0paboTka cranu. [loBepXHOCTHOE YHNpPOYHEHHE CTaJIbHBIX
neraiie. 3akajka TOKaMH BBICOKOM YacToThl. ['azorsiamenHas 3akanka. CrapeHue.
OO6paboTka cTanu X0J10/I0M. YIPOUHEHUE METOJIOM IIACTUYECKON Medopmannu

IV. CTPYKTYPA M COJJEP KAHUE IPAKTUYECKOM YACTU KYPCA
INPAKTUYECKUE PABOTbBI
Ilpakmuueckaa pavoma 1. Hcmopusa pazeumusa mamepuaioseoeHus
MarepuanoBenenue kak Hayka. L{enu, 00beKThI, METOIbI UCCIICIOBAHUS
1) Banouuo bupunryuuo, 2) I'eopr baysp, 3) M.B. Jlomonocos, 4) IxoH
CwmuroH, 5) [LI1. Anocos, 6) I'eapu Knudron Cop6u, 7) Hapns3 Henbcon [N'yauep,
8) IIbep-Omuns Mapten, 9) FOxan Asryct bpunenns, 10) Ansdpen Aitaxops, 11)
Xbt0 M. Poksenn u Crennu I1. Poksenn, 12) Ansdpen Bunsm, 13) [1.K. UepHos,
14) H.C. Kypnakos, 15) H.A. Munkesuu, 16) Sn Yoxpansckuii, 17) A.A. bousap,
18) A.U. ®penkens, 19) Kansun @ymnnep, Jspun Yanun u xepansa [upcon, 20)
neo Xennpuk bakenanzg, 21) Orro I'eopr Bunrensm baitep, 22) Yomnec Xbiom
Kaporepc, 23) E.B. Ky3ueuos, 24) K.A. AunpruaHoB
Ilpakmuueckan padoma 2. Ilpumenenue noaumepoe
CBoiicTBa  NOJUMEPOB:  XUMHUYECKHE, (U3MUEeCcKHe, MeXaHUYECKHe,
TE€XHOJIOTHYECKHUE.



Hcnonp30BaHue NOJIMMEPOB B COBPEMEHHOM XMMHUYECKOM IIPOU3BOJICTBE
NuauBuayajbHble 321aHUs

[ToaroToBBTE COOOIIEHHS HA TEMY

HcTropust pa3BUTHS IPOMBIIIEHHOTO TPOU3BOICTBA MOJIUMEPOB.
[TonuayTriien. CpoiictBa. O6acT NPUMEHEHUSI.

[Tommuctuposn. CpoiictBa. O01acTu MPUMEHEHHUS.

Cononumeps! nonuctupoina. Croiictsa. O61acTu IPUMEHEHUS.
®ropormnactel. CBoiicTBa. O6s1aCTH IPUMEHEHUS.

[TomuBunmnxnopuna. CeoiictBa. Haznauenune. O6nacTu NpuMEHEHHUS.
[Momuamuapl. Knaccuduxanms. CoiictBa. O61acTH MpUMEHEHHUS.
[Momuumuasl. Knaccuduxarnms. CoiictBa. O61acTi MpuMEHEHUS.
[Tonmumerakpuiatel. Knaccugpukanus. CoiictBa. O01acTi MIPUMEHEHHUS.
Kpemuniioprannueckue monumepsl. Knaccuduxamus. CoiictBa. OOnactu

IIPUMEHEHUS.
Ilpakmuueckan paboma 3. IlpuMeHeHue cTeKJIa U U3eJIMi U3 CTEKJIAa B
XHMHUY€eCKOH MPOMBIILIIEHHOCTH
1. Ucropust npuMeHeHHsl cTeka B ObITY U CTPOUTEIIBCTBE.
2. HoBble TexHON0TMU 00paOOTKH MOBEPXHOCTH CTEKJIA.
3. Hcnosp30BaHKe U3AEIUN U3 CTEKIIA B IIPOMBIIUIEHHOCTH.
NupuBuayajibHble 3aJaHUS
1.ITonrotoBbTE COOOIICHUE HA TEMY
Hcropus cTekonbHOro npon3BoacTBa B Poccun,
Curamnel. CpoiicTBa. O61aCTH TPUMEHEHHUS.
2. IlpoBeauTe aHaMM3 HCIOJIB30BAHMS CTEKJIA PA3IMYHBIX BHUIOB B
IPOMBILIEHHOCTH.

Ilpakmuueckasn paooma 4. IIpuMmeHeHHe MeTAJIOB M UX CIJIABOB

1. CTpoeHune MeTamioB: MakKpOCTPYKTypa U MUKPOCTPYKTYpa.

2. CpoiicTBa METANIOB M MX CIUIABOB (XMMHUYECKHE, (HU3UUYECKHE,
MEXaHUYECKUE, TEXHOJIOTHYECKHE).

3. [IpuMeHeHre METAJIIOB U X CIUIABOB B IPOMBIIIJIEHHOCTH

NupuBuayaabHble 3a1aHUs
[TonroroBeTe COOOIIECHUS HA TEMY
OCHOBBI JTUTEHHOTO MPON3BOACTBA. OCHOBHBIC BUIBI JIUTHS.
Buasr 06paboTKu MeTaIoOB JaBICHHUEM.
CnaBel aJIOMHHUS B XUMAYECKON TEXHOJIOTHH.
CnaBel TUTaHA B XUMHYECKOM TEXHOJIOTUH.
CnaBbsl MarHus XMMHYECKOH TEXHOJIOTHH.

Ilpakmuueckan paboma 5. JlmarpaMmbl COCTOSIHUSA CIIJIABOB



[lenb paboOTHI.

l. M3yuuTh OCHOBHBIE PA3HOBUIHOCTH [HATPAMM COCTOSHUSI JBOWHBIX
CIIJIaBOB.

2.HayuuTbCsi  aHanM3UpOBATH JUArpaMMbl  COCTOSHUS:  ONPEACIATH
TEMIIepaTypbl Hayajda W OKOHYAHWS IUIABJICHHUS CIUIABOB, HAXOAUTh 00JIaCTH
PaBHOBECHOTO  CYIIECTBOBaHWUS  TBEPABIX  PacTBOPOB,  OLEHHBATH WX
TEXHOJOTrM4YECKHE CBOMCTBRA.

3. BBINIOJTHUTE UHAUBUIYATBLHOE 3aJJaHHE.

Ilpakmuueckasn paboma 6. /Kenezoyznepooucmote cniagbol.

Knaccudukanus u cBoiictBa yriepoauctbix craned. Kraccudukanus u
CBOICTBa 4yryHOB. Pa3zbepurech B KilacCU(PUKALMU JKEJIE30yTICPOIUCTHIX CILIABOB
U YCBOWTE, YTO pa3ziMuMe MEXIy TpeMs KilaccaMu (TEXHHYECKOE KeJe30, CTallb,
4yyryH) He siBisgeTcs ¢opMaiabHbIM (IO coAep>kKaHuIo yriiepoja). Pa3Hble Kiiacchl
CIUIABOB MPUHIUIHAIIBHO PA3JIMYHbI IO CTPYKTYPE U CBOMCTBaM.

VYsicHUTE TPUHIMIHAIBHOE pa3Indne OeNbIX U rpaUTU3NPOBAHHBIX YYT'YHOB.
OueHute BIMSHUE PUMECEN UYyTYHOB M pa30E€pUTECH C UX CTPYKTYpOil. 3alIOMHUTE
OCHOBHBIE MEXaHWYECKHE CBOMCTBA M HAa3HAYEHUE UYTYHOB, a TaKXKE UX
MapkupoBKy. OOparuTe BHMMaHHE Ha CIOCOOBI TOJYYEHHS KOBKHX U
BBICOKOIPOYHBIX YyT'YHOB.

Ilpakmuueckas paooma 7. IlocTpoeHHe KPUBBIX OXJIAMKACHUS

Henn paboThI Hayuntscs CTPOUTH KPUBYIO OXJIAXKICHUS
KEJNEe30yIIIEPOAUCTOrO CIUIaBa C OINPEAEIIEHHBIM COJEpKaHUEM Yriepoja IO
JarpaMMe COCTOSIHMSI CILJIABOB; IOSICHATh CTPYKTYpPHBIE IPEBpPALCHUS IS
3aJIaHHOTO CIJIaBa B KPUTUUYECKUX TOUKAX KPUBOW OXJIAXKICHHUS.

3alaHue Ha MPaKTUYECKYIO0 padboTy

1. Ilo mmarpamMMme COCTOSIHUS KENE30YTIEPOAMCTHIX CIUIaBOB MOCTPOWTH
KPUBYIO OXJIOKIEHHUS [JIs CIUlaBa C yKa3aHHbIM B Tabmuue 1 conepkaHueM
yraepoJa.

2. IIpoBectn aHAIM3 CTPYKTYPHBIX NPEBPAIICHUN IS 33JaHHOTO CIUIABA B
KPUTUYECKUX TOUKAX KPUBOW OXJIAXKICHHUS.

Tabnuya 1
Bapuant Conepxanue Bapuant Conepxanue
yriiepoja B CILJIaBe yriiepoja B CILIaBe
1 0,2 16 1,2
2 0,5 17 2,6
3 0,6 18 1,5
4 0,8 19 1,6
S 1 20 2,4
6 1,2 21 2,8
7 1,4 22 3,2
8 1,8 23 3,4




9 2 24 3,6
10 2,5 25 3,8
11 3 26 4,3
12 3,5 27 0,7
13 4 28 0,9
14 4,5 29 1,1
15 &) 30 1,3

Ilpakmuueckan paboma 8. Kopposus. Buowvl koppo3zuu

Jlakokpaco4HbI€ 3aIIUTHBIE TOKPBITHS.

Merannmyeckue 3alUTHBIE TOKPBITHSI.

buoxumuueckas Koppo3usi.

PanmonanbHOE KOHCTPYHPOBAHUE KaK METOJI 3AIIUTHI OT KOPPO3HUHU.

["a3oBas koppo3us.

Bnusitnue cTpyKTypbl CIUIAaBOB HA UX KOPPO3UOHHYIO CTOMKOCTb.

MexaHu3MBbl ANEKTPOXUMUYECKOMN 3AIMTHI.

Opranuzanmss W NOPUMEHEHHE KAaTOOHOM  3alllUThl B  XUMHUYECKOU
MIPOMBIILIEHHOCTH.

['pyHTOBast KOPPO3US METAILJIOB U CILJIABOB.

Pemienne 3agau Ha TeMy «Koppo3ust METaIIoB»

Ilpakmuueckan paboma 9. PacmmgpoBka 0003HaYeHHsI MAPOK CIJIABOB
LHBETHBIX METAJLJIOB

[lens paboThl: pa3BUTHE YMEHHMI KiIacCH(PUUUPOBATh, paclIMPpOBbIBATh U
XapaKTepru30BaTh 001aCTh TPUMEHEHHS CIIJIABOB IIBETHBIX METAJLIOB.

3aganus 15 padoThl

3aganue 1. M3 mepednciIeHHBIX HM)KE MapOK OJOBSHHBIX OPOH3 YKaKHUTE
CHayaJsia JIMTeHbIe, a 3aTeM nedopmupyembie Opon3bl: bpOll4-3, bpOLIC4-4-4,
bpO10, bpOILICH3-7-5- 1, bpO®10-1, bpO®4-0,25, bpOLIC5-5-5, bpO®6,5-0,4.
Vkaxure uX XMMAYECKHUM COCTaB.
3ananue 2. Kakoit XuMHUYECKHI1 cOCTaB UMEIOT cieayroire Mmatepuansl: bpAXK9-4,
bpKMu3-1, bpb2, bpMu5, bpC30, J196, JIC80-3, JLKM1159-1-1, JIA77-2.
3apanue 3. M3 mepeduclieHHbIX MapOK METANTMYECKHUX MaTepHalioB BbIOEpUTE
Mapku aHTUPpuKIMOHHBIX ciiaBoB: bpC30, AK4, 111X6, V7, b83, P!8, BH, BCt5,
bpOIIC5-5-5, ACU1, b16, IIX15, BK, bCT6, BT, T15K6, BT14.
3aganue 4. Kakue M3 yKa3aHHBIX MapoK JIMTEWHBIX ATIOMHUHUEBBIX CIUIABOB
HauOoJiee MPUroAHBI JJ1sl MPOU3BOACTBA OTIMBOK U todemy: AJI7, AJI2, AJl4, AJIS,
AJI23, AJI9, AJ119?
3aganue 5. KakoB XMMUYECKHUI COCTaB M Ha3HAYEHUE CIEAYIOINX MAPOK JTaTyHEH:
J168, JIC59-1JI, JIKC80-3-3, JIAXK60-1-17?



[ToaroToBKka K MpakTHYECKUM padOTaM M HUX BBIINOJHEHHUE OCYLIECTBISETCS
CTYACHTAMH CaMOCTOSITEeNIbHO. BbIMonHeHne mpakTuueckux padbort 1-9 sBusercs
00s13aTeTbHBIM YCIOBUEM JIOMYCKA K 3a4eTy.

V. KOHTPOJIb JOCTUXEHUS ].[EJIEFI KYPCA
Kon O1LeHOYHbBIE CpeacTBa -
TPOIUPYEM HAaMEHOBaHHE
bl€ pa3/eiibl Kompt u ortansl  dopmupoBaHus
/o |/ TEMBI | KOMIIETEHIIUHA TeKyLwHii IPOMEXKYTOUHAs
ARCIUILTIH KOHTPOJb  |aTTecTaLusl
BI
3HaeT  OTHENbHBIE  CTaAuHU
MCCNIeNIOBAHMA  TIPH  HATMIHH | 1
obmiero mnana HAP pyrmoBa
CTaHJapTHBIC OTepaIiy padOTHI AHCRYCCHA
Ha  BBICOKOTEXHOJOIMYECKOM (YO-4). . Bornpocat K
TecroBblit  [3auery 1-3
o0opynoBaHMM U [paBuiIa
KOHTPOJIb
COCTaBIICHUS IIPOTOKOJIOB (ITP-1).
WCTIBITAHUN
YMeer ['OTOBUTBH  3JIEMEHTHI
Pazgen 1. JOKYMEHTaIUH, HPOEKTHI
Beenenue TUTAHOB ¥ TIPOTPaMM OT/AETbHBIX
Pazpmen 2. ytarnoB HUP I'pynmoBas
Hemerana |IIK-1, IIK-|Ymeer BbIIOIHATH CTAHJAPTHBIE | AUCKYCCHUS
HYecKmne 4, IIK-5 onepaluu Ha|(VO-4). Bomnpocsl K
MaTepuaJl BBICOKOTEXHOJIOTHYECKOM TectoBbiii  |3auery 4-11
bl. 000pyI0BaHUH U151 | KOHTPOJIb
XapaKTEPUCTHKH cbipbs, | (ITP-1).
MIPOMEKYTOUHOM M KOHEUHOU
MPOAYKITUH XHUMHAYECKOTO
MIPOU3BO/ICTBA
Biageer HaBblIkamMum  IOMCKa
HeoOXxoauMol HH(popMaruu B
npodeccnoHamIbHbIX 6azax | ['pynmnoBas Borpochi «
JaHHBIX O (U3UKO-XUMUYECKHX | TUCKYCCHS savery 12-75
CBOMCTBaxX BEIIECTB u|(YO-4).
aHAJTIMTUYECKUX METOAAX (B T.4.,
MATEHTHBIX )
Pasznen 3. 3HaeT  OTHENbHBIE  CTaAUHU
Crpoenne WCCIIC/IOBAHMSI TIpH  HAJIWYKHU | BeimoaHeHn
MeTALTHYE obmero miana HUP e
CKHUX CTaHJApTHBIE OTepaIy padoTHI | KOHTPOJILHO |Bompocs K
wzneauii u|TIK-1, TIK-|H2  BBICOKOTEXHOJIOTHYECKOM il paboTsl|3auery 76-97
cmaasos. |4, [IK-5 obopynoBanmn  u  upasuia |(IIP-2).
OcoGeHHOC COCTaBJICHHS IPOTOKOJIOB
™ UCTIBITAHUI
KpHCTAJL/IH YMmeer T'oroButrs dnementsl |I'pynnosas | Bompockl K
3auuu JOKYMEHTAIUH, MPOEKTHI | TUCKyccusi | 3adery 98-108




Pa3zpen 4.
Oo0mas
Teopusi

CILIaBOB.

IIJIJAHOB U IIPOrPAMM OTAEIIBHBIX
sranos HHUP

YMeeT BBITOIHATh CTaHAAPTHBIE
onepanuu Ha
BBICOKOTEXHOJIOTHYECKOM
o0opymoBaHUU TUTST
XapaKTEPUCTUKU CBIpbS,
MIPOMEKYTOUHOM M KOHEUHOU
MPOAYKIIMH XUMHUYECKOTO
MIPOU3BOJICTBA

(YO-
4).PacuetHo-
rpadudeckas
3amaval

Bmageer HaBpIKaMM — IIOMCKa
HEOOX0auMON HWH(pOpMAIK B
npoeCCHOHATBHBIX 6azax
JTAHHBIX O (PU3UKO-XMMHUYECKUX
CBOMCTBaX BEIIESCTB nu
AHATMTUYECKUX MeTo1ax (B T.4.,
MATEHTHBIX )

I'pynnosas
JUCKYCCHSL.
(YO-4).
Pacuerno-
rpaduyueckas
3azaya 2

Bonpocsr
3auety 98-108

K

Pazgen S.
Oo6padoTka
MeTaJLI0B

TK-1, TIK-
4, TIK-5

3HaeT  OTHAeNbHBIE cTaguu
WCCIICIOBAHMS TIPU  HATAYUHU
oOmero miana HUAP

CTaHJApPTHBIC ONEpalun
paboThl Ha
BBICOKOTEXHOJIOTHYECKOM
o0OpylOBaHUU U  MpaBUiIa
COCTaBJICHHS MIPOTOKOJIOB
HUCIBITAaHUN

I'pynmoBas
JTUCKYCCUS
(YO-4).

Bompocsr

3auety 109-128

K

Ymeer [OTOBUTH  3IE€MEHTHI
JOKYMEHTAIUH, MIPOEKTHI
IJIAHOB U TIPOTPaMM OTACIIbHBIX
ararnos HHUP

Vmeer BBITIOJTHATh
CTaHJAapTHbIE  OlEpaluud  Ha
BBICOKOTEXHOJIOTUYECKOM
00opynoBaHUHU JUTS
XapaKTEePUCTUKU CBIpbS,
MIPOMEKYTOUHOM M KOHEUHOU
MPOAYKIIHH XUMUYECKOTO
MPOU3BOJICTBA

I'pynnosas
JUCKYCCUs
(YO-4).

Bomnpocsr

3ayery 109-128

K

Bnaneer HaBbIkaMH — IIOMCKa
HeoOxomuMoi uHpOpMaIUU B
npodeccrnoHalbHbBIX 6azax
JTAHHBIX O (PU3HKO-XUMHUECKUX
CBOMCTBAX BEIIECTB nu
aQHAJIMTUYECKUX MeToJ1ax (B T.4.,
MATEHTHBIX )

I'pynnosas
JUCKYCCUs
(YO-4).

Bomnpocsr

3auety 109-128

K

VI.

YYEBHO-METOAUYECKOE OBECIIEYEHUE

CAMOCTOSATEJBHOM PABOTHI OB YUAIOIIIUXCA




CamocTrosTenbHass paboTa ompeneisercs Kak HWHIAMBUAYyalbHAs WM
KOJUIEKTUBHAsA y4eOHasi JesATEIbHOCTh, OCYIIECTBIsIEMasl 0€3 HEMOCPEICTBEHHOTO
PYKOBOJICTBA II€larora, HO IO €ro 3aJaHusM W TO0J €ro KOHTPOJIEM.
CamocTosiTenbHass paboTa — 3TO MO3HABATENbHAs y4yeOHasl eATeIbHOCTh, KOIJa
MOCJIEOBATEIBHOCTh MBIILIEHUSI CTYJEHTa, €r0 YMCTBEHHBIX M MPAaKTHUYECKHX
omnepanui U ACMCTBUM 3aBUCUT U ONPENEIIIETCS CAMUM CTYJIEHTOM.

CamocrosTenbHass ~ paboTa  CTYJEHTOB  CHOCOOCTBYET  pa3BHUTHIO
CaMOCTOATEJIbHOCTH, OTBETCTBEHHOCTH W OPraHW30BaHHOCTH, TBOPYECKOTO
NOJIX0Ja K peuIeHHIo MpoljeM y4eOHOTro M Mpo(ecCHOHAIBHOTO YPOBHS, YTO B
UTOTE€ NPHUBOJUT K Pa3BUTHUIO HABBIKA CaMOCTOSITEJIBHOIO IUIAHMPOBAaHUA U
peanu3anuu AesITENbHOCTH.

[lenbto camMOCTOSITENBHOM pabOTBl  CTYJEHTOB SIBJISIETCS  OBJAJICHUE
HEO0OXOIMMBIMH KOMIIETEHIIMSIMU IO CBOEMY HAIIPABJICHUIO MOATOTOBKH, ONBITOM
TBOPYECKOU M MCCIIENOBATENBCKON AEATEIBHOCTH.

®opMBbI CaAMOCTOSTENILHON pabOThI CTYIEHTOB:

- paboTa C OCHOBHOM U JONOJIHUTENBHON JmTepaTypoil, WHTepHer
pecypcamu;

- CaMOCTOSITEJIbHOE  O3HAKOMJIEHME C  JIEKIIMOHHBIM  MaTepuajoM,
MPEICTABIICHHBIM HA 3JIEKTPOHHBIX HOCUTENSIX, B OMOIMOTEKE 00pa30BaTEIBLHOTO
YUPEKACHUS;

- IOJIrOTOBKA peepaTuBHBIX 0030pOB UCTOYHUKOB MEPUOINYECKON MEeUYaTH,
OIOPHBIX KOHCIIEKTOB, 3apaHEe ONPEIEICHHBIX IPENOAaBATENIEM;

- MOMCK HMH(OpPMALMK MO TEME, C MOCIEAYIOIUM €€ IMPEACTAaBICHUEM B
ayIuTOpuu B popMe J0KIaa, Mpe3eHTalu;

- TOITOTOBKA K BBIMIOJHEHUIO Ay TUTOPHBIX KOHTPOJBHBIX paboT;

- BBITIOJIHEHHE JIOMAIIHUX KOHTPOJIbHBIX PadoT;

- BBIIIOJIHEHUE TECTOBBIX 3aJaHuil, pelIeHue 3a/ay;

- COCTaBJIEHUE KPOCCBOPJOB, CXEM;

- IOATOTOBKA COOOIIEHUH K BHICTYIUICHHIO HA CEMUHAPE, KOHPEPEHIINH;

- 3amoJTHEeHKe paboydeit TeTpay;



- HalMCcaHue dcce, KypcoBor padboThI;

- IOATOTOBKA K JIETIOBBIM U POJIEBBIM UTPaAM;

- COCTaBJIEHUE PE3IOME;

- IOATOTOBKA K 3a4eTaM M 9K3aMEHaM;

- Jpyrue BHIBl JEATCIBHOCTH, OpPraHu3yeMble M OCYIIECTBISIEMbIC
00pa30BaTENbHBIM YUPEXKIEHUEM U OpraHaMU CTYACHUECKOTO CaMOYIPaBICHUSI.

VIil. CIIMCOK JIUTEPATYPbI N1
NHO®OPMAIIUMOHHO-METONYECKOE OBECIIEYEHUE
JUCHUITJINHBI
OcHoBHasi JIuTEpaTypa

1. Kpaxun, Oner HMBanoBnu. CrutaBel ¢ namsATbi0. OCHOBBI INPOEKTHUPOBAHUS
KOHCTpYKIHH : yaeOnuk 1y1s1 By30B /O. U. Kpaxun, A. I1. Ky3unernos, M. I'. Kocos ;
nox pen. O. . Kpaxuna. Ctapsiit Ockon : ToHkMe HayKoeMKHe TexHoaoruu , 2012.-
393 c. http:/lib.dvfu.ru:8080/lib/item?id=chamo:667179&theme=FEFU

2. T'ynsaes, A. 11. MeramnoBenenue: yueOnuk s By3oB /A. II. T'ymses, A. A.
['ynses. Mockaa: AJbsiHC, 2012.- 643 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:664583&theme=FEFU
3.DU3MKO-XUMHUYECKUE OCHOBBI MaTepHaloBeAeHUs [DNeKTpoHHBIN pecype] / T.

INotTmraiin; nep. ¢ anri. K. H. 3omotoBoit, [[. O. Yapkuna mox pen. B. II.
3110MaHoBa. - 2-¢ U3, (311.). - DIeKTPoH. TeKkcToBbIe AaH. (1 ¢aiin pdf: 403 ¢.). - M.:
BMHOM. JlabopaTopus 3HAHUU, 2014.
http://www.studentlibrary.ru/book/ISBN9785996313273.html

4.CanynoB, C.B. Marepuanosenenue.-CI16.: UM3-Bo Jlansn, 2015.-208 c.
http://e.lanbook.com/books/element.php?pll_id=56171

5. Ipsaxun E.M. MarepuanoBenenue [DnekTpoHHBIN pecypc] : yueOnuk / E.N.

[TpsixuH. — DnekTpoH. TekcToBbie nanHble. — CI10.: HarmonansHbIil MUHEpaIbHO-
ceipbeBOoit yHUBepcuTeT «lopubiity, 2014. — 424 c. — 978-5-94211-699-6. —
Pexxum nocrymna:

http://www.iprbookshop.ru/71696.html

JlonmoiHUTEILHASA JIMTEPATypa

1. ®axnapman, bpennmu JI. Xumus HOBBIX MaTepUaJIOB M HAHOTEXHOJOTHH:
[yuebHoe mocobue] /b. daxnbman; nep. ¢ auri. J[. O. Yapkuna, B. B.
YTOYHUKOBOM. JloyronpyIHbIN: Nutennekr , 2011.
http://lib.dvfu.ru:8080/lib/item?id=chamo:417260&theme=FEFU

2. Kpaxun, O. U. CnnaBel ¢ mamsaTei0. TeXHONOTHS W MPUMEHEHUE: YICOHUK



http://lib.dvfu.ru:8080/lib/item?id=chamo:667179&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:664583&theme=FEFU
http://www.studentlibrary.ru/book/ISBN9785996313273.html
http://e.lanbook.com/books/element.php?pl1_id=56171
http://www.iprbookshop.ru/71696.html
http://lib.dvfu.ru:8080/lib/item?id=chamo:417260&theme=FEFU

s By3oB /O. U. Kpaxun, A. I1. Ky3nenos, M. I'. Kocos; nox pen. O. .
Kpaxuna. Crapsiii Ockoi: ToHkue Haykoemkue texHosioruu , 2011. 330 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:667189&theme=FEFU

3. AugpueBckuii, P.A. OCHOBBI HAHOCTPYKTYpHOTO MAaTE€pUAIOBEICHHS.
Bosmoxknoctu u mpobnemsr /P. A. AnapueBckuit. MockBa: BHTHOM.
JlabopaTopus 3HAHWI , 2012. 252 C.
http://lib.dvfu.ru:8080/lib/item?id=chamo:668210&theme=FEFU

4. KupumnoBa WM.K. MarepuanoBenenue [DJIeKTpoHHBIM pecypc] : ydeOHoe
noco6ue ais CIIO / U.K. Kupumiosa, A.fl. MenbHukoBa, B.B. Palickuii. —
DNeKTpoH. TekcToBble AaHHbIe. — CapartoB: I[IpodobpazoBanue, 2018. —
127 c. — 978-5-4488-0145-7. —
Pexxum moctyna: http://www.iprbookshop.ru/73753.htmi

Ilepeuyenb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH
«HHTEepHET»
http://e.lanbook.com/
http://www.studentlibrary.ru/
http://znanium.com/
http://www.nelbook.ru/
Ilepeyenb HPOPMALUOHHBIX TEXHOJIOI U
H NMporpaMmMHoOro obdecreyeHus

[Tnatdopma snexrporHoro ooyuenus Blackboard /IBOY.
https://bb.dvfu.ru/webapps/blackboard/content/listContentEditable.jsp?content id=
159675 _1&course_id=_4959 1
IIpodeccnonanbHbie 0a3bl JAHHBIX M HHPOPMALIMOHHbIE
CIIPABOYHbLIC CUCTEMbI
1.  basa gannbix Scopus http://www.scopus.com/home.url

B owhE

2. Bbasza nauneix Web of Science http://apps.webofknowledge.com/

VII. METOAUYECKHUE YKA3AHUSA ITIO OCBOEHUIO JIUCHUTIJIMHBI

IlnanupoBaHue M OpPraHuU3alusd BpPeMeHH, OTBEJ€HHOT0 HAa HM3y4deHHe
AACHUAIIMHBI. [IpUCTYNHTh K OCBOCHHIO JUCITUIUTMHBI CIIEAYeT He3aMeIJTUTCIIBHO
B cCaMOM Hadyaje y4eOHOro ceMecTtpa. PekOMEHIyeTcs HM3Yy4HTh CTPYKTYypy H
OCHOBHBIC TMOJIOKeHUs Pabouelt nmporpamMmbl quciuiuinabl. OOpaTUTh BHUMaHUE,
YTO KpOME ayJAMTOPHOM PabOTHI (JIEKIMH, MPAKTHYECKUE 3aHSTH) IUIAHUPYETCS
camMoCTosATeNbHAs PaboTa, UTOTH KOTOPOW BIMSIOT HA OKOHUYATEIHHYIO OIEHKY 10
UTOTaM OCBOCHHMSI Y4YeOHOW JUCIUIUIMHBL. Bce 3amanus (ayauToOpHBIE U
CaMOCTOATENbHBIE) HEOOXOAMMO BBIMOIHAT, M TPEIOCTABISATH Ha OICHKY B
COOTBETCTBHH C TPaPUKOM.


http://lib.dvfu.ru:8080/lib/item?id=chamo:667189&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:668210&theme=FEFU
http://www.iprbookshop.ru/73753.html
https://bb.dvfu.ru/webapps/blackboard/content/listContentEditable.jsp?content_id=_159675_1&course_id=_4959_1
https://bb.dvfu.ru/webapps/blackboard/content/listContentEditable.jsp?content_id=_159675_1&course_id=_4959_1
http://www.scopus.com/home.url
http://apps.webofknowledge.com/

B npouecce wu3yueHus wmarepuasioB y4eOHOro Kypca MpeiaraioTcs
cienyomue GopMbl paboT: YTEHUE JEKUUH, MPAKTUYECKUE 3aHATHUS, 3alaHus JJIs
CaMOCTOATENIbHON pabOTHI.

Jlexyuonuvie 3amamusi OPUEHTHUPOBAHBI HAa OCBEIICHHE BBOJHBIX TEM B
KX pasfen Kypca M MPU3BaHbl OPUEHTUPOBATH CTYACHTOB B IpEAiaraeMoM
MaTepuase, 3aJI0)KUTh HAyYHBIE U METOJIOJIOTUYECKUE OCHOBBI IS ajbHeHIeH
CaMOCTOSITEILHOM PabOTHI CTYICHTOB.

IIpakmuueckue 3ansamusi aKUEHTUPOBAHBI HA Han0oJIee MPUHIIUITHATBHBIX U
npoOJeMHBIX BONpPOCAaXx Kypca U MPU3BaHbl CTUMYJIMPOBATH BBIPAOOTKY
MPAKTUYECKUX YMEHHM.

Oco0060 3HaunMOI 1J1 TpohecCUOHATBFHOM MOATOTOBKU CTYJEHTOB SIBJISIETCS
camocmosimenvHas paboma mo Kypey. B xoae 3Toit paboThl CTYJIEHTH OTOMPAIOT
HEOOXOUMBIN MaTepuall 10 U3y4aeMOMY BOIIPOCY U aHANU3UPYIOT ero. CTyaeHTam
HEOOXOJMMO O3HAKOMHUTBCSI C OCHOBHBIMH HCTOYHHMKaMH, 0€3 KOTOPBIX
HEBO3MOJKHO MOJTHOIIEHHOE TOHMMAaHNE TTPOOIEMaTHKU Kypca.

OcBoeHMe Kypca CHOCOOCTBYET pa3BUTHUIO HABBIKOB OOOCHOBAHHBIX U
CaMOCTOSITENIFHBIX OIIEHOK (akToB M KoHuenmuil. [loatomy Bo Bcex dopmax
KOHTPOJII 3HAaHWW, OCOOEHHO MpHU claade 3ayeTa, BHUMAHUE oOpamiaercs Ha
MOHMMaHKE TPOOIEeMaTHKN Kypca, HA YMEHHE MPAKTHUYECKU MPUMEHSTh 3HAHUSA U
JIeNaTh BBIBOJIBI.

Pabora c¢ JmrTeparypoii. PexomeHnyeTcsi HCHOJIB30BAaTh pa3InYHbIC
BO3MOXKHOCTH palOThl ¢ JuTepaTypoil: ¢oHAbl Hay4yHoul Oubnmoreku J[BOY
U anekTpoHHble Oubmmoreku (http://www.dvfu.ru/library/), a taxxe moctymHbie
JUISL KCTIOJIb30BAHUSA JPYTUe HAy4YHO-OMOINOTEUHbIE CUCTEMBI.

IoaroroBka k 3audery. K cpaue 3auera pomyckarorcs oOydaromiuecs,
BBIMIOJHUBIIME BCE 3aJaHusi, MPEAyCMOTpPEHHbIe Y4YeOHOM mporpammon
JTVCLUIUIMHBI, TOCETUBIINE HE MeHEee 85% ayAUTOPHBIX 3aHATUU.

IX. MATEPHUAJ/IBHO-TEXHUYECKOE OBECIHHEYEHUE
JANCIUIIJIMHBI

VYyeOHble 3aHATHUS 110 TUCHUTITUHE TPOBOIATCS B IOMEIIEHUSIX,, OCHAIIIEHHBIX
COOTBETCTBYIOIIUM O00OPYIOBAHUEM U MPOTPAMMHBIM 00ECIIEYCHUEM.

[lepeueHb MaTepUATIBHO-TEXHUYECKOTO M MPOrPAMMHOTO oOecrnedeHus
JTVCHUIUIMHBI PUBEACH B TaOIHIIE.

MarepnanbHO-TeXHHYECKOE U POrpaMMHOe o0ecredyeHne I CIMIIIMHbI

OcHaleHHOCTh IlepeyeHs IHULIEH3NOHHOTO
HaunmeHnoBanue CIICIINAJIBHBIX o
N N CIIEIAAIIBHBIX TOMEIICHUN U MpOrpaMMHOr0 o0ecriedeHusl.
MOMENIECHUH U IOMEIIEHHI N
. IOMEILEHUM JIJIs1 PexBu3UTHI TOATBEPAKIAIOIIETO
JUTSL CAMOCTOSITEITLHOU PaOOTHI N
CaMOCTOSITENTLHON PadOThI JIOKYMEHTa
. . Windows Edu Per Device 10 Education,
690922, ITpuMopcKHii Kpai, T. ITomenieHre YKOMITJIEKTOBAHO 0365 EDU Al
BrnaguBocTok, octpoB Pycckuit CIICLIMAJIN3UPOBAHHOM YUCOHOM . oo
A » 0TPOB 1Y ’ B P v Microsoft 365 Apps for enterprise EDU



http://www.dvfu.ru/library/

nosxyoctpoB CanepHslii, IOCEIOK

Asixe, 10, kopnyc L, ayn. L 502.
YueOHast ayaAuTOpus JUIs

MIPOBECHUS 3aHATHI
JIEKIMOHHOTO THIA, IPYIIIOBBIX U
WHJIUBHTyaJIbHBIX
KOHCYJIbTaINi, TEKYIIETO
KOHTPOJISL U IPOMEXYTOUHOM
aTTecTalyu

MeOeIbIo (IOCaT0YHBIX MECT —
30)
ObopynoBanue:
KK-nanens 47", Full HD, LG
M4716 CCBA — 1 wr.
Jocka aynuropHas.

690922, [Tpumopckuii kpaii,
r.BnanuBocTok, octpoB Pycckuii,
nosyocTpos CanepHsli, IOCEeI0K

Asike, 10, xopr. A (JTur. I1),

Ortax 10, ka6.A1017.
Aynuropus 1Jis
CaMOCTOSTENILHOM PaboTHI

ObopynoBanue:
Mouno6iok Lenovo C360G-
i34164G500UDK — 15 mir.

WHTerprupoBaHHbIil CEHCOPHBII
aucmuieit Polymedia FlipBox -
1 wr.
Konup-npunrep-uBeTHoi
ckarep B e-mail ¢ 4 1oTkamu
Xerox WorkCentre 5330
(WC5330C — 1 mit.)

Windows Edu Per Device 10 Education,
0365 EDU A1,
Microsoft 365 Apps for enterprise EDU

690922, ITpumopckuil kpai,
r.BnanuBocTok, octpoB Pycckuii,
nostyoctpoB CanepHslid, HOCEIOK
Asike, 10, xopr. L, Drax 6, kab.

L 670.

Aynuropus 1Jis
CaMOCTOSTENLHOM PaboTHI 1
BBITIOJTHEHHSI JTA0OPATOPHBIX

pabot

ObopynoBanue:
Harmsannere rnocoous:
MepUOTUIecKast cucTeMa
xuMudeckux diementos  J.U.

Menpeneesa. XuMHUYeCKHe
7mabopaTopuy € BBITSDKHBIMHA
mkadamu, BOJIOCHA0KEHHEM,
My(QenpHble TeYH, CYLIMIbHBIC
mkadsl, pH-metpsr,
HarpeBaTelbHbIC npHuOOPBI,

XUMHYCCKas IoCyaa, PEAKTUBBI.
Juctunnsrop.

Windows Edu Per Device 10 Education,
0365 EDU Al,
Microsoft 365 Apps for enterprise EDU




