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PabGouass mporpamMma cocrtaBiieHa ¢ y4€ToM TpeOoBaHui DenepaqbHOTO TOCYAAPCTBEHHOTO
oOpaszoBarensHOro crangapra (mpuka3 Ne 922 ot 07.08.2020) nmo nHampasienuto moarotoku 18.03.01
XuMHIUYecKast TEXHOJIOTHUS 1Jist Mpoduitst « TeXHOIOTHS HEOPTaHMYECKUX BEIIECTBY Ha OCHOBAaHUH yUeOHBIX
1aHOB Habopa oOyuarommxcs 2022 roxa.

Pa3pabotunk nporpaMmsl:

ITpodeccop A.A. KOcymnoBa

COI'JIACOBAHO

Pabouast mporpamMmma paccMoTpeHa u oaoOpeHa Ha 3acegaHuu Kadenpel «TexHomoruu
HEOPraHUYECKHUX BEILIECTB U MATEPUAJIOBY, MTPOTOKOJ OT 25.05.2022 r. Ne 11.

3aBenyromuii kapenpoit  Cozcnacosano A.V. XaupuHoB

YTBEPXKXIAEHO
Hauvansauk nentpa Y ML Ymeeporcoaro JLLA. Kuraepa



1. Ilesan ocBOEHMSI AN CIUIIJIMHBI

[ensimu ocBoeHHsST AUCUUIUIMHBI «COBPEMEHHBIE METOMBI HCCIEIOBAHHS B HEOPTaHUYECKOU
TEXHOJIOTUUY SIBIISIOTCS:
a) popmupoBaHue 0A30BBIX 3HAHUN U MPEACTABICHUH O (DYHIaMEHTAIBHBIX 3aKOHAX ¥ OCHOBHBIX
METOJIaX UCCIIEI0BAHUS CTPYKTYPHI U (PU3UKO-XUMUUECKUX CBOMCTB HEOPraHMYECKHUX BEIIECTB U
MaTepuasos;
0) chopmupoBaTh CHOCOOHOCTH OOOCHOBBIBATH ONITUMAJIBHBIN BEIOOP METO/1a aHAIN3a, BHIOOpA YCIOBHI
1 00pabOTKHU pe3ynbTaToB.

2. MecTo AUCHMILVINHBI B CTPYKTYpe 00pa30BaTeIbHON NPOrpaMMbl
Jucuunnnza «CoBpeMeHHbIE METObl UCCIEI0BaHMsI B HEOPraHUYECKON TEXHOJIOTHI» OTHOCUTCS
K (hopMHUpYEeMOii yuacCTHUKaMHU 00pa3zoBarenabHbIX oTHomeHnr yactu OOII u popmupyet y oOyqarommxcs
1o npouinro «TexHOIorus HeOpraHMYECKUX BEIECTB» HA0OP 3HAHUM, yMEHUH, HABBIKOB M KOMITETCHIIUH.
Jis  ycnemHoro OCBOEHHS — JUCUUIUIMHBI  «COBpEMEHHBIE METOJbl  HMCCIEJOBAHUS B
HEOPraHUYECKOW TEXHOJOTUM» OOydYaromuiics mo HampaBieHuto moarotoBku 18.03.01 «Xumuueckas
TEXHOJIOTUS» JOJHKEH OCBOMTH MaTepHall MPEIIECTBYOIIMX JUCLIUILINH:
1. Beenenue B cnenuanbHOCTh "TeXHOIOrUA HEOPraHMYECKUX BEIIEeCTB"
2. O0m1as 1 HeOpraHUYeCKast XUMUS
Jucuumnirna «CoBpeMeHHbIE METOBI UCCIIEeI0BaHNUS B HEOPIraHUYECKOH TEXHOJIOTMU» SIBIISETCS
IIpeLIECTBYIOLIEH U HE0OX0AUMA JJIs1 YCIIETHOTO OCBOCHHUS ITOCIIEYIOIUX IUCHUIUIINH:
. CoBpeMeHHbIe aCIIeKThl TEXHOJIOIMHY HEOPraHMUECKUX BEIIECTB
. CoBpeMEHHbIE TEXHOJOTUU HEOPTAaHNYECKUX MAaTEPHUaJIOB
. Crannaptuzanus 1 cepTuUKaIMs B TEXHOJOTHH HEOPTraHNYECKUX BELIECTB
. CpIpbeBbIE pecypchl XUMUYECKON TEXHOIOTHU
. TBepnodazusie peakuuu
. TeopeTnueckre OCHOBBI TEXHOJOTUM HEOPTaHUYECKUX BELIECTB
. TexHo0rus OCHOBHOrO HEOPraHUYECKOI0 CUHTE3a
. XuMu4ecKasi TEXHOJIOTUSI HEOPTaHUYECKUX BELIECTB (4acThb 1)
. X¥MHYecKast TEXHOJIOTUS] HEOPTraHUYECKHUX BEIECTB (4acTh 2)

O©CoOoONO OIS~ WN B

3. Komnerenuunu ody4aiomerocsi, popMupyemMbie B pe3y/ibTaTe 0CBOCHHS AU CHUIITINHBI

MK-1 CnocodeH UCNOJIB30BaTh HOPMAaTUBHYI0 TOKYMEHTAIMIO 1JII KOHTPOJISA Ka4eCTBAa HCOPraHM4€CKUX BCIIECCTB U
MaTepHuajJa0oB Ha BCEX dTalax KU3HCHHOT0 MUKJIA
IIK-1.1. 3naer COBPEMEHHBIC MCTO/JIbI KOHTPOJISI U HOPMATHBHBIC TOKYMCHTBI, PETTIAMCHTHUPYIOMINE Ka4UCCTBO

HEOPraHMYECKHUX BEIIECTB U MAaTEPHAIIOB

[1K-1.2. YMeeT BBIOMpaTh COBPEMEHHBIE METOJIBI M CPE/ICTBA KOHTPOJIS, BBINIOJIHATH CTATHCTHYECKYI0 00paboTKy
PEe3yNIBTaTOB KOHTPOJIS U U3MEPEHUH

[1K-1.3. Bnaneet HaBBIKaMU HCITOJIB30BAHNS COBPEMEHHBIX METOJIOB UCCIIEIOBAHNS M HOPMATHBHO-TEXHUIECKYIO

JOKYMCEHTAIUIO I OLICHKU HEOPTAHNYECKUX BCIICCTB U MAaTCPHUAJIOB

B pe3yabTare 0cBOeHUSI TMCHMILINHBI 00yYAIOIIMIACH 0JIZKEH

3HaThb:

- TEOPHIO U MPAKTUKY MPOLIECCOB B HEOPTaHMYECKON TEXHOIOTUH;

- OCHOBHBIE 3aKOHbBI, TEOPHUIi, YyPaBHEHUSI COBPEMEHHBIX METO/I0B UCCIEAOBAHUN B HEOPTAHUYECKOU
TEXHOJIOTUH,

- HpI/IpOI[y nu CyIJ_IHOCTL SIBJIGHI/If/’I, HpOLIeCCOB B pastqHHx HCOpFaHI/I‘-IeCKI/IX CUCTEMaAxX JICKalllnux B

OCHOBEC MCTOI0B I/II[eHTI/I(bI/IKaLII/II/I " OpCACIICHUA BCIICCTB,



- METO/Ibl MATEMATHYECKON CTATUCTUKY JJIsI OUEHKH METPOJIOTHYECKUX XaPAKTEPUCTUK PE3yIbTaTOB
HCCIICIOBAHU .

Ymernb:

- BBIOpATh ONTHUMAaJIbHBIA BAPUAHT METOUKHU JUIs BBITIOJHEHHUS] KOHKPETHON aHATUTHYECKOH 3a7auu U
pa3paboTaTh CTPATEeTUIO IPOBEACHUS UCCIIEA0BAHNUS;

- paboTath ¢ yueOHOU U HAYYHOU JTUTEPaTypOi, aHAITM3UPOBATh HH(POPMAIIHIO M UCIIOJIB30BATh €€
JUTSL BBITTOJIHEHHS] KOHKPETHOM aHAIMTHYECKON 3a1auu, pa3padaTbiBaTh CTPATETUIO IPOBEICHUS
3KCHEPUMEHTA;

- BBIIIOJIHATH CTATUCTUYECKYIO 00pabOTKY pe3yIbTaTOB KOHTPOJIS U U3MEPEHUI.

Baaners:

- HaBbIKaMH BBIIIOJIHCHUSA KAYCCTBCHHOTO U KOJIMYCCTBCHHOI'O aHAJIN3a HCKOTOPBIX IMPOMBIIIIICHHBIX
U TIPUPOJHBIX OOBEKTOB B HEOPTraHMYECKON TEXHOJIOTUH;

- HaBbIKaMu 00pa0OTKHU M aHaTN3a JAHHBIX, TOJYYEHHBIX MPU TEOPETHUECKUX U IKCTIEPUMEHTAIBHBIX
MCCJICI0BAHUSX;

- HaBbIKaMHM COCTABJICHHA JIOTHYCCKU BBICTPOCHHOI'O OTYCT 10 BBIIIOJIHCHHOMY aHAJIM3Y

4. CTpyKTYypa M coJep:KaHue TUCHUIIMHBI
O61mas TpyA0EMKOCTh AUCLHUILIIMHBI COCTaBIsIeT 4 3a4eTHbIC enuHuIlbl, 144 yaca.

Bubl yaeOHoM paboThl (B 4acax) OrneHOYHBIC
CpencTBa s
Ne Pasnen nuciuminHbL Ceme- I1 JIaGopa- r;f;iBeﬂzgl;I;
n/m A AHen CTp Jlexuus PAKTHICCKHE abopa KCP CPC I
3aHATHUAL TOpHBIE MIPOMEXKY-
TOYHOU
aTTeCTalMU
1 2 3 4 5 6 7 8 9
XapakTepucTHKa U KonrposbHas
KJ1accu(UKaIus pabota
(HU3UKO-XMMHYESCKIX
1 | Merosios ananusa. 5 5 7
[penen onpeneneHus
1 O0HapyXeHUS,
MTOTPEITHOCTD
METOJIOB
Hroro no cemecrpy 5 2 7
CHeKTpOCKOITUIECKUe Komnoksuywm;
METO/IbI aHAJIH3A: KontponpHas
o0rmas pabora;
XapaKTepUCTHKA U Pedepar;
KJIacCU(UKALIUS. DKk3amMeH
Mecro u ponb
1. | crIeKTpOCKOMMYECKUX 6 2 4 4 17
METOJIOB B
HCCIIC0BAHMSIX
TEXHOJIOTU I
HEOPTaHMYECKUX
BEIIECTB U
MaTepHaioB
MeToapl aTOMHO#
ONTHYECKON
CIIEKTPOCKOITHH:
2. | aTOMHO-3MHUCCHOHHBIN 6 2 2 4 17
METOJ, AaTOMHO-
a0CcopOIMOHHBII
METOJI, AaTOMHO-




Buzbl yueOHOI paboThI (B yacax) OrneHouHble
Cpe/CTBa ISt
Ne Paznen nu Ceme- I1 Jlabopa- Terymeiin
W 371eN1 AUCHUTITUHBI etp Tlexuus PaKTHYCCKHE abopa KCP CPC TeKyIIeH 1
3aHATHSA TOpHBIE MIPOMEXY-
TOYHOMN
aTTeCTAINH
1 2 3 4 5 6 7 8 9
(ITyopeceHTHBIH
METOJ
PentrenoBckas
(oTo3NCeKTpOHHA
CIIEKTPOCKOITUS
(P®C), meton
3 OCXA u np. Oxe- 6 5 5 4 18
JNEeKTPOHHAS
CHEKTPOCKOIHS, Macc-
CHEKTPOMETPUS.
Penrtrenoga3zonsbiii
aHaIN3
MeTtoabt
HCCIICIOBAHUS
4. | mOBEPXHOCTH. 6 1 1 4 18
XpomaTorpapuaeckuit
aHaJH3.
duszuko-
MeXaHUIeCKue
5. | METOMH! 6 1 1 4 18
HCCIICIOBaHMUA.
IIpo6oot6op u
po0OIIOroTOBKA
KonTponbnas
Hroro no cemectpy 6 8 10 20 88 pabora,
IK3aMeH
5. CoaeprxaHue JIEKIIMOHHBIX 3aHATHH 110 TeMaM
o MupukaTopsl
. /_n Paznen nucumninHb Yacel Tema NeKIIMOHHOTO 3aHATHUS JIOCTUKEHHUS
KOMITETEHIIMU
1 2 3 4 5
1. | XapakTepuctuka u Kiaccuuranus Gu3HKo- 2 DU3NKO-XUMUYECKHUE METO/IbI K-1.1
XUMUYECKHX METOJO0B aHanu3a. Ilpenen aHalIMu3a B HEOPraHU4eCKOU IK-1.2
oTpejieNieHus] U 00HAPYKEeHHU s, TOTPEITHOCTD TEXHOJIOTUU IK-1.3
METOIOB
2. | CrekTpocKONnu4ecKrue MeTO bl aHaIn3a: 001as 2 Mecto 1 poib IK-1.1
XapaKTepUCTHKA U Kiaccupukamnms. MecTo u CIEKTPOCKOMHYECKUX MeTomoB B | TTK-1.2
POIb CHEKTPOCKOIMUUECKUX METOAOB B HCCIICIOBAaHHUSAX TEXHOJIOTUH IK-1.3
MCCIIEJIOBAaHMAX TEXHOJIOTHH HEOPTaHUMYECKUX HEOPraHNYECKHX BEIECTB U
BEILIECTB M MaTepUaJiOB MaTepHAaJIOB
3. | Meronbl aTOMHOW ONITHYECKOM 2 MeTo 1l aTOMHOM ONTUYECKOM IK-1.1
CIEKTPOCKOINHU: aTOMHO-3MHUCCHOHHBIH METO/, CHEKTPOCKOITUH B IK-1.2
ATOMHO-a0COPOIIMOHHBIN METO, aTOMHO- HEOpraHNYeCKOi TEXHOIOTHH IK-1.3
(bIyopecieHTHBI METOT
4. | PentreHoBckast ()OTOIIEKTPOHHAS 2 PentrenogasoBblil anammu3 B MK-1.1
cnektpockomnus (POIC), metoq DCXA u np. HEOPTaHUYECKON TE€XHOJIOTUU IK-1.2
OXxe-3JIeKTPOHHAS CIIEKTPOCKOTIHSI, MacC- IK-1.3
cnekTpoMeTpus. Pertrenodas3oBblii aHAIN3
5. | Meroxs! uccnemoBaHus MOBEPXHOCTH. 1 XpomarorpaduyaecKuil aHAIH3. IK-1.1
XpomarorpaduiaecKuii aHaIu3. IK-1.2
I1K-1.3
6. | PU3NKO-MEXaHUYECKUE METOIbI 1 Du3HKO-MEXaHNUECKHE METOIBI IIK-1.1
uccnenoBanus. [Ipodbootdop u HCCIIETOBaHUS IK-1.2
poOOIOATOTOBKA IK-1.3
BCETO 10




6. ConeprxaHue NPaAKTHYECKUX/CeMUHAPCKUX 3aHSITHI

No HNupukatopst
W Paznen aucumruinHe Yacsl Tema 3ansTHA JIOCTHKEHUS
KOMITCTEHIINU
1 2 3 4 6
1. | CnexTpockonuyuecKre METOIbl aHaIu3a: 00IIas 2 [Tpenen onpexnenenus u oonapyxenus, | [1K-1.1
XapaKTepucTuKa 1 knaccupukanus. Mecto u MOTPENIHOCTh METO/IOB B IK-1.2
POJIb CIIEKTPOCKONIMYECKHX METO/IOB B HEOpraHNYEeCKOI TEXHOJIOTHH IK-1.3
2. | uccienoBaHUSAX TEXHOJIOTHI HEOPraHMUECKUX 2 Criektpockonnueckne Meronsl aHanmza | [1K-1.1
BEIIIECTB M MaTEPHAJIOB B HEOPraHUYECKOH TEXHOIOTUH IK-1.2
IK-1.3
3. | Mertoxsr aTOMHON ONTHYECKON CIIEKTPOCKOIIHH: 2 MeTo1pI aTOMHOM OIITHYECKOM I[IK-1.1
ATOMHO-3MHCCHOHHBIN METOJ], aTOMHO- CIIEKTPOCKOIIMU B HEOPTaHUYECKOU IK-1.2
abCOpOIMOHHBIN METO, AaTOMHO- TEXHOJOTHH T1K-1.3
(hyopecieHTHBI METOT
4. | PentreHoBckas pOTOIIEKTPOHHASL 2 Pentrenodazossrii ananms IK-1.1
cnektpockonus (POIC), metog DCXA u np. IK-1.2
Oxe-3JIeKTPOHHAs CIIEKTPOCKOTIHSI, Macc- IK-1.3
criektpomeTpusi. PeHTreHoga3oBblii aHan3
5. | Merons! uccienoBaHus NOBEPXHOCTH. 1 MeTtobl HcCae10BaHUS TIOBEPXHOCTH IK-1.1
XpomaTorpapuecKuii aHaTU3. IK-1.2
IK-1.3
6. | Pu3MKO-MEXaHMYECKUE METObI NCCIIEOBAHMSI. 1 [TpoGooT6op U MpobOOIIOAroTOBKA IK-1.1
[Ipo6ooT6Op 1 MPOOOIOArOTOBKA IK-1.2
IK-1.3
BCEI'O 10
7. Conepxxanue J1a00paATOPHBIX 3aHATHI
[TpoBenenue maboOpaTOPHBIX 3aHATHI HE MPEAYCMOTPEHO y4eOHBIM TUIAHOM
8. CamocrosiTesibHas paboTa
MNupukaTopsl
Ne TeMbl, BHIHOCHMBIE Ha CAMOCTOSITEIILHYIO
i paboty Yacsl ®opma CPC JIOCTHXKEHUS
KOMITCTEHIINT
1 2 3 5 6
1. | Knaccuduxanuu Gpu3uKo-XUMHIESCKIX 7 HamucaHue pedepaTa, IOATOTOBKA K K-1.1
METO/IOB aHaJIN3a KOJUIOKBHYMY, MOJTOTOBKA K IK-1.2
MIPaKTHYECKOMY 3aHATHIO, mojroroBka k | [1K-1.3
9K3aMEHy
2. | CeKTpOoCKOITUIECKHUEe METOIBI aHATH3a! 17 HamucaHue pedepaTa, IOATOTOBKA K K-1.1
00111ast XapakTepUCTUKA U KIIaCCUPUKAITUS KOJUTOKBUYMY, TIOJITOTOBKA K IK-1.2
NpaKkTHYeCKOMY 3aHsTHIO0, noaroroska k | I1K-1.3
9K3aMeHy
3. | Mertonbl aTOMHON ONTHYECKON 17 HammcaHue pedepara, TOATOTOBKA K IK-1.1
CIIEKTPOCKOIINH KOJUIOKBUYMY, TIOATOTOBKA K IK-1.2
MPaKTHYECKOMY 3aHsTHIO, moarotoBka k | T1K-1.3
9K3aMeHy
4. | Oxe-3neKTpOHHAs CIIEKTPOCKOIINS, Macc- 18 Harucanue pedepara, MoJroToBKa K IK-1.1
CIIEKTPOMETPHS KOJUIOKBHYMY, MOJTOTOBKA K IK-1.2
MIPaKTHYECKOMY 3aHATHIO, mojroroBka k | [1K-1.3
9K3aMeHy
5. | Xpomarorpaduueckuii aHanu3: o0mas 18 Harucanue pedepara, MoJroToBKa K IK-1.1
XapaKTepUCTHKA, KIacCH(pUKaIHs. KOJUIOKBHYMY, MOJTOTOBKA K IK-1.2
DJeKTpOHHAst MUKPOCKOIINS MIPaKTHYECKOMY 3aHATHIO, mojroroBka k | [1K-1.3
9K3aMeHy
6. | PU3MKO-MEXaHHUYECKUE METO/IbI 18 HammcaHue pedepara, TOATOTOBKA K IK-1.1
HCCIIEI0OBaHUs B HEOPTaHUYECKOH KOJUIOKBUYMY, TIOATOTOBKA K IK-1.2
TEXHOJIOTUH NPaKTHYECKOMY 3aHATHIO, HoaroroBka k| I1K-1.3
9K3aMEHY
BCEI'O 95

8.1 KoHTpoJb camocTosATeIbHOM padoThI




HNupukaTopst
Ne TeMbl, BHIHOCHMBIE Ha CAMOCTOSITEIILHYIO
Yacel ®opma KCP JIOCTHKEHUS
n/n paborty
KOMITCTEHIINU
1 2 3 5 6
1. | CrexTpocKonuuecKre METO bl aHAIN3a: 4 IpUeM KOJUIOKBHYMa, ITPOBEPKa IK-1.1
o01ast XapaKTepUCTHKa U KiacCu(UKanus pedepara, sK3aMeH, IK3aMeH IK-1.2
IK-1.3
2. | Meronbl aTOMHON ONTHYECKON 4 IIpUeM KOJUIOKBHUYMa, IPOBEpKa IK-1.1
CHEKTPOCKOTIIH pedepara IK-1.2
IK-1.3
3. | Osxe-3NeKTpOHHAS CIIEKTPOCKOIINS, MacC- 4 MpHUeM KOJUTOKBHYMa, IIPOBEpKa IK-1.1
CHEKTPOMETPHS pedepara IK-1.2
IK-1.3
4. | XpomatorpadraecKuii aHaTu3: o0Imas 4 MpHreM KOJUTOKBHYMa, IIPOBEpKa IK-1.1
XapaKTepUCTHKA U KIACCU(PHUKAIINS. pedepara IK-1.2
OJeKTpOHHAsi MUKPOCKOIIHS IK-1.3
5. | ®u3NKO-MEXaHUYECKUE METOIbI 4 IIpUeM KOJUIOKBHUYMa, IPOBEpKa IK-1.1
UCCIIeI0BaHUs pedepara IK-1.2
IK-1.3
BCEI'O 20

9. Ucnosib30BaHUE PEHTUHIOBOI CHCTEMBbI OLIeHKH 3HAHUI

[Tpu olieHKe pe3ynbTaToOB JAEATENBHOCTH OOy4aroUIMXcs B paMKax JUCHUIUIMHBI «COBpEMEHHbBIE
METOJIbI HCCIIEJOBaHUS B HEOPraHMYECKOW TEXHOJOTHH» HCHOJIb3YyEeTCsl PEHTHUHTOBas CHUCTEMA.
MakcumanbHOE U MUHUMAaJIbHOE KOJIMYECTBO 0OAJUIOB MO Pa3IMYHBIM BUAAM y4eOHOH pabOThI OMUCAHO B
«[lonoxennn o OaTLHO-PEHTHUHIOBOM CHCTEME OIICHKM 3HAHUU CTYIEHTOB U O0OECHedeHHs KadyecTBa
yaebHoro npomeccay PI'bOY BO KHUTY.

PeliTunroBas oneHka (Gpopmupyercs Ha OCHOBAaHHH TEKYIIEro W MPOMEKYTOYHOIO KOHTPOJsS. 3a
KOHTPOJIbHBIE TOYKH CTYACHT MOXET MOJIyYUTh MUHUMAJIFHOE U MAaKCUMAIIbHOE KOJIMYECTBO OaIoB (CM.
Tabnuiy).

OueHoYHBIE CPeCTBA KoJa-Bo MuH.0a/1710B Makc.0a/1110B
6-ii cemecTp
Pedepar 1 6 10
KosokBuym 5 15 25
DK3aMeH 1 24 40
KontpossHas pabora 1 15 25
HTtoro 60 100

10. OueHouHble cpeacTBa IS TeKYLIEr0o KOHTPOJS YCIeBA€MOCTH, INPOMeEKYTOYHOI
aTTeCcTally 110 HTOIaM OCBOCHHS JMCIHIIIHHbI
OneHouHbIE cpencTBa ISl MPOBEACHMSI TEKYIIEro KOHTPOJIS YCHEBAaEMOCTH, IMPOMEKYTOUHOM
aTTeCTallud U UTOTOBOW aTTeCTallMM pa3padaThIBalOTCA COTJIACHO MOJIOKEHUI0 0 DOHIAX OLEHOYHBIX
CPEICTB, pacCMaTpPUBAIOTCA KaK COCTaBHasg 4acTh paboueil mporpaMMmbl U O(QOPMIISIOTCS OTIEIbHBIM
JIOKYMEHTOM.

11. UndopmanuoHHO-MeTOAMYECKOE 00ecniedeHne TUCIUTIINHBI

11.1. OcHoBHas JuTEpaTypa

IIpu wu3ydeHunm pucuuIUIMHBL «COBPEMEHHBIE METOABl MCCIENOBAaHUS B HEOPraHMUYECKOH
TEXHOJIOTHUH)» B Kady€CTBE€ OCHOBHBIX HNCTOYHHKOB I/IH(i)OpMaHI/II/I PEKOMEHAYETCA HMCIIOJIB30BAThH

CJIEIYIOLYIO JIUTEPATYPY:

OcHOBHBIC HMCTOYHUKH MHpOPMaLIUK

KoJunuecTBo 3K3eMILISAPOB

B. B. Ajdanacses, O. B. I'pubxosa, JI. 1.
YkonoBa, MeTo10JI0TUsl U METOJIBI HAYYHOTO
uccnenoBanus [[Ipouee] YuebHoe mocobue
1151 By30B: Mockga : FOpaiit, 2020

https://urait.ru/bcode/453479
Pexxum noctyna: mo nognucke KHUTY

B. IO. Kontoxos, 1. A. I'oronamze, 3. B.
Mypra, MeToasl ucciie10BaHus MAaTEPUAJIOB

https://urait.ru/bcode/467320
Pexum nocryna: no noanucke KHUTY




u miporieccoB [[Ipouee] Yuebnoe mocobue
JUia By30B: Mockaa : FOpaiir, 2021

H. 1. ®unmumonosa, b. b. Konsos, Metoasr
UCCIIEIOBAHMSI MUKPOAJIEKTPOHHBIX U
HaHORJICKTPOHHBIX MaTEPUATIOB U CTPYKTYP
[[Ipouee] ckanupyromas 30H10Bas
mukpockonus: Hoocubupcek : HI'TY, 2013

http://biblioclub.ru/index.php?page=book&id=228943
Pexxum noctyna: o nognucke KHUTY

C. W. I'apmaiioB, MeToibl MCCIIEIOBAHUS
npoueccoB kpucranzauuu [Ipouee]
yuebHoe rmocodue: Pocros-Ha-/lony,
Taranpor : FOxubIi denepanbHbIi
yHuBepcutet, 2020

https://biblioclub.ru/index.php?page=book&id=612185
Pexxum nocryna: no noanmucke KHUTY

I'.D. SAnosera, M.1. Mazypuukuii,
PenTrenocnexTpaibHbIC METOIbI
MCCIICIOBAHMSI MATEpUAJIOB HA OCHOBE
CHHXPOTPOHHOTO n3nydeHus [[Ipouee]
VYyebnoe nocodbue: Pocros-na-Jlony :
WznarensctBo FOxHOTO penepanbHOro
yausepcurera (FODY), 2019

http://znanium.com/go.php?id=1088157
Pexxum noctyna: o nognucke KHUTY

T. B. [TanoBa, CoBpeMeHHbIE METOIbI
MCCTIEOBAHMS BEUIECTBA. DJIEKTPOHHAS U
ONTHYECKAsi MUKPOCKOIHUSA [ DIIEKTPOHHBII
pecypc] Yaebnoe mocobue: Omck : OmMckuit
roCyJ1apCTBEHHbIN yHUBEpCUTET UM. D.M.
JlocToesckoro, 2016

http://www.iprbookshop.ru/60748.html
Pexxum nocryna: no noanucke KHUTY

B. A. HeBoctpyes, A. B. Kanenckuii, A. A.
3BekoB, CrieKTpaJibHbIE METO/IbI
uccnenoBanus B xumuu [[Ipodee] yue6HOe
nocobue: Kemeposo : Kemeposckuit
rOCy/1IapCTBEHHBbIN yHUBEpCcUTET, 2015

http://biblioclub.ru/index.php?page=book&id=437497
Pexxum nocryna: no noanucke KHUTY

T. 3. JIeiruna, O. A. Muxaiinosa, ®u3uko-
XUMHUYECKHE U aICOPOIIMOHHBIE METOIBI
WCCJICIOBAHMS HEOPTaHUIECKUX TTPUPOTHBIX
MUHepaJIbHBIX copOeHTOoB [[Ipouee] yuebHOE
nocooue: Kasann : KI'TY, 2009

http://biblioclub.ru/index.php?page=book&id=258968
Pexum nocryna: no noanucke KHUTY

11.2. lonoiHuTeAbHAS JIUTEPATypa

B KkadecTBe JONOJHUTEIBHBIX MCTOYHHKOB

CIIEYIOIYIO JIUTEPATYpPY:

I/IH(I)OpMaI_II/II/I PECKOMCHAYCTCA  HCIIOJIb30BATh

Jlono/IHUTeIbHbIE HCTOYHUKH
uHopmannu

KoanuecTBo 3Kk3eMIsipoB

. Bynpad, T. lemuap, CoBpeMeHHbBIS
MCTOABI UCCIICAOBAHWA IMTOBEPXHOCTHU
[[Ipouee] : M. : Mup, 1989

3 5k3. YHUIL ®T'BOY BO «KHUTY»

I'. . [TurpoBa, CoBpeMEHHBIE METO/bI
HCCTIE0OBAHUS CTPYKTYPhI MaTepUaIoB
[[Ipouee] Yueb.mocobwme: CII6. : C3I1U, 1997

1 k3. YHULL ®I'BOY BO «KHUTVY»

, MeToJTIbl HCcCiIeIOBaHUST HEOPTaHUISCKUX
MatepuanoB [MeToaudeckoe mocodue] pyk-Bo
K j1a0. pabotam: Kazans : , 1982

5 3k3. YHULl ®I'BOY BO «KHUTVY»

H. . bopucoga, JI. . bByrepko, C. . Cupuk [u
1p. ], MeTonbl ucciieIOBaHUSI HEOPTraHUYECKUX
matepuaiios : Y.2 [Vuebnuk] : Tomck : , 2008

1 3x3. YHULL ®I'BOY BO «KHUTVY»

H. U. Ilonymwun, A. JI. Macnos, U. 1O.
Kyunna, CBepxTBep/bple MaTEpUaIbl.
PenTrenorpaguueckue, 371€KTPOHHO-

http://www.iprbookshop.ru/56579.html
Pexum nocryna: no noanucke KHUTY




MHUKPOCKOIMYECKUE U IepuBaTorpaduueckue
METO/bI UCCIEAOBAHUS CBEPXTBEPIBIX
MaTepHayioB [ DJIEKTPOHHBIN pecypc]|
IIpaxtuxym: Mocksa : U3narensckuii Jlom
MHUCuC, 2014

N.B. Jlanun, B.B. XuisikoB, CTpyKTypHBIE 66 3x3. YHUILL ®T'BOY BO «KKHUTY»
METO/IbI HCCIICIOBAHUS METAILIOB [ Y4eOHUK |
yue6. mocobue: Kazanp : U3n-8o KHUTY,

2020
, ODU3UKO-XMMHYECCKHE METOIbI aHAIHM3a http://biblioclub.ru/index.php?page=book&id=572784
(uccnenoBanus) [[Ipouee] yueOHO- Pexxum noctyna: no noanucke KHUTY

Metoauyeckoe nocobue: Kemeposo :
KemepoBckuii rocyaapCTBEHHBIN
yHuBepcutet, 2019

11.3. D1eKTpOHHBbIC HCTOYHMKH HH(pOpMALNH
HpI/I N3YUCHUH JHUCHUITIIIMHBI ((COBpeMeHHI)Ie METOAbBI HCCJIICOOBAHUA B HCOpFaHquCKOﬁ
TEXHOJIOTUU» MPEyCMOTPEHO UCTIOIB30BAHUE ITIEKTPOHHBIX UCTOYHHUKOB HH(POPMAIIH:

. Onextponnslii karanor YHUILL KHUTY: Pexxum gocrtymna: http://ruslan.kstu.ru/

. OBC «Jlanp»:Pexxum pocryma: https://e.lanbook.com

. O6pazoBarenbHas mnatdopma «HOpaiit»: Pexxum gocrtyna: https://urait.ru/

. OBC «Znanium.com»: Pexwum mocryna: http://znanium.com/

. OBC YuuBepcurerckas 6ubnuoreka onnaiin: Pexum nocryna: http://biblioclub.ru/
. OBC IPRbooks: Pexxum nocryma: http://www.iprbookshop.ru/

. OBC BOOK .ru : Pexwum nocryna: https:// www.book.ru/

. Hayunas snextponnas 6ubamnoreka https://elibrary.ru/

0NN DN KW

YHUIQ
Cozanacoeéano

11.4. Ilpodeccnonasibabie 0a3bl JaHHBIX U MHGOPMAIHOHHBIE CIPABOYHBIE CHCTEMbI

ba3bl jaHHBIX:

Wiley Online Library: https://onlinelibrary.wiley.com/
Springer Nature: https://link.springer.com/

zbMath : https://zbmath.org/

NudopmaninoHHblie ClipaBOYHbIE CHCTEMBI

Crnpasouno-npaBoBas cucreMa «I'APAHT» Jloctyn cBOOOIHBIN: Www.garant.ru
CrpaBouno-nipaBoBas cucrema «Koncynprantllmtocy Jloctyn cBob6oanbIi: www.consultant.ru

XKypHan yciexu B XUMHH U XUMHUYECKOIM TeXHONOTHH [ DneKTpoHHbIN pecypc]: http:// http://acct.muctr.ru
HNHTepHeT-XypHaI 0 HAHOTEXHOJOTUAX. [ DNeKTpOHHBIN pecypc|: http://www.nanodigest.ru.

Poccuiickuit anexrponnsii HAHOXXYPHAJL [Dnexkrponnstit pecypc]: http://www.nanorf.ru.
Hanorexnonoruu. Hayuno-uHbopMalimoHHbIN NOPTaJ IO HAHOTEXHOJIOTUAM [ DNIeKTpOHHBIN pecypc:
http://www.nano-info.ru.

Hanortexnomorun: cerogns u Oyaymiee. [ DneKTpoHHBINA pecypc]:
http://www.nanoevolution.ru/cat/nanomedicina.

Kypnan "Heopranndeckue matepuaisl” [ DIEKTPOHHBIN pecypc]:
http://www.maik.ru/ru/journal/neorgmat.

XUMHS 1 XUMHYECKasi TEXHOJIOTHS B KU3HM [ DNEeKTpOHHBIN pecypc]: http:// www.chemfive.ru/



Ycnexu COBpeMEHHOTO €CTECTBO3HAHUS [ DIEKTPOHHBIN pecypc]: https://natural-
sciences.ru/ru/article/view?id=9002

12. MaTepI/IaJILHO-TeXHI/I‘ICCKOC odecrneuyeHue AUCHHUIIIIMHBI

JInnen3npoBaHHOE MPOTrpaMMHOE 0OecTieueHre U CBOOOIHO PAacIpoCTpaHsIeMOe IPOrpaMMHOE
obecrieueHne, B TOM YHCIIe OTEYeCTBEHHOTO IIPOU3BOJICTBA, HCIOJIb3YeMOe B y4eOHOM IpoIiecce MpH
OCBOCHUH AHUCLHUIIIINHBI ((COBpeMeHHBIe MECTOABI UCCIICAOBAHUA B HeOpFaHI/I‘{eCKOﬁ TCEXHOJIOTHUHN» .

Oducueie u ngenoseie nporpammbl: ABBY'Y FineReader 9.0 nmpod;
Odwucnsie u aenoseie mporpammbl: MS Office 2007 Russian;
OducHsie u genossie mporpammer: MS Office 2007 Professional Russian;
Oducueie u aenoseie mporpammbl: MS Office 2010-2016 Standard
Apxusarop 7 Zip
broxnot Notepad
Sunexc bpaysep
JluneH3upoBaHHOE MPOTrPaMMHOE 00ECIIEYCHUE i CBOOOIHO PacIpOCTPaHsIEeMOe IPOrPaMMHOE
o0ecrieyeHre, B TOM YHCIIe OTE€YECTBEHHOTO MTPOU3BOJICTBA, UCTIOIB3yeMOe B ydeOHOM Ipoliecce mpu
OCBOCHHU JUCIUTUINHBI «COBPEMEHHBIC METOIbI UCCIICAOBAHMS B HEOPTaHUIECKOH TEXHOJIOTUI:

Kareropus 10 HaumenoBanue JIMiieH3MOHHBIN I0TOBOP, COTJIAIICHUE

Oducnsie u aenoseie nporpammbl: ABBY'Y FineReader 9.0 mpod ot 19.11.2008 Ne AF90-3S1V01-102;
Oducueie n genoseie mporpammbl: MS Office 2007 Russian ot 16.10.2008 nuuen3us Ne 44684779;
Oducusie u aenossie mporpammer: MS Office 2007 Professional Russian ot 16.10.2008 numensus No
44684779,

Oducusie u aenoeie nporpammbl: MS Office 2010-2016 Standard ot 08.11.2016 Ne 16/2189/b;

HononnurensHoe 110 noctynHoe o OecrutatHoil moanucke ot Microsoft

OducHsie u aenossie nporpammel: Microsoft Office 365 Bepcus nist cryneHToB
Oducuele u aenoeie mporpammsl: Microsoft Office 365 Bepcus ans npenojaBareneit
ITO nns xomnekTuBHOM padoThl Microsoft Teams

Hayunoe [1O: Gaussian GO9W Full Version ot 22.12.2015 Ne15/2174/b21.21512.2015;
Hayunoe I1O: Gaussian G16W Full Version 18/2143/b ot 01.10.2018;

Hayunoe I10: Gaussian G161 Full Version 18/2253/b ot 26.12.2018;

Hayunoe I1O: GaussView 6.0.16W 18/2252/b ot 26.12.2018;

Hayunoe I10: Mathcad Education
Hayunoe I10: Mathematica Standard

Hayunoe I1O: Aspen HYSYS (ANSYS Academic Research Mechanical and CFD; ANSYS LS-DYNA,
ANSYS LS-DYNA HPC-8)
Hayunoe [10: MATLAB Academic (B kommiekTe ¢ Simulink Academic)

I1O umeromiee TMMHUT TIO CPOKY MCIIONIB30BaHus (3aKymieHoe BY3om)

Hayunoe [10: STATISTICA Academic Jlo aBrycra 2021
Hayunoe I10: Hyperworks Jlo nexabps 2020

CAIIP: CAIIP CAD Assyst System
CAIIP: KOMITAC-3D LT v12

ITO nns mepeBona: ABBY'Y Lingvo x3 Anruiickas Bepcus ot 19.11.2008 AL14 -1S1V05-102;



ITO nns mepeBona: ABBY'Y Lingvo x3 EBpomnetickas Bepcus ot 19.11.2008 AL14-251V05-102;
[TporpammupoBanue: Adobe Dreamweawer CS4;
JonomautensHoe [10 noctymHoe 1o 6ecruiatHoi nmoanucke ot Microsoft

Odwucubie u aenoeie mporpamMmmbl: Microsoft Office 365 Bepcus aiist cTyaeHTOB
Oducuele u aenoseie mporpammbl: Microsoft Office 365 Bepcus ans npenojaBareneit
ITO nns xomtekTUBHOM padoThel Microsoft Teams

MartepuanbHO-TeXHHYECKOE OCHAILCHHUE:
VYuebHas mebenb, CTONbI, CTYJIbs, 000pyIOBaHUE COTJIACHO TIEPEUHs JIAOOPATOPHBIX padoT.

Y4eOHbIe ayAUTOPUHN TS TPOBEICHUS YICOHBIX 3aHATHI OCHAIIEHBI 000PYI0BaHUEM:
1. KOMIUTIEKT 3JICKTPOHHBIX NMPE3CHTAIINI/CITaiI0B;
2. aynuTOpHs, OCHAIIICHHAS MPE3EHTAIMOHHON TEXHUKOM - TPOEKTOP, IKPaH, KOMIBIOTEP/HOYTOYK

VY4eOHbIe ayIUTOPUH [T TIPOBEICHUS YICOHBIX 3aHATHI OCHALICHBI TEXHUYECKHUMHU CPEACTBAMU
oOyueHus:
1. mpe3eHTanMOHHASA TEXHUKA (IIPOEKTOP, IKPaH, KOMITBIOTEP/HOYTOYK)

[Tomernenust 1y1st CaMOCTOSATEIBLHOM paOOThl OCHAIIEHBI KOMITBIOTEPHOM TEXHUKOM:
1. paGoune mecta GakanaBpOB, OCHAIIEHHBIE KOMITIBIOTEPAMHU C BO3MOKHOCTBIO MOAKIIOYEHUS K CETU
«MHTepHET» M 00ecIeUeHbI IOCTYIOM B 3JIEKTPOHHYIO HHpopMarnonnyto cpeny KHUTY.

13. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

KosimyecTBO 4acoB 3aHSATHI, POBOJMMBIX B MHTEPAKTHBHBIX (hopMax B ydeOHOM Mpoliecce Io
AUCHUITIINHE «COBpeMeHHBIe METOAbI UCCIICAOBAHUS B HCOpFaHquCKOﬁ TEXHOJIOTUIY COCTAaBIAET 6 4.

B npornecce ocBoenust nuctuuruinHbl « COBpEMEHHBIE METOJIbI MCCIIEIOBAHMS B HEOPTaHUYECKOM
TEXHOJIOTUNY UCTIOJIB3YIOTCS CIIeIyIoNIie 00pa3oBaTelbHbIe TEXHOIOTHH:
* paboTa B MaJbIX TPYIIaXx;
* M3yYCHHE U 3aKPEIJICHHE HOBOTO MaTepHalia Ha HHTEPAKTUBHOM JISKIIUH (JIEKIIHS ¢ pa3dopom
KOHKPETHBIX CUTYyAIHil)
® CUCTEMBI TUCTAHIIMOHHOT'O O6y‘ICHI/I$I.



