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JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzaruu B 2023 - 2024
y4eOHOM rofy Ha 3aceaHuu Kadeapsl XUMHU

IIporokomor 20 1. Ne

3aB. kadeapoii H.JL MGI[}IHI/IK

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamnuu B 2024 - 2025
y4eOHOM roJy Ha 3acejaHuu Kadeapsl XUMHU

IIporokomor 20 1. Ne

3aB. kadempoii H.JL MenﬂHHK

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHuu kapeapbl XUMHH

IIporokomor 20 1. Ne

3aB. kadeapoii H.JL. Menstuux

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceaHuu Kadeapsl XUMHH

IIporokomor 20 1. Ne

3aB. kadenpoit H.JL. Menstuux




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

LensiMu OCBOGHMSI TUCHUIUIMHBI ABIsETCS (OPMUPOBAHUE Y OOy4aIOUIMXCS 3HAHUN O
CTPYKTYpE U CBOMCTBAX MOJIMMEPOB, a TAK)KE MPUMEHEHUIO OCHOBHBIX MOJIMMEPHBIX MAaTEPHAJIOB
Y KOMITO3UTOB Ha X OCHOBE B KAYECTBE ChIPhS JJISl CO3JaHUS Taphl U YIAKOBKH.

2 MecTo THCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30oBaTe/IbHOI MporpaMmal

HucuuiuinHa XuMus M QU3MKa IOJMMEPOB BXOAUT B YacTb Y4YeOHOro IUIaHA
dopMHpyeMyI0 yYaCTHUKaMHU 00pa30BaTEIbHBIX OTHOIIEHUH 00pa30BaTebHON IPOrPaMMBI.

Jns  n3ydeHUs  JUCLUIUIMHBL ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
cOpMHUPOBAHHBIC B PE3YIIbTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

Oprannyeckast XumMus

duznyeckas v KOJUIOUAHASI XUMHUSI

Xumus

3nanus (YMEHHs, BIAJICHUS), TOTyYCHHbIE NMPH M3YyYCHUU TAHHOM NUCIMIUIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yUeHUS UCHUILINH/TIPAKTHK:

Marepuanosenenue

TexHosiorHs ynakoBO4HOI O POU3BO/ICTBA

be3onacHOCTH MUIIEBON YIIAKOBKU

IIpon3BoaCTBO M3AENNI U3 TOJIMMEPHBIX ¥ KOMIIO3ULIMOHHBIX MaTepUaJioB

Bropuunas nepepaboTka MmaTepuainoB

3 Komnerenuun odyyarouierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJISA) U IVIAHUPYeMbIe pPe3y/IbTaThl 00y4eHHUs

B pesynbrate OCBOGHMS IUCHMIUIMHBI (MOAYNs) «XUMHS M (U3MKA IOJIHMEPOB»
oOyyJaronuiics 10mHKeH 00J1a1aTh CICYIOIIMMU KOMIIETEHITUSIMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN

[IK-5 Cnoco0OeH oOpraHu3oBbIBaTh W TNPOBOJUTH CJIOXKHBIE XHMHUKO-(U3UYECKUE AaHAIMU3BbI,
paloThI IO MCCIIEIOBAHUIO CBOMCTB MaTepHuajoB

I1K-5.1 BeiOupaer © ajganTupyer CIOXKHBIE XUMHKO-(QU3NYECKHE aHAJIN3bI
HCCIIETyEMbIX CBOMCTB MaTepHajIoB

[1K-5.2 Opranu3oBbIBa€T U MPOBOJUT CIOKHBIE XMMMKO-(DU3MUECKUE aHAIIU3bI,
paloThI IO MCCIIEIOBAHUIO CBOICTB MaTepHUaIoB

[1K-5.3 [IpoBepsier cobmoneHue TpeOOBaHMIT HOPMATHBHOW JOKYMEHTAIMU MpU

IIPOBCACHNUN aHAJIM30B U WCIBITAHUH




4. CTpyKTypa, 00b€éM U cotepkaHne TUCHHUIINHBI (MOLYJI5)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas pabora — 69,8 akaz. yacos:
— aynuTopHas — 68 akaj. 4acos;
— BHeaynuTopHas — 1,8 aka. yacos;

— caMOCTOsITeNIbHAS paboTa — 74,2 akaJl. 4acoB;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

dopma aTTeCTaluy - 3a4ET C OUEHKOMN

AynuropHas = =
o | KOHTaKTHas pabota E é ®dopma TeKyIero
Paszen/ Tema g (B axaj. yacax) E > Bun 3 KOHTPOJISA Kon
J— : g 0 [ camocrosTenbHoft | ycnesaemocT 1 KOMITETEHIIHH
O g £ paboThI TIPOMEKYTOYHOM
Tex. 71a0. | mpakr. R aTTecTALH
3aH. 3aH. | QU &
1..BBenenue B kypc
- CAaMOCTOSITEIIbHOE
n3y4deHne HayqHO
-TeXHUYECKOU I1K-5.1,
1.1 Beenenue B Kype 5 4 10 HHPOPMAIHH; Koucnexr nexnuit I1K-5.2,
- [K-5.3
KOHCIIEKTUPOBAHH
e.
Hroro no pazneny 4 10
2.0OCcHOBHbBIE TIOHATHS u
omnpenesneHust XumMuu BMC
aHaIM3 Hay4HO-
TEXHUYECKOU
2.1 OcHOBHEIE TOHATHS H HHpOPMAITUH; IIK-5.1,
5 6 10 ’ KommoxBrym Nel I1K-5.2,
onpenenenus xumuu BMC -
MK-5.3
KOHCIIEKTUPOBaHU
e
Wroro no pazaeny 6 10
3. Mertozbt TOTyICHUS
OCHOBHBIX THITOB ITOJHUMEPOB
odopmnenue
OTYETOB I10 3amura
3.1 Meroapl mMOTyYSHHUS n1abopaTopHBIM 71a60paTOpHBIX [1K-5.1,
OCHOBHBIX TUIOB| 5 6 12 16 paboTam, pabot IK-5.2,
MOJIUMEPOB MaTeMmaTtnueckas | (cobecemoBanue). IK-5.3
obpabdoTka Komnoxsuym Ne2
pE3yNIbTaTOB;
Uroro no pazaeny 6 12 16

4..lepopmaliioHHbIE CBOMCTBa
MOJMMEPOB B paslIMYHbIX
(hazoBbIxX u (usnvecknx
COCTOSIHUSIX




odopmiieHue

OTYETOB 110
nabopaToOpHBIM
paboTtam,
HCTIONIb30BaHNE
¢usuxo-
MaTeMaTH4eCcKOro
4.1 Hedopmarmonnsie anmapara Jjs 3amyra
CBOWCTBA IIOJIMMEPOB B 00paboTku AadopaTopHpix IK-5.1,
pa3nu4HbIX  (a3oBBIX U 6 10 16 9KCHEPUMEHTAIIBH paGor IK-5.2,
: (cobecenmoBanue). I1K-5.3
(hU3NUECKUX COCTOSHUIX BIX JIAHHBIX; Komtoksiym Ne3
-aHallN3 HayqHO-
TEXHUUYECKOHN
HHPOPMAIIH
negopMaoHHO-
MIPOYHOCTHBIX
CBOICTB
MIOJIMMEPOB;
HWroro no pazaeny 6 10 16
5. Xumuueckue MpeBpaleHUs
TOJIUMEPOB
odopmiieHue
OTYETOB I10
1abopaTopHBIM
paborawm,
HCTIONIb30BaHNE
¢usuxo- 3amuTa
MaTeMAaTHUYECKOTo |  J1TabopaTOpHBIX IK-5.1,
51 XvMU4ecKue
HPEBPAIIICHHS TTOMMEpOB 6 6 10 amnmapara Juis pabot [K-5.2,
00paboTKH (cobeceoBanue). I1K-5.3
skcnepuMeHTanst | Komnoksuym Ned
BIX JJAHHBIX;
- CaMOCTOSITEIIbHOE
M3y4eHre yueOHOH
U Hay4yHOH
JUTEPATYPBI.
HWroro no pazneny 6 6 10
6. OCHOBHBIE NpEICTaBUTENN
MOJIMMEPOB U MX NPHUMEHEHHE B
Ka4eCTBE Taphbl U YIIAKOBKH
CaMOCTOSITENEHOE
H3y4eHHEe HayIHO 3amura
-TEXHUYECKOU MPEe3eHTALNK 110
UH(OpMAIMH TIO pe3yabraTam
6.1. OCHOBHBIE CO3JJaHUIO OTEUECTBEHHBIX U
MpeACTaBUTENN WHHOBAIIMOHHBIX 3apyOeKHBIX MK-5.1,
MOJIMMEPOB u X 6 6 12,2 YIaKOBOYHBIX HCCIIEJOBAHUMI I1K-5.2,
MpUMEHEHHE B KadyecTBE MaTepHasos; MOJIMMEPHBIX IK-5.3
Tapbl ¥ YIIaKOBKU - paboTa ¢ YIAaKOBOYHBIX
IEKTPOHHOU MaTepHuajoB Ha
OMOJIMOTEKOI; ocnoge 119, II1,
- CO3J1aHHEe T1IBX, I[I2T®, TIC.
MPE3CHTALHM.
HWroro no pazneny 6 6 12,2
Hrtoro 3a cemectp 34 34 74,2 320
Hroro no aucumruinye 34 34 74,2 3a4eT ¢ OLIEHKOHI




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B npornecce npenoaaBanusi AMCUUILTUHBL « XUMUS U PU3UKA MOJTUMEPOBY MPUMEHSETCS
TpaJUIIMOHHAS ¥ HHPOPMAITMOHHO-KOMMYHHUKAIIOHHAsI 00pa30BaTeIbHbIC TEXHOJIOTHH.

Jlexuu npoxoAsT Kak B UH(GOpMaIMOHHOMN (hopmMe, TJIe UMEET MECTO TOCIIeI0BaTEIbHOE
U3JIO)KEHUE MaTepuana B JAUCLUIUIMHAPHOM JIOTMKE, OCYLIECTBISEMOE IPEUMYILECTBEHHO
BepOaJIbHBIMU CPEICTBAMU, TaK U B (hopme JeKInii-Oece bl Wil IUajiora ¢ ayAuTOpUen, JTeKIuil
C NPUMEHEHUEM 3JIEMEHTOB «MO3TOBOM aTaKW», JICKUUN-KOHCYJIbTALUM, I'Ie TEOPETHYECKUI
MaTepuai 3apaHee BBIJACTCS CTYIEHTaM JJI CaMOCTOSTEIbHOIO HM3y4YeHHs, AJI MOATOTOBKH
BOIIPOCOB JIEKTOPY, TAKMM 00pa3oM, JIEKLHS IPOXOJUT IO TUILY BOIIPOCHI-OTBETHI-AUCKYCCHUS.

[TomumoO 3TOTrO, B JIEKIIMM MOTYT MCIOJIB30BATHCS 3JIEMEHTHI MPOOIEMHOTO U3JI0KEHUS.
[TpobnemHasi JieKlMsT HAYMHAETCS C BOMPOCOB, C TOCTAHOBKU NPOOJIEMBbI, KOTOPYIO B XOJ€
U3JIOKEHUSl MaTepuana HEOOXOAMMO pelInThb. Takas JEeKIus MpelCcTaBisieT coOOl 3aHsATue,
IpeJloJiaratollee MHUIMUPOBAHHOE IPENOJaBaTEeIEM IPUBJICUEHUE AYAUTOPUM K PELICHHUIO
KPYIMHON Hay4yHOW MpoOJeMbl, PacKphIBAET BO3MOXKHBIE IYTH €€ pEIIeHHUs, MOKA3bIBACT
TEOPETHUECKYI0 U TMPAKTUUECKYI0 3HAYMMOCTh JOCTIKeHH. Ha mpoOnemMHO# JeKuuu HOBOE
3HaHHE BBOJUTCS KaK HEU3BECTHOE JUIsl cTyAeHTOB. [lomyuenHas nndopmaius ycBauBaeTcsl Kak
JIMYHOCTHOE OTKPBITUE €I1I€ HE U3BECTHOT'O JUIsl CE0sl 3HAHUS.

Jlnia peanuzanuu MHGOPMAITMOHHO-KOMMYHUKAIIMOHHONW 00pa30BaTeNIbHON TEXHOJIOTUU
IPOBOASATCS JEKLUUU-BU3YyAIN3allUY, B XOA€ KOTOPBIX H3JI0KEHUE TEOPETUYECKOro Marepuasa
COIPOBOXKAAETCS MPE3CHTAIIUEH.

JlekuMOHHBIN MaTepual 3aKpervisieTcsl B Xoje J1a0opaTOpHbIX paboT, B XOA€ KOTOPBIX
yueOHasi paboTa MPOBOAMTCA C peajbHBIMU XMUMHUYECKUMHU BemlectBamu. Ha maGopaTopHbIX
paboTax BBINOJIHSIOTCS TPYIIOBBIE WM HWHAWBUIYAJIbHBIE 3aJaHUsl 110 IMPOWIECHHOW TEMe.
[TpoBenenue nabopaTOpHBIX PabOT HEOOXOAMMO MPEeABAPATh MHCTPYKTAXEM IO IpaBHiIaM
Oe3omacHoi paboThl B XUMHUYECKOM 1aboparopur. OCHOBHBIM YCIIOBHEM JIOMYCKa CTYJIEHTOB K
nabopaTopHOil paboTe sBiseTcss MX o00s3aTenbHas IOATOTOBKA K HEM € cocTaBIeHHEM
TeopeTudeckoro BBeneHus. [Ipu mpoBeneHnn 1a00paTOPHBIX 3aHITUH HCIOJB3YETCS METOJ
KOHTEKCTHOTO OOy4YeHUs, KOTOPbII MO3BOJIIET YCBOMTH MaTepuan IyTEeM BbISBICHHUS CBs3eil
MEXy KOHKPETHBIM 3HaHHUEM U ero npumeHeHueM. Kpome Toro, 1neiaecoo0pa3Ho UCIONIb30BaTh
TEXHOJIOTHIO KOJJIEKTUBHOTO B3aUMOOOY4eHHMS (TTapHyI0 paboTy) TpeX BUJIOB: CTaTHYECKas mapa,
JMHAMUYecKas Mapa, BapuallioHHas 1apa; COBMeIas e ¢ TEXHOJOTHeH MOIyJIbHOT0 00yUeHHS.
BbInonHUB 3KCHEPUMEHT, CTYAEHTBl (POPMYIUPYIOT 00OOIIEHHBIE BBHIBOJBI IO CEPUU OIIBITOB,
WCIIOJIb3YSl IPUEMBI AHAJIOTUU U CPABHEHUS.

CaMmocrosiTenbHasi paboTa CTYIEHTOB SBISETCS OJHUM M3 HaubOosuee 3((PEeKTUBHBIX
CPEACTB pa3BUTUS MOTpeOHOCTH K Oyaymiemy camooOpas3oBanuio. CamocrosiTenbHas padora
CTYJICHTOB BKJIIOYaeT B ce0s camble pa3HOOOpa3Hbie (OpPMBI y4eOHOW JeATETHbHOCTH:
BBINOJIHEHUE JOMAIIHUX 3aJlaHH, 3aBepiIeHre oQopMIIeHHs Ja00paTOPHBIX padoT, MOATOTOBKA
K MpakTUKyMy, HM3y4Y€HHE OCHOBHOTO W JOMOJHUTEIBHOIO MaTepuana Mo ydyeOHUKaM U
nocoOusiM, yTeHHe U popaboTKa HayYHOH JIUTEpaTypsl B OUOINOTEKe, HaNmMcaHue peepaToB U
KYPCOBBIX paboT, MOATOTOBKA K KOJUIOKBHYMaM, 3au€Tam, UTOTOBON aTTeCTall|H.

CamocrosarenbHass paboTa CTYACHTOB JOJDKHA OBITh HampaBieHa Ha 3aKperuieHHs
TEOPETUUECKOr0 MaTepuaa, U3J0KEHHOTo MpernoaaBareieM, Ha IpopaboTKy TeM, OTBEIEHHBIX
Ha CaMOCTOSTENIbHOE M3y4YeHHE, Ha MOJrOTOBKY K J1a0OpaTOpHBIM 3aHSATHSIM, BBIIOJIHEHUE
JOMAITHUX 33JaHUHA U MOATOTOBKY K PYOEKHOMY U 3aKIHOUYMTEIbHOMY KOHTpoiro. ITomumo
3TOr0, CTYIEHTHI MPEJICTABISAIOT PE3yJNbTaThl CBOEH CaMOCTOATENbHON paboThl B BHJE
Mpe3eHTalNM.

CamocrosarenbHas paboTa CTYACHTOB MO AUCHUIUIMHE «XUMHS U (PU3HMKA TTOIUMEPOB)
BKJIIOYAET BBIMOJHEHHUE 3aJJaHUI PEeNpPOyKTUBHOTO XapakTepa Mo alrOpUTMY, IPEII0KEHHOMY
IpenoaaBaTesieM.



[Tpu nmpoBeneHnH pyOSKHOTO U 3aKIIOYUTEIHLHOIO KOHTPOJISE OCHOBHBIMHU 33/1a4aMH, CTOSIIMMHU
nepes IpernojaBaTeseM, SBJSIOTCS: BbISBIECHHE CTENEHU IPaBHIBHOCTH, 00bEMa, TIyOHHBI
3HAaHUM, YMEHMM, HABBIKOB, IOJYYECHHBIX IIPU U3YyYEHUU Kypca HapsAy C BBIABICHUEM CTCIICHU
CaMOCTOSITEJIBHOCTH B IPUMEHEHHUH II0Jy4YEHHBIX 3HAHUN, YMEHHUI U HABBIKOB.

6 YueOHO-MeTOAuYecKOe 00ecreueHHe caMOCTOSITeIbHOM padoThI 00y4Yaommxcst
[IpencrarneHo B mpuioxxeHuu 1.

7 OneHOYHBIE CPeACTBA AJIsl IPOBeAeHH s IPOMEKYTOYHOM aTTeCTAMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecnedeHre TUCIUIITIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

a) OcHOBHas JIUTEpaTypa:

1. BEICOKOMOJIEKYIISIpHBIC COSTMHEHHMSI M TIOJIMMEPhI Ha HX OCHOBE : yueOHoe mocodue / J1.
A. Bompsin, . A. Bapnamosa, X. S. I'mpeBas, H. JI. Kanyruna ; MI'TY. - [2-¢ u3n.]. -
Maruutoropck : MI'TY, 2016. - 1 snektpos. ont. auck (CD-ROM). - 3ari. ¢ tuTysn. 3kpaHa. -
URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2815.pdf&show=dcatalogues/1/1133
015/2815.pdf&view=true  (mara oOpamenus: 14.02.2022). - Makpoodsekr. - Tekcr
AIIEKTPOHHBIN. - CBeneHus noctynHsl Takke Ha CD-ROM.

2. CriocoObl TIONTy4YeHHsI U CBOICTBA MOJIMMEPOB M COMOJIMMEPOB : yueOHoe mocodue / X.
S. T'upesas, JI. A. boxpsn, 1. A. Bapnamosa, H. JI. Kanyruna. - Marautoropek : MI'TVY, 2014, -
1 omektpon. ont. guck (CD-ROM). - 3Barn. ¢ turyn.  oakpaHa. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=912.pdf&show=dcatalogues/1/11188
96/912.pdf&view=true = (mata oOpamenus: 14.02.2022). - MakpooObekT. - Tekcr
AIIEKTPOHHBIN. - CBefeHus noctynHel Takke Ha CD-ROM.

0) lonoHuTeEIBHAS TUTEPaATypa:

1. BypeiaauH, B. I'. OCHOBBI TEXHOJIOTHH TIPOU3BOJICTBA TIOJIMMEPOB : yueOHOe mocodue /
B. I'. bypeinaun, H. U. Kopmynosa, O. B. Epmosa ; MI'TY, [kad. XTVYII]. - Marauroropck,
2011. - 130 C. X Wi, TalJI. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=489.pdf&show=dcatalogues/1/10878
23/489.pdf&view=true (mata oOpamenus: 14.02.2022). - Makpooobekr. - Tekcr
JJIEKTPOHHBIN. - FIMeeTCs IeyaTHbI aHaor.

2. TexHuYeckHne CBOMCTBA IMOJMMEPHBIX MaTepHasioB: yd4eb.-crpaB. mocobue / B.K.
Kpsixanosckuii, B.B. bypros, A./l. [Tanumaryenxo, FO.B. Kpspkanosckas. - CIIO.: IIpodeccus,
2005.-248c. — NSBN 5-93913-093-3. — TekcT : HeToCpeICTBEHHBIH.

3. [Inactuaeckue maccol. — ISSN 0544-2901. — Tekct : HemoCpeACTBEHHBIH.

4. Tapa u ynakoBka. — ISSN 0868-5568. — Tekcr : HermocpeICTBEHHBIHA.

5. Unnyctpus ynakoBku. — ISSN 1560-4632. — Tekct : HemocpeaCTBEHHBIN.

B) MeTonuyeckue ykazaHus:

1. Tapaciok, E.B. Omnpenenenue creneHn HaOyXxaHUs TOJUMEPOB U KOX(pPUIIMEHTA
T Py3un HU3KOMOJIEKYJIIPHBIX BELIECTB B IOJUMEPHBIE MAaTEpUAIIbl: METOANYECKHE YKA3aHUS K
nabopaTopHOil paboTe Mo ITUCHUILIMHE «XUMHUSA U (U3MKA MOTUMEPOBY IS 00yJaromuXcs Mo
nanpasiennio  29.03.03 ounoit ¢opmer  o0yuenus [/ E.B.Tapaciok, O.B. Epmiosa;
Marnuroropckuii roc. Texuudeckuid yu-T um. I'. 1. HocoBa. —


https://magtu.informsystema.ru/uploader/fileUpload?name=2815.pdf&show=dcatalogues/1/1133015/2815.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2815.pdf&show=dcatalogues/1/1133015/2815.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=912.pdf&show=dcatalogues/1/1118896/912.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=912.pdf&show=dcatalogues/1/1118896/912.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=489.pdf&show=dcatalogues/1/1087823/489.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=489.pdf&show=dcatalogues/1/1087823/489.pdf&view=true

Marnutoropek : MI'TY um. I'. 1. HocoBa, 2017. — 7 c. — TeKCT : HEenoCpeCTBEHHBIH.

2. Epmora, O.B. Omnpenenenue yria CMayuBaHHs YIIAKOBOYHBIX MaTEPHAIIOB:
METOAMYECKHE YyKa3aHud K J1abopaTopHBIM paboTaM MO JUCHMIUIMHAM «XHUMHSA U (U3HKA
HOJMMEPOB», «be30MacHOCTh NMUILEBOM YNMAaKOBKU» U «DKOJOTUS YHAKOBKU» I CTYACHTOB,
oOyuaromuxcst o HampasieHnio 261700 «TexHonorust monurpaduueckoro M yrnakoBOYHOTO
npousBojacteay / O.B. Epmosa, E.B.Tapactok; MarHUTOrOPCKHiA TOC. TEXHUYECKHIA YH-T UM. I,
N. HocoBa. — Maruutoropck : MITY wum. I'. W. HocoBa, 2017. — 8 c. — Tekcr
HENOCPECTBEHHBIH.

3. Epmosa, O.B. Peonorus mommMepoB: METOIUYECKHE yKa3zaHUs K JlabopaTOpHOU
pabore mo aucuuIUIMHE «XUMMS U (uU3MKa noaumepoB», «lIpou3BOICTBO MOJUMEPHBIX
YIIAaKOBOYHBIX MAaTEpHANIOBY, «YTHJIM3ALMS YIMAKOBOYHBIX W TMOJUTPAPUUECKUX MaTEepHaIOB)»
s ctyneHToB HampasiieHus 261700.62 «TexHosmoruss moaurpaguyeckoro M ymakKOBOYHOTO
npousBozctea» / O.B. Epmosa, JI.I'.Konsna, E.B.Tapactok; MarHuTOropckuii roc. TeXHUYECKUN
yH-T uM. I'. 1. HocoBa. — Marautoropck : MI'TY um. I'. M. Hocosa, 2013. — 13 c. — Tekcr :
HEIIOCPEICTBEHHBIMN.

4. Ilonomapes, A.Il. MccnenoBanue nmoinuMepoB METOI0M CHUHXPOHHOIO TEPMUYECKOIO
aHaJlM3a: METOAMYECKHE yKa3zaHus K J1abopaTopHbIM  paboTaM IO  JUCUUIUIMHAM
«TexHomornueckoe O00Opy/ZOBaHME H OCHACTKa YHNAKOBOYHOTO M  IMOJUTPapUuecKoro
NPOM3BOJICTBAY, «XUMHS U (pu3uka monuMepoB», «[IponM3BOACTBO MONIMMEPHOW Tapb» IS
obyuaronuxcs 1o HampasieHuo 29.03.03 ounoit ¢dopmber oOyuenus / A.IlIIoHOMapes,
bypeinnun B.I'., E.B.Tapactok; Marauroropckuii roc. texundeckuil yH-T uM. I'. M. HocoBa. —
Marnurtoropek : MI'TY um. I'. . HocoBa, 2017. — 14 c. — TekcT : HEemocpeaCTBEHHBIH.

5. EpmioBa,0.B. OmnpenieneHue ONTHYECKOTO 3HAKA JIBYJIYYCTIPEIIOMIICHUS CHEPOTUTOB
MOJMMEPOB: METOIUYECKUE yKa3aHMs K JIaOopaTopHOW padoTe /Ui CTYJEHTOB CHElHaIbHOCTH
261201 mo muctumuHe «Xumus u ¢usuka noaumeposy. / O.B. Epmosa, JI.B. Uynposa;
MarnuTtoropckuii roc. rexuudyeckuil yu-T uM. I'. . HocoBa. — Marnurtoropck : MI'TY num. I'. 1.
Hocoga, 2012. — 7 c. — Tekcr : HETTOCPEICTBEHHBIH.

6. Tapaciok, E.B. CunTe3 nonmumepoB: MeTOIMUECKHE yKa3aHHs K JJabopatopHoi padoTte
10 TUCIUIUINHE «XUMHS U (Pr3KKa moIuMepoB» s oOydarommxcs mo HarpasieHuio 29.03.03
ouHoii popmbl o0ydenus / E.B.Tapaciok, O.B. Epmosa, JI.B. UynpoBa; MarHuTOropckuii roc.
texanyeckuid yH-T uM. I'. 1. HocoBa. — Maraurtoropck : MI'TY um. I'. . HocoBa, 2017. — 17 c. —
Tekcr : HenmoCpeACTBEHHBIN.

7. EpmoBa, O.B. Uaentuduxanus noaMMepHbIX MaTepUaIoB: METOINYECKUE YKa3aHUS K
nabopaTopHoil pabote mno aucuumiauHe «lIpoM3BOJACTBO MOJUMEPHON YMAKOBKW»  JUIA
oOyuaronuxcst 1o Hampasienuto 29.03.03 ounoit ¢opmbr 00yuenus / O.B. Epmiosa,
E.B.Tapactok; Marauroropckuit roc. texuudeckuit yH-T uM. I'. 1. HocoBa. — Maruuroropck :
MI'TY um. I'. 1. Hocosa, 2017. — 16 c. — TekcT : HermocpeICTBCHHBIH.

8. Tapaciok, E.B. JlebhopmaninoHHO-IIPOYHOCTHBIE CBOMCTBA YITAKOBOUHBIX MATEPUAIOB !
METOJIMYECCKHE YKa3aHHs K JJaOOPaTOpPHBIM paboTaM JUIs CTYACHTOB crenuanbHoctn 261201 1o
JuciuIuinHaM  «TeXHONIOorus ynakoBOYHOIO IPOMU3BOACTBa», «lIpoM3BOACTBO NOJMMEPHBIX
YIIaKOBOYHBIX MaTepuayioBy», «I[Ipon3BOACTBO YIaKOBOUHBIX MaTEpHUajOB HAa OCHOBE Oymarm»,
«[Tpou3BoacTBO Tapsl U3 KapToHa U roppokaprona / E.B.Tapactok, JI.I'.Komsna, O.B. Epmiona;
MarnuTtoropckuii roc. Texuuueckuil yH-T uM. I'. 1. HocoBa. — Marnutoropck : MI'TY nm. I'. 1.
Hocoga, 2017. — 26 c¢. — TekcT : HEemoCpeCTBEHHBIH.

r) [Iporpammuoe odecnneuenne u UHTEpHET-pecypcehl:

IIporpammHoe o0ecrieyeHue

Haumenosanue I10 Ne morosopa Cpoxk neiicTBuUS TULIEH3UU
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7Zip CBOOOTHO 06eccpouHO
FAR Manager |cBo6oaHO 0OECCPOUHO
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IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI

Hassanue xypca

CchlIKa

DNeKTpoHHass 0aza  MEePUOJAMYECKHUX
m3manuii  East  View  Information

https://dlib.eastview.com/

Hanwonanbuas
nH(}pOpMaAITMOHHO-aHATUTHYECKAS
cucteMa —  Poccuiickuii HHJEKC

URL: https://elibrary.ru/project risc.asp

[TouckoBas cucrema Axkamemust Google
(Google Scholar)

URL: https://scholar.google.ru/

Nudopmanmonnas cucrema - EguHoe
OKHO J0CTyna K HWH()OPMAIMOHHBIM

URL: http://window.edu.ru/

ouobiauoreka. Karagorun

®denepaabHOe roCyapCTBEHHOE
Or0/KEeTHOE yupexaenne|URL: http://www1.fips.ru/
«DenepalbHbII HHCTHUTYT
Poccuiickasa I'ocynapcTeeHHnas

https://www.rsl.ru/ru/4readers/cataloques/

ONEeKTpOHHbIE pecypchl  OMONIMOTEKH
MI'TY um. I'."1. HocoBa

https://magtu.informsystema.ru/Marc.html?locale=ru

9 MaTtepuaJbHO-TEXHHYECKOE o0ecTedeHne TUCIUTIHHBI (MOLYJIs1)

MartepuanbHO-TeXHUYECKOE 00ecrieueHre TMCIUTUTHHBI BKITFOYAET:

VY4eOHble ayqUTOpPUHU [UIsl TPOBENCHUS 3aHSITUH JIEKIMOHHOro Tumna. OcHalleHue:
MynbsTUMeIHITHBIE CPENICTBA XPAHEHHUS, IEPEAayuu U MPeACTaBlIeHUs UHPOpPMAIIUH.

VY4eOHble ayIuTOpUM JJs TNPOBEACHUs JTaOOpaTOPHBIX 3aHATUI, TPYNIOBBIX U
WHAVBUAYAIbHBIX KOHCYJIbTAIMM, TEKYIIEro KOHTPONS M MPOMEXKYTOYHON aTTeCTallHH.
OcHamenue: O0opynoBaHue JiS BBITIOJHEHHUS JIA0OPATOPHBIX pabOT, XUMHUYECKas IOCy/a,
peaxkTuBbl, HarmsiHpie MaTepuabl: TaOIHIIbI, CXEMBbI, TITaKaThl.

[Tomemenust st  caMOCTOSITEIBHON  PabOTHI

oOyyaroluxcst ¥ MPOMEKYTOUHOM

arrectraruu. OcHamienue: I[lepcoHanbHble KoMmbioTepbl ¢ maketom MS Office, Beixomom B

NHTepHeT ®m ¢ JOOCTYymOM B DJJIEKTPOHHYIO HMH(GOPMAIIMOHHO-00pa30BaTEIbHYIO

YHHMBEpPCUTETA.

cpeny

[Tomemenuss s XpaHeHUs M TOPOPUIAKTHUECKOTO OOCIy)KMBaHHUSI y4eOHOIo

obopynoBanus. OcHamenue: Creiaxu,

ceiidbl ans XpaHeHHs Y4eOHOro oOOpyIOBaHUS.

NHCcTpyMEeHTHI 111 peMOHTA JIA00paTOPHOTO 000PYI0BAHUS.



https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
https://magtu.informsystema.ru/Marc.html?locale=ru

IMTPUJIO)KEHUE 1

6. YueOHO-MeTOANYeCKOe o0ecniedeHue CAaMOCTOATEIbHOM padoThl 00y4aroIMXCcst

CamocTtosTenbHas paboTa CTYIEHTOB MOApa3JeisieTcs Ha ayAUTOPHYIO, KOTOpas
MIPOUCXOJUT KaK BO BpeMsl JIaOOpATOPHBIX 3aHATUN, TaK M HA IUIAHOBBIX KOHCYJbTALMIX, U HA
BHEAYIMTOPHYIO, TPOUCXOISIIYIO BO BPEMS IOATOTOBKH CTYIEHTAMHU OTYETOB I10 JTAO0OPATOPHBIM
3aHATHUSAM U IMOJTOTOBKH JIOKJIA/IOB.

KoHTpoJibHbIe BONPOCHI 110 TEMaM

Tema 2. OCHOBHBIE IOHATHS U ONPeeIeHUs] XMMHH BbICOKOMOJIEKYISAPHBIX
coeMHEeHU (KO1JIOKBUYM 1)

1. Monowmep, nommmep, onromep. MosekynspHsle Maccsl (MM) 3Tux BerectB. Makpomorekyiia,
NOJIMMEPHAsl LIeNb, 3BE€HO LIENM, CTerneHb noauMmepusauuu. Cesasp Mmexny MM moHOMepa u
HOJIMMEpA, CrIeU(UKA MOHATUS «MOJIEKYIIIpHas Macca MoJMMepay MPUMEHUTENBHO K OIMMEPHBIM
BEILIECTBAM.

2.Croco0bl  3anMcH XUMHYECKHX (OPMYIT MOJISKYN TIOJIMMEpPOB, OOpa30BaHHME Ha3BaHUI
HOJIMMEPOB.

3.Knaccudukanys noamMepoB Mo XUMHUUECKOH MPUPOE aTOMOB, 00pa3yroIUX ITIABHYIO 1IETh
MOJIMMEPA; TOMOLIETIHBIE ¥ TeTEPOIIeTHBIE MomnMepbl. Kitaccrdukarus mo reoMerpruu CTpoeHus 1enn
- JIMHEWHble, pa3BETBICHHBIC, ceT4aThle, TIpeOHEOOpa3Hble, JIECTHUYHBIE, 3BE31000pa3HbIE.
['oMomnonuMepbl W COMOIMMEpBI, THITBI COMOJIMMEPOB. CTATHCTUYECKHE, OJOK-U TPUBUTHIC
comnonumepsl. [Ipumepsr.

4. Knaccudukarms HOIMMEpOB 0 MPHHAIEKHOCTH MAaKPOMOJIEKYJIBI K ONPEIEICHHOMY KJIaccy
XUMHMYECKUX COEIUHEHUI: MONMMOoNepUHBbI, MOMUANEHBI, MOIMA(UPBl (MPOCTHIE U  CIOXKHBIE),
TIOJTMAMHJIBI, TTOJIMKAPOOHATHI, TOINYPETaHbI, TIOMCUIIOKCAHBI 1 JIp. [Ipumepsr.

5. Kinaccudukariys monmimepoB 1Mo peakiysiM X nomydeHus. [Ipuvepsl.

6. Kimaccudukanust mommMepoB 0 XapaKTEPUCTHKE PETyISIPHOCTA CTPOCHUS TJIABHOW IIEIH.
ITpumepsl.

Tema 3. MeToabl MOJTy4YeHHUsI OCHOBHBIX THIIOB MOJIUMEPOB (KOJIJIOKBHYM 2)

HOJ]I/IMepI/II}aIII/lﬂ U conmoJimmepusanus

1. Tlomumepu3zanusi, OCHOBHBIE XapaKTEPUCTUKH PEAKLIUH.

2. CrpoeHre MOHOMEpOB, CITIOCOOHBIX K MOJMMepH3alii. BiusHue pa3imnuHbIX (akTOpoB HA
PEAKIIMOHHYIO CITOCOOHOCTH MOHOMEPOB.

3. Tepmomunamuka TOMMMepH3alwn.  llomuMepr3alyiss  HEHACBIIICHHBIX  COSIMHCHHIA,
HAIIPsHKEHHBIX LIMKJIOB 1 MHOTOWIEHHBIX IIUKJIOB C TETEPOATOMAMH.

4. Ponb SHTAIBIUK U SHTPOIMH MPOIIECCa B PEaKIMK MOJIMMEpU3aluy. BisiHie Temneparypsl
Ha BO3MOJKHOCTb OCYLICCTBICHHs IIOJIMMEPU3ALMKA PA3IUYHBIX II0 IPUPOJE MOHOMEPOB.
IIpenenpHble TEMIEpaTyphl IPOBEACHUS PEAKIIUH 11 MOHOMEPOB Pa3INYHON IPUPOABI.

5. llenHas u cTyneHyaTast MoIMMEPU3ALIsL, UX OCHOBHBIE OCOOCHHOCTH.

6. PamukanbHas nonmmepusaius, CTaguu pa3BuTHsA mporecca. CrocoObl MHULMHPOBAHMS
CBOOOIHO-PAMKAIBHON  MMOJIMMEpU3alUK:  (POTOXUMHUYECKOE HWHUIMMPOBAHUE, HCIIOJIB30BAHUE
XMMUYECKHX HHUIIATOPOB. [Ipumepsl.

7. Kunernka cBOOOIHO-paJMKaILHOW  WMHHMIMMPOBAHHOM  MONMMepU3auuu.  BrmsHue
KOHIIGHTpPALMM MHHULMATOpAa Ha CTENEHb IOJMMEpU3aLuu 00pa3yrolerocss MpHU peakluy,



oJauMepa.

8. OcobeHHOCTH pOCTa IEIMH; MPOLECChl, OCIOKHSIOUME POCT JIMHEHHOM Iernu mnoimmepa
Ilepenaya nenym Ha IPYryro pacTyLIyrO LENb U pacTBOpuTenb. [IoHATHE O peakiyy TeIOMepU3alim.
HeBO3MOXKHOCTh MOJTy4EHUsI CTEPEOPETYJSIPHBIX MOJIMMEPOB IIPU  PATUKATIBHOM MOJIMMEPU3ALH.
OO0pazoBaHue LIETICH 10 TUITY «TOJI0BA- XBOCT», «T'0JIOBA- TOJIOBA», «XBOCT K XBOCTY». ATaKTHYECKOE
CTPOEHHE MPOTYKTOB CBOOOTHO-PaMKATIBLHOM MoMMepHu3atun. BivsHue npumeceii, npepriBaTeneit
LY Ha MOJIEKYJIIPHYIO MaccCy IOJIUMEPA.

9. Peaxiuu oOpbIBa 1T P CBOOOTHO-PAAUKAIBLHOM MOIMMEPHU3ALIUY, UX 3aBUCUMOCTh OT
CTPOEHHsI MOHOMEDPA.

10. PapukanbHas comonvMepH3alis. YpaBHEHHWE cocTaBa conoimmepa (ypaBHeHue Maiio).
KoHCTaHTHI comoMMepu3aliuy U UX pojib B 00pa30BaHUU CTATHCTUYECKUX COMOIMMEPOB PA3TIMIHOTO
cocTaBa (MPUMEPBI TSl PA3TMYHBIX COOTHOIICHUH MEXKTy KOHCTAHTAMH T, U I).

11. Monnast monmuMepusaiusi, €€ BUIbl B 3aBUCHUMOCTH OT TMPUPOIBI MOHOMEpa M THUIIA
MIPUMEHSAEMOI0 KaTaln3aTopa

12. Karnonnas nonmmmepu3anus. Karaim3aTopsl U COKaTaIM3aTopEbIL.

13. PaccmoTpenne  mpoliecca  KaTMHOHHOM — MOJMMEpU3allMM  Ha  [pUMEpe  CHHTEe3a
nojauu3o0yTuieHa. Kuneruka nporecca

14. AnvioHHasi ToNMMMeEpH3alys, MPUMEHsIeMble B PEaKIMu KaTaau3aTtopbl. OCHOBHBIC CTaJIUU
ripouecca. [IoHATHE 0 «GKUBBIX LIETISIX», UX POJIb B CO3JJaHUH HOBBIX ITOJMMEPOB.

15. AHHMOHHO-KOOPMHAIMOHHAS MOIMMepU3aIs. TUITbI MprUMeHsieMbIX KaTam3aTtopoB. CHHTE3
CTepeoperyIIsipHbIX NOIMMEPOB Ha Katam3atopax Lurnepa — Harra. CrepeoperyinsipHble u30- U
CUHJMOTAKTUYECKUe oaumMepsl. [ Ipumepsl crepeoperyssipHbIX BAHWIBHBIX U ITOJIMIMEHOBBIX
TIOJIMMEPOB, MTPOU3BOIMMBIX TIPOMBIIIIICHHOCTHIO, UX XHMHUUYECKUE (POPMYITBL.

16. Crynenyaras nonmumepusaiws. [lomiMepusanius IUKIOB Ha IPUMEpPE CHHTE3a MOJIUaMUIOB,
oJMA(PUPOB U3 JIAKTAMOB U JIAKTOHOB alTM(aTHUECKUX KUCI0T. CHHTE3 MOJIMYPETAHOB.

17. TlonydeHne ceT4aThIX MOJIMMEPOB B PEAKIMM TOMMMEPU3AlMU Ha TPHUMEpPE CETYaAThIX
MOJIMYPETaHOB U HEKOTOPBIX COMOJIMMEPOB HA OCHOBE MOHOMEPOB BUHUJIOBOT'O Psiia).

18. CrocoObl mpoBefieHHsT PeaKluK MOIMMEPH3AIMU M COMOIMMEPU3AlMK B J1a0OpaTopry U B
texHuke. [lommepuzanus B Macce ra3000pa3sHoro u xKuaKoro MoHomepa. [lonmumepusaiys B pactBope
(pazmuHbIe BapuaHTthl Metosa). [lomimMeprsars B AMyIbCHU. THUIBI IPUMEHSIEMBIX SMYIIBIAaTOPOB U
THUITBI 00pa3yIOIIMXCS SMYIbCHA. BbIOOp MHMIMATOpa M KaTtajiu3aTopa B 3aBUCHMOCTH OT THIIA
OMYJIbCUH.

19. CpaBHeHHE YMCTOTHI MOJMMEPOB, TIOTYYEHHBIX B SMYIbCHOHHOW, OMCEPHON MOIMMepH3alliy,
MOJMMEPU3allMd B  pacTBOpe, C TNPOAYKTAaMU TMOJMMMEpU3alid B Macce MoHomepa. OreHka
HKOJIOTMYECKOM HAJIEKHOCTH METO/IOB. BimsHMe Temrieparypsl Ha MOJEKYJSIPHBIE MACCHI TIPOIYKTOB
nonrMepu3atimu. 1 Iopsaok BETMUMH MOJIEKYIISIPHBIX MAace IPOILYKTOB ITOJIUMEPU3ALIAH.

TlosmkoHaeHcauus
1. Peakiust OJMKOH/ICHCAITUH, €€ OCHOBHBIE OCOOCHHOCTH, OTJIMYKE OT PEAKITIH MOTUMEPHU3AITHH.

2.  CrpoeHre MOHOMEPOB, CITIOCOOHBIX BCTYIMATh B PEAKIIHIO MOIMKOHIeH AN, DyHKIIMOHAITEHOCT
MOHOMEPOB U UX CIIOCOOHOCTH 00pa30BBIBATE JIMHEWHBIE U ceTYaThie onmmuMephl. [Ipumepsl.

3. KuHerrka mommKoHeHcaIy. PaBHOBeCHass W HEpaBHOBECHAs IOJMKOHICHCAIMS, TOMO- H
rereponoiarkonaecanys. [ lpumepsr.

4. CriocoObl TMPOBENICHUST JIMHEHHOW TOJIMKOH/ICHCAIIM B Macce MOHOMEPOB (B pacruiaBe), B
pactBope, B Tpanuie paszaena (a3. OcoOSHHOCTH TONHMKOHJCHCAIIMM B TrpaHuie (a3: CKOpOCTb
nporiecca, 00pbIB LIEMH, BETMYUHBI MOJIEKYJISIPHBIX MAacC MOIY4aeMbIX ITOJMMEPOB.

5. TpexmepHast monmukoHaeHcanys. CTauu MPOTEKaHUsT PEaKIUU, HEOOXOIUMOCTh pa3IelCHUS
CTaIuil TMOMy4YeHUs JIMHEWHBIX M PA3BETBICHHBIX TOJMMEPOB OT CTaIUM OOpa30BaHUS CETYATOrO
nonmmepa. PaccMoTperre 0COOSHHOCTEH peakiui Ha MpUMepe CHHTE3a HOBOJIAUHBIX U PE3albHBIX
dheHonpopManbIETHIHBIX CMOJ.



6. CrHTe3 OJI0K - M IPUBHUTHIX COMOIMMEPOB. VICITOMb30BaHNE TIOJTMKOH/ICHCAIMH 1 «GKUBBIX TICTICH»
TIOJIMMEPOB JIUTSI CHHTE3a 3TOT'0 KJlacca cornoyimmMmepoB. [ToHsTHE 0 TepMoaIacTormacTax.
Xumudeckre (OpMyIIbl, CTPOCHUE W CHOCOOBI TMOJIYUCHHs BKHEHIIMX TOIMMEPOB: FIACMACC-
nomTiwieHa (I19), momunpornmnena (II1), nomuctupona (IICT), nmomuBunmixiopumga (I1BX),
nommververakpiwiata  (IIMMA),  nomumakpunonutpuna  (ITAH), nomukap6onara  (I1K),
nommamuia-6 (kampona, I1A-6), mommamuna 6,6 (Haiona, I[TA-6,6), monmdTHICHTEpedTaIaTa
(II2T®), nomrerpadropatuniena (ITTDI); kayaykos - HarypanpHOro Kayayka (HK), cuaterryaeckoro
kayayka (CK), wsonpenoBoro (CKM), mnombyramuena (I1b), mnomum3oOyrunena (I1MB),
nomaumerwicuwiokcana (ITJIMC), momaxinoponpena (ITXIT), conomumepoB tuma CK, cTHpoIbHOTO
(CKC), metmictuponsaoro (CKMC), autpuibaoro (CKH), stunennponunernoBoro (CKOIT).

Tema 4. JledopmManinoHHbIe CBOHCTBA MOJUMEPOB B PA3IMYHBIX (a30BbIX U
(pu3nUecKnX COCTOAHUAX (KOJIJIOKBUYM 3)

1. @azoBble U PU3NYECKHE COCTOSHUS MOIMMEPOB. Pasnmiune moHsTHil «has3a» U «arperatHoe
COCTOSIHHE». AMOpP(HBIE U KPUCTAINYECKUE TTOJTUMEPBHI.

2. BimstHue cTpoeHHs Ieny | Crioco0a CHHTE3a MOJIMMEPOB Ha UX CIIOCOOHOCTH OBITH aMOP(HBIM
WJIN KPUCTAILIMYECKUM BEILIECTBOM.

3. Tpn ¢msuueckux (perakCallioOHHBIX) COCTOSIHUS aMOP(GHBIX MOJMMEpoB. Temreparypsl
IIEPEXO/I0B: TEMIIEPATypa CTEKIOBAHUS U TeMIIepaTypa TEKYYECTH.

4. TepMoMexaHMUYECKUI METOJ MCCIIEAOBAHUS MOJIMMEPOB U €r0 MCIOJIb30BAaHUE ISl OLEHKU
TEMIIEPATyp NEPEXOI0B B IOJIMMEPAX U NTOJMMEPHBIX TEJlaX.
3aBUCUMOCTb TEMIIEPATYPHBIX MIEPEXOI0B OT MOJIEKYJISIPHOM MacChl IOJMMEPOB. 3aBUCUMOCTb  OT

MOKOCTH 1IeTIH U TIPUPOBI oIUMepoB. KuHeTn4yeckuii cerMeHT Lienu, ero 3aBUCUMOCTh OT
TMOKOCTH 1IeT IoJMMepa. TeMneparypsl CTEKJIOBAHUS ITOJIMMEPOB Pa3IMUHbIX Ki1accoB. CocoOb!
OIIpEIETICHNUS.

BrIcoKkO2macTHYECKOE COCTOSIHUE IOJIMMEPOB. TepMOIMHAMUKA M MOJEKYJSIPHBIA MEXaHU3M
ANIACTUYHOCTH. POJIb 3HTpOMUM 1 3HEPTHM Mpoliecca B pa3BUTUN BBICOKOAJIACTUYECKOH e(opMalinu.
NneanbHble w1 peanbHble Kaydyku. [IpumeHeHwe 3akoHa ['yka K 3JJACTHYECKHM IOJIMMEPaM.
HedbopmarimoHHbie KpUBBIE 271aCTOMEPOB.

PenakcanmonHas npupoza 3nacTiaHocTH. Penakcalys HanpspkeHHs U penakcarust 1eopMarii.
Bpemsi penakcanuy 31acTOMEpOB M €ro ONPEAEICHHE MO JAHHBIM pENaKCalluy HaIpshKEHHUS.
Biusnue Temmeparypsl Ha JIOCTM)KEHHE DPABHOBECHS B  PENaKCAlMOHHBIX —IMpoleccax.
FI/ICTepe?)I/ICHI)Ie SABJICHUA TIpU Pa3BUTHU )Ie(bOpMaHI/II/I 3JIaCTOMECPOB. Bmusane dactoTh
IIPUJIOKEHHOTO HAMpsDKEHHUsT Ha IEPEXO] IOJMMEpPAa M3 BBICOKODIACTUYECKOTO COCTOSIHUS B
cTekIio00pasHoe (1 0bpatHo). IIpuHIMT TemIiepaTypHO-BpEMEHHON CYNEpHO3UIINH, €ro 3HaueHue
JUIsl IPEJICKa3aHusl CBOMCTB IOJIMMEPOB.

Creknoobpa3Hoe coctosiHue noauMepoB. CrekiioBaHue. PemakcalioHHbIA XapakTep mporecca.
BrusiHue ycnoBuii onpesieneHnsl Ha BEMUYMHY TeMIepaTypbl cTekiaoBaHus. CriocoObl M3MepeHHsl.
[Tnactudukanmst. BHyTpu- W MeXCTpyKTypHas IUIacTUHKaLMs MoJuMepoB. Temmeparypa
CTEKJIOBAaHUS KaK KPUTEPUH MOPO30CTOMKOCTU KaydyyKOB U PE3UH, TEIUIOCTOMKOCTH ILIACTMACC.
[Ipumepsbl.

9. lepopmaniioHHble KpUBbIE TOJUMEPHBIX CTeKol. [Ipumepsl. OOpazoBaHHe IIEHKH.
BrIHyX/1€HHAs! HIaCTHYHOCTD MOJIUMEPHBIX CTEKOI,
ee MexaHM3M. PerakcalinoHHast Mpupoja BEIHYKICHHOH 3TaCTHIHOCTH.



Bpemsi penakcaumy momuMmepHbIX crekonl. [IpakThdeckoe 3HaueHWE SIBICHUS BBIHYXKICHHON
JIaCTUYHOCTH.

10.Teuenwue >xuakocreil. YpaBuenne Hprorona. HploTOHOBCKOE M HEHBIOTOHOBCKHE TEUCHUSL.
Peonormueckast kpuBas. HanOGonblias n HauMeHbIIas HBIOTOHOBCKAs BSI3KOCTb. DddexTrBHas
BSI3KOCTb. EIMHUIIBI H3MepeHus BA3KOCTH.

11. YpaBuenne OcBanpaa e Buia. 3aBUCHMOCTb BSI3KOCTH OT HPHPOIBI KUAKOCTH, OT
TEMIIEpaTypbl. Y paBHEHUE DWPHHTa.

12. Bsi3koTekyuee coCTOSHUE NOIMMEpOB. TeMiiepaTypHblii 11ana3oH MPOsIBIEHUS BSI3KOTEKYUHX
XapaKTEepUCTHK MOJIMMEPOB. Peosornueckuie KpuBbl€ pacIiaBOB MOJIMMEPOB.

13.3aBucHMOCTh BSA3KOCTH pPACIUIABOB IIOJIMMEPOB OT MX MOJIEKYJSIPHOM Macchl. 3HaueHHe
MPOLIECCOB TeYEHHUS AT (POPMOBAHUS M3CIUI U3 TIOJIMMEPOB.

14. ®uznueckre COCTOSHUS KPHCTALUIMUECKMX MMONUMEpOB. KpucTamam3yromuecs: HOJUMEpbI.
OcobeHHOCTH 1e)OPMAITMOHHBIX KPHUBBIX IUICHOK, MOJTYYEHHBIX M3 KPHCTAUTMYECKHX TOJMMEpPOB.
[Tpumepsr.

15.Mexanu3m paspyieHus: noamMepoB. [IpoyHoCTh moauMepoB IpH MOCTOSHHOM HarlpsKeHUU U
npH J1eOpMUPOBAHUH B YCIIOBUSX HAPACTAIOLIEro HaNpshkeHUs. Pa3pbiBHAs MPOYHOCTH HOJMMEPOB.
JonroBpemenHnass npouHocTh (posroBeuHocTh). Teopust mpounoctd C. H. XKypxosa. Anamms
ypaBHeHUs1 JKypKOBa, OLIEHKA BIMSHUS Pa3IMUYHbIX (PaKTOPOB (TEMIIepaTypa, BeTMUMHA IPUII0KEHHOTO
HaIlpsHKEHUs1, CTPYKTYpa MoJIMMepa) Ha J10JITOBPEMEHHYIO IPOYHOCTh OJIUMEPOB.

16.Crnioco0bl MOBBIILIEHHST TPOYHOCTU MOIUMEPOB. [TOHATHS O KOMITO3UIIMOHHBIX IMOJIMMEPHBIX
Marepuaigax; apMHpPOBaHHbIE W HAINOJHEHHbIE MOMMMeEpbL. [IprMepbl KOMIIO3UTOB, IIMPOKO
UCIIONB3YEMBIX B IIPAKTUKE.

17.0t1euecTBeHHBIE U 3apyOEKHBIC HCCIIENOBaHUA B O0JAaCTH CO3/IaHMS HOBBIX TOJMMEPHBIX
KOMITIO3ULIMOHHBIX MaTE€PHAJIOB.

Tema 5. XumMuyeckne peakiinu 4 XMuMHYeCKHe NMPeBpalieHus MOJIMMePOB
(kos1I0KBUYM 4)

1 Xumuueckue peakuuy, HE NPUBOAAIIME K HW3MEHEHUIO CTENEHU IOJMMEpHU3alii
MAakpoOMOJIEKYJ, -  IIOJMMEPAHAIOTMYHBIE  MPEBpALICHUs U BHYTPUMOJIEKYJISIPHBIE
HneperpynnupoBKH.

2. OCOOEHHOCTH TPOTEKAHMS PEAKLMI IMOJTMMEpPAHATOIMYHBIX MPEBpALIEHU C y4eToM poiu
JIOKAJIBHOTO OKPYXKEHMSI TPYI B LIEMU, U3MEHEHHs DPEaKLIHMOHHOM CIIOCOOHOCTH TpyHI IO Mepe
nporekaHuss  mporecca.  OTauuMe  MOJMMEPAHAIOTMUHBIX — NPEBpAIllEHUH OT  peakuuil
COOTBETCTBYIOIINX (DYHKIIMOHAIBHBIX TPYIIT B HU3KOMOJIEKYJISIPHBIX COEAMHEHUSIX.

3. Tlomyuyenue pazIMUHBIX MPOM3BOIHBIX IIEJLUTIONO3bI, MMOTYYEHHE MOJMBUHWIOBOTO CIUPTA U
€ro NMPOU3BOHBIX KaK MPUMEPHI OJIMMEPAaHAJIOTUYHBIX MTPEBPALLIEHUH.

4. BHYTpUMOIEKYIISIpHBbIE TIEPErPYIIMPOBKH, TNPUBOAIME K TMOSBICHHIO HEHBICHIIIEHHOCTH,
IMKJIOB B TMOJIMMEPHON LEeNH. YCIOBUS MPOTEKaHHs MPOLIECCOB HA MPUMEPE TOMYUYeHHUS YIIIEPOIHBIX
BOJIOKOH, IIOJIMHEHACBIIIEHHBIX [TOJIMMEPOB.

5. XuMmuueckue peakiy, IPUBOIME K H3MEHEHHIO CTeleHW MoiuMepu3aluu. Peakipm
JIECTPYKLIMU U CIIMBAHUSI TIOJIMMEPHBIX LIETIEH.

6. Owusmdeckas MCCTPYKIUS MO BIMSHAEM TeIUIA, CBETa, MEXaHMYECKOrO BO3JICHCTBHS HA
nommep. MexaHu3M MPOIIECCOB, CIOCOOBI 3aUTHI OT (PM3UUECKOH JAECTPYKIMU TpU (POPMOBAHUU U
IKCIUTyaTalliy IOJIMMEPOB U U3ACIUN U3 HUX.

7. Xumndeckas TUAPOIMTHYECKAs NECTPYKLMS IeTepolenHbIX noimMepoB. [Ipumepsl. Peakimn
alyA0N3a, aMUHOJIN3A, TTIMKOJIM3a KAK PEAKIMU TMAPOIUTHYECKOrO THIA, MX POJb B IOIyYEHHH
HOJIMKOH/ICHCAIMOHHBIX TOJIMMEPOB. [IprMephl BO3MOXHBIX PEaKIMii 3TOro THIIA IPU 00pa30BaHUU
o (PUPOB, TOTHAMHUIOB.

8. XuMmuueckasi OKUCIUTENbHAS AECTPYKIMSA, MEXaHU3M PEaKIHi
OKHUCJIEHHS TOJMMEPOB PA3IMYHOIO XHMHYECKOIO CTpPOEHMs (MOJIMAMEHBI, IOJIMBHHUIIbHbIC
MOJIMMEPHI). AHTHOKCUIAAHTBHI.



9. Peakrmu crimBaHus IOMMMEpHBIX Tieniel. CIIMBaHUE 101 ISHCTBUEM
TEMIIEPATYPbL; TEPMOPEAKTUBHBIE U TEPMOILIABKUE NOMMepbL. [Ipumepsbr.

10.Bynkanuzanusi Kay4qyKoB, THIBI BYJIKAHM3YIOIIMX areHTOB. BIiMsHHE ByJNKaHW3AMM Ha
CBOICTBA IMOJIYYECHHBIX K3 KaydyykoB pe3uH. [Ipumeps Bynkanuzanuu kayaykoB CKU, HK, TIXII,
CKOIL

11.0tBeprkaeHHe I1acTMacc, 1elb MpoBeAeH!s peakiuuu. [Ipumepb! 0TBEpKACHUS OTUTOMEPHBIX
COEIMHEHUI: AMOKCUIHBIX, HOBOJIAYHBIX CMOJ U APYrux osuromepon. CHIMBaHUE IUIACTMACC PU
BO3/ICIICTBUM (PU3NUECKUX M XUMHUYECKHX areHTOB HA TOTOBbIE MOJMMEPHI WM U3JEIHUS U3 HUX (Ha
npumepe 13, nermmactudurmposannoro [I1BX u apyrux monumepos).

Tema 6. OcHOBHBIE NIPEICTABUTEN MOJUMEPOB U UX IPUMEHEHHNE B KaYecTBe Tapbl U
YIAKOBKH

1. Tepmomexanndeckrie  KpuBble (C  yKa3aHMEM  TEMIleparyp Tepexo/ioB)  HauOosee
pacnpoctpaneHHbIx B nipakTuke nomimMepos: [IC, TIBX, IIMMA, 13, I1UB, 11b, a Takxke cornoaumepos:
CKC, CKH u pe3uH Ha MX OCHOBE; ITOJIMAMUJIOB, CIIO’KHBIX U MPOCTHIX TTOTMA(PHUPOB.

2. Xumudeckre (popMyIibl, CTPOSHHE M CIIOCOOBI TMOMYYeHHUs BAKHEHIIHMX TOJMMEPOB: AIACIMACC-
nompTuieHa (I19), nmomunpormnena (III1), nmomuctupona (IICT), nomuBuaMmxiiopuma (I1BX),
nomuverwiMeTakpwiara  ([IMMA), nomuakpunorutpuia  (ITAH), mnomukapbonara  (I1K),
noymamuia-6 (kampona, I1A-6), mommamuna 6,6 (Haiyiona, [1A-6,6), monmdTHICHTEpedTaIaTa
(II9T®), momurerpadropatiwieHa (IITD3); kayaykoB - HarypanbHoro kaydyka (HK), cunretrdeckoro
kayayka (CK), msonpenoBoro (CKU), mnomOyramuena (I16), nomumsoOyrwiena (I1MB),
nommmMetwiciiokcana ([TJIMC), mommxmopornpena (ITXIT), conomimepor tuna CK, cTupoibHOTO
(CKC), meruncruponbHoro (CKMC), murpwisHoro (CKH), stunennponunenooro (CKOIII).
Hcnonp30BaHre B Ka4eCTBE Tapbl U YIIAKOBKH.



IMPUJIOKEHUE 2

7. OueHoYHbIE CPeCTBA JIJIsl IPOBeIeHH s POMEKYTOYHOM aTTeCTAMHU
[TpoMexxyToUHasl aTTeCTalusi UMEET b0 ONPEACTUTh CTEICHb JOCTHKCHHS 3aIUIAHUPOBAHHBIX PE3YJIbTATOB OOYUYCHUS MO KaXIOW AWCIMILIAHE
(MOJTyITI0) 3a OTIpEeICIICHHBIN MTEPHUOT 00yUCHUS.

a) HJIaHI/IpyeMbIe pe3yjabTaThbl oﬁyqe}mﬂ H OLICHOYHBIC CpeaAcCTBa AJIsI IPOBEACHUSA l'[pOMe)KyTO‘IHOi/i arrecramuu:

Kon
WHIUKATOpa

Nuaukatop 1OCTHXKEHUS
KOMIIETEHIINU

OneHouHble CpeCTBA

TIK-5:

Crocoben OpPraHru30BLIBATH U IPOBOJAUTHL CIIOKHBLIC XI/IMI/IKO'(1)I/I3I/I‘-IGCKI/I€ AHaJIn3HbI, pa6OTI)I 10 UCCIICAOBAHUIO CBOICTB MarepuraioB

[1K-5.1:

BLI6I/IpaeT U aganTupycCeT CIIO0XKHBIC
XI/IMI/IKO-(bI/ISI/I‘leCKI/IC aHaJIM3bI
HCCIICAYCMBIX CBOMCTB MaTcpruajioB

Bonpocsl 1J11 NOATOTOBKH K 3a4eTy C OLEHKOM:
Mounomep, mnonumep, onuromep. MoJeKyssipHbIE Macchl ATHX BeEHIECTB. MakpoMoeKyna,
MMoJIMMCpHas 1Clb, 3BCHO LCIIHU, CTCIICHb IMOJHMMCPHU3AlINH. CBs3b MCKIAY MM MOHOMCpa U
noyiMMepa, crneurduka TOHATUS «MOJEKYJSIpHas Macca MOJUMEpa» MPUMEHHUTEIBHO K
IMOJIMMCPHBIM BCIICCTBAM.
Knaccudukanus nonmiMepoB Mo XUMUYECKON MIPUPOJIE aTOMOB, 110 TEOMETPUU CTPOSHUS 1IEMU
10 MPUHAAJIC)KHOCTH MAKPOMOJICKYJIbI K ONPCACICHHOMY KJIIaCCy XUMUUYCCKUX COCHHHGHHﬁ, 110
peaKuusM UX MOoTyYEHUsI.
[Tonmumepu3zanusi, OCHOBHBIE XapaKTEPUCTUKU peakiuu. CTpoeHHe MOHOMEpOB,
CIOCOOHBIX K TMOJUMepu3anuu. TepMoaWHAMUKa MOIUMepH3auu. Pomb
SHTAIBITUH U SHTPOIUHU TIPOIIecca MOJIUMEPU3aITUH.
PagukaneHas — monmuMepu3anus, —cTamus  pasButus  mporecca.  CriocoObl
MHUIMMPOBAHUS CBOOOJHO paJMKaJbHOW MOJMMEpH3alu: (HOTOXMMUYECKOE
WHULMUPOBaHUE, Vcnonbp30BaHNE XUMUYECKMX MHULIMATOPOB. [Ipumep.
Kunernka CB060I[H0 - paHHKaﬂBHOﬁ moJimMepusaruu. Bmmsaane KOHIOCHTpaluW HHUIHATOpa Ha
CTETEeHb MOIMMEPHU3AITIH 00pa3YIONIET0oCs MPU PEAKINH MOIUMEpa.
PagukaneHast comojguMepH3als. YpaBHEHHE cocTaBa comonuMmepa (ypaBHeHne Maiio).
KoHcTaHThl comonmumepu3anui U HX poJib B OOpPa30BAHMU CTATHCTUYECKHX COTOJIMMEPOB
Pa3IMYHOrO CocTaBa (HpUMEPHI IS Pa3IMYHBIX COOTHOIIEHUH Mexty Il u r2)
Karnonnas nmonumepusanusi. Karanuzatopsl u cokaranuzaropsl. PaccMoTpenue mnpoiiecca
KAaTHOHHOM MoJIMMEpH3allii Ha MpUMepe cuHTe3a noaunsoOyruneHa. Kunernka npouecca.
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8. AHHOHHAs MOJMMEpU3alvs, TPUMEHSIEMbIE B PEakuy KaTanu3aTopbl. OCHOBHBIC CTaJUU
npouecca. [IoHaTHne 0 «GKUBBIX LEMAX», UX POJb B CO3JaHUU HOBBIX ITOJIMMEPOB.

9. AHHOHHO - KOOPJMHAIIMOHHAS MTOJIMMEpH3aIusl. THUIIBI TIPUMEHSIEMbIX KaTalTU3aTOPOB.
CuHTe3 crepeoperysipHbIX MOJIMMEPOB Ha Karanusaropax Llurnepa- Harra.
CrepeoperylisipHbIC U30- U CHHAMOTAKTHUYECKUE TTOJTUMEPHI.

10. Crynenuatass nonumepuszanus. [lonumepusanus UKIOB HAa IMPUMEpE CHUHTE3a MOJUAMHJIOB;
MOJIMA(PUPOB U3 JIAKTAMOB U JIAKTOHOB aliM(aTudeckux KuciaoT. CHHTE3 MOJINYypETaHOB.

11. Peakiusi HOJIMKOHCHCAIIUH, €€ OCOOEHHOCTH, OTIMYME OT peakiuu noiaumepusanun. CTpoeHue
MOHOMEPOB, CIIOCOOHBIX BCTYNAaTh B PEAKIIUIO MOJTUKOHICHCAIINH.

12. Kuneruka MOJIMKOHJAEHCAIUH. PaBHOBecHast 31 HEPABHOBECHAS
MOJIMKOH/IEHCALMsA, TOMO- U FeTepoIoNuKoHaeHcanus. [lpumepsr.

13. Xumudeckne peakiud, HE TMPUBOJMIINEC K W3MEHEHHIO CTCICHU IOJIMMEPU3allnHy,
MOJIMMEPAHAJIOTUUIIbIE TPEBPAILICHHS U BHYTPUMOJIEKYIJISIPHBIE PEAKLIUH.

14. Xumuueckue peakiuu, MPUBOASIINE K U3MEHEHUIO CTENeHU MoMMepr3annu. Peakiumn

JACCTPYKIMU U CIHMUBAHUA TTOJIUMCPHBIX HCHCﬁ.

15. Xumuueckasi OKUCIUTENbHAsT JECTPYKIUS, MEXaHU3M pEaKIUH OKHCICHHUS
MOJIUMEPOB PA3TUIHOTO XUMUYECKOTO CTPOCHUSI. AHTHOKCHUIAHTHI.

16. Tpu ypoBHS OpraHu3alMy TOJIMMEPOB, XUMHYECKOE CTPOCHHE IeNH, KOHPHUTypauus u
KOH(opManus 1enu, HaIMOJIEKyJIsIpHasi CTPYKTypa.

17. Tepmonunamudeckas THOKOCTh LIETIH. [TapameTpsi, XapaKkTepU3YIOILINE
TEPMOJIMHAMHUYECKYI0O TMOKOCTh Ilenu: cerMeHT KyHa, cpelHeKBaJIpaTHUHBIE PACCTOSHUE MEXIY
KOHIIaMH 1eTid. CBsi3b THOKOCTH LETH C UX XUMUYECKUM CTPOCHHUEM.

18. Kunernueckass THOKOCTh IiemH, (aKTOpbI, €€ OIpeNeNAolue: TeMIeparypa,

BEJIMYMHA U YaCTOTa, MPUIIOKEHHBIX K TIOJMMEPY BHEITHUX CHJI, KHHETUYECKU CErMEHT.

19. Arperatiele u (a3oBble COCTOSHHMS BemecTB. AMOp(dHBIE, KpPUCTAUINYECKUE,
KPUCTALTU3YIONIUECS TOIMMEpHI (TpruMepbl). BiustHue cTpoeHus moimMepa Ha ero CHoCOOHOCTh
HAXOJUTHCS B PA3IMYHBIX (Pa30BBIX U arperaTHbIX COCTOSHUSIX.

20. YcnoBusi, HEOOXOAMMBIC ISl KPUCTALIM3ALUHU TIOJMMEPOB. YpaBHEHHE ABpaaMHU IS
OIMCAHUSI KHHETHKH Mpoliecca KPUCTAIUTU3AINY .

21. MOHOKpHCTAIIITBI TTOIMMEPOB B CPEPOITHUTHL. Y CIIOBHS UX 00pa3oBaHus. THITEI CEepOTHUTOB,
MIOHSATHE O 3HaKe CPepoIIUTa, ero ONpeIeICHNEe METOIOM MOJISPU3ALMOHHON MUKPOCKOIHH.

22. ®azoBrle W (HU3MUYECKHE COCTOSIHUSI TONMMEpOB. Paznmmums moHsTHH «dazay wu
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«arperaTHoe COCTOsTHHE». AMOP(HbIE U KPUCTAIINYECKUE TTOIUMEPHI.

23. Tpu ¢usnuecknx (peJaKkCallMOHHBIX) COCTOSHHS aMOP(HBIX MOJUMEPOB, TEMIIEpaTyphl
nepexonoB: Te u Ti

24. TepMOMEXaHUYECKHI METOJ MCCIIEIOBaHMs MOJMMEPOB M €ro HUCHOJIb30BaHUE JUISl OLIEHKU
TEMIIEpaTyp MEpPEXOJ0B B IOJMMEpax M MOJIUMEPHBIX TelaX. BBICOKOAIACTHMUECKOE COCTOSHUE
noyimMepoB. TepMoaMHAMHMKA U MOJIEKYJISIPHBI MEXaHU3M JIaCTUYHO Poib 3HTpoOnuu M 3HEPruu
mporecca B Pa3sBUTHM BBICOKOAJIACTHUECKOW aedopmaruu. MpeanbHble W peasbHbIE KaydyKH.
[Tpumenenue 3akona ['yka k snactudeckumM noaumepam. JlehopMamoHHbIe KPUBBIE 2IaCTOMEPOB.

25. Ctekioo0pazHoe COCTOsIHME TOIUMepoB. JledopManiioHHbIe KPUBbIE MOJTUMEPHBIX CTEKOJL.
IIpumepsL.

26. Bs3koTekydyee COCTOSHHE IOJMMEpOB. TeMIiepaTypHblii Juama3oH MpOSBICHUS
BA3KOTEKYUMX XapaKTEPUCTHUK MOJIUMEPOB. Peosornueckne KpuBble paciiaBoOB OJIMMEPOB.

27. ®U3u4ecKrue COCTOSHHUS KPUCTAUIMYECKUX MOIMMEpOB. KpHcTaman3yoomuecs: MmoIuMepsbl.
OcobeHHocTH 1e(hOPMALIMOHHBIX KPUBBIX IUIEHOK, MOJIYYEHHBIX M3 KPUCTAJIUIMYECKUX IOJIMMEPOB.
[Tpumepsr

28. Oco0eHHOCTH PACTBOPEHUS BEIIECTB C BBICOKOH MOJIEKYIsIpHOW Maccoil. [IpurotoBnenue
pacTBOpoB nouMepoB. CrocoObl MpeCTaBlIeHUsT KOHIIEHTPAIIUH MTOJIHMMEPOB.

29. OrpannueHHOE W HEOTPAHUYEHHOE BHYTPUCTPYKTYPHOE M MEXKCTPYKTypHOE HaOyxaHHe.
PaBHOBecHas crenieHb HaOyXaHUsI U METObI €€ ONpeIeIeHusl.

IIpumepHbIe NpaAaKTHYECKHE 3aJaHUA JJI 324€Ta C OLEHKOM:

1. Kax nony4aroT B HpOMBINUIEHHOCTH ctupon? IlpuBenure cxemy ero mnoiMMepu3aluu.
[Tpenyioxkute XUMHUKO-(pU3MUYECKHE METOJIbl aHajau3a Uil HCCIEOBaHUS COCTaBa,
BOJIONIOTJIOLIEHUS, IPOYHOCTH Ha Pa3pbIB MOJIUCTHPOIIA.

2. Kak MOXXHO MOJy4YUTb BUHWIXJOPHJ, UMes KapOHJ Kaiblius, XJOPHUJ HATPUS, CEPHYIO
KUCI0TY U Boay? Hamummre ypaBHEHHs] COOTBETCTBYHOIIMX peakiuil. CocTaBbTe cXemy
NOJMMEpHU3alMK BUHUWIXIopUaa. [Ipennoxure XuMUKoO-pU3NIeCKUe METO bl aHATU3bl IS
HCCJIEOBAHMS  COCTaBa, MIPOYHOCTM HA TPOKOJ, TMPOYHOCTH HA pa3pbiB
MTOJIMBUHUIIXJIOPHIA.

3. Kak u3 xapOuma KaabIMss ¥ BOJBI TOJYYUTh YKCYCHBIA allbJCTHI, & 3aTeM BHHMJIAIeTaT?
CocraBpTe cxemMy noauMmepusanuu BHHMIanerara. l[Ipemanoxure ucnonsizoBanue JICK
—METOJIa JIsl ONIPEAEICHHS COCTaBa MOJIMMeEpa.
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WHUKATOpa KOMITCTCHITHH
[1K-5.2: OpranuzoBbIBa€T U MPOBOJUT Bonpocs! /151 NOATOTOBKH K 324eTy € OLIEHKOI:
CJIOKHBIC XUMHKO-(QH3HYCCKUE CoBpeMeHHBIE CIOCOOBI MOMyYeHUsT BOKHEHIIMX MOJIMMEPOB U HICCIENOBaHKE (PU3HKO-MEXaHMIECKUX
aHaJM3bl, PAOOTEI 10 HCCICIOBAHUIO XapakTepucTk ¢ ucnoib3oBaHueM ['OCToBckux —MeEToaMK niacmmacc- nompTwieHa  (119),
CBOIICTB MaTepHajioB nommnporwiena ([11), nmomuctupona (IICT), nomuBunmxnopuna (I1BX), nonmumernnmMerakpusiara
(IMMMA), nomaxpwionutpuiaa (ITAH), momukapbonara (ITK), momumammma-6 (kampona, ITA-6),
noiramuia 6,6 (Hainona, ITA-6,6), mommatunentepedranara (II12TD), momarerpadropatrnena (ITTDD);
KaydyykoB - HarypambHoro kaydyka (HK), cunrernueckoro kayuyka (CK), wusompenooro (CKW),
nomOytaguena (I1b), mommzobyrunena (I1IUB), nomimumeruncunokcana (ITIMC), nmomixiopornpena
(IIXTI), comomumepoB Tuma CK, ctuponsHoro (CKC), meruncruponsroro (CKMC), HUTpUIIBHOTO
(CKH), stunennporuienoBoro (CK3II). Mcnonb3oBanue B KaueCTBE Taphl M YIIAKOBKHU.
3amuTa npe3eHTalui Mo pe3ylibTaTaM OTEUECTBEHHBIX U 3apYOEKHBIX UCCIIEeI0BAaHUIN MOTUMEPHBIX
yHakoBOYHBIX MaTepuaioB Ha ocHoBe [12B/1, IIDH/I, I1I1, TIBX, [12T®, IIC.
[1K-5.3: [Iposepsiet coOnroieHue IIpuMepHBbIe MPAaKTHYECKUE 3aJaHHUS /ISl 324€Ta ¢ OLEHKOIi:
TpeOoBaHu HOPMAaTUBHOMN
IOKYMCHTALME TpH TPOBEICHHH 1.ITonustunen Beicokoro namieHus. Crnocod cuHTe3a. CTpykTypa moiumepa. TpeGoBaHUsS

aHaJIM30B U UCIBITAHUHN

HOpMaTHBHOﬁ AOKYMCHTAIIMK TIpU  TIPOBCACHUHN HUCIIbITaHuN. DOU3NKO-MEXaHUYECKHUE

XapaKTCPUCTHUKHU: TEPMOMECXAHUYCCKaA KpuBasi; Z[e(l)OpMaHI/IOHHaSI KpuBas.

B03MOXHOCTD HCITOJIF30BaHUS B KAUSCTBE YIIAaKOBKH.

2. Ionudytunen Huszkoro namieHus. CrocoO cuHTeza. CTpykTypa monumepa. TpeGoBaHUsS
HOPMATUBHOM JOKYMEHTAllMM MpPHU TPOBEICHHHM UCHBITaHUN. DPU3NKO-MEXaHUYECKUE
XapaKTepUCTUKU: TEpMOMEXaHUYEeCKash KpuBas; nedopMalMoHHAs KpuBas. Bo3MOXKHOCTbH

HCIIOJIb30BAaHHUA B KAUCCTBC YIIAKOBKH.

3. IMomuctupon. Cmoco® cuuTe3a. CTpykTypa mnonmumepa. TpeOoBaHHS HOPMAaTUBHOU
JOKYMCHTAlIMU IIpU TPOBCACHUU ucnplTannil. DPU3HKO-MEXaHNUECKUE XapPaKTCPUCTHUKHU
TEPMOMCXAHUYCCKAasl KpHBasi, )Ie(i)OpMaHI/IOHHaﬂ KpuBas. Bo3MOXHOCTE HCIIOJIB30BAaHUS B
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AHAUKATOPA
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KOMIIETEHIINU

OneHouHble CpeICcTBa

Ka4CCTBC YIIAKOBKHU.

4. Tomumporunen. Crnocod cuHTe3a. CTpykrypa mnonumepa TpeOoBaHus HOPMATHBHON
JOKYMCHTAllUU TIIpU IMPOBCACHUU ucnblTannil. PU3HKO-MEXaHUIESCKUE XAPaAKTCPUCTHUKHU
TEpMOMEXaHHYEeCKasi KpHBas; IedopMalMOHHAs KpuBas. BO3MOXHOCTh HCIIOJIB30BaHHS B
Ka4yeCcTBE YIaKOBKH.

5. Homuamua. Crnocod cunte3a. Crpykrypa mnosnuMepa. TpeOoBaHHs HOPMAaTHBHOMN
JOKYMEHTALMM TPH MPOBEJICHUU HCIBITAaHUH. (DH3MKO-MEXaHUYECKUE XapaKTEPHCTHKH:
TepMOMeXaHH4ecKasi KpuBas; jaedopManuoHHas KpuBas. BO3MOXHOCTh HCIOJIB30BAaHHS B
Ka4eCTBE yIaKOBKH.

6. IomuBununxnopua. Crnocod cunte3a. CTpykTypa nonumepa. TpeGoBaHHs HOPMAaTUBHOM
JOKYMEHTAIlMU TpH TPOBEACHUMU HCHbITaHUA. DU3NKO-MEXaHMYECKHE XapaKTePUCTUKU:
TepMOMEXaHWUeCKas KpuBas; AepopMallMOHHAas KpuBas. BO3MOXHOCTh HCHOJIH30BaHUS B
KaueCTBE YMAKOBKH.

7 INommatunentepedranar. Cnocod cuHre3a. CrpykTtypa noaumepa. TpeGoBaHus
HOPMAaTHBHOM JIOKYMEHTAllMM TpU MPOBEAEHUM HCIbITaHUuN. DU3NKO-MeXaHHYecKue
XapaKTepUCTUKH: TepMOMEXaHMUecKas KpuBas; aedopMaloHHass KpuBas. Bo3MoXHOCTbH
MCIIOJIb30BaHUs B KAYECTBE YIAKOBKH.




0) Ilopsiiok mpoBeaeHUs MPOMEKYTOUYHOM aTTECTAIlUN, MIOKA3ATEJIN U KPUTEPHH
OLICHUBAHMUSL:

[TpoMexxyTouHast aTTeCTanus 1Mo JUCHUILIHHE « XUMUS U (HU3HKA TOJTUMEPOB» BKIIOYAET
TEOPETUYECKHE BOTIPOCHI, O3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHUS 00yYArOIIMMUCS 3HAHHM, 1
NPaKTUYECKHUE 3aaHNUs, BBIBISIIOIINE CTENCHh C(HOPMUPOBAHHOCTH YMEHUI U BIIaJICHHIA,
IPOBOIUTCA B (hOpME 3aUeTa C OLCHKOM.

3a4yer ¢ ONEHKOW MO JAAHHOW AWCIMIUIMHE MPOBOAUTCS B YCTHOH ¢opme mo Owmieram,
KaKIbIH U3 KOTOPBIX BKIIOYAET 2 TEOPETUYECKUX BOIIPOCA U JIBA IPAKTUUECKUX 3aJaHUSI.

IMoka3aTeu U KPUTEPUH OIIEHUBAHUSI 3a4eTAa:

— Ha OLIEHKY «OTJHYHO» (5 6amioB) — oOyyaromuicss 1eMOHCTPUPYET BBHICOKUN YPOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHIMH, BCECTOPOHHEE, CHUCTEMAaTHYEeCKOe U INIyOOKoe 3HaHue
y4eOHOro MaTepuasia, CBOOOJHO BBINOJHSET MPAKTHUECKUE 3aJaHMsl, CBOOOIAHO ONEpUpPYET
3HaHUSIMM, YMEHUSMU, IPUMEHSET UX B CUTYaLUAX HOBBILIIEHHON CII0KHOCTH.

— Ha OLEHKY «Xxopomo» (4 6amia) — oO0yJaromuiicss 1eMOHCTPUPYET CPEAHHI YpOBEHb
c(OpPMHUPOBAHHOCTH KOMITCTECHIIMI: OCHOBHBIC 3HAHUS, YMEHHS OCBOCHBI, HO JIOIYCKAIOTCS
HE3HAYUTEIIbHBIC OIMOKH, HETOYHOCTH, 3aTPYAHCHHUS IIPH aHATUTHYECKUX OTIEPaIUsX, IEPEHOCE
3HAaHWIA U YMEHU Ha HOBBIC, HECTAH/IAPTHBIC CHUTYaIHH.

— Ha OIICHKY «YyAOBJIETBOPUTEJbHO» (3 Oamra) — oOydYaromIMiics IEeMOHCTPUPYET
MOPOTOBBIA YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETCHIIMM: B XOA€ KOHTPOJBHBIX MEPOINPHUSTUN
JIOTTYCKAIOTCS OLIMOKU, TPOSIBISETCS OTCYTCTBHUE OTHAEIBHBIX 3HAHWW, YMEHUM, HaBBIKOB,
06yqa101111/11‘/'1csl HCIBITBIBACT 3HAYUTCIBHBIC 3aTPYAHCHUSA IIpHU OICPHUPOBAHHMMU 3HAHUAMHU U
YMEHHSIMH MPU UX MEPEHOCE Ha HOBBIE CUTYAIIUU.

— Ha OIIEHKY «HEeY/A0BJIeTBOPUTEILHOY (2 6aia) — 00yJaromuics JeMOHCTPUPYET 3HAHUS
He Oosiee 20% TeopeTHuecKoro maTrepualia, JOMYCKAaeT CYIIECTBEHHBIC OIIMOKH, HE MOXKET
MOKAa3aTh UHTEIUIEKTya IbHbIe HABBIKU PEIICHHsS MPOCTHIX 3a/1a4.

— Ha OLEHKY «HeyAOBJIeTBOPUTeJAbHO» (1 Oamn) — oOyuarouuiicss He MOXKET IMOKa3aTh
3HaHHS Ha YPOBHE BOCIPOU3BEACHUS U OOBSCHEHHS HHPOpPMAIMH, HE MOXET I0Ka3aTh
MHTEJJIEKTYaJIbHbIE HABBIKM PELEHUS IPOCTBIX 3a/a4.



