OHIeNnbCCKUN TEXHOIOTMUECKUA HHCTUTYT ((pusnan)
(enepanbHOro rocy1apCTBEHHOIO OIOP)KETHOTO 00pa30BaTEIbHOIO
YUPEXKJIEHUS BbICILIEr0 00pa3oBaHUs
«CapaToBCKuUli TOCYAapCTBEHHBIN TEXHUYECKUI yHUBEpcUTET NMeHH [ arapuna 10.A.»

Kadenpa «Texnonoruu u o00opyoBaHuE XUMHUUECKUX, HEPTETa30BbIX
Y TIUIIEBBIX TPOU3BOICTBY

PABOYAS ITPOT'PAMMA
10 JUCLIUIIIINHE

b.1.3.2.1 Xumus u pusuka noJimMeposn

HarnpaBJCHUS TTOATOTOBKHU
18.03.01 XumMuueckas TEXHOJIOTHS
[Tpoduns 4 «TexHOTOTHS XUMUYECKUX U HEPTEra30BhIX IPOU3BOJICTBY

®opMbl 00yUeHHs: OYHAs, 3a09Has
O0BEM TUCLHUIIIINHEL:
B 3aUETHBIX eqUHHUIaX: 4 3.€.
B aKkajeMuuyeckux yacax: 144 ax.u.

Durensc 2025



PabGouass mporpamma mo gucrmummae b.1.3.2.1 «Xumus u ¢Qusuka
MOJUMEPOBY» HampasiaeHuss NoArotoBku 18.03.01 «Xumuyeckas TEXHOJIOTHSI
npoguib Ned «TexHONOTHS XUMHUYECKMX U He(TEra3oBbIX IPOU3BOJCTBY
COCTaBJICHA B COOTBETCTBUU C TpeOoBaHUsMU DenepalibHOro rocydapCTBEHHOTO
oOpa3oBaTensHOTO CTaHmapTa Bbicmiero obOpazoBanus 18.03.01 «Xummdeckas
TEXHOJIOTHsD), YTBEPKJICHHBIM ITpUKa3oM MuHoOpHayku Poccun npukasz Ne 922 or
7 aBrycra 2020 rona.

PabGouas nporpamma:

o0cyx/IeHa M PEKOMEHI0BAaHA K YTBEPXKICHUIO peleHueM Kadeapsl
«Texnonoruss u 00OpYy/IOBaHHE XHUMHUYECKUX, HE(PTErasoBblX M MHUIIEBHIX
npou3BoacTB» OT «11» anpens 2025 r., nporokoin Ne 9.

3aBenyromuii kadeapoit TOXII Slisio /JTeBkuna H.JIL./

ono0pena Ha 3acenanuu Y MKH ot «16» anpens 2025 r., npotokosn Ne4.

Ipencenarens YMKH Idngiser [Tepiuna HIL/



1. Henu 1 3a1a4M AU CHUITHHBI

Llenp mnpenopaBaHus AMCHUIUIMHBL (OPMUPOBAHUE TEXHOJIOTHMUECKOIO
MHUPOBO33p€HHUsl OakalaBpoB Ul HUX IPOU3BOACTBEHHO-TEXHOJIOIMYECKOH H
IPOEKTHO-KOHCTPYKTOPCKON MPO(heCcCHOHATIbHON JeATENIbHOCTH

- 3HAaKOMCTBO CTYJEHTOB C OCHOBAMM HAayKd O IIOJMMEpAX U ee
BOKHEHUIIUMU IPAKTUYECKUMH ITPUIIOKEHUSMH;

— (OpMHPOBAHHE Yy CTYIAEHTOB TIJIYyOOKMX TEOPETHYECKUX 3HAHUW U
IPaKTUYECKUX HABBIKOB B JAHHOW 00JIACTM HAyKU U MPAKTUKHA, HEOOXOIMMBIMU
JUISL UX TIPOU3BOJCTBEHHON Y HAYYHOU JEATEIIBHOCTH.

3anaun U3y4eHHs JUCIIUTUTHHBIL:

— 00 0COOEHHOCTSIX CTPOCHHS BBICOKOMOJIEKYJIIPHBIX COEAMHEHUIA;

— TE€OPUH OCHOBHBIX IIPOIIECCOB CUHTE3a MOJIUMEPOB;

— cneuru(UIECKUX CBOMCTB BHICOKOMOJIEKYJISIPHBIX COSIUHEHHH, CBSI3aHHBIX
C UX CTPOCHHEM; TUIACTU(HUKAIINH TOTUMEPOB;

— 0 (u3MYECKHX CBOWCTBaX MOJUMEPOB; (a3oBBIX M arperaTHbIX
COCTOSIHUSIX; CTPYKTYpooOpa3oBaHuu; 1ehopMaIliOHHBIX CBOICTBAX;

— 00 0COOEHHOCTSX PACTBOPOB MOJIUMEPOB;

— MOHMMAHUE CBSI3U MEXIY CTPOSHUEM U CBOMCTBAMU IOJIMMEPOB;

— 0 croco0ax MOIy4eHHUs M CBOMCTBaX OCHOBHBIX THIIOB ITOJIMMEPOB

2. Mecto pucuuniaunnsl B crpykrype OIIOII BO

Huctunnuaa b.1.3.2.1 «XuMus u ¢pusnka noJauMepoB» OTHOCHUTCS K YacTH,
dbopmupyemMoil  yyacTHHMKaMH  oOpa3oBaTelbHbIX  OTHOIneHud  bioka 1
«JIUCTUTIIMHBI (MOJTYIIN ).

3. TpeGoBaHus K pe3yabTaTaM OCBOCHHS 1M CHUININHBI

N3yuenne AUCIUIUIMHBI HaAMpaBieHO Ha (QOpPMUPOBAHHUE CIIETYIOIIUX
KOMITETEHIINN:

[1K-4 CriocobeH ocyImecTBIATh MPOBEACHUE padOT 1Mo o0paboTKe U aHaJH-
3y HAyYHO-TEXHUUYECKOU MH(OpMAITUU U pe3yTbTaTOB UCCIICTOBAHUIM.



[lepeuyeHp IJIaHUPYEMBIX pE3yJbTaTOB OOYyYEHHUS IO JUCIUILINHE,
COOTHCCCHHBIX C IINIAaHUPYCMBIMH pPE3yJIbTaTaMH OCBOCHUA O6paBOBaT€HBHOﬁ
MIPOrPaMMBbl

Kon u Kona u HauMeHOBaHME HHIUKATOPA HaumenoBanue nokazareis

HAaUMEHOBaHUE JOCTHKEHUS] KOMITIETEHLIUU OLICHUBAHUS
KOMIIETEHIINU (cocTaBisOIIeH KOMIEHTEHIIN ) (pe3ynbTara oOydeHus 1o
(pe3ynbTar JTUCITUTLITIHE)
OCBOEHUS)
[1K-4 Criocoben N/-1nk-4 Cnocoben HpOBO,Z[I/ITE. 3HATH:METO/IBI IPOBEICHHUS 1
OCYIIECTBIISTh aHau3 Hay4YHO-TEXHUYECKOMN

npoBejieHue paboT
1o 00paboTKe U

JIATECPATYPHI 110 crocobaM CHUHTE3a
U OHNpCACIICHUIO XUMHUYCCKUX U

00pabOTKN HAyYHBIX
UCCIICJOBAaHHUI ¥ TEXHUYECKON
uHpOpPMALINHY IO CIIOCO0aM

aHaJu-3y HayuHo- (U3HKO-XMMUYIECKUX CBOHCTE | 1 1vucrms u cBoiicTBaM
TEeXHUYECKOM T10JIUMEPOB; 00pabaTHIBATE | (010 mHbIX THIIOB OMMMEPOB:
uHpOPMALUH 1 pe3ynbTaThl  MCCIENOBaHU 110

PE3yIbTAaTOB M3y4EHHUIO CBOWCTB IIOJIMMEPOB YMETB: IIPOBOUTD MONCK HAYTHO-
HCCITEIOBAMHIL. TEXHUYECKOH HH(POPMALIUH 110

M3y4aeMOI TEMATHUKE;
AHAIIM3UPOBATh PE3YJIbTAThI
HKCIIEPUMEHTA 10 CBOMCTBAM
IIOJINMEPOB;

BJIA/IeTh: IIPAKTUYECKUMHU
HaBbIKaMU 00pabOTKH Hay4HO-
TEeXHUYECKOH MH(pOpMaIK U

pe3yJIbTaTOB UCCIECTOBAHUN 110
U3Y4YEHUIO CBOWCTB IOJIUMEPOB




4. O0beM IMCUUILTHHBI M BUABI y4e0HOI padoThI

ouHasn hopma odyuenusn

aK.4acoB
Bun yueOHOM nesTelbHOCTH Beero 10 CEMeCTpaM
5 cemecTp
1. AyauTopHBbI€ 3aHSATHS, YaCOB BCErO, B TOM YHCJIC: 64 64
* 3aHATHA JIEKIIUOHHOI'O THIIA, 32 32
* 3aHATHUS] CEMUHAPCKOTO TUTIA:
MPAKTUYCCKHUE 3aHSATHSI
n1ab0opaTOpHBIE 3aHATHS 32 32
B TOM YHCJIC 3aHATH B (DOpME MPAKTHYECKOM MOJITOTOBKH
2. CamocrosTenpHas padoTa CTyJICHTOB, BCETO 80 80
— KypcoBasi pabota (IpOeKT) - -
(omcymemeyem — / npu nanuuuu +)
— pacueTHO-Tpaduueckas pabora - -
(oTCyTCTBYET — / IPW HAIMIHH +)
3.IIpoMexyTodHasT aTTECTAIIHS: IK3aMEH IK3aMEH
9K3aMeEH, 3a4em ¢ OYeHKOll, 3a4em
O0BEM AUCHUIUIMHEI B 3a4E€THBIX €IUHULIAX 4 4
O0BeM OUCILUILIAHEL B aKaJl. yacax 144 144

3a0unasn hopma odyuenus

3aouHas Gpopma 3aouHas Gopma
00yueHus (aka. 00y4eHus 1o
YacoB) WH/IMBUYaIbHBIM
Bup yueOGHOI nesTenbHOCTH ITaHaM B yCKOPCHHBIC
CPOKH (aKaj. 4acoB)
Bcero 1o Bcero 1o
ceMecTpam ceMecTpam

1. AynutopHsbie 3aHSATHS, 9aCOB BCETO, 20 20
B TOM YHUCIIE:

* 3aHATHA JIEKIIMOHHOI'O THUIIA, 8 8

* 3aHATHUS CEMUHAPCKOT0 TUMA:

MPAKTUYECKHE 3aHATH
71a00paTOPHBIE 3aHITHS 8 8

B TOM YHCIIE 3aHATHS B (popMe MpaKTHIECKOM
TIOJITOTOBKH
2. CamocrosTenbHas paboTa CTyI€HTOB, 128 128
BCETO
— KypcoBasi paboTta (TIpOeKT) - -
(omcymemeyem — / npu nanuuuu +)
— pacueTHo-Tpaduueckas paboTta - -
(omcymemeyem — / npu nanuuuu +)
— KOHTpOJIbHas paboTa + +
(omcymemeyem — / npu nanuuuu +)
3.IlpomexxyTouHas aTTECTALIUSA: 9K3aMEH | SK3aMEH
9K3AMEH, 3a4em ¢ OYeHKOlL, 3auem
NUTOI'O: aK.4acoB 144 144
OO1ast TPYA0EMKOCTh 3ad. el 3 3




5. Conep:xkanue [IUCHUIUVIMHBI, CTPYKTYPMPOBAaHHOE 10 TeMaM
(pasaenam) ¢ ykazaHMeM KOJHYECTBA AaKaJeMHMYEeCKHX YacOB M BHI0B
Y4eOHbIX 3aHATHI

5.1. Conep:kaHue IMCUUIIMHBI

Tema 1. Beenenme. OCHOBHbIC NOHATHS O BBICOKOMOJIEKYJISIPHBIX
coequHenusix. Kinaccudgukanus, HoMeHKJIaTypa.

Ucrtopust pa3Butus xumun BMC. BbICOKOMOJIEKYIISIPHBIE COEAMHEHUS, UX
poJib B MPHUPOJIE W 3HAYEHHE B HAPOAHOM XO03sMcTBE. OCHOBHBIE MOHATHS U
omnpenesieHus. BakHeWlne CBOMCTBA NOJMMEPHBIX BEIIECTB, B CPAaBHEHUH C,
HU3KOMOJIEKYJISIPHBIMH COeAMHEHUAMHU. Kiaccupukanuu moamMepos.

Tema 2. llenHble npouecchl 00pa3oBaHUA MAKPOMOJICKY.I.

Knaccuduxanus OCHOBHBIX METOJIOB IIOJTy4YECHUS IIOJIMMEPOB.
Knaccudukanus memHblx MOJIMMEPU3AIMOHHBIX TpolieccoB. [loHsATHE O HEmHBIX
peakuusax. MexaHu3Mbl pEaKUMU LENHOM MOJUMEPU3ALUH. Peakumonnas
CIIOCOOHOCTH MOHOMEPOB U pauKaiioB. PajukanbHas noluMepu3anus, KUHETHKA,
MEeTObI ITpoBeneHUA. OHHas noauMepusnus, MEXaHU3Mbl, KUHETUKA IPOLIECCOB.
OcobeHHocTH.

Tema 3. CTyneHuyaTble Npouecchbl 00Pa30BaAHUA MAKPOMOJIEKY.I.

CryneHuaras mojauMepusaius. XapakTepUCTHKa MOHOMEPOB, CIIOCOOHBIX
BCTYIIaTh B PEAKIMI0, CIOCOOBI TMPOBEACHUS CTYNEHYATOW MMOJUMEpU3AIIUU.
[TonukoHaeHcanusi. MexaHu3M U KUHETHKA.

Tema 4. IlonmuMepu3anusi HUKIMYECKHMX MOHOMEpPOB. XHMMHYECKHE
peaKkuu nNoJIMMepoB.

XUMUYEeCKHe  peakuuu — noguMmepoB  [lonmmmepusanms — OUKIMYECKHX
MOHOMEPOB. TepMoarHamuKa Ipouecca. BivsHue yciaoBui IPOBEICHUS PEAKLUN
Ha PaBHOBECUE UMK — IOIMMEP». XUMHUYECKHE PEaKUUU, HE NPUBOLALIUE K

U3MEHEHUIO  CTENEHW  TOoJMMepu3aluu  MakpoMmoiekyna.  OcobeHHocTH
pPEaKIMOHHON  CcMOCOOHOCTH  (YHKIHMOHAJIBHBIX ~ TPYyHH  MaKPOMOJEKYIL.
[lonmuMmepaHamoruynble  IpEeBpalleHus.  BHYTpUMOJIEKYISIpHBIE — PEaKLHH.

MexmonexkyispHble peakuuu. JecTpyKius oJmMepoB.

Tema S. Moaupukanus noiumMepos.
Moaudukanuss noaumepoB. CrnocoObl  (HU3MYECKOM W XUMHUYECKOU
MoAU(pUKALUU TOAUMEPOB. [IporHo3upoBanue CBOMCTB MOJIUMEPOB.

Tema 6. MakpoMoJiekyJibl U UX (pU3NYECKHE CBOWCTBA. ArperatHble,
(puznyeckue u paszoBbie COCTOTHUSA MOJUMEPOB.

MaxkpoMoneKkybl U UX (U3NYECKUe CBOMCTBA. ArperaTHble, GU3NYECKUE U
¢dazoBeie cocTosHusA monuMepoB. Kondopmamms u koHbuUryparus HOIUMEPOB.
['n6kocts Makpomonekyn. CBoOOAHO-cOowieHeHHass Ienb. CBsA3b THOKOCTH C
XUMHUYECKUM CTpoeHHueM. AMop(dHble moiauMepbl. Tpu (PU3NYECKUX COCTOSHUS



amoppubpix  monuMmepoB.  Kpucramnmueckue — mommmepsl.  [dedopmarnus.
Hedopmarionnbie cBOMCTBA MOJIUMeEpPOB. [IpouyHOCTHBIE CBOMCTBA MOJIMMEPOB.

Tema 7. HagmoJiekyJasipHasi CTPYKTYpa NOJUMEPOB.

HanmonekynsipHas cTpykrypa noauMepoB. HagMonekynspHas opraHu3anus
aMOp(HBIX TOJMMEPOB M €€ BIUSHUE HA CBONCTBAa IMOJHMMEPHBIX Tell.
HanmonekynsipHas CTpPYKTypa KpUCTaUIMYECKUX MOIUMEpoB. COBpEMEHHbIE
METO/IbI UCCJIEAOBAHUS CTPYKTYPHI ITOJTUMEPOB.

Tema 8. PacTBopbI HoJIUMEpPOB

PactBopsl monumepoB MakpoMosekyiasl B pacTBopax. HaOyxanue
noaumMepoB. DakTopsl, onpenensmone Ha0yxanue. KuHetuka u TepMoarHaAMUKA
HaOyxaHusa. PacTBopuMocTh monauMepoB. TepMOAMHAMUYECKUN  KpUTEpPUU
PacTBOPUMOCTH.

5.2. Pa3nenbl, TeMbl JUCIUIIMHBI M BHABI 3aHATHH

ouHasn hopma 00yuenusn

Bupel 3aHTHH, BKIIOYAs CAMOCTOSITEIBHYIO Konx
paboTy cTy/eHToB (B aKkaJ.4acax) WHIUKaTOpa
HanmenoBanwue pasnena, 3aHSTHS 3aHSITHS camoc— JOCTHKEHUS
Ne TEMBI TUCITUTLINHBI JIEKIIMOHHOTO | CEMUHAPCKOTO | TOSATENbHAs | KOMIIETEHIIUU
/1 THIIA THUIIA / U3 HUX pabora
B (hopme
MPAaKTUYECKOMN
MOJITOTOBKH
1. | Beenenue. OcHOBHBIE N-1nk-4
TIOHSATHSI O
BBICOKOMOJICKYJISIPHBIX 2 4 i
COCTMHEHHUSIX.
Knaccudukanus,
HOMEHKJIATypa.
2. | Llemuble mporeccs NJI-1nk-4
o0Opa3oBaHUs 6 10 10
MaKpPOMOJIEKYJT
3. | CrymeH4arble pOIIECChI N-1nk-4
o0Opa3oBaHUs 6 10 10
MaKpPOMOJIEKYJT
4. | [Nonumepu3zarus N-1nk-4
MUKITTICCKIX MOHOMEPOB 4 3 10
XUMHUYECKUE PEeaAKITHH
MOJITMEPOB
5. | Moauduxkarus noaumMepoB 4 10 N/1-1nk-4
6. | MakpomoJIeKyJIbl 1 UX N-1nk-4
¢du3nveckre CBONCTBA.
ArperartHble, pU3HIECKUE 4 10
1 ($a3oBbIE COCTOSTHUS
MOJINMEPOB.




7. | HagmonekynspHas 4 10 N-1nk-4
CTPYKTYypa MOJUMEPOB.
8. | PacTBOpHBI MoNMMeEpOB. 2 20 N-1nk-4
HTtoro 32 32 80
3a0unan popma odyuenus
Buppel 3aHTHH, BKIIOYAs CAMOCTOSITEIBHYIO Kon
paboTy CTy/IEHTOB (B akaj.4acax) WHIUKAaTOpa
HaumenoBanue pasnena, 3aHATHUS 3aHATHS camoc— JOCTHKECHUS
No TEMBbI TUCIUTINHBI JIEKIIMOHHOTO | CEMUHAPCKOTO | TOSTENbHAS | KOMIIETEHIMH
o/ THIIA TUTA / U3 HUX pabota
B (hopme
MPAKTUYECKOU
MOJTOTOBKH
1. | Beegenue. OcHOBHEIE 2 4 15 N/1-1nk-4
TIOHSTHSI O
BBICOKOMOJIEKYJISIPHBIX
COCITUHCHMUSIX.
Knaccudukanms,
HOMEHKJIaTypa.
2. | LlenmHbIe mporeccsl 2 15 N-1nk-4
oOpa3oBaHUs
MaKpPOMOJIEKYIT
3. | CrymeH4arbie mpoIecchl 2 15 N-1nk-4
o0Opa3oBaHUs
MaKPOMOJIEKYJT
4. | [lonmumepusanus 2 4 15 N-1nk-4
UKINYECKIX MOHOMEPOB
XUMHUYECKUE PEAKIUN
TIOJINMEPOB
5. | Moauduxkanus noaumepon 15 N-1nk-4
6. | MakpoMoeKymbl U ux 15 N-1nk-4
¢u3nueckue cBoMCTBa.
ArperaTHble, pU3NIECKUE
1 (ha30BBIE COCTOSTHUS
TIOJINMEPOB.
7. | HagmonekynsipHas 15 N-1nk-4
CTPYKTYypa MOJUMEPOB.
8. | PacTBOpHI monMMepoB. 19 N-1nk-4
Hroro 8 8 124

5.2. IlepeyeHb NpaKTUHYECKUX 3AHATHH
Ipakxmuueckue 3anamus He npedycmMompeHul




5.3. Ilepeuensb J1aHOpaATOPHBIX padoT

No HaumenoBanue HaumenoBanue O0beM TUCHUIUIMHBI B aKaJl. dyacax
/1 pasnena, TeMbl nabopaTopHON pabOThI OYHast OYHO- 3a04yHas
JUICITUTUIAHBI dbopma 3a04Has dbopma
o0yueHHs dopma o0y4yeHus
oOy4eHus
1 | Beenenue. OcHOBHBIE Bszkocts pacTBOpOB 4 4
MIOHSTHSL O MOJINMEPOB
BBICOKOMOJICKYJISIPHBIX
COETMHEHHUSIX.
Knaccudukanus,
HOMEHKJIATypa.
2 | LlertHbIe iporiecchl XuMuyeckue 10
o0Opa3oBaHUs MpeBpalIeHUs] W CHUHTE3
MaKpOMOJIEKYJI nmosmmepoB. CuHTE3 U
CBOICTBa
MOJIMKAIIPOAMHUIA.
Onpenenenue
MOJIEKYJIIPHOW MacChl.
3 | CryneHuarsle Ceruaras 10
MIPOLIECCHI 00pa30BaHUS | ITOJTHKOH ICHCAITUS
MaKpOMOJIEKYJT (benonopopManbaeruIHbIX
OJINTOMEPOB.
4 | ITonmumepuzanus Huknu3anuys ITAH 8 4
IIUKITAIECKIX BOJIOKHA.
MOHOMEPOB
XUMHUYECKUE PEAKIUN
TIOJINMEPOB
Hroro 32 - 8
5.4. 3agaHus I CAMOCTOSAATEJIbHOM padOThI CTYy/IEeHTOB
No | HaummenoBanue paznena, | 3amanus, BONpockl, g | O0beM AUCIUIUIMHBI B aKaJl. yacax
n/m TEMBI TUCITUTLINHBI CaMOCTOSITENILHOTO OYHAas |0OYHO-3a0YHAas| 3a04YHas
n3y4yeHus (3a1aHus) dbopma dbopma dbopma
oOydeHus | oOyueHus |oOydeHus
1. | Beenenue. OcHOBHBIC Uctopus pa3BUTUSA - 15
TTOHSITHS O XUMHUH BMC.
BBICOKOMOJIEKYJISIPHBIX BricokoMounekymnsipHbie
COCTUHCHHUSIX. COCITMHEHUS, UX POJIb B
Knaccudukanus, PHUPOJIC ¥ 3HAYCHHE B
HOMECHKJIATYpA. HApOHOM XO3SIICTBE.
2. | LlenHbie mpoIieccsl PanukannHasg 10 15
oOpa3oBaHUs MoJIMMEpU3aIus,
MaKpOMOJIEKYI KUHETHUKA, METO/IBI
npoencHus. VoHHas
MOJIMMEpH3aITHs,
KMHETHKa  Tpolecca,
pacuer CTCTICHH
MOJIMMEPHU3aALUU u

CKOPOCTH Tpoliecca




CryneHuaTsle Iporiecchl | MeXaHu3M M KHHETHKa 10 15
o0pa3oBaHUs CTYNEHUYATHIX
MaKpOMOJICKYJT IPOLIECCOB
[Monmumepu3zarus [Tomumepu3zarus 10 15
[UKJINYECKIX MOHOMEPOB | IUKIMYECKUX
XUMHYECKUE PEAKLUN MOHOMEPOB.
MOJIMMEPOB Tepmonnnamuka
mporecca. Bimsinue
YCIOBUIl  TpOBEACHUS
peakuuu Ha
pPAaBHOBECHE «IIMKI —
HOJIIMEPY.
Monudukarus [TporHo3upoBanue 10 15
IIOJIUMEPOB CBOMCTB  IIOJIUMEPOB
py MOIU(pHKALIUH
MakpoMoneKyJbl U UX ['nOkocTh 10 15
¢u3nuecKre CBOIMCTBA. MaKpOMOJIEKYII.
Arperartnble, pusndeckue | CBoOOAHO-
1 (a30BbIC COCTOSHUS COWJICHEHHAs 1eTIb.
IIOJINMEPOB. Ces3p  THOKOCTH €
XUMHYECKHM
CTPOCHUEM
Hanmonekynspras CoBpeMeHHBIE METO/IBI 10 15
CTPYKTYpa HOJIMMEPOB. MCCIICTOBAHMS
CTPYKTYpBI
TIOJINMEPOB.
PacTBopbI monumepos. PacTBopuMocCTb 20 19
TIOJTUMEPOB.
TepMoauHamMU4YECKUI
KpUTepui
pPacTBOPUMOCTH
Hroro 80 124

6. PacueTHo-rpajduueckas padora
Pacuemno-epagpuueckas paboma ne npedycmompena

/. KypcoBas padora
Kypcosas paboma ne npedycmompena

8. KypcoBoii npoekTt
Kypcosoii npoexm ne npedycmompen

9. KonTposabHas padora
KontponbHass paboTa mpemnycMOTpeHa Yy CTYACHTOB 3a0YHOTO OOYYCHHS.

3amanue BbIAAETCS YCTAHOBOYHOM CECCHMM W3 METOJAMYECKUX YKa3aHHi,
pacnosoxenHbix B MOC.




10. OueHouyHble CpeACTBA AJsi NMPOBeJeHHS TEKYNIEro KOHTPOJIA H
MPOMEKYTOUYHOM aTTeCTAUN

OueHuBaHue pe3ydbTaTOB OOy4YeHUsT MO JUCHUIUIMHE ¢ YpPOBHSA
c(hOPMHUPOBAHHOCTH KOMIMETEHIMI (4acTH KOMIIETEHIIMM) OCYIIECTBIISIETCS B
paMKax TEKYyLIEro KOHTPOJsS YCHEBAEMOCTH M NIPOMEXKYTOYHOM aTTECTalud B
cooTBETCTBUM ¢ DOHIOM OIIEHOYHBIX CPEICTB.

JIns OLleHKHU 3HAHUW, yYMEHUW, HABBIKOB W (WJIM) OMbITA JEATEIBbHOCTH,
XapaKTePU3YIOMIMX 3Tanbl (OPMHUPOBAHUS KOMIIETCHLUN B MPOIIECCE OCBOCHUS
TUCIUTUIMHBL «XUMHS W (U3HKA TOJMMEPOB» MPOBOJUTCS TPOMEKYTOUHAS
aTTecTanys B BUJAE dK3aMeHa. IIponenypa onieHMBaHUs 3HaHWM, YMEHHM, HABBIKOB
M0 JUCIUIUIUHE «XUMHS U (PU3MKA MOJIUMEPOBY» BKJIIOYAET Yy4YeT YCHEUIHOCTH
BBINIOJIHEHUS J1a0OpaTOpHBIX pPabOT, CaMOCTOSTENBHBIX pabdOT, 3aJaHuld Ha
MPAKTUYECKUX 3aHATUSAX (CEMUHAphl, pEIIeHHe 3aj]ad) W cJady »dK3aMeHa.
JlabopaTopHble pabOTHl CUMTAIOTCS YCIHEIIHO BBIMIOJHEHHBIMH B  Cllydae
MpEeNOoCTaBleHUsl oTueTa (KypHala), BKJIIOYAIOUIETOo TeMy, Ielb, XOJ paloTHhl,
pe3yJbTaThl SKCIIEPUMEHTA, UX aHaIN3 U BeIBOABL. [IIkana oneHnBaHusa — «3a4TEHO
/ He 3a4TeHO». «3auTeHOo» 3a Jab0paTOpHYIO pabOTy CTABUTCS B Clydyae, €CJIM OHa
MOJIHOCTHIO TPABUJIBLHO BBIMOJHEHA, MPU ATOM OOYYaIOIMIMMCS MPU OTYETE
NOKa3aHO CBOOOJIHOE BJIAJIEHHME MarepuayioM o aucuumuinHe. «He 3auteHo»
CTaBUTCA B cllydyae, €cid paboTa BBINOJHEHA HENMPAaBWIbHO, TOTJa OHA
BO3BpAIlla€TCd Ha JOpabOTKy W 3aTeéM BHOBb CJAETCI Ha MPOBEPKY
npenojasarento. Pabota Ha MpPaKkTUYECKUX 3aHATUSAX CUMTAETCS 3aYTEHHOW Mpu
aKTUBHOW pabOTe HA CEMUHApax, PEIICHUH 3a/1ay.

CamocrosiTenbHasi paboTa CUMTAETCSl YCIEUIHO BBIMIOJIHEHHOM, B cllydae
€ClIM mpopadoTaH TEOPETUUECKUU Marepuas Mo KakIoh Teme. 3aaaHust
COOTBETCTBYIOT IyHKTY 9 paboueii mporpammel. OTueT 1o CPC npencrasisercs B
BUujie pedepara, MOKIAIBIBACTCS HA TMPAKTUUECKUX 3aHIATHSIX WIM B JHU
koHcynbTanuii mo CPC, ycranoBieHHble Kadenpoil.

K sx3ameny no aucumiuivae o0ydaromuecs AOMYyCKaTCs MPU BHIMOTHEHUN
JabopaTopHBIX PabOT, MPEAOCTaBICHUA O(POPMIICHHBIX OTYETOB U BBITIOJHEHUS
3aJlaHui 10 BCEeM J1abOpaTOpPHBIM; TPOPAOOTKE TEOPETHYECKOTO MaTepHalia IIo
CaMOCTOSITeIILHOM padoTe.

OcHOBHOM (GopMOI MPOMEKYTOUHON aTTECTAIMU SIBJISICTCS DK3aMEH B BHUJIC
YCTHOTO OTBeTa 1o OujeTy. OTMEeTKa «OTJIIMYHOY» BBICTABJISETCS MPHU MPABUILHOM,
MOJIHOM, JIOTUYHO MOCTPOEHHOM OTBETE, YMEHHUM ONEPUPOBATH CIELHUATBbHBIMU
TEPMUHAMHU, CIHOCOOHOCTH  WJUIIOCTPUPOBATH  TEOPETUYECKHE  IOJIOXKEHUS
MPaKTUYECKUM MaTepuaioM, JeslaTh 00o0uaronme BoiBoAbl. OTMETKa «XOPOIIO»
CTaBUTCA B TOM cllyyae, KOrja CTYIEHT B I1I€JIOM NpPaBWJIbHO OTBETUJ Ha
MOCTABJICHHBIC BOMPOCHI, COOJIOZAsl JIOTUKY W3JIOKCHUS Marepuasna, HO
HEJOCTAaTOYHO TOJHO WM 0€3 JODKHOM apryMeHTallMd OCBETHJI BOIPOCHI
’K3aMEHalMOHHOro ouneta. OTMETKa «yIOBIETBOPUTEIHLHOY» BBHICTABISIETCS B TOM
cillydyae, KOrJa CTYAEHT HM3JI0KHWI TOJBKO OTHEJIbHbIE HECUCTEMATU3UPOBAHHBIE
TEOPETUUECKHE TOJOXKEHHsI MO BOMpPOCaM 53K3aMEHAIMOHHOTO Omiera 0e3 ux
HEOOXOJMMOW apryMeHTaluu uiu 0e3 KOHKpeTu3anuu (aktamu. OTMETKa «HE



YAOBJIETBOPUTEIHHO» BBICTABIISIETCS MPH HECOOIIOJICHUM BBIIIENIEPEUNCIECHHBIX
YpOBHEM OCBOEHHUS MaTepuaa.

ypOBHI/I OCBOCHMS KOMIICTCHIIM

Crynienu ypoBHei OTnuyuTenbHbIe TPU3HAKU
OCBOCHHUS
KOMITETEHIIUU
[loporoBbiii 3HAeT M TOHUMAET TEOPETHUECKUN MaTepuail ¢

(YZIOBJIETBOPUTEIIBHBIN )| HE3HAUUTEILHBIMU IPOOETaMU

HC JOCTATOYHO YMCCT IIPHUMCHATDH IMPAKTHUYCCKUC 3HAHUA
B KOHKPCTHBIX CUTyallusX

HU3KOE KA4YeCTBO BBHITIOJHEHUS YYEOHBIX 3ajaHui (HE
BBITIOJTHCHBI, TMOO OIICHEHBI YMCIIOM 0ajIoB, OJIM3KHM K
MHUHUMAJIbHOMY); HU3KUM YPOBEHb MOTHBAIIUU YUYCHUS;
HEC(POPMHUPOBAHHOCTh ~ HEKOTOPBIX  MPAKTUYECKUX
HaBBIKOB NP TPUMEHECHMHM 3HAHUM B KOHKPETHBIX

CUTYaIUIX
[TpoIBHHYTHIMH 3HACT MW  IIOHUMAaeT  TEOPETHYSCKHH  MaTepHall
(xoporio) JIOCTATOYHO TOJIHO, 0€3 MpoOeIoB

HC T0CTAaTOYHO YMCCT INIPUMCHSATH ITPAKTUICCKHUC 3HAHUA
B KOHKPCTHBIX CUTyallusX

JIOCTATOYHOE Ka4yeCTBO BBITIOJTHEHUS BCEX
NpPEAYyCMOTPEHHBIX MpPOrpaMMoi OOy4YeHUsI Y4EOHBIX
3aJaHui (HU OJTHOTO U3 HUX HE OIEHEHO MUHUMAJIbHBIM
YUCJIOM 0aJijIOB, HEKOTOPbIE BUIbI 3aJaHUN BBITIOJTHEHBI
C OmuMOKaMu); CPEIHUNM YpPOBEHb MOTHBALIUUA YUCHWUS;
HEJIOCTAaTOYHAs c(hOpMHUPOBAHHOCTH HEKOTOPBIX
MIPAKTUYECKUX HABBIKOB MPU NPUMEHEHUH 3HAHUN B
KOHKPETHBIX CUTYaIUsIX

Bricokuii (OTJIMYHO) 3HAaeT U NOHMMAET TEOPETUUYECKUM MaTtepual B MOJTHOM
obbeme, 6e3 pooOesIoB
[TonHOCTEIO c(hopMUpPOBaHBI HEO0OXOIUMBbIC

NPAaKTUYECKHE YMEHUSA NpPU TNPUMEHEHUW 3HAHUU B
KOHKPETHBIX CUTYalHsIX

BBICOKOE KaueCcTBO BBITIOJTHCHUSI BCEX
PENYCMOTPEHHBIX TMPOTpaMMOil 00y4YeHUs Y4eOHBIX
3a1aHui  (OLICHEHBI YHCJIOM 0auioB, OJM3KUM K
MaKCUMaJIbHOMY);  BBICOKHW  YPOBEHb MOTHBAIIUU
YUCHHUS; c(hOpMHUPOBAHHOCTH HEOOXOIUMBIX
MPAKTUYECKUX HABBHIKOB MPU TMPUMEHEHUW 3HAHWHN B
KOHKDPETHBIX CUTYaITUsIX




Bomnpocs! k 3k3amMeny

1. Hayka o monmmepax - camocTosiTelIbHasi (pyHIaMeHTallbHas OO0JacTh
3HAHUU Cpeay APYTUX XUMUYECKUX TUCHUILINH.

2. DKOHOMHUYECKHUE PEANOCHUIKI 151 NEPCIEKTUBBl  Pa3BUTUS
MIPOMBIIICHHOCTH MOJMMEPHBIX MAaTEPUAIIOB.
BMC, ux poiib B Ipupoze, HapOJHOM XO3S1CTBE.
OCHOBHBIE OHATHS B XUMUH NMOTUMEPOB. OnpeneneHus.
Paznuuus B cBoiictBax BMC u HMC.
Oco0eHHOCTH TOTUMEPHOTO COCTOSIHUS BEIIIECTBA.
Knaccuduxkanus mommmepos. [Tpumepsr.
MonekynasipHO-MacCOBbIE XapaKTEPUCTUKU, METOIbI ONPECICHUS.
MonekynsipHas Macca moJiuMepoB. CriocoObl €€ BbIPaKEHUSI.

10 [Tonsatue o cpenHel creneHu nojJuMepu3anuu, (HaKTopbl, BIUSIONINE HA
CTEIEHb MOJTUMEPU3AIUU.

11. TlonmuaucnepcTHOCTh MOJMMEPOB; €€ MPUYMHBI U BIUSHUE Ha CBOWCTBA
MOJIMMEPOB.

12. CBsi3p  MeXJy CTPOCHHEM MOHOMEpPa M €ro CIHOCOOHOCTBhIO K
nonumepuszanuu. OCHOBHBIE  3aKOHOMEPHOCTHM  MPOTEKaHUsS  CTYIIEHYaTOU

©ONDOIA W

NOJINMEPU3ALIUH.
13. MeTonbl IpoBEIECHUS PEAKIIUH TOTUMEPU3ALINH.
14. IlomuMepu3allMOHHBII ~ METOJ ~ CHUHTE3a  IOJHMMEPOB: oOmue

XapaKTePUCTUKHU, TOOOUHBIE PEAKIINH.

15. DneMeHTapHbIC PEAKIIUU U KHHETUKA TTOJIMMEPU3AIIH.

16. PagukanpHass MOAUMEPH3aAlUs: BIUSHUE pa3IWYHBIX (PaKTOpOB Ha
CKOPOCTb MOJIMMEPU3AIMU U MOJIEKYJISIPHYIO Maccy 00pa3yrolerocs: nojimMepa.

17. PanukanpHas nojumepusanus. MeToibl MHUIIMUPOBAHUs (TepMHUYECKasl,
dboToXUMHUYECKasl, paAHAIlIOHHAS, SJICKTPOXUMUYECKAsT).

18. PagukanpHas nonumepusaiusi. OCHOBbI KMHETUKHU. YpaBHEHHUE 0OIei
CKOPOCTH IIPOILIecca U CTEMEHU MOJTUMEPU3aIUU.

19. PagukanpHas nmonuMepusaiusi. Peakius nepenayu 1emnu.

20. Busibl HOHHOM TTOJIMMEPU3AINH: KaTaTH3aTOPhI, PUMEPHI PEAKITHIA.

21. Nonnass monuMmepw3aius IUKIAYECKUX MOHOMEpoB. (OCHOBHBIE
3aKOHOMEPHOCTH MPOLECCA.

22. AHMOHHasT moJuMepu3anus. MexXaHu3M DJIEMEHTApHBIX  PeaKIuil
o0pa30BaHUs AKTUBHOTO LIEHTPA, POCTA U 0OpHIBA IEIH.

23. AHnoHHas MOJIMMEpPU3aLIUSL. Kunetnka npolecca aHUOHHO-
KOOPAMHAIMOHHON TTOJIMMEPHU3aIINu.

24. AHMOHHAs TTOJIMMEPHU3ALINS: MEXaHU3M, KaTalu3aTophl, KHHETHUKA

25. Katnonnas nomuMepusanus. KaranuzaTopsl, COKaTaIM3aTOPhl, UX POJIb
B ITpOILIECCE.

26. KaTtnonHas monumepusalys: MEXaHU3M, KUHETHKA.

27. TunponuTudeckas TMOJIMMEpHU3AIUs IUKIOB. BiusHHEe pa3mTudHBIX
(bakTOpOB Ha MPOTEKAHHE MTPOLIECCOB.

28. Tlonumepu3anus HMKINIECKIX COeTMHEHHUH, MEXaHU3M MpoIiecca.

29. ComosnmmMepu3arusi, MeXaHn3M, KHHETHKA.



30. IlonsaTue o cTepeoperyIsapHbIX MoauMepax. MeToapl UX CUHTE3A.

31. Cononumepuzarusi. OcCHOBHBIE 3aKOHOMEPHOCTH npoiecca
COTOJIMMEPHU3ALIUH.

32. CtpoeHue U CBOMCTBA OJIOK- U MPHUBUTHIX comoiaumepoB. CrocoObl ux
CUHTE3A.

33. MeTonbl NpoBe/IEHUs PeaKluy MOJTMMEPU3aIUH.

34. [lonukonaencanusi. MexaHru3m paBHOBECHOU MOJIMKOH/ICHCAIIUH.

35. OyHKIIHOHAIBHOCTD MOHOMEPOB, BIIUSTHUE Ha CTPYKTYpY
oOpasyrolerocs moJmMepa, ero CBOMCTBa.

36. BausiHue CTpOoeHHMS MCXOJHBIX MOHOMEPOB Ha HMX CIIOCOOHOCTh K
MOJIUKOH/ICHCALINH.

37. OCHOBHBIE pa3NHuvs MOJUMEPUZANMOHHBIX U TOJUKOHICHCAIIMOHHBIX
po1eccoB. MexaHn3m paBHOBECHOW MOJIMKOHICHCAIIAH.

38. [lonsitne «rmyOuHa MpeBpalieHUs» I MPOIECCOB MOJUMEPHU3ALUU U
HOJIMKOH/ICHCALIU Y.

39. MeTtozb! IpoBEJEHUS MOJIUKOHCHCALIHH.

40. BHyTpUMOJIEKYIISIpHOE B3aUMOIEUCTBHE B OJIUMEPAX.

41. [TonumepaHaOruuHbIe MPEBPAIEHUS B TOJIMMEPAX.

42. BHyTpu- 1 ME&XMOJEKYJISIPHbIE B3aUMOJICUCTBUS B TIOJIUMEPaX.

43. Kondurypamusi MakpoMmoJeKyldbl W KOH(PUTYpallMOHHAs W30MEpHUs.
CrepeoperyisipHble MaKpOMOJEKYJbl. birkHui 1 nanbHU KOH(DUTYpalmOHHBIN
MOPSIOK.

44. KondopmannoHHas uzoMepus U KoHGOpMaIys MaKpOMOJICKYJIbI.

45. 'mbkoCcTh MaKpOMOJIEKYJIbI, (PaKTOPHI, BiUstonIMe Ha Hee. CBOOOIHO-
COUWICHEHHAas IeNb KaK Ucan3upoBaHHAas MOJENb THOKOH MaKpOMOJIEKYJIbI.

46. Cpenaue pa3Mepbl MAaKpPOMOJIEKYJIBI C YI€TOM MOCTOSHCTBA BaJICHTHBIX
yIJa0B. ODHepreTHueckue Oapbepbl BHYTpeHHEro BpaieHus. CBsi3b THOKOCTH
MaKpPOMOJIEKYJI C UX XUMUYECKUM CTPOCHHUEM.

47. MakpoMOJIeKyJia; MOJICKYJSIpHbIE MAacChl, CIOCOOBI YCPEIHEHUS U
METO/Ibl OIPEJIEIIEHUSI MOJIEKYJISIPHBIX Macc.

48. ArperatHoe, (a3zoBoe cocTosHHE MoJuMepoB. DazoBbie MEpPEXOmbl.
da3oBble U arperaTHbIE COCTOSHUS MOJIMMEPOB.

49. AMopdHOE COCTOSHHE TMOIUMEPOB. Tpu (HUIUIECKUX COCTOSHUS
amopHbIX moauMepoB. [lepexoasl U3 0qHOTO (HU3UUECKOTO COCTOSHUS B JIPYTOe.
TepMomexaHnYecKre KPUBBIC TTOTUMEPOB.

50. AMopdHOe coCTOsIHHE TTOJIMMEPOB; OCOOEHHOCTH M MEXaHU3M Ipoliecca
CTEKJIOBAHUSI.

51. BeicokoanmacTuieckoe COCTOSTHUE MOJIMMEPOB. [Tpupona
BBICOKOAJIACTUYHOCTH.

52. Bs3KkoTeKyyee  COCTOSIHHE  MOJUMEPOB,  aHOMaJMs  BSI3KOCTH,
O0COOEHHOCTH TOJIMMEPOB B BSI3KOTEKY4YE€M COCTOSTHHE.

53. Bsi3koTekyuee COCTOSTHUE MOIUMEPOB. MexXaHu3M BSI3KOTO TEUEHUS.
Peosnorus pacmiaBoB NOJMMEPOB.

54. BSI3KOTEKy4Yee COCTOSHHME IOJIMMEPOB. AHAIU3 TEPMOMEXAHMYECKUX
KPHUBBIX.



55. @opMOBaHUE U3IETUN U3 MTOJIUMEPOB B PEXKUME BA3KOIO TEUECHHUS.

56. Kpucramiueckoe COCTOSHUE MOJIUMEPOB; YCIOBUS, HEOOXOAUMBIE IS
KPUCTAUIMYHOCTH. OTIMYME KPUCTALTUYECKOTO COCTOSIHUS HU3KOMOJICKYJISPHBIX
U BBICOKOMOJIEKYJISIPHBIX BEIIECTB.

57.Crenenb  KPUCTAJUIMYHOCTH. VYcaoBusi,  HeoOXoaMMBbIE IS
KpUCTaJUIM3auU ToJIuMepoB. TepMoanHaMuKa KpUCTAJTU3ALIUH.

58. Cnetdpuka (a3oBbIX MEPEXOJOB TMEPBOr0 poAa Yy MOJIUMEPOB.
®daxTopkl, BAUSAIOLIME HA TEMIIEPATYPY IIaBICHUS.

59. Kunetnka KpucTauIM3allMd TOJUMEPOB. BimsHue TemmepaTypsl Ha
IPOLIECC KPUCTAIUIU3ALUH.

60. )KukokpuCTaAIIIMYeCKOE COCTOSTHUE MTOJIUMEPOB.

61. HammonekymsipHble  CTPYKTYphl aMOpGHBIX U  KPHUCTAUIMYECKUX
nosuMmepoB. HanmonexkynspHas opranuzanusi amMop(HBIX TOJIMMEPOB U €€
BJIMSIHHE HA CBOMCTBA ITOJIMMEPHBIX TEIL.

62. HanmonekynsipHas CTPYKTypa KPUCTAJUIMUECKUX MOJUMEPOB. MeToibl
VICCJIEIOBAHMSI CTPYKTYPBI TIOJIMMEPOB.

63. Tononoruyeckas CTpyKTypa CeT4aThIX MOJIUMEPOB.

64. JlehopmaninoHHbie CBOMCTBA IIOJINMEPOB; JarpamMmmbl
nedopMupoBaHus, 4 KOMIIOHEHTHI 1e(popMaLuu.

65. Jlepopmaninonnbie  CBOMCTBa aMOp(MHBIX  TOJMMEPOB.  YTpyrue
nedopmalii  3aCTEKJIOBAHHBIX MMOJMMEPOB. BBIHYXJ€HHas 3JIaCTUYHOCTh, €€
npenes. MexaHu3M BbIHYKJIEHHO-3JIACTUYECKUX Ae(POpMALIHA.

66. TepmomuHaMuKa W MOJIEKYJISIPHBI MEXaHU3M BBICOKOXJIACTUYECKOM
nedopmariu. [TpuHun TeMIIepaTypHO-BPEMEHHOMN CYTIEPIIO3ULIHMH.
PenakcanrioHHbIE IPOLECCHI B TOJUMEpPaX.

67. IlpoyHoCTh W JOJNTOBEYHOCTh TOJUMEPOB, ypaBHeHHE JKypKosa.
[IpoyHOCTHBIE CBOKCTBA MOJIMMEPOB.

68. JlosroBeyHOCTh MOAMMEPOB. MeXaHU3M pa3pylIeHUs MOJUMEPHBIX
MaTepuayioB. BiausHue HaJAMOJEKYJSIPHBIX CTPYKTYpP Ha MEXaHUYECKHE CBOMCTBA
IIOJINMEPOB.

69. TepmonuHamMuka pacTBOPOB NOJUMEPOB. OCHOBHBIE 3aKOHOMEPHOCTH
PacTBOPEHHUSI MOJIUMEPOB.

70. Habyxanue monumepoB. DakTopbl, ompenensionme Ha0yxaHuUe.
Kunernka u TepMouHaMuKa HAOyXaHHUsI.

71. PacTBOpUMOCTD MIOJIMMEPOB. TepmonnHaMUYEeCKUN  KpPUTEPHUI
pactBopuMoOcTU. Pa30BbIE AUATPAMMBI OJIUMEP — PACTBOPUTEIT.

72. Bnusinue pa3nuyuHbiX (AKTOPOB Ha TEPMOAMHAMUKY PpACTBOPEHUS
nosiuMepoB. Kputuueckre TemiepaTypbl paCTBOPEHHUS.

73. PazbaBiieHHBICE pacTBOpPHI  TMOJKMMEPOB. Peosornueckue CBOWCTBA
pa30aBJIEHHBIX PACTBOPOB MOJIMMEPOB. XapaKTepUCTUUECKas BI3KOCTh, BIUSIOIINE
Ha Hee (PaKTOPBHI.

74. Ocobennoctn KOHUECHTPUPOBAHHBIX  PAaCTBOPOB  MOJHUMEPOB.
Peonornueckue cBoucTBaA.

75. CoBmMecTUMOCTh moauMepoB. OnpenenceHue B3auMHOM pacTBOPUMOCTH
MOJINMEPOB.



76. Xumnueckue peakiuun BMC. Ilonnmepananornysbie mpeBpamieHus..

/7. BHyTpUMOJIEKYJISIpHBIE ~ pEaKlWMU.  XUMUYECKUE  peakluu,  He
NPUBOJAIIME K HM3MEHEHUIO CTENEHHU IMOJUMEpU3alMd  MaKpPOMOJIEKYIL.
OcoOEHHOCTH  PEAaKIMOHHOM  CIOCOOHOCTH (GYHKIMOHANBHBIX TPy
MaKpOMOJIEKYJL.

/8. BHyTpuMOJeKyIsipHble peakuuu. [lomunukiusanuss B MOJUMEPHBIX
uernsx. JIeCTHUYHbIE W MOJIyJIECTHUYHBIE TMOJUMEPBI, METOABl UX MOJY4YECHUS U
0COOEHHOCTH CBOWCTB. TepmomnpeBpaiiieHne U KapOOHU3AIUS TTOJIMMEPOB.

79. MexxMakpoMOJIeKyIsipHble peakiuu. B3aumoaeicTBUE MNOIMMEPOB C
oMU YHKITUOHATIEHBIMUA COEIMHEHUSIMHU.

80. Peakiuu  CTpyKTypHpOBaHUS TOJUMEpPOB. VI3MEHEHHE  CBOWCTB
MOJINMEPOB B PE3YJIBTATE CTPYKTYPOOOPA30BAHHUS.

81. lectpykuust momumepoB. Bunbl gectpykiuu. [IpuHiuner ctabunu3aniu
IIOJINMEPOB.

82. Xummnueckass MoauuKaluus MOJIMMEPHBIX MaTEpHUaJOB M M3ICIUM.
HarnonHeHHsbIe OIMMepbl

83. ®usnueckas Moaudukanusg. CrocoObl TpoBeAeHUS (PU3HUESCKON
MOU(DUKAIIUH.

11. YueGHO-MeTOAUYECKOE O0ecTieYeHUue QU CIUTIIMHBI
11.1 PexoMeHayeMasn jquTeparypa

1. Xammupona, C. 0. BBenenue B XuMUI0 MOJUMEPOB : yueOHOe nmocodue /
C. 10. Xammupora, M. b. beruesa, B. A. Kpamun. — Hanpuuk : KabGapauno-
bankapckuii rocynapctBeHHbI yHUBepcuTeT uM. X.M. bepbekona, 2017. — 102
c. — Texkcr : anexTponnslit // Ludposoit obpazoBarensubiit pecypc IPR SMART :
[caitt]. — URL.: https://www.iprbookshop.ru/110222.htmi

2. Humonok, M. B. BbicOKOMOJIEKYISIpHbIE COCAMHEHHS : YydeOHOe

rmocooue / M. B. Illumonok. — MuHck : Beimiimas mkona, 2012. — 535 ¢. —
ISBN 978-985-06-1666-1. — Tekcr : omektponssii // I{udpoBoit
oOpazoBarensHbii  pecypc  [PR SMART : [caiiT]. —  URL:

https://www.iprbookshop.ru/20205.html.

3. Xakumymiud, FO. H. Xumus u ¢Qusuka nomumepoB. Duznyeckue
COCTOSIHUA MOJAUMEPOB : yueOHoe nocodue / FO. H. Xakumymnu, JI. FO. 3akuposa.
— Kazanp : Kazanckuii HallMOHAJBLHBIN HCCIIEIOBATEILCKUN TEXHOJIOTMUECKUHN
ynuBepcutetr, 2017. — 141 c. — ISBN 978-5-7882-2215-8. — Tekct
anekTpoHHbii / LHudposoit obpazoBatensHbiii pecypc IPR SMART : [caiit]. —
URL.: https://www.iprbookshop.ru/79597.html.

4. 3axkupona, JI. 0. Xumusa u ¢usuka nomumepoB. Yacte 1. Xumus :
yuebHoe nocobue / JI. 0. 3akupona, FO. H. Xakumymnun. — Kazans : Kazanckuii
HAllMOHAJIBHBIA HKCCIIEIOBATENIbCKUN TEXHOJOTrnYeckui ynusepcurer, 2012, —
156 ¢. — ISBN 978-5-7882-1372-9. — Tekct : snextponHsiit // Lludposoii
oOpazoBarensHbii  pecypc  IPR SMART : [caiiT]. —  URL:
https://www.iprbookshop.ru/62018.html



https://www.iprbookshop.ru/62018.html

5. bpysko, M. I'. Xumust 1 TeXHOJIOTHS TOJIUMEPOB : yueOHOe mocobdue /
M. I'. bpysko, JI. C. I'puropeeBa, A. M. OpnoBa. — MockBa : MOCKOBCKUI
rOCyJapCTBEHHBIN CTpPOUTENbHBIM yHHBepcuTeT, Al 1lu Op Meaua, 9bC ACB,
2016. — 131 c. — ISBN 978-5-7264-1224-5. — TekcT : AIEKTPOHHBIN //
[Mudposoit obOpazoBatenbubli pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/40956.htmi

6. KirounukoBa, H. B. [lpakTukym mo XuMuu U (PU3MKE MOJUMEPOB :
yaebHoe mocoome / H. B. Kmrounukosa, H. B. JlpoOHmmkas. — benropon :
benropoackuii TOCYynapCTBEHHBIM TEXHOJOTMYECKHM yHUBEpcuteT uM. B.I.
Illyxosa, ObC ACB, 2017. — 176 ¢c. — Tekct : snekrponHnbiii // I{udpoBoi
obOpazoBarenpHbli  pecypc IPR SMART [caiiT]. —  URL:
https://www.iprbookshop.ru/89855.html

/. bapcykoBa, JI. I. ®Ou3uko-XMMHSI U TEXHOJIOTHS MOJUMEPOB,
MOJIUMEPHBIX KOMMO3UTOB : yudebHoe mocobume / JI. I'. bapcykxoma, I'. IO.
Bocrtpukosa, C. C. I'mazkoB. — Mocksa : At [lu Ap Menua, 2021. — 144 ¢c. —
ISBN  978-5-4497-1124-3. — Tekctr : oanekrpoHHbii //  Iludposoi
oOpazoBarensHbli  pecypc  IPR SMART [catiT]. —  URL:
https://www.iprbookshop.ru/108353.html

11.2. llepuoauveckue U3aaHusl

8. Ilnactuueckue MAacCHhl. Pexxum  nmoctyma: https://elibrary.ru/
contents.asp?issueid=1112589. Jlocrymusie apxusbl 2000-2020 rr.

9. UsBectmss  Bbicmmx  yueOHBIX  3aBemenuid.  Cepus:  Xumwus
Y XMMHUYECKasi TEXHOJIOTUs. NBanoBckui roCyJ1apCTBEHHBIN XUMUKO-
TEXHOJIOTUYECKUI YHUBEPCHUTET. Pexum NOCTyna:

https://elibrary.ru/contents.asp?issueid=942222. octymnsle apxuBbl 2000-2020
IT.

11.3 [lepeyeHb 31eKTPOHHO-00Pa30BaTEJIbHBIX PECYPCOB

1. YuyebHO-MeTOAMYECKHE MaTepUalbl MO AUCIUIUIMHE «XUMUS U (PU3uKa
nosmmepoBy» pasmernieHsl B MOC OTU (bumman) CI'TY umenn [Marapuna FHO.A.
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=196&tip=14

2. Caiir OTU (pmwman) CI'TY umenun ["arapuna FO.A. http://techn.sstu.ru/

11.4 InekTpOHHO-0UOINOTEYHbIE CHCTEMBbI
1. «OBC IPRbooks»,

2. «OBC elibrary»

3. 9bC «kKOHCVYJIBTAHT CTYAEHTA»

11.5. Pecypcbl HMHPOPMALMOHHO-TEJIEKOMMYHHUKANIMOHHOH  CeTH
«HHTEepHET»

1. http://elibrary.ru/defaultx.asp? Hay4nas snexTpoHHas ouOaroTeka

2. http://www.iprbookshop.ru/ SnektponHass OuONHMOTEYHAs CcUCTeMa

IPRbooks


https://www.iprbookshop.ru/89855.html
https://elibrary.ru/
https://elibrary.ru/title_about.asp?id=7726
https://elibrary.ru/title_about.asp?id=7726
https://elibrary.ru/publisher_titles.asp?publishid=807
https://elibrary.ru/publisher_titles.asp?publishid=807
https://elibrary.ru/contents.asp?issueid=942222
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=196&tip=14
http://techn.sstu.ru/
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/

3. http://lib.sstu.ru/ Hayuno-texawueckas OubOmmoreka CI'TY wumeHH
["arapuna 1O.A

4. http://www.edu.ru/index.php  «Poccuiickoe = oOpa3zoBaHue» -
(benepanbHbIi TOPTAT

5. http://lwww.runnet.ru/®@enepanpHasi YHUBEPCUTETCKAsT KOMITbIOTEPHAS
cetb Poccnn

6. http://window.edu.ru/Mladopmarnmornnass cuctema «EmnHOE OKHO
JIOCTyTa K 00pa30BaTeIbHBIM PECypcamy

11.7. IleuaTHbIE U JIEKTPOHHBIE 00pa3oBaTe/IbHbIE pecypchl B hopmax,
aJanTHPOBAHHBIX JUIS CTYJ€HTOB ¢ OrPAaHWYEHHLIMH BO3MOKHOCTSIMH
310POBbS (IJIA TPYNI M MOTOKOB ¢ TAKUMHU CTYJ€HTAMM)

AnantupoBanHas Bepcus HOb, mi1s ucnonb3oBaHus WHBATUIAMU U JIMIIAMU
C OTPaHUYCHHBIMU BO3MOXHOCTSIMU 37I0POBbSI

Obyuarowuecs uz yucaa uneanuoos u auy ¢ OB3 obecneuenvt neuamuwvimu u
(unu)  INEKMPOHHLIMU — 00OpaAzo8amelbHbiMU  pecypcamu 8  ¢hopmax,
a0anmupoBaHHbIX K 02PAHUYEHUIM UX 300PO8bS.

12. UHdopManMOHHO-CIIPABOYHBIE CHCTEMbl U HNpodeccHOHAIBLHbIC
0a3bl JaHHBIX

OOyuaromuMest obecrieueH aoctyn (yIajJeHHBIM JOCTYI), B TOM YHCIE B
cllydae MPUMEHEHHUSI 3JICKTPOHHOTO 00yUYeHusl, AUCTAaHIIMOHHBIX 00pa30BaTEIbHbBIX
TEXHOJOTMM, K COBPEMEHHbIM NpO(ECCHOHATBHBIM 0a3aM JaHHBIX U
MH(GOPMALIMOHHBIM CIPABOYHBIM CUCTEMAM.

12.1 Ilepeyenb HHGOPMALMOHHO-CIIPABOYHBIX CHCTEM
CnpaBounas npaBoBas cucteMa «Koncynprant [Limrocy

12.2 TlepeyeHb UH(OPMAUMOHHBLIX TEXHOJIOTHIi, WCIOJb3yeMbIX MPH
OCYLIECTBJIECHHUH O00pa30BaTeIbLHOI0 Mpolecca M0 JAUCIHUIIHHE, BKJIKYAA
nepevyeHb MPOrPaMMHOI0 o0ecTedeHunsl

OOGpazoBaTeNbHBIM MpoLIeCC MO IUCHUIUIMHE oOecredeH HeoOXOIUMbIM
KOMILJIEKTOM JIMIIEH3MOHHOTO M CBOOOJHO paclpOCTPaHSEMOI0 IMPOrpaMMHOIO
oOecriedyeHHus, B TOM YHCJIE OTCYSCTBEHHOTO MPOU3BOACTBA  (MOJICHKHUT
OOHOBJICHUIO MTPU HEOOXOJIUMOCTH).

Microsoft Windows 7, Microsoft Office 2010 (Word, Excel, PowerPoint).

Kaxnprit  oOyuarommiicss B  TEUYEHHE BCEro mepuoja OOydeHHUs
oOecrieuynBaeTCs WHIANBUIYATbHBIM HEOTPAHUYECHHBIM JOCTYIIOM K AJIEKTPOHHO-
OMOMMOTEYHON CHUCTEeME M BJIEKTPOHHOM HH(POPMAIMOHHO-00pa30BaTEIbLHON
cpene.


http://lib.sstu.ru/
http://www.edu.ru/index.php
http://www.runnet.ru/
http://window.edu.ru/

13. MaTrepunainbHO-TeXHUYECKOe o0ecreyeHne

Yuebnas ayoumopus ons nposedenus 3aHamutl 1eKYUOHHO20 MUNa

YKOMIUIEKTOBaHA  CHNENMATM3UPOBAHHON MeEOeNbl0 M TEXHUYECKUMHU
cpeactBamu  oOyueHus: 20 pabounx MecT oOydaromuxcs; padouee MeCTo
IpernojiaBaresis; KiaccHas JOCKa; MPOCKIMOHHBIN JKpaH; MYJIbTUMEIUNHBINA
MPOEKTOP; HOYTOYK; JIEMOHCTpAIMOHHOE OO0OpYylIOBaHHWE M Y4YEOHO-HATrJISIHbIC
nocoOusi, obecrneynBarole TeMaTHYeCKue WUTIOCTpaIu 1o paboyeit nporpamme
JUCITUTITHBI.

Vuebnas ayoumopus ons npogedenus 3aHamuil 1a60pamopHo2o muna

YKOMIUIEKTOBaHA  CICIIMAIIM3UPOBAHHON MEOCNbI0 ¥ TEXHUYCCKUMH
cpenctBamu  oOydeHus: 20 paboumx MecT oOydarommxcs, pabodee MecTo
IpenoAaBaTesis; KiIaccHas JO0CKa; JEMOHCTPAIlMOHHOE 00OpYyIOBaHHE U y4eOHO-
HarJIsiAHbIE MOCOOUs, 00ECTICUNBAIOIINE TEMATUHUECKUE WITIOCTPALIMM 110 padboueit
nporpamMme JUCIUIUIUHbBI

YKOMILIEKTOBaHA 000PY10BAHUEM
Cymmnbnbiit mkad CHOJI-3,5
Jlabopatopnas cymunka SUP-4
Amnanur. Becol PA 64C OHAUS Pioneer
Becnl Texanueckue EK-1200
[Tpubop ansa onpenenenus Bazkoctu BIDK-1 u 4

BerpsixuBarens-357
Cexynnomep COIT-2A-3-000

NogakowdE

Pa6ouyro mporpammy cocTaBHiIa ‘)“‘i’""‘"‘“‘"‘- / H.J1.JleBkuHa



14. TonosiHeHns 1 MI3MEHEHUs1 B padoyeil mporpamme

Pabouas mporpamma nepecMoTpeHa Ha 3ace1aHuu Kadeapsl
« » 20 roja, mpoTokos Ne

3aB. xadenpoii / /

BHeceHHbIe M3MEHEHMs yTBEPKAeHBI Ha 3acenannu Y MKH

« » 20 _ ropma, mpoTokoa Ne
[Ipencenarens YMKH / /




