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1. XAPAKTEPUCTHUKA [JONOJHUTEJIBHONH IPO®ECCHOHAJBHON
ITPOI'PAMMBbI

1.1. O61ue cBeeHHs: 1O JONOTHUTEILHON NMPO(ecCHOHAIBLHON NPOorpaMMe NMOBbILICHUS
kBaJM(pukanuu (najee — nporpamMmma) «OCHOBbI XUMHUM U TEXHOJOTHH MOJUMEPOB»:

[IpenmecTByronMii ypoBeHb 00pa30BaHUs cpeaHee npoQeccuoHaIbHOE,
CIIyIIaTess | BEICIIEE 0Opa3oBaHue

Cpoxk ocBoeHUs (ITPOIOJDKUTEITLHOCTh OOYICHHS ) — |36 yacoB

dopma 00yueHUs — | ounas

@dopmMa UTOrOBOU aTTECTAlUU — | 3auer

1.2. Leab nmporpaMmbl: COBEPIIEHCTBOBAHUE M (WJIM) IMOJIyY€HHE HOBBIX KOMIICTCHIIUH,
HEOOXOAUMBIX Ul BBIITOJHEHUS NPOPECCHOHATBHON NeATEIbHOCTH, U (WIN) MOBbIIIEHUE Ipodec-
CHOHAJILHOTO YPOBHS B paMKax HMEIONIeHcs KBaM(UKAMy pabOTHUKA (CIymaTelis) B o0yiacTu
CTPOEHUS, CBOMCTB U CIIOCOOOB MOJIYYEHHUs OJTMMEPOB U U3/I€IUN U3 HUX.

Ormmcanme nepedst MpopecCHOHATBFHBIX KOMITETEHIINH, B paMKaX MUMEIOLICHCs KBAT(UKAIIN
paboTHUKa (CiTylIaresis), Ka4eCTBEHHOE U3MEHEHUE KOTOPBIX OCYILECTBIISICTCS B pe3yJbTaTe 00y4eHHUs:

- YMEHHE HCIIOJIb30BaTh 3HAHUS 00 OCHOBHBIX MOHATHUSAX TOJMMEPHON XHMHH, COCTaBe,
TEXHOJIOTUSX M METO/ax MOJy4YeHHUs MOJIMMEPHBIX MAaTepUAIOB U U3JEIUN U3 HUX JUIsl HOHUMaHUS
B3aMMOCBSI3M CBOIMCTB MaTEpHAIIOB U UX IKCILUTYaTAlMOHHBIX XapaKTEPUCTHK.

1.3. Yuer B coaep:kaHNU NPOrpamMMbl NPo(ecCHOHAIBHBIX CTAHAAPTOB:

B mporpamme yuuthiBaetcs mnpodeccuoHanbHblii craHaapt 26.005 “Cnemmamuct 1mo
IPOU3BOJCTBY HAHOCTPYKTYPUPOBAHHBIX IMOJMMEPHBIX MaTEpPHAIOB" Ul CICIYIOUIMX TPYHAOBBIX
byHKIMIA:

- C/01.6 (CoBpeMeHHBIE TEXHOIOTMUECKHE MPOLIECCHI TPOU3BOICTBA HAHOCTPYKTYPHPOBAHHBIX
HOJTMMEPHBIX MaTEPUAJIOB);

-C/02.6 (CoBpemeHHbIC TE€XHOJIOTMYECKHE IIPOLIECCHI IIPOU3BOJICTBA
HAHOCTPYKTYPHUPOBAHHBIX MOJMMEPHBIX MATEPHAIIOB).

ITpodeccroHanbHbIN CTaHAAPT YTBEPKJEH NMPHUKa30M MUHHCTEpPCTBA TPyla M COLMATIBHON
3ammThl Poccuiickoit ®eneparmu ot 19 oktsa6ps 2020 roma N 730H «Crnenuanuct 1o
IPOM3BOJICTBY HAHOCTPYKTYPUPOBAaHHBIX MOJMMEpHBIX MaTepuanoB» (Hawamo neiictBus
nokymenTa 01.12.2020).

1.4. Yder B coaep:kaHUH MPOrpaMMbl KBAJIH(PUKALMOHHBIX TPeOOBAHUI, YKa3aHHBIX B
KBAJIM(PUKANMOHHBIX CINPABOYHHKAX IO COOTBETCTBYIOIIMM OJLKHOCTSIM, MpodeccusiM H
CIeHHATBHOCTAM, NPogecCHsiM U CHeUATbHOCTSM.

- B TpOrpaMMe YYMTBHIBAIOTCS KBATU(HUKAIMOHHBIE TpeOOBaHMs, YKa3aHHBIE B
KBanudukanMmoHHOM CHpPaBOYHUKE JIOJDKHOCTEH PpYKOBOAMUTENEH, CIEMUATUCTOB M APYrHX
CITy’KaIlIUX: ISl IOJDKHOCTH PYKOBOJUTEIIEH - TIIABHBIM TEXHOJIOT; IS TOJDKHOCTH CTIEIIHATHCTOB -
WHXEHEP-TEXHOJIOT (TEeXHOJIOT).

KBanuduxayoHHplil cripaBOYHUK JOJKHOCTEH PYyKOBOIUTENEH, CHEIHATUCTOB U IPYIHX
cayxamux yrBepxkaeH IlocranoBnennem Muntpyna Poccun ot 21.08.1998 N 37 B pea. or
27.03.2018 (Hauauo nevictBus peaakmuu - 27.03.2018).
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2. INIAHUPYEMBIE PE3YJIBTATbBI OBYYEHUA

B peE3yiabTaTe OCBOCHUA IIPOrpaMMBbl «OCHOBBl XHMHH H TEXHOJOTHHU IIOJIMMEPOB»
CJIymIaTejib JOJIKCH:

3Hamb:
- OCHOBHBIC TIOHSITHSI B XUMUU U (PH3HKE MTOJIMMEPOB;
- COBpPEMEHHBIC TEXHOJOTHYECKHE TIPOIECCHl IMPOU3BOJICTBA HAHOCTPYKTYPUPOBAHHBIX
nonuMepHbIX MatepuaiioB (C/01.6, C/02.6);
- (pU3UKO-XUMUYECKUE OCHOBBI TIOTYUEHUSI KOMIIO3UIIHOHHBIX MaTePUAJIOB;
- TEXHOJIOTMM TepepadOTKH TUIACTMAacC, OCHOBAaHHBIC HA YEPBAYHOM IUIACTUKALIUU
MIOJIUMEPOB;
- OCHOBHBIC CTapPCHUS ¥ CTAOMIIM3AIMU TTOJIMMEPOB.
- TEXHOJIOTHIO MPOU3BOJICTBA MPOAYKIIMH MPEANPUATHS: OCHOBBI TEXHOJIOTHH ITPOU3BOJICTBA
OCHOBHBIX BHJIOB IIacTMAacC (KBaJU(pHUKAIIMOHHBIE TPECOOBAHMSI IS TOJDKHOCTH PYKOBOJIUTEINCH -
TJIABHBIN TEXHOJIOT; JUIS JJOJHDKHOCTH CIICIIUATIMCTOB - HHYKEHEP-TEXHOJIOT (TEXHOJIOT));

ymembo:
- OPUEHTUPOBATHCSA B METOJIaX CHUHTE3a MOJIMMEPOB;

- pa30upaThcs B ACCOPTUMEHTE U BUJAX MOJIMMEPHBIX MaTEPHAJIOB;

- pa3buparbcs B CBOMCTBaX U MPUMEHEHUU OCHOBHBIX BUIOB IJIACTMACC.

61a0ems HAGLIKAMU:

- BBIOOpA MMOJTMMEPHBIX MaTEPUAIIOB IS POU3BOJICTBA U3/ICIIHA;

- IpoBeieHus (PU3UKO-MEXaHHUUECKUX HCTIBITAHHUM MMOJIMMEPHBIX MaTepPHAIIOB,;

- COIOCTaBUTEJIbHOTO aHAJIM3a COBPEMEHHOI'O0 acCOPTHMMEHTa IMOJIMMEPHBIX MaTepualioB
Pa3IMYHOTO Ha3HAYEHUS U METOJaMH UX MepepabOTKU B U3CIHS.
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3. VUEGHBIN IJIAH

VueOHbIl man IIporpaMmbl «OCHOBBI XUMHH U TEXHOJIOTHH IIOJIMMEPOB»
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1 |Pa3nen 1. Xumusi u pU3HKA MOJUMEPOB 8 8
1.1 |Knaccudukanuys 1 OCHOBHBIE TOHATHS B XUMHU U 9 2
(bH3HKe MOTMMEPOB
1.2 |3aKOHOMEPHOCTH pEaAKIIUA U HOHHOMN 9 2
MOJTMMEPHU3AIIH U CONOJIMMEPH3AINN
1.3 | 3aKOHOMEPHOCTH MpOoLEcca OJUKOHIEHCALIUU
1.4 | X¥MHYeCKHE PEBpAILEHUS TOJIMMEPOB
2 |Pazgen 2. TexHOJIOTHS MJIACTMACC 0OIIETO 8 8
Ha3HAYeHHUs
2.1 |IlepcrieKTUBHBIC HAIIPABJICHUS Pa3BUTHS 1 1
TEXHOJIOTUH MPOU3BOCTBA IJIACTMACC
2.2 | TexHONOTHSI MPOU3BOJICTBA, CBOWCTBA U 9 2
IPUMEHEHHE NOIH0Ie()UHOB
2.3 | TexHonorus NpoU3BOJICTBA, CBOWCTBA U 2
MPUMEHEHHE TOJTMBHHUIXJIOPUIHBIX IIACTMACC U 2
¢dToporIacToB
2.4 | TexHONOTHS IPOU3BOJICTBA, CBOWCTBA U 5 2
IIPUMEHEHHE NOJIUCTUPOJIBHBIX IJIACTMACC
2.5 | TexHOMOTHS IPOU3BOJICTBA, CBOWCTBA U 1 1
MPUMEHEHHE TIOJHNYPETaHOB
3 |Pa3gex 3. TexHoJornu nepepadoTKu MjiacTMacc, 4 4
OCHOBAHHbIE HA YePBAYHON MJIACTUKAIIMH
3.1 |[Tony4yeHue u3aeINi METOOM SKCTPY3UU 2 2
3.2 |Ilony4yeHue U3aA€INi METOZOM JINThS MOJ 9 2
JaBIIeHUEM
4 | Pa3nen 4. CtapeHne H CTAOMIN3ALUS 6 6
M0JIMMEpPOoB
4.1 |OcHOBHBIE MTOHATHS O CTAPEHUH U CTaOMIN3alUN 1 1
MOJIMMEPOB
4.2 | Tepmuueckoe cTapeHHE MOTUMEPOB 1 1
4.3 |CrapeHue MOJIMMEPOB TI0J] ICHCTBUEM CBETA 1 1
4.4 |PannanmoHHOE CTapeHHe MMOJIMMEPOB 1 1
4.5 | TepMOOKUCIUTENEHOE CTApEHNE TIOJIMMEPOB 1 1
4.6 | Teopus M IPUHLHUIIBI CTAOMIIN3ALIUH TTOJIUMEPOB 1 1
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5 |Pa3gen 5. TexHnyeckne CBOMCTBA MOJIUMEPHBIX 8 6 5
MaTepHuaJioB
5.1 |OcHOBHBIE HOHATHS O TEXHUYECKUX CBOMCTBAX 1 1
MTOJTMMEPHBIX MaTEPHATIOB
5.2 |Craruyeckas 1 AMHAMHYECKAs IPOYHOCTD 9 2 1
MTOJINMEPHBIX MaTEPHATIOB
5.3 | TepmonedhopmaimoHHbIE CBOKWCTBA IMOJIUMEPHBIX 9 9
MaTepHaJIOB
5.4 |CrneunaibHble CBOICTBA IJIACTMACC 1 1
Hrorosas arrecrarus 3auer
Hroro 36 32 2 2

* [Ipomescymounas ammecmayuu u mexkyuuti KOHMpoib 6 npozpamme He npedycmMompeHsl
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4. KAJEHJAPHBIV YYEBHBIN T'PA®UK

Pacniucanme 3aHsaTHit HOHOHHHTGHBHOﬁ HpO(i)GCCHOHEUIBHOI’I ImporpamMmbl  IIOBBIIICHUSA

KBaJII/I(l)I/IKaL[I/II/I «OCHOBBI XUMHH U TEXHOJIOTHH IMOJIMMEPOB »*

Hara [Inanupyemoe Bpems | Kou-Bo damunus, THULUAIbI
. | HeHb HEACTH .
3aHATUN MIPOBE/ICHUS 3aHITHI | YacoB MIPETo/1aBaTelis
[TonenensHUK 9.30-17.40 8 damunus, UHAIMATB] PENoAaBaTesIs
Bropaux 9.30-17.40 8
Cpena 9.30-17.40 8
Yersepr 9.30-17.40 8
[TsaTHUIA 9.30-12.45 4
Hroro 36
Iepepwvié na numanue MUHym: ¢ 00

* [lpumepnoe pacnucanue 3anamuil. B pacnucanuu (demv nedenu, nianmupyemoe 6pemsi npogeodenus
3AHAMUL, KOTUYECTNBO YACO8) B03MONHCHBI USMEHEHUSL.
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5. PABOYAS ITPOI'PAMMBI YYEBHBIX ITIPEJIMETOB, KYPCOB, TUCHHHILIAH
MOAYJIEN), TPAKTHUK, CTA’KUPOBOK, PA3JIEJIOB, TEM

5.1. Tembl 1 cofepxkaHue JeKIHI

Ne O0BeM,
Coneprxkanue 3aHATUS
TEMBI qac

1 Pa3znen 1. Xumus u pusnka noJimmMepoB

1.1 |Kuaaccuukauusi 1 0OCHOBHbIE NOHATUS B XUMHH U (PU3HMKe NOJUMEPOB.

Oranbl pa3BUTHS HAyKH O MojiuMmepax. Poib moiaMMepoB B KM3HHM 4YeNIOBEKa,
IPOMBIIUIEHHOCTH. DKOJIOTUYECKHE MPOOJIEMbl IPOMBIILIEHHOCTH IOJIMMEPOB.
Knaccudukarus MIOJIUMEPOB: OpraHUYeCKHE, 3JIEMEHTOOPIaHUYECKHUE, 2
Heopranudeckue. [ IpuponHble, HCKyCCTBEHHBIE, CUHTETHUYECKHE TIONUMEPHL. I'omo-
u conoiaumepsl. Crepeoperyiisipuble nonuMepsl. JIMHelHble, pa3BETBICHHBIE,
ceTyarsle noJmMepsl. TepMOIUTaCTUYHbBIE U TEPMOPEAKTUBHBIE ITOJIUMEPBI.

1.2 |3akoHOMepHOCTH peaKUHii 1 HOHHOM MOJIMMePU3aANNU H
CONnoJIMMepHu3aluu.

NuunmnpoBanve paguKalbHOW MOJMMEPU3ALMN U MEXaHU3Mbl UHULIUUPOBAHUS.
Cxembl 00pa3oBaHMS CBOOOJHBIX PAJAUKAIOB. XUMHUYECKOC WHUIMHUPOBAHUE:
WHUIMATOPBl U MHUIHMHPYIOIIKUE CUCTEMBL. D()PEKTUBHOCTh HHULIUUPOBAHUS.
Poct memu. OOpeB menu. PexomOuHamms W AMCIIPONOPIIMOHHPOBAHUE-
OCHOBHBIE THWIIBI peakIMu oOpbIBa Ienu. Peaknuu mnepegauu Henu  uyepes
MOHOMEp, TOJUMEpP, PACTBOPUTEIL. 3aBUCHMOCTh PEaKIHH OOpbhIBA LIEMU OT
CTPOEHUSI MOHOMEpA U YCIIOBUH MPOBeAEHUs nporecca. Kunernka paaukaabHOR
nosuMepusanuu. WHruOuTOphl, 3aMEIUTENM U PEryisiTopbl paguKaibHON
nonuMepu3anui. MexaHu3M HMHruoupoBaHus. BiusHue paznudHbix (akTopoB
Ha  TIPOIeCC  paauKAIbHOW  MOJUMepHu3anudd. MeToasl  MPOBEACHUS
MOJIMMEPHU3AIMHN U UX 0COOCHHOCTH, BiusHIe MeTo1a MpOBEeHUS Mpollecca Ha 2
MOJIEKYJISIPHYIO MaccCy, MOJIEKYJISIPHO-MAacCOBOE pacIpesieJieHHe U CTPOCHUE
00pa3yrommxcsl MOJIUMEPOB. PanukanbHas conmonumepusanus.
3J'I€MGHTapHBI€ AKThl COIIOJIMMCpPU3AIUH. Bmmsaane XUMHYECKOTO CTPOCHUMA
MOHOMEPOB Ha UX PEAKIMOHHYIO CTOCOOHOCTh. KOHCTaHTHI  COMOIMMEpHU3alIUU.
3HavYeHHE COMOIMMEPHU3AIIMN KaK METO/a MOJyYeHHUs MOJUMEPOB C 3aJaHHBIMU
cBorictBamu. Monnas nonumepuszanus. Kataanzaropsl HOHHON MOTUMEPHU3ALIUU.
CtpoeHne MOHOMEpa M €ro CKJIOHHOCTh K MOHHOW mosinMepu3arui. Katnonnas
nonuMepusanusa. Karanuzatopsl u cokaranuzatopsl. OOpa3oBaHHe aKTHBHOTO
IIEHTPa, POCT U OOPBIB IeMH. AHHOHHAS MOJIUMepU3alus. TUTIBI KaTaIu3aTOPOB
aHUOHHOM mnonuMepusanuu. OOpa3oBaHHE AaKTHBHBIX IIEHTPOB, POCT IIETH.
BimstHue  npoTMBOMOHA, NOPUPOABI  PAaCTBOPUTENST Ha POCT LENH U
MUKPOCTPYKTYpY Makpomoiekyn. OOpbIB 1enu. « KuBbIenmoInuMepshl.

1.3 |3akoHOMepHOCTH MpoIecca MOJTUKOHIEHCAINH.

PaBHOBecHass ~ MOJUKOHJEHCALUS. Teopernueckass ¥ IpakTUYecKas
(GYHKIIMOHATHPHOCTH MOHOMEPOB. Ponb  cOOTHOIIEHUST pearupyrommx
BemecTB. KuHeTHueckoe ypaBHEHHE TMpoliecca  IOJUMKOHJIEHCAlUM B
IIPUCYTCTBUE M OTCYTCTBHE KaTann3aTopa. OCcTaHOBKA pOoCTa LENU. 3aBUCUMOCTh
MOJIEKYJISIPHOM Macchl MOJMMeEpa OT CTENEHH MpeBpaleHus (yHKIMOHAIbHBIX
rpynn. CriocoObl MpoBeAeHUsI Mpoliecca: B paciljiaBe, pacTBOpe U B TBEpAOU
¢aze. HepaBHoBecHas monukoHaeHcalusi. OCHOBHBIE OCOOEHHOCTH IpoLecca.
[TomukonaeHcanuss Ha rpaHule paszaena (a3. OcoOEHHOCTH TpeXMEpHOU
HOJIMKOHICHCAITUH.
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XuMHUecKHe NpeBpalieHus NoJIMMepoB.

PacTBOpBl  BBICOKOMOJIEKYJISIDHBIX ~ COe€MHEHUH. (OCHOBHBIE OCOOEHHOCTH
OpEBpallieHUs]  [OJIMMEPOB:  CTATUCTMYECKUIl  XapakTrep  3aMeLICHMs
GyHKIMOHANBHBIX Tpynn, 3(QQexT uenu, KoHPUTryparuoHHbIE 3S(P(EKTHI,
3¢ dexTh Ha/IMOJIEKYJISIPHOM OpraHu3alMH. [TonmumepaHanoruuHble
npeBpamieHus. Peakiuy B LENsAX MOJUMEPOB, MPHUBOAIINE K YBEIHMUCHHIO
MOJIEKYJISIPHOM Macchl, OJIOKCOIOJIMMEPHI, MPUBUTHIE COMOIMMEPHI, OCHOBHbBIE
METO/IbI OJIYYCHHUSL.

Pa3znen 2. TexHog0orns mjiacTMace oﬁmero HaAa3HAYCHUA

2.1

IlepcniekTHBHBIE HANIPABJIEHUS PA3BUTHSA TEXHOJIOIHMH NIPOU3BOICTBA
IJ1acTMAaCC.

CrtpyKTypa Ipou3BOICTBa CUHTETUUECKUX NMOIUMEPOB. KpymHOTOHHAKHBIE,
CPEIHETOHHAKHBIE U MAJIOTOHHAXXHBIE MTouMepsbl. [ inactuueckue maccsl.
OcHoBbl Ipou3Bo/cTBa. JluHamuka pa3sutus orpaciu. [lotpedHocTy B
IIacTMaccax U CTeNeHb UX yaoBieTBopeHus. CTpykTypa notpedieHus
I1J1aCTMAcC

2.2

TexHosorusi NpPoU3BOJACTBA, CBOICTBA M NpPHMEHEHUE TM0JHO0JIePUHOB.
TexHonoruu Npou3BoJICTBA MOJIUMEPOB B KACKaJaX peakTOpPOB.

[Tpou3BOACTBO MONHMATUICHA HU3KOW IUIOTHOCTH TPU BHICOKOM JABJICHHH.
[Tpou3BoaCTBO TONMATHICHA B ra3oBoil ¢asze. [Ipow3BOACTBO MOJMATHIICHA
CYCIIEH3HUOHHBIM MeETOJ0M. [IpOM3BOACTBO MOJUMpPONMIEHA B XUAKOW da3e.
[Tpon3BOICTBO MOJHUIIPOITMIICHA B Ta30BOH (ase.

[Tonua THIIEHBI, MOJNUITPONIUIICHBI, CBOWCTBA U IIPUMEHEHHE.

2.3

TexHoJs10rMs NPOU3BOACTBA, CBONCTBA H IPUMEHEHUE
NMOJIMBHHHIXJIOPHAHBIX IJIACTMACC H (PTOPOILIACTOB.

IIpon3BOACTBO NOJMBUHWIXJIOPUIA CYCIIEH3HOHHBIM MeTOAOM. [Ipon3BoacTBo
HNOJMBUHUIIXJIOPU/IA SMYJIBCHOHHBIM MeTo1oM. [TnactudukaTopsl
MOJIMBUHWIXJIOpUIA. [IpOU3BOACTBO KECTKOTO MOJMBUHWIXJIOPUIA B BUIE
JIMCTOB U IUIEHOK. [Ipon3BOACTBO MATKOIO MOJIMBUHUIXJIOPUIA B BUAE ILUICHOK
KaJIaHApoBBIM MeTo10oM. CBOMCTBA U MPUMEHEHHUE )KECTKOTO
MTOJIMBUHUJIXJIOPHIA.

2.4

TexHo0rMsl MPON3BOJACTBA, CBOWCTBA M MPUMeHEHHE MOJTUCTHPOJIbHBIX
IJ1ACTMACC.

TexHomorun MPOU3BOJACTBA U CBOMCTBA COMOJIMMEPOB CTUpOJA. TEeXHOIOTHUs
MIPOM3BOJICTBA, CBOMCTBA M MPUMEHEHUE MOJMBHUHUIALIETATHBIX MiactMmacce. 21
[Ipou3BOACTBO MOMHUCTHpPONA JUIsI BCICHHBAHUSA OJIOYHO-CYCTIEHH3HMOHHBIM
MeroaoM.  IIpous3BoACTBO  MOAMCTUPOJAA M CONOJUMEPOB  CTUpPOJA
cycneH3uOHHbIM MeToaoM. [Ipou3BoactBo ABC-comomuMepoB 3MyIbCHOHHBIM
MeToqoM.  [IpoM3BOJICTBO  MEHOMOMUCTHPONAa  OECIPECCOBBIM  METOAOM.
[Tpon3BOACTBO MEHOMOIUCTUPOIIA IKCTPY3HOHHBIM METOIOM.

CBoiicTBa 1 NPUMEHEHUE MOJIUCTUPOJIA.

2.5

TexHoJI0rMsi NPOU3BOJACTBA, CBOMCTBA U MPUMEHEHHUE MOJIMYPETAHOB.
ITIpon3BOACTBO JIMHENHBIX TOJIMYPETAHOB B paciuiaBe. [Ipon3BOACTBO JTMHEMHBIX
MOJMYpPETaHOB B pacTBope. CBOMCTBA M MPUMEHEHUE KECTKUX U AJIACTUYHBIX
noanypeTatoB. [Ipon3BOACTBO CBOMCTBA U PUMEHEHHE KECTKUX, ITOTYKECTKUX
Y 3JIACTUYHBIX TIEHOMOJINYPETAHOB.

Pa3nes 3. TexnoJsiorun nepepadoTKHu IJIaCTMACC, OCHOBAHHbIC HA
‘lepBﬂ‘lHOﬁ MJACTUKALMA IIOJJUMEPOB
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3.1

IHonyyeHue u3aeimii METOA0M IKCTPY3HUH.

OKCTpY3HMOHHBIE JIMHUM, WCIOJIb3yeMas oOcHacTka.. llomyuenue wuspenuit
METOJIOM SKCTPY3MOHHO-BBIIYBHOTO (hopmoBanus. I[Ipomeccsl B BHHTOBOM
KaHaJIc YCpBAKa. HpOI/ISBOI[I/ITeJIBHOCTB 30HbI AO3UPOBAHUA.
[TpousBoauTENbHOCTh (POPMYIONIEH TOJOBKM M OSKCTPY3MOHHOTO arperara.
ConKeTpy3Hs Kak OCHOBHOE HaIlpaBJIEHWE COBEPIIEHCTBOBAHUS IIpolecca.

3.2

IMonyyenne u3aenii MeTO0M JINThSI MO/ AABJICHHEM.

JIutheBbie MammHEL. Mcnonbp3yeMoe o0opyaoBaHue, ocHacTka. OO0Iiee moHITHE
0 METOAax JIMThs IMOJ JaBicHHeM. [lepHoAMYHOCTH Mpolecca, KakK YCIOBHE,
YCIIOKHSOIIEEe €ro MpOoTeKaHWe. Pa3HOBUIHOCTH METOJOB IJIACTHKAITUH, WX
(GU3NKO-XMMHYECKasi M TEXHOJOTHYECKas OIleHKa. XOJIOJHOKAHAJIbHBIE U
TopA4YCKaHaJIbHBIC TCXHOJIOTHH. HpOFpeCCI/IBHBIe METOABI JIUTHA 1104 AABJICHUECM
(MHXEKIIMOHHO-Ta30BOE JIUThE, MHOTOCIIOMHOE JIMTHE, JIMThE IO/ JaBJIICHUEM
peaxkToracToB). PU3NKO-XMMHUUYECKHUE MPOLIECCH B MaTEpUaAIbHOM LIMIUHAPE, B
MYHJIITYKE U B popme.

Paznen 4. Crapenue u ctadWiiu3anus NoJMMepoB

4.1

OcHOBHbIE TIOHSITUSI O CTapeHUM M CTAOWJIM3alMU  TOJHMMEPOB.
OO0mue mpeAcTaBiICHUS O CTAPEHUM W CTaOWUIU3alMH TMOoJIUMepoB. HemHoro
uctopuu. CoBpeMEHHOE OIpeAeNieHue TMpolecca CTapeHus MOJIUMEPOB.
CDaKTOpBI, oA BJIMAHHUEM KOTOPBIX MOXKCT IMPOUCXOAUTH CTAPCHUC IMOJIMMEPOB.
[Tonsitue o cradunuzanuu. Ouznyeckas U XUMUYeckas cradunusaius. [loHsTus
(0] CTa6I/IJII/I3aTOan, KaK CIICUaJIbHO BBOAMWMBIX BCHICCTBAX HAa CTaAHWU CHHTE3a
WX TIepepabOTKHU MOIUMEPA.

4.2

Tepmuyeckoe crapeHne NoJIUMepOB.

[TonsiTHE O TEPMUYECKOM CTapEHUU. BlMsHNE XMMUYECKOIO CTPOEHUS
MOJIMMEPA Ha MPOIIECC TEPMUUYECKOTO cTapeHus. TepMuHBI "TEII0CTONKOCTD ",
"TepMOCTOUKOCTH" M "TepMOCTaOMIBHOCTD". PU3NUECKUI CMBICIT 3TUX BETMYUH.
Tepmudeckoe cTapeHne Kak HEMHON paJMKalbHBIA MPOIECC.

4.3

CrapeHne moJiMMepoB NOJ AelCTBHEM CBETA.
KpaTkue cBesieHHs 0 MOIJIONIEHNH cBeTa BemecTBOM. CTaaus HHUIMUPOBAHUS
npu GpoTonecTpyKIMH. XpoMohOpHBbIE IPYIIbI.

4.4

PagnaumnonHoe crapeHne noJuMepos.
MexaHu3m, 0COOEHHOCTH, IPUMEPBI.

4.5

TepMookucIUTEIBHOE CTAPEHHE IIOJHMEPOB.
Bausiaue ¢usndeckoil CTpyKTypbl Ha TPOLECCHl  TEPMOOKUCIUTENbHOM
JECTPYKIIUU MOJIMMEPOB.

4.6

Teopust U NPUHIUNBI CTAOMIM3ANMH MOJTUMEPOB.

ACTIEKT BIUSIHUS pacipeieNieHrss HU3KOMOJICKYJIIPHBIX BEIIECTB B TOJIMMEpE Ha
CTapeHue U CTa0MIU3AIHIO TTOJTHNMEPOB.

Crabunuzaropsl, npumensiemsle 1 [19, TIC, TIBX.

Pa3pnen S. Texuudeckue cBOMCTBA MOJIMMEPHBIX MATEPHAJIOB

5.1

OcHOBHBIC IOHATHS 0 TEXHUYECKHX CBOMCTBAX MOJMMEPHBIX MAaTEPHAJIOB.
3HavyeHue 3HaHus cBoicTB mactMace (IIM). Jlns ux npaBuiibHOTO BBIOOpA.
[Tonmumeps! 1 mnactmaccesl. KpucramimyHocTs 1 aMoppHOCTh. DU3nUecKue U
(dazoBbIe COCTOSHUS.

5.2

CraTudeckasi ¥ JMHAMHYeCKasi MPOYHOCTH NMOJTUMEPHBIX MATEPHAJIOB.
PaznoBunnocTu. Binsiaue ¢pusuko-xumudeckux coiicts [IM Ha ux
CTaTUYECKYIO U JUHAMUYECKYIO POYHOCTb.
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5.3 |TepmoaedopManoHHbIE CBOWCTBA MOJUMEPHBIX MATEPHAIOB.
Ornenka pa3HOBUIHOCTEH CrIOCO0OB UX omnpeaeneHus. TepMoMexaHuueckue 2
KpHBBIE, HX aHAJIN3 ¥ npuMeHeHne. Pa3oBble COCTOSHHS MOJINMEPOB

5.4 |ChnenuajbHbIe CBOMCTBA IJIACTMACC.
Peonornyeckue, TpuOOTEXHUYECKUE, DIICKTPUUECKHE, aKyCTUUECKHE, 1
TerI0(U3NIeCKHe, aHTUKOPPO3HOHHBIE.

Bcero 32

5.2. Conep:xaHue NPaKTHYECKUX 3AHATHIA

O0BeM,
Ne TeMbI ConeprkaHue 3aHATUA
yac
5.2  |Ompenenenue MPOYHOCTH TUIACTMACC TIPU PACTSKEHUH, C)KaTUH, U3THOE.
5.4  |OnpeneneHuie nokasaTesns TEKy4eCTH PacIuiaBa MOJIMMEPOB.
Bcero 2
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6. DPOPMbI ATTECTALIMU, OHEHOYHBIE MATEPHUAJIbBI

6.1. ®opMbI KOHTPOJISI U ATTECTAIIMM, OLICHOYHbIE MATEPHAJILI N0 Y4eOHBIM NpeaMeTam,
KypcaM, IMCUMILIHHAM (MOAYJISIM), IPAKTUKAM, CTA)KUPOBKAaM, pa3jieiamM, TeMaM
[IpomMexyTouHas aTTeCTallMM U TEKYIUH KOHTPOJIb B IPOrpaMMe He NMPEAyCMOTPEHBI.

6.2. OneHo4Hble MaTepUAJIbI VI HMTOTOBOM aTTeCTAllUHA
Hrorosas arrectanus NpoBOAUTCS B (hopMe 3ayeTa B BUJE YCTHOI'O OTBETAa 0 OCHOBHBIM
TE€MaM IIPOrPaMMBI.

6.2.1. Bonnpochbl K UTOT0BO# ATTECTALMM 110 OCBOECHUIO MPOrPaMMbl
. IpuHIMIBI KIacCU(PUKAIMYA TTOTUMEPOB.
. Pagukanpaas nmonmumepusanus. O01as xapakTepucTrKa mpoliecca.
. Peakuu pocta 1 o0pbIBa LENH B paIuKaIbHOMN MOJMMEPU3AIIUH.
. MeTop1 TpoBeIeHUS peaklMK PaJuKaIbHOM MOJIMMEPU3aluu U UX OCOOCHHOCTH.
. MeTopl IpoBeIeHUs peaKIMi HOHHOW MTOJIMMEPU3AIMHI U UX OCOOEHHOCTH.
. MeTop1 mpoBeieHUS peaKIMK MOJIUKOHCHCAIUU U UX OCOOCHHOCTH.
. TexHOJIOTHSI TPOU3BOJICTBA, CBOWCTBA U MIPUMEHEHUE TTOJHOICHUHOB.
8. TexHonorust MpoOn3BOJCTBA, CBOMCTBA U IPUMEHEHUE TOJMBUHWIXJIOPUIAHBIX IJIACTMACC
U TOPOIIACTOB.
9. TexHoJOrHs NPOU3BOJICTBA, CBOMCTBA U PUMEHEHHE MOJIUCTUPOJIbHBIX IJIACTMACC.
10. Ilonyuyenue u3aenuii METOI0M IKCTPY3HUH.
11. ITony4yenue u3aenuii METOJOM JIUThSI MO AABICHUEM.
12. Tonsitue o crabmnmzanuu. Gu3ndeckas 1 XUMHUYECKasi CTaOMITH3aIIHSL.
13. Tlonarus o ctabunuzaTopax, Kak CHelalbHO BBOJAMMBIX BEIIECTBAX HA CTaUU CHHTE3a
WM [IepepabOoTKU MOJIMMEpA.
14. Tepmuueckoe cTapeHUe MOJIUMEPOB.
15. Crapenue noauMepoB NoJ1 AEMCTBUEM CBETA.
16. TepMOOKHCIUTENBHOE CTAPEHHE MTOJIMMEPOB.
17. Teopus ¥ IPUHIUIIBI CTAOUIIA3AIIHN TIOTMMEPOB.
18. Crartuueckas npounocts [IM. Ee paznoBuaHocT. CriocoObl OIIEHKH.
19. Iunamuyeckas npounocts. Ee paznoBuaHocT. CiocoObI OIIEHKH.
20. IToka3zaTenb TEKy4eCTH PacIlIaBOB MOJIMMEPOB.

~NOoO ok~ WN -
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7 OPTAHUBAIIMOHHO-IIEJAT'OT'HYECKHUE YCJIIOBUA
7.1. Y4yeOHO-MeTOAMYECKOE O0ecTiedeHHue MPOrpaMMbl

7.1.1. OcHoBHasi 1MTEpaTypa:

1. Cemuukos, 10. JI. BBeneHue B XUMHIO MOJUMEPOB : Y4eOHOE TTocoOre AJis BY30B IO
Hanpasienuto BI1O 020100 "Xumus" u cnien. 020201 "dynpaMeHTanpHas 1 NpUKIagHast Xumus'" /
10. JI. Cemunkos, C. ®@. XKunsios, C. JI. 3aiines. - 2-¢ u3x., crep. - CII6.; M. ; KpacHonap : Jlans,
2012. - 224 c.

2. Kynesnes, B. H. Xumus u ¢uszmka nmonmmmepoB : YdeOHOE MOcoOHE i BY30B IIO
Hanpasnenuto "Xumuueckas texnonorus" / B. H. Kynesues, B. A. lllepmnes. - 3-e¢ usn., ucmp. -
CIIb. ; M.; KpacHopap : Jlans, 2014. - 368 c.

3. TexHomorusi MOIMMEPHBIX MaTepuaioB: yueOHoe mocobue / A.D. Hukomnaes u [ap.]: moxq
o6mr. pexn. B.K. Kpspkanosckoro. — CII6.: [Ipodeccus, 2011. — 533 c.

4. Kpeikanosekuii, B.K. TexHuueckue cBOMCTBa miiacTMacc: ydeOHOE MOCoOue il BY30B
o TporpamMme MmoAarotoBku "TexHosorus mnepepadoTku miaactMmacc”" Hampasienus 240100.62 -
Xumudeckass TexHoiorus. Ksamudukanus: OakamaBp, Maructp, crnemmamuct / B. K.
Kpeokanosckuid. - CII6. : ITpodeccus, 2014. - 246 c.

5. Kpeokanosckuit, B.K. HWmxkenepHslii BbHIOOp W uAeHTH(UKANUSA TUIacTMacc /
B.K.KpspkanoBckuii .- CI16.:M31-Bo HOT, 2009.- 204 c.

7.1.2. BecnoMorare/ibHasi JUTepaTypa:

1. Xumus onuroMepoB ¥ NoJauMepoB : yaeoHoe nocodue / H. A. JlaBpos, Y. M. JIBopko, /.
A. TTandumnos ; CIIGI TU(TY). Kad. xum. TeXHOIOTHH MOIUMEPOB. - DIEKTPOH. TEKCTOBbIE JaH. -
CII6. : [6. 1], 2019. - 36 c..

2. Ilanduos, J[.A. IIpoyHOCTH MNOJIMMEPHBIX MaTEPUAIOB B CTATUYECKUX YCIOBHUSAX:
yuebHoe mocobue / J[.A. IlandumioB; MunucrepctBo oOpa3zoBaHusi M Hayku Poccuiickoit
®eneparun, Cankr-IlerepOyprekuil rocy1apcTBEHHBIH TEXHOJOTUYECKUN HHCTUTYT (TEXHUYECKUI

YHUBEPCUTET), Kadeapa XUMUUECKOW TexHojoruu nonumepoB. - Cankr-IlerepOypr: CIIOI'TU
(TY), 2021.-24 c.
3. OCHOBBI TPOSKTUPOBAHUS U 00OPYIOBaHKE TTPOU3BOCTB MOIUMEpOB. H)KeHepHbIe

pacyeTsl B IPOEKTUPOBAHUH ITPOU3BO/ICTB MOJIMMEPHBIX MaTepHalioB U U3AEIHI | yueOHOe mocobue
/" .M. IBopko, M.b. Anukun, J{.A. [Tanpunos; Munobpuayku Poccun, Cankr-IletrepOyprekuii
rOCYyJapCTBEHHbI  TEXHOJOTMUECKUH  HMHCTUTYT (TEXHUUYECKMH  yHUBepcuTeT), Kadenpa
XUMUYECKOU TexHojoruu nonumepos. - Cankrt-Ilerepoypr: CIIOI'TU (TY), 2023. - 78 c.

4.115. XuMusi OJIMIOMEPOB W TOJIMMEPOB. XHMHMYECKHE TMpeBpalleHuss MNOoIM3(hUpoB
(yueOHoe mocobue) / M.b. Amukun, JI.A. [lanpunos. .M. JIBopko; MunoOpnayku Poccum,
Cankr-IlerepOyprckuif = rocyZapCTBEHHBIM — TEXHOJOTMYECKUH  MHCTUTYT  (TEXHHUYECKUH
YHUBEPCUTET), Kadeapa XUMUUECKOW TexHojoruu nonmumepoB. - Cankt-IlerepOypr: CIIOI' TU
(TY), 2024. - 55 c.
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7.2. MaTepuajbHO-TeXHHYECKOe o0ecredeHue MpPorpaMmbl

HanmeHnoBanue
CIIELUATIN3UPOBAHHBIX Bt sanstuii HaunmenoBanue o0opynoBaHus,
ayauTOpuil, KaOMHETOB, IPOTrpaMMHOr0 00ecreueHHsI
nabopaTopuii
Aynuropus JIeKIuu Kommnbrotep ¢ BbixonoMm B jokanbHyto cetb CII6ITU

(TY) m B HHTEpHET, MYJIbTUMEIUWHBIA MPOEKTOD,
9KpaH, JOCKa.

VYyeOHast ayTuTOpHs npaktudeckue |JlabopaTopHble KOMHATHI U TPUOOPHI Kadeapsl
3aHATHUS xumudeckoi Texrosjoruu nomumepos CITOI TU(TY).

7.3. KagpoBble yCJI0BUS pean3alu NporpaMmMbl

HporpaMMa pealn3yeCTCA KBaJ'II/I(I)I/II_II/IpOBaHHLIMI/I CliCuaJIuCraMu B 00/1aCTH XUMUYECKOU
TCXHOJIOTHH IMOJIMMEPHBIX MAaTCPHUAJIOB U I1JIaCTMACC.

13
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8. UHBIE KOMIIOHEHTbI

WHpIe KOMIIOHEHTHI OTCYTCTBYIOT.

9. JOIIOJIHUTEJIBHBIE CBEJAEHUSA
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I[OHOJIHI/ITGJIBHBIG CBCICHMA 10 IIpOorpaMmme «OCHOBBI XUMHUH U TEXHOJIOTUH IMOJIMMEPOB»:

CBeznenus o pa3paboTKe: BIEPBbIC; HOBas
peAaKIys; C U3MEHEHUSIMU U/UITH JIOTOJTHEHUSIMU

pa3paboTaHa BIIEpBEIC

[Tporpamma o00peHa Ha 3aceiaHuN

Kadeapbl XUMIUYECKON TEXHOJIOTUN
nosimmepoB 10.06.2024, mpotokon Ne 5

CooTHeceHue NporpaMmbl K YKpYIHEHHOH IpyIie
HapaBJIEHUH NOJArOTOBKH (KOJI, HANMEHOBAHUE)

18.00.00 XumMuueckue TEXHOIOTUU

CooTHeceHue mporpaMmbl K HaIllPaBJICHUIO MO/I-
TOTOBKH (CHELMAIbHOCTH) BBICIIETO 00pa30BaHus
(OakanmaBpuara, celaiuTeTa, MaruCTpaTyphl,
actiupanTypsl) unu CI1O (kon, HaMMEHOBaHME)

18.03.01 XumMmunueckast TEXHOJIOT U

Opranuzanusi, 1o HHUIIUaTHBE KOTOPOH OCYIIECTB-
JSieTCs AONOTHUTEIBHOE MPO(HECCHOHAEHOE
oOpaszoBaHHe

CI6I TU(TY)
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10. CBEAEHMUSA O PABPABOTUHUKAX

10.1. Pa3paboTunKu MPOrpamMmbI:

Jouent kadeapbl Xumuueckon
TEXHOJIOTUH MTOJMMEPOB, KaH/I.TEXH.HAYK, TOLEHT J.A. TTaudunon

10.2. PykoBoauTe/ b CTPYKTYPHOI'O OApAa3ae/ieHNs, pa3padoTaBuiero nporpaMmmy:

3aBenyronuii kKageapoil XUMUIeCKOn
TEXHOJIOTUH MOJIMMEPOB, KaH/.XHUM.HayK, JOICHT J.A. ne Bekku
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