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N3no:xenue padoyeil nporpaMmsl AUCHUTIITHHBI

1.1. I]env u 3a0auu oucuuniunl

[Henpto  kypca  "BBICOKOMOJIEKYJSpHBIE  COE€IMHEHUsS"  SBISAETCS
3HAKOMCTBO AaCHHUPAHTOB C OCHOBAaMHM HAyKH O TOJIUMEpAaX M €€ BaKHEUIIMMU
MPaKTUYECKUMH TPUJIOKEHUSIMU, 3HAHUE KOTOPBIX HEOOXOJUMO KaKIOMY
XUMUKY, HE3aBUCHUMO OT €r0 Y3KOH MOCIEAYIOIe crennaan3aium.

OObekTuBHasE oOcHOBa  (opmHpOBaHUS  (PYHIAMEHTAIBHON  HAay4YHOUH
JUCHUIUIMHBL  "BBICOKOMOJNEKYJISIpHBIE COEIUHEHUS" 3aKIIIO4aeTcsi, B TOM,
YTO TMOJHMMEPHOE COCTOSIHME - ocolas Qopma CyIIeCTBOBAaHUS BEIIECTB,
KOTOpasi B OCHOBHBIX (DHU3UYECKMX M XUMHUYECKUX MPOSBICHUSX KaYECTBEHHO
OTJINYAETCA OT HU3KOMOJEKYJSIPHBIX BewlecTB. [103TOMy TIJlaBHOE BHUMaHUE B
Kypce YIEISeTCS PACCMOTPEHUIO OCHOBHBIX CBOMCTB BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUN OTJIMYHBIX OT CBOWCTB HHU3KOMOJEKYJSpHbIX BemectB. C oaHOU
CTOPOHBI, OOJIBIINE pa3MEPHI U LIETTHOE CTPOECHUE MAKPOMOJIEKYJT 00YCIIaBIUBAIOT
NOSIBJICHUE pPAJa BAXKHBIX CHEUU(PUUECKUX CBONCTB, KOTOPBIE ONPEAEISIIOT
NPaKTUYECKYI0 IIEHHOCTh IMOJMMEPOB KakK MaTepualioB, a Takke MX
ouonornyeckoe 3HaueHue. C Npyroil CTOPOHBI, XUMHUYECKUE IMPEBpAICHUS U
CUHTE3 TMOJMMEPOB OCYILECTBIIAIOTCS B PE3yJIbTaTe PsAga OOBIYHBIX XUMHUYECKHX
peakiMii XOpoIIO M3BECTHBIX M3 OPraHMYECKOW XUMHUU HHU3KOMOJEKYJSIPHBIX
coenuHeHnii. OpHako, ydacTMe B 3THX  pPEAKUUAX  MAaKpOMOJIEKYJ,
MaKpOpaJHKaliOB, MAaKPOMOHOB BHOCUT KAUE€CTBEHHO HOBBIE AacCHEKThl B
paccCMOTpeHHE  OOBIYHBIX XHMHUYECKMX peakiuid. JIeKIMOHHOMY  KypcCy
"BBICOKOMOJIEKYJIIPHBIE COEAMHEHHUS" COMYTCTBYET BBIIIOJIHEHUE CTYAECHTAMH
71a00paToOpHBIX pabOT, KOTOpbIE OXBATHIBAIOT BCE OCHOBHBIE pa3enbl Kypca:
CUHTE3 IMOJIMMEPOB, XUMHUYECKHE IIPEBPALLECHNS, MEXaHUYECKUE
CBOMCTBA, CTPYKTypa MOJIMMEPOB, PACTBOPHI MOJUMEPOB, MOIUIIEKTPOIUTHI. [1o
KOKJIOMY pa3felly CTYIEHT BBINOJHSIET OJAHY JlaboparopHyto paboty. Takum
00pa3zoM, TeOpeTUYECKHE 3HAHUSI, TTOJYYEHHbIE CTYJIEHTaMU NP MPOCIYIIMBAHUN
JIEKIIMOHHOTO Kypca, 3aKpeIuisitoTcs MPUOOpEeTEeHWEM MPaKTUYECKUX HABBIKOB
paboThI C BLICOKOMOJIEKYJISIPHBIMU COETMHEHUSIMHU.

1.2.Mecmo oucyunaunst 6 cmpykmype OIIOII BO

JlucouminHa OTHOCUTCS K 0Oa3oBoi wactu — b.1.B.OJ16 OO6s3arennHbIe
MUCLUILINHEL.

Kypc «BbicokoMONeKymsipHbIe COCAMHEHUS SBISETCS JOTMOTHEHUEM K
paHee MOJYyYEeHHBIM 3HAHUSM B PA3IMYHBIX pa3jieliax XUMHH, 4 TAKKE OCBOCHHUEM
MPAKTUYECKUX HABBIKOB IO TIOTYYCHUIO M UCCIICIOBAHUIO CBOWCTB MOJIMMEPOB.

B  pesymprare  wm3ydeHUs ~ AWCIHUIUIMHBI  «BBICOKOMOJEKYIISpHBIE
COCIMHCHMS» OOydYaroluecss JOJDKHBI HMMETh IIPEACTABICHHE O HauOoliee
aKTyaJIbHBIX MPOoOJeMax COBPEMEHHOM TEOPETUYECKONM W OSKCICPUMEHTATBHON
XUMUU M (U3HKH BBICOKOMOJIEKYJSIPHBIX COCIWHCHUH, Tak)Ke IOHMMAaTh HX
3HAYCHHE B PAa3BUTHH COBPEMEHHOW MPOMBINIUICHHOCTH UM TEXHHUKH; 3HaTh OCHOBY
XUMHUH  BBICOKOMOJICKYJIIPHBIX ~ COCIUHEHWH, METOJAOB UX IOJYYCHHUS U
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nepepadoTKy; yMeTh (OPMYIHPOBATH 3a7a4yd TO TMOJYyYEHUIO TOJMMEpPOB Ha
OCHOBE TMOJYYEHHBIX 3HAHWI; BIaAE€Th TEOPETHUYECKUMH OCHOBAMH U
NPaKTUYECKUMH HaBbIKAMU pabOThl HA HKCIEPUMEHTAIbHBIX YCTAaHOBKAX U
HAay4YHOM 000PYJI0BaHUHU, YMETh AHAJIU3UPOBATH MOJTYYEHHBIE PE3YJIbTAThI.
N3yyenune naHHOW IUCHUUIUIMHBI HEOOXOIMMO MJi TOJYYEHHUs HAaBBIKOB
MOJIyYeHUs] TOJUMEpPHBIX MaTepHalioB B NPOMBIIUICHHBIX Maciitabax u
MOJIy4EeHHS OTbITa pa0OThI B TAOOPATOPUU Ha COBPEMEHHBIX 000PYI0BAHUSX.

1.3. Tpeboeanus K pe3yiomamam 0C60e€HUSA COOEPHCAHUA OUCUUNTUHDBL

[Ipouecc n3yueHus: AUCUUILIIMHBI HAMpaBieH Ha (OpMHUpOBAHHUE 3JIEMEHTOB
caeayronmx komnereHuud B cootBercTBUU ¢ PI'OC BO u OIIOII BO mno
JAHHOMY HaIlpaBJIEHUIO MMOATOTOBKH (CIIELUAIBHOCTH):
- CIIOCOOHOCTBIO K KPUTHYECKOMY aHAJIMW3Y W OIICHKE COBPEMEHHBIX HAy4YHBIX
JTOCTHXKEHUM, TeHEPUPOBAHUIO HOBBIX WUJIEH MPU PEIICHUU HCCIEI0BATEIbCKUX U
MPaKTUYECKUX 3a]1a4, B TOM YHUCJIE€ B MeXIUCUUIUITMHAPHBIX oOnacTsax (YK-1);
- CITOCOOHOCTBIO TTPOEKTUPOBATh U OCYILECTBIIATh KOMILJIEKCHBIE UCCIIEIOBAHNUS, B
TOM YHUCJI€ MEXAUCIUIUIMHAPHBIE, HA OCHOBE LIEIOCTHOTO CUCTEMHOTO HAay4HOTO
MHUPOBO33pPEHHUsI C MCMOJb30BAHMEM 3HAHUU B 0o0nacTu uctopur U ¢unocopuu
Hayku (YK-2);
- TOTOBHOCTBIO Yy4YacTBOBATb B padOT€ POCCUUCKUX U MEXKIyHAPOIHBIX
UCCJIEIOBATENbCKMX  KOJUIEKTMUBOB [0  PEIICHHI0 HAyYHbIX M HAy4YHO-
obpazoBarenbHbIx 3a1a4 (YK-3);
- TOTOBHOCTBIO HCIIOJb30BATh COBPEMEHHBIE METOAbl W TEXHOJOTMU HAyYHOU
KOMMYHUKAIIMU Ha TOCYJaPCTBEHHOM M MHOCTPaHHOM si3bikax (YK-4);
- CHOCOOHOCTHIO  IUTAHMPOBATh W peuiarb  3aJa4yd  COOCTBEHHOTO
npo(hecCuoHaNbHOT0 U IMYHOCTHOTO pa3BuTus (YK-5).
- CIIOCOOHOCTBIO CAMOCTOSITEIBHO OCYILECTBIATh HAayYHO-MCCIIEA0BATENbCKYIO
NEeATEIbHOCTh B COOTBETCTBYIOLEH  mpodeccroHanbHOM  obnactu ¢
UCIIOJIb30BAHUEM COBPEMEHHBIX METOJOB MCCIENIOBaHUS U HH()OpPMaIMOHHO-
KOMMYHUKaIIMOHHBIX TexHosorui (OITK-1);
- TOTOBHOCTBIO OPTaHU30BaTh Pa0OTY UCCIIEI0BATENHLCKOTO KOIEKTUBA B 00JaCTH
XUMHUU U cMEXHBIX Hayk (OIIK-2);
- TOTOBHOCTBIO K MpPENOJaBaTeNIbCKOM  JIEITEIbHOCTH IO  OCHOBHBIM
o0Opa3oBaTeNbHbIM MporpamMmam Boiciiero oopazoBanus (OIIK-3).
- npodeccuonanbubie (I1K): 3HaTh OCHOBBI Teopuu (PyHIaAMEHTAIBHBIX Pa3eiioB
XUMUM  (@IpeXae  BCEro  OpPraHWYEeCKOM, XUMHUU  BBICOKOMOJEKYJIAPHBIX
coeaunenun) (I1K-1);

- CIOCOOHOCTh K CaMOCTOSITEIbHOMY MPOBEACHUIO HAyYHO-HCCIIEN0BATEIbCKON
paboOThl ¥ TONYYEHUIO  HAYYHBIX  PE3YIbTATOB,  YIOBJICTBOPSIIOIINX
YCTaHOBJICHHBIM TpPEOOBAHMSIM K COJCpPKAHUIO JHCCEepPTAllMii Ha COUCKAHHE
YUEHOH CTereHW KaHAWIaTa HayK MO HAmpaBIECHHOCTH (HAyYHOH CIeaTbHOCTH)
02.00.06 Beicokomomnekyisipubie coequnenust (I1K-6).

B pesynbraTe 0cBOEHUS AUCHUTUIHHBI 00yYaIONTUICS TOJDKEH:



3HATh: (DU3UKO-XMMHUYECKHE OCHOBBI, MEXaHWU3M M KHHETUKY IPOIIECCOB
MOJTyYeHHUsI BBICOKOMOJICKYJISIPHBIX COEIMHEHUH; OCOOCHHOCTH MPOMBIIUICHHBIX
CIIoco00B CHHTE3a U MPUMEHEHUS BRICOKOMOJIEKYJISIPHBIX COSTUHEHHI;

yMeTh: BBHITIOJTHATH OCHOBHBIE XUMHUYECKHE OTIEPAI CUHTE3a U BBIICIICHHS
BBICOKOMOJICKYJSIPHBIX ~ COCIMHCHHIA,  aHAJIM3HPOBaTh  (U3HKO-XUMHYECKHE
3aKOHOMEPHOCTH IMPOIIECCOB TOJIYYCHUS BBICOKOMOJIEKYJISIPHBIX COCIMHCHHIA;
00001aTh U 00pabaThiBaTh IKCIEPUMEHTAIBHYI0 HWH()OPMALMIO TIO TMOJIYyYECHHIO
BBICOKOMOJICKYJISIPHBIX COCTMHEHH B BUJIE TAOOPATOPHBIX OTYETOB;

BJIA/IeTh: METOJIaMU UCCJIENOBAHUS (PU3UKO-XUMUIECKUX, MEXaHUUECKUX U
AKCIUTYyaTaIlMOHHBIX CBOMCTB BRICOKOMOJIEKYJISIPHBIX COSIMHEHUM.

1.4. Cooeprrcanue u cmpykmypa Oucyuniunvl (Mooyns)

Tabauya 1. Conepxanue pas3eaoB TUCIUILTAHbI

Ne HanmenoBanue Popmbi
Coneprxanue paszuena TEKYLIETrO
pasnena paznena
KOHTPOJIS
Hemn w 3amaun gucouiinabl. [loHsATHS ©
1 Bsenenue tepmuHbl. Knaccudukauus u wHomenkiarypa | [, K, O
MIOJINMEPOB.
PanuxanpHas MOJIMMEPU3ALIUS. Kuneruka
PaauKaIbHON MOJIMMEpPU3ALUH.
HNonnas  nonumepuszauus.  AHHMOHHasg U
KaTHOHHAs nosimMepusanus. KuHeTnka MOHHON
MOJIMMEPU3ALUU.
Hennas COMOJIMMEPHU3AIHUAL. HNonnas
COIOJIMMEPU3ALIUSL. Papukanbnas
Cutrires conoauMepusanusa. KoopanHanMMOHHO-MOHHAsS
2 HOMHMEDOB NOJIMMEpU3aIMs B IpUCYTCTBUM KatanuzaTopoB. | K, /I, O
M oHHO-KOOpAMHAIIMOHHAS MOJIMMEPU3ALUSL.
Kuneruka MOHHO-KOOPAMHAIMOHHOU
nosuMmepusanuu. Jlpyrue Buasl NOJIMMEpPU3aIUu.
IlonukonaeHcanus. MoHomepbl s
MTOJIMKOHICHCAI1H. Kuneruka
noiukoHAeHcauu. CONnoIMKOHIEHCALIUS.
OCHOBHBIE METOJIbl OCYIIECTBIICHUSI PEAKIIUI
CHHTE3a MOJUMEPOB.
XHUMHYECKUE IIpEeBpaIICHUS MTOJIMMEPOB.
Peakuuonnas CIIOCOOHOCTH MOJIMMEPOB.
X UMIECK e Huknuzanus. [IpeBpaimienne  TpeXMeEpHBIX
3 — MOJIUMEPOB. K. IO
HOMUMEpOB Peaknus JECTPYKLINHU u CLIMBAHUS
Makpomouiekyi. [IpeBpallieHus MoJUMEpOB MpHU
HarpeBaHuH, OKHCJICHUU u NENUCTBUU
U3JIy4CHUM.
CBolicTBa pacTBOpPOB MOJIUMEpPOB. BimsHue
4 PactBopb1 pasnuuHbIX  (AKTOPOB  HAa  PACTBOPEHHUE LK.O
MOJIMMEPOB MOJIMMEPOB. TepMmoauuamuka pactBopoB | "V 7
MOJIMMEPOB.




MonekynsipHas Macca MOJUMEpPOB. MeTomsl
OIpeeICHUS MM. Cpenneunciosas,
cpeaHemMaccoBas U CpEIHEBSA3KOCTHAs
MOJIEKYJISIPHBIE MACCHI.

AMop(dHBIE U KpUCTANIMYECKUE TOJIUMEPHI.
Kpucrannuzauus MOJINMEPOB. dakTopBkl,
BIIMSIOIINE HA KPUCTAIIIU3ALMIO.
MezomopdHOe cocTosiHIE MOTUMepoB. JKuakue
Kpuctauibl.  TepMOTpOINHBIE,  JIMOTPOIIHBIE
KUJKHE KPUCTAILIIBL.
CaolicTBa KPHUCTAJUIMYECKUX MOJIMMEPOB.
MexaHn4yecKkre CBOMCTBA 3aKPUCTAIIIM30BaHHBIX
Y OPUEHTUPOBAHHBIX IMOJIMMEPOB.
Dusmka Hedopmarus [IOJIUMEPOB. [Inactuyeckas
5 HOMUMEpOB nedhopmarus U BI3KOe TeUCHHE. K, 1,0
Ocobennoctu MOJIEKYJIIPHOTO CTpOEHUS
noJuMepoB. ['MOKOCTH MakKpOMOJEKYyl U ee
CBs3b C (DUBMKO-MEXaHMYECKHMMH CBOHCTBAMU

HOJIMMEPOB.
Crekiioo0pa3Hoe u BBICOKOAJIACTUYHOE
COCTOSIHME  TOJHMMEpOB.  PenmakcanuoHHbIC

MEXaHUYECKHUE CBOMCTBA MOJIUMEPOB.
Bs3zkoTekyuee cocTossHME TOJIMMEPOB. MeTobl
OIpeaeICHUS buznuecKux COCTOSTHUI
MOJINMEPOB.

B rpade 4 npuBonsTcs manupyemsie (OpMBbI TEKYIIETO KOHTPOIIL: KOUIoKkBuyM (K),
nucckycus (1), onpoc (O) u T.1.

Cmpykmypa oucyuniumsl

Tabauya 2. Obwas mpyooemxocms oucyuniunsvt cocmasisem 108 uacos

Bun paboTst TpynoemMkocCTs,
4acoB
O0mast Tpy10eMKOCTh 108
KonTakTHast padora (B yacax): 30
Jlexyuonnsvie sansmus (J1) 30
CamocrosiTesibHast padora (B yacax): 78
Buja npomexyTouHOi aTTecTannu (3K3aMeH) 4

Tabnuya 3. Jlekyuonuvie 3anamust

Ne Tema
n/m
1 | IIpoucxoxieHue noJMMepoB
2 | llenHas nonumepusanus
3 | CryneHyaTas noJiMMepr3ans
4 | Oco0Oble TUIIBI TOJUMEPU3ALMOHHBIX IpoleccoB. CiocoObl MpoOBENEHUS
NOJINMEPU3ALMOHHBIX IPOLIECCOB
5 | MonexkynsipHas Macca M pa3Mepbl MAKPOMOJIEKYJI




Kunerrka 1ienHoi 1 MOHHON MOJIMMEpHU3aIiuu

XuMHUUYEcKasi 1 TeOMeTprUecKasi CTpYKTypa MaKpOMOJIEKYT

6
7 | KuHeTHKa NOJMKOHIEHCAMOHHOIO Mpouecca
8
9

[lepexonpl B mojauMepax, 00yCIOBICHHBIE TEMIIEPATypPOt

10 | Kpuctamummsanus 1 KpUCTANIMYHOCTD ITOJTMMEPOB

11 | Cononumepusanusi 1 KHHETHKA COMOJIMMEpU3alluu

12 | JecTpykuus MOJIMMepOB

13 | Xumuyeckue peakiuy ¢ y4acTUeM MOJTUMEPOB

14 | PacTBOpeHHe U pacTBOPHI MOJIUMEPOB

15 | PeoJsiorusi noauMepHbIX MaTEPUAJIOB B TEKYYEM COCTOSIHHH

16 | dedopmaiimoHHbIE CBOWCTBA U MEXaHWYECKasi IPOYHOCTh MOJIUMEPOB

17 | OnexTpuyeckue CBOMCTBA NOJIMMEPOB

Tabauya 4. Camocmosmenvroe uzyueHue pazoenos OUCYUNIUHbL

15(_;1 Bormpocsl, BEIHOCUMBIE Ha CAMOCTOSATEIBHOE U3YUECHHE
1 Haubonee BaxxHbIe CHHTETUYECKHE U TPUPOIHBIE TOTUMEPHI
) Oco0pble TUIIBI TOJIMMEPU3AUOHHBIX PEAKIHUI

OcHoBHbIE PUBNKO-XUMUYECKUE METOBI UCCIICTOBAHMUS
3 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI
4 OcHOBHBIE 00J1aCTH IPUMEHEHUS IOJIUMEPOB
5 OcHOBHBIE CTIOCOOBI TEPePadOTKH MOTMMEPHBIX MaTepUAIOB
6 KuakokpuctasinuecKue moaIuMepbl
7 TepMoanHaMuKka pacTBOPEHHS U HaOyXaHUS MOJIMMEPOB
8 ['n6KoCTh LIeH NOJIUMEPOB
9 CrenranbHbIE TOJUMEPBI

10 MCTO,Z[BI OoNpCACIICHUA MOJICKYJIAPHO-MACCOBBIX XapPaKTCPUCTHUK

11 [TnacTudukaims noauMepoB

12 PacTtBOpBI M1 CTYyHM TOTMMEPOB

13 Cmecu noJimmMepoB

14 | [HomumepHbie COPOESHTHI

15 FaBOHpOHI/IHaCMOCTB IMOJIMMCPOB

16 CrtpykTypa pacTBOPOB U CTyJAHEHN MOJTUMEPOB

17 | Teopus pacTBopoB noJMMEpPOB

18 Cucremsbl MMOJIMMCP-HU3KOMOJICKYJIApHAA ) KUAKOCTD




19 Peonorndeckue cBoMcTBa IMOJIMMECPOB B TCKYUEM COCTOAHUU

1.5. Oyenounvie mamepuanvt 0711 meKyuie2o u pyoeicHo20 KOHmpoJis
ycneeaemocmu u RPOMENHCYmoYHOU ammecmauuu
Lenvio npomedxcymoynvix ammecmayuil MO JUCHUIUIMHE SIBIAETCS OIEHKA
KaueCTBa OCBOCHUSI TUCIUIIIIMHBI aCIUPAHTAMH.

[IpomexxyTouHass  aTTecTanus  MNpeaHa3HayeHa IS  OOBEKTHBHOIO
MOATBEPKACHUS M OIEHUBAHUSA JOCTUTHYTBIX PE3ylbTaTOB OOYYEHHUS TOCIe
3aBEPIICHUA M3YYCHMsI JUCUUIUIMHBIL. OCyHIeCTBIsSETCS B KOHIIE Kypca |
MpEJCTaBIsIeT COOOM MTOTOBYIO OIEHKY 3HaHUU mo auciumimae «BMCy» B Buje
MPOBEICHUA dK3aMEHa.

Ipumepnviti nepeuenb 3K3aMeHAYUOHHBIX B0NPOCOE
[Tpoucxoxnenue nonumepoB. Yto Takoe noaumepsl? Kak mocTpoeHsl noaumepst?
Knaccudukanus nomumepos.
CB0OOHO-paIMKabHAS TOTUMEPU3ALIHSL.
HNonnas nomumepusanus.
KoopaunannoHHas noJuMepHu3anus.
Crynenuaras  nonumepusauus. llomukonnencanusa.  IloaunpucoenuHeHue.
[Tonmmepusanus ¢ pacKpbITUEM LIUKIIA.
OcoOple  TUIBI ~ MOJMMEPU3ALMOHHBIX  pEaKUMM.  DIEKTpOXUMHUYECKas
nojmMepusanus. Peakuuu nonumepusanuu, MNPOUCXOAIIME [0 MEXaHU3MY
MeTaTe3uca.
Crioco0b! MPOBEIECHUS OTUMEPU3ALIHH.
Crioco0b! POBEAEHUS MOIUMKOH ICHCALUH.
CpenneunciioBas, CpeIHEMACCOBasi U CPEIHEBSI3KOCTHAS MOJIEKYJISIPHBIE MACCHI.
MonexkynspHas Macca U CTEIEHb MOJUMEPHU3ALINH.
ITonuaucnepHOCTh 1 pacHpeneaeHue 1Mo MOJIEKYJISIPHBIM MaccaM B IOJIMMEPAX.
Pa3mMepbl noMMEPHBIX MOJIEKYI.
Kunerrka nennon pagukaibHOW MOJIMMEPHU3ALIHAH.
KuHeTnka KaTHOHHOM U AHUMOHHOW MOJIMMEPHU3ALIAH.
Kunernka nonukoHaeHcanuu.
MuKpOCTpYKTYpbl IOJUMEPOB, O0YCIOBIEHHBIE XUMUUYECKUM U T€OMETPUYECKUM
CTPOECHHUEM MAKPOMOJIEKYJIBI.
Yro Takoe Temneparypa nepexo/ia B CTeKI000pa3HoOe COCTOSHNUE?
Crexi000pa3Hble TBEPBIE TENA U NEPEXO]] B CTEKI000pa3HOE COCTOSHUE.
Ilepexoapl B moaumepax M CBS3aHHbIE C HUMM CBOMCTBA.
@akTopsl, BAUAIOIINE HA TEMIIEPATYPy CTEKJIOBAHMSL.
Temmeparypa CTEKJIIOBAHUSA U TOYKA IIJIABJICHHUS.
Kpucrammueckue TBepable Tena U UX PEHTTEHOCTPYKTYPHBIN aHAIU3.
[Tonmumeps! u nudpakuys peHTTEHOBCKUX JTy4eil.
CreneHb KpUCTAIMYHOCTH MTOJIUMEPOB.
Kpucrammsanus nommmepoB. PakTopbl, BIUAIONIME HA KPUCTAUIM3ALMIO IO
JIMMEPOB.




Kpucranmmrtel, chepoauTsl U -MOJIMMEPHBIE MOHOKPHCTAJLTHI.

Binsinue crenenu KpuCcTaJuIMYHOCTH Ha CBOMCTBA MOJIUMEPOB.

PanvkanpHas conoimMepusanus.

HNoHnHas cononmMepusanus.

CononukoHaeHCcanusl.

[TomuaTnes.

[Tomunponuiex.

[TomucTtupour.

ITonmakpuiioHUTPUIL.

[TomumeTnnmeTakpuiar.

[Tonuaupsl CloXHBIE.

[Momudopmansaerun.

[Tonunapadenusnex.

[TonukapOoHaTHI.

[TonucynbhoHbI.

[ Homuumuaebl.

IHommamugel.

[TonmypeTransl.

[TonuBuHMIALIETAT.

[ToMMBUHUIIOBBIN CIIUPT.

[TomuBUHUIXIIOpUL.

[TonurteTpadropaTuien.

[TonmubyTtunen u nonmunzodytuiex.[lomusomnpeH.

[TonubyTagueH.

ITonuxnoponpeH.

denonpopmanbIeruIHbIe CMOJBI.

MoueBuHO(pOpMANBIAETUIHBIE U METAMUHO(DOPMAIIbAETUIHBIE CMOJIBI.

DONOKCUHBIE TOJTUMEPBHI.

Kpemuuiiconep:xamye noJimmepsl.

[emnrono3a u ee NpOU3BOAHBIE

Tumel fecTpyKuuy MOJIMMEPOB.

JlecTpyKuusi MOJUMEPOB MOJ JEUCTBUEM Pa3IMYHbIX (DAKTOPOB (Temiia, KUCIIO
pona, o3oHa, Y®-cBeTa u T.1.).

MexaHu3M OKHCIIEHUS KaydyKa.

OxucnurenpHas JECTPYKLMS HACBIILEHHBIX TOJIHMMEPOB.

Oxucnenue GpeHonpopmanbIeruIHbIX CMOI.

OxkucieHue 31aCTOMEPOB O30HOM.

AHTHOKCHTAHTHI. DOTOCTAOMIIN3ATOPHI.

I'maponus, auunoaus, aMMHONIN3, TUAPUPOBAHUE MIOJIUMEPOB.

Peakunu nprcoeIMHEHUS U 3aMELIEHUS.

Peakiuu pa3nuuHbiX QyHKIUOHATBHBIX TPYIII.

Peakuyu nukin3anyy U CIIMBAHUSA.

Moaudukaiysi IpOMBIILIEHHBIX TOJIUMEPOB.

PacTBOpeHue monumepos.

TepmoanHaMuka pacTBOPEHUS MOJUMEPOB. PacTBOPUMOCTD KPUCTAIIIMYECKUX U
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aMOp(HBIX TOTUMEPOB. BiusiHIEe MONEKYISIPHOTO Beca Ha paCTBOPUMOCTb.
BsA3KOCTBh M MOJIEKYJIISIPHBIN BEC.

Bs13K0CTh KOHIIEHTPUPOBAHHBIX IMOJMMEPHBIX PACTBOPOB.
DI1acTOMEpPHBIE MATEPUAIIBI.

BonokHnooOpa3ytomiue noJimMepsl.

[InacTuueckue Matepralbl.

Peonorus nonumepHbIX MaTeprUalioB.

Ypasuenue I 'yka u Herotona.

Mopnenu Baskoynpyroctu Makcsesuia u Qourra.
JleopMaIimoHHOE MOBEJCHHUE MOJIUMEPHBIX MaTEPHAIOB.
Penakcauus u non3zyyects.

OcHOBHBIE CTIOCOOBI TIEPEPAOOTKHU TTOJTUMEPOB.

Kpumepuu ¢popmuposanusi oyeHox no npomexcymouHon ammecmayuu.

OMIUYHO — TIOYYaAI0T 00yJaroIInecs, KOTOpbie CBOOOIHO OPUEHTHPYIOTCS B
MaTepuajge W OTBewaloT Oe3 3arpynHeHuid.  OOydarommiics CHocoOeH K
BBITIOJTHCHUIO ~ CIIOKHBIX ~ XMMHUYECKHX W TEXHOJOTHYECKUX  3aJaHUil.
OOy4aromuiics TMOJHOCTHIO PACKpPhLT BCE BOMPOCHI, T.e. paboTa BHIMOJIHEHA
MOJIHOCTBIO 0€3 OIIMOOK.

Xopowo — TIONYYalOT OOyYaromuecs, KOTOpPble OTHOCHUTEIHHO IOJHO
OPUCHTHUPYIOTCS B MaTepualie, OTBEUAlOT 0e€3 3aTpyJAHCHHH, JOMyCKaloT
HE3HAUNUTEITLHOE KOJIMYECTBO OIMMUOOK. BOMPOCH pacKphIThI TOJHOCTBIO, HO
UMEIOTCS He OoJiee 0HOM HerpyOoil omuOKM U OJTHOTO HeaoueTa, He Oojee Tpex
HEI04YeTOB. J[OMyCKarTCs MOJHBIM OTBET HAa ABA BOIIPOCA;

Y0061emeopumenbHo — MoJIy4aroT 00yJaroluecs, y KOTOPbIX HEAOCTATOYHO
BBICOK YPOBEHb BJIAQJCHHUS MaTepuaioM. B mporecce oTBeTa Ha DJK3aMEHE
JOMYCKAIOTCA ~ OIMMOKM W 3aTpyJHEHHs] TPH  HW3JIOKEHWH  MaTepuala.
OOy4aromuiics MPaBUJIBHO BBHITIOTHII HE MeHee 2/3 Bcel padoThl WM JOITYCTHII
He Oojiee oHOM rpyOoi OMIMOKM U JABYX HEJ0YETOB, HE Oojiee OHOUN rpyOoi u
OJIHOM HerpyOoit onOKku, He 060JIee TpeX HerpyObIX OIMIMOOK, OJTHON HErpyOoH.

Hey0081emeopumeibHo — TIONYYaroT 00ydYaronuecs, KOTOpPbIe JOIMYCKAIOT
3HAYUTENbHbIE OIMMOKK. OOyJarouuiicss WMEeT JWIlb HAadalbHYIO CTEICHb
opueHTalu B Matepuaie. B paboTe ymcio ommOOK M HEJOYETOB MPEBBICHIIO
HOPMY JJISL OIIEHKH 3 WJIH MPABWJILHO BBITIOTHEHO MeHee 2/3 Bcel paboThI.

1.6. Memoouueckue mamepuainnt, onpeoeaarouiue npoyeoypvl OUeHUGAHU
3HAHUI, YMEHUIl U (unu) onvima 0esameabHoCmu.

MakcumManibHasi OLEHKa (OTJIMYHO), TMoJiydaeMas AaclupaHTOM MO
JTUCHUIIIMHE CKJIaJbIBACTCS U3 ABYX COCTABJISIFOLIUX:

— nepsas cocmagifAlowas — OIEHKA PEryJsipHOCTH, CBOEBPEMEHHOCTH H
KaueCTBa BBIMOJIHEHUS] aCIUPAHTOM y4eOHOM paOOThl MO U3YYEHUIO JUCIUIIIMHBI
B TeueHue cemectpa (30%). Jons, xapakTepu3yroume ycreBaeMoCTh aclUpaHTa
10 TUCIUIUIMHE, HAOMPAIOTCS UM B TEYCHHUE BCETO MEePHo1a 00yUEHUS 32 U3yUEHUE
OTZIETHHBIX TEM U BBITIOJIHEHHUE TaOOPAaTOPHBIX PadoT.
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— 8mopas cocmaenawas — OLEHKAa 3HAHUW aclHUpaHTa II0 pe3yiabTaram
npomexxyTouHolt arrectauu (70%).

Kputepuem oneHku ypoBHS CHOPMHUPOBAHHOCTH KOMIIETCHIIMH B pamMKax
yaeOHoM nuctuiinHabl « BMCy siBasieTcst 2K3aMeH.

Lenvro npomesrcymounvix ammecmayuii 10 JUCLUIUIMHE SBJSIETCS OLICHKA
Ka4ecTBa OCBOCHHS JUCIUTUTMHBI 00yYaIOIIMHUCS.

Kpumepuu oyenku xauecmea oceoenus Oucyuniumbl

Ouenka «omauyno» - TEOPETUUYECKOE COJAEPIKAHUE Kypca OCBOEHO
MOJIHOCTBIO, 0€3 MpoOesoB, HEOOXOAMMBIE TNPAKTUYECKUE HABBIKU pPabOTHI C
OCBOCHHBIM MaTepuanioM chopmupoBaHbl. Bce mpemycMOTpeHHBIE MPOTrpaMMoi
oOyueHusi y4yeOHBbIC 3aJaHUs BBINOJIHEHBI, KAYECTBO HX BBINIOJHEHUS OIICHEHO
MaKCUMaJlbHOW oleHKoi. Ha »K3aMeHe acmupaHT AEeMOHCTpHpYeT TIiyOokue
3HaHUS NPEIYCMOTPEHHOTO MPOTrpaMMOIl Marepuasna, yMeeT YETKO, JAKOHUYHO U
JIOTMYECKH TOCJIEA0BATEILHO OTBEYaTh Ha TIOCTABJIEHHBIE BOIIPOCHI.

Ouenka  «XOpouwIO»—TEOPETUUECKOE  COJEpXKaHHE Kypca  OCBOECHO,
HEOOXOIMMBbIE MPAKTUYECKHE HABBIKM paboOThl C(HOPMHUPOBAHBI, BHIIIOJHEHHBIE
y4eOHbIe 3a/laHusl COJepKAaT He3HaYWTeNbHble ommOKu. Ha sk3ameHe acmmpaHT
JEMOHCTPUPYET TBEPJO€ 3HAHHS OCHOBHOTO (IPOrPaMMHOI0) MaTepuaia, yMeeT
9YEeTKO, TPAMOTHO, 0€3 CYIIECTBEHHBIX HETOYHOCTEH OTBEYATh HA IOCTABIICHHBIC
BOTIPOCHI.

Ouenka «yooenemeopumensvHo» — TEOPETUUYECKOE COJIEpKaHHE Kypca
OCBOGHO HE TIOJIHOCTbIO, HEOOXOJHUMbIE TMPAKTUYECKUE HABBIKM PaOOTHI
c(OpMHUPOBAHBI YaCTUYHO, BBITIOJHEHHBIC y4YEOHBIC 3aJaHHs COJEpXKaT TIpyObIe
omnOku. Ha sK3amMeHe acnmupaHT JEMOHCTPUPYET 3HAHHME TOJBKO OCHOBHOTO
MaTepHaa, OTBEThI COEP)KAaT HETOYHOCTH, clabo apryMeHTHpPOBAHbI, HapyIIeHa
HOCJIeI0BATEIbHOCTD U3JIOKEHHS MaTepuraa

Ouenka «neyooenemeopumenbHo» — TEOPETUUECKOE COJIepKaHNe Kypca He
OCBOEHO, HEOOXOAMMBbIE MPAKTUYECKHE HABBIKU paboThl He chopmupoBanbl, Ha
’K3aMEHEe  AaCMUpPaHT  JEMOHCTPHPYeT  HE3HaHHME  3HAYMTENbHOM  4acTu
IPOTPAMMHOTO MaTepHualia, CYIICCTBEHHBbIC OIIMOKM B OTBETaX HA BOMPOCHI,
HEYMEHHE OpPHUEHTHPOBATHCS B MaTepuaie, HE3HAHHE OCHOBHBIX TOHSITHIA
JTVCIUTUTHHBIL.

Tabauya 7. Pe3ynbmamul 0ceoeHusi y4eOHOU OUCYUNIUHBL, NOOedcauue
npogepke

PesynbTarsl OCHOBHBIE MIOKA3aTENN OLIEHKH Bun ouenounoro
oOyueHus pe3yJIbTaTOB 00YUYEHMUSI MaTepuana
(KOMITETEHITNH )

YK-1 YMETb KPUTHUYECKH AaHAJIM3HUPOBATH | KOJUIOKBUYM,
Hay4YHYIO JIMTEPATYpPY, COBPEMEHHBIE | AUCKYCCUs, 0030Pbl
noctuxenus B obsnactu BMC JOKJIaJIbl, pedepaTsl

OIIK-3 BBITH TOTOBBIM K IPENOAaBaTENbCKON | KOJUJIOKBUYM
JeSITeIbHOCTH o OCHOBHBIM | TUCKYCCHSI, TPAKTHKA
oOpa3oBaTeNbHBIM  MpOTrpaMMaM  —
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OpraHMyecKas XuUMHsS, XUMHSI U
¢dbuzuka BMC

[1K-5 yMETh  y4acTBOBATb B  HAYYHBIX | KOJUIOKBUYM
JTUCKYCCUSIX, YMEThb MPEJCTaBIAThH | JUCKYCCHUS
pe3ynbTaThl CBOMX MCCIENOBAHUNA B | JOKJIa/abl, pedepaTbl
BH/JIC HAYYHBIX OTYETOB M IMyOJIMKAITUN

[1K-6 YMETh MPOBOJUTH  CAMOCTOSITENILHO | TOKJIA/Ibl, MTyOJIMKAIUH,
HAYYHO-UCCIIEI0BATENbCKYIO0 Pa0OTy U | Ipe3eHTAINH
II0JTy4aTh HAYYHBIE PE3YIIbTATHI

1.7. Yuebno-memoouueckoe obecneuenue OuCUuUnIuUHb

OcHogHas numepamypa
1. Kupeer B.B. BpicokoMmolekysapHble coeauHeHus, Y4yeOHuk M.: Breicias
IMxona, 2013, 602 c.
2. CemumkoB [O.J., XKumpmoB C.®D., Kamaea B.H. BBencHue B XUMHIO
noauMepoB: YueOHoe nmocodue. M.: Bricmias mkona, 2005, 368 c.
3. Tarep A.A. ®u3uko-xumus nonumepos, M., Hayunsriit mup, 2007.
4. Xumusa u (¢u3MKa BBICOKOMOJEKYISPHBIX COEAMHEHUU. YueOHOoe mocooue.
AntoHnoBa-Antunosa W.II., Wneuna UN.A. N3a-Bo: MockoBckoro rocyaap.
OtkpsiToro yauta, 2008 (www.knigafund.ru).
5.. IlpakTukym mo BBICOKOMOJIEKYJISIPHBIM CO€IMHEHMSIM, MOJ penakuuent B.A.
KabanoBa, YueOHoe nmocooue, M.: Xumus, 1987.

Jlononnumenvras tumepamypa
1. OuHuuknoneaus nojaumepos, M. U3n.bCO, 1.1. 1-3 1977

2. Kynesne B.H., lllepmuer B.A. Xumus u pusuka moauMepoB: YUeOHUK
M.: Bricmas mxkouna, 1988.

3. [Ilyp A.M. BBICOKOMOJIEKYJISIpDHBIE COEIUHEHHS, YYEOHUK 3-€¢ Wu31.,
nepepad. u gon. M.: Beiciias nikona, 1981.

4. CokonoB JI.b. OCHOBBI CHHTE3a MOJIMMEPOB METOJOM IOJIUKOHACHCALUH.
M.: Xumus, 1979. — 264 c.

S. Bunorpanosa C.B., Bacher B.A. IlonnkoHAEHCAIIMOHHBIE MPOLECCHl H
nonumepsl. — M.: Hayka, MAUK «Hayka/Uutepnepuonukay, 2000. — 373c.

6. Nanues C.C. Papukanshas nonumepuszanus. — JI.: Xumus, 1985. — 280c.

Memoouueckue pekomenoayuu no uzy4yeHuro OUCYUNIUHbL

VYuebnas pabora nmo gucuuruimHe BMC coCTOMT M3 KOHTaKTHOM pabOThI
(JIEKIIMU) M CaMOCTOSATENbHOM padoThl. JlOJiT KOHTAKTHOW y4eOHOMl paboThl B
o0memM oO0beMe BpEMEHH, OTBEJICHHOM JJI M3Y4YEHHUS JUCIUILUIMHBI, COCTaBJISET
27,8%, nmonst camocrositebHOM padboThl — 72,2%. COOTHOIIEHHUE JIEKIMOHHBIX,
Ja00pAaTOPHBIX 3aHATUM K OOIIEMY KOJHUYECTBY YaCOB COOTBETCTBYET y4EOHOMY
mnany Hanpaenenus 04.06.01 Xumuueckue Hayku, crienuaibHOCTh «02.00.06 —
BBICOKOMOJIEKYJISIPHBIC COETUHEHHUS.

Memoouueckue peKomenoayuu no U3YUEHUIO OUCUUNIUHBL
«Bvicokomonexkynapuvie coeounenus
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Llenp Kypca «BBICOKOMOJIEKYJISIDHBIE COEIMHEHHS» - MOJArOTOBKA
oOyyarouuxcs, 00JaaloIMX 3HAHUSMU B 00JIaCTU CHUHTE3a M HCCIEIOBaHUS
OCHOBHBIX  (PU3BMKO-XMMUYECKHX, TEPMUUYECKHX, DIJIEKTPUUECKUX CBOMCTB
MOJIMMEPHBIX MAaTEPHUAIIOB.

[Ipuctynmass K W3Y4YEHUIO JUCLUUIUIMHBI, OO0ydYarleMycs HEeoO0X0auMOo
O3HAKOMUTHCSI C TEMATUYECKUM IUIAHOM 3aHSTHH, CIHCKOM PEKOMEHIOBAaHHOMU
yueOHOU nuTepaTyphl. [Ipy M3ydeHUH IUCHUILTMHBI 00YyYarouuecs BBIMOJHSIOT
CIeNyIohe 3aJaHHsA: M3y4aloT PEKOMEHIOBAHHYIO YYeOHYI0 U Hay4YHYIO
JUTEPATypy, MHUITYT KOHCIEKTH. YPOBEHb W TIyOWHA YCBOCHWS TUCITUTIIMHBI
3aBUCAT OT AaKTUBHOM W CHCTEMaTHYeCKOM paboThl Ha JEKUUAX, H3YyYEHUs
PEKOMEHI0BaHHOU JIUTEPATYphl, CAMOCTOSITENIbHAS padoTa.

Kypc m3ywaercs Ha neKkuusax, NpU CaMOCTOSATEIBHOW W WHIAMBHIYAJIbHOU
pabote obyuarontuxcsi. OO0ydaronuiics s TOJTHOTO OCBOSHUSI MaTepHraia JIOJKEeH
HE NPOIYCKaTh 3aHATUS W aKTHMBHO y4acTBOBaTh B yueOHOM mporuecce. Jlekuuu
BKJIFOYAIOT BCE TEMbl M OCHOBHBIE BOIPOCHI XMUMHH M (PU3UKU MOJUMEpOB. Jliis
MaKCUMalbHOW 3(PPEKTUBHOCTH H3yUYEHUS HEOOXOJUMO TIOCTOSHHO BECTU
KOHCHEKT JIEKIIUH, 3HaTh PEKOMEHIYEMYIO MPENOIABATENIEM JIUTEPATYPY.

Memoouueckue pexomenoauuu npu padome HA0 KOHCHEKMOM 80 8PeMsl

npoeeodenusn neKyuu

B nmporecce NEKIIMOHHBIX 3aHATUNA 1EI€CO00pa3HO KOHCIEKTUPOBAThH
yueOHbId MaTepuan. J[Jas 3TOro MCHoOJB3YIOTCS OOIIMe M yTBEpAUBIIHECS B
MPAKTUKE MPaBUIIA, U IPUEMbl KOHCIEKTUPOBAHUS JIEKIIUIL:

KoncnexktnpoBanue ek BEIETCS B CIIEUUAIBHO OTBEICHHOW IJISI 3TOTO
TETpaaH, KaXKJbli JIUCT KOTOPOM JOJDKEH MMETh MOJIA, HAa KOTOPBIX JEIarTCs
NIOMETKH W3 PEKOMEHJOBAHHOW JIMTEPATYpPbl, JAOIMOJHSIOIME MaTepuall
IPOCITYIIAHHON JIEKIIMU, a TAaKXKe MOJYEPKUBAIOIINE OCOOYI0 BaXXHOCTh T€X WU
WHBIX TEOPETUUECKUX TOJIOKEHUM.

[lenecooOpa3Ho 3amMchIBaTh TeMy M IUIaH JIGKUUH, PEKOMEHIYEMYIO
auTepaTypy K TeMe. 3alucy pa3/elioB JIEKUMHM JOJDKHBI HMETh 3aroJjOBKH,
MOA3aroJIOBKHA, KpacHble CTPOKH. Jlns BBIACIEHUS PA3[EioB, BBIBOJOB,
ONPENCIICHUI, OCHOBHBIX HJIEM MOYKHO HCIIOJb30BaTh LIBETHBIE KapaHIalld W
dbaomacTepsl.

Ha3BanHble B JIEKIMHM CCBHUIKM HAa TMEPBOMCTOYHHMKHA HAJI0 TOMETUTH Ha
MOJISIX, YTOOBI IPU CAMOCTOSITENIbHOM paboTe HalWTH W BOMCaTh UX. B KOHcCIekTe
JIOCJIOBHO 3aIIMCHIBAIOTCS OIPENENICHUs, NOHATUH, pEeaKUH, XUMUYECKHE U
¢uznyeckue mporecchl, quarpammbl U T.4. OcTanbHOE JOMHKHO OBITH 3alHMCaHO
CBOHMMH CJIOBAMU.

Kaxnomy acnupanTy HEoOXOAMMO BbIpabOTaTh W HCIOJIb30BATh
JIOMYCTUMbIE COKpaIIeHHs] HanOoJiee paclpOCTPAHEHHBIX TEPMUHOB U MOHSATHH.

Memoouueckue pekomenoayuu no OP2aHuU3AUUU CamMoCmOAMeaIbHOU
paoomuwi

CamocrosiTenbHas paboTa OCYILIECTBIAETCS MpU Bcex (popmax oOyyeHus:
OYHOM Y 3a04HOM.

CamocrosiTennbHast  paboTa  OOyyarolUMXcsi -  CIOCOO  aKTUBHOTIO,
LEJICHANPABICHHOTO0 MPUOOPETEeHUsT aclupaHTaMU HOBBIX JJii HEro 3HAHWU U
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yMEeHHI 0e3 HEeMOCPEJICTBEHHOIO YYacTHsi B 3TOM IIpoliecca MpernoiaBaTesei.
[ToBbIlIEHHE POJM CAMOCTOSATEIBLHOM pabOThl aCMUPAHTOB MPU NPOBEIECHUU
JICKIIMOHHBIX 3aHSATUH Npernoiaraer:

— ONTUMHU3ALMI0 METOAOB OOYYEHHS, BHEIpPEHHE B YYEOHBIH MpoIlecC
HOBBIX TEXHOJIOTMII O0Oy4YeHHs, MOBBIIIAIONIMX MPOU3BOJUTEIBLHOCTh TpPY/a
IpernojaBaTessi, aKTHBHOE WCIOJb30BaHWE HH(OPMALMOHHBIX TEXHOJOTHA,
MO3BOJIAIOIIMX 00ydYaromeMycsi B yA00HO€ Jii HEro BpeMs OCBauBaTh y4eOHBIN
maTepua;

— IIMPOKOE BHEJIPEHHE KOMITbIOTEPU3UPOBAHHBIX TEXHOJIOTHI 00yUYeHHS;

— COBEpIICHCTBOBaHUE METOIUKHU IPOBEICHUS Hay4HO-
UCCJIEIOBATENLCKOW palbOThl O0YYalOIIUXCS, MOCKOJIbKY HMEHHO 3TH BUbI
y4eOHOM paboThl B MEPBYIO OUYEPEb TOTOBAT OOYYAIOMINXCS K CAMOCTOSATEILHOMY
BBITIOJIHEHUIO MPO(eCcCHOHANBHBIX 33]1aY;

CamocTosTenbHass paboTa MNPUBOAUT AaclHUpaHTa K MOIYYEHHIO HOBOTO
3HaHUS, YIMOPAJOUEHHUIO U YIIIyOJECHUIO MMEIOIIMXCS 3HAHUHM, (POPMHPOBAHUIO Y
HEro nmnpodeccuoHalbHBIX HAaBBIKOB M yMmeHuil. CamocrosiTenbHas padota
BBITIOJTHSCT Psifl PyHKITUH:

— Pa3BUBAIOILYIO;

— uHGOPMaAIMOHHO-00YyYaIOIIYIO;

—  OPHUEHTHUPYIOUIYIO U CTUMYJIUPYIOIILYIO;

— BOCHHTHIBAIOIIYIO;

—  HCCIIEJIOBATEIbCKYIO.

B pamkax Kkypca BBINOJHSIOTCS CJEAYIOLIME BHJBI CaMOCTOSTEIbHOU
paboOThI:

1. IIpopabotka yueObHOro Marepuasa (1o KOHCIEKTaM, yueOHON U HaydYHOH
JUTEpaType);

2. Pabora ¢ HayyHbIMH OSKypHaJlaMH, NaTEHTaMH, C JHUTEpaTypou
OTEUYECTBEHHOM U 3apyOeKHOM MO CBOEH TEMaTHKE;

3. TloaroTroBka K WTOTOBOM arTecTalid M TMOMOINb B BBIIOJHEHUU
JUCCEPTAITMOHHON PabOTHI.

AcmnupaHTaM peKOMEHJIyeTCs C CaMOro Hadaja OCBOEHHS Kypca paboTaTh C
JUTEpaTypoi, xKypHanaMu. [Ipu 3TOM aKkTyanu3upyrOTCs UMEIOLIUECS 3HAHUS, a
TaKXkKe co3faercs 0a3a I yCBOGHHMS HOBOTO MaTepuala, BO3HHUKAIOT BOIPOCHI,
OTBETHI Ha KOTOPbIE aCIIUPAHT MOJIY4YaeT OTBETHI B ayAUTOPHUHU.

Heobxoaumo OTMETHTb, YTO HEKOTOPBIE 3aJaHUsl MJIsi CaMOCTOSTEIbHOU
paboThl MO Kypcy HMMEIOT ompeneieHHyro crnenuduky. [Ipm ocBoeHun kypca
aCIIUpPaHT MOKET MOJIb30BaThCs OMONMOTEKOM By3a, ropoja M T.A., KOTOpas B
MOJIHOM Mepe obOecrieueHa COOTBETCTBYIONIEH nuTepaTypoil. CamocTosTenbHas
paboTa acnupaHTOB MpPEAYCMOTpeHa YYeOHbIM IUIAHOM M BBIMIOJIHSIETCS B
oOsi3atensHOM mopsinke. [lo HEOOXOAMMOCTH acHHpaHT MOXKET oOpalmiaThCs 3a
KOHCYJIbTAIIMeH K MPEeno1aBaTeIio U HAyYHOMY PYKOBOUTEITIO.

JUIs  yCHemIHOTO CaMOCTOSITENIbHOTO HM3y4YeHHUsi MaTepuaiga CeroJHs
UCIIONIB3YIOTCSl pa3lInyHbIe CPEACTBA OOY4YEHHS, CPEAH KOTOPBIX 0C000e MECTO
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3aHUMAIOT WH(POPMAIMOHHBIC TEXHOJOTUU PA3HOTO YPOBHS W HAMPABICHHOCTH:
y4eOHUKHU U KypPCHI KLU, pa3TUIHbIE TEMAaTUYECKUE JKYPHAIIBI.

JlJis  ycrienrHoi OpraHW3alliil CaMOCTOSTENbHONW pabOThl BCE AKTHBHEE
NPUMEHSIOTCSI pa3HOOOpa3Hble OOpa3oBaTeNnbHBIE pecypchl B ceTH HHTepHer:
BUPTYaJIbHBIC JICKIIUH, APXUBBI )KYPHAJIOB, TA0OPATOPHH, TIPU ITOM IOJTH30BATEIIO
JI0OCTaTOYHO MMETh KOMIBIOTEp W moakiroueHue k Matepuery. Hcmonb3oBanme
CeTel yCHJIMBaeT pOJIb CaMOCTOSTENLHOW paboThl acmupaHTa W TO3BOJISAET
KapJuHAIBHBIM 00pa30M U3MEHUTh METOIHUKY NPT aBaHUS.

bonpmoe  BocmuTarenbHOe W o0Opa3oBaTeIbHOE ~ 3HAYEHWE B
CaMOCTOSITEIbHOM y4eOHOM, SKCIEPUMEHTATHPHOM W HCCIEAOBATEIILCKOM TPYIIe
acIupaHTa UMEET CaMOKOHTPOJIb. CaMOKOHTPOJb BO30YXKTaeT M TMOANCPKUBACT
BHUMAHHE W WHTEPEC, MOBBINIAET aKTUBHOCTh MaMSATH W MBIIUICHUS, TTO3BOJISET
ACIIUPAHTY CBOCBPEMEHHO OOHAPYXXWUTh W YCTPAHUTH JOMYIIECHHBIE ONMIMOKH U
HEJOCTaTKH, OOBEKTHBHO OMPEICIUTh ypPOBEHb CBOUX 3HAHWH, MPaKTUYECKUX
ymernnii. CaMoe JTOCTYITHOE U MPOCTOE CPEICTBO CAMOKOHTPOJSI ¢ MPUMEHEHHEM
UHPOPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHHA - 3TO P TECTOB «on-liney,
KOTOPBIC TMO3BOJISIIOT B PEKUME PEaTbHOTO BPEMEHHU OIMPEACIUTh CBOW YPOBEHB
BJIQJICHUS TPEIMETHBIM MaTEpPHaJOM, BBIIBUTH CBOM OMIMOKM W TOIYyYUTh
PEKOMEH/IallMY TI0O CAMOCOBEPIIICHCTBOBAHUIO.

Memoouueckue pekomenoayuu no pabome ¢ 1umepamypoi

Bcro nutepatypy MOXKHO pa3nenuTh Ha Y4eOHUKH, Y4eOHBIC MOCOOMS,
OpUTHHAJLHBIC HAYYHBIE MOHOTPA(PUIECKHNE MCTOYHUKHU, HAyJHbBIC MyOJIUKAIIUU B
NepUOINYECKON medaTd. M3 HHUX MOXHO BBIJCIHUTH JIUTEPATYPY OCHOBHYIO
(peKOMEHTyEMYI0), JTOTIOTHUTENBHYIO U JIUTEPATYPY IS YIIIYOJICHHOTO U3YYCHUS
JUCITUTITUHBI.

N3yyenne AUCIUIUIMHBI CJAEAyeT HaYMHATh C Y4eOHWKA, TOCKOJBKY
y4eOHUK — 3TO KHHTa, B KOTOPOW H3JIOKCHBI OCHOBHI HAYYHBIX 3HAHUK TIO
OTIpeIeIEHHOMY TMpEeIMETy B COOTBETCTBUU C IENSIMH W 3aJadyaMu OOyYeHHS,
YCTaHOBJICHHBIMU TIPOTPaAMMOM.

[Ipu pabore c¢ nuTEepaTypoil HEOOXOIWMO YYHMTHIBATH, UYTO HMEIOTCA
pa3IUYHbIC BHUIBI YTCHUS, W KXKABIH M3 HUX HCIOJB3YETCS Ha OIpeaeTICHHBIX
JTammax OCBOEHUS MaTepHuaia.

IIpedsapumenvHoe UYTEHWE HAINPABICHO Ha BBISIBICHHE B  TEKCTE
HE3HAKOMBIX TEPMHUHOB W TOWCK WX 3HAYECHHS B CIPAaBOYHOW JmTepaTrype. B
YaCTHOCTH, TMPU UYTEHWW YKA3aHHOW JUTEPaTyphl HEOOXOAUMO MOAPOOHEUIINM
00pa3oM aHaTU3UPOBATH MOHITHSL.

Ck603HOe umenue TPEANOaraeT MPOYTEHHE MaTepuaia OT Hadaiua [0
koHa. CKBO3HOE UTEHHWE JIMTEpATypbl W3 TPUBEACHHOTO CIHCKA J1aeT
BO3MOXHOCTh CTYJEHTY C(HOPMHUPOBATH CBOJ OCHOBHBIX TMOHSITHH W3 M3ydaeMou
00y1acTH ¥ CBOOOIHO BJIAJAETHh UMH.

Buvibopounoe — Ha0O0pOT, MMEET LIENbIO MOUCK M OTOOp MaTepuana. B
pamMKax JaHHOTO Kypca BbIOOpPOYHOE YTEHHE, KaK CIIOCOO OCBOCHHS COACPIKAHHS
Kypca, TOJDKHO MCTOJB30BATHCS MPHU MOATOTOBKE K MPAKTHYECKUM 3aHATHSAM TIO
COOTBETCTBYIOIIIUM Pa3jeiiaM.
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Ananumuyeckoe umenue — OSTO KPUTHYECKHM pa3dbop TeKcTa C
MOCJIEYIONIMM €ro KOHCHeKTUpoBaHUeM. OCBOEHHE yKa3aHHBIX MOHSATUN Oyner
HanOosee 3PGEeKTUBHBIM B TOM ClIydae, €CJid IPU YTEHUH TEKCTOB CTYJICHT OyieT
3a/1aBaTh K 3TUM TEKCTaMm BOMPOCHL. YacTh U3 3TUX BOMPOCOB CPOPMYIHpPOBaHA B
®OC B mnepeuHe BONpOcoB yisi coOecefoBaHus. llepedeHb STUX BOMPOCOB
OTpaHUYEH, MO3TOMY Ba)KHO HE TOJBKO COJAEp>KaHWE BOIPOCOB, HO CaM MPUHIIHUIL
OCBOEHMS JINTEPATYPhI C OMOIIIBIO BOITPOCOB K TEKCTaM.

Lenbto u3yuarowjeco dTeHUs SBISETCS TIIyOOKOE U BCECTOPOHHEE
NoHMMaHue ydeOHOoW wuH@opmanuu. EcTh HECKONIbKO NPUEMOB HU3YYaIOIIEro
YTCHHUSL:

1. YUreHue mo anroputMy mpenrnosaraeT pasouenue nuupopmanmuu Ha OJIOKU:
HA3BaHUE; AaBTOP; MCTOYHHUK; OCHOBHAsl HAed TEKCTa, (PAaKTUYECKUN MaTepuar;
aHallM3 TEKCTa IIyTeM COIOCTABIEHUS HMEIOIUXCS TOYEK 3pEHUs II0
paccMaTpuBaeMbIM BOIIPOCAaM; HOBU3HA.

2. Ilprem nmocTaHOBKH BOMPOCOB K TEKCTY UMEET CJIECTYIOUIUI alrOpPUTM:

— MEJJIEHHO MPOYUTATh TEKCT, CTAPasiCh MOHITH CMBICI U3JI0)KEHHOT0;

— BBIJCJIUTH KJIIFOUYEBBIE CJIOBA B TEKCTE;

— TOCTapaTbCs MOHSATH OCHOBHBIE HJAEU, MOATEKCT M OOIIMHA 3ambICe
aBTOpA.

3. [Ipuem Te3upoBaHUs 3aKiO4aeTcsi B (GOPMYJIMPOBAHUM TE3UCOB B BUJEC
TMOJIOKEHUM, YTBEPKIAECHUM, BBIBOJIOB.

K 3ToMy MOXHO 700aBUTh U WHBIE IPUEMBIL: TPUEM pedepUpOBaHHUs, IPUEM
KOMMEHTHPOBAHUS.

Baxxnolt cocraBistoieil J1000r0 COJMIHOTO HAYYHOTO WM3JaHUS SBIISIETCS
CIIMCOK JIMTEpaTypbl, Ha KOTOPYIO cchlUlaeTca aBTOp. lIpu BO3HUKHOBEHUU
UHTepeca K Kakoil-To 00CcykKaaeMoi B TEKCTE Mpo0sIeMe BCerja eCTb BO3MOKHOCTD
o0paTUTbCS K CIHCKY OTHOCAIIECHCS K Heill nurepatypsl. B 3tom cimywae Bes
npobiemMa Kak Obl pa3OWBAaeTCs Ha COCTaBIIAIONIME YAaCTH, KaXKJas M3 KOTOPBIX
MOJKET HM3y4yaThCsl OTAENbHO OT Apyrux. [Ipm sToM BakHO HE TepsATh U3 BHIA
OO KOHTEKCT W HE MOTPYKaTbCAd YPE3MEPHO B JETald, MOTOMY YTO TaKUM
00pa3oM MOXHO HE YBUJIETh TJIaBHOTO.

[TonroroBka K 3K3aMeHY JAOJKHA MPOBOAUTHCA HA OCHOBE JIEKIIMOHHOTO
MaTepuaia, MaTepuaia JIabOpaTOpHBIX 3aHATUN C 00s13aTE€IbHBIM OOpaIllEHUEM K
OCHOBHBIM y4e€OHHKaM MO Kypcy. OTO TO3BOJUT MCKIOYUTh OIIMOKUA B
NOHUMAHUU MaTepuasna, 00JIETYUT €ro OCMBICIEHUE, TPOKOMMEHTHUPYET MaTepHrall
MHOTOYUCJIEHHBIMU [TPUMEPAMHU.

Memoouueckue pekomenoayuu 011 NOO20MOBKU K IK3AMEHY:

Ok3ameH sBigeTca (OPMOIl HUTOTOBOTO KOHTPOJS 3HAHUM W YMEHUH
ACIIMPAHTOB 110 JJaHHOM JHUCLMIUIMHE, TOJyYEHHBIX HA JIEKIMOHHBIX 3aHATHIX U B
MPOLIECCE CAMOCTOATENbHON paboThl. OCHOBOMW /AJIsl ONPEAETCHUS OLEHKU CITY>KUT
YPOBEHb YCBOEHHUS OOYy4arOUIMMHCS MaTepuaya, MPEeAyCMOTPEHHOIO JaHHOU
paboueit mporpammoi. K sk3aMeHy n0OmycKarOTCsi aCHUPAHThI, MPOCTYIIABIINE
Kypc. Ha »K3ameHe acnupaHT MOXKET MOIY4YMTh OLEHKY IO MNATHOAIIbHOU
cucTeMe.
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B mepuon moArotoBkH, K 3K3aMeHy OOydarolluMecss BHOBb OOpamiaroTcs K
y4e0HO-METOJIMYECKOMY MaTepUaly U 3aKPEIUIsSOT MPOMEXKYTOUHbIE 3HAHUS.

[ToaroroBka o0yyaromerocs K 3k3aMeHy BKJIIOYAeT TP dTana:

— caMocCTosITeNbHAs paboTa B TEUCHHUE CEMECTPA;

— HEMOCpPEeICTBEHHas MOArOTOBKA B JIHU, MPEAIIECTBYIONINE dK3aMEHY IO
TEMaM Kypca;

— TOJATOTOBKAa K OTBETY Ha 3K3aMEHAI[MOHHBIE BOTIPOCHI.

[Ipu MOATOTOBKE K 3K3aMEHY 00YyYaroluMcs 1enecoo0pa3Ho MCHOIb30BaTh
MaTepuanbl  JeKUUH, y4eOHO-METOJUYECKHME  KOMIUIEKChl, HOpPMAaTHUBHbBIC
JIOKYMEHTBI, OCHOBHYIO U JIONOJIHUTENbHYIO JUTEPATYPY.

Ha sk3amMeH BBIHOCHTCS MaTepHall B 00beMe, MpeayCMOTPEHHOM paboyeit
nporpaMmMoil y4eOHOM JMCHMIUIMHBI 32 CEMECTp. OK3aMEH IMPOBOJUTCA B
MUChbMEHHOM / yCTHOM dopme.

[Ipu mpoBeneHuMu 5K3aMeHa B MUCBMEHHOW (yCTHOH) Qopme, Bemymui
IpenoAaBaTesib COCTABIAET SK3aMEHAI[MOHHBIE OWIIETHI, KOTOpbIE BKJIIOYAIOT B
cebst TeopeTuueckue 3ananusi. PopMyIupoOBKa TEOPETHUECKUX 3aJJaHUSI COBIAAAET
¢ (GOpMyIUPOBKOM TMEpedHs SK3aMEHAIIMOHHBIX BOMPOCOB, JOBEIEHHBIX 0
CBelleHHs OOydYalomuxcsi HaKaHyHE »JSK3aMmeHalrmoHHou ceccuu. CopepikaHue
BOIPOCOB OJJHOTO OMJIeTa OTHOCUTCS K Pa3IUYHBIM pa3jesiaM IMPOrpaMMBbI C TEM,
4yTOOBI 00JIEE MOTHO OXBATUTh MaTepHUall yueOHON TUCIUILTAHBIL.

B aynurtopuu, rae mpoBOAUTCS YCTHBIA SK3aMEH, JOJKHO OJIHOBPEMEHHO
HAaXOJUTbCA HE 0OoJiee WIeCTH AaCNHPAHTOB HA OJHOIO IPEnojiaBaTeis,
NPUHUMAIOIIETO dK3aMeH. Ha mnoArotoBky oTBeTa Ha OWJIET Ha 3K3aMEHe
oTBoaUTCS 40 MUHYT.

[Ipu npoBeieHnM MMCBMEHHOTO AK3aMeHa Ha paboTy OTBOAUTHCS 60 MUHYT.

Pe3ynbTar ycTHOrO (MMChbMEHHOT0) SK3aMEHa BhIPAKACTCS OLICHKAMH:

Ouenka «omauuno» — TEOPETUUECKOE CONEPXKAHUE Kypca OCBOSHO TMOJHOCTBIO,
0e3 mpoOesnoB, HEOOXOAUMBIE MPAKTUYECKUE HABBIKUA PAOOTHI ¢ OCBOCHHBIM MaTEpHATIOM
chopmupoBanbl. Ha 5K3ameHe acnupaHT — JIEMOHCTPUPYET —IITyOOKHE — 3HAHUS
NPEAYCMOTPEHHOTO TPOTpaMMON MaTephana, yMeeT YeTKO, JIAKOHMYHO W JIOTUYECKH
MIOCTIE/IOBATENBHO OTBEUATH Ha MOCTABIICHHBIE BOMPOCHL.

Ouenka «xopouto» — TEOPETUUECKOE COJEPKaHNE Kypca OCBOSHO, HEOOXOIUMBIE
NPAKTUYECKHE HABbIKM pabOThl C(HOPMHUPOBAHBI, BBIMOJHEHHBIE YJYEOHBIE 3a/IaHusI
coziepykar He3HauMTesbHble OmMOKM. Ha sKk3aMeHe acnmpaHT AEMOHCTpUpYET TBEpIIOe
3HAQHWE OCHOBHOTO (IIPOIPaMMHOIO) MaTepuaiia, yYMeeT 4YeTKO, TpaMOTHO, 0e3
CYILIECTBEHHBIX HETOYHOCTEH OTBEYaTh Ha MOCTABJIEHHBIE BOIPOCHI.

Ouenka «yooenemeopumenvno» — TEOPETUYECKOE COAEpKaHUE Kypca
OCBOCHO HE TMOJHOCTbIO, HEOOXOJIMMbIE NPAKTUYECKUE HABBIKM paOOThI
chopMupoBaHbl YacTUYHO. Ha sx3aMeHe acupaHT AEMOHCTPUPYET 3HAHUE TOJIBKO
OCHOBHOTO MaTepuaia, OTBEThI COJIEP>KaT HETOYHOCTH, CJIa00 apryMEHTHPOBAHBHI,
HapyIIeHa MOCIE0BATEIbHOCTD N3JI0KEHUSI MaTepraa

Ouenka «neyoosiemeopumenbho» — TEOPETUUECKOE COJEpKaHUE Kypca He
OCBOEHO, HEOOXOAMMbIE MPAaKTHUECKUE HABBIKU paboThl HEe copmupoBanbl. Ha
9K3aMEHE  AaCMUpaHT  JEMOHCTPUPYET  HE3HAaHWE  3HAUUTENbHOM  YacTu
IpOrpaMMHOT0 MaTepuala, CYIIECTBEHHbIE OMIMOKM B OTBETaX Ha BOMPOCHI,
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HEYMEHUE OPUEHTUPOBATHCS B Marepuane, HE3HAHWE OCHOBHBIX MOHSATHN
M CITATIIIMHBI

1.8. Mamepuanvno-mexnuueckoe obecneyenue OUCYUNTUHDL

MunumansHo  HeoOxoaumbii s peanusanuu  OIIOII  mepeuens
MaTepUaIbHO-TEXHUYECKOro oOecredyeHusi BKJIOYaeT B ceOs: JICKIIMOHHBIC
aynutopud  (0OOpy/IOBaHHBIE  BHACONMPOEKIIMOHHBIM  O0OpYJIOBaHHEM IS
MPE3EHTAIUI, CPEICTBAMH 3BYKOBOCITPOU3BEICHUS, SKPAHOM U UMEIOIIME BBIXO/I B
ceTb IHTEpHET) KOMITbIOTEPHBIE KJIACCHI U .

MarepuanpbHO-TEXHUYECKOEe O00€CTeueHne MUCIUIUIMHBI TPECTABICHO B
TalI.

Ne HaumeHnoBaHMe (KOMIBIOTEPHBIE KJIACChI, JEKLINOHHBIE Aynuropus
/11 ayJIUTOPHH
1 | JlekunonHble ayuTOPUU IJIaBHBIN Kopmyc, 203,

204, 210, 315 ayn.

2 | YueOnas nmaboparopusi, OCHaIeHHass KoMmmbloTepamu (12 mir.) TJIaBHBIA Kopmyc, 222
ay.

[Tpunoxxenue 1
JIucT u3MeHeHUu# (JIOMOJTHEHUI)
B padoueil mporpamMMe JUCUUIJINHBI
«BbICOKOMOJIEKYJISIPHBIE COeTUHEHUS» T10 HANIPABJIEHUIO MOJATOTOBKH
04.06.01 — Xumnueckue Hayku (02.00.06 — BLICOKOMOJIEKYJISAPHbIE
coequHenmsi), Ha 2018 /2019 y4eOHbIII roa

NoNo | Onemenrt (mynkr) PII1]] IIepeyeHb BHOCHMBIX [Ipumeuanue
M3MEHEHU (JIONOJTHEHUH)

Obcysicoena u pexomeHO08ana HA 3acedanuu Kageopvl OPTaHHMYECKOU
XUMUHU ¥ BEICOKOMOJIEKYIISIPHBIX COCTMHEHUN

poTOKOJ No « » 2018 r.

3aeedyiowuii kagheopoii C.10. XammupoBa
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