MuHucTepCTBO HayKM U BBICIIEro oOpazoBanust Poccuiickoit @enepanun
DernepanbHOe roCy1apcTBEHHOE OIOKETHOE 00pa30BaTeNbHOE YIPEK ICHHE
BBICILIEr0 00pa30BaHHUS
«KybaHCKuii rocyJapCTBEHHBIN YHUBEPCUTETY
DaKynbTeT XUMHUH U BBICOKHX TEXHOJIOTHIA

YTBEPX]IAIO:
HpopeKTop o yqe6H0H pa60Te

PABOYAS ITPOTPAMMA JUCHUIIJIMHBI
b1.0.29 BBICOKOMOJIEKYJISIPHBIE COETUHEHU S

Hanpagnenune moarorosku 04.03.01 Xumusg
IIpodwie moaroTOBKH Duznyeckas XUMuUs
®opma o0ydeHHst OYHas
KBanu¢ukanus BeITyCKHHKA OaxanaBp

KpacHopgap 2020



PaGouas nporpamma JUACIUTLIAHBI BBICOKOMOJIEKVYJIAAPHBIE
COEJVUHEHMUS coctaBieHa B COOTBETCTBHM C (peiepalIbHBIM TOCYIapCTBEHHBIM
oOpa3oBaTenbHbIM CTaHAapTOM BhIciero oopazoanus (OPI'OC BO)

1o HanpasjaeHuto noarotoBku 04.03.01 Xumus

[TporpamMmy coctaBui(u):

g AP

e

H.A. PeikkoBa, JIOIEHT, K.X.H.

Pabouas InporpamMmma JuCHHITIINHBI «BBICOKOMOJ'ICKYJ'I?IPHBIC COCIUHCHUA
YTBCPIKIACHA HA 3aCCAAHNHN Ka(beﬂpbl OpFaHHHGCKOﬁ XUMHUH U TEXHOJIOTUH

npotokost Ne 8 ot «18» mass 2020 r. / b
H. o. 3aBenyrommii kapeapoit Kysuemosa C.JI ., K.X.H., TOIIEHT ,{/ ; /V)

=

Pabouas nporpamma o6cyx1eHa Ha 3acefaHuu Kadeapsl (U3NIECKOil XUMUU
rpoTtokosn Ne 10 ot «15 » maa 2020 r.

3aBenyromuii kadenpoit a.x.H., mpodeccop 3adonouxuii B.W. '

VYTBepkIeHa Ha 3acelaHiH Y4eOHO-METOANICCKON KOMUCCHUU (PaKyIbTEeTa XUMUH
U BBICOKUX TEXHOJIOTUN

npoTokos Ne 5 ot « 25 » mas 2020 1. B

A

|r.. e P
[Ipencenarens YMK dakynprera becmanos A.B. . AR
PerieH3eHThI:

Hsamrouenko JI.B., kaHa. XxuM. Hayk, 3aB. Ja0. peryJsiTopoB pocTa
pactenuit 'HY BHUMB3P

bykos H.H. , a-p xum. Hayk, 3aB. ka) 0011eil, HEOPraHUYECKON XUMHUH U
WH(OPMAITMOHHO-BBIYMCIUTENIBHBIX TeXHOJOTHI B xuMuu Kyol'yY



1 Henu u 3a1a4m U3y4YeHus AUCHUIJIMHBI (MOILYJIsT).

1.1 Ileab ocBoeHMs JTUCHMILIUHBI.
lenp AWCHMIUIUHBI: TIOMYYCHHE CTYIACHTAMH TPOYHBIX TEOPETUYECKUX 3HAHUU U
MPAKTUYECKUX HABBIKOB B OONACTH CHHTE3a M HCCICJAOBAHUS CBOHCTB MOJUMEPOB,
MO3BOJISIFOIIMX HE TOJBKO YETKO BOCIPOM3BOJUTH HW3BECTHBIC METOIWKH, HO W TOJy4aTh,
aHAJIM3UPOBATH M UCCIICIOBATH COSMHCHHMSI C 3apaHee 3aIaHHBIMH CBOHCTBAMU.

1.2 3agauu AUCHUILIMHBI

1. O06o0uieHre M CUCTEMATH3MPOBAHHWE 3HAHWN CTYJCHTAa IO OCHOBAM XUMHH
HOJIMMEPOB.

2. ®opMHpOBaHHUE Y CTY/ICHTA TPAKTUIECKUX HABBIKOB IMPOBEICHHUS SKCIICPUMEHTA C
BBICOKOMOJIEKYIISIPHBIMU COSTMHEHHSIMU, aHATH3a 1 00paOOTKH MOTYYSHHBIX TAaHHBIX.

3. PazButne y cTyneHTa CrioCOOHOCTH TPEICTaBIATh MOJYYCHHBIC PE3yNIbTaThl B

BHUJIE KPATKUX OTYETOB U MPE3CHTAIU.

1.3 MecTro qucuuninHbl (MOayJisl) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl.

Jucuunnuna «BbeICOKOMOJIEKYISIpHbIE COEIMHEHUsD» OTHOCUTCS K 06a30Boi yactu bioka
1 "MIucuunaussl (Moaynu)" y4eOHOTO IUIaHa.

N3yuenuro JUCIUTIINHBI «BpICOKOMOJIEKYISIpHBIE COCIMHEHUS JIOJKHO
IpPEeNUIECTBOBATh  W3yYEHHE  cleAylomux  guciuiummH:  «Martematuka», — «Pusnkay,
«Uudopmaruka», «Heopranuueckas Xumus», « AHaIUTHYECKass XUMUY, «Du3ndeckast XUMHUS,
«OpraHnyeckas XUMHSI.

1.4 IlepeyeHb MJIAHMPYEMbIX Pe3yJIbTATOB O00yYeHHs MO AUCHUILIMHE (MOLYJIO),
COOTHECEHHBIX € IUVIAHNPYEMbIMH Pe3yJIbTATAMM 0CBOEHHUSI 00pa30BaTe/IbLHOM MPOrpaMMbl.

N3yuenune nanHO#M y4eOHOM MUCHIUIIIMHBI HAMPaBJIEHO HAa (OPMHUPOBAHHUE Y O0YIAFOIITXCSI
obmrenpodeccronansHbx (OITK)

No Nune B pesynbTaTe nzydeHus yaeOHOM AUCIUILIAHBI
| ke Copnepxanue 00yyaromuecst 10JIKHbI
[ | KOMTIE | KOMTETEHIH (umm
r[: TEeHIU e€ JacTn) 3HATh yMeTh BJIaJETh
u
OIIK1 | Cnocoben alropuT™M neiaTh HaBbIKaMU
aHAJM3UpOBaTh U | MPEICTaBICHUS | 0OOCHOBAaHHbBIE 00paboTku U
UHTEPIPETUPOBATh | IMOJYYEHHBIX BBIBO/IbI IO | aHaliM3a JIaHHbIX
pe3yibTaThl pe3ylnbTaToOB B | pe3yabTaraM U3MepeHui U
XUMUYECKUX BUJIE OTYETOB U | CEpUHU oopmIIeHHS
JKCIIEPUMEHTOB, Ipe3eHTalHH 9KCHEPUMEHTOB, | MOJYYEHHBIX
HaOIro1eHU I " opopMIIATh pe3yinbTaToB B
U3MEpEHUN JTaHHbIE BUJIE KpaTKHX
DKCIEPUMEHTOB B | OTYETOB
BUJie TpapuKOB U
TabnIuIl
2. | OIIK2 | Cnocoben OCHOBHBIE IIPOBOJMTH IPAKTUYECKUMHU
IIPOBOJUTH C | 3aKOHOMEpPHOCTH | pacyeTbl CHHTe3a | HaBBIKAMU
coOIII0IcHUEM IIPOTEKAHUS u BBIXOJa | pabOoTHI C
HOPM TEXHHUKH | IPOLIECCOB LIEJIEBOTO XUMHUYECKUMU
0€3011aCHOCTH NOJIMMEPHU3ALMK | IPOJYKTAa, peaKkTHBaMH,
XUMUYECKUN U AQHAJIN3UPOBATH 00opyI0BaHUEM,




1200 (S B pesynbrare u3ydyenus: yaeOHOM JUCIUTUINHBI

Ne KC Conepxanue 00yyaromuecst 10JKHbI
KOMIIC | KOMIETEHIIUH (WA
E' TEHLH e€ 4yacTn) 3HATH yMeTh BJIA/IeTh
"
9KCIEPUMEHT, HOJIMKOHJAEHCAIU | Pe3yJIbTaThl npubopamu u
BKJIIOYAsi  CHHTE3, | U, TEXHUKY IIPOBEJICHHBIX ycTpoiicTBamu,
aHaJIn3, HU3y4eHHe | 0e30IacHOCTU HKCIEPUMEHTOB prUeMaMu
CTPYKTYpBI u | pu padore ¢ OKa3aHHUs [IepBOH
CBOMCTB BEILIECTB U | BPEIHBIMU U MIOMOLIY NpU
MaTepuasos, arpecCUBHBIMU HeOJIaronpusTHO
HCCIEeI0OBaHUE MOHOMEpaMH, M BO3/€HCTBUU
MPOLIECCOB C HUX | OCHOBHOE OpraHUYeCcKUx
ydacTuem nabopaTropHoe BELIECTB HA
00opy0BaHNE OpraHuszm
JUIs IPOBENICHUS YyeJloBeKa
CUHTE30B,
W3Y4YEHUS
CTPYKTYpHI U

csoiicte BMC.

2. CTpyKTYypa M coAep:KaHNe AUCHUIIIMHBI.

2.1 PacnpeaesieHue TPyAOEMKOCTH JUCHHUILIMHBI 110 BUIaM padoT.

OO6mrast Tpymo€MKOCTh JUCHUIUIMHBI cOCTaBisieT 8 3ad.em. (288 wacoB), wux
pacrpeiesieHre 1Mo BujgaM paboT IPeICcTaBlICHO B TaOIUIIE:
Bun yaeOHo# paboTh Bcero CemecTphbl
4acoB (dachrn)

7 8
KonTakTHasi pabora, B TOM 4ucje:
AyauTopHbIe 3aHATHS (BCero) 148 68 80
B Tom yucre:
3aHATHS JEKIIMOHHOTO TUTIA 54 34 20
3aHATHS] CEMUHAPCKOTO TUIIA (CEMHHAPBI,
MIPAKTUYECKHUE 3aHITHSI)
JlaGopaTopHbIe 3aHITHS 94 34 60
HNuas koHTaKkTHAsi padora
KonTposas camoctosrensHoii padotsl (KCP) 8 4 4
ITpomexyrounas arrecranus (UKP) 0,5 0,2 0,3
CamocrosiTesibHas padora (Bcero) 104,8 71,8 33
B ToMm uncre:
ITpopaboTka yuebHOT0 (TEOPETHUECKOT0) MaTepraa 40 30 10
BrinosHeHue MHIMBUYANbHBIX 331aHUN (TIOJITOTOBKA 33
COOOLIEHNH, pelIeHue MPAKTUYECKHUX 3a/1aHui, 30 3
odopmiieHHe 1abopaTopHBIX padoT)
[ToaroroBka K TEKyIeMy KOHTPOJIIO 31,8 11,8 20
KonTpoJs
IToaroroBka K 3K3aMeHy 26,7 - 26,7
OO0mas Tpy10eMKoOCThb(4ac) 288 144 144
B Tom yncie koHTaKTHas1 padora 156.5 72.2 84.3
3au.en. 8 4 4




2.2 CTpyKTYypa AMCUMILIMHBI:
Pacnipenenenue Bu1oB yueOHOM pabOThI U UX TPYAOEMKOCTH 10 pa3zesiaM JAUCHUIIINHBI.
Paznensl qucuumuinHbl, U3ydaemeie B 7,8 cemecTpax (ounas ¢popma)

KonuuectBo yacos
AynutopHas Bueaynur
Ne HaunmenoBanue pasnenos Beero paGora OpHas
pabora
J |13 | JIP | CPC
1 2 3 4 5 6 7
1. |O6mas xapakrepuctuka BMC 10 4 - - 6
2.  |MakpOMOJEKYIIbl H METOJIbl H3yYEeHHS MX CTPOCHUS 14 4 - 4 6
3 [TonmMKoHAEHCAMOHHBIN METO MOJTYYECHUS 32 8 i 6 18
MTOJINMEPOB
4.  |PagukanbpHas MOJMMEpPU3ALUS 38 8 - 12 18
5. |PajukanbHas COMOIMMEPU3ALIUS 18 4 - 6 8
6. |MoHHas mojamMepu3anus 27,5 6 - 6 15,5
Hmozo ¢ 7 cemecmpe 1395| 34 | - 34 71,5
7. |Peaknmu B IETSIX MOJMMEPOB 40 4 - 30 6
8. |Du3uKo-MeXaHHUYECKHE CBOMCTBA MOJMMEPHBIX Tell 9 2 - - 7
9 ArperatHsble, (pa3oBble U GU3NUECKUE COCTOSTHUS 20 4 i 12 4
MTOJINMEPOB
10. |PactBOopsr BMC 30 4 - 18 8
11 DIJIEKTPUYECKHE CBOMCTBA MOJIUMEPOB. 8 4 i i 4
" |MonooOmennsie BMC
12, KpemHuuiioprannueckue u Ipyrue 6 5 i i 4
AJIEMEHTOOPTaHUYECKUE TTOJTUMEPHI
Hmozo 6 8 cemecmpe 113 | 20 | - 60 33
Hmoeo no oucyuninune: 54 i 94 104,8

[Ipumeuanue: JI — nekmuu, [13 — npaktudyeckue 3aHsATus / cemuHapsl; JIP — maGopaTtopHbie
3ansaTust, CPC — camocrosTensHas padoTa CTy/IeHTa

2.3 ConepxxaHue pa3/iesioB JUCUUILIHHBI:

2.3.1 3aHATHA JeKINOHHOI'0 THIIA.

®opma
Ne |HanmeHoBaHue paznena Copneprxanue paszzena TEKYLIEero
KOHTPOJIS
1 2 3 4
1. |OOmmas xapakTepucTUKa [TonmumepHoe cocTosiHue Kak ocobast popma T

BMC cyuiecTBoBaHus BemecTBa. Kinaccuduxamms u
HoMeHKsIatypa BMC

2. | Maxkpomonekynsl 1 | IMonmuaucnepcHocts BMC. MonekynspHaast macca | PI3, JIP16

METO/IbI U3YyUYEHHUS UX IIOJIMMEPOB U METOJIBI €€ ONIPEACIICHUS
CTPOEHUS
3. [TTomnkoHIEHCAITMOHHBIN Tunbl peakiuu MOJIUKOHICHCAUH. JIP1,2,4,5
METOJI NOJyYEHUS DyYHKIIMOHAIBHOCTh MOHOMEPOB. [{ukin3anus kak
MOJIMMEPOB KOHKypupytomas peakiusi. Papaosecnas [1K.

Ypasuenne Kaposepca. CiocoObl  mpOBeIeHH




paBHOBecHOM [IK. HepasnosecHnas [1K.
Tpexmepnas [1K. O0pazoBaHue dMOKCHTHBIX
osmromepoB. TpexmepHnas [1K.

4, Pagnkannnas Hennoit mexanusm [IM. Ctpoenue u peakuuonnas| JIP6,7,9,10,
[OJIMMEpHU3aLuUs crocoOHOCThF MOHOMEPOB.  PanukanbHas - Pewenue 3a0au
nosiuMmepuszanus. MHunnupoBanue, pocT, 0OpbIB U
nepenaya Uenu Npu pajuKaibHOU
nosiuMepusani. UHruouTopsl.
S. Papukanenas Peakuus cononmmepusanyu. KoHcTaHThbI Pewenue 3a0au
COTIOJIUMEPHU3AITUS conosimmepuzarun. Cxema Q-e. JIPS
6. |MoHHas mosmmepu3anus CrpoeHue u peakiiMoHHas ClIOCOOHOCTh Pewenue
MOHOMEPOB B HOHHOM MOJUMEPU3AIUH. 3a0au,
Oco0eHHOCTH HOHHOM MOJIUMEPU3ALINN. JIP14
WNHunuupoanue, poct, 0OpbIB U Niepeaada Henu
IIPY KATHOHHOW MOJMMEPHU3ALINH.
WNHunuupoanue, poct, 0OpbIB U Niepesada Henu
IIPYM aHUOHHOU nosimMmepu3anuu. Karanuzaropsl u
MOHOMEpPHI B KOOPIUHAIIMOHHO-HOHHON
nosmmMepu3zaimu Karanmuzarops! [urnepa-Harra.
JInTuiioprannyeckrue KaTajin3aTopsl.
7. Peakuuu B Hemsax PeakimonHast crmocoOHOCTH TTOJIUMEPOB. JIP11-13,15
MOJINMEPOB [Tonyuenue NpUBUTHIX U OIIOK-COTIOTMMEPOB.
Hectpykuus BMC.
8. | ®usuko-mexannueckne | DUBMKO-MEXaHUUECKHE CBOMCTBA MOJUMEPOB.  |Pewenue 3a0ay
CBOMCTBA MOJMMEPHBIX OTau4re OT CBOMCTB OOBIYHBIX TBEPABIX TEIL.
TeN OpueHTaMOHHbBIE SBJICHHS B IOJIMMEpax.
AHM30TPOTIHSI MEXAaHUYECKUX CBOMCTB.
9. |Arperatnsie, ¢azoBbie U Crexnoo0pa3Hoe,BRICOKOIIACTHIECKOE U T
(uznueckue CoOCTOSHUS BSI3KOTEKYY€€ COCTOSIHUE IMOJIUMEPOB.
MIOJIMMEPOB Kpucramnmueckoe cocTosiHuE.
10, PactBopst BMC HalyxaHnue u pacTBOpeHHE MOJUMEPOB. JIP16
Pa30aBneHHbIe U KOHIICHTPUPOBAHHbBIE
pactBopsl BMC. CtpykTypupoBaHue.
[TnacTudukamms.
11, DIIEKTPUYECKHE DJIEKTPUYECKUE CBOMCTBA MOJIUMEPOB. Pewenue 3a0au
CBOMCTBA MOJUMEPOB. [Tonumepnsbie nuanekTpuku. MOHUTHI.
HNonoobmennsie BMC
12 9nemeHTOOpraHN4eCcKHe Kpemuuitopranuueckue u qpyrue Pewenue 3a0au
MOJIMMEPBI aNeMeHTooprannyeckue noaumepsl. [Ipodiema
cozmauuss BMC ¢ 3amaHHBIMU CBOMCTBaMU.
2.3.2 3aHATHSA CEMHUHAPCKOI0 THIIA — He NIPEeAyCMOTPEHbI
2.3.3 JlaGopaTopHbIe 3aHATHS.
dopma
No HaumenoBanue nabopatopHbIx paboT TEKYILETO
KOHTPOJIS
1 3 4
1. CuHTe3 HOBOJIauHON (heHOJI0-(OpMaIbIETHAHONW CMOJIBI. Omuem no JIP
2. [Tony4yeHue pe30abHOM CMOJIBL. Omuem no JIP
3. | AHanu3 HOBOJIAauHOM cMoJbI (onpenenenue ¢peHomna u Boasl). [lonyuenune | Omuem no JIP

nenoruiacta Ha ocHose ODC.




4. [TonmkoHIeHCaNMs TAMIEpUHA C (PTATEBBIM aHTHIPUIOM. Omuem no JIP
o. [TosydeHne cMenIeHHbBIX TOIMI()UPOB JIMHEHHOTO CTPOCHHUSL. Omuem no JIP
6. PanukanpHast mommMepusanys CTUpoa B OJIOKe. Omuem no JIP
1. PapukanpHas monuMepursanys BUHWIALIETAaTa B PACTBOPE Omuem no JIP
8. [Tomy4yeHnue comomumepa CTUpoIIa ¢ 3(pUpoM METAKPHIOBON KUCIIOTHI Omuem no JIP
NOJIMMEPHU3ALUEN B CYCIICH3UU.
9. [TonyyeHue CycrieH3MOHHOIO MOJIMBUHMJIALETATA. Omuyem no JIP
10.| YcraHOBJICHHE BIUSHIS XUMUYIECKOTO CTPOCHUSI METaKpUIIOBBIX 3¢upoB | Omuem no JIP
Ha CBOMCTBA MOJIMMETAKPHJIATOB.
11. [Tony4yeHue NOJMBUHUIIOBOTO CIIMPTA LICIIOYHBIM aJIKOTOJIN30M Omuem no JIP
I0JIMBUHUJIALIETATA.
12. OrnpezenieHre BECOBOTO M MOJIBLHOTO COCTaBa MPOIyKTa OMBLICHUS Omuem no JIP
MOJIMBUHUJIAIETATa (OIpe/ielIeHHe alleTaTHBIX TPYIN)
13. [Tonydyenue nommuBuHUIGOPMATIS Omuem no JIP
14.| Tlonumepu3zanus cTHpoJia B IPUCYTCTBUU TPUXJIOPYKCYCHOM KUCIOTHL. | Omuem no JIP
15. JlenonmmMepuzanus moJMcTupoia (MOJIMMETHIMETaKpUIIaTa). Omuem no JIP
16.| Ompenenenne MOJEKYISIPHON MaccChl oJIMMepa BUCKO3UMeTpudeckuM | Omuem no JIP
METOI0M

3amuTa nabopatopHoit pabotsl (JIP), Beimonnenue kypcosoro npoekra (KII), kypcosoit
pabotel (KP), pacuerHo-rpadmyeckoro 3amanms (PI'3), manmucanue pedepara (P), acce (9),
kosutokBuyM (K), rectuposanue (T) u T.x1.

2.3.4 TlpumepHasi TeMaTHKAa KYPCOBBIX PadoT (MMPOEKTOB) — HE TIPETYCMOTPEHBI

2.4 TlepeyeHb Y4eOHO-METOAUYECKOT0 o0ecneyeHHs JJIsl CAMOCTOATENbHON PadoThI
00y4arouuXcs Mo JUCHUILIHHE (MOTYJII0)

[lepedenp yd4eOHO-METOIUNYECKOTO 00ECTICUCHUS TUCITUTIITUHBI

WH/IMBUTYJIbHBIX 3a/IaHUH
(moaroToBKa coOOIICHUH,
pEIICHHE MTPAKTUIECKUX
3aiaHui, oopmiieHre
71a00paTOPHBIX PaboT)

Ne Bun CPC 10 BBITIOJTHEHUIO CAMOCTOSITETHHOM pabOThI
1 2 3
1 [IpopaboTka 1.Cemuukos, 10./]. BBenenue B XumMuto NOJIMMEPOB [ DJIEKTPOHHBIIN
yaeOHoro(teopernueckoro)|pecypc] / FO.JI. Cemunkos, C.®. XXunpuos, C./l. 3aiiues //CII6.:
Marepuasna Jlanb.- 2014.- 224 c.Pexum JIOCTYTIA!
https://e.lanbook.com/book/40363ar1. ¢ sxpaHa.
2 Brimosgnenue 1. Knenun, B.W. Beicokomonekymsipable coenunenns / B.J.

Knenun, U.B. ®enycenxo // CI16.: Jlans. — 2013. 512 c.

2. Meronuyeckue peKOMEHJAlMM 10 peIleHHIo  3ajad,
YTBEP)KJICHHbIE KaeIpoil OpraHn4eckoil XUMHUM U TEXHOJIOT U,
npotokoi Ne 7 ot 22.04.2015 r.

[ToaroroBka Kk TeKylemy
KOHTPOJIIO

1. Cemunkos, 10./1. Beicokomonekynspubie coequnenus / FO. /1,
CemuukoB //M.: Akanemust —2003. — 368 c.;

2. Knenun, B.1. Beicokomornekynsipuble coeunenus / B.1.
Knenun, 1.B. ®enycenxo //CI16.: Jlanb. — 2013. —512 c.;

VY4uebHO-MeToinYecKre MaTepualibl JUIsl CaMOCTOSITEIbHOM paboThl OOydaromuxcs U3
YHcia MHBAJIMJIOB U JIML C OTPAaHUYEHHBIMHM BO3MOXKHOCTAMHU 3/10poBbs (OB3) mpenocrasnsorces
B (hopMmax, alalTUPOBAHHBIX K OTPAaHMUYEHUSM UX 37I0POBbS U BOCHPUSATHS UH(OPMAIINH:

Jist U1 ¢ HapyIIEeHUSIMU 3PEHHUSL:

—B TIe4yaTHOH (popMe yBEITMUYEHHBIM HIPU(TOM,

— B JopMe PIIEKTPOHHOTO JIOKYMEHTA,



https://e.lanbook.com/book/4036

Jlist 1AL ¢ HapyleHus MU CIyXa:

— B rie4atHoi dopme,

— B (hopMe IIEKTPOHHOTO IOKYMEHTA.

JList 1AL ¢ HapylmeHussMUM OIIOPHO-IBUIaTEIbHOTO alrapara:
— B rieyatHoi dopme,

— B (hopMe AIEKTPOHHOTO IOKYMEHTA.

3. O0pa3oBaTebHbIe TEXHOJIOTHH.

Hnst dopmupoBanus NpodecCHOHATBHBIX KOMIIETEHIIMKA B MPOIIECCE OCBOCHHUS Kypca
«BBICOKOMOJIEKYISIDHBIE  COEIUHEHUS»  HMCIOJB3YETCSl  TEXHOJOTus  MNpOoeCCHOHAIBHO-
pa3BuBaroIIero OOy4eHMs, NpeaycMaTpUBalollas HE TOJbKO Iepesadyy TEeOpETHUECKOTro
Marepuaga, HO M CTHUMYJIMPOBAaHUE U Pa3BUTHUE IMPOJYKTHUBHBIX IMO3HABATENbHBIX JEHCTBUMN
CTYICHTOB (Ha OCHOBE IICHUXOJIOTO-NE€AArorn4eckod TEOpUH MOATAMHOTO (POPMHUPOBAHUS
YMCTBEHHBIX JACWCTBUM). AKTHBH3allMM W WHTEHCHU(UKAIMU [O3HABATEJIILHOTO Ipoliecca
CIOCOOCTBYIOT HCHOJIb30BaHUE TI€IarOrM4ecKoi ABPUCTUKH, MOJIEIUPOBAHHUE MPOOIEMHBIX
CUTyalMi, MyJIbTUMEIUITHbIE TMPE3eHTAlNN B JIEKHMOHHOM Kypce. B pamkax mabopaTopHbIX
3aHSATUA MPUMEHSIOTCS UCCIIEI0BATENIbCKUE METObl, TPEHUHTOBbIE (DOPMBI, pEIICHHE 3a7ay C
KOJUIEKTUBHBIM OOCYX/I€HHEM, BBINOJIHEHHE WHAMBUIYaJbHBIX TECTOBBIX 3aaHuil. B mpouecce
CaMOCTOSITENIbHOM pabOThl CTYAEHTHl OCBAaMBAIOT M AHAJU3UPYIOT TEOPETHUECKUN MaTepual,
TOTOBSIT TEMATHYECKUE TTPE3EHTAIINHN, OPOPMIISIOT TaO0OpaTOpHBIE PAOOTHI.

JUis MHBaJIMAOB M JIUI[ C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/10POBbSI HMCIOJIB3YIOTCS
o0Opa3oBaTelibHbIe TEXHOJIOTHH, TO3BOJISIONINE MTOJIHOCTHIO MHINBUAYAIM3UPOBAThH COJIEPIKAHNE,
METO/bl M TEeMIIbl y4eOHON MIesTeTbHOCTH, BHOCHUTH BOBPEMsI HEOOXOIMMBbIE KOPPEKTUBBHI B
nporiecc 0OydeHus.

Bun zanstuii (JI, 113, JIP) Ucnonb3yembie uHTepakTUBHBIE | KommyecTBO yacoB
TEXHOJIOTUU
JIP becenpi, paszbop cutyanuii, | 30
KOH(EepeHIus, pelmeHne 3afgad C
KOJUIEKTUBHBIM o0cyXIeHHEM,
pe3eHTalnK pa3paboToOK
Hroro 30

4. OueHO4YHbIE CPEACTBA IS TEKYIIEero KOHTPOJISI YCIIeBAeMOCTH U NMPOMEKYTOYHOM
aTTecTaluu.
4.1 ®oHJ OLIEHOYHBIX CPEACTB /ISl POBe/IeHNs TEKYIIero KOHTPOJIS.

4.1.1 Ipumepnvie sapuanmol mecmosvix 3a0aHUll
(OIK-1. CroocobGeH aHanu3UpOBaTh M  HHTEPIPETUPOBATH  PE3YAbTAThl XUMUYECKUX
AKCIEPUMEHTOB, HAOIIOACHUI U U3MEPEHUIN)
Tecm no meme «Obwasn xapaxmepucmuxa BMCx:
1. Tlommmep, 3T0:
a. MHoromMepHoe BEIIECTBO
b. BelmecTBo, 0OCHOBOW KOTOPOTO SBIISIOTCS MaKPOMOJICKYITbI
C. BeecTBo HEMOJIEKYISAPHOTO CTPOCHUS
d. Coenunenwue, obpasyroieecs Py XUMUIECKUX MPEBPAIICHUSIX MOHOMEpa
2. Makpomornekyna, 3TO:
a. boumbmas monekyna
b. Monekyna u3 NOBTOPSIONIMXCS 3BEHBCB
C. Mounekyna, umeronas 1IemHOe CTPOCHHUE U BBICOKYIO MOJIEKYJIIPHYIO Maccy
d. Mounekyna MakpOCKOITUYECKUX Pa3MEpPOB
3. Monowmep, 3710:




a. Ilpoaykt, oOpa3yrouuiics Ipu pa3ioKeHUH MOJIUMEepa
BemecTBo, XMMHUUECKUM MIPEBPALLIEHUEM KOTOPOTO MOJIYYarOT MOJUMED
C. HuzkomonekyssipHoe COeIMHEHHE CHOCOOHOE y4acTBOBATH B MOJMMEpPHU3AIHH,
a100 B MOJMKOHCHCAIIMH ¢ 00pa30BaHHEM MaKPOMOJIEKYIT
d. PeakumoHHOCHOCOOHOE COCMHEHHE, C YUaCTHEM KOTOPOTO 00pa3yeTcsl MoJimMep
4. Onuromep, 3TO:
a. Cmech IpOoAYKTOB OJTHOTUITHOTO CTPOEHHUS
b. CoeauHeHHe ETHOTO CTPOCHHUSI
C. BemecrBo, MonekymsipHas Macca KOTOpOTO OoJjiplle, YeM Yy MOHOMEpa, HO
MEHbLIE, YEM Y MOJUMEpa
d. TloaumMepromosior HEBHICOKON MOJICKYIISIPHO MacChl
5. TloBTtopstomeecs 3B€HO, 3TO:
a. Haumenbplias rpymnma aToMOB, IOBTOPEHMEM KOTOpoil  cdopmupoBaHa
MaKpoMOoJIeKyJa
b. YacTe MakpoOMOJIEKYJIbI, IOBTOPEHHEM KOTOPOI OHa 0Opa3oBaHa
C. 3BeHO, 00pa30BaHHOE MOJIEKYJIOH MOHOMEpa MpPU BXOXKAECHHUU B MOJIMMEPHYIO
Lenb
d. Tlapa cocemHUX MOHOMEPHBIX 3BEHHCB

=3

4.1.2 Ipumepnvie eapuanmol KOHMPOJILHBIX 6ONPOCOE RO HEMAM

(OIK-1. CrocobGeH aHanM3UpOBaTh M  HHTEPIPETUPOBATH  PE3YAbTaThl XUMHUYECKUX
AKCIEPUMEHTOB, HAOIIOJCHUIN U U3MEpPEHUI)

WCoNOTk WD

KOHmpOJZbele 60NpPOCHL NO meme «Dazosvie u @LBMUQCKMQ COCMOAHUA NOTIUMEPOB) .

Kakue Buabl nedopmanuii BO3MOKHBI NMPU MEXAHUYECKOM HArpyKEHUH IMOJIHUMEPHOTO
obOpasma?

B uewm 3akiiouaercs TepMoMexaHHMUECKOe McciiejoBaHre oOpa3ia noiaumepa’?

Uto mpencrapiseT cob0i M UTO XapaKTepU3yeT TEPMOMEXaHUUECKasi KpUBasi?
OxapakTepu3yiTe CTeKI000pa3HOe COCTOSIHUE OJTUMEDA.

Uto Takoe TeMriepaTtypa CTEKJIOBAHUS U KaK €€ ONPeAeTUTh?

UTto Takoe BHICOKO?IACTUYECKOE COCTOSIHUE U KAKOBbI €r0 0COOEHHOCTH?

Urto Takoe TeMIieparypa TEKy4ecTH U Kak OHa ompenensercs?

KakoBbl 0COOEHHOCTH BSA3KOTEKYUEro COCTOSHUS oJiumepa?

[TosicHuTE CYIIHOCTH U YCTIOBUSI BOSHUKHOBEHUS BBIHYKJIEHHOM BHICOKO3IaCTUYHOCTH.

10 UYro Takoe TemnepaTypa Xpynkoctu?

4.

1.3 Ilpumepnvie sapuanmul KOHMPOIbHBIX 6ORPOCOE K 1AOOPAMOPHBIM PAOOMaAm

(ONK-1. CrocobeH aHanmuM3UpoBaTb W HMHTEPIPETUPOBATH  PE3YJAbTATHl  XHUMHUYECKUX
HKCTIEPUMEHTOB, HAOIIOACHUH U H3MEPEHUIL.

OIIK-2. Cnoco0OeH NMpoBOAWUTH C COOJIIOJEHMEM HOPM TEXHHKH O€30MacCHOCTH XMMHUYECKUH
SKCMEPUMEHT, BKJIOYas CHUHTE3, aHalu3, HU3y4YeHHE CTPYKTYpbl M CBOMCTB BEIIECTB U
MaTepHalloB, UCCIIEI0BAHHUE MTPOLIECCOB C UX YJACTHEM)

Konmponvnwvie 6onpocwi k 1abopamopnoii pabome

«Onpe()eﬂeﬂue MOﬂeKy]Z}lpHOZZ MACCvl noaumepa BUCKOIUMempPU4eCKuUm MeMoOOM»:

N =

KakoBbI MpUUYUHBI U CIIEICTBUS MOJIUAUCIEPCHOCTH MOTUMEPOB?

Uro Takoe MOJIEKYISIPHO-MACCOBOE paclpeesieHue U YTO OHO XapaKTepu3yeT?

Kakue cymecTBylOT THINBI CPEAHHUX MOJEKYISIPHBIX Macc IMOJMMEPOB U B 4YeM OHHU
paznuyarorcs?



&

B yem cymHOCTP BUCKO3MMETPUUYECKOIO METOAA H3MEPEHUS MOJIEKYJISIPHOM Macchl

nojgumepa?

5. Kak o0OpabaTbIBalOTCsl AKCHEPUMEHTAIbHbIC JaHHBIC NMPH HU3MEPEHUU MOJICKYJISIPHOM
Macchbl BUCKO3UMETPUYECKUM METOIOM.

6. UYro Takoe xapakTepuCTHUYECKast BI3KOCTb U KaK OHA OIpeesieTcs?

7. PaccMoTpuTe 3aBUCUMOCTb MEXIY XapaKTEPUCTUUECKOHN BSI3KOCTbIO PACTBOPA MOJIMMEpa
U €r0 MOJIEKYJISIPHOM MacCOM.

8. OxapaxTepu3yiiTe BEIMYHHBI, BXOIIKe B ypaBHeHHe Mapka-Kyna-XayBuHka.

4.1.4 Ilpumepnvie sapuanmvl KOHMPOILHBIX 3A0AHUT

(OIIK-1. CrocobeH aHanM3UpOBaTh M  HHTEPIPETUPOBATH  PE3YJAbTaThl XUMHUYECKUX
AKCIEPUMEHTOB, HAOIIOACHUN U U3MEPEHUIN)

KOHmpOJleble 3a0anus no meme «Paouxanvras noaumepuzayusy.

1. Kakue mporieccel Ha3pIBatoTCs emHbIMU? Kak n3MeHUTCs cpeansis CTETIEHD
MOJIMMEPH3AIMHY TIOJIUMEPA TP TIOJTMMEPU3AINI METHIIMETAKpHIIaTa B MacCce C MHUIIUATOPOM
a300ucHu300yTUpOHUTPIIIOM TIpH 70 °C, ecim YBEJIWYUTh KOHLIEHTPALMIO HHUIIATOpa B 9 pas:
HE U3MEHUTCS; YBEIMUUTCS B 9 pa3; yMEHBIIUTCA B 3 pa3a; yMEHBIIUTCS B 9 pa3?

2. Onpeznenute TEMI0BOM 3P PeKT moaumepu3alii METUIMETaKpUiaTa B IPUCYTCTBUH
nepexkucy OeH30MIIa , €CIIM YHTPOIHUS MoJiuMepHu3auu coctanisiet 120 J[x/mMonb rpaf, a
KpUTHYECKAs TEMIIEPATYpa MOJUMEpPU3ALNH paBHa 77 °c.

3. Uto sBisieTcs aKTUBHBIM IIEHTPOM IPH MOJIMMEPHU3ALMU BUHIIIOBBIX MOHOMEPOB B
MPUCYTCTBUU WHUIIUUPYIOIIEH CHCTEMBI Fe™ + H,0; :xatnoH; aHnOH; CBOOOTHBIN paTuKal;
nojmMepu3anus He nmporekaer?lIpuBeaure cxeMy peakiuu.

4. Kakue OKHCIUTENbHO-BOCCTAHOBUTENbHBIE CHCTEMbI MOTYT UCIIOJIB30BATHCS JUIS
WHULMUPOBAHUS paauKaIbHBIX mpoieccoB? [IpuBenuTe cxemy nojvMepu3aluu CTUpPoOJia B
MPUCYTCTBUH TpHC(aleTUIAIIETOHATa) MapraHIia.

5. Kak u3MeHuTCs CKOPOCTh MOJIMMEPU3AIIMK MEeTHIIakpuiaTa B Macce B npucyrctsuu AUBH
npu 70 °C, ecii KOHLEHTPAIS HHALHATOPA YMCHBIICHA B 4 pasa: He H3MCHUTCS; yMEHBILIUTCS
B 4 paza; yBenu4uTCs B 4 paza; yMeHbIIUTCS B 2 pa3a?

6.1IpuBeauTe U3BECTHBIE BAM MHTUOUTOPHI paJlKalIbHON noauMepu3anuu. Ha KOHKpeTHBIX
IpUMepax MOsSICHUTE MEXaHU3M UX JCHCTBHUSL.

4.2 ®oHJ OLIEHOYHBIX CPEACTB ISl POBECHHUS IPOMEKYTOYHOM aTTeCTALNH.
(OIIK-1, OIIK-2)

Bomnpocs! 1J1si MOATOTOBKH K IK3aMeHY

1. TIlonumepHoe cocTosiHME Kak ocobas (¢opma  CyIIECTBOBAaHUS  BEIECTBA.
Knaccudukanus u Homenkiatypa BMC.

2. IlommaucnepcHocTh mnonuMepoB. ['MOKOCTH MOJMMEPHBIX MOJIEKYJI. MouiekyispHas
Macca IOJIMMEPOB U METO/BI €€ OIIPEAETICHUS.

3. Twumnsl peakuyuu NOJIMKOHAECHCAMH. DYyHKIIMOHAIBHOCTE MOHOMEpPOB. L{uknu3anus kak
KOHKypupymomas peakuus. PaBHoBecHas monukoHJeHcauus. YpasHeHue Kaposepca.
CrniocoObl TpOBEJEHUS PABHOBECHOM MOJMKOHJCHCAIUH. HepaBHoBecHas
noJIMKOHJeHcalus. TpexmepHas — mojukoHJeHcanus. OOpa3oBaHUE SMOKCHIHBIX
OJINTOMEPOB.

4. Uennoit wmexanmsm I[IM. CrpoeHue U peakIMOHHas CIIOCOOHOCTb MOHOMEpOB.
PanukanbHas nonumepusanus. Wuunuuposanue, poct, oOpbIB U Mepenaya
LENIH [IPY  PaJUKAIBHON MTOJIMMEPU3ALUH.

5. PapukanbHas cononumepusanus. Koncrantel cononmmepuzanun.  Cxema Q-e.



Ctpoenne u peakoHHasi CocoOOHOCTE MOHOMEPOB. MHUIIMHPOBAaHUE, POCT, OOPHIB H

6.
neperaya Leny Ipu KaTHOHHOM NOJIMMEpU3aLUHU.

7. Crpoenue u peakiiuoHHAS crocoOHOCTF MOHOMEPOB.  VHHIMUpOBaHHE, POCT, OOPHIB
U nepejaya Heny Ipyu aHMOHHOW MOJIMMEPHU3aLUy.

8. Karammzatopel ¥  MOHOMEphl B  KOOPIMHALMOHHO-MOHHOW  MOJIMMEpU3ALUU
Karanusarops! Llurnepa-Harra. JInTniioprannueckne KaTan3aTophl.

9. PeakmuoHHas cCoCOOHOCTH MOMMeEpoB. [lorydeHre MpUBUTHIX M OJIOK-COMOIMMEPOB.
Hectpykuus BMC. Tunsl aecTpykuuu.

10. ®dusuKO-MeXaHWYECKHE CBOMCTBA MOJMMEpPOB. OTIMYHE OT CBOMCTB OOBIUYHBIX TBEPABIX
Tell.

11. Crekmoobpa3Hoe, BBICOKORJIACTUYECKOE U BSI3KOTEKYyY€e COCTOSIHHE I10JIMMEPOB.
Kpucranmnmaeckoe cocrosiHue.

12. OpueHTaIMOHHBIE SBJICHUS B TIOJIMMEPax. AHU30TPOTHS MEXaHUYECKUX CBOMCTB.

13. HalyxaHume W pacTBOpeHHE IOJUMEpoB. Pa30aBieHHBIE W KOHIICHTPHPOBAHHBIE
pactBopsl BMC. [Tnactudukarusi.

14. KpemHuilopranuueckue u Ipyrue 3J1eMeHTOOPTraHuYECKHEe MOJIMMEPBI.

15. DOnexrpuueckue cBoicTBa MOAMMEpHBIX Tei. llonmuanekrponutel. MoHOOOMEHHBIE

BMC.

IIpumep 3x3aMeHALMOHHOIO OHJIeTA

denepanbHOE TOCYIAPCTBEHHOE OFODKETHOE 00pa30BaTEIbHOE YUPEKICHHE

BBICIIIETO 00pa30oBaHUs

«KYBAHCKHWH I'OCYJIAPCTBEHHBI YHUBEPCUTET»

Hanpasnenue 04.03.01 «Xumus»
20 -20__ y4.rton
Kadenpa oprannueckoii XWMUU U TEXHOJIOTUH
JucuumnimHa « BBICOKOMOIEKYISIpHbIE COSIMHEHUSD)

3K3AMEHAIIMOHHBINA BUIET Ne 20

1. CtpoeHue u peakioHHasi CIOCOOHOCTh MOHOMEPOB MPHU PATUKATHHON MOJUMEPHU3ALHH.

HpaBI/IJ'IO AHTHOATHOCTHU peaKHHOHHOﬁ CIIOCOOHOCTH MOHOMCPOB U paIUKaJIOB.

2. Crioco6bl MOJTy4eHHsI TOJIMMEPOB CETYATOW CTPYKTYPHI.

3. Omnpenenure riyOUMHY Mpoliecca MOJMKOHACHCALMU B CUCTEMeE, coliepskaiieit 49,8 r

TepedTaneBoi KUciaoThl U 18,4 T riuiiepuHa, eciy CpeaHssl CTeNeHb MOJMMEPU3allui IPOayKTa

IMOJIMKOHACHCAIINHM paBHa 80. HpI/IBe,Z[I/ITC CXEMY.

3aB. kadeapoit OpraHnyecKo XUMUHN U TEXHOIOTHN

MexaHudyeckue W uHble cBoiictBa BMC) u
criocoOeH CaMOCTOATEIILHO peLInTh

Kputepun 3x3aMeHALIMOHHON OLIEHKH Ouenka YpoBeHb
CryneHT cBOOOJHO BIAJEET TEOPETUUYECKUM | «OTIUYHO» TTOBBIIICHHBIN
MaTepuaaoM (3HaeT Kak OCHOBHBIE, TaK U (TIpOIBUHYTHIN)
crienugprIecKrue MeTOIbl CHHTE3a MOJIMMEPOB, YPOBEHb
UX  OCHOBHBIE MOJIMMEPAHATIOT UUHBIE
MpeBpaIIeHUS; a TaKke ¢buznko-




9K3aMEHAIIMOHHYIO 33/1auy.

CTyneHT XOpomLIO BJAJEeT TEOPETHUECKUM
MaTepHalioM, 3HaeT 0a30BbIe€ CHHTETUYECKUE
METOObl M HMMEET  IMpPEICTAaBICHHE O
MMoJIMMEpaHaJIOTrMIHBIX MMpeBpalICHUAX,
(bl/ISI/IKO-MexaHI/I‘-ICCKI/IX M HWHBIX CBOMCTBax
[IOJINMEPOB,  CIIOCOOEH  CHPaBUTHCS  C

9K3aMEHAllMOHHON 3azayen pu
HE3HAYNTEIILHOU IIoOMOIIIu (¢{0) CTOPOHBI
IIPENoIaBaTels.

«Xopouio»

0a30BbIll YPOBEHB

CryneHT 3HaeT 0a30Bble METOJbI MOJYYEHHUS
BMC, opnako mioxo pas3Oupaercs B
cnenuuuecknx MeToJax M CBOMCTBax
HOJIMMEPOB, C TPYAOM CIpaBisieTcs ¢
9K3aMEHAllMOHHON 3amayen pu
CYIIECTBEHHOH  TOMOIIM €O  CTOPOHBI
IpenojaBaTes.

«YIOBJIETBOPUTEIHLHO

MTOPOTOBBIN
YPOBEHb

CryneHnt HE croco0eH pemuTh
9K3aMEHALIMOHHYIO 337a4y Jake C MOMOIBIO
IIperoiaBaTens u IUIOXO BJIaJICET

TEOPETHUYECKUM MaTepuajoM (HaOII0Ial0TCs
CYLIECTBEHHbIE OIIMOKH TpU OOCYXKIACHUU
0a30BBIX CHHTETUYECKHX METOJIOB).

CHEYOOBJICTBOPHUTECIBHO»

menee 50%,
YPOBEHb HE
chopmHpoBaH

OneHouHble CpeAcTBa Ui WHBAJIMAOB M JIMII C OTPAHUYEHHBIMH BO3MOXXHOCTSIMU
3J10pPOBbSI BHIOUPAIOTCS C YUETOM MX MHAUBUAYAIBHBIX ICUXO0(U3UUECKUX 0COOEHHOCTEM.
— Tpu HEOoOXOOUMOCTH HWHBaIMAAM U JIMLIAM C OrPAaHUYEHHBIMH BO3MOKHOCTSIMH
3/10pPOBbS MIPEIOCTABIIAETCS AOMOJHUTEIBHOE BPEMs JIJ1sl TIOJTOTOBKM OTBETA HA SK3aMEHE;
— MpU MPOBEAECHUU MPOLIETYPhl OLICHUBAHUS PE3yIbTATOB 00YyYEHUSI MHBAIUJIOB U JIUI] C
OTPaHUYEHHBIMU BO3MOXHOCTSAMU 3JI0POBbS MPEAYCMATPUBACTCS UCIOJIb30BAHNE TEXHUYECKHX
CPEICTB, HEOOXOAUMBIX UM B CBS3H C UX UHIUBUAYAIbHBIMU OCOOCHHOCTSMU;
— IIpU HEOOXOAUMOCTH Il 00YyUaIOIIUXCS C OTPAHUYEHHBIMUA BO3MOXHOCTSAMU 3/I0POBbS
U UHBANUAOB TMpolLieaypa OLICHUBAHMUS PE3YJIbTaTOB OOYyYeHHUs M0 JUCHUIUIMHE MOKET

MIPOBOJUTHCS B HECKOJIBKO 3TAIOB.
Jljis U1 ¢ HapyIIEHUSIMH 3PEHUS:

— B IIe4aTHOU GopmMe yBeIMYEHHBIM HIPUPTOM,

— B JopMeE DIIEKTPOHHOTO JIOKYMEHTA.
J1J1s1 JIAI] C HApYIICHUSIMH CITyXa!

— B [IeYaTHOU opme,

— B JOpMeE DIIEKTPOHHOTO JIOKYMEHTA.

[[J'IH JiuI ¢ HAPpYIICHUAMU OTIOPHO-ABUI'ATCIIBHOIO aIlliapara:

— B reyatHoi ¢opme,
— B JopMe PIIEKTPOHHOTO IOKYMEHTA.

5. IlepeyeHb OCHOBHOW M JONMOJHHUTEIbHOH Y4eOHOW JHMTEpPaTypbl, HEOOXOAUMOM

AJIs1 OCBOEHMS I CHUILTHHBI (MOIYJIfSA).
5.1 OcHoBHast JIMTepaTypa:

1.Cemunkos, FO./1. BBenenue B xumuto noimmMepoB [DnekTponHsiit pecype] / FO. L.

Cemuuko, C.®. Xunsios, C.J. aiines /CII6.: JIanb.- 2014.- 224 ¢. Pexxum nocryma:
https://e.lanbook.com/book/40363armn. ¢ sxpana.
2. Knenun, B.W. Beicokomonekynspusle coenunenus / B.JM. Knenun, 1.B. ®enycenko //

CIIO.: Jlans. — 2013. 512 c.



https://e.lanbook.com/book/4036

3. Knenun, B.W. BeicokoMonekymnsipHbIe coeMHeHusI [ DneKTporHbii pecype] / B.W. Kitenun,
N.B. ®enycenko // CII6.: Jlans. — 2013. -512 ¢. .
Pexxum nocryma: https://e.lanbook.com/book/58423ari1. ¢ sxpaHa.

Jl1g ocBOEHUS TUCLUILIMHBI MHBAJIMAMH U JIMI[AMH C OTPaHUYEHHBIMU BO3MOXHOCTAMU
3I0pOBbsSl UMEIOTCSI M3JAHUSI B AJIEKTPOHHOM BHJE B 3JIEKTPOHHO-OMOJIIMOTEUHBIX CHUCTEMax
«Jlanb» n «¥OpaiiT».

5.2 lonosiHUTeIbHASL JIUTEpAaTypa:

1. Cemunkos, 0.1, Beicokomonekysipabie coequaenns/ F0. 1. CemunkoB //M.: Akaaemusl.
—2003. -368 c.

2. JletikuH, FO.A. ®u3UKO-XMMHUYECKHE OCHOBBI CUHTE3a MOJIMMEPHBIX COPOEHTOB
[DnexTponnsblit pecypc] : yaebnoe mocodue / FO.A. Jlelkun. — DIeKTpoH.JaH. —
Mocksa : U3natenscTBo "Jlabopatopust 3Hanuit", 2015. — 416 c¢. — Pexum gocryna:
https://e.lanbook.com/book/70769 . — 3aru. ¢ skpaHna.

5.3. llepuoguyeckue U3IaAHUS:
1. XKypuan «BsicokomomneKyasipHble coeTuHeHus"

6. Ilepeyenp pecypcoB  HMH(}OPMANUMOHHO-TEJEKOMMYHHMKAIMOHHON  CeTH
«/HTEepHeT», B TOM 4YHCJE COBpPeMEHHbIe MNpo(pecCHOHAIbHbIE 0a3bl JAaHHBIX H
HH(OPMAIMOHHBIE CNPABOYHbIE CHCTEMbI, HEOOXOAMMBbIE IJsl OCBOCHHMS JHCUHHMIIMHBI
(Monay.Jisi).

1. Hayunas snextponHas 6ubaroteka (http://www.elibrary.ru) .

2. DnekTpoHHas OubIMoTeYHast cucreMa u3aatenscTa «Jlaue» (http://e.lanbook.com) .

3. DaexrponHas oubanoreunas cucrema «FOpait» (http://www.biblio-online.ru) .

4. Hayunas snextponHas 6uoanoreka «KubdepJlenmuka» (http://cyberleninka.ru) .

5. DnektponHas OubnuoTeuyHas cucrema «YHuBepcuterckas OuOmmorexka ONLINE»
(www.biblioclub.ru) .

7. Meroanueckue yKa3aHMsi s O0y4YalIIMXCA [0 OCBOEHHI0 JIHCUHHUILIMHBI
(Moay.Jsi).

VYcmeniHoe OCBOCHHE AWCIUIUIMHBI TPEANOJaraeT akKTUBHOE, TBOPYECKOE Yy4acTHE
CTyJICHTa MyTeM TUTAHOMEPHOH, TTOBCETHEBHOM paOOTHI.

N3yuenne mucturinHbl «BbICOKOMOJIEKYISIPHBIC COCIUHEHUS» TPEOYeT OT CTYICHTOB
PETYISAPHOTO TOCEUICHUS JEKIUi, a TakkKe aKTHBHOM pabOThl Ha MPAKTUYECKUX 3aHATHUSX,
BBITIOJTHEHUSI TECTOBBIX IMPOBEPOYHBIX PAOOT, BBIMOJHEHHS W 3allUTHI JAOOPATOPHBIX PadoT,
03HAKOMJICHHUSI C OCHOBHOMW U JOMOJHUTEIBHON peKOMEHIYeMOM TUTePaTypO.

[Ipyu DOArOTOBKE K AEKIIMOHHOMY 3aHATHIO CTYIEHTAM PEKOMEHIYETCS:

1) mpocMoTpeTh 3amucH MpeAbIAYIIed JeKIUU M BOCCTAaHOBUTH B IAMSTH paHee
W3Y4YEeHHBIN MaTepuan,

2) Gerno MPOCMOTPETh Marepual MPEACTOSIIEH JIEKIIMH, C HENbI0 JIYYIIero yCBOCHUS
HOBOT'O MaTepuania;

3) caMOCTOSITENBHO MPOPadOTaTh OTJENbHBIE (PPAarMEHTHl TEMbI MPOIIJION JIEKIIUH, €CIIN
9TO HEOOXOIUMO.

[Ipy KOHCIEKTHMPOBAHUMU JEKUMOHHOTO MaTepuana CTYIAEHTaM HYXHO CTPEMUTHCA
KpaTKO, CXEMaTH4YHO, IMOCIEOBATeIbHO W JIOTUYHO (PHUKCHUPOBATH OCHOBHBIE TMOJOKEHUS,
BBIBOJIBI, 00001IeHNs U (OPMYTUPOBKH, HE TBITASCh 3alMCaTh BECh MPEMNOIaBaeMblii MaTepua
CJIOBO B CJIOBO.

IIpu DOATOTOBKE K 1a00PATOPHOMY 3aHATHIO PEKOMEHIYETCS:

1) BHHUMaTenbHO H3Y4YHTh MaTepuan MPeACTosIIe padoThl M COCTaBUTH IUIaH €€
BBITIOJTHEHM S,



https://e.lanbook.com/book/5842/
https://e.lanbook.com/book/70769
http://www.elibrary.ru/
http://e.lanbook.com/
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2) yIenuTh MOBBIIIEHHOE BHUMAHHUE 3KCIEPUMEHTAIBHBIM OCOOCHHOCTSIM MPEICTOSIIECH
paboThI (MCHOIB3yEeMBIM PEAKTHBAM M 000PYJOBAHHUIO, @ TAKXKE TEXHUKE paOOTHI C HUMN);

Beimonnate mabopartopHylo paboTy HEOO0XOJMMO aKKypaTHO U IOCIEAI0BATEIbHO,
OTpakasi BCE €€ OCHOBHbIE JTambl B JabopaTopHOM kypHane. [l ychemHo#l 3amuThbl
nabopatopHOil paboOThl HEOOXOAUMO TINATEIBHO W3YyYUTh JEKIMOHHBIA U, €CIH OTO
HE00X0AMMO, JTOTIOJTHUTEIBHBIN TEOPETHUECKUI MaTepral 1o TeMe padoThl, a TAaKKe MPaBHIBLHO
3aMOJIHUTH JIAOOPATOPHBINA KYpHAN, CIellaB BCE HEOOXOIMMBIE pacdyeThl M CHOpPMYyIHpPOBaAB
BBIBOJIbI 110 IIPOJIETIAHHON paboTe.

CamocrositenpHas paboTa HapsAy € ayJIUTOPHOH HPEICTABISET ONHY M3 BaKHEUIIMX
dopm yuebHOro mpomecca. CamocrositesibHas paboTa - 3TO IUIaHWpyeMas padoTa CTYACHTOB,
BBITIOJTHAEMAs 0 33JaHUI0 M TPU METOAMYECKOM PYKOBOJCTBE IPEToaaBatelsi, HO 0e3 ero
HETOCpeCTBEeHHOro ydactusi. CamocTosTenbHas padoTa MpenHa3HAYeHAa HE TOJBKO JUIs
OBJIQJZICHUS TIPEACTABICHHOW JUCIUTUTMHON, HO W Ut JOPMHUPOBaHUS HABBIKOB pabOTHI BOOOIIIE,
B y4yeOHOW, Hay4HOH, MpOEeCcCCHOHANBHON NEATENbHOCTH, CIIOCOOHOCTH NPUHUMMATh Ha ce0s
OTBETCTBEHHOCTh, CAMOCTOSITEIIHHO pEIIaTh BO3HUKAIOIIME MPOOIEMbI, HAXOIUTh MPABHIbHEIC
peIeHus u T.1I.

OpraHmauI/m ACATCIIBHOCTU CTYJACHTA

No Bux CPC
dopma KOHTPOJIS
1 3

1. |IIpopabotka yue6HOoro |PaboTa ¢ KOHCIEKTOM JIEKIIMH, a TaKkKe C PEeKOMEHIyeMoil
(TeopeTndyecKoro) OCHOBHOW M JIOMOJHUTEIBHOW JUTEPATypOu MO 3aJaHHOW TEME,
Marepuana 03HAaKOMJIEHHE C MEPUOIUYECKUMH U3TaHUSIMU U PECYPCAMU CETU

HNuTtepuer. Dopma KOHTPOJIST — BBIMOJHEHNUE TECTOBBIX paloT.

2. |BeimonHenue N3ydenue marepuana, HEOOXOAUMOTO JUIsl YCIICIIHOTO PEIICHUs

VHJIMBUyaJIbHBIX 3a/1a4, a TAK)Ke HEMOCPEICTBEHHOE X BBIIIOJIHEHHE.

3aganuii (moaroropka  |@opma KOHTPOJIS — BHIIIOJHEHHUE TECTOBBIX PadoOT.

cooOmenui, pemenue  ([IpoBeneHne HEOOXOIMMBIX PacueToOB, aKKypaTHOE O(opMIIeHHE
MPAKTUYCCKUX 3aJIaHHH, [X0/Ja M PEe3yJAbTaTOB BBINOJHEHHON pabOTHl B J1a0OpaTOPHOM
odopmieHHe xypHaie. Dopma KOHTPOJIS — 3alIuTa JJAOOPATOPHBIX padoT.
J1a00paTOPHBIX paboT)

3. |lloaroroBka k TekymeMy |M3yueHue Teopernyeckoro marepuaiga, HEOOXOIUMOro s
KOHTPOJIIO YCIIEUITHOM 3aIIUTHI JIA00OPATOPHBIX PAOOT, BHITNOJIHEHUS TECTOBBIX
paboT U IpYrux BUJOB TEKYIIETO KOHTPOJIS.

@dopma KOHTPOJIS — BCE BUJIbI TEKYIIETO KOHTPOJISI.

HJ'ISI HHBAJIMIOB U JIMI C OI'PaHUYCHHBIMU BO3MOXHOCTAMMU 3A0POBbA B OCBOCHHUU JUCIHUIIIMHBI
«BLICOKOMOJ'I@KYJIHPHBIC COCAUHCHUS NpCAIloJIaracTcd HWHIAUBHUAYAJIbHAA yqe6Ha;1 pa60Ta
(KOHCYJ’IBT&HI/II/I " JOIIOJIHUTCIBbHOC PA3bACHCHHUC yqe6Horo MaTepI/IaJ'Ia).

8. Ilepeuenb MHGOPMANMOHHBIX TEXHOJIOTHI, HCNOJIb3yeMbIX MPH OCYIECTBIECHUHN
o0pa3oBaTe/IbHOI0 Mpouecca Mo JMCHUILINHE (MOIYJIIO).

8.1 Ilepeyenb nHGPOPMANMOHHBIX TEXHOJIOTHH.
Hcnonb30BaHNe 2IEKTPOHHBIX MIPE3EHTALMN ITPH IPOBEICHUN JIEKIIMOHHBIX 3aHATUM.

8.2 Ilepeyenb HEOOXOAMMOIO JTHICH3HOHHOIO IPOIPAMMHOI0 o0ecrneYeHusl.

1. MicrosoftWindows.

2. Microsoft Office Professional Plus.

3. MOmnsunaTepakTuBHOMmOCKH SMART Board

4. Tlporpamma skpaHHOrO noctyma u yBenuueHus «[Iporpammuoe oOecrieueHue ams
C71a00BUIAIIIHX



9. MarepuajibHo-TeXHHYecKasi 0a3a, HeoOXoaUMasi
00pa30BaTeILHOTO MPOIecca MO AUCHHUILINHE (MOTYJII0)

AJIsA OCYHIECTBJICHUA

Jns npoBeneHus 3aHATAA N0 JUCUUIUIMHE «BBICOKOMOJIEKYISPHBIE COEAUHEHUS,
MPEIyCMOTPEHHOH YYeOHBIM ITUTAHOM IOATOTOBKHM OakallaBpOB, HUMEETCS HeoOXoaumast
MaTepHaIbHO-TEXHHUYECKass 0a3a, COOTBETCTBYIOIIAs  JICHCTBYIONIMM  CAHUTAPHBIM U

IIPOTUBOIIOKAPHBIM IIpaBUJIaM U HOpMaM:

No Bt paGot MaTteprallbHO-TEXHHYECKOE 00SCTICUCHHE T CIIUTUTUHBI
(MOysl) M OCHAIIEHHOCTH

1. JlexuuoHHbIe 3aHATUS | YueOHas ayauropus I [IPOBEIECHUA 3aHATHN
JEKIUOHHOTO THHa — ayautopus 234 ¢, 350040 r.
Kpacnonap yn. CraBponoisbckas 149. Kommiekt yueGHOM
MeOenu, WHTEpPaKTUBHAA oCKa SMARTBoard,
KOPOTKO(OKYCHBI HMHTEPAKTUBHBIN NPOEKTOP, HOYTOYK,
MeJoBast I0CKa.

2. Cemunapckue 3aasatus | CeMuHaphl HE IPETYCMOTPEHBI YI€OHBIM TNIAHOM.

3. JlabopatopHbie VYyebnast ~ ayautopust  AJg  NOPOBEIEHUS  3aHATUH
3aHATHUS naboparopHoro tuma — aya. 423c¢, 350040 r. Kpacaonap yi.

CraBpomnoJibckas 149. VYueOHas nabopaTtopus,
YKOMILJIEKTOBaHHAS CIIeIMATM3UPOBAHHON Me0enblo,
BRITSDKHOM CHCTEMOM BEHTHIISIIMH, MEJIIOBOM JIOCKOM,
CpPEeACTBAMH IOXKapHOW OE30MaCHOCTH W OKa3aHHUs TEpPBOU
MEIMIIMHCKOW TOMOIIH, JIa0OpATOPHBIM O00OPYIOBAHHUEM:
Bechl aHanmuthdeckue Caprorocm JIB  210-A, Bechl
nabopatopubie  anektpuyeckue Caprorocm  BMK622,
ANEKTPOIITUTKH, CYLIUIbHBIN nikad, MeUIaJIK1
MeXaHH4ecKue, Habopbl XUMUYECKON MOCYbl U PEAKTUBOB.

4. Kypcosoe KypcoBas pabota He npegycMOTpeHa y4eOHBIM IJIAHOM.
MIPOEKTUPOBAHUE

5. I'pynnoBeie YyeOHas ayauTOpus, OCHAICHHAs MEJIOBOM JOCKOW -
(MHAMBUIYATIBHBIC) ayautopus 234 ¢, 350040 r. Kpacaoaap yn. CraBpornosbckast
KOHCYJIbTAIIHH 149.

6. Texymmii  KOHTpOJIb, | YueOHAsi ayAUTOpHUsS, OCHAIICHHas MEJIOBOW JOCKOW -
MIPOMEXYTOUHAS aynuropus 423 c, 350040 r. Kpacuonap yn. CraBponoJibckas
arrecTanus 149.

7. CamocTosTenbHas Kabuner nns camocTosATeNnbHONH palOThI, OCHAIIEHHBII
pabota KOMITBIOTEPHON TEXHUKON C BO3MOXHOCTBHIO MOAKIIOUEHUS K

cet «VHTEepHET», MPOrpaMMOIl AKPAHHOTO YBEIMYEHUS U
00ecCnevYeHHbIN JOCTYIIOM B AJEKTPOHHYIO WH(OPMAIIMOHHO-
00pa30BaTEeNbHYIO CPETY YHUBEPCUTETA.









