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. IIEJIA ¥ 3ATAYH JACIATITAHBI

Ienn: MoO3HaKOMUTB CTYJ€HTOB XUMUKOB C HEKOTOPBIMH COBPEMEHHBIMU HAIIPaBJICHUSMHU
3HAHUS B 00JIACTH TEOPHUU U MPAKTHKH XUMHUU U (PU3UKH BBHICOKOMOJIEKYJISIPHBIX COSINHEHHIA.

3agaum:

—J1aTh MPEJICTABICHIE O MHOTO0OpAa3UU CTPOSHUH BBICOKOMOJICKYJISIPHBIX COSIMHCHHIA,

—J1aTh MOHATHS O METOJIaX CHHTE3a U MOJAU(PHUKAIIMN BBICOKOMOJICKYJIIPHBIX COCIMHECHHUI;

—J1aTh MIPEJICTABICHHS 0 COBPEMEHHBIX HaIPaBIICHUAX HCITOJb30BaHUS
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH.

B pe3ynbraThl M3y4YeHHsS TAHHOW JMCIMILIMHBI CTYJICHTBI JOJDKHBI INPEJACTABICHHUS O
MaKpOMOJICKYJIIPHOM CTPOCHHHM W  BBITEKAIOIIUX H3 OTOT0 OCOOCHHOCTSAX  CBOMCTB
BBICOKOMOJICKYJISIPHBIX COeMHEHUHN. FIMEeTh KOHKPETHBIE MPEICTABICHUS O METOJIaX CHHTE3a U
WCCJICIOBAHMSI PA3JTUMYHBIX CBOMCTB BHICOKOMOJICKYIISIPHBIX COSAMHCHHA.

Il. MECTO JUCHUMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. YueoOnas mucuuruinaa «COBpEMEHHBIE METOJbI TIOJTUMEPHON XUMHI» OTHOCHTCS K
BapHaTUBHON YaCcTU MPOrpaMMBI (Kypc MO BBIOOPY).

2.2. st w3ydeHHus NaHHOW Y4eOHOH ITUCIMIUIMHBI HEOOXOIMMBI 3HAHUS, YMCHHS W
HaBBIKH, (POPMHUPYEMBbIC TIPEIIICCTBYOIIMMHU UCIUTUINHAMH

Ne n/nn Koa aucuuninzel HaumeHoBaHMe NpeAIIeCTBYOUIMX AUCIUILINH
1 b1.0.12 MexaHHKa ¥ MOJICKYJIsIpHas (hU3HKa
2 b1.0.19 Opranunueckasi XMuMHs
3 51.0.20 Opranuueckasi XuMusi IPOU3BOJHBIX YIJIEBOJAOPOJIOB
4 b1.0.23 ®usnueckas XUMHUA. XUMUYECKast TEPMOJAUMHAMUKA
5 b1.0.25 BricokoMoneKysipHble COSMHEHMS

2.3. I[lepedenpb mocaeMyONMX YICOHBIX TUCIUIUIAH, JIJISI KOTOPBIX HEOOXOIUMBI 3HAHUS,
YMEHHS ¥ HaBBIKU, GOpMUpYEMbIe TaHHOW yU4eOHOU JUCIIMILTUHOMN:

[Tonyuennbie 3HaHUS, YMEHUS W HABBIKM HEOOXOIWMBI TMPHU JATbHEUIIEM H3yYCHHH
qucuuruH: b1.027 — «Xumnueckas texsonorus», b1.0.30 — «Ctpoenue Bemectay, b1.B.07
— «buooprannyeckas xumus», 1.B./IB.01.02 - «[Ipuknagnas xumus», 51.B.J1B.03.02 «Xumus
MoHOMepoB», b1.B.JIB.04.01 — «XuMus 371€MEHTOPraHUYECKUX COECIUHEHMI». 3HaAHUE 3TOU
JTUCIUTITMHBI HEOOXOUMO TPH JaJibHEHIIeM 00y4eHHUH B MarucTpaType U aClUpPaHType, a TAaKKe
B c(hepax mpodeccroHanbHON NEATENBHOCTH: 3PaBOOXPAHEHHE (CHHTE3 U KOHTPOJIb KauecTBa
JIEKAPCTBEHHBIX MPEMapaToB), XUMHS MPUPOIHOTO OPTAHHUYECKOTO ChIPhs (M3yueHHE COCTaBa U
pa3paboTka crmoco0oB TepepaboTKM M MPAKTUYECKOTO HCIOIB30BaHUS MPOIYKTOB U3 YIJIA,
He(TH, IPUPOIHOTO Tra3a) u Ap.

I1l. TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA JUCHUIIJINHBI

[Ipomiecc OCBOCHHSI JTUCHUIIMHBI HampaBieH Ha (HOPMUPOBAHHE KOMITETCHIIHIA
(omemeHTOB cneayronx kKomnereHnui) B coorserctBuu ¢ ®I'OC BO u OIT BO no ganHOMy
HarnpasieHuto 04.03.01 «Xumus», npoduias: TeOpeTUYECKast U MPUKIIATHAS XUMUS.

IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00YYECHHUS 10 AUCHMILIMHE (MOLYJIIO),
COOTHECEHHBIX ¢ HHAMKATOPAMH JOCTHKEHUS KOMIIeTeHIH



HNuauxkaropsl
Komnerenuus . Pe3yabTarsl 00yyeHus
KOMIeTeHIIUI
[1K-4 Criocoben [IK-4.1 3HaeT: TEOPETUUYECKUE OCHOBBI XUMUU
oOpabatsiBaTh pe3yibTarhl | OOpabaThiBacT 1 (PU3UKH BBICOKOMOJICKYJIIPHBIX
paboT XUMHUYECKON MOJTyYCHHBIE COCAMHEHUH C IENbI0 UHTEPIPETALUN
HAIpPaBIEHHOCTHU C PE3yNIbTaThI MOJIyYEHHBIX PE3YyJIbTaTOB
UCTIOJIb30BaHUEM UCCIICIOBAaHMI C YMeeT: UCTIONB30BaTh HEOOXOAMMBIE
CTaHJIaPTHBIX METOJIOB U HCIIOJIb30BAHUEM METO/IbI UCCIIEIOBAHUS MTOJTUMEPHBIX
METOJIUK CTaH/IaPTHBIX cucreM, paboTaTh Ha CTAHJAPTHOM
METO0B (METOINK) XUMUYECKOM 000PYI0BaHUH
[IK-4.4 Bnapgeer: HaBbIKaMu pabOTHI C
Cocrasnser COBPEMEHHBIMH XUMHUYECKUMHU
MPOTOKOJIBI npubopamu, IpueMaMy OpTraHU3aAIIH
UCIBITAHUH, OTYETHI O | METOIUKH PA0OOT MPH peIIeHUH
BBIMOJIHEHHOW pa0boTe | MOCTABICHHOM 3a1a4u
0 33/1aHHOI Qopme

IV. COAEP)KAHUE U CTPYKTYPA JTUCIHUIIJIMHbI

Tpy10eMKOCTh TUCHMIUTMHBI COCTABIISIET 2 3a4€THBIC €AMHUIIBI, /2 Jaca.
dopma NpOMEKYTOUHON aTTECTALUU: 3a4ET

4.1. Conepmaﬂne AUCHUIIJIMHBI, CTPYKTYPHUPOBAaHHO€ 110 TEMaM, ¢ YKa3aHUEM BU/I0B
y‘lEﬁHLIX 3aHATHI 1 OTBEACHHOI'0 HA HUX KOJIN4YeCTBaA aKaJJCeMHUYECCKUX YacoB

g Buzpl yueGHOI paboThI, BKITIOYast
E CaMOCTOSITENBHYIO paboTy
g 00y4aromuxcs ¥ TPYI0EMKOCTh
" g 5 (B yacax) ®DopMbI TEKyIIEro
a 51 5 g Konrakrhas padora KOHTpOJIS
= < =
Ne 3 = 5 =g MpEeToIaBaTelIs ¢ < YCIIEBa€MOCTH,
Paznen quCIMIIINHBY/ TEMBI S ° o 2 = .
n/n 5 5 s 00y4aromuMucs E Dopma IPOMEKYTOUHOM
O 2 S e 25 _ = a E: aTTecTaIlH
& °l E cz § E g g E % (no cemecmpam)
= | 5| FTEE | 3E| ¢
= [5) = o2 < o 2
o= = S a <] T X 8
= SE° | 2+
IIposepka
1 | «YMHbIe» moNUMeEpsI 8 6 | 6 12 4 POBEP
otuetoB JIP
XKunkokpucraminyeckrue [Mposepka
2 8 10 | 6 12 4
MOJIAMEPHI otuetoB JIP
HHTepnionmMepHbIe IIpoBepka
3 8 10 | 6 12 4
KOMILJICKCHI otuetoB JIP
IIceBmoxuBast TpoBepka
4 aJIMKaTbHAS 8 10 | 6 2 3
pai otuetoB JIP
MOJIMMCPpHU3 AL
[TpomexxyTouHas .
P Y 8 1 3a4€T
arrecraguda
HTroro yacon 72 18 36 3 15




4.2 TlnaH BHeayTUTOPHOM CAMOCTOATEIbHON PadoThl 00yUaIOUIUXCSI 110 JUCIIUIIJIMHE

JUCITUTIINHBI (Yac)

CamocTosiTenpbHas paboTa 00yJaroIuXCst Y4ebHo-
METOJHUYECKOe
Cemect Bun Cpoxu 3atpat OuenouHoe A
Ha3Banue paznena, Tembl . bl obecrieueHne
p CaMOCTOSITENIbHON | BBIIIOJIHEH CpENCTBO N
BpeMEH CaMOCTOSATENIbHON
paboThI us
u (4ac.) paboTsl
[TogroroBka otyera [IpoBepka IIpakTukym o
o JIP «Cuntes oTueTa 1o BBICOKOMOJIEKYJISIPH
8 [TonsiTrie 06 «YMHBIX» |ceTuaroit 2 JIP. YcTHOE  |BIM COEAMHEHHAM
oJIMMepax MOJIMAKPUIIOBOM cobece10BaH
KHUCJIOTHI U CBOM CTa ne
TUIPOTEIei
IIpoBepka IIpakTukym no
8 Hozrotoska orera oﬁieTapno BBII)COKOM}(I)JICK JSIpH
[TonsiTHe 06 «yMHBIX» |0 JIP «CunTe3 YIp
DHBHTOro 2 |JIP. YcTHOE |BIM COENMHEHUAM
110JIMMEPax p cobecenoBan
COTIOJIMMEPaY
ue
8 [loaroroBka oTuera [Iposepka IIpaktukym no
o JIP oT4eTa 1o BBICOKOMOJIEKYJISIPH
)KI/II[KOKpI/ICTaJIJII/IHeC «Cononumepuzanus 1-18 2 JIP. YcTHOE | BIM COEIMHEHUSIM
K1 OJIMMPBI METUIIMETaKpuiara ¢ COﬁeCCHOBaH
aK o HEACsA
PUIIOBOM ne
KHCJIOTON»)
8 [Ku JIKOKPHUCTAJIIINYEC [TogroroBka otyera [IpoBepka IIpakTukym o
KHE MOJTUMPBI o JIP «Cunres OTYETA 110 BBICOKOMOJIEKYJIIPH
MIOJIMBUHUJIOBOTO 2 |JIP. YcTHOE |BIM COENMHEHHAM
CIIUpPTa THIPOIU3OM cobecemoBaH
MI0JIMBUHUJIAIIETATa» ue
8 |HuTepnonuMepHbIe [TonroroBka otyera [Iposepka IIpaktukym no
KOMILIEKCEI o JIP oT4eTa 10 BBICOKOMOJIEKYJISIPH
«Uccnenosanue JIP. YcTHOE |BIM COEOUHEHUSIM
nporecca 4 |cobGecenoBan
KOMILIEKCO00pa3oBa ue
Hust BMC ¢
OJIMTOMEPaMM»
8 NutepnionumepHbie IloaroroBka otuera IIpoBepka IIpakTukym no
KOMILITEKCBI 1o JIP «®noxynsanus O0TYEeTA 110 BBICOKOMOJIEKYJIIPH
JMCIIEPCHBIX CUCTEM JIP. YcTHOE  |BIM COEIMHEHUSIM
IIceBmoxxuBas 3
BOZIOPACTBOPUMBIMHU cobecenoBaH
paauKajibHas TIOJIMBJIEKTPOJIUTAMU e
MOJIMMEPpHU3ALN I »
OO011ast TpPyZ0€MKOCTh CAaMOCTOSTENIbHONW PabOThI IO 15
JUCIUTIIINHE (Yac)
BIOI[)KGT BpPEMCHU CaMOCTOSITEIbHOM pa6OTLI,
MIPEelyCMOTPEHHBIN YUEOHBIM IJIAHOM JUIsl TaHHOM 15

4.3. ConepxxaHue pa3iejioB U TeM TUCHHUILINHBI

TpynoemkocTsb
IUCIAILINHBL 2
(3.e.)
HanmenoBanne | IloHsiTHEe «yMHBIE» IOJIUMEPBI.
OCHOBHBIX DepMEHTBI, KaK MOJEIN «YMHBIX)» ITOJINMEPOB.
pa3zenoB OcoOeHHOCTH ~ CTpOEHMsI  MOJKMMEpPOB  (LIEMOYEYHOEe  CTPOEHHE,
(Momyieit) MHUKPOCTPYKTYpa, TOMOJIOTHS).
I'ein mosimmepos.




[Tomumepsl, YyBCTBUTENbHBIE K THAPOQHIBHO-THIPOGOOHOMY OayaHCy
pactBoputeis. [IpakTudeckoe npuMeHeHue.

ITonumepsl, 4yyBCTBHUTENBHBIE K H3MeHeHUIO PH cpeasl. MoHOMepsI,
HCIOJIb3yeMBIe Ul UX nonydeHus. [Ipaktnyeckoe npuMeHEHHE.
[Tonumepsl, 4YyBCTBUTEIBHBIE K HM3MEHEHMIO TEMIIEPAaTyphl CpEmbl.
[Tpumepsr nomumepoB, obnanaromux HKTP, n ux moBeneHue B BOTHBIX
cpenax.

Jpyrue Buabl 4YyBCTBUTEIBHOCTH «YMHBIX» ITOJIMMEPHBIX CHUCTEM: Ha
XUMUYECKHU COCTAB CPEJIBL, AEKTPO- U CBETOUYBCTBUTEIBHBIE IIOJIUMEPHI.
IIpuMmeHeHne «yMHBIX» IOJIMMEPOB B MEIULIMHE.

MeMOpaHBbI ¢ peryiupyeMoi IpOHUIIaEMOCTBIO.

Beoienenne u nMmoOmin3anus OelKOBbIX BEILECTB.

Buosornyecku akTUBHBIE OJTHMEPBHI.

[loHsATusA: )XUAKUE KPUCTAIIIBL, Me30(]a3a, N30TPOITHAS KUAKOCTb.
@da30BbIE IEPEXOABI B KUIKOKPUCTAIUIMYECKUX CUCTEMAX.
MounekynsipHOE ~ CTPOEHHE  KMIKOKPUCTANIMYECKMX  COCIMHEHUM:
KaJJaAMUTHKU, TUCKOTUKHU. [IprMepbl ME30reHHbIX Ipy.

[ToHSTHS TEPMOTPOIIHBIE U TUOTPOIIHBIE KUIKUE KPUCTAIIIbI.

CrpyKTypa >KUIOKUX KPHUCTA/UIOB: TPU OCHOBHBIX Tuna crpykryp KK-
COCIMHEHUI: CMEKTHUYECKUI, HEMaTUYECKUI U XOJIECTEPUIECKUN.
AHun3oTponus GU3NUECKUX CBOMCTB KUJKUX KPUCTAIJIOB.
Kunkokpucrajuinueckue MOJUMEpPbl € ME30I€HHBIMU TIpylnamMu B
OCHOBHOM M OokoBo# 1enu. I'peOHeoOpaszHble mnosnumepsl. [Ipumepsr
IIOJIMMEPOB.

TepMoTponHbIE W JIMOTPOIHBIE KUIKOKPUCTAJUIMYECKUE IOJIMMEPBI.
[Ipumepsr.

OCOOEHHOCTH ~ CBOMCTB  JKUAKOKPUCTAJUIMYECKUX  IOJMMEPOB  I10
CpPaBHEHUIO ¢ HU3KOMOEeKyJsipHbIMU JKK-coennuennsamu.

CuHTe3 XKUAKOKPUCTANINYECKUX TIOJTMMEPOB C ME30I€HHBIMU IPYIIIIaMU B
OCHOBHOM LIETIH.

CuHTE3 KUAKOKPUCTAINYECKUX MIOJMMEPOB C ME30T€HHBIMH I'PyIIIIaMH B
OOKOBOM LIETIH.

IIpumeppl  NPakTHMYECKOrO  NPUMEHEHMS  KMJIKOKPUCTAIIIMYECKHX
IIOJIMMEPOB.

IlonsTHE WHTEPHOIMMEPHOIO KOMIUIEKCA. THUIBI HMHTEPIOIMMEPHBIX
KOMIUIEKCOB. [Ipumepsl.

IIpumepsl  MOMMAIEKTPOJIUTOB,  WCIONB3YEMBIX IPU  IOJIY4YEHUHU
MHTEPIIOJIMMEPHBIX KOMIUIEKCOB.

OCHOBHBIE XapaKTEPUCTHUKNA HHTEPIOJUMEPHBIX KOMILUIEKCOB: COCTaB,
CTEIIEHb 3aBEPIICHHOCTH.

CrexoMeTpUYeCKHe U HECTEXUOMETPUYECKHE  HHTEPIIOJUMEPHbIE
KOMILJIEKCBI.

VYcnoBust 00pa3oBaHHsS UM PacTBOPUMOCTH  HECTEXMOMETPHUUYECKHX
MHTEPIIOJIMMEPHBIX KOMIUIEKCOB.

MeTo1b1 T0JTy4€HNsI HHTEPIIOJIMMEPHBIX KOMIIJIEKCOB. HHTEPIIOIMMEPHBIX
KOMIUIEKCOB. MaTpuyHas noJIMMepr3anusl.

OCoO6EeHHOCTH CBOWCTB MHTEPIIOJIMMEPHBIX KOMIUIEKCOB.
HHTEepnONMAIEeKTPOINTHBIE pEeAKUUU. BiusHHe HU3KOMOJIEKYJISIPHBIX
coneil Ha noBeaeHue I1OK B BogHBIX pacTBOpax.
HHTEpnONM3IeKTpOIUTHBIE peakiuu. MOJEeKyIspHOEe «y3HAaBaHUE» B
pactBopax [IDK. Peakuuu mnomuMoHHOro oOMEHa M IOJUHUOHHOTO
3aMEIlCHMS.




PazHooOpasue MONMAIEKTPONIUTHBIX KOMIUIEKCOB M TMEPCHEKTUBBI HX
IIPaKTUYECKOrO TPUMECHEHHS.

IlceBno:xkuBass paaMKajJbHasg NOJUMEpH3alUsl M YCIOBUA ee
OCYLIEeCTBJICHHS.

Kpurepuun, XapaKTepu3yroumue IICEBJIOKHUBYIO pasMKaJIbHYIO
ITOJINMEPHU3ALUIO.

Knaccudukanus mporeccoB NceBI0KUBON paiuKaIbHON TOTMMEPH3AIIH:
peakiuu oOpaTUMOro MHpPUOMPOBAHMS, peakUuM OOpaTUMOH INeperadn
LIENY, peakluu o0paTUMOro IEpeHoca aToma.

WNundeprepuas NOJIMMEPH3ALIUSL. [Tosmmepusanuss ~ BUHWIOBBIX
MOHOMEPOB B IIPUCYTCTBUE HUTPOKCUIIOB U AJIKOKCUAMHUHOB.
[TonmmMepuzanus ¢ mnepepaded LENM MO MEXAHU3MY IPUCOCAMHEHHUS-
(parMeHTaImH.

KoHTponupyemblii CHHTE3 MaKpOMOJEKYJ [0 MEXAHHU3MY C IEPEHOCOM
atomMa. BO3MOXHOCTM NPAaKTUYECKOTO NPUMEHEHUS IICEBJOKUBOU
paJluKaJIbHOM ITOJIMMEPU3ALIH.

DopMBI TEKYLIETO
KOHTPOJISt

Y CTHBIN OMPOC, OTYETHI

dopma
MIPOMEXYTOUHOU
aTTecTaluu

3a4€T

4.3.1 [lepeyeHb NPAKTUYECKUX 3aAHATHH U JIa0OPATOPHBIX padoT

TpynoemMkocTh
(sac) o 25
2 < = =
Ne pasznena u TeMbl £ £ =3
Ne n/mt °p HanmeHoBaHHe 1a00paTOPHBIX paboT 2 = S
JMCIUIUIAHEI (MOTYJIST) Beero U3 HuX 52 g 2
T HpaKTHYecKas 8 ] &z
qacoB Q =
TIOJATOTOBKA
1 | «Ymuble nonumeps» | 1. CuHTe3 ceTyaroit IK-4
MOJTMAKPUIIOBOM KUCIIOTHI U 12 12
CBOM CTa THJporesici.
2. CuHTE3 IPUBUTOTO
cornojuMepa BUHUJIaleTaTa Ha
MOJTMMETUIIMETAKPUIIAT
2 Kunkokpucramnuye | 1 Cononmmepuszanus 12 12 2
o]
CKHE TTOJUMEPHI METUIIMETaKpuiIaTa ¢ 2
vy o ]
AKpUJIOBOM KUCIIOTOM. 5
]
2. CuHTe3 MOJUBUHUIIOBOTO &
CIUpTa T'UIPOJIM30M =
MOJMBUHUJIALIETATA g
3. Cononumepusanus cTupoia S
C METHJIMETAKPUIIATOM
3 | Uarepnonumepusie | 1. MccrnenoBanue mpoiiecca 12 12
KOMILIEKCBI KoMIuiekcooOpazoBanus BMC
C OJIMTOMEpaMHU
2. OuoKymsIHs AUCTIEPCHBIX
CUCTEM BOJOPACTBOPUMBIMHU
TTOJTMDJICKTPOJIUTAMH




4.3.2. Ilepeyenb TeM (BONMPOCOB), BHLIHOCHMBIX HAa CAMOCTOSITEJIbHOE H3y4YeHHe
CaMOCTOSITe/IbHOI pa0doThI CTYIEHTOB

dopmMmupyemas
Ne Tema 3aganue PMUPY NJAK
KOMIIETEHIUS
1 | «YMHBIC TOTUMEPBDY BrinosiHeHHE paKTUYECKUX K-4.1
3aJJaHuM 110 TeMe « Y MHBIC TIK-4 )
I1K-4.4
MIOJIUMEPHI»
2 | XKugkokpucramunyeckne | BolmogHeHHe mpakTHYECKUX
MTOJTUMEPBI 3aJaHUHA 110 TEME [1IK-4.1
TIK-4
«KuIKoKpuCTAIIINYECKUE 11IK-4.4
MIOJIUMEPHI»
3 | UuaTepmonumepHbie BrinosiHeHHE TPAKTUYECKHUX
KOMIUIEKCHI 3aJaHUHA 110 TEME [1IK-4.1
T1K-4
«MHTepnionumepHsIe [IK-4.4
KOMILIEKCBI»
4 | IlceBnoxuBas BrlInonnHeHne nNpakTH4eCKUuX K-4.1
pagvkanbHa s 3aJaHuN 110 TeMe « Y MHBIC T1K-4 K 4' 4
[IOJIMMEpU3aLIUs [IOJIUMEPBI» '

4.4. MeToauueckue YKa3aHus 110 OpraHusalnum CaMOCTOSITEIbLHOM paGOTLI CTYAEHTOB

CamocrosiTenbHasi paboTa CTYJIEHTOB, CBsi3aHHas C IOJATOTOBKOM OTYETOB 110
BBIMIOJTHEHHBIM J1a00paTOPHBIM paboTaM, 3aKpEeIUICHHEM TEOpPEeTHYEeCKOro MaTepuaia B BUIE
MOATOTOBKHU K KOJJIOKBUYMaM, ITPOBOJIUTCS BO BHEAYTUTOPHOE BPEMSI.

Cmpyxmypa omuema no nabopamopuot pabome:

1. Ilenb paboTHLI.

2. TeopeTnueckas U SKCIIEPUMEHTaIbHas YacTh.

3. BrImosTHEHNE pacueTHBIX B COOTBETCTBHHM C METOJMYSCKUMHU YKA3aHHSIMH K Kax 0N
pabore.

4. BpiBoj (Ha OCHOBE MOJYUYEHHBIX PE3yJIbTaTOB).

Meroandeckue pPEeKOMEHJAlMU TIO0 BBITIOJHEHUIO JA0OpaTOpHBIX PaboT U o0paboTke
HOJYYEHHBIX SKCIEPHUMEHTAIBHBIX JaHHBIX MO Kax/10i jabopaTopHOil paOoTe omucaHsl B
METOIMYECKMX YyKa3aHUAX Ha BbIIOJHEHHE JA0OpPAaTOpHBIX pabOT MO MIPAKTUKYMY
«BsicokomonekynspHble coenuHeHus» /B.A.Kpyriosa.- Upkyrck: M3n. UpkyTck. roc. yH-Ta,
2006. 52 c. u yuebHOM nocoduu - IIpakTHKyM IO BBICOKOMOJIEKYJISIPHBIM COEAMHEHUSIM: YUeO.
nocob6ue / moxa pen. B. A. Kabanoga. - M. : Xumus, 1985. - 224 c.

4.5. IllpumepHasi TeMaTHKA KypCcOBbIX padoT (IpP0eKTOB)

HET

V. YYEBHO-METOJWYECKOE U WH®OPMAIIMOHHOE OBECHEYEHHME
JUCHUILIMHBI (MOLYJIS)

a) OcHoBHAaA JuMTEpaTypa

1. Xammposa, C. 0. CoBpemMeHHbIE METOABI HCCIIEAOBAHHS MOJIMMEPOB : yueOHOe
nocooue / C. 10. Xammuposa, M. X. Jlurunos, M. b. beruesa. — Hampunk : KBI'Y, 2015. — 107
c.— Tekcr: osnekrponHsld / JlaHp : 510eKTpoHHO-OmMOMMoTeunas cucrema. — URL:
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https://e.lanbook.com/book/170846 (mata obpamenus: 12.04.2022). — Pexum goctyma: ajs
aBTOpU3. MOJIb30BATEIICH. +

2. Mertoapl WCCICIOBAaHUS COBPEMECHHBIX MOJUMEPHBIX MAaTEpHUaioB : y4eOHO-
metoanyeckoe nocodue / cocraBurens O. I'. 3ampinuisieBa. — Hwxuauit Hosropog : HHI'Y um.
H. WN. Jlo6aueBckoro, 2012. — 90 c.— Tekcr: snexkTpoHHBIN // JlaHb : 3JE€KTPOHHO-
oubmuoreuynast cucrema. — URL: https://e.lanbook.com/book/153485 (mara oOpameHus:
12.04.2022). — Pexum J0CTYyIIA: JJIs aBTOPHU3. MOJIb30BaTeIei. +

3. Kapumos, O. X. 3enenas xumus : yaeoHo-meroauaeckoe nocooue / O. X. Kapumos, E.
M. Mapuunkeuy, A. 1O. I'opogkoB. — Mocksa : PTY MUPDA, 2021. — 46 c.— Tekcr :
AJIEKTPOHHBIH // Jlanp : AJIEKTPOHHO-OMOTMOTeUHAS cucTema. — URL:
https://e.lanbook.com/book/218660 (mara oOpamenus: 12.04.20 %MH "“m-; IS
aBTOpU3. NOJIb30BATEIICH. + &

0) /lonoJiHUTeIbHASA JINTEPaTypa

1. Jleiikun FO.A. OUBHKO-XMMHYECKHE OCHOBBI CHHTE3a IOJHMMEPHBIX COPOSHTOB
Y4eOHuk. 2-¢ u3g, ucrpas. (311.)- Mocksa: Jlanb. JlabopaTtopus 3nanuii — 2011 — Pexxum nocrymna
OBbC «M3narenscTBO «JlaHpy +

2. Tyros U. U. , Kocrpsikuna I'. . Xumus n pusuka nmomumepos: YueOHOe mocodue
1uist By30B — M.: Xumus, 1989. — 432 ¢c. +

3. 3. Agamenko, H. A. CBoiicTBa IMOTMMEPHBIX MaTEpHUAJIOB : yaeOHoe mocodue / H. A.
Anamenko, I'. B. AradponoBa. — Bonrorpan : BoarI'TV, 2018. — 96 c¢. — ISBN 978-5-9948-
2951-6. — Tekcr : anexTponHsblii / Jlanp : a3nekrpoHHO-OMOnMmMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/157178 (mata obpamenus: 13.04.2022). — Pexum poctyna: s
aBTOPU3. IIOJI30BATEIICH.

B) ba3bl AAHHbIX, I/IHq)OpMaIII/IOHHO-Cl'lpaBO'lHI)Ie H ITOUCKOBbIC CUCTEMbI

1. http://www.chem.msu.ru/rus/teaching/vms.html

2. http://www.chem.msu.ru/rus/chair/vms/welcome.html

3. http://www.chem.msu.ru/rus/teaching/lachinov/welcomel.html

4, http://www.chem.msu.ru/rus/teaching/lachinov-basic/welcome.html

5. http://www.chem.msu.ru/rus/weldept.html#lib (bubanorexa XumMuueckoro
daxynbrera MI'Y nm. JIoMoHOCOBA)

6. http://www.gpntb.ru/ (CocynapcTBeHHas IyOIMYHAs HAYYHO-TEXHUYECKAs
OubIHOTEKA)

7. WWW.SCIrusS.COm — MOKCK Hay4HOH HH(DOpPMAIHH 110 KypHaIaM U web

8. www.elibrary.ru — Hay4Hnast anekTpoHHas oubnroreka PODU

B cootBerctBuu ¢ m. 4.3.4. ®I'OC BO, oOydarommmcsi B TEUEHHUE BCETO IMepuoja
oOyueHust oOecriedeH  HEOrpaHMUYEeHHbIH aocTyn (yAaJeHHbIM AOCTyH) K  3JIEKTPOHHO-
OMOIIMOTEYHBIM CHCTEMAaM:

1. OtkpbiTasgs »5neKkTpoHHas 0a3a pecypcoB M HCCIEAOBAaHMM «YHUBEpCUTETCKAS
unopmarnmonnass cucrema POCCHUSA» [DOnexktponHbIi pecypc] : cailt. — Pexum
nocryna: http://uisrussia.msu.ru 6eccpovHsbIi

2. TocynmapctBenHass uHpoOpManuoHHass cuctemMa «HannoHanmpHAas —AJIEKTPOHHAS
6ubnuoteka» [DneKTpoHHBIH pecypce] : cailt. — Pexxum nocrtyna: http://H36.pd. 6eccpounsbit

3. Hayunas sanexkrponnas oubnuoreka «k ELIBRARY.RUy [DnekTpoHHEIH pecypc] : CaiT.
— Pexxum mocryma: http://elibrary.ru/defaultx.asp. - Kontpakr Ne 148 ot 23.12.2020 r. AxT oT
24.12.2020 r. cpok meiictus mo 31.12. 2021 r. moctym: http://elibrary.ru/

4. OBbC «MzpatenbctBo Jlanby. Kontpakt Ne 100 ot 13.11.2020 r. Akt Ne 671 or
14.11.2020 r.; Cpoxk aeiictust o 13.11.2021 r. moctym: www.e.lanbook.com



http://www.chem.msu.ru/rus/chair/vms/welcome.html
http://www.chem.msu.ru/rus/teaching/lachinov/welcome1.html
http://www.chem.msu.ru/rus/teaching/lachinov-basic/welcome.html
http://www.chem.msu.ru/rus/weldept.html#lib
http://www.chem.msu.su/rus/jlib/welcome.html#jlib
http://www.chem.msu.su/rus/jlib/welcome.html#jlib
http://www.gpntb.ru/
http://www.gpntb.ru/
http://www.gpntb.ru/
http://www.scirus.com/
http://www.elibrary.ru/
http://uisrussia.msu.ru/
http://нэб.рф/
http://elibrary.ru/
http://elibrary.ru/defaultx.asp
http://elibrary.ru/
http://e.lanbook.com/

5. Kontpakt Ne 100 ot 13.11.2020 1. Akt Ne D 656 ot 14.11.2020 r. ; Cpok nericTBus
no 13.11.2021 r. moctym: www.e.lanbook.com

6. OBbC DY3 «bubmuorex». ['ocynapcrBennsbiii koHTpakT Ne 019 ot 22.02.2011 r. OO0
«bubnmuorex». JlunensuonHoe cornamenne K [ocymapctBeHHOMY KoHTpakTy Ne 019 or
22.02.2011. Axpec mocrymna: https://isu.bibliotech.ru/ Cpok neiicTBust: 6€CCpOUHBIA.

7. OBC «Pykont» Konrpakt Ne 98 ot 13.11.2020 r.; Akt Ne 6K-5415 ot 14.11.20 1. Cpox
neictBus o 13.11.2021r. mocrymn: http://rucont.ru/

8. DBC «Aibykc.py/ibooks.ru» Konrpakr Ne 99 or 13.11.2020r.; Akt Ne 99A or
13.11.2020 r. Cpok getictBus mo 13.11.2021 r. mocrtyma: http://ibooks.ru

9. OO0 «2nexrponHoe u3narenbcTBo KOpaiity. Kontpakr Ne 60 ot 23.09.2020r. Akt
npuema-nepenaun  Ne 3263 ot 18.10.2020; Cpok pgevictBus mno 17.10. 2021 .
nocrym: https://urait.ru/ Jiunensnonnsiii koHTpakt Ne 04-E-0258 ot 20.09.2021r. AT npuema-
nepemaun Ne 5684 ot 18.10.2021; Cpoxk aeiictBus mo 17.10. 2022 r. goctyim: https://urait.ru/

10. OO0 «MBUC», koutpakt Ne 157 ot 25. 12.2020 r.; Akt ot 25.12.2020 r. Cpok
neiictBus ¢ 01.01.2021 mo 31.12.2021 r. goctym: http://dlib.eastview.com

11. OO0 «1 [ «I'pebernnkoBy, koHTpakT Ne 147 ot 23. 11.2020 r.; Akt ot 25.12.2020
r. Cpok geiictBus ¢ 01.01.2021 mo 31.12.2021 r. noctyn: http://grebennikon.ru

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
6.1. YueOHo-1a60paTOpHOE 000py/10BaAHUE:

[lomemenuss  nnst  NpoBEAEHUS  JIGKIMOHHBIX W JIAOOPATOPHBIX  3aHSITHUH,
YKOMIUIEKTOBaHHbIE HEOOXOIUMBIM 000pyJIOBaHHEM, NpUOOpHON 0a30if W peakTUBaMHu, a
MMEHHO:

- ayOUTOpPHH, OCHAIICHHbIE MYJIbTUMEAUMHBIMH CpPEACTBAMH, [UJISI POBEICHUS
ayIUTOPHBIX U MPAKTUYECKUX 3aHATHH (aya. 5, 6, 402, 423, 426);

- n1aboparopHblie MpakTUKyMbI (aya. 410, 421) mo BEICOKOMOJIEKYJISIPHBIM COEIUHEHUSIM,
OCHAIIIEHHBIE CIIEAYIOIHUM 000pyA0BaHUEM:

Ne HaunmenoBaunue KomnunuectBo

2

=
=
=

BoITspkHOM 1mIKad

BoocTpyliHble BaKyyMHBIE HACOCHI
Memaska ¢ 3JeKTpPOIPUBOJIOM
MarnuTHas Melaika

Pe¢ppakromerp UPD-22

Cymmnehasbnii mkag CHOJI -3,5

Becsl

[IITaTuBbI

Tepmocrar

[TuposinzHas neupb

Habop XMMHUYeCKO# MOCYbl M PEaKTHBEI
JIaGopaTopHBbI€ CTOJIbI 20
IIuceMeHHBIE CTOJIBI 18

O INOOPDRIWIN ||

o

N o R wiNv oo o |w

[EEN
o

[EEY
[EEY

[EEN
N

[EEN
w

6.2. IIlporpammHoOe oGecnieyeHme:

Cpox
HaumeHnoBanue Jara JIeUCTBUS
Ne IIporpamMmmHOroO Kom-Bo Obocrosanme fa BbIJIaUU paBa
- porp noJib3oBanug I10 P
MPOIYKTa JIMIICH3U T MOJIb30BaH

nus
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http://e.lanbook.com/
https://isu.bibliotech.ru/
http://rucont.ru/
http://ibooks.ru/
https://urait.ru/
https://urait.ru/

1. | Microsoft Office Professional 12 Howmep JInuenzun 01.12.2009 | 6eccpoun
Plus 2007 Russian Academic Microsoft 46211164 0
OPEN No Level I'oc.koHTpakT
Ne 03-162-09 ot
01.12.2009
2. | Microsoft® Windows® 12 Howmep Jlutienzuun 01.12.2009 | 6eccpoun
Professional 7 Russian Upgrade Microsoft 46211164 0
Academic OPEN No Level I'oc.kOHTpaKkT
Promo Ne 03-162-09 ot
01.12.2009
3. | OpenOffice 4.1.3 VYcnoBus Ycnosus YcnoBust | 6eccpoun
paBooOIaaaT | UCIIONIH30BAHUS T10 npaBooOia | o
ens CCBUIKE: JaTens
https://www.openoff
ice.org/licenses/PDL
html

6.3. Texunuyeckue v JIeKTPOHHbIE CPeCTBA:

Meronuueckoll  KOHUEMLMEN  MPEnojJaBaHus  NPEAYCMOTPEHO  HCIOJIb30BAaHHUE
TEXHUYECKUX M DIIGKTPOHHBIX CPEICTB OOY4YeHUS M KOHTPOJIS 3HAHUW CTYICHTOB:
MYJIbTUMEAUIHBIC IPE3CHTALINH.

VIil. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

B mpouecce u3ydenus aucuurianHbl «COBpPEMEHHBIE METOIbI MOJIMMEPHOU XUMHUU
YUTAFOTCS JISKIIUU, TIPOBOJIATCS CEMUHAPHI, Ta00paTOpHBIE paOOTHI U KOJUIOKBUYMBI.

Ha nabGopaTopHbIX B3aHATHSAX, KOTOPBIE COCTABJISIIOT Oojiee moJoBUHBI (56%0) oT
KOHTaKTHOW paOOThI, KWKIBIA CTYJIEHT BBHIMONHIECT JAOOPATOpHYIO paboTy HWHIUBUIAYATHHO.
Takoil Bua opraHu3anuu o0y4eHHUs] ClIOCOOCTBYET MPUOOPETEHHUIO HABBIKOB CAMOCTOSITEIEHOTO
BEJICHUS DKCIICPUMECHTAIBHBIX pa0OT, HABBIKOB OOpamieHWss W pPadOTHl C Pa3InIHBIMHU
XUMHUYECKHMH BEIIECTBAMU U MPUOOpaMH, OPTaHU3AIUHA METOJAUKHU IKCIIEPUMEHTATbHBIX PadoT,
a TaK)Ke COCTaBJICHHS MPOTOKOJIOB OTYCTOB XUMHUYECKUX IKCIIEPUMEHTOB. [10roTOBKA OTYETOB
o JabopaTopHBIM padboTaM (OopMUpPYET YMEHUE MPOBOIUThH MEPBUYHBINA aHAIU3 PE3YJILTATOB C
y4eTOM OOIIHUX 3aKOHOMEpPHOCTeH, (OPMYyIHPYEMBIX B paMKax OPraHUYeCKOM XUMHUH, U
(bopMyJIMPOBATH TPAMOTHO BBIBOIBI.

B kauecTBe MHTEpakTUBHBIX (opM OOyueHUs, MPUMEHSIEMBIM B TpoIlecce OOydeHHs,
MIPOBOJISITCS cOOECEOBAHMS ITPH 3AIUTE OTYETOB 110 MPAKTHYSCKUM 3aHSITHSIM.

[Ipu peanuzanuu NporpaMMbl TaHHOW TUCIUTUIMHBI UCTIONIB3YIOTCS Pa3iInyHbIe
00pa3oBaTeNbHbIC TEXHOJIOTUH

1. | PazHoypoBHEBOE VY npenogasarens MOSIBISETCS BO3MOKHOCTh TIOMOTaTh Cl1aboMy,
06yquI/Ie YACTATE BHUMAaHNUEC CUJIIBHOMY, PCATTU3YCTCA KCIAaHUC CUIIBHBIX
yuamuxcs ObIcTpee U riry0xe MpoABUraThCcs B 00pa30BaHUM.
CuIibHBIE yUaluecs: yTBEPIKIal0TCs B CBOMX CIIOCOOHOCTSX,
cyabble MOJTy4aloT BO3MOKHOCTb UCTIBITHIBATh YUEOHBIH yCIeX,
ITOBBIIIACTCA YPOBCHb MOTHBAIIMN YUYCHBA.

2. | [IpoextHbie MeTonbl | PaboTa Mo JaHHOI MeTOIUKE /1aeT BOZMOXKHOCTh Pa3BUBATh
o0y4eHus WHMBUAYaIbHbIE TBOPUECKHE CIIOCOOHOCTH yyaluxcs, 0oee
OCO3HAHHO MOAXOIUTH K MPO(PECCHOHATTLHOMY U COIUAIEHOMY
CaMOOTIPEICIICHHIO
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HccnenoBarenbckue
METO/Ibl B 00yUYEHUHN

I[aCT BO3MOXHOCTb yUalllUMC CaMOCTOATCIILHO IMOMMOJIHATE CBOU
3HaHUS, TITyOOKO BHUKATh B U3y4aeMylo MIpo0IemMy u
MpearnoaraTh MyTH €€ PeIICHHs, YTO BaXXHO IpU (OPMHUPOBAHUHU
MHUPOBO33PEHUS. DTO BOKHO IS ONIPEICIICHUS] HHMBH Ty aJIbHON
TPACKTOPUH PA3BUTHSI KAKJOTO 00YUArOIIETOCs

4. | JIekuuoHHO- JlanHast cuctema 1aeT BO3MOKHOCTh CKOHILIEHTPUPOBATD
CEMHUHAPCKO- MaTtepuai B OJIOKU M MPEMOJHOCUTD €ro Kak eIuHOe TIeNoe, a
3ayeTHas cucreMa KOHTPOJIb MPOBOJUTH 1O MPEIBAPUTEIHHOM MOATOTOBKE

00yJaromuxcs

5. | UndopmarnmonHo- N3meHneHue u HeorpaHUYeHHOE 00OTAIIEHUE COJIeP KAHUS
KOMMYHHKAITMOHHBIC | 00pa30BaHUsI, UCIIOJIH30BAHUE HHTETPUPOBAHHBIX KYPCOB, JOCTYTI
TEXHOJIOTHH B UHTEPHET.

6. | Cucrema ®opmMupoBaHUEe MEPCOHU(PUIIMPOBAHHOTO YUETa JTOCTUKCHUN
WHHOBAIIMOHHOM oOyuJarolerocsi Kak MHCTpYMEHTA MeIarOrHuecKoi MOIIepKKU
OIICHKHU COIMAJILHOTO CaMOOIIPEICIICHIS, ONIPEICIICHHUS TPACKTOPHH
«TOPTQOITHO» WHIVBUAYATHHOTO PA3BUTHUS JIUYHOCTHU

HaumeHoBaHHe TeM 3aHATHII C HCNOJIb30BAHHEM AKTHBHBIX (OpPM 00yUeHHSI:
Ne Tema 3anarTus Bup 3ansatus @opma / Metozst Kor-so
HMHTCPAKTUBHOI'O 06y‘leHI/IH 4aCoOB
«YMHBIC ITOJTMMEPhD) MIPAKTUICCKHE OTYET 12
Kunkokpucraminueckue
HOMHMEpbI MIPaKTUYECKHE OTYeT 12
NHTtepnionumepHsie
COMILICKCEL MIPaKTUYECKHE OTYeT 12
HToro vacos 36
VilIl. OHEHOYHBIE MATEPHUAJIBI JJISd TEKYLWEI'O KOHTPOJISA U

MPOMEXYTOYHOM ATTECTAIIUA

8.1. OueHOYHBbIE CPEACTBA TEKYLIEr0 KOHTPOJIsA

OneHouHbIe cpe/icTBA TEKYLIET0 KOHTPOJIst pOPMUPYIOTCS B COOTBETCTBHH C [lonokeHnem
0 OayuIbHO-PEeUTHHIOBON cHucTeMe yHHMBepcuTeTa. HazHaueHHe OIIEHOUHBIX CPEJICTB TEKYILEro
KOHTPOJIS - BBISIBUTH Y oOydaromuxcs copmupoBaHHOCTh KomneTeHumii: [1K-4.

Komnereninum,
No Bt KoHTpOIS KoHnTponupyemblie TeMbI KOMIIOHEHTBI
(paznensi) KOTOPBIX
KOHTPOJIMPYIOTCS
1 Brinonnenue nabopaTopHbIX
pabot. Hanncanue oT4eTos. «YMHBIE [TOJIUMEPBI» [1K-4
Komnoksuym
2 Brimonnenue nabopaTopHbIX Kunkokpuctamnueckue K-4
pabot. Hanncanue oT4eTos. MIOJINMEPBI
3 Brimonnenue nabopaTopHbIX WHTepnonumepHbie K-4
pabot. Harmcanne oT4eTOB. KOMILJICKCBI
4 | BeinosnHeHue 1a00paTOPHBIX IlceBnoxuBas
pabot. Hanncanue oT4eToB. paguKambHas [1K-4
MIOJINMEpHU3aLus
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BOIIPOCHI JJ1s1 COBECE/IOBAHUA

[IpomexxyTounasi arrtectanust (9K3aMeH) MOXKET NPOBOIUTHCA B (OpME YCTHOTO
co0ece0BaHUs WIH B BUJIE TECTOBBIX 33JJaHUI C OTKPBHITHIMHU BOIIPOCAMHU.

Tema 1

1. IloHsiTHE «YMHBIE» TTOJIUMEPHI.

2. ®epMEeHThI, KaK MOJENIH «YMHBIX» IOJIMMEPOB.

3. OcoOeHHOCTH CTpPOCHHS TMOJIUMEPOB (LEMNOYEHYHOE CTPOCHUE, MHKPOCTPYKTYpa,
TOMOJIOTHS).

4. I'enii MOJIMMEPOB.

5. [Tonmumepsl, 4yBCTBUTEIBHBIE K THAPOPMIEHO-THIPO(GOOHOMY OanaHcy pacTBOPUTEIIS.
[IpakTHueckoe MpuMEHEHNE.

6. Ilonumepsl, uyBcTBUTENbHBIE K M3MeHeHUI0 pH cpenbl. MoHOMEpBI, HCIIOJIb3YEMBbIE JJIs
ux noiydenus. [Ipaktuueckoe npuMeHeHHE.

7. Ilonumepsl, 4YyBCTBUTEIIbHBIE K W3MEHEHUIO TeMIlepaTypbl cpenbl. [Ipumepsl
nonuMepos, obnanatomux HKTP, u ux nosegeHue B BOAHBIX cpeiax.

8. [pyrue BuABI YyBCTBUTEIBHOCTH «YMHBIX» TOJIMMEPHBIX CHUCTEM: HAa XUMHYECKHH
COCTaB CpeJibl, 3JIEKTPO- U CBETOUYBCTBUTEIIbHBIE TIOJIUMEPHI.

9. [IpMeHeHNnEe «YMHBIX» IIOJIMMEPOB B MEJIULIUHE.

10. MeMOpaHBbI ¢ peryiupyeMoi IpoOHUIIaeMOCTBIO.

11. Beinenenrne 1 uMMoOMIH3aIUS OCITKOBBIX BEIIECTB.

12. bronoru4ecky akTUBHBIE TOJTUMEPBI.

Tema 2

13. IloHATHSA: )KUJKUE KPUCTAIUIBI, Me30(]a3a, U30TPOITHAS KUIAKOCTb.

14. ®a3oBble nepexobl B KUIAKOKPUCTAIINYECKIX CUCTEMAX.

15. MonexkynspHoe CTPOCHHE KUAKOKPUCTAUIMYECKUX COEAWHEHUN: KaJlaMUTHUKH,
JTUCKOTHKU. [IpuMepbl ME30reHHbIX TPYIL.

16. IloHATHSA TEPMOTPOINHBIE U JIMOTPOIHBIE )KUIKHE KPUCTAJLIBL.

17. CtpykTypa >KUIKHX KPUCTAJIOB: TPU OCHOBHBIX Tuma cTpyKTyp JKK-coenunenuii:
CMEKTHUYECKUH, HEMAaTUYECKUN U XOJIECTEPUYECKUM.

18. AnuzoTponust pU3NUEeCKUX CBOMCTB XKUAKUX KPUCTAIIIOB.

19. JKuakokpuCTaNIMYECKUE TOJIMMEPBI C ME30T€HHBIMH TIpylIamMH B OCHOBHOW W
6okoBoii rienu. ['pedbHeoOpaszubie noaumepsl. [Ipumepsl nonrmepos.

20. TepMOTpONHBIE U JTUOTPOIHBIE JKUAKOKPUCTAIUINYECKUE TTOTUMEpPHI. [Ipumepsl.

21. OcoOeHHOCTH CBOWCTB UAKOKPUCTAUIMYECKUX IOJIMMEPOB IO CPaBHEHUIO C
HU3KOMOJIeKysipHbIMU JKK-coequHEHUSIMM.

22. CHHTE3 ®KUAKOKPUCTAINYECKUX MMOJIMMEPOB C ME30T€HHBIMU IPyIIIaMH B OCHOBHOM
LENH.

23. CuHTe3 XUJIKOKPUCTAJUIMYECKUX MOJIMMEPOB C ME30T€HHBIMH TpyIaMu B GOKOBOU
LENH.

24. [IpuMepsl MPAKTUYECKOTO MPUMEHEHUS )KUIKOKPUCTAININYECKUX TTOJIMMEPOB.

Tema 3
25. TloHsiTHE WMHTEPIOIUMEPHOTO KOMIUIEKCA. THUIBI MHTEPHIOJIMMEPHBIX KOMIIJIEKCOB.
IIpumepsl.

26. IIpuMepsl MOAMANIEKTPOIUTOB, UCHOJIB3YEMBIX IPH MOJYYEHUH HHTEPIOJIMMEPHBIX
KOMILJIEKCOB.
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27. OCHOBHBIE XapaKTEPUCTUKU HHTEPNOJUMEPHBIX KOMIUIEKCOB: COCTaB, CTENEHb
3aBEPLICHHOCTH.

28. CrexroMeTpuyecKre U HECTEXMOMETPHUECKUE HHTEPIIOIUMEPHbIE KOMIUIEKCHI.

29. Ycnousi 00pa3oBaHUs U PAaCTBOPUMOCTH HECTEXHOMETPUUECCKIX HHTEPIOIUMEPHBIX
KOMILIEKCOB.

30. Mertoapl TMOJNYYEHUST HMHTEPIOIUMEPHBIX  KOMIUIEKCOB.  HMHTEPIOJIMMEPHBIX
KOMIUIEKCOB. MaTpuyHasi OJIMMepU3alusl.

31. OcoOeHHOCTH CBOMCTB MHTEPIOIUMEPHBIX KOMITJIEKCOB.

32. VHTepnoJMAJIEKTPOJIUTHBIE peakuuu. BiMsgHuE HU3KOMOJEKYJSIPHBIX COJIEH Ha
noBeneHue [19K B BogHBIX pacTBOpax.

33. UHTepnonusieKTpoIUTHBIE peakiiuu. MoJiekyisipHOe «y3HaBaHue» B pactBopax [19K.
Peakuuu monmmmnoHHOro 0OMeHa ¥ MOJIMMOHHOTO 3aMELICHHUS.

34. Pa3zHooOpa3ue MoaudIEKTPOIUTHBIX KOMIUIEKCOB M MEPCIEKTUBBI UX MPAKTHYECKOTO
MIPUMEHEHUS.

Tema 4

35. IlceBnoxkuBast paguKanbHas OJIMMEpPU3aLUs U YCIOBUS €€ OCYIIECTBICHUS.

36. Kpurepun, xapakTepu3yIoLue CeBI0KUBYIO PaJUKaJIbHYIO IIOJUMEPU3ALIMIO.

37. Kiaccuduxanms mpoueccoB IMCEBA0KUBON PaIUKAILHONW MOJTUMEPU3AINH: PEaKIIH
00paTuMOro MHPUOMPOBAHUS, peaKUUH OOpaTHUMOM Iepenaud ILeNnu, Peakuud OoO0paTUMOro
IIEpeHOca aToma.

38. nudeprepHas mommmepusarusi.

39. TIlonumepusanusi BHHWIOBBIX MOHOMEPOB B IPHUCYTCTBUE HUTPOKCUIOB U
AJIKOKCMaMHHOB.

40. ITonmumepusanus ¢ nepegadyeid Henu o MeXaHu3My MpUCcOeAMHEHN-(PparMeHTallH.

41. KoHTposupyeMmblii CHHTE3 MaKpOMOJIEKYJI [0 MEXaHU3MY C IIEpEHOCOM aToMa.

42. BO3MOXHOCTH TNPAaKTUYECKOTO MPUMEHEHUsS  IICEBJOKMBON  paJuKalbHOU
MOJIMMEPU3ALIIH.

8.2. OueHouHble cpeAcTBA JJIs1 POMEKYTOYHOM aTTecTalNu

1. IloHsITHE «yMHBIE» MTOJUMEPBI.

2. ®epMEeHTHI, KaK MOJENIH «YMHBIX» MOJIMMEPOB.

3. OcoOeHHOCTH CTpOEHHS TMOJIUMEPOB (LEMOYEYHOE CTPOEHHE, MHKPOCTPYKTYpa,
TOTIOJIOTHS ).

4. I'enu nonumepoB.

5. [onumepsl, 49yBCTBUTENBHBIE K THAPODUIBHO-THAPOPOOHOMY OaslaHCy pacTBOPUTEIIS.
IIpakTHueckoe MpUMEHEHUE.

6. Ilonumepsl, uyBCTBUTENbHBIE K U3MeHeHUIo pH cpenbl. MoHOMEpBI, UCTIONIBb3YEMBIE 115
ux noiydenus. [Ipaktuueckoe NpuMeEHEHHE.

7. Ilonumepsl, YyBCTBUTENIbHBIE K W3MEHEHHUIO TeMIlepaTypbl cpenpl. [Ipumepsl
noaumepos, obnagaromux HKTP, u ux noBeneHune B BOJHBIX cpeax.

8. lpyrue BUABI YyBCTBUTEIHHOCTH «YMHBIX» TOJIMMEPHBIX CHCTEM: Ha XUMHUYECKHH
COCTaB CPEJIbI, DJIEKTPO- U CBETOUYBCTBUTEIIBHBIE TIOJIMMEPHI.

9. [IpuMeHeHne «yMHBIX» TIOJIMMEPOB B MEULINHE.

10. MemOpaHsbl ¢ peryaupyeMoi MpoHUIIaeMOCTBIO.

11. Beloenenrne u *MMOOMIIH3ALIUSA OEIKOBBIX BEIIECTB.

12. BuoIOrnYecKy aKTUBHBIE TOJIMMEPBHI.

13. TloHATHA: KUAKUE KPUCTAIIBI, Me30(a3a, N30TPONHAs KUJIKOCTb.

14. ®a3oBble nepexosl B KUAKOKPUCTANINYECKMX CUCTEMAX.
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15. MonekynsipHOo€ CTPOCHHE KUJIKOKPUCTAUIMYECKUX COEAUHECHHI: KaJaMUTHKH,
JUCKOTHUKU. [IpuMepbl ME30T€HHBIX TPYIL.

16. IloHATHSA TEPMOTPOIIHBIE U JTMOTPOIHBIE KUIAKHE KPUCTAILIBL.

17. CtpykTypa *XHUAKHX KPUCTAJUIOB: TPU OCHOBHBIX THHa cTpykTyp KK-coeaunenmii:
CMEKTUYECKUI, HEMaTUYECKUI U XOJIECTCPUYECKUI.

18. Anuzotponus GU3NIECKUX CBOMCTB )KUIKUX KPUCTAIIIOB.

19. KuaxokpucTtajuinyeckue HOJMMEpPbl C ME30I€HHBIMHU TIpYNIIaMH B OCHOBHOW U
6okoBoii nienu. I'peGHeoOpasHbie noauMepsl. [Ipumeps! HoaMMepoB.

20. TepMOTpOIIHbIE U IMOTPOIHBIE KUAKOKPUCTAIUINYECKHE TToIUMepbl. [Iprmepsl.

21. OcobeHHOCTH CBOWCTB >KHUIKOKPUCTAJUIMYECKHX TOJMMEPOB IO CPABHEHUIO C
HU3KOMOoJeKy sipHbIMU JKK-coenuHeHusaMu.

22. CuHTE3 KUAKOKPUCTAIINYECKUX ITOJIMMEPOB C ME30I'€HHBIMU I'PYyIIIaMU B OCHOBHOM
LETH.

23. CuHTE3 XUAKOKPUCTANTUIECKUX TOJMMEPOB C ME30T€HHBIMU TpyIIIaMH B OOKOBOM
LETH.

24. IlpumMepsl IPAKTUYECKOIO IPUMEHEHUS KUIKOKPUCTAIIINYECKUX TTOJTUMEPOB.

25. TloHATHe MHTEPHOIMMEPHOIO KOMIUIEKcA. THMbl MHTEPHOIMMEPHBIX KOMIIJIEKCOB.
IIpumepsl.

26. IIpuMepsl MOIMAIEKTPOIUTOB, UCHOIb3YEMbIX MPU MOITYYEHUU HHTEPIIOIUMEPHBIX
KOMILJIEKCOB.

27. OCHOBHBIE XapaKTEPUCTUKU HHTEPHOIMMEPHBIX KOMILUIEKCOB: COCTaB, CTENEHb
3aBEPLICHHOCTH.

28. CTexruoMeTpu4ecKrue 1 HECTEXUOMETPUUYECKUE NHTEPIIOIUMEPHbIE KOMILIEKCHI.

29. YcnoBust 00pa3oBaHUsl U paCTBOPUMOCTH HECTEXMOMETPUUECKUX MHTEPIOJUMEPHBIX
KOMILJIEKCOB.

30. MeToapl MONMYYEHHS] UHTEPIIOJMMEPHBIX  KOMIUIEKCOB.  HMHTEPIIOJIMMEPHBIX
KOMILJIEKCOB. MaTpuuHas nojimmepu3anusi.

31. OcobGeHHOCTH CBOWCTB MHTEPIIOIUMEPHBIX KOMILJIEKCOB.

32. VHTepnoaudJIEKTPOIUTHBIE pEaKUUHU. BiusHuE HHU3KOMOJEKYJAPHBIX COJEH Ha
noBeneHue [19K B BogHBIX pacTBOpax.

33. IHTEepIIONINANEKTPOIUTHBIE peakini. MoJleKyIsIpHOE «y3HaBaHue» B pacTBopax [19K.
Peakuuu nonnnoHHOro oOMeHa M MOJIMMOHHOTO 3aMEellEHUSI.

34. Paznoo6pa3ue MoaudJIeKTPOIUTHBIX KOMIIJIEKCOB U MEPCIEKTUBBI UX MPAKTHYECKOTO
IPUMEHEHHUS.

35. IlceBnoxkuBast pagvKanbHas IOJIMMEPU3aLUs U YCIOBHS €€ OCYIIECTBICHUS.

36. Kpurepun, xapakTepu3yIolLe ceBI0KUBYIO PaIUKaIbHYIO MOJIMMEPU3ALINIO.

37. Knaccuduxkaiys npoueccoB MCeBA0KUBON PaJUKaIbHON MONIMMEPU3aALUU: PEAKLIUU
o0paTMMOro WHPUOMPOBAHUS, peakUuu OOpaTMMOM Nepenauyd LEeNu, Peakiuu oO0paTHMOro
nepeHoca aToma.

38. UnudeprepHas monumepusariusi.

39. Ilonumepusanusi BHHWIOBBIX MOHOMEPOB B IIPUCYTCTBHE HHUTPOKCWIIOB U
AJIKOKCHaMHHOB.

40. TTonumepu3zanus ¢ nepeaayeii ey no MexaHu3My IpuCcoeNHEHHUI-(pparMeHTanuu.

41. KoHTpoIMpyeMbIil CHHTE3 MaKpOMOJIEKYJI [0 MEXaHU3MY C IEPEHOCOM aToMa.

42. BO3MOXHOCTM TNPAaKTUYECKOTO IPUMEHEHHUS  IICEBJOKMBOM  PaJUKaIbHOU
MOJIMMEPU3ALIIH.

KPUTEPUU OINEHUBAHMUS PE3YJIBTATOB OBYUEHUA:

1. Cryaenty HeoOXOOMMO BBIMOJHUTH S5 naboparopHbix pador. Kaxmas pabora
OllCHMBaeTCs MakcuMyM Ha 3 Oamna. [Ipu BbIMONHEHWH J1a0OpaTOPHBIX PabOT OIEHUBAETCS
TEXHHKA BBITOJIHEHUS, 0(OpPMIIEHHE OTYETOB, BKITIOUYAIOIIEE PACUCThI 33IaHHOTO CHHTE3A.
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2. IlpemycmorpeHo 5 coOeceqoBaHUN 1O TEOPETHYECKOMY MarTepualy B BHUIC
KOJIJTOKBHYMOB. Kaxksiast TeMa orieHMBaeTcsi MaKCUMyM Ha 3 6aia.
MaxkcuManbHOe Kou4uecTBo 6aisioB Ha sk3amene 30.

O1eHKa «HEYT0BJIETBOPUTEIHLHO:

(dbparMeHTapHOE 3HAHKE MTPEeIMETa, OTCYTCTBUE YMEHUHN U HABBIKOB MPUMEHEHUS METO/I0B
U TIOJIXOJI0B U3y4YaeMOM AUCLIUILIMHBI IPU pellleHnu YueOHbIX 3a1a4 (MeHee 50 6amioB).

O1eHKa «yT0BJIETBOPUTEILHOY:

HECUCTEeMAaTU3UPOBAaHHBIE 3HAHUSA MpeIMeTa, YaCTHYHO C(OpPMHUpPOBAHHBIE YMEHUS U
HABBIKM TPUMEHEHHUS METOJOB U TMOJXOJO0B M3y4aeMOU MUCIUIUIMHBI MPU PEIICHUH YYeOHBIX
3amay (50-69 6amioB).

O1eHKa «XOPOUIO»:

B LIeJ0M, cOPMUPOBAHHBIE, HO COJEp Kalllhie OTIelbHbIe MPOoOebl 3HAHUS MpEeAMETa,
YMEHHE MPUMEHSATh METOJbI M MOAXOAbl U3y4aeMON JMCIMILIUHBI MPH PEIICHHH YYeOHBIX U
MPAKTUYECKHUX 33a]a4 ¢ MUHHUMAaJIbHBIM KOJIMYECTBOM OLIMOOK HEMPUHIUIHAIBLHOTO XapakTepa,
HAJIMYUE HABBIKOB NMPUMEHECHHSI METOJIOB M IMOAXOJ0B M3y4aeMOW JUCIUIUIMHBI MPU PEIICHUU
y4eOHBIX U npakTuyeckux 3anad (70 - 85 Gammnos).

OuneHka «OTJIMYHO»:

chOpMHUPOBAHHBIE U CUCTEMATU3UPOBAHHBIC 3HAHUS ITpeIMeTa, CHOPMUPOBAHHBIE YMEHUS
Y HaBBIKW MPUMEHEHHSI METOJIOB U TIOJIX00B N3Y9aeMOU TUCIUILIMHBI TIPU PEIICHUHN YICOHBIX U
npakTHYecKuXx 3aaad (86-100 6amios).

Pa3paborunkmn:

72,

S ' podeccop Kwxuses B.H.
i TG (nodn@ = (3aHuMaemas OOIHCHOCMY) (uHuyuanl, pamunus)

IIporpamma coctaBieHa B cooTBeTcTBUU ¢ TpeboBanusimu PI'OC BO u yuerom
pexomenaauuii [1OOII no nHanpasnenuto u npoduito noarotrosku 04.03.01 Xumusi.

IIporpamma paccMoTpeHa Ha 3aceflaHUM Kadeapbl TEOPeTUYECKOM U MPUKIIaJIHOU
OpraHNYEeCKOM XMMHUH U MOJUMEPU3ALMOHHBIX IPOLECCOB

[Tporokonr Ne 06 ot «15» mas 2020 .
3aB. kadenpoit {[c’/‘-i Lur) Opnensmteitn O.A.

Hacmoswas npocpamma, ne modcem Obimb 60cnpouzéedena Hu 8 Kaxou gopme 6es
npeosapumenbHo20 NUCbMEHHO20 paspeuletusl Kagheopvl-paspabomyuka npocpammbl

16



