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|. LIEJIN 1 3AIAYY JACIATITAHBI

Iles: MO3HaKOMUTH CTYIEHTOB XUMHUKOB C HEKOTOPBIMH COBPEMEHHBIMU HAIIPABJICHUSIMHU
3HaHUS B 00JIACTH TEOPUHU M MPAKTHKH XUMUHU U (PU3HKH BHICOKOMOJIEKYIISIPHBIX COCTUHEHUH.

3agaum:

—JIaTh TMPEJICTABICHHE O MHOTO0Opa3uy CTPOSHUH BBICOKOMOJICKYJISIPHBIX COCTMHCHHIA,

—1aTh ITIOHATHUA O MCTOJIaX CHUHTEC3a N MOHHq)HKaHHH BI)ICOKOMOJIGKYJISIPHI)IX COGI[HHGHHﬁ;

—aaTb Hpe[[CTaBJICHI/Iﬂ (0] COBpeMeHHI)IX HaHpaBHeHI/ISIX HNCITIOJIB30BaHUA
BI)ICOKOMOJIGKy.]IﬂpHI)IX COGHHHCHHﬁ.

B pe3y.]'[I)TaTBI I/I3y‘-ICHI/I$[ HaHHOﬁ JOUCIIUITIIINHBI CTYIIGHTBI JOJIKHBI HpeJICTaBJ'ICHI/ISI (0]
MaKpOMOJICKYJISIPHOM CTPOCHHMHM M  BBITEKAIONIUX M3 JTOTO OCOOCHHOCTAX CBOMCTB
BI)ICOKOMOJ'ICKy.]'IflpHBIX CO€)II/IHCHPII>1. I/IMGTI) KOHerTHI)Ie Hpe}ICTaBJ'IeHI/IH 0 METOdaX CHUHTE3a U
HCCIICIOBAHUA pa3J'II/I‘-IHI)IX CBOfICTB BI)ICOKOMOHGKYHprHI)IX COGI[I/IHCHI/Iﬁ.

Il. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII BO

2.1. YueOnas mucruiuinHa «COBpeMEHHBIE METOJIBI TIOJTUMEPHOH XUMHUH» OTHOCHTCS K
BapUaTUBHOW YaCTH TIPOrPaMMBbI (Kypc IO BEIOOPY).

2.2. Ins w3ydeHHWs] JaHHOW y4eOHOW JTUCIMIUTMHBI HEOOXOJMMBI 3HAHHS, YMCHHS U
HaBBIKH, (POPMUPYEMBIC TPEIIIECTBYIONTUMHU JUCITUTUTHHAMU

Ne i/t Ko nuciunianHel HanmeHnoBanue npeaiecTBYONMX JUCIUTIIINH
1 51.0.12 MexaHnka 1 MOJICKYJIsSIpHas (pU3HUKa
2 51.0.19 Opraandeckast XUMUs
3 51.0.20 OpraHuueckas XMMHsi TPOU3BOIHBIX YTIIEBOJAOPOAOB
4 b1.0.23 dusznyeckas XuMusi. XMMHYECKasi TEpMOJIMHAMUKA
5 b1.0.25 BricOKOMOJIEKYISIPHBIE COEAMHEHUS

2.3. Ilepedenp mocneaAyOUMX Y4EOHbBIX AUCHUIUIMH, 75 KOTOPHIX HEOOXOIUMBI 3HAHHUS,
YMEHHS ¥ HaBbIKU, GOpMUpPYyEMbIe JTaHHON YU4EOHOMN AUCHUTIIHHOM:

[lonydyeHHble 3HAHWSA, YMEHUS W HaBBIKM HEOOXOAMMBI INPH JalbHEHIIEM H3Y4YeHUU
qucuuiuini: b1.027 — «Xumuueckas texHosnorus», b1.0.30 — «Ctpoenue Bemiectay, b1.B.07
— «buooprannueckas xumus», b1.B.JIB.01.02 - «IIpuxknagnas xumus», b1.B.J1B.03.02 «Xumus
MoHomepoBy, B1.B.JIB.04.01 — «Xumus 37€MEHTOPraHMYECKHX COCAMHEHUI». 3HAHUE ITOU
JUCIUIUTMHBI HE0OX0IMMO MIPH JalibHEHIIeM 00y4YeHUN B MarucTpaType U acupaHType, a TakKe
B cdepax npodecCHOHANBHON NIEATEIBHOCTH: 3/IpaBOOXPaHEHHE (CHUHTE3 MU KOHTPOJIh KauyecTBa
JIEKapCTBEHHBIX MPENapaToB), XUMUSI IPUPOTHOTO OPTaHUYECKOTO CHIpbs (M3yUYEHHE COCTaBa U
pa3paboTka crmoco0OB MepepadoTKU M MPAKTHUECKOTO MCIIOJIB30BAHMS MPOAYKTOB U3 YIJIs,
He(TH, MPUPOIHOTO Ta3a) u Jp.

I1l. TPEBOBAHUS K PE3YJIBbTATAM OCBOEHUS JUCIUIIJINHBI

IIponiecc ocBOeHMsI UCHMILUIMHBI HampaBlieH Ha (OPMUPOBAHME KOMIIETEHIMH
(anemeHTOB crenyomux kommneteHnuit) B coorBerctBur ¢ ®I'OC BO u OIl BO no nanHOMY
HanpasieHuto 04.03.01 «Xumusy, npoduib: TeopeTHdeckas U NpUKIaJHas XUMUS.

Ilepeyenn MuIaHUPYeMBbIX pPe3yJbTATOB 00y4YeHHS MO0 JMCHUILIHHE (MOAYJIIO),
COOTHECEHHBIX C MHANKATOPAMM JOCTHKEHHUSI KOMIIETCHIIUH



HNuaukaropsl
Komnerennus . PesyabTarsl 00yueHus
KOMIIeTeHIHil
[1K-4 Cniocoben [IK-4.1 3HaeT: TEOpETUUECKNE OCHOBBI XUMUU
oOpabateiBaTh pe3yibTarel | OOpabaTbiBaeT U (PU3UKU BBICOKOMOJIEKYIISIPHBIX
paboT XUMUYECKOU HOJTyYEHHBIE COEIMHEHMH C LIE€TbI0 UHTEPIIPETALIUU
HaIPaBJIEHHOCTHU C pe3ynbTaThl MOJIy4YE€HHBIX PE3yJIbTaTOB
HCIIOJIb30BAHUEM HCCIIEI0BAHUM C YMeeT: ucnoiab30BaTh HEOOXOAUMBbIE
CTaHJIaPTHBIX METO/I0B U UCIIOJIb30BAHUEM METO/Ibl UCCIIEI0OBAHUS TTOJTUMEPHBIX
METOJIUK CTaH/IapPTHBIX CUCTEM, paboTaTh Ha CTAHAAPTHOM
METOJI0B (METO/IUK) XUMHUYECKOM 000pyA0BaHUU
[IK-4.4 Buiiajeer: HaBbIKaMu pabOTHI C
Cocrasinsier COBPEMEHHBIMH XUMUYECKUMU
IPOTOKOJIBI npubopamMu, MprueMaMu OpraHu3alnuu
UCIBITAHNMN, OTYETHI O | METOAUKHU pabOT MPH pEeIICHUN
BBITTOJIHEHHOW paboTe | MOCTAaBICHHOH 3a/1a4un
1o 3aJaHHOM opme

IV. COAEP/) KAHUE U CTPYKTYPA JUCHUIIJINHBI

Tpya0eMKOCTh TUCITUTUIHHBI COCTaBJISAET 3 3a4eTHRIX eauHmIb], 108 gacos.
dopma NpoMeKYyTOUHON aTTECTALUN: 3K3aMEH

4.1. CoaepxxaHue IUCHUILINHBI, CTPYKTYPHPOBAHHOE 110 TeMAaM, ¢ YKa3aHUeM BU/I0B
Y4eOHBIX 3aHATHI M 0OTBEJEHHOT0 HA HUX KOJIHYeCTBAa aKaJleMUYeCKHX YacoB

3 Buibl yueOHo# paboThl, BKIIOYAs
§ CaMOCTOSATENbHYI0 paboTy o0y4aromuxcs
9] U TPYAOEMKOCTh
‘i (B yacax)
'S KonTakTHas pabota
g IIPENOIaBaTes ¢ ®opMBI TEKYIIETO
g § 00yYarOIIMHCS KOHTpOIA
Ne E‘ § é[ - a = YCIIEBAEMOCTH;
W Paznen aucHunInHBY/ TEMBI S ° e £ =) z Dopma
3 3 = o5 E E o IPOMEKYTOUHOM
A = = i 3 2 5 é aTTeCTallK
Q Q - [
£ E E £ 6 £ g & (no cemecmpam)
E | 2 =3 = Ef z
< = S = & O
o S = 8
= = E IS
% 3 z
= Q. =
p £ <
=
IIpoBepka
1 | «YMHBIE» OTUMEPHI 7 6 | 4 6 1 4 POBEP
otueToB JIP
Kunkokpucraminaeckue IIpoBepka
2 7 10| 4 10 1 4
TIOJIMMEPHI oryeToB JIP
HNuTepnonumepHbie ITpoBepka
3 p p 7 20| 4| 20 1| 13 POBEP
KOMILJIEKCHI otyetoB JIP
IIceBnoxuBas
4 | pagukanpHas 7 4 1 2 | YcrHbIil onpoc
MOJIMMEPU3aLIUsL
ITIpomexxyTouHas
P Y 7 5] 6 9K3aMeH
arTecTanus
HToro uacon 108 16 36 5110 | 23 18




4.2 Tl;1aH BHeayIUTOPHOMH caMOCTOSATEIbHOI padoThl 00y4YarOLUXCS 10 JHCHHUIIIMHE

CamocTosTenpHas paboTa 00yJaronmxCs Y4ebHO-
3aTpar METOINYECKOE
CemecT Bun Cpoxu P OrneHoyHoe A
Haspanue pa3zena, TeMbl N Bl oOecrieueHre
p CaMOCTOSTENBHON | BBIITOJIHEH CpEACTBO .
BpPEMEH CaMOCTOSATENbHOMI
paboThI ust i (vac.) paboTI
Iloaroroska otdyera IIpoBepka IIpaxTrky™m 1O
poBep p y
o JIP «Cuntes oT4yeTa 1Mo BBICOKOMOJIEKYIISIPH
7 [Tousitue 06 «YMHBIX) |ceTuaToi 2 JIP. YcTHOE |BIM COE€TMHEHUAM
oJIuMepax MTOJTHAKPUIIOBOH cobeceoBaH
KHCIIOTBI M CBOM CTa ne
rUaporenein
IIpoBepka IIpakTrkyMm 1o
! Toxrorosxa oryera O”E-IeTapl'IO BI)I:I)COKOM}(/)J'IGK TIAPH
TomsThe 06 «yMHEDO? im0 JIP «Ciires 2 |JIP. YcrHOe [bIM COG)II/IHeHI/}I/HMp
MOJIMMEPAx TIPUBUTOTO :
cobeceoBaH
COTIONTUMEPAY»
ne
[ToaroroBka oTuera [Tposepxa [IpakTuky™m o
no JIP OTYeTa 110 BEICOKOMOJIEKYJISPH
7 Kuakokpucramnuuec |«CononuMepusanus B 2 JIP. YcTHOE | BIM COEMHEHUAM
KH€ TIOJTUMEPBI METHJIMETaKpHIIaTa ¢ | TCUCHUE cobeceoBad
aKpHHOBOﬁ ceMeCTpa nue
KHCJIOTOM»)
7 1Ku JKOKPHUCTAJTNYEC [TonroroBka otuera [IpoBepka [TpakTukym 1o
KHE TIOJIMMEpHI o JIP «Cunres OTYeTa 110 BEICOKOMOJIEKYJISPH
MOJMBUHUIIOBOT'O 2 JIP. YcTHOE |BIM COEIMHEHHSAM
CIHpTa THAPOIU30M cobecemoBaH
MTOJIMBUHUJIAICTATA) ue
urepnoavuMepubie |IloaroroBka otuera IIpoBepka [IpakTrky™m 1o
1Y) P poBEp p Y
KOMILICKCEI o JIP oT4yeTa no BBICOKOMOJIEKYJISIPH
«UccnenoBanue JIP. YcTHOE |BIM COCIMHEHHSAM
nporecca 0 |cobecemoBan
KOMILIEKcooOpa3oBa ue
Hust BMC ¢
OJINTOMEPaMU»
HTepnoauMenaeie |IloaroToBka ordeTa IIpoBepka [IpakTrky™m 1mo
1Y) P poBEp p Y
KOMILIEKCHI 1o JIP «®noxynsnus oT4eTa 1o BBICOKOMOJIEKYJISIPH
7 JUCIIEPCHBIX CUCTEM 7 JIP. YcTHOE |BIM COEIUHEHUSIM
BOJIOPAaCTBOPUMBIMHU cobeceoBaH
TTOJTNAIIEKTPOIUTAMHA ue
»
7 |IlceBmoxusas - VYcrHoe
OATrOTOBKA K
pamuKaIbHAas At 2 cobecenoBaH
YCTHOMY OIIPOCY ne
IIOJIMMCpU3allyusl
OO61ast TpyA0EMKOCTh CaMOCTOSITENIbHOM paboThI 1O 23
JUCITUTIINHE (Yac)
EIOIL)KGT BpPEMCHU CaMOCTOSITEIILHON pa6OTBI,
MPeyCMOTPEHHBIN YUeOHBIM TUIAHOM JIJIS1 TAHHOM 23
JUCITUTIIIMHEI (4ac)
4.3. Conep:xaHue pa3/iesi0B U TeM TUCHUILIMHBI
TpynoemMkocTsb
TUCIUATLINHEI 3
(3.e.)
HanmenoBanue IHonsTHe «YMHbI€» MOJUMEPDI.
OCHOBHBIX q)epMeHTLI, KaK MOACJIN «YMHBIX» ITOJUMCPOB.




pas3zaesnos
(Momymneit)

OcobeHHOCTH ~ CTpPOEHHsSI ~ THOJIMMEPOB  (LEMOYEYHOE  CTPOCHHE,
MUKPOCTPYKTYpa, TOIIOJIOTHS).

I'etn mosiumepos.

[Tomumepsl, 4yBCTBHUTENbHbIE K THIPOGHIBHO-THIPOGOOHOMY OanaHCy
pactBopuTend. [IpakTuueckoe npruMeHeHue.

[Tonumepsl, 4dyBCcTBUTENBHBIE K H3MeHEeHHMIO pH cpensl. MoHOMeps,
UCIIOJIb3yEMBIe JUI UX nonydeHus. [IpakTuueckoe npuMeHeHue.
[lonuMepsl, 4YyBCTBUTEIbHBIE K HM3MEHEHHIO TEMIEPATypbl CPEIb.
[Tpumepsr momumepos, obnamaromux HKTP, u ux moBeneHne B BOIHBIX
cpenax.

Jpyrue BuIbl YyBCTBUTEIBHOCTH «YMHBIX» IOJIMMEPHBIX CHCTEM: Ha
XUMHUYECKUH COCTaB CPeIbl, JIEKTPO- U CBETOUYBCTBUTEIbHBIE TOJIUMEPBHI.
[IpumeHeHne «yMHBIX» MOJIMMEPOB B MEIULIUHE.

MemOpaHBbI ¢ peryiupyeMoil NpOHUIIAEMOCTBIO.

Brinenenue u ummMoOmIA3aIus OEIKOBBIX BEIIECTB.

Buosornyeckn akTHBHBIE OJIMMEPbI.

[TonsTHS: )XUIKKME KPUCTAIUIBI, Me30(a3a, U30TPOITHAS KHUIKOCTb.
®da30BbI€ EPEXO/IbI B JKUAKOKPUCTATIINYECKUX CUCTEMAX.
MonekynsipHoe  CTpO€HHE  KHJIKOKPUCTAIIMYECKUX  COEIMHEHUH:
KaJJaMUTHKHU, AUCKOTUKU. [IpriMephl ME30Te€HHBIX IPYIII.

[ToHsATHS TEPMOTPOIIHBIE U JTUOTPOIIHBIE KUJKUE KPUCTAIIIBI.

CrpykTypa XKHMIKMX KPHCTAJJIOB: TPU OCHOBHBIX THHa CcTpykTyp JKK-
COCMHEHMI: CMEKTUYECKU, HEMAaTUUECKUN U XOJIECTEPUUECKUM.
AHunzoTponus GU3NYECKUX CBOUCTB )KUIKUX KPUCTAJUIOB.
Kunkokpucraminyeckue TMOJIUMEPbl C ME30T€HHBIMU TpYNIIAaMH B
OCHOBHOW W OokoBo# menu. ['pebHeoOpasHbie mosmMephl. [Ipumepsl
MIOJIMMEPOB.

TepMoTponHBIE M JMOTPONHBIE KUIKOKPUCTAIUIMYECKUE IOJIUMEPBI.
[Tpumepsi.

Oco0OeHHOCTH ~ CBOMCTB  KMIKOKPUCTAIMYECKUX  IMOJUMEpPOB IO
CpaBHEHHUIO ¢ HU3KOMOJeKysipHbIMU JKK-coenuuenusmu.

CuHTE3 )KUAKOKPUCTALINYECKUX OJMMEPOB C ME3OT€HHBIMU I'PyIIIaMU B
OCHOBHOM IIEITH.

CuHTE3 KUAKOKPUCTAININYECKUX TOJMMEPOB C ME3OT€HHBIMU I'PyIIIaMU B
OOKOBOM LIEIH.

[IpuMepsl  MpaKkTUYECKOrO0  MPUMEHEHUS  KUIKOKPHUCTAIIMYECKUX
MOJIUMEPOB.

[lonsATHE WHTEPNONMMEPHOrO0 KOMIUIEKCA. THIBI HMHTEPHOJMMEPHBIX
KOMILIEKCOB. [Ipumepsr.

[IpuMepsl  MONMAIEKTPOJIUTOB,  HMCHOJB3YEMBIX IPU  IOJIYyYEHUU
MHTEPIIOJIMMEPHBIX KOMIIJIEKCOB.

OcCHOBHBIE XapaKTEPUCTUKH HMHTEPIOJUMEPHBIX KOMIUIEKCOB: COCTaB,
CTETIEHb 3aBEPLIEHHOCTH.

CrexoMeTpUYeCcKHe U HECTEXHOMETPUYECKHE  HMHTEPIIOJUMEPHbIE
KOMILIEKCBI.

VYcnoBust  o0pa3oBaHMs M PacTBOPUMOCTH  HECTEXMOMETPHUYECKHX
MHTEPIOIMMEPHBIX KOMIUIEKCOB.

MeTopl 0NTy4eHNs HHTEPIIOIMMEPHBIX KOMIIJIEKCOB. MHTEPIIOIMMEPHBIX
KOMIUIEKCOB. MaTpHUuHas NOJIUMEPU3ALINSL.

Oco0eHHOCTH CBOWCTB MHTEPIIOJMMEPHBIX KOMILIEKCOB.
VHTEpnONu3NeKTPONUTHBIE peakluuu. BinsHue HU3KOMOJIEKYISIPHBIX
cozneil Ha noBeaeHue 119K B BOIHBIX pacTBOpax.




NHTepnonusnexkTponuTHble peakuuu. MOJIeKyIsIpHOE «y3HaBaHHE» B
pactBopax IIDK. Peaknuum mnoaumoHHOoro oOMEHa U IMOJIMHOHHOIO
3aMellEHusl.

PazHooOpa3ue MONMANIEKTPONIUTHBIX KOMIUIEKCOB M TIEPCIEKTHUBBI HX
MIPaKTUYECKOI'0 IPUMEHEHHUS.

IlceBnoxkuBas paaukadbHas NoOJUMepH3alMs M YCJIOBHA ee
OCyLIeCTBJICHHUS.

Kpurepun, XapakTepu3yolme IICEBJIOKHUBYIO PaaMKaJIbHYIO
MOJINMEPU3ALHUIO.

Krnaccugukanus npoieccos 1ceBI0KUBOM paIuKaIbHON OJIMMEPU3ALUU:
peakuuu oOpaTHMOro MHPUOMPOBAHMS, PEAKIMH O0OpaTUMOW mnepenadu
LIEMNH, peakuyu o0paTUMOro nepeHoca aroma.

WNHuudeprepnas nonumepusarus.

[Tonumepu3zaiius BUHIIOBBIX MOHOMEPOB B MPUCYTCTBUE HUTPOKCUIIOB U
AJIKOKCUAMHHOB.

[Nonumepuszanus ¢ mepegaded Henu MO MEXaHU3MY HPHUCOEAUHEHUS-
(dbparMeHTauu.

KonTponupyemslii cHHTE3 MaKpOMOJIEKYJ MO MEXaHM3MY C IEepEeHOCOM
aToma.

B03M0XXHOCTH MPAaKTUYECKOr0 MPUMEHEHHUs IICEBIOKUBON PaJUKaIbHON
MOJINMEPHU3alIH.

@opMBI TEKYLIETO
KOHTPOJIS

VYCeTHBIN 0npOC, OTYETHI

®dopma
MPOMEKYTOUYHOH
aTTecTaluu

3a4eT

4.3.1 TlepeyeHb NPAKTHYECKUX 3aAHATHII U JIaOOPATOPHBIX PadoT

TpynoemkocTh
(aac.) ) g g
8 < =
Ne paznena u Tembl £ E > 5
Ne n/m °p HaumenoBanue 1abopaTtopHsix padot o = S
JVCIUIIIAHEI (MOJLYJIs) B W3 Hux 5 g E
cero npaktiyeckas | 5 © S
4JacoB a5 =
IIOArOTOBKa
1 | «Ymuble nonumeps» | 1. CuHTe3 ceTuaToii 11K-4
MOJIMAKPHUIIOBOM KUCIIOTHI U 6 6
CBOM CTa rHJIpOTreiei.
2. CuHTE3 IPUBUTOTO
coIoJiMMepa BUHWIIAlleTaTa Ha £
MOJIMMETHUIMETAKPUIIAT E
8"
2 Kunkokpucramnmue | 1 Cononumepusanus 10 10 =
o
CKHE MOJIUMEPDI METUIIMETaKpuiaTa ¢ =
AKpUJIOBOM KHCIOTOM. é
2. CuHTE3 NOJIUBUHUIOBOTO >
CIUpTa TUIPOTU30M
MOJIMBUHUIIAIIETATA
3. Cononumepusanus cTuposa
C METUJIIMETAKpUIATOM




3 | Uuarepnomumepnsie | 1. MccrnenoBanue mpoiecca 20 10
KOMILIEKCBI KomIuiekcoodpazoBanusit BMC
C OJIUrOMepamMu

2. oKy AUCTIEPCHBIX
CHCTEM BOJIOPACTBOPUMBIMH
HOJINAJIEKTPOJIUTAMHU

4.3.2. IlepeyeHb TeM (BONPOCOB), BBHIHOCHMBIX HA CaMOCTOSITeJIbHOE H3y4eHHe
CaMOCTOSITeIbHOH padoThI CTY/ICHTOB

dopmupyemas
No Tema 3ananue PMHPY NJIK
KOMITETCHITHS
1 | «YMHBIE monUMeph» BrInonHenne npakTuyeckux K-4.1
3a7laHui 110 TeMe «Y MHBIE [1K-4 '
g TTK-4.4
HOJIUMEPHI»
2 | Kunkokpucraummdeckue | BeIToJIHEHNE TPAKTHYSCKUX
MOJIUMEPHI 3aJJaHul IO TEME [1IK-4.1
[1K-4
«Kuaxokpucrammyeckue [1K-4.4
TIOJINMEPBD)
3 | UHTeprionuMepHbIe BrInonHenne npakTHyecKux
KOMILJIEKCEHI 3aJJaHul IO TEME [1IK-4.1
[1K-4
«HTepnonumMepHbIe [1K-4.4
KOMILJIEKCHI»
4 | IlceBmoxxuBas BrinosHeHnEe MpakTUYECKUX K-4.1
paguKagbHa s 3aJlaHui 110 TeMe «Y MHBIC I1K-4 K 4' 4
MOJIMMEPHU3aLus IOJIUMEPBI» '

4.4. MeToanuecKue YKa3aHHsl 10 OPraHU3alUU CAMOCTOSITEIbHOM padoThI CTYIEHTOB

CamocrosTenbHass paboTa CTYACHTOB, CBs3aHHAas C MOJTOTOBKOHW OTYETOB IO
BBITIOJTHEHHBIM JIA0OPAaTOPHBIM PadOTaM, 3aKpEIUICHUEM TEOPETHUYECKOr0 MaTephajia B BHJIEC
MOJI'OTOBKH K KOJJIOKBHYMaMm, IPOBOJIUTCS BO BHEAYTUTOPHOE BPEMSI.

Cmpykmypa omyema no 1ab6opamopuou pabome:

1. Iens paboTHI.

2. Teopernueckas ¥ SKCIIEPUMEHTAIbHAS YaCTh.

3. BbInosiHEeHNE pacyeTHBIX B COOTBETCTBUU C METOJMUECKHUMH YKAa3aHHUSIMHU K KaxJIOH
pabore.

4. BoiBoj (Ha OCHOBE TIOJTYUYEHHBIX PE3YJIbTATOB).

Mertoandeckue peKOMEHAALMU IO BBINOJHEHHUIO JIAOOPAaTOPHBIX PabOT U 00paboTKe
MOJyYEHHBIX AKCIEPUMEHTANbHBIX JaHHBIX IO Kaxa0i jabopaTopHoil paOoTe omucaHbl B
METOJMUYECKMX YKa3aHHUAX Ha BBIIOJHEHHE Ja0OpaTOpHBIX pabOT MO  MPAaKTUKyMY
«Boicokomonekymspubele coequHenus» /B.A.Kpyrnosa.- Upkyrck: U3n. MpkyTck. roc. yH-Ta,
2006. 52 c. u yueOHOM nocoOuu - IIpakTUKyM O BBICOKOMOJIEKYJISIPHBIM COEIMHEHUSAM: y4eO.
nocodue / mox pen. B. A. Kabanosa. - M. : Xumus, 1985. - 224 c.

4.5. IlpuMepHasi TeMATHKa KYPCOBBIX padoT (IPOEKTOB)
HeT



V. YYEBHO-METOJNYECKOE 1 MHO®OPMAIIMOHHOE OBECHEYEHHME
JUCLUILIMHBI (MOJLYJIST)

a) OcHOBHas JIUTEpaTYypa

1. XoxnoB A.P. YMubie nonumepst. Jleknus 1, 2.
https://www.youtube.com/watch?v=SX2ywSGHWYs,
https://www.youtube.com/watch?v=sN56hMvvulE

2. T'anmaeB N.1O. «YMHBIe» monuMepbl B OMOTEXHOJIIOTUU U METUIMHE // Y CIIeXH XUMUH.
1995. T. 64. Ne5. C. 505.

3. [Tnats H.A. Kunkokpucrammmaeckue monmmepsl M.: Xumusi, 1988.

4. Kepbep M.JL. KuakoKpUCTAIIIUYECKOE COCTOSHHE W IKUJIKOKPUCTAJUTMUYECKUE
nosinMepsl. YuebHoe nocobue. M : Xumus. 2002.

5. llIu6aes B.I1., booposckwuit A.1O. // Yenexu xumuu. 2017. T. 86. Ne 11. C. 1024.

6. bextypos E.A. urepnonumepsie koMmiiekcsl. Anma-Ara, 1977.

7. I'pumnn A.®., I'pumun U.J1. CoBpeMeHHbIE METOABI KOHTPOJIUPYEMOHN paguKaIbHON
MOJTMMEPHU3ALIMHU JJIs TTOTYUYEHHUs HOBBIX MAaTEPHAIIOB C 33JJaHHBIMHU CBOMCTBaMU. (DJIEKTPOHHOE
yueOHoe nocobue). Huxnauit Hosropon, 2010

0) JonosiHUTe/ILHASA JIUTEPATYypa

1. Kontponupyemas "xuBas" paaukanbHas nonuMepusauus. Meroa. ykasz. JI.A. Hapuk.
Wpkyrck: UT'Y - 2008

2. Jlevikun [0.A. ®usuko-xummyeckue OCHOBBI CUHTE3a ITOJIMMEPHBIX
copOeHTOB YueOHUK. 2-¢ m31, ucrpaB. (371.) - MockBa: Jlanb. Jlaboparopus 3nanmii — 2011 —
Pexxum noctyna 9bC «M3narenbcTBo «JIaHb»

B) Ba3bl 1aHHBIX, HHPOPMAIMOHHO-CIIPABOYHbIE U TOMCKOBBIE CHCTEMBbI

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

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 (budnuorexa Xummueckoro
dakynbrera MI'Y um. JloMmoHOCOBA)

6. http://www.gpntb.ru/ (I'ocynapcTBeHHas myoauyHas HAyYHO-TEXHUYECKas]
oubmoTeka)

7. WWW.SCirus.COm — IMOKMCK Hay4HOH HH(DOPMAIUH 110 KypHajiaMm 1 web

8. www.elibrary.ru — nay4ynas snextporHas oubnuoreka PODU

B cootrBerctBumn ¢ n. 4.3.4. ®I'OC BO, oOyuaromuMmcsi B TE€YEHHE BCETO IMEpHOJA
oOyueHusi oOecriedeH HEOTrpaHHYEHHBIH AOCTYI (yAaJeHHBIA JOCTYH) K  AJIEKTPOHHO-
OMOIMOTEYHBIM CUCTEMAaM:

1. OrtkpeiTasgs »dieKTpoHHass 0a3a pecypcoB M HCCIENOBaHUN «YHUBEPCUTETCKAS
unpopmannonnas cucrema POCCHUSA» [DOnexktpoHHblii pecypc] : caiiT. — Pexum
nocryna: http://uisrussia.msu.ru 6eccpodnblit

2. TocynmapctBeHHass wuHpopManuoHHas cucrema «HaunoHanbHast —3JE€KTpOHHAS
o6ubnmoTteka» [ DNeKTPOHHBIN pecypce] : caiiT. — Pexxum noctyna: http://H36.pd. Oeccpounblit

3. Hayunas snexkrponnas 6ubnunoreka «k ELIBRARY.RUy [DnekTpoHHBIN pecypc] : CailT.
— Pexxum nocrtyma: http://elibrary.ru/defaultx.asp. - Konrpakr Ne 148 ot 23.12.2020 r. AKT OT
24.12.2020 r. cpok aeiictBus mo 31.12. 2021 r. goctym: http://elibrary.ru/

4. OBC «UznmatenbctBo Jlawp». Kontpakr Ne 100 ot 13.11.2020 r. Akt Ne 671 or
14.11.2020 r.; Cpoxk neiictBust o 13.11.2021 r. moctyn: www.e.lanbook.com

5. Kontpakr Ne 100 ot 13.11.2020 1. Akt Ne D 656 ot 14.11.2020 r. ; Cpok neiicTBus
mo 13.11.2021 r. moctym: www.e.lanbook.com
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6. DOBC DU3 «bubanorex». 'ocynapcrBennsiii kontpakt Ne 019 ot 22.02.2011 r. OO0
«bubnuorex». JlunensuonHoe cornamenne K [ocymapctBeHHOMY KoHTpakTy Ne 019 or
22.02.2011. Anpec noctyna: https://isu.bibliotech.ru/ Cpoxk meficTBusi: GecCpOUHBI.

7. DBC «Pyxont» Kontpaxt Ne 98 ot 13.11.2020 r.; Akt Ne 6K-5415 o1 14.11.20 1. Cpoxk
nevicteus 1o 13.11.2021r. gocryn: http://rucont.ru/

8. OBC «Aiibykc.py/ibooks.ru» Konrpakr Ne 99 ot 13.11.2020r.; Akt Ne 99A or
13.11.2020 r. Cpoxk neiictBust mo 13.11.2021 r. nocryna: http://ibooks.ru

9. OO0 «Dnexrponnoe m3marenbcTBo KOpaiiy. Koatpakr Ne 60 ot 23.09.2020r. Akt
npuema-niepenaun Ne 3263 ot 18.10.2020; Cpok peiictBus mno 17.10. 2021 r.
noctyi: https://urait.ru/ Jlunensuonusii koutpakr Ne 04-E-0258 ot 20.09.2021r. Akt mpuema-
nepenaun Ne 5684 ot 18.10.2021; Cpoxk aevictust o 17.10. 2022 r. moctym: https://urait.ru/

10. OO0 «MBUC», xortpakr Ne 157 ot 25. 12.2020 r.; Akt ot 25.12.2020 1. Cpok
nevictBus ¢ 01.01.2021 mo 31.12.2021 r. moctym: http://dlib.eastview.com

11. OO0 «1 11 «I'pebennukoBy», koHTpakT Ne 147 ot 23. 11.2020 r.; Akt ot 25.12.2020
r. Cpok aeiictBus ¢ 01.01.2021 mo 31.12.2021 r. goctym: http://grebennikon.ru

VI.MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE JUCHUIIJINHBI
6.1. YuedHo-1200paTOpHOE 000pPyI0BaAHHE:

[lomemienns st MpOBEAEHUSA  JIGKUMOHHBIX UM JAOOPAaTOPHBIX  3aHITHM,
YKOMIUIEKTOBAHHbIE HEOOXOIMMBIM 000pyIOBaHHEM, NpUOOpHONM 06a30if M peakTHBamH, a
UMEHHO:

- ayaUTOpUH, OCHAIICHHbIE MYJIbTUMEAUMHBIMU CPEICTBAMHU, JMJsi TPOBEIEHUS
ayIUTOPHBIX W MIPAKTUUYECKUX 3aHATHH (aya. 5, 6, 402, 423, 426);

- mabopaTopHbie TPaKTUKYMbI (aya. 410, 421) o BRICOKOMOJICKYJIIPHBIM COEIUHEHUSIM,
OCHAIIEHHbIE CIIEIYIOMNUM 000pyA0BaHUEM:

No i/ HaunmenoBanue KonmuectBo

1 2 3

1 BriTsoxkHOM 1kad 6

2 Bonoctpyiinbie BakyyMHBIE HACOCHI 6

3 Mermanka ¢ JIEKTPOITPUBOIOM 4

4 MaruuTHas MelIanaKa 6

5 Pedpakromerp UPD-22 2

6 Cymunensiii mkadp CHOJI -3,5 3

7 Becnr 4

8 [lITaTuBHI 28

9 Tepmocrar 6

10 [Tuponu3nas neynb 2

11 Habop xuMuueckoi mocyibl ¥ peaKTHUBbI

12 JlaGopaTopHbl€ CTOJbI 20

13 IInceMeHHBIE CTOJIBI 18

6.2. IIporpamMHoe obecnieyenue:
Cpox
HaunmenoBanue JHara o
O06ocHOBaHUE IS JIeUCTBUSA
Ne IIporpammuoro Kon-Bo BBIJIaYN
nonb3oBanus 110 paBa
OpoayKTa JIMOCH3NU
IT10OJIB30BaHUA
1. | Microsoft Office Professional 12 Howmep Jlunensuu Microsoft | 01.12.2009 | 6eccpouno
Plus 2007 Russian Academic 46211164 I'oc.KOHTpaKT
OPEN No Level Ne 03-162-09 ot 01.12.2009

2. | Microsoft® Windows® 12 Howmep JIunensun Microsoft 01.12.2009 | Geccpouno
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Professional 7 Russian 46211164 I'oc.KOHTpaKT
Upgrade Academic OPEN No Ne 03-162-09 ot 01.12.2009
Level Promo
3. | OpenOffice 4.1.3 Ycnosus Y ca0BuUS HCIIOIB30BAHUS IO VYcnosus OeccpouHo
paBoo0ya] | CCBUIKE: paBooOIa
aTenst https://www.openoffice.org/I aTens
icenses/PDL.html

6.3. Texunueckue u 3J1eKTPOHHbIE CPeCTBA:

Mertoauueckol ~ KOHUEMLMEHR  MOPEeNoJaBaHUs  MPEIyCMOTPEHO  HCIOJIb30BAHHE
TCXHUYCCKUX MW DOJICKTPOHHBIX CPCACTB 06yquI/1$1 N KOHTPOJA 3HAHUH CTYACHTOB!:
MYJIbTUMEIUNHBIE IPE3CHTALNH.

Vil. OBPA3OBATEJIBHBIE TEXHOJIOI'N

B mpormecce m3yuenus aucnuruiiHbl «COBpEMEHHBIE METOMBI IMOJMMEPHOUW XHUMUNY
YUTAIOTCS JIEKITUH, TPOBOMISATCS CEMUHAPBI, JIAOOPATOPHBIE PA0OTHI M KOJUTOKBIUYMBI.

Ha abopaTopHBIX 3aHATHIX, KOTOpPBIE COCTABJISIOT OoJiee monoBuHEI (56%0) oT
KOHTAKTHOW paOOThI, KaKIBIH CTYACHT BBITIONHACT JIAOOPATOPHYIO pabOTy HWHIMBHIYaIBHO.
Taxoit Bua opraHuzanuu o0y4yeHHUs! CIOCOOCTBYET MPUOOPETEHHUIO HaBBIKOB CaMOCTOSITEIbHOTO
BEJICHUSI OKCIIEPUMEHTAIBHBIX pPAa0O0T, HABBIKOB OOpameHuss ¥ pPabdOTBl C pPa3IMIHBIMH
XMMHUYECKUMHU BEIIECTBAMU U MPUOOpaMH, OpraHu3allii METOIUKH IKCIIEPUMEHTAIbHBIX PadoT,
a TaKKe COCTaBJICHUS NMPOTOKOJIOB OTYETOB XMUMUYECKHX IKCIEPUMEHTOB. [IoAroToBKa 0T4ETOB
1o J1abopaTtopHbIM padoTaM (GOpMUPYET YMEHUE MPOBOIUTH MEPBUYHBIA aHAIN3 PE3YJILTATOB C
y4eToM OOIIMX 3aKOHOMEpHOCTEH, (OPMYyJIHMPYEMBIX B paMKaX OpraHH4YeCKOW XHUMHH, U
(hopMynHupoBaTh rPAMOTHO BBIBOJIBI.

B kauectBe HMHTEepakTUBHBIX (hopM OOyueHHUs, MPUMEHSEMBIM B Tpolecce OO0y4YeHHS,
MIPOBOJATCS cOOeceIOBaHUs MPU 3alIUTE OTYETOB MO MPAKTUUYECKUM 3aHSITHUSIM.

[Ipu peanuzary nporpaMMbl JaHHOM TUCIUIUIMHBI UCIIONIB3YIOTCS Pa3INyuHbIe
oOpa3oBaTeNbHbIE TEXHOJIOTUU

1. Pa3H0ypOBHCBOC vy IpernoaaBaTeiid IOABJIACTCA BO3SMOXHOCTE ITIOMOIr'aTb cna60My,
o6yquI/Ie YACIATh BHUMAaHHUEC CUJIIBHOMY, PCATIN3YCTCA KCIIaHNEC CUIIBHBIX
ydamuxces 6LICTpeC n FJIY6)K€ MIpOABHUIaTbCA B O6pa30BaHI/II/I.
CuiipHBIE ydamuecs YTBEPIKAAOTCA B CBOUX CHOCO6HOCT$IX,
cia0ble IMOJIy4ar0T BO3MOXKXHOCTD UCIIBITBIBATH y‘le6HHﬁ ycex,
INOBBIIIACTCS YPOBCHb MOTHBAIIUHN YUCHBA.

2. HpOGKTHLIe MCTOJBI Pab6oTa mo JTJAaHHOU METOJIMKE JAeT BO3MOXXHOCTh pa3BUBAThb
O6y‘IeHI/I$I WHAUBUAYAJIbHBIC TBOPYCCKHUC CIIOCOOHOCTH ydamuxcest, boiee
OCO3HAHHO IMOAXOAUTH K HpO(l)CCCI/IOHaJIBHOMy " CONNAJIBHOMY
CaMOOIIPEACIICHUTIO

3. HccnegoBaTenbckue I[aeT BO3MOXHOCTb YyHallIUMCA CaMOCTOSATCIIBHO IOIIOJHATL CBOU
MCTO/JbI B O6yLIeHI/II/I 3HaHW, FHY6OKO BHUKATH B U3YHYaCMYIO np06neMy u
Mpearoaratb NyTH €€ peuICHUsA, YTO BAXKHO IIPU q)OpMI/IpOBaHI/II/I
MHPOBO33pPCHU. OTO0 BaXXHO AJI1 OMIPEACIICHUS I/IHI[I/IBH,Z[yaHBHOﬁ
TPACKTOPUHU PA3BUTHUA KAXKIOT'O 06yqa101uer0(:ﬂ

4. | JlexiimoHHO- JlaHHas cucTeMa JTaeT BO3MOYKHOCTh CKOHIICHTPUPOBATh
CEMHHAPCKO- MaTepHall B OJIOKU U MPETOJAHOCHTD €0 KaK eIUHOE 1eJIoe, a
3a4eTHas CHCTEMa KOHTPOJIb MPOBOJIUTH TI0 TPEABAPUTEIBHOMN MOATOTOBKE

oOyJaronuxcs
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5. | NUudopmarmonHo- W3meneHnue n HeorpaHn4eHHOE 00OTrallleHUEe COAECP KaHUS
KOMMYHUKAIIHOHHBIE | 00pa30BaHMsl, UCTIOIb30BAHUE HHTETPUPOBAHHBIX KYPCOB, IOCTYII
TEXHOJIOTUH B MHTEPHET.

6. | Cucrema dopmupoBaHUE MEPCOHUPUIIMPOBAHHOTO YUETa JOCTUKCHUN
WHHOBALMOHHOU 00y4Yaromerocsi Kak HHCTPYMEHTa MeIarorndecKoi MOIIepKKU
OLICHKH COLMAIBHOTO CaMOOTIPEICIICHNUS, ONIPEACIICHHS TPACKTOPHH
«TOpTHOITNON» WH/IMBUIYJIBHOTO Pa3BUTHS JTMYHOCTH

HaumeHoBaHue TeM 3aHATHH C MCII0JIb30BAHUEM AKTHBHBIX (l)OpM oﬁyqe}mﬂ:

®dopma / MeTtopl Kon-Bo
Ne Tema 3aHATHSA Bun 3ansatus
HWHTCPAKTHUBHOI'O OGy‘ieHI/IH 4aCoB
1.| «YMHBIE OTUMEPBD» IIPAKTUYECKHE OTYeT 12
Kunkokpucrammaeckue
2. PAKTHYECKHE OTYeT 12
TTOJIMMEPBI
NHTepnonmepHbie
3. p P NPaKTUIECKHE oTYeT 12
KOMILJIEKCBI
HToro yacos 36

Vill. OHEHOYHBIE MATEPHUAJIbI JId TEKYIIEI'O KOHTPOJIA H
IMPOMEXYTOYHOM ATTECTAIIUA

8.1. OneHoOYHbBIE CPEACTBA TEKYLIEr0 KOHTPOJISI
OneHouyHbIE CpeICTBA TEKYIIET0 KOHTPOJIS GOpMUPYIOTCS B COOTBETCTBUH ¢ [TonoxxeHnem

0 OayuTbHO-PEHTHUHTOBOM CHCTEME YHUBepcuTeTa. HazHaueHWe OIEHOUYHBIX CPEACTB TEKYIIETO
KOHTPOJIA - BBISBUTH Y 00y4aronuxcsi chopMUpoOBaHHOCTh KoMrieTeHumid: [1K-4.

Kommnerenmum,
No B KOHTpOIIS KonTponupyembie TeMbl KOMITOHEHTHI
(paznensb) KOTOPBIX
KOHTPOJIUPYIOTCSI
1 Brimonnenune nabopatopHbIX
pabot. Harmmcanue otyeTos. «YMHBIE IOJIUMEPBI» I1K-4
KomnokBuym
2 Brinonnenue 1abopaTopHbIX Kunxoxpucraminyeckue K-4
pabot. Hanncanue oT4eToB. OJIUMEPBI
3 Brinonnenue 1abopaTopHbIX HuTeprnionumepHbie K-4
pabot. Hanncanue oTueToB. KOMILUIEKCHI
4 | BeimonHeHue 1a00paTOPHBIX [IceBnoxuBas
pabot. Hamrcanue oTueToB. paavKaibHas [1K-4
MOJIMMEpU3aLUs

BOITPOCHI U1 COBECEJOBAHUA

[IpomexyTtounast artectanus (9K3ameH) MOXKET TPOBOIUTHCS B (opMe YCTHOTO
co0ece0BaHus WM B BHJIE TECTOBBIX 33JJaHUI C OTKPHITBIMH BOIIPOCAMHU.

Tema 1

1. IloHsiTHE «yMHBIE)» MOJIUMEPHI.

2. depMeHTHI, KaK MOJIEIN «YMHBIX» MOJIMMEPOB.
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3. Oco0OeHHOCTH CTPOEHHS TMOIUMEPOB (ILIEMIOYEYHOE CTPOCHHE, MHUKPOCTPYKTYpa,
TOTIOJIOTHSI).

4. T'enu nonumepoB.

5. [Tonumepsl, 4yBCTBUTEIbHBIE K THAPOPUIBHO-TUAPOPOOHOMY OamaHCy pacTBOPHUTEISL.
[IpakTHueckoe MpUMEHEHHE.

6. Ilomumepsl, uyBcTBUTENbHBIE K M3MeHEHUIO pH cpenbl. MoHOMEpBI, HCIIOJIb3YEMBbIE IS
ux noxyyenus. [Ipaktuueckoe npuMeHEHUE.

7. Ilonumepsl, 4YyBCTBUTEJIbHBIE K W3MEHEHUIO TeMmIlepaTypbl cpeasl. I[Ipumepsr
nosimMepoB, obnamaromux HKTP, u ux moBesicHre B BOAHBIX Cpeliax.

8. [lpyrue BuIBI YyBCTBUTEIBHOCTH «YMHBIX» IOJMMEPHBIX CHCTEM: Ha XUMHUYECKHIM
COCTaB CpeJibl, 3JIEKTPO- U CBETOUYBCTBUTEIbHbIE MTOJTUMEPHI.

9. [IpumeHeHne «yMHBIX» TOJIMMEPOB B MEJTUIIMHE.

10. MemOpaHsbl ¢ peryaupyemMoi MpoHUIIAEMOCTBIO.

11. Beinenenue u uMMOOMIM3aIMs OEIKOBBIX BEIIECTB.

12. buonoruuecku aKkTUBHBIE TTOJIMMEPHI.

Tema 2

13. I[loHATHA: )KUIKHE KPUCTAIUTBI, Me30(a3za, U30TPOITHAS )KUJIKOCTb.

14. ®a3oBbie epexoapl B )KUAKOKPUCTALTUYECKUX CUCTEMAX.

15. MonekynsipHo€ CTPOCHHE KUJIKOKPUCTAIUIMYECKUX COEAUHEHHUIN: KaJaMHUTHKH,
TUCKOTUKH. [IprMepbl ME30T€HHBIX TPYTII.

16. IToHsATHS TEPMOTPOITHBIEC U TUOTPOMHBIC KUAKUE KPUCTAIIIBI.

17. CtpykTypa KUAKAX KPUCTALIOB: TPU OCHOBHBIX THMa CTPYKTYyp JKK-coemmHeHmii:
CMEKTUYECKUH, HEMAaTUYECKUHN U XOJIECTEPUUECKUMA.

18. AHm3oTponus (GU3NIECKUX CBOMCTB XKUIKUX KPUCTAJIIIOB.

19. XKuakokpuCTaUIMYECKHE MOJIUMEPbl C ME30IN€HHBIMH TPYIIIAMH B OCHOBHOW H
OokoBoii enu. ['pebHeoOpa3Hbie moaumepsl. [Ipumeps! moIMMepoB.

20. TepMOTpONIHBIE U JTMOTPOIHBIE )KUIKOKPUCTAIUIMYECKUE TTOJIUMeEpHI. [Ipumepsr.

21. Oco0eHHOCTH CBOWCTB >KUAKOKPUCTAIUIMYECKUX IIOJMMEPOB IO CPaBHEHUIO C
HU3KoMoueKyJispHbIMU JKK-coequnenusamu.

22. CuHTEe3 KUIKOKPUCTAUIMYECKUX MOJUMEPOB C ME30I€HHBIMU I'PYIIIIaMU B OCHOBHOM
LIETIH.

23. CuHTe3 XUJIKOKPUCTAJUIMYECKUX TOJIUMEPOB C ME3OI'€HHBIMU TpyIIaMu B OOKOBOU
LIETIH.

24. IlpuMepsl NPaKTUYECKOTO IPUMEHEHUS )KUAKOKPUCTALNINYECKUX TOJIUMEPOB.

Tema 3

25. TloHsATHE HMHTEPIOJUMEPHOIO KOMIUIEKCA. THIBl MHTEPHOJUMEPHBIX KOMILJIEKCOB.
IIpumepsl.

26. Ilpumepsl MOJURIEKTPOIUTOB, HCIOJIb3YEMbIX MPU MOJYYEHUH HHTEPIOIUMEPHBIX
KOMIIJIEKCOB.

27. OCHOBHBIE XapaKTEPUCTUKU WHTEPHOIMMEPHBIX KOMILIEKCOB: COCTaB, CTENEHb
3aBEpILIEHHOCTH.

28. CTexuoMeTpruyecKre U HECTEXHOMETPUIECKHE HHTEPIIOIUMEPHbIE KOMILIEKCHI.

29. YcnoBus 00pa30BaHUS U PACTBOPUMOCTH HECTEXHOMETPUUECKUX MHTEPIIOIUMEPHBIX
KOMILJIEKCOB.

30. Meroasl MONyYyeHHs] HMHTEPHOJMMEPHBIX  KOMIUIEKCOB.  MHTEPIIOJMMEPHBIX
KOMILIEKCOB. MaTpuyiHas MOJIMMepHU3aLus.

31. OcoOeHHOCTH CBOMCTB MHTEPIOIUMEPHBIX KOMILIEKCOB.
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32. VHTepnoauaIEKTPOJUTHBIE DPEAKUUU. BiusHuEe HHU3KOMOJEKYJSIpPHBIX COJEH Ha
noBenienue [19K B BogHBIX pacTBOpax.

33. HTepnonuaneKTpoIUTHBIE peakiiui. MolieKysipHOe «y3HaBaHue» B pacTBopax [I1OK.
Peakunu nonunoHHOro oOMeHa ¥ MOJMUOHHOTO 3aMEIIECHHUS.

34. PazHOOOpa3ue MoIudIEKTPOIUTHBIX KOMITJIEKCOB M TIEPCIIEKTUBBI UX MPAKTHIECKOTO
IIPUMEHEHHSL.

Tema 4

35. IlceBnoxuBas paguKanbHas OJIMMEPU3aLUs U YCIOBUSI €€ OCYIIECTBICHUS.

36. Kpurepuu, XxapakTepu3yIoLe CEBI0KUBYIO PaJUKAIbHYIO TOJUMEPU3ALIHIO.

37. Knaccuduranus mpoueccoB MCeBA0KHBON PAAUKAILHON MOTUMEPU3AIIH: PEaKIIH
o0paTuMOro HMHpPHUOMPOBAHMS, peakUuu OOpaTHMMOM mepenauyd LEeNu, Peakuu oO0paTHMOro
IIepeHoca aToma.

38. UnudeprepHas mosmmepusariusi.

39. Tlomumepusanysi BHHWIOBBIX MOHOMEPOB B IPHUCYTCTBUE HHUTPOKCUIOB U
AJIKOKCHAMHUHOB.

40. [Tonmumepusarus ¢ nepenaveil Lemnu Mo MEXaHu3My MPUCOeANHEHUs-(pparMeHTaluu.

41. KoHTponupyeMblii CHHTE3 MaKpOMOJIEKYJI [0 MEXaHU3MY C IIEPEHOCOM aToMa.

42. BO3MOXHOCTM  NIPaKTUYECKOTO MPHUMEHEHUS  IICEBJIOKUBOM  paJuKAIbHOU
MOJINMEPHU3aLIUH.

8.2. OneHoYHBIE CpeACTBA ISl IPOMEKYTOYHOM aTTecTAlMU

1. IloHATHE «YMHBIE» MTOJTUMEPHI.

2. ®epMeHTHI, KaK MOJIEIN «YMHBIX» ITOJIMMEPOB.

3. OcoOeHHOCTH CTpOEHHS TMOJIUMEpPOB (LIEMOYEYHOE CTPOCHHE, MHUKPOCTPYKTYpa,
TOTIOJIOTHSI).

4. I'enu MOJIUMEPOB.

5. [lonumepsl, 4yBCTBUTEBHBIE K TUAPOGMIBHO-TUAPOGOOHOMY OanaHcy pacTBOPUTEIIS.
[IpakTHueckoe MpuMEHEHHUE.

6. [lonumepsl, 4yBCTBUTEIbHBIE K U3MEeHEHUIO pH cpenpl. MoHOMEpBI, HCIIONb3yEeMBbIE IS
ux nosydeHus. [Ipaktuueckoe npuMeHeHHE.

7. llonumepsl, 4YyBCTBUTENIbHBIE K W3MEHEHHIO TeMIlepaTypbl cpenbl. I[Ipumepsl
nonuMepos, obnaaaromux HKTP, u ux nosezenue B BOAHBIX Cpeliax.

8. Jlpyrue BUIBI YyBCTBUTEIBHOCTH «YMHBIX» MOJUMEPHBIX CHCTEM: Ha XMUMUYECKUUN
COCTaB CpPeJibl, JIEKTPO- U CBETOUYBCTBUTEIIbHBIE MIOJIUMEPHI.

9. IlpuMeHeHne «yMHBIX» OJIMMEPOB B METULIUHE.

10. MeMOpaHsbI ¢ peryiupyeMoi IpOHUIIAeMOCTBIO.

11. Beinenenue u uMMoOMIH3aIHs OEIKOBBIX BEIIECTB.

12. buonornyecku akTUBHBIE TOJTUMEPBI.

13. TloHATHS: )KUAKHE KPUCTAIUTBI, Me30(a3a, U30TPOIHAS KUAKOCTb.

14. ®a3oBble nEpPeX0Abl B )KUJIKOKPUCTATUIMUECKUX CHCTEMAX.

15. MonekynspHOoe CTPOCHHE KUIAKOKPUCTAUIMYECKUX COCAUHEHUMN: KaJlaMUTHUKH,
JTUCKOTUKH. [IprMepbl ME30reHHbIX TPYMII.

16. [loHATUS TEPMOTPONHBIE U TUOTPOIHBIE KUJKUE KPUCTAILIIBI.

17. CTpykTypa >KMJIKHX KPUCTAJUIOB: TPU OCHOBHBIX THHa cTpyKTyp KK-coenunenwii:
CMEKTUYECKUI, HEMAaTUUECKUHN U XOJIECTEPUUECKUN.

18. Anuzotponus PU3NIECKUX CBOMCTB KUIAKUX KPUCTAIIIIOB.

19. JKuakokpHuCTAIIIMYECKUE MOIUMEPHl C ME30T€HHBIMU TpYNIIaMH B OCHOBHOM M
6okoBoil nernu. ['pebHEe0OpasHbie moauMepsl. [IpuMepsl moaMepos.

20. TepMOTpONIHBIE U JIUOTPOIHBIE KUIKOKPUCTAIINYECKUE TTOIUMeEpHI. [IprmMepsr.
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21. OcoOeHHOCTH CBOWCTB >KUIAKOKPUCTAUIMYECKUX IOJIMMEPOB MO CPABHEHUIO C
HU3KOMOJIEKYJIApHbIMU JKK-coequnenusamu.

22. CuHTE3 KUAKOKPUCTAIINYECKUX MTOJIMMEPOB C ME30INE€HHBIMHU I'PYIIIIaMH B OCHOBHOM
LEMH.

23. CuHTE3 XUAKOKPUCTAUTUNIECKUX TTOJTMMEPOB C ME30T€HHBIMH T'PYNIIaMUd B OOKOBOM
LeMH.

24. [IpuMepsl MPaKTUYECKOTO IPUMEHEHHUS KUJAKOKPUCTAIINYECKUX TOJUMEPOB.

25. lloHATHE MHTEPHOIUMEPHOTO KOMILIEKCA. TUIBl MHTEPIOJIMMEPHBIX KOMILIEKCOB.
[Ipumepsl.

26. IIpumepsl MONUANEKTPOIIUTOB, UCIOIb3YEMBIX MPU HOJYUYEHUU HHTEPIOJUMEPHBIX
KOMILJIEKCOB.

27. OCHOBHBIE XapaKTEPUCTHKU HHTEPIIOJIMMEPHBIX KOMIUIEKCOB: COCTaB, CTENEHb
3aBEpUICHHOCTH.

28. CrexroMeTpHUecKre U HECTEXMOMETPUUECKNE HHTEPIIOIMMEPHBIE KOMIIEKCHI.

29. YcnoBus 00pa3oBaHUsl U paCTBOPUMOCTH HECTEXUOMETPUUECKUX UHTEPIOIUMEPHBIX
KOMILJIEKCOB.

30. Metoapl MOMY4YEHUS  UHTEPIIOJMMEPHBIX  KOMIUIEKCOB.  HMHTEPIOIMMEPHBIX
KOMIUIEKCOB. MaTpuuHasi OJIMMepU3alns.

31. OcoGeHHOCTH CBOMCTB MHTEPIIOIUMEPHBIX KOMILJIEKCOB.

32. VHTepnonM>IeKTPOIIUTHBIE pPEAKUMU. BiusHre HHU3KOMOJEKYJSAPHBIX COJIEd Ha
noseaeHue [19K B BOgHBIX pacTBOpax.

33. HTEepnoansIeKTPOINTHBIE peakiuu. MoJleKysipHOe «y3HaBaHue» B pacteopax [1OK.
Peakiuy nonMmuoHHOro oOMeHa U MOJIMUOHHOIO 3aMEIeHHUS.

34. PazHoOOpa3ue MoJudIeKTPOIUTHBIX KOMIIJIEKCOB M MEPCIEKTUBBI UX MPAKTUYECKOTO
IIPUMECHCHMSL.

35. IlceBnoxuBas paauKkajibHas MMOJIUMEPU3ALUS U YCIOBUS €€ OCYILECTBICHUS.

36. Kputepuu, xapakTepHu3yIOIIHUe MCEBI0KMBYIO PAIUKATIBLHYIO OJIMMEPU3AIHUIO.

37. Knaccudukanusi npoueccoB MCEBIOKUBON PaIUKaIbHON MOJIUMEPU3ALUU: PEAKIIUU
0o0paTUMOro MHPUOMPOBAHHUSA, pPEaKUUH OOpaTHMMOM Mmeperauyd LEeNH, peakuuu oOpaTUMOro
IIepeHoca aroma.

38. UuudeprepHas momMepusariusi.

39. Ilomumepus3anys BHHWIOBBIX MOHOMEPOB B IIPUCYTCTBHE HHUTPOKCWIOB U
AJIKOKCHAMHHOB.

40. Ilonumepusanus ¢ nepegayeii Lenu no MEXaHu3My INpHcoeIMHeHUs -(pparMeHTanuu.

41. KoHTponupyemblil CHHTE3 MaKpOMOJIEKYJI 10 MEXaHU3MY C IEPEHOCOM aToMa.

42. BO3MOXHOCTM IPAaKTHYECKOTO IPUMEHEHHs IICEBJOKMBOM  paJuKaIbHOU
MIOJINMEPU3ALUH.

IIporpaMmma oueHHBaHNUSI KOHTPOJMPYEMbIX KOMIIETEeHLIUIi:

HanmenoBan
Tema wmu ne
Kon unaukaropa IInanupyemsliii Kpurepuii 0C2
paszen IToka3arennb
R — KOMIIETEHIINHI pe3ynbTaT OILICHUBAHUSI TKE | TIA?
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K-4.1 YMmetsb: Ywmeert: Bnaneer YO
OO6pabatsiBaeT 00pabaTsIBaTh 00pabaTsiBaTh | MaTEpHAIIOM,
TTOJTy9IeHHBIC TTOJTy9ICHHBIC MTOJTyYCHHBIC MPEICTaBICHHBIM
pe3yIbTaTHI pe3yIIbTaThI pE3yIBTATHI B paszjere.
HCCIEOBaHUM C HCCIEeOBaHUM C uccienoBanuit | Bompockr mist
WCIIOJNIb30BaHUEM | WCIIOJIB30BAaHHEM | C YCTHOTO
CTaHJAPTHBIX CTaHIIAPTHBIX UCIIOJIb30BaHKEe | coOeceoBaHusl.
METO/IOB METOJIOB M CTaHJApTHHIX | BEIOIHEHUE
[onsitie 06 (MeTouK) (MeTomK) METOJIOB n1a00paTopHBIX
«YMHBIX» [1K-4.4 Ywmeer: (MeTomK) pabor
MTOJIMMEpax CocrasisieT COCTaBIISTh Ywmeer:
TIPOTOKOJIBI MPOTOKOJIBI COCTaBJISTh
UCTIBITAHUH, UCIIBITAHUH, MPOTOKOJIBI
OTYETHI O OTYETHI O WCIBITAHUH,
BBITMOJTHEHHOMN BBITIOJTHEHHOMN OTYETHI O
pabote mo paboTe 1o BBITIOJTHCHHOM
3alaHHOl (opme | 3amaHHOM popme | paboTe mo
3aJIaHHOI
dhopme
IK-4.1 YMmeTsb: YmMmeer: Brnaneer YO
OOpabatbiBaeT 00pabaTbIBaTh 00pabaThiBaTh | MaTEpPHAJIOM,
l'[OJ'ly‘-ICHHLIe l'IOJ'[y‘ICHHI)Ie l'IOJ'[y‘{eHHI)IG MMpEACTAaBICHHBIM
pe3yNbTaThI pe3yNbTaThI pe3yNbTaThl B pazjere.
HCCJICJOBaHUHN C HCCJICJOBAaHUM C uccienoBaHud | Bompocs! qis
UCIIOJIL30BaHUEM | HCIIOJIb30BAaHUEM | C YCTHOTO
CTaHAPTHHIX CTaHAPTHBIX UCIIOJIb30BaHKe | cobeceoBaHusl.
METOO0B METOI0B M CTaHJapPTHBIX Brimonnenune
Kunxoxpuctan | (MeTOAMK) (MeTouK) METO/IOB n1ab0paToOpHBIX g
JINYECKUE IIK-4.4 Ywmeer: (MeTouK) pador §
TIOJIMMEPBI Cocrapnser COCTaBJIATh Vmeer: =
MPOTOKOJIBI MPOTOKOJIBI COCTaBJIATh
HUCIIBITAHUM, HUCIIBITAaHUM, IIPOTOKOJIBI
OTYETHI O OTYETHI O UCIBITAHUH,
BBIIIOJIHEHHOU BBIIIOJIHEHHOM OTYETHI O
pabote o pabote o BBITIOJTHEHHON
3aaHHOM opme | 3amaHHOI popme | pabore mo
3aJJaHHOU
dhopme
Wurtepnommep | I1K-4.1 YMeTh: Ywmeert: Brnaneer YO
HBIE O6pabaTsiBaeT 00pabaThIBaTh 00pabaThiBaTh | MaTEpPHAJIOM,
KOMIIIEKCHI MIOJTy9eHHBIE MOJTyYeHHBIE MOJTyYeHHBIE MPeICTaBICHHBIM
pe3yIbTaThI pe3yIbTaThl pe3yIaBTaThI B pazjerne.
HCCIEeN0BAaHUH C HCCIIEeN0BAaHUH C uccienoBanuil | Bompock! qist
HCIONIB30BAHUEM | MCIIONB30BAaHUEM | C YCTHOTO
CTaHIAPTHBIX CTaHJIAPTHBIX HCIONB30BaHUE | coOece0BaHMUs.
METOJIOB METOJIOB M CTaHIApTHHIX | BeImonHeHne
(MeTouK) (MeTouK) METO/IOB 1ab0paTOPHBIX
I1K-4.4 Ywmeer: (MeTomuK) pabot
CocraBnsieT COCTaBIISATh Ywmeert:
TIPOTOKOJIBI TIPOTOKOJBI COCTaBIISATh
HCTIBITaHUM, HCTIBITaHUM, MPOTOKOJIBI
OTYETHI O OTYETHI O WCIBITAHUH,
BBIITOJIHEHHOM BBIITOJIHEHHOM OTYETHI O
pabote o pabote o BEITIOJTHEHHOH
3amaHHOl Gopme | 3amaHHOM popme | paboTe mo
3a/1aHHOU
dopme

16



IIceBnoxxuBas TIK-4.1 VYMeTh: VYwMmeer: Bmaneer YO
paauKanbHas OO6pabatsiBaeT 00pabaTsIBaTh 00pabaTsiBaTh | MaTEpHAIIOM,
MTOJIMMEPU3AIN | TOTyYCHHEIC TTOJTy9ICHHBIC MTOJTyYCHHBIC MPEICTaBICHHBIM
ST pe3yIbTaTHI pe3yIIbTaThI pE3yIBTATHI B pazjerne.
HCCIEOBaHUM C HCCIEeOBaHUM C uccienoBanuit | Bompockr mist
HCIIONIF30BAHUEM | UCIIOJNB30BaHUEM | C YCTHOTO
CTaHJAPTHBIX CTaHIIAPTHBIX HCIOJh30BaHUE | coOeceIOBaHUS.
METOJIOB METOJIOB M CTaHJApTHHIX | BEIOIHEHUE
(MeTomuK) (MeToauK) METO/IOB 1a00paTOPHBIX
IK-4.4 YmMeerT: (MeToauK) paboT
CocraBnser COCTAaBJISITh Ywmeer:
TIPOTOKOJIBI MPOTOKOJIBI COCTaBJISTh
UCTIBITAHUH, UCIIBITAHUH, MPOTOKOJIBI
OTYETHI O OTYETHI O WCIBITAHUH,
BBITMOJTHEHHOMN BBITIOJTHEHHOMN OTYETHI O
pabote mo paboTe 1o BBITIOJTHCHHOM
3aaHHOl opme | 3amaHHOM popme | paboTe mo
3aJIaHHOI
dhopme

Y —ycrHsrit onpoc, Ki-kommokBuym, O-otdeT mo naboparopHoit padbote, K- koHTpoibHAs padoTta

Xapakrepuctuka OC 175 o0ecrnedeHusl TEKYIIEro KOHTPOJIS MO AUCHHUILINHE

Conepxanne
Koa unaukaropa . 2 3
IInarupyemslii pe3yabTaT oC 3aaHMs /BOIIpoca
KOMIICTCHIIN
U T.JI.

[IK-4.1 Ob6pabatsiBacT | YMeer: oOpabaThIBaTh CobGecenoBanue. | YCTHBIE OIPOCHI,
MOJTyYeHHBIE MOJIyYeHHBIC pe3yJbTaThl | BeImonHeHne OTYETHI
pe3yIbTaThI WCCIICIOBaHM C 1a60paTOPHBIX
HCCIe0BaHUM C HCITOJIb30BaHUEM pabor
HCII0JIb30BAaHUEM CTaHJAPTHBIX METOJIOB
CTaHIAPTHBIX METOJIOB | (METOIMK)
(METOTHK)
T11K-4.4 CocraBnsaer VYMeeT: cocTaBlIATh CobecenoBanue. YcTHBIE ONPOCHI,
MIPOTOKOJIBI MIPOTOKOJIbI HCTIBITAHUH, Brimonaenue OTYETHI
HCIIBITAHUN, OTYETHI O | OTYETHI O BHITIOJHEHHON 71a00paTOPHBIX
BBITIOJTHEHHOM paboTe paboTe 1o 3aaHHOI pador
110 33JJaHHOH (hopme dbopme

1. CryzeHty HEOOXOAMMO BBINMOJIHUTH 6 naboparopHbix paboT. [Ipu BbIOTHEHUU
mabopaTOpHBIX PabOT OIIEHWBAETCS TEXHUKA BBINMONHEHUS, 0()OpPMIICHHE OTYETOB, BKIIIOYAOIIIEEe
pacueTsl 33/IaHHOTO CHHTE3a.

2. [TIlpemycmotpeno 4 cobecemoBaHUsI 1O TEOPETHYECKOMY MaTepHaly B BHJE
KOJIJIOKBUYMOB.

Onenka 1718 IPOMEKYTOYHOM ATTECTALNM:

OneHka «Hey10BJIeTBOPHUTEIbHO»:

(parMeHTapHOE 3HaHUE MIPEeIMETa, OTCYTCTBHE YMEHHI U HAaBBIKOB IPUMEHEHHUS METOJIOB
Y TI0JIXOJIOB M3y4aeMOW JUCUUIUIMHBI IPU pEIeHUH yueOHbIX 3a1a4u (MeHee 50 6aioB).

OneHka «y10BJIETBOPUTEIbHO»:
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HECUCTEMATH3UPOBAHHBIC 3HAHUS MPEIMETa, YaCTHYHO CPOPMHUPOBAHHBIC YMCHHS U
HABBIKM TIPUMEHEHHUS METOJOB U TMOJXOJOB M3y4aeMOH JHMCHIUIUIMHBI MPU PEHICHUH YYSOHBIX
3ana4 (50-69 6amion).

OneHka «X0pouo»:

B 1eJIOM, C(hOpPMHUPOBAHHBIE, HO COJEpIKAIME OTIAENIbHBbIC MPOOeNbl 3HAHUS MPEIMETa,
YMEHHE TPUMEHSATh METOJBI M IMOAXOJbl U3y4aeMOHW AWCIMILIMHBI MPU PEHICHHH Y4YeOHBIX U
MPAKTUYECKHUX 33][a4 ¢ MUHUMAJIbHBIM KOJMYECTBOM OIIMOOK HENPHHIIMITHATBLHOTO XapaKTepa,
HaJIMYMe HABBIKOB TMPUMEHEHHUS METOJIOB M IOJIXOJ0B M3y4aeMOU TUCIMILIUHBI TPU PEIICHUN
y4eOHbIX U npakTuyeckux 3a1au (70 - 85 6ayos).

OueHkKa «OTJIMYHO»:

c(OpMHPOBAHHBIEC M CHCTEMATU3MPOBAHHBIE 3HAHKA TTpeIMeTa, cChOpMUPOBAHHBIE YMEHUS
Y HaBBIKU TIPUMEHEHUSI METOJIOB U TIOJIXOJI0B H3y4aeMOM JUCIMILTAHBI IPH PEIICH UK YICOHBIX H
npakTuyeckux 3aaay (86-100 6amios).

Pa3padoTunxu:

:,-.. 1_-?1"-'-'-
,.::/ C’"‘— npodeccop Kuxnses B.H.

(nodfn ucz>)’ ~J - (3anumaemas OONHCHOCb) (unuyuansl, amunus)

[Iporpamma cocraBiieHa B cooTBeTcTBUM ¢ TpeboBanusimu PI'OC BO u yuerom
pexomennanuii [IOOIT mo manpasiennto u npoduito nmoarotoBku 04.03.01 Xumus.

[Iporpamma paccMoTpeHa Ha 3acedaHuM KadeApbl TEOPETHYECKOM U TPUKIIATHOMN
OpPraHUYECKO XMMHUU U MOJIUMEPU3ALUOHHBIX MTPOLIECCOB

[Tpotokon Ne 05 ot «14» anpens 2025 r.

3aB. kadeapoii /7 _ Kwxnses B.H.

Hacmoswas npoepamma, ne modxxcem Ovims 8ocnpouszéedeHa HU 8 Kaxou ¢opme Oe3
npeosapumenbHo20 NUCbMEHHO20 paspeuleHus Kagheopovl-pa3spabomyuxka npocpammol
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