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. IIEJIA ¥ 3ATAYH JACIIATLITAHBI

Ienn: MoO3HaKOMUTB CTYJ€HTOB XUMUKOB C HEKOTOPBIMH COBPEMEHHBIMU HAIIPaBJICHUSMHU
3HaHUS B 00JIACTH TEOPUHU U MPAKTHKH XUMHUHU U (PU3UKH BHICOKOMOJIEKYIISIPHBIX COCTUHEHU.

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 M3y4YeHHs TAHHOW IUCIMILIAHBI CTYJICHTBHI JOJDKHBI IPEJCTABICHUS O
MaKpOMOJICKYJIIPHOM CTPOCHHHM W  BBITEKAIOIIUX H3 OTOT0 OCOOCHHOCTSAX  CBOMCTB
BBICOKOMOJICKYJISIPHBIX COeMHEHUHN. FIMEeTh KOHKPETHBIE MPEICTABICHUS O METOJIaX CHHTE3a U
WCCJICIOBAHMSI PA3JTUMYHBIX CBOMCTB BHICOKOMOJICKYIISIPHBIX COSAMHCHHA.

1. MECTO JTUCIMIIJIMHBI B CTPYKTYPE OIIOII BO

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

2.2. nsi w3y4eHHUs MAHHOW Y4eOHOW IUCIMIUIMHBI HEOOXOAWMBI 3HAHWS, YMCHHS U
HaBBIKH, (POPMHUPYEMbIC TIPEIICCTBYIOMMMH JUCIUTUIMHAMH

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 dusnyeckas XUMHUSA. XUMUYECKast TEPMOAMHAMUKA
5 b1.0.25 BricokoMoneKysipHble COSMHEHMS

2.3. I[lepedenpb mocaeMyONMX YICOHBIX TUCIUIUIAH, JIJISI KOTOPBIX HEOOXOIUMBI 3HAHUS,
YMEHHS U HaBBIKU, OPMUPYEMBIEC JTaHHON yUeOHON AUCIUTIITMHOM:

[Tonyuennbie 3HaHUS, YMEHUS W HABBIKM HEOOXOIWMBI TMPHU JATbHEUIIEM H3yYCHHH
qucuuruH: b1.027 — «Xumnueckas texsonorus», b1.0.30 — «Ctpoenue Bemectay, b1.B.07
— «buooprannyeckas xumus», 61.B./IB.01.02 - «[Ipuknagnas xumus», b1.B.J1B.03.02 «Xumus
MoHOMepoB», b1.B.JIB.04.01 — «XuMus 371€MEHTOPraHUYECKUX COECIUHEHMI». 3HaHUE 3TOU
JTUCIUTITMHBI HEOOXOUMO TPH JaJibHEHIIeM 00y4eHHUH B MarucTpaType U aClUpPaHType, a TAaKKe
B c(epax mpodeccroHaTbHOU NEATENBHOCTH: 3[[paBOOXpaHEHHE (CHHTE3 M KOHTPOIb KauecTBa
JIEKAPCTBEHHBIX MPEMapaToB), XUMHS MPUPOJHOTO OPTaHUYECKOTO CBHIPhs (M3yueHHE COCTaBa U
pa3paboTka crmoco0oB TepepaboTKM M MPAKTUYECKOTO HCIOIB30BaHUS MPOIYKTOB U3 YIJIA,
He(TH, IPUPOIHOTO Tra3a) u Ap.

I1l. TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA TUCHUIIJINHBI

[Ipomiecc oOCBOCHHMSI TUCHUIUIMHBI HampaBieH Ha (opMUpOBaHHE KOMIICTCHIIHI
(omemeHTOB cneayronx kKomnereHnui) B coorserctBuu ¢ ®I'OC BO u OIT BO no ganHOMy
HarnpasieHuto 04.03.01 «Xumus», npoduias: TeOpeTUUYECKas U MPUKIIATHAS XUMUSL.

Ilepeyenb MUIaHUPYEMBbIX Pe3yJIbTATOB 00y4YeHUS 10 JUCHHUILIMHE (MOLYJIIO),
COOTHECEHHBIX ¢ HHAMKATOPAMH JOCTHKEHUS KOMIIeTeHIH



HNuauxkaropsl
Komnerenuus . Pe3yabTarsl 00yyeHus
KOMIeTeHIIUI
[1K-4 Criocoben [IK-4.1 3HaeT: TEOPETUUYECKUE OCHOBBI XUMUU
oOpabatsiBaTh pe3yibrarhl | 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 MOJTUMEPHBIX
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
HCIBITAHUH, OTYETHI O | METOIUKU PAOOT 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 AUCHUILVIMHBI, CTPYKTYPHPOBAHHO€ 110 TEMaM, ¢ YKa3aHUEM BH/10B
y‘lEﬁHLIX 3aHATHI 1 OTBEACHHOI'0 HA HUX KOJIN4YeCTBaA aKaJJCeMHUYECCKUX YacoB

3 Buzpl yueGHOI paboThI, BKITIOYast
E CaMOCTOSITECIIbHY IO pa60Ty
g o0yJaromuxcs ¥ TPyJI0EMKOCTh
‘i (B yacax)
'S KonTakTHast paboTa
S TPEToIaBaTelsl ¢
2 3 00y4aroIUMHCs DopMbi TeKyILero
a S 5 KOHTPOJIS
5 < = a =
Ne 3 = = = = < YCIEBaEMOCTH;
Paszaen AuMCHUILITHHBL TEMbI < o 9 = S = .
/1 5 = = E & E Dopma MPOMEKYTOUHOM
o 3 E 3 S by E g aTTeCTaluu
2 E g9 = 2] (no cemecmpam)
= =1 8 = = S =%
= [ s 2 = 5]
9] 5} a, 9 = =
£ 2| g8 E |3
=8 < = a ©
= = E 5
% 2 z
= a =
= 5 §
S
[IpoBepka
1 | «YMHBIE» TOAMMEPHI 8 6 | 6 6 6
otyetoB JIP
KuakokpucTtamindyeckue ITpoBepka
2 8 10 | 6 10 6
MOJIUMEPHI otuetoB JIP
WHTepnonnMepHbIe [IpoBepka
3 8 10 | 6 10 1 6
KOMIIJIEKChI otyetoB JIP
IIceBnoxnBas MpoBenKa
4 | paguKanbHas 8 10 | 6 10 1 6 POBCP
otyetoB JIP
MOJIAMEPU3ALINS
ITpomexxyTouHast
p y 8 10 9K3aMeH
aTTecTalus
Hroro yacos 108 18 36 12 24 18




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 CaMOCTOSITEJIbHOM | BBIMOJHEH 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)JIGK JSIpH
[TonsiTHe 06 «yMHBIX» |0 JIP «CunTe3 YIp
DHBHTOro 4 |JIP. VCTHOE |BIM COEIUMHEHUAM
110JIMMEPax p cobecenoBan
COTIOJIMMEPaY
ue
8 [loaroroBka oTuera [Iposepka IIpaktukym no
o JIP oT4eTa 1o BBICOKOMOJIEKYJISIPH
)KI/II[KOKpI/ICTaJIJII/IHeC «Cononumepuzanus 1-9 2 JIP. YcTHOE | BIM COEIMHEHUSIM
KHE IIOJIMMEPBI METUIIMETaKpuiara ¢ COﬁeCCHOBaH
. Henens
AKpHUIIOBOI1 ne
KHCJIOTON»)
8 [Ku JIKOKPHUCTAJIIINYEC [TogroroBka otyera [IpoBepka IIpakTukym o
KHE MOJIUMEpbI o JIP «Cunres OTYETA 110 BBICOKOMOJIEKYJIIPH
MIOJIMBUHUJIOBOTO 4 |JIP. YcTHOE  |bIM COEIMHEHUAM
CIIUpPTa THIPOIU3OM cobecemoBaH
MI0JIMBUHUJIAIIETATa» ue
8 |HuTepnonuMepHbIe [TonroroBka otyera [Iposepka IIpaktukym no
KOMILIEKCEI o JIP oT4eTa 10 BBICOKOMOJIEKYJISIPH
«Uccnenosanue JIP. YcTHOE |BIM COEOUHEHUSIM
nporecca 6 |cobecemosan
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
[TceBnoxuBas 6
BOZIOPACTBOPUMBIMHU cobecenoBaH
paauKajibHas TIOJIMBJIEKTPOJIUTAMU e
MOJIMMEPpHU3ALN I »
OO011ast TpPyZ0€MKOCTh CAaMOCTOSTENIbHONW PabOThI IO 24
JUCIUTIIINHE (Yac)
BIOI[)KCT BpPEMCHU CaMOCTOSITEIbHOM pa6OTLI,
MPEAYCMOTPEHHBIN YIEOHBIM TIJIAHOM JIJISl JAaHHOM 24

4.3. ConepxxaHue pa3iejioB U TeM TUCHHUILINHBI

TpynoemkocTsb
JIUCLIUTUINHBI 3
(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 pPaavKaIbHYIO
ITOJINMEPHU3ALUIO.

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

WNuundeprepras nonumepusanus.

[Tonumepusanys BUHUIOBBIX MOHOMEPOB B IIPUCYTCTBUE HUTPOKCUIIOB U
AJIKOKCHAMHHOB.

[Tonumepuszanusa ¢ nepegadyer Lenu IO MEXAHU3MY IIPUCOCIUHEHHUS-
(dhparmeHTaIMu.

KoHTponupyemplii CUHTE3 MakpOMOJIEKYJ II0 MEXaHU3My C IEPEHOCOM
aToMa.

Bo03M0XXHOCTH MPAKTUYECKOTO MPUMEHEHHUs IICEBI0KMBOUN PaUKaIbHON
IIOJIMMEPH3ALIUH.

DopMBI TEKYLIETO
KOHTPOJISt

Y CTHBIN OMPOC, OTYETHI

®opma
MIPOMEXYTOUHOU
aTTecTaluu

3a4€T

4.3.1 [lepeyeHb NPAKTUYECKUX 3aAHATHH U JIa0OPATOPHBIX padoT

TpynoemMkocTh
(gac.) © g =
8| 3&E
Ne paznena u TeMbl F 5 > 5
Ne /it HamnmeHoBaHMe 1a00paTOpHBIX paboT = g5
JMCIUTIIMHBI (MOTYJIs) B W3 uux 52 g 2
cero HpaKTHYecKas 8 ] &z
qacoB Q =
TIOJITOTOBKA
1 | «Ymuble nonumeps» | 1. CuHTe3 ceTyaroit IK-4
MOJTMAKPHIIOBOM KUCIIOTHI U 12 12
CBOM CTa rHJporeici.
2. CuHTE3 IPUBUTOTO
cornojuMepa BUHUJIaleTaTa Ha
MOJTUMETUIIMETAKPUIIAT =
2
2 Kunkokpucramnuye | 1 Cononmmepuszanus 12 12 )
CKHE TTOJIUMEPHI MEeTUIIMETaKpuiiaTa ¢ é
AKpUJIOBOM KUCIIOTOM. g
2. CuHTE3 NOIMBUHWIOBOTO =
=
CIUpTa T'UIPOJIM30M g
MOJTMBUHUJIAIIETATA >
3. Cononumepusanus cTupoia
C METHJIMETAKPUIIATOM
3 | Uarepnonumepusie | 1. MccrnenoBanue mpoiiecca 12 12
KOMILIEKCBI KoMIuiekcooOpazoBanus BMC
C OJIMTOMEpPaMHU




2. ONOKyIALMS IUCIEPCHBIX
CUCTEM BOAOPACTBOPUMBIMHU
TIOJIMBJICKTPOJIMTAMU

4.3.2. IlepeyeHbr TeM (BONMPOCOB), BHLIHOCHMbBIX HAa CAMOCTOSITEJIbLHOE H3y4YeHHe
CaMOCTOSITe/IbHOI padoThI CTYIEHTOB

dopmupyemast
Ne Tema 3amanue PMHPY NJIK
KOMIIETEHIIUS
1 | «YMHBIE TOTUMEPHI» BrinosiHeHUE TPAKTUYECKHUX MK-4.1
3aJJaHUHA 110 TeMe « Y MHEBIE T1K-4 )
I1K-4.4
MOJIMMEPBI»
2 | Kunkokpuctaymimyeckue | BpITTONTHEHHE MPaKTHYECKUX
MOJIMMEPHI 3aJlaHUM 110 TEME [IK-4.1
T1K-4
«KuaKoKkpuCTaNIMUECKHE T[1K-4.4
MTOJIMMEPHI»
3 | UaTepnoaumepHbIe BrlinonHeHNE MPaKTHYECKUX
KOMILJIEKCEI 3aJaHul 110 TEME TIK-4.1
T1K-4
«HTepnomuMepHbIe [1K-4.4
KOMILIEKCEHI»
4 | [IceBmoxuBast BrlinonHeHNE MPaKTHYECKUX K-4.1
paavKanbHa s 3aJaHui 110 TeMe « Y MHBIC TIK-4 K 4' 4
MTOJTMMEPH3AITUs TTOJIMMEPBD) '

4.4. MeToauueckue YKa3aHus 110 OpraHusainum CaMOCTOSITENbLHOM paGOTLI CTYAEHTOB

CaMocTtosiTennbHasi paboTa CTYJIEHTOB, CBSI3aHHAs C MOJTOTOBKOH OTYETOB 10
BBITIOJTHEHHBIM J1a00paTOPHBIM paboTaM, 3aKpeIUIeHHEeM TEOpPEeTHYEeCKOro MaTepuana B BUIE
MOATOTOBKH K KOJUIOKBUYMaM, IIPOBOAUTCA BO BHECAYJUTOPHOC BPEMI.

Cmpykmypa omyema no nabopamopnot pabome:

1. Hens paboTHI.

2. TeopeTnueckas U SKCIIEPUMEHTaIbHAs YacTh.

3. Brimonnenne PaCYCTHBIX B COOTBETCTBUU C MCTOJUYCCKHMMU YKa3zaHUAMHU K Ka)KﬂOﬁ
pabore.

4. BwiBog (Ha OCHOBE MOJTYUYEHHBIX PE3yIbTaTOB).

Metoanyeckre peKOMEHIAlMU IO BBIIOJHEHUIO JA0OpaTOpPHBIX paboT M 00paboTke
MOJTYYSHHBIX OJKCIIEPUMEHTAIFHBIX JAHHBIX O KaxIoi jabopaTopHOil paboTe ommcaHbl B
METOAMYECKMX YKa3aHUSAX Ha BBIMNOJHEHUE J1a0OpaTOpHbIX paboT MO  HPaKTUKyMy
«Bpicokomonekynsipubie coeaunenus» /B.A.Kpyrnosa.- Upkyrck: U3n. Upkytck. roc. yH-Ta,
2006. 52 c. u yue6HOM nocoOuu - IIpakTUKyM MO BBICOKOMOJIEKYJISIPHBIM COEIUHEHHIM: yuel.
nocoowue / mox pena. B. A. Kabanoga. - M. : Xumus, 1985. - 224 c.

4.5. IlpumepHasi TeMaTHKA KypCcOBbIX padoT (IpP0eKTOB)
HET

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

TUCHUATIIMHBI (MOIYJIS)



a) OCHOBHAsI JIUTepaTypa

1 Xammposa, C. 0. CoBpeMeHHbIe METO/IbI HCCIIEIOBAHUS TOJIMMEPOB : yueOHOe ocodue
/ C. FO. Xammupoa, M. X. Jlurunos, M. b. beruera. — Hanpuuk : KbI'Y, 2015. — 107 c. —
Tekct : onexTpoHHslii / Jlamb @  2JIEKTpOHHO-OMOnmWoOTewHas cuctema. —  URL:
https://e.lanbook.com/book/170846 (mara obOpamenus: 12.04.2022). — Pexum goctyma: ajis
aBTOPU3. II0JI30BATEIICH.

2. MeToapl WCCIENOBaHHS COBPEMEHHBIX IOJIMMEPHBIX MAaTepHajoB : Y4eOHO-
meroaunyeckoe nocodue / cocraBurens O. I'. 3ampinuisieBa. — Hwxuauit Hosropog : HHI'Y um.
H. WN. Jlo6aueBckoro, 2012. — 90 c.— Tekcr: snexkTpoHHBIN // JlaHb : 3JIE€KTPOHHO-
oubmuoreuynast cucrema. — URL: https://e.lanbook.com/book/153485 (mara oOpameHus:
12.04.2022). — PexxuM JOCTYyIIA: JJIs aBTOPHU3. MOJIb30BaTEIIEH.

3. Kapumos, O. X. 3enenas xumus : yaeoHo-meroauueckoe nocooue / O. X. Kapumos, E.
M. Mapuunkeuy, A. 1O. I'opogkoB. — Mocksa : PTY MUPDA, 2021. — 46 c.— Tekcr :
AJIEKTPOHHBIN // Jlanp : AJIEKTPOHHO-OMOTMOTEUHAS CHUCTEMA. YRL:
https://e.lanbook.com/book/218660 (mara oOpamieHus: 12-04-201@-;‘5@&“ /,/r

\(

aBTOPU3. IIOJI30BATEIICH.

0) 10MOJIHUTE/IbHAS JINTepaTypa

1. Konrponupyemas "xuBas" paaukaigbHas mojmMmepusands. Merom.ykas. JILS. Ilapuk.
Upxkytck: UT'Y - 2008

2. Jleiikun FO.A. ®U3MKO-XUMUYECKHE OCHOBBI CHHTE3a TIOJIMMEPHBIX COPOEHTOB YUeOHHUK. 2-€
u3f, uctpas. (311.)- Mocksa: Jlane. JlabopaTtopus 3Hanmii — 2011 — Pexxum goctyna ObC «3narenscTBo
«JIanb»

3. DKOJIOrMYeCKM 4YHCThIE TEXHOJOTHH [DIeKTpOoHHBIA pecypc]. — Pexum mocryma:
http://www.cleandex.ru/articles/2007/11/20/residue_utilization25, cBoOoqHBIN. — 3ariaBue ¢ 3KpaHa

4. TOCT 24888-81. Ilnactmacchl, MOIUMEPHl U CUHTETHUECKHUE CMOJIBI. XUMHUECKUE
HauMMEHOBaHMS, TepMHUHBI M omnpenenenus [Tekct].-BBen. 01.07.1982.- M.: HsznarenbcTBO
cTa”aapTos, 1991. - 22 c.

5. Tyros U. U. , Koctpsikuna I'. . Xumus u pusuka nonumepon: YueOHoe mocodue
1utst By30B — M.: Xumwst, 1989. — 432 c.

6. Cytarun B.M., bornanerosa JI.M. Xumus u ¢puzuka nonumepon: YuebHoe mocodue.
— Tomck: U3n-so TIIVY, 2003. — 208 c.

7. PoBkuna H. M., JIsankoB A. A. JIabopaTOpHBIi NMPaKTUKYM 110 XUMUHU U TEXHOJIOTHH
nosmmmepoB. Yacte 1. OCHOBHBIE METOJIBI MOMYUYEHHUs MOJIUMEpPOB: YdeOHoe mocobue / H. M.
PoBkuna, A. A. JIsnkoB — Tomck: M3a-Bo ToMCKOTro noauTeXHU4eckoro ynusepcurera, 2007, —
132 c.

8. Caposa A. H., boprtaukos B. I'., 3aukun A. E. u np. IIpakTUKyM MO TE€XHOJIOTUH
nepepadOTKU M UCTIBITAHHUSM MTOJTMMEPOB M KOMITO3UITHOHHBIX MAaTEPHAJIOB: Y YEOHUKH U YUCOHBIC
nocoOust s CTyI€HTOB BBICHIMX YueOHbIX 3aBegeHnii — M.: KonocC, 2011. — 191 c.

B) ba3bl 1aHHBIX, MHPOPMALIMOHHO-CIIPABOYHbIE H MOUCKOBbIE CHCTEMbI

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 (bubGnuorexa Xumuyeckoro
dhakyapreta MI'Y um. JIomoHOCOBA)

6. http://www.gpntb.ru/ (CocynapcTBerHas nyOindYHas HAyYHO-TEXHUYCSCKAs]
OubMoTeKa)

7. WWW.SCIrus.Com — moucK Hay4HOW MH(OPMALIUH 110 )KypHaJlaM U web

8. www.elibrary.ru — nay4nas snekrporHas oudanoreka POOU

B coorBerctBum ¢ m. 4.3.4. ®I'OC BO, oOyuarommumcsi B TeUE€HHUE BCEro IMepuoja
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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/

o0ydyeHus1 00€CTeueH HEOTPAaHMYCHHBIH NOCTyn (yHajJeHHBIH IOCTYIN) K  AJICKTPOHHO-
OMOTMOTEYHBIM CHCTEMAaM:

1. OrtkpbiTass 3nekTpoHHass 0aza pecypcoB M HCCIEAOBaHUN «YHHBEPCUTETCKAs
unpopmannonnas cucrema POCCHUS» [Dnextponssiii pecypc] : caidt. — Pexum
nocryma: http://uisrussia.msu.ru GeccpouHbIi

2. TocynapctBenHnass wuHpopManmoHHass cucreMa «HamwoHanpHass —3IEKTpPOHHAsS
OuOMoTeKa» [DIEKTPOHHBIN pecypce] : calT. — Pesxxum moctyma: http:/H36.pd. 6eccpounblii

3. Hayunas anexkrponnas oubnuoreka « ELIBRARY.RU»y [DnexkTpoHHEIH pecypc] : CailT.
— Pexxum nmocryma: http://elibrary.ru/defaultx.asp. - Kourpakr Ne 148 ot 23.12.2020 r. AKT oT
24.12.2020 r. cpok geiictBus mo 31.12. 2021 r. moctym: http://elibrary.ru/

4. OBC «UznmarensctBo Jlanb». KonTpakt Ne 100 ot 13.11.2020 r. Akt Ne 671 ot
14.11.2020 r.; Cpok gerictus no 13.11.2021 r. noctyn: www.e.lanbook.com

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

6. OBbC DY3 «bubmuorex». ['ocymapcrBenusbiii kKoHTpakT Ne 019 ot 22.02.2011 r. OO0
«bubmmorex». JlunensnonHoe cornamenne K [ocymapctBeHHOMY KoHTpakTy Ne 019 or
22.02.2011. Anpec noctymna: https://isu.bibliotech.ru/ Cpok aeiicTBus: 6eCCpOYHBIIA.

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

8. DBC «Ai#ibykc.py/ibooks.ru» Kourpakr Ne 99 or 13.11.2020r.; Akt Ne 99A ot
13.11.2020 r. Cpok getictBus mo 13.11.2021 r. mocryma: http://ibooks.ru

9. OO0 «32nekrponnoe m3marenbcTBo KOpaiity. Kontpakr Ne 60 ot 23.09.2020r. Akt
npuema-nepenaun Ne 3263 ot 18.10.2020; Cpok pgeiictBus no 17.10. 2021 r.
noctyi: https://urait.ru/ JIuuensuonusiii kKontpakt Ne 04-E-0258 ot 20.09.2021r. AKT npuema-
nepemaun Ne 5684 ot 18.10.2021; Cpoxk aeiictBus mo 17.10. 2022 r. gocryim: https://urait.ru/

10. OO0 «MBUCy», koutpakt Ne 157 or 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 «I'pebennuxoB», koHTpakT Ne 147 ot 23. 11.2020 r.; Akt ot 25.12.2020
r. Cpok ageiictBus ¢ 01.01.2021 mo 31.12.2021 r. goctyn: http://grebennikon.ru

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
6.1. YueOHo-1a60paTOpHOE 000py10BaHUE:

[lomemenuss  uigs  TpoBeNEHUs  JIEKUUMOHHBIX U JaOOpaTOPHBIX  3aHSTHH,
YKOMITJIEKTOBaHHBIE HEOOXOAMMBIM 00O0py/loBaHHEM, NpHOOpHONH 0a30il M peakTUBaMH, a
UMEHHO:

- ayJUTOPHM, OCHAIICHHBIE MYJIbTUMEIUWHBIMU CpPEACTBAMM, Uil IPOBEICHUS
ayIUTOPHBIX U MIPAKTUYECKUX 3aHATHH (aya. 5, 6, 402, 423, 426);

- 1abopatopHble NpakTUKyMbl (aya. 410, 421) mo BEICOKOMOJIEKYJIIPHBIM COETUHEHHUSM,
OCHAIIIEHHBIE CIIETYIOINUM 000pyA0BaHUEM:

Ne n/m HanmenoBanue KoangectBo
1 2 3
1 BrITspkHOM mIKad 6
2 BoocTpyliHble BaKyyMHBIE HACOCHI 6
3 Mermanka ¢ 3JeKTpOIPUBOIOM 4
4 MarHuTHas MelanKa 6
5 Pedppakromerp UPD-22 2
6 Cymmeaenid mkag CHOJI -3,5 3
7 Becsl 4
8 [ITaTuBbI 28
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http://uisrussia.msu.ru/
http://нэб.рф/
http://elibrary.ru/
http://elibrary.ru/defaultx.asp
http://elibrary.ru/
http://e.lanbook.com/
http://e.lanbook.com/
https://isu.bibliotech.ru/
http://rucont.ru/
http://ibooks.ru/
https://urait.ru/
https://urait.ru/

9 Tepmocrar 6
10 [Tuposm3Has neynb 2
11 Habop XxuMu4ecKoii MoCy/Ibl U peaKTHBBI
12 JlaGopaTopHBIE CTOJIBI 20
13 ITrcCbMEHHBIC CTOJIBI 18
6.2. [IporpaMMHOe obecreyeHue:
HanmenoBanue JHara (EPOK
O6ocHOBaHHE I IERCTBUS
Ne IIporpammuoro Kon-Bo BbLIAYU
monp3oBanus 110 mpaBa
MPOAYKTA JIMICH3UN
T10JIb30BAHUS
1. | Microsoft Office Professional 12 Howmep Jlunensuu Microsoft | 01.12.2009 | Geccpouno
Plus 2007 Russian Academic 46211164 T'oc.KOHTpaKT
OPEN No Level Ne 03-162-09 ot 01.12.2009
2. | Microsoft® Windows® 12 Howmep Jlnmensuu Microsoft | 01.12.2009 | 6eccpouno
Professional 7 Russian 46211164 T'oc.kOHTpaKT
Upgrade Academic OPEN No Ne 03-162-09 ot 01.12.2009
Level Promo
3. | OpenOffice 4.1.3 YcnoBus Y CIoBUSI UCTIONB30BAHUS 110 Ycnous 6eccpo4HO
MpaBoo0JIax | CCHUIKE: npaBoobiiazn
aTesst https://www.openoffice.org/l aTess
icenses/PDL.html
6.3. Texunuyeckue v JIeKTPOHHbIE CPeCTBA:
Meroauueckoll ~ KOHUEMLMEN  MPEnojaBaHus  NPEAYCMOTPEHO  HCIOJIb30BAaHHUE
TEXHUYECKUX U DIIEKTPOHHBIX CPEICTB OOy4YeHUS M KOHTPOJIS 3HAHUH CTYICHTOB:

MYJIbTUMEAUIHBIC IPE3CHTALINH.

VIil. OBPA3OBATEJIBHBIE TEXHOJIOTI'MA

B nponecce usydenus aucuumiiuHbl « COBpeMEHHBIE METOJIbl MOJMMEPHON XUMHUUI»
YUTAIOTCS JIEKIIUH, TPOBOJISATCS CEMUHAPBI, JIAOOPATOPHBIE PAOOTHI M KOJUIOKBUYMBI.

Ha naGopaTopHbIX 3aHATUSAX, KOTOpBIE COCTaBIAIOT Oosee MOJNOBUHBI (956%0) oT
KOHTAKTHOM palOoThbl, KaXAblil CTYJIEHT BBINOJHAET JIAOOPATOPHYIO paboTy HHIUBUAYaIBHO.
Takoil BuA opraHuzanuu o0y4yeHHUs] CIOCOOCTBYET MPUOOPETEHHIO HABBIKOB CaMOCTOSITEIbHOTO
BEICHUS OSKCIEPUMEHTAJIBHBIX pabOT, HAaBBIKOB oOOpamieHus M paboThl € pa3IMYHBIMU
XUMHYECKHMH BEIIECTBAMHU U MIPUOOpPaMHU, OPTaHU3aIMN METOINKH SKCIIEPUMEHTAIBHBIX padoT,
a TakXe COCTaBJIEHUS NMPOTOKOJIOB OTYETOB XMMHUYECKHUX dKCIepUMeHTOB. [loAroroBka oTueToB
10 JTabopaTopHBIM paboTaM (HOPMUpPYET YMEHHUE MPOBOAUTH NMEPBUYHBINA aHAIN3 PE3YJIHTATOB C
y4eToM OOIIUX 3aKOHOMEPHOCTEH, (OpPMYIHPYEMBIX B paMKaxX OpraHH4ecKOM XUMHHU, U
(bopMyITHpPOBATH TPAMOTHO BBIBOJIBL.

B kadecTBe MHTEpakTUBHBIX (HOpM O0O0ydeHHs, NMPUMEHSEMBIM B Ipolecce OO0y4YeHHS,
POBOJIATCS cOOECeTOBaHMS MTPH 3aIIUTE OTYECTOB IO MPAKTHYECKUM 3aHITHSIM.

[Tpu peanuszanuu nporpaMMbl JaHHOM JUCHUIUIMHBI UCHIOIB3YIOTCS Pa3IUUHbIe
00pa3oBaTenbHbIE TEXHOJIOTUN

1. | Pa3noypoBHeBOe
o0yueHue

VY npemnogaBarens MOSBISETCS BO3MOKHOCTh IIOMOTATh CIIaboMY,
YIESATh BHUMAHUE CUIILHOMY, PEANTM3YETCS KEIAHUE CUITbHBIX
ydaiuxcs ObICTpee U Tiy0Ke MpOJABUTaThCS B 00pa30BaHUH.
CuIibHBIE yUaluecs: yTBEP)KIal0TCS B CBOMX CIIOCOOHOCTSIX,

11



cyabble MOJTy4aloT BO3MOKHOCTD UCTIBITHIBATh YUEOHBIN yCIeX,
MTOBBIIIAECTCS] YPOBEHb MOTHBALIMH YUYCHBbS.

2. | IIpoextHbie MeTonbl | PaboTa mo qaHHO# METOIMKE 1aeT BO3MOKHOCThH Pa3BUBATh

o0yueHus UH/MBU]yallbHbIE TBOPYECKHE CIIOCOOHOCTH ydaluxcs, 6onee
OCO3HAHHO MOAXOJUTH K MPO(PECCHOHATTLHOMY U COITUAIEHOMY
CaMOONPEIECIICHUIO

3. | UccnenoBarensckue | JlaeT BO3MOXKHOCTD y4YaIIUMCSI CAMOCTOSITEIILHO TIOMOJHSTH CBOH

METO/bI B 00y4E€HUH | 3HaHMs, ITTyOOKO BHUKATh B U3y4aeMylo IpobiaeMy U
MpearnoiaraTh MyTH €€ PEIICHHs, YTO BaXXHO IpU GOPMHUPOBAHUHU
MHUPOBO33PEHHUA. ITO BaXKHO IS ONIPENEICHUS UHINBH Ty AJIbHOU
TPAaEeKTOPUH PA3BUTHSI KAKIOTO 00YJarOIEerocst

4. | JlekuuoHHO- JlanHas cucrema 1aeT BO3MOKHOCTb CKOHLIEHTPUPOBATh
CEMHUHAPCKO- MaTepual B OJ0KH U MPEMOAHOCHUTD €0 KaK eIMHOE 1eJI0e, a
3a4eTHasi CHCTEMaA KOHTPOJIb IPOBOJUTH 110 IIPEABAPUTEIBLHON TOATOTOBKE

o0yyJaronmxcs

5. | Unpopmanmonso- V3MeHeHMe u HeorpaHUYEHHOE 000TalleHUe COIePIKaHUs
KOMMYHMKAIIMOHHBIE | 00pa30BaHUsl, HCIIOJb30BAaHNUE UHTETPUPOBAHHBIX KYPCOB, JOCTYI
TEXHOJIOTUH B MHTEPHET.

6. | Cucrema dopmupoBaHuE NEPCOHUPUIIMPOBAHHOIO yU€Ta JTOCTHKEHUN
MHHOBAIIMOHHOM o0yyaroIerocsi Kak HHCTpyMEHTa Ielarorn4ecKoil o1epKKU
OLICHKH COLIMAJIBHOTO CAMOOIIPENEIICHNUS, OIIPEIEICHUS TPACKTOPHUH
«1opThoIno» VMHJMBUAYAIbHOIO Pa3BUTHUS JINYHOCTU

HaumeHnoBaHue TeM 3aHATHIH C HCIOJIB30BAHHEM AKTHBHBIX GOPM 00y4YeHHS:
Ne Tema 3angaTus Bup 3ansatus @opma / Metozst Kor-so
HMHTCPAKTUBHOI'O 06y‘IGHI/IH 4a4COB
«YMHBIE TOIMMEPHI» MIPAKTHYECKUE OTYET 12
Kunkokpucramnmyeckue
MIPaKTUYECKHE OTUeT 12
MIOJIMMEPBI
NHTtepnionumepHsie
COMILIICKCEL MIPaKTUYECKHE OTUET 12
HToro gacos 36
VIill. OHEHOYHBIE MATEPHUAJIBI JJIs1 TEKYHWEI'O KOHTPOJIA H

MPOMEXYTOYHOM ATTECTAIIUA

8.1. OueHOYHBbIE CPEACTBA TEKYLIEr0 KOHTPOJISA

OneHouHbIE CpeicTBA TEKYLIET0 KOHTPOJISt GOPMUPYIOTCS B COOTBETCTBHH C [lookeHnem
0 OayIbHO-PEUTHHTOBON cHcTeMe yHHMBepcuTeTa. HazHaueHHe OIIEHOYHBIX CPEACTB TEKYIIETO
KOHTPOJIS - BBISIBUTH Y oOydaromuxcs copmupoBaHHOCTh KomneTeHnmii: [1K-4.

Kommerenimm,
No Bi1 KoHTpos KoHnTponupyemblie TeMbI KOMIIOHEHTBI
(paznensi) KOTOPBIX
KOHTPOJIUPYIOTCS
1 Brinonnenue nabopaTopHbIX
pabot. Hanncanue oT4eTos. «YMHBIE ITOJTUMEPBD [1K-4
Komnoksuym
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2 Brimonnenue nabopaTopHbIX Kunkokpucraminueckue K-4
pabot. Hanucanue oT4eToB. MOJIUMEpPBI
3 Brimonnenue nabopaTopHbIX WNHTepnonumepHbie K-4
pabot. Hanucanue oT4eTos. KOMILJIEKCBI
4 | BeimonHeHue 1a00paTOpHbIX IIceBnoxuBas
pabot. Harncanue oT4eToB. paauKaibHas I1K-4
IOJINMEpHU3aLus

BOIIPOCHI IJIs1 COBECE/IOBAHMSA

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

Tema 1

1. IloHsiTHE «YMHBIE» TTOJIUMEPHI.

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

3. OcoOeHHOCTH CTpOEHHS MOJIUMEPOB (LENOYEYHOE CTPOCHHE, MHKPOCTPYKTYpa,
TOTIOJIOTHS ).

4. I'eni MOJIMMEPOB.

5. [Tonmumepsl, 9yBCTBUTEIBHBIE K THAPOGMIEHO-THIAPO(GOOHOMY OanaHCy pacTBOPUTEIIS.
[IpakTHueckoe MpuMEHEHNUE.

6. Ilonumepsl, UyBCTBUTENbHBIE K U3MeHeHUI0 pH cpenbl. MoHOMEpBI, UCTIOJIb3YEMBIE J1T1S
ux nonydenus. [IpakTuyeckoe npuMeHEHHE.

7. Ilonumepsl, 4YyBCTBUTENIbHBIE K W3MEHEHUIO TeMIlepaTypbl cpenbl. [Ipumepsl
nonuMepoB, odnanaromux HKTP, u ux noseaeHue B BOAHBIX cpeiax.

8. lpyrue BuABI YyBCTBUTEIHHOCTH «YMHBIX)» TOJIMMEPHBIX CHUCTEM: HAa XUMHYECKHM
COCTaB Cpe/Jibl, 3JIEKTPO- U CBETOUYBCTBUTEIIbHBIE TIOJIUMEPHI.

9. IIpMeHeHNnEe «YMHBIX» IOJIMMEPOB B MEJIULIMHE.

10. MemOpaHsbI ¢ peryanupyeMoil MpoHUIIaeMOCTBIO.

11. Beinenenue u uMMoOMiIM3aius OEIKOBBIX BEIIECTB.

12. buoIornYecKy aKkTUBHBIE TOJIMMEPBI.

Tema 2

13. TloHsATHA: KUIKUE KPUCTAIUIBI, Me30(a3a, N30TPOITHAS KUKOCTb.

14. ®a3oBble nepexobl B KUIKOKPUCTAIINYECKIX CUCTEMAX.

15. MonekynspHoe CTPOCHHE KUIAKOKPUCTAUIMYECKUX COCAVMHEHHMN: KaJaMUTHUKH,
JUCKOTHUKH. [IpuMepbl ME30reHHBIX IPyIIL.

16. IloHATHSA TEPMOTPOIHBIE U JIMOTPOIHBIE )KUIKHE KPUCTAJLIBL.

17. CtpykTypa *XHIKHX KPUCTAJUIOB: TPU OCHOBHBIX THHa cTpyKTyp KK-coennnenuii:
CMEKTHUYECKUH, HEMAaTUYECKUN U XOJIECTEPUYECKUM.

18. Anuzotponust pU3N4EeCKUX CBOMCTB KUAKUX KPUCTAIIIOB.

19. JKuakokpucTalsIM4eCKUE TMOJIMMEPbl C ME30T€HHBIMU TIpylIamMM B OCHOBHOW U
6okoBoit nienu. ['pebHeoOpasubie noaumepsl. [Ipumepsl nonumepos.

20. TepMOTpONHBIE U JTUOTPOIIHBIE JKUIKOKPUCTAIUINUECKUE TToTUMEPEHI. [Ipumepsr.

21. OcoOeHHOCTH CBOWCTB KUAKOKPUCTAUIMYECKUX TIOJIMMEPOB IO CPaBHEHUIO C
HU3KOMOJIeKysipHbIMU JKK-coeTMHEHUSIMU.

22. CuHTE3 KUIKOKPUCTATUINYECKUX MOJIMMEPOB C ME30I€HHBIMH I'PYIIIIaMUA B OCHOBHOMN
LEIIN.

23. CuHTe3 XUJIKOKPUCTAJUIMYECKUX TOJUMEPOB C ME30T€HHBIMH TPYIIaMu B OOKOBOM
LEIIN.

24. [IpuMepsl MPAKTUYECKOTO MPUMEHEHUS )KUIKOKPUCTANINYECKUX TTOJIMMEPOB.
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Tema 3

25. IloHsATHE MHTEPIOIMMEPHOrO KOMILUIEKCA. THIIBI MHTEPIOJIMMEPHBIX KOMILIEKCOB.
IIpumepsl.

26. [IpuMeppl MOAUANEKTPOIUTOB, UCHOJIB3YEMBbIX IPH MOJYYEHUH HHTEPIIOIMMEPHBIX
KOMILIEKCOB.

27. OCHOBHBIE XapaKTEPUCTUKU HWHTEPHOJMMEPHBIX KOMIUIEKCOB: COCTaB, CTEIEHb
3aBEPLICHHOCTH.

28. CTeXuOMETPUYECKHE U HECTEXUOMETPUUECKUE NHTEPIIOIUMEPHBIE KOMIIJIEKCHI.

29. YcnoBust 00pa30BaHMs U PACTBOPUMOCTH HECTEXHOMETPHUUECKUX MHTEPIIOIUMEPHBIX
KOMILJIEKCOB.

30. MeToapl MONY4YEHHS] HUHTEPIIOJMMEPHBIX  KOMIUIEKCOB.  HMHTEPIIOIMMEPHBIX
KOMILIEKCOB. MaTpuyHasi noJIMMepu3anusi.

31. OcoOeHHOCTH CBOMCTB MHTEPIOIUMEPHBIX KOMITJIEKCOB.

32. HHTepnoJMAJIEKTPOJIMTHBIE peakluu. BiMsHuEe HU3KOMOJICKYISIPHBIX COJIed Ha
noBeneHue [19K B BogHBIX pacTBOpax.

33. UHTEepnoNnu3IeKTPONIUTHBIE peakiiii. MolieKysipHOe «y3HaBaHue» B pacTBopax [I1OK.
Peakninu monmmmnoHHOTr0 0OMEHA M TIOJIMMOHHOTO 3aMEIICHUSI.

34. Pa3zHooOpa3ue MOaMdIEKTPOIUTHBIX KOMIUIEKCOB U MEPCIEKTUBBI UX MPAKTHYECKOTO
MIPUMEHEHUS.

Tema 4

35. IlceBnoxkuBast paguKanbHas IOJIMMEpPU3aLUs U YCIOBUS €€ OCYIIECTBICHUS.

36. Kpurepun, xapakTepu3yIonye MCeBJ0KUBYIO PAIUKAIBHYIO OJIMMEPU3ALINIO.

37. Knaccuduxamms mpoueccoB MCeBA0KUBON PaTUKAIBHON IMOJIMMEPU3ALUU: PEAKIIUU
00paTuMOro MHPUOMPOBAHUS, pEaKUUH OOpaTHUMOM Iepenaud ILeNnu, Peakuud OoO0paTUMOro
nepeHoca aroma.

38. MuudeprepHas monumepusaIiusi.

39. Tllonumepusanusi BHHWIOBBIX MOHOMEPOB B IPHUCYTCTBHE HHUTPOKCHIOB U
AJIKOKCMaMHHOB.

40. ITomumepu3zanus ¢ neperadyei LHenu o MeXaHu3My MpUCOeAMHEHUsI-(PparMeHTalllu.

41. KoHTposnupyeMblii CHHTE3 MaKpOMOJIEKYJI [0 MEXaHU3MY C IEpEHOCOM aToMa.

42. BO3MOXHOCTH TNpAaKTUYECKOTO MPUMEHEHUsS  IICEBJOKMBON  paJuKalbHOU
MOJIMMEPU3ALIIH.

8.2. OueHounble cpeAcTBA IS MPOMEKYTOYHOM aTTecTaluu

1. IloHsATHE «yMHBIE» MTOJUMEPBI.

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

3. Oco0eHHOCTH CTpOEHHS TOJIUMEPOB (LEMOYEYHOE CTPOCHHE, MHKPOCTPYKTYpa,
TOTIOJIOTHS ).

4. I'enu nommMepoB.

5. [lonumepsl, 49yBCTBUTEIBHBIE K TUAPODUIBLHO-THAPOPOOHOMY OaslaHCy pacTBOPUTEISL.
ITpakTHYeckoe NpUMEHEHHE.

6. ITontmmepsl, 4yBCTBUTEIBHBIE K M3MEeHEHUIO pH cpenibl. MoHOMEpBI, HCITONb3yEMBIE JUIst
ux nosy4eHus. [IpakTuueckoe npuMeHeHHe.

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

8. lpyrue BUABI YyBCTBUTEIHHOCTH «YMHBIX)» TOJIMMEPHBIX CHCTEM: Ha XUMHUYECKHH
COCTaB CPEJIbl, AIEKTPO- U CBETOUYBCTBUTENBHBIE MIOJIUMEPHI.

9. [IpuMeHeHne «yMHBIX» TIOJMMEPOB B MEULIHE.
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10. MeMOpansbI ¢ peryiupyeMoi TpOHHUIIAEMOCTHIO.

11. Beigenenne 1 tMMOOMIM3AINASL OEJIKOBLIX BEIIECTB.

12. bUOIOrnYecKu aKTUBHBIE TOJUMEPHI.

13. [oHsTHA: KUIKUE KPUCTAIUIBI, Me30(a3a, N30TPOITHAS KUKOCTb.

14. ®a3oBble nepexo/ibl B XKUIKOKPUCTAIUIMUECKUX CUCTEMAX.

15. MonekyisipHOE CTPOECHHUE JKUAKOKPUCTAUIMYECKUX COEAMHEHMN: KaJlaMHUTHUKH,
JUCKOTUKU. [IprMepsl ME30reHHbIX TPYIII.

16. IloHATHSA TEPMOTPOIIHBIE U JIMOTPOIHBIE )KUJIKHE KPUCTAILIBL.

17. CTpykTypa XKUIKHX KPHUCTAJUIOB: TPU OCHOBHBIX TUHa CTpYkTyp KK-coennHeHwuii:
CMEKTUYECKUI, HEMAaTUYECKUN U XOJIECTEPUUECKHIM.

18. AHn3zoTponust GU3NIECKUX CBOMCTB )KUIAKUX KPUCTAIIIOB.

19. JXXuaxkokpucrasIm4ecKUe MOJIMMEPbl C ME30T€HHBIMU IpylIamMHM B OCHOBHOW U
6okoBoii enu. I'peGHe0Opa3Hble noauMepsl. [Iprumeps! ToaMMEpOB.

20. TepmoTpoOnHbIE U JTUOTPOIIHBIE KUIKOKPUCTATUINYECKUE TTOaUMeEpHI. [Ipumepsl.

21. OcobeHHOCTH CBOWCTB >KUIKOKPUCTAJUIMYECKMX IOJMMEPOB I10 CPaBHEHUIO C
HU3KOMOJIeKyJIsIpHbIMU JKK-coequnenusaMu.

22. CuHTe3 KUJIKOKPUCTAUIMYECKUX MTOJIMMEPOB C ME30T€HHBIMH I'PYIIIaMH B OCHOBHOM
LEMH.

23. CuHTE3 KUAKOKPUCTANIMYECKUX MOJIMMEPOB C ME30I'€HHBIMU IpyIIiaMu B OOKOBOM
LEMH.

24. TIpumepsl NPaKTUYECKOTO MPUMEHEHUS KUAKOKPUCTATIINYECKUX [TOJIUMEPOB.

25. IloHsATHE MHTEPHOJIMMEPHOTO KOMILIEKCA. THUIBl MHTEPIOJUMEPHBIX KOMILIEKCOB.
[Tpumepsr.

26. IIpumepsl MOJIMUAIAEKTPOIIUTOB, UCIONB3YEMbIX MPU MOIYYEHHUH HHTEPIOIUMEPHBIX
KOMILJIEKCOB.

27. OcHOBHBIE XapaKTEPUCTHUKU HHTEPIIOJIMMEPHBIX KOMIUIEKCOB: COCTaB, CTENEHb
3aBEPLICHHOCTH.

28. CrexroMeTpUYeCKre U HECTEXMOMETPUUECKHUE HHTEPIIOIMMEPHBIE KOMIUIEKCHI.

29. YcnoBust 00pa30BaHUs U PACTBOPUMOCTH HECTEXHMOMETPHUUECKUX MHTEPIIOIUMEPHBIX
KOMILJIEKCOB.

30. MeToapl MOMY4YEHHS UHTEPIOJIMMEPHBIX  KOMIUIEKCOB. HMHTEPIOJIUMEPHBIX
KOMIUIEKCOB. MaTpuyHas NoJuMepu3alusl.

31. OcoGeHHOCTH CBOMCTB MHTEPIOIUMEPHBIX KOMITJIEKCOB.

32. VIHTepHoOaMAJIEKTPOIUTHBIE peakuuH. BiusHue HU3KOMOJEKYJSpHBIX cOJed Ha
noseneHne 110K B BogHBIX pacTBOpax.

33. HTEepIIOIMAICKTPOIUTHEIC peakin. MoJIeKyIsIpHOE «y3HaBaHUEe» B pacTBopax [19K.
Peakiiuy moJMMOHHOT0 0OMEHA U MOJIMMOHHOTO 3aMEIIEeHUS.

34. Pa3zHooOpa3ue NOAMAIEKTPOIUTHBIX KOMIUIEKCOB M MEPCIEKTUBBI UX MPAKTUYECKOTO
IIPUMEHEHHS.

35. IlceBnoxxuBasi paguKaibHas MOJIMMEPU3aLUs U YCIOBUS €€ OCYIIECTBIICHUS.

36. Kpurepun, xapakTepu3yIoLye CEeBI0KNUBYIO PAIUKAIBbHYIO OJIMMEPU3ALINIO.

37. Kimaccuduxanms mporeccoB MCeBI0KUBON paIKAILHONW MOJMMEPU3AINH: PEaKITHH
00paTuMOro MHPUOMPOBAHUS, pEaKIUH OOpaTHUMOM Iepenaud Ienu, Peakuud OO0paTUMOro
nepeHoca aroma.

38. UnudeprepHas nonumepusanusi.

39. Tlonumepu3anusi BHHWIOBBIX MOHOMEPOB B MPHUCYTCTBHE HHUTPOKCHIOB U
AJIKOKCMaMHHOB.

40. ITomumepuzanus ¢ nepegadyeld Henu no MeXaHu3My MpUCcoeAMHEHNUs-(PparMeHTalllu.

41. KoHTpoJIMpy€EMBIil CHHTE3 MaKpOMOJIEKYJI IO MEXAaHU3MY € IEPEHOCOM aToMa.

42. BO3MOXHOCTM MPAKTUYECKOTO TNPUMEHEHHUS  IICEBIOKMBOM  PaJUKaIbHON
MOJIMMEPU3ALIIH.
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KPUTEPUU OHEHUBAHUA PE3YJIbTATOB OBYYEHMUA:

1. Cryaenty HeoOXOAMMO BBIMOJHUTH S5 InaboparopHbix pador. Kaxmas pabora
OLICHUBAeTCsd MakcuMyM Ha 3 Oamna. Ilpu BbImomHeHHMH J1TaOOPAaTOPHBIX PAaOOT OLEHUBAETCS
TEXHHUKa BBIIOJIHEHHS, 0(OPMIICHHE OTYETOB, BKIIOYAOIIEE PACUCTHI 3a/IaHHOTO CHHTE3a.

2. TlpemycmotpeHo 5 cobeceoBaHHMA 10 TEOPETUYCCKOMY MaTepHally B BHJE
KOJUTOKBHYMOB. Kakziast TeMa olieHMBaeTcsi MaKCUMYyM Ha 3 0asuia.

MakcumanbHOe KOJTMYEcTBO 0auioB Ha sk3amene 30.

OueHka «Hey10BJIETBOPUTEIBHO»:

(bparMeHTapHOE 3HAHUE IPEAMETA, OTCYTCTBHE YMCHNUI U HABBIKOB IPUMEHEHUS METO/IOB
¥ TIOAXO0/I0B M3y4aeMON AUCIUILIMHBI TIPU PEIIeHUH YUeOHbIX 3a7au (MeHee 50 6amioB).

O1eHKa «y/J10BJIETBOPUTEIHHO»:

HECHCTEMATU3UPOBAHHBIE 3HAHMS MpPEIMETa, YaCTUYHO C(OpPMUPOBAHHBIE YMEHHS U
HaBBIKM MIPUMEHEHHSI METOJIOB M MOJXOJ0B M3y4aeMOH JUCUUIUIMHBI IPU PEUICHUH y4eOHBIX
3anad (50-69 6amios).

OuneHka «xopomo»:

B IIeJIOM, C()OPMHUPOBAHHBIC, HO COZAEpIKAIINE OTICIbHBIC NMPOOeNbl 3HAHUS NPEIMETa,
yYMEHHE NPUMEHSATh METOIBI M MOJAXOJbl U3y4aeMOW AMCIMIUIMHBI IPU PEIICHUH YYEOHBIX H
NPaKTUYECKHUX 33/1a4 C MUHUMAIBHBIM KOJUYECTBOM OIIMOOK HEMPUHIMITMAIBHOTO XapakTepa,
HaJIMYUE HABHIKOB MPUMEHEHHs] METOJIOB U IMOJXOJ0B M3Y4aeMOM JAMCIMIUIMHBI IPU PELICHUH
y4eOHBIX U npakTuyeckux 3anad (70 - 85 6ansos).

OneHka «OTITHYHO»:

c(OpMHPOBAHHBIC U CUCTEMATH3NPOBAHHBIE 3HAHHS TTPEIMETa, CHOPMUPOBAHHBIE YMEHUS
Y HaBBIKY IPUMEHEHHUSI METOO0B M MOJIX0I0B H3y4aeMOH TUCHUIUIMHBI ITPU PEIICHUN YIeOHbIX U
npakThueckux 3anay (86-100 6amioB).

Pazpaborunkn:

:,-.. 1_-5"-'-'-
,.::/ i”"‘— npodeccop Kuxnses B.H.

(n?)dnucf;) ~J - (3aHuUMaemas OOIHCHOCb) (unuyuanvl, hamunus)

IIporpamma coctaBieHa B cooTBeTcTBUM ¢ TpeboBanusmu PI'OC BO u yuerom
pexomenaauuii [1OOII no nanpasnenuto u npoduito noarotrosku 04.03.01 Xumusi.

IIporpamma paccMoTpeHa Ha 3acelaHUM Kadeapbl TEOPeTUYECKOM U MPUKIIaJIHOU
OpPraHNYECKON XMMHUH U MOJUMEPU3ALMOHHBIX IPOLECCOB

[TpoTtokon Ne 07 ot «29» ampenst 2021 .

3aB. kadenpoit /l"“,(f’/"\ Lebes } Onenpmredd O.A.
5/

(

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