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|. IEJIA U 3ATAYH JUCIATITAHBI

Ilesm: TO3HAKOMUTH CTYJEHTOB XUMHUKOB C HEKOTOPBIMHA COBPEMEHHBIMHU HAIPABICHUSMHU
3HaHUS B 00JAacTH NPOM3BOJCTBA, MepepabOTKM M MPAKTUKM XUMUHM U (U3MKH
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUM.

3agaum:

—J1aTh MPEJICTABJICHHE O MHOTOOOpa3uH CTPOCHUH BBICOKOMOJICKYIISAPHBIX COCAMHCHHIA,

—/1aTh TIOHATHS O METOJIaX CUHTE3a U MOAU(PHUKAIIMU BRICOKOMOJICKYISIPHBIX COSAMHECHUI;

—IaTh MIPEICTABICHHUS 0 COBPEMEHHBIX HaIPaBJICHUSIX HCIOJIBL30BaHUA
BBICOKOMOJICKYJISIPHBIX COSTMHEHUH.

B pesynbraThl M3y4YeHHsS TAHHOW IAWCIMILIAHBI CTYICHTBI JOJDKHBI IPEJCTABICHUS O
MaKpOMOJICKYJISIPHOM CTPOCHHHM W  BBITEKAIOIIUX W3 OTOT0 OCOOCHHOCTSAX CBOMCTB
BBICOKOMOJICKYJISIPHBIX COeIUHEHUI. FIMeTh KOHKPETHBIC MPECTABICHUS O METOJIaX CHHTE3a U
WCCJICIOBAHMSI PA3JIUMYHBIX CBOMCTB BBICOKOMOJICKYJISIPHBIX COSAMHCHU.

1. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. YyeOHas IUCHUIUIMHA OTHOCHTCS K BAapUATHUBHOW YacTH MPOrpaMMbI (KypC II0
BBIOODY).

2.2. Insi u3y4eHUs JAHHOW Y4YeOHOW JMCIMIUIUHBI HEOOXOAWMBI 3HAHWS, YMCHHUS U
HaBBIKH, (POPMHUPYEMbIC TIPEIIICCTBYIONIMMHU JUCITUTUINHAMH :

Ne n/nn Koa aucuuninzel HaunmeHoBaHMe NpeAIeCTBYIOUIMX JAUCIUILINH
1 b1.0.12 MexaHuKa 1 MOJICKYJISIpHasT (DU3HKa
2 b1.0.19 Opranuueckasi XuMust
3 b51.0.20 Opranuyeckasi XMMUsl IPOU3BOJHBIX YIJIEBOJOPOJIOB
4 b1.0.23 dusnyeckas XUMHUSA. XUMUYECKast TEPMOJAUHAMUKA
5 b1.0.25 BricokoMonekynsipHble COETUHEHUS

2.3. [lepedeHpb MOCISNYIONMX YIEOHBIX TUCIUTUIAH, JIJISI KOTOPBIX HEOOXOIUMBI 3HAHUS,
YMEHHUsI U HaBbIKU, (OpMUpPYEMbIEC TaHHON y4eOHON AUCIUTIITMHOM:

[Tonyyennble 3HaHUS, YMEHHS W HABBIKM HEOOXOIMMBI TMPHU JaJbHEUIIEM H3yUYCHUH
qucuuruH: b1.027 — «Xumnueckas texnonorusi», b1.0.30 — «Ctpoenue BemectBa», b1.B.07
— «buoopranuyeckas xumus», b1.B.JIB.01.02 - «[Ipuknagnas xumus», b1.B.JIB.03.02 «Xumus
MoHOoMepoB», b1.B.JIB.04.01 — «Xumusi 31€MEHTOPraHUYECKUX COEIUHEHMI». 3HAHHE 3TOU
JTUCIUTITMHBI HEOOXO0IUMO TPH JalIbHEHIIIeM 00y4eHHU B MaruCTpaType U aCIupaHType, a TAKKe
B c(epax mpodeccroHambHON NEATENBHOCTH: 3IpaBOOXpaHEHHe (CHHTE3 M KOHTPOIb KauecTBa
JIEKAPCTBEHHBIX MPENapaToB), XUMHS MTPUPOTHOTO OPTaHUYECKOTO CHIPhs (M3y4eHHE COCTaBa U
pa3paboTka crmoco0oB TepepaboTKM M MPAKTHUUYECKOTO HCIIOJIB30BaHUS TPOAYKTOB U3 YIJI,
He(TH, IPUPOIHOTO Trasza) u Ap.

I1l. TPEBOBAHUS K PE3YJIIBbTATAM OCBOEHUSA JUCLHUITJINHBI

[Ipomiecc OCBOCHHSI JTUCHUIUIMHBI HampaBieH Ha (HOPMUPOBAHHE KOMITCTCHIIHIA
(onemeHTOB cneayronmx kKommereHnuit) B coorserctBun ¢ ®I'OC BO u OIT BO nmo nanHOMY
HarnpasieHuto 04.03.01 «Xumus», mpoduiib: TeOpEeTUUIECKas U MPUKIIATHAS XUMUSL.

Ilepeyenn nuIaHNpyeMbIX pe3yJIbTATOB 00y4eHHs MO JUCHUIINHE (MOAYJII0),
COOTHECEHHBIX C HHAMKATOPAMH JOCTHKEHHS KOMIIETECHIIUH



HNuauxkaropsl

Komnerennus . Pe3ynbTaTsl 00yyeHus
KOMIeTeH U
[1K-4 Criocoben [IK-4.1 3HaeT: TEOpETUUECKNE OCHOBBI XUMUU
oOpabateiBaTh pe3ynbrathl | OOpabaThiBaeT 1 (PU3HKHU BBICOKOMOJICKYIISIPHBIX
paboT XMMHUYECKOH I10JIy4YE€HHBIE COEIMHEHMH C LIEIbI0 UHTEPIPETALUU
HaIPaBJIEHHOCTHU C pe3yJIbTaThl IIOJIyYE€HHBIX PE3yIbTaTOB
HCIOJIb30BaHUEM HCCIIeIOBaHUM ¢

YMeer: UCoJIb30BaTh HEOOXOAUMBIE
CTaHJIAPTHBIX METO/IOB U HUCIIOJIb30BAHUEM A

METOAbI UCCIICAOBAHUS ITOJIUMCEPHBIX
METOAUK CTaHAAPTHBIX A a P

cucreM, paboTaTh Ha CTAHIAPTHOM
METO0B (METOIUK) P Aap

XHUMHUYCCKOM O60py,HOBaHI/II/I

[1K-4.4

Bnapgeer: HaBbIKaMu pabOTHI C
CocraBiser COBPEMEHHBIMU XUMHUYECKUMHU
IIPOTOKOJIBI npubopamu, NpueMaMu OpraHu3aluu

UCTIBITaHHA, OTYETHI O | METOJUKH PabOT MIPU PEIICHUH
BBINOJIHEHHOW pa0oTe | MOCTABICHHOM 3a1a4K
1o 3aJaHHOH popme

IV. COAEP)KAHUE U CTPYKTYPA JUCHUIIJIMHBbI

TpynoeMKOCTh TUCITUTUTHHEI COCTABIISICT 2 3a4€THBIC SUHUIIBI, /2 Jaca.
dopma IPOMEKYTOUHON ATTECTALMU: 3aUET

4.1. ConepxkaHue AMCUMILUIMHBI, CTPYKTYPUPOBAHHOE IO T€MaM, C YKa3aHHUEM BHJIOB
y4eOHBIX 3aHATHH U OTBEIEHHOTO Ha HUX KOJIMYECTBA aKaIeMUYECKHUX YacOB

Buzpl yueOHo# paboThl, BKITIOYast
< CaMOCTOSITENBHYIO PaboTy
2 o0y4aromuxcs 1 TpyJOeMKOCTh
; (B yacax)
= KonTakTHas pabota
e = DOpMBI TEKYIIETO
2 E 2 IpenojaBaTens ¢ COATOONS
=y 2 = 00y4aomUMHUCs = .
Ne 3 S = s YCIIeBAEMOCTH;
Pasgen TMCHMILIAHEL/ TEMBI g o o 2 = .
/i 5 = g s ) =] dopma npoMexyTOUHOU
© g > Ew g E E E g aTTeCTaluU
g8° E g3 8 3 5 e 'S (no cemecmpam)
= g 2EE 2 & g =
& s 2E = S g z
2 2 S
- S 888 | 28| O
= = E <
[IpoBepka
1 | «YMHBIE» TIOTHMEPHI 8 6 | 6 6 2
orueroB JIP
KuakokpucTamimyecKkue ITpoBepka
2 8 10 | 6 10 2
MOJIUMEPHI otuetoB JIP
WNHTepnionnMmepHbIe IIpoBepka
3 8 10 | 6 10 1 2
KOMILJICKCHI otueroB JIP




Busst yueOHOI pabOTHI, BKIIOYAs
< CaMOCTOSATEIIbHYIO paboTy
§ 00YJarOIIUXCS  TPYIOEMKOCTh
g (B yacax)
Ef KonTakTHas pabota DODMLL TEKVILEN
] : § [penoaaBaTesis ¢ OpK . e _T}Ir:le °
£ 2 S 5 00y4aroUMHUCS = OHTPO
No 3 5 = s yCIIEeBAEMOCTH;
Pasnen AuCUMINIMHBI/ TEMBI g ° o 2 = .
n/m s = £ o o . B Dopma IPOMEKYTOUHON
“ & £& Z £ 5 aTTecTalMH
é‘ °| E §~ 8% c:gf 5 g % (no cemecmpam)
% g g E & EE| g
= = & = 5 25 <
) © a b g = @]
S 5 E =
IIceBmo>xuBas MposenKa
4 | pagukanbHas 8 10 | 6 10 1 2 OT};eTO]f P
IMOJIMMEPU3 AU A
[IpomexyrouHas i
p YT 8 8 3a4éT
aTrrecragust
HToro yacon 72 18 36 10 8

4.2 Tl;1aH BHeayIMTOPHOM caMOCTOAITE/ILHOMH Pa6doThI 00y4aouXcs M0 JUCIUIITIHHE

CamocrosiTenpHas paboTa 00yJaromuxcs VY4ebHo-
3arpat METOINYECKOE
Cemect Bun Cpoxn PAT\ Onenounoe
Ha3Banue paznena, Tembl N Bl obecrieycHue
p CaMOCTOSITENIbHOM | BHIMIOTHEH CpENCTBO N
BpeMeH CaMOCTOSITENbHOM
paboThI ust
u (4ac.) padoThI
[ToaroroBka otyera IIpoBepka IIpakTukym no
o JIP «Cunres OTY€eTa 110 BBICOKOMOJIEKYJIIPH
8 [TonsaTue 06 «yMHBIX) |ceTuaroit 1 JIP. YcTHOE  |BIM COEAMHEHMAM
noJIMMepax MOJINAKPUIIOBOI cobecenoBaH
KHUCJIOTBI U CBOM cTa ne
TUApOTreeil»
[Iposepka IIpaktukym no
8 Mozrotoska orera O”IEIG:TapHO BIFI)COKOM}(])J'IGK JSIpH
[TonsiTrie 06 «yMHBIX» |0 JIP «CunTes YUp
HOHBHTOLO 1 JIP. YcTHOE |BIM COEQUHEHUSIM
IToJIMMEPax P cobecenoBan
COTIOJIMMEPa»
ne
8 [MoaroroBka oTuera [Iposepka IIpaktukym no
o JIP oTyeTa 1o BBICOKOMOJIEKYJISIPH
Knnxokpucramnuuec |«Conomnmepusanus 1-18 2 JIP. VCTHOE | BIM COCAMHEHHMAM
KUue HOHI/IMpBI METHUIIMETaKpuiara ¢ cobecenoBaH
o Heaels
aKpUIIOBOM ue
KHCIJIOTON»)
8 [Ku JKOKPUCTAIITNYEC [ToaroroBka oryera IIpoBepka IIpakTukym no
KHE TOJTUMPBI o JIP «Cuntes 0TYEeTa 110 BBICOKOMOJIEKYJIAPH
MOJIMBUHUIIOBOTO 2 |JIP. YcTHOE |BIM COEIMHEHHAM
CIIUPTA THIPOTUIOM cobecenoBan
MOJIMBUHUJIAIIETATAY» ue
8 I/IHTepHO JTUMEPHBIC [Tonroroska oryera [Iposepka IIpakTukym no
KOMILIEKCHI o JIP oTyeTa 1Mo BBICOKOMOJIEKYJISIPH
«Hccaenosanue JIP. YcTHOE |BIM COECTMHEHUSAM
npouecca 2 |cobecenmosan
KOMILIEKCO00pa3oBa ue
Hust BMC ¢
OJINTOMEPaMUY




CamocrosiTesibHas paboTa 00y4aromuxcs VYuebHo-
arpar METOUYIECKOe
CemecT Bun Cpoxku 3atp OuenogHoe A
HasBanwue paszgena, TeMbl . bl obecrnieycHue
p CaMOCTOSTEIbHON | BBIMOIHEH CpEICTBO .
BpEMeH CaMOCTOSITEIbHOM
paboThI us
u (Jac.) paboThl
8 I/IHTepHO JTUMEPHBIE IlonroroBka oT4era IIposepka IIpakTukym no
KOMILIEKCHI 1o JIP «®nokynsuus oT4eTa 1o BBICOKOMOJIEKYJISIPH
JIUCHIEPCHBIX CUCTEM 2 JIP. YcTHOE |BIM COEOUHEHUSIM
BOZOPACTBOPHMBIMH cobecenoBaH
HOJIMAIICKTPOTUTAMHE ue
»
OO01mast TpyA0€MKOCTh CAaMOCTOSITEIILHON paOOTHI 10 8
JTUCITUTIINHE (Yac)
Brogxer BpeMeHH caMOCTOSTENIBHOI padoThI,
MIPEeyCMOTPEHHBIN Y4EOHBIM IJIAHOM [T TaHHOM 8
JUCHUTUTUHEI (4ac)

4.3. ConepxxaHue pa3/ieioB U TeM THCHHUILINHBI

TpyroeMKoCTh
IUCIUAIINHBI

(3.e.)

HanmMeHnoBaHue
OCHOBHEBIX
pas3nenon
(MopyIeit)

IlonsiTHe «YMHbI€» MOJIUMEDPDLI.
(DepMeHTLI, KaK MOACIIN «YMHBIX» ITOJIMMEPOB.

OcobeHHOCTH  CTpPOEHHMS
MHUKPOCTPYKTYpa, TOMOJIOTHS).

IMOJIUMEPOB (HGHO‘IC‘IHOG CTPOCHHC,

I'etn mosimmepos.

[TonuMepsl, 4yBCTBUTENbHBIE K TUIPO(GUIBLHO-THAPOPOOHOMY OamaHCy
pactBopuTtens. [IpakTudeckoe mpuMeHEHHE.

[Tonumepsl, 4yyBCTBHUTENBHBIE K H3MeHeHUIO PH cpeabl. MoHOMepSI,
HCIIONBb3YyEMBIE JUIS UX NoaydeHus. [IpakTnueckoe NpuMeHEHHe.

HOHI/IMepI)I, YYBCTBUTCJIBHBIC K M3MCHCHHIO TCEMIICPATYpPbl CPCABI.

[Tpumepsr nomumepos, obnagaromux HKTP, u ux moBeneHne B BOJHBIX
cpenax.

leyrne BUJbI YYBCTBUTCIBHOCTH «YMHBIX)» IIOJJMMECPHBIX CHCTEM: Ha
XUMHUYECKHI COCTaB CpE€ALI, 3JICKTPO- U CBETOYYBCTBUTCIIBHBIC ITOJIMMEPHI.

IIpumeHeHne «yMHBIX» ITOJIMMEPOB B METULIMHE.
MeMOpaHBI ¢ peryinupyeMoi IpOHUIIaeMOCThIO.
Brienenne u uMmMoOMIn3aus OEIKOBBIX BEIIECTB.

buojgornyeckn akTuBHbIE moJIMMEpPLbI.




[ToHsATHS: )XUIKUE KPUCTAIIIBI, Me30(]a3a, H30TPOITHAS KUAKOCTb.
da3oBble NEPexobl B )KUAKOKPUCTATNINYECKUX CUCTEMAX.

MOHCKYJIHpHOC CTPOCHUC KUOKOKPUCTAIINICCKUX COCHHHGHHﬁI
KaJlJaMHUTHKH, JUCKOTHUKH. HpI/IMepBI MEC30I'CHHBIX I'PYIIII.

IlonsTus TEPMOTPOIHBIC U JIMOTPOITHBIC XXKUAKUEC KPHUCTAJIIIBI.

CrpyKTypa XUAKUX KPUCTANIOB: TPU OCHOBHBIX Tuna cTtpykryp KK-
COCIMHEHUI: CMEKTUYECKUI, HEMaTUYECKUN U XOJIECTEPUIECKUN.

AHM30TpONHUS PU3UUECKUX CBOMCTB )KUIKUX KPUCTAILIOB.

XKuakokpucTtaanyeckue MOJMMEPhl C ME30ICHHBIMH TpYyNIaMd B
OCHOBHOM M OoxoBo# mernu. ['peOHeoOpaszHbie momumepsl. [Ipumepst
HOJIMMEPOB.

TepMOTponHBIE U JIMOTPOIHBIE KUIKOKPUCTAIUIMYECKUE ITOJTUMEPBI.
[Ipumepsr.

OCOOEHHOCTH ~ CBOMCTB  JKUAKOKPUCTAJUIMYECKUX  IOJMMEPOB  I10
CPaBHEHUIO ¢ HU3KOMOUIEKYJsIpHbIMU JKK-coennuennsamu.

CuHTe3 KUAKOKPUCTAIITUIECKUX OTUMEPOB C ME30T€HHBIMU IPYIIAaMU B
OCHOBHO IIEITH.

CuHTE3 KUJKOKPUCTAIUTUIESCKUX MOJTUMEPOB C ME30T€HHBIMU TPYIIIIAMU B
OOKOBO LIEIH.

[Ipumepbl  NPaKTHUECKOTO  MPUMEHEHHS  KUJIKOKPUCTAITTHYECKHX
MOJIMMEPOB.

[lonsiTE WHTEPNOIMMEPHOTO KOMIUIEKCA. THIBI HMHTEPHOIMMEPHBIX
KOMIUIEKCOB. [Ipumepsl.

[IpuMepsl  NOJMAIEKTPOJIIMTOB,  MCHOJB3YEMBIX IpPU  IOJIYyYEHUU
HMHTEPIIOJIMMEPHBIX KOMIUIEKCOB.

OcHOBHBIE XAPAKTCPUCTHUKNU HHTCPIIOJIMMCPHBIX KOMIIJIEKCOB: COCTaB,
CTCIICHb 3aBCPIICHHOCTH.

CT@XI/IOMeTpI/I'-IeCKI/Ie n HECTCXNOMECTPHUYCCKUEC HHTCPIIOJIMMEPHEBIC
KOMIIJICKCHI.

VYcnoBus o0pazoBaHHsS U PACTBOPHUMOCTH  HECTEXHMOMETPHUUECKHX
MHTEPIIOIUMEPHBIX KOMILJIEKCOB.

MCTO}IBI MOJIYYCHHU A HHTCPIIOJIMMEPHBIX KOMITJICKCOB. MHTCPITOJIMMEPHBIX
KOMIIJICKCOB. ManI/I‘IHaSI MmoJIMMEpuU3alu.




OcoOEHHOCTH CBOWCTB MHTEPIIOJIMMEPHBIX KOMILJIEKCOB.

HMHTepnoNMM3IeKTPOIMTHBIE PEAKIMU. BiusHue HU3KOMOJICKYISIPHBIX
cosieil Ha moBenenue [19K B BogHBIX pacTBOpax.

NHTepnonusnekTpoauTHble peakuuu. MONeKylnspHOe «y3HaBaHUE» B
pactBopax IIDK. Peakmuum monuumoHHOro oOMEHa | IOJMHOHHOTO
3aMelEeHUS.

Pa3Hoo6pa3He IMOJIMBJICKTPOJIMTHBIX KOMIINICKCOB M IICPCICKTHUBBI HUX
IIPAKTUYCCKOI'O IIPUMCHCHMU.

IlceBaoxxuBasi paauKajJbHas MNOJUMEpH3aNUsi MW YCJIOBUSL ee
oCyuIecTBJIeHHS.

KpI/ITepI/II/I, XapaKTCPU3YIOIue MCEBAOXKUBYHO paduKaJIbHYIO
IIOJIUMCPHU3ALIUIO.

Kiaccudukarms mporeccoB ICeBI0KUBON paTuKaIbHON MTOTUMEPHU3AIIAN:
peakuy 0OpaTUMOr0 WHPUOMPOBAHMS, PEAKIMM OOpaTHUMOW Iepeaadu
IEMH, PeaKui 00paTHMOTO MepeHoca aToMa.

Nuudeprepuas nonumepusarms.

HOJII/IMepI/IBaLII/ISI BHUHHJIOBBIX MOHOMCPOB B IIPUCYTCTBHUEC HUTPOKCUIIOB 1
AJIKOKCHaMHHOB.

[Tonumepuszanust ¢ nepepaded Henu MO MEXaHWU3MY HPHUCOEAUHEHUS-
(bparMeHTaIH.

KoHTponupyeMblii cHHTE3 MaKpOMOJEKYJ M0 MEXaHM3MY C MEePEeHOCOM
aToma.

Bo03MOXXHOCTH NMPAaKTUYECKOTO MPUMEHEHHUs IICEBI0KUBOM PAJUKAIBHON
MTOJIMMEPU3ALIUH.

DopMBI TEKYIIETO
KOHTPOJIA

VY CTHBIN ONPOC, OTYETHI

®opma
IIPOMEKYTOUHON
aTTecTaluuu

3a4€T

4.3.1 llepeyeHb NpaKTHYECKUX 3aAHATHI U JIa0OPATOPHBIX padoT

Ne i/t

Ne paznena v TeMbl
JUCLMIUIAHBI (MOTYJIS)

TpynoemMkocTsb

(2]
(uac.) ) zE
2 I = 5
=a=] S
T 5 20
HanmeHoBaHMe 1a00paTOpHBIX paboT = g5
W3 Hux 5 o s 2
Bcero = 5 S
HpaKkTHdecKas | & &3
4acoB S 2

MOJITOTOBKA




1 | «YmHble moaumepsl» | 1. CuHTE3 ceTyaToi I1K-4
IIOJINAKPUIIOBOM KUCIIOTHI U 12 12
CBOM CTa rUJIpOTeIIei.

2. CUHTE3 IPUBUTOTO
coIoiMMepa BUHWIIaleTaTa Ha
MOJTUMETUIMETAKPHIIAT

2 Kunkokpucrammude | 1 Conmonumepusanus 12 12
CKHE TIOJTUMEPHI METUJIMETaKpuiaTa ¢
AKpUJIOBOM KHCIIOTOM.

2. CuHTEe3 MOJMBUHUIOBOTO
CIUpTa TUIPOIUIOM
MOJINBHHUJIAIIETATA

3. CononuMmepuzanus CTUpoJa
C METHIIMETAKPHJIATOM

3 | UaTepnomumepnsie | 1. MccnenoBanue mpoiecca 12 12
KOMILIEKCBI KoMIuiekcooOpazoBanus BMC
C OJIUrOMepaMu

2. ONOKYISIIHS TUCTIEPCHBIX
CUCTEM BOJOPACTBOPUMBIMU
TTOJIMAJICKTPOJIUTAMU

YcTHBIN 0npOC, OTYETHI

4.3.2. Ilepeyenb TeM (BONPOCOB), BBIHOCHMBIX Ha CaMOCTOSITeIbHOE H3y4eHHe
CaMOCTOSITE/ILHOH padoThI CTY/ICHTOB

dDopmupyemast
No Tema 3anaHue PMUPY NJK
KOMIIETEHIIUS
1 | «YMHBIE TOTUMEPHD) BrlinonHeHNE MPaKTHYECKUX K-4.1
3aJaHuN 110 TeMe «Y MHBIC T1K-4 '
A TK-4.4
MTOJIMMEPBI»
2 | Kunkokpucramnuyeckue | BbloiHeHHE NpaKTHYECKUX
TOJIUMEPHI 3aJaHul 110 TEME T1IK-4.1
T1IK-4
«Kuakokpucraminyeckue I1K-4.4
TTOJIMMEPBI»
3 | UaTepnonumepHbie BrlnonHeHne npakTHYeCKuX
KOMILJIEKCEI 3aJaHuH 110 TEME T1IK-4.1
T1IK-4
«MHTEpnIONIMMEDPHBIE [1K-4.4
KOMILIEKCEHI»
4 | IlceBmoxuBas BrlinonHeHne npakTHYeCKuX K-4.1
panvkanbHA s 3aJaHui 110 TeMe «Y MHBIE TIK-4 K 4' 4
MOJIMMEpPU3ALUS MOJIUMEPBD» '

4.4. MeToauyecKue yKa3aHHs 10 OPraHU3alH CAMOCTOSITeIbHOM PadoThI CTYIEHTOB

CaMocTtosiTennbHast paboTa CTYJIEHTOB, CBSI3aHHAs C TMOJTOTOBKOH OTYETOB II0
BBHITIOJTHEHHBIM J1a00paTOPHBIM paboTaM, 3aKpEeIUICHHEM TEOPETUYEeCKOro MaTepuaia B BUIE
MMOATOTOBKH K KOJUIOKBUYMaM, IIPOBOAXUTCA BO BHEAYJIUTOPHOEC BPEMHI.

Cmpykmypa omyema no 1aoopamopuou pabome:

1. [ens paboTHI.

2. TeopeTnueckas U SKCIIEPUMEHTaIbHAs YacTh.



3. BrInonHeHne pacyeTHBIX B COOTBETCTBUU C METOJMYECKUMH YKa3aHUAMHU K KaxIOiH
pabore.
4. BbiBoA (Ha OCHOBE MOJIYYEHHBIX PE3YJIbTATOB).

MeToaudeckiue pEeKOMEHIAIMKM 10 BBIMOJIHCHUIO JIA0OpaTOpPHBIX paboT u 00paboTke
MOJIYYEHHBIX AKCIEPUMEHTAIbHBIX JAHHBIX MO KaXKIoW jJabopaTopHOil paboTe omucaHbl B
METOJMYECKUX YKa3aHUSAX HA BBINOJHEHHE Ja0OpPaTOpHBIX pabOT MO NIPAKTHKYMY
«Bricokomonekysipasie coenuuenus» /B.A.Kpyrinosa.- Upkyrck: M3n. Upkyrck. roc. yH-Ta,
2006. 52 c. u yue6HOM nocoOuu - IIpakTHKyM 1O BBICOKOMOJIEKYJISAPHBIM COSIUHEHHM: yueo.
nocobue / mox pen. B. A. Kabanoga. - M. : Xumus, 1985. - 224 c.

4.5, [lpumepHasi TeMAaTHKA KYPCOBBIX padoT (MPOEKTOB)
HET

V. YYEBHO-METOJMYECKOE 1 WH®OPMAIIMOHHOE OBECNEYEHHUE
JTUCHUILIMHBI (MOLYJIS)

a) OcHOBHas JUTEpPaTYypa

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

2. I'anaeB U.1O. «YMHBIe» noauMepbl B OMOTEXHOJIOTHH U MeIUIMHE // Y CleXyu XUMUU.
1995. T. 64. Ne5. C. 505.

3. [Tnat>s H.A. XXuakokpucrammnueckue nmoaumepsl M.: Xumust, 1988.

4. Kepbep M.JL. KuIKOKPUCTAINIMYECKOE COCTOSHUE U IKUIKOKPUCTAJUIMUYECKUE
nonuMepsl. Yuebnoe nocodue. M : Xumus. 2002.

5. [lu6aes B.I1., booposckwmii A.1O. // Ycenexu xumun. 2017. T. 86. Ne 11. C. 1024.

6. bextypoB E.A. NHTepnonumepsie koMmiiekesl. Anma-Ara, 1977.

7. I'pumnna A.®., I'pumnn U.J1. CoBpeMeHHBIE METObI KOHTPOIUPYEMOH paglKaIbHON
MOJIMMEPH3AIIH TSI TTOJTyUYEHUsT HOBBIX MaTEpHasoB C 3aJJaHHBIMU CBOMCTBaMHU. (DIEKTPOHHOE
yaeOHoe nocodue). Hmxnauit Hosropon, 2010

0) /lonoJiHUTEIbHAA JIUTEpPaTypa

1. KonTponupyemas "xuBas" panukanbHas nonumepusanus. Meroa. ykas. JI.A. Iapuk.
Wpkyrck: UT'Y - 2008

2. Jlevikun 10.A. ®uzuko-xuMuyeckue OCHOBBI CUHTE3a [IOJIMMEPHBIX
copOeHTOB YueOHUK. 2-¢ u3j, uchpas. (311.) - Mocksa: JI aTopi ﬁlﬁi}m — 2011 —
Pexxum noctyna ObC «M3natenbetBo «JIanby %

B) Ba3bl 1aHHBIX, MH(POPMALIMOHHO-CIIPABOYHbIE um '

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 Xumudeckoro
daxyapreta MI'Y uM. JIoMoHOCOBA)

6. http://www.gpntb.ru/ (CocynapcTBernas nyoiInyHas HayIHO-TEXHIUYECKas
oubIMoTEeKa)

7. WWW.SCIrus.Com — moucK Hay4HO#H HH(POPMAIIUH 110 )KypHaIaM 1 web
8. www.elibrary.ru — nay4nas snekrpoHHas oudnnoreka POOU

B cootBerctBum ¢ m. 4.3.4. ®I'OC BO, oOyuarommumcsi B TeUE€HHE BCEro IMepHoja


https://www.youtube.com/watch?v=SX2ywSGHWYs
https://www.youtube.com/watch?v=sN56hMvvu1E
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/

oOyueHHss o0ecredeH HEOTpaHMYCHHBIH J0CTyn (YyAaJeHHBIM JOCTYN) K  AJIEKTPOHHO-
OMOIMOTEYHBIM CHCTEMAM:

1. OtkpeiTasgs »>nekTpoHHas 0a3a pecypcoB M HCCIEAOBaHUN «YHUBEPCUTETCKAsS
uHpopmanmonnass cucrema POCCHUSA» [DnektponHbIi pecypc] : caiit. — Pexum
nocryma: http://uisrussia.msu.ru 6eccpovHsbIii

2. TocynapctBenHass wuwHpOpManuMoHHas cucremMa «HamnoHanmbHast —AJIEKTPOHHAs
Ooubnuoreka» [DeKTpoHHBIN pecypc] : callT. — Pexxum moctyna: http://H36.pd. 6eccpounbrii

3. Hayunas sanextponnas 6monuoreka «ELIBRARY.RU»y [DnekTpoHHBIN pecypc] : caiT.
— Pexxum nocryma: http://elibrary.ru/defaultx.asp. - Kontpakr Ne 148 ot 23.12.2020 r. AxT oT
24.12.2020 r. cpok neiictBus mo 31.12. 2021 r. mocrym: http://elibrary.ru/

4. OBbC «U3narensctBo Jlanb». Kontpakt Ne 100 or 13.11.2020 r. Akt Ne 671 or
14.11.2020 r.; Cpok geiictBus mo 13.11.2021 r. goctym: www.e.lanbook.com

5. Kontpakrt Ne 100 ot 13.11.2020 r. Akt Ne D 656 ot 14.11.2020 r. ; Cpok nelicTBus
mo 13.11.2021 r. mocrym: www.e.lanbook.com

6. OBC DU3 «bubmmotex». ['ocynapctBennslii kontpakt Ne 019 ot 22.02.2011 r. OOO
«bubmuorex». JluneHnsnonHoe cornamieHue K [ocynapctBeHHOMYy KoHTpakty Ne 019 ot
22.02.2011. Anpec noctyna: https://isu.bibliotech.ru/ Cpok aelicTBus: 6ecCpOYHBIIA.

7. OBbC «PykonT» KonTpakTt Ne 98 ot 13.11.2020 r.; Akt Ne 6K-5415 ot 14.11.20 1. Cpok
neiicteus o 13.11.2021r. gocrymn: http://rucont.ru/

8. DBC «Aiidykc.py/ibooks.ru» Kontpakr Ne 99 ot 13.11.2020r.; Akt Ne 99A or
13.11.2020 r. Cpoxk aeiictust mo 13.11.2021 r. nocryna: http://ibooks.ru

9. OO0 «3InexrponHoe uzaarenbctBo KOpait». Kontpaktr Ne 60 ot 23.09.2020r. Akt
npuema-nepegaun Ne 3263 ot 18.10.2020; Cpox pgeiictBua mno 17.10. 2021 r.
nocryi: https://urait.ru/ Jluniensunonnsiii koHTpakT Ne 04-E-0258 ot 20.09.2021r. AT mpuema-
nepenaun Ne 5684 ot 18.10.2021; Cpok aevictus o 17.10. 2022 r. goctym: https://urait.ru/

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

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

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIOUIIJINHbI
6.1. YueOHo-1a00paTopHOE 000py/10BaHKE:

[Tomemienuss i TpOBENEHUS  JIGKIMOHHBIX U JaOOpaTOPHBIX  3aHSITHIA,
YKOMIUIEKTOBaHHbIE HEOOXOIMMBIM 000pYyAOBaHMEM, NpUOOpHONW 06a30il M peakTHUBaMH, a
MMEHHO:

- ayJIUTOPUHU, OCHAIICHHBIC MYJIbTUMEIUUHBIMU CpPEACTBAMU, JJisi TMPOBEICHUS
ayJIUTOPHBIX U MPAKTUYECKUX 3aHATHH (ayn. 5, 6, 402, 423, 426);

- mabopaTopHbie MPakTUKYMbI (aya. 410, 421) o BEICOKOMOJIEKYJIIPHBIM COETUHEHUSIM,
OCHAIIIEHHBIE CIIEYIOINUM 000pyI0BaHUEM:

Ne i/ HaunmenoBaHue Konuuecto
1 2 3
1 BrrTsokHON TIKad 6
2 BogocTtpyiiHbie BaKyyMHBIE HACOCHI 6
3 Merranka ¢ 3JIeKTPOIPHUBOJIOM 4
4 MarauTHasg Melaigka 6
5 Pedpaxromerp UPD-22 2
6 Cymmensnii mkag CHOJI -3,5 3
7 Becnr 4
8 IIITaTnBbI 28
9 Tepmocrar 6



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/

10 [Tuponm3Has neyn 2
11 Habop xuMu4ecKoi mocyabl U PEaKTHBbI
12 JlaGopaTopHBIE CTOJIBI 20
13 [TrcbMEHHBIEC CTOJIBI 18
6.2. IIlporpamMHoOe oGecnieyeHme:
Cpok
HanmenoBanme Jlata JEeNCTBUS
Ne [Iporpammuoro Kon-Bo Obocrosanue 1 BbLIAYU npasa
IPpOaYyKTa mo/k3osanus [0 JIMICH3UN ITOJIB30BaH
us
1. | Microsoft Office Professional 12 Howmep JInnensun 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 Jluniensuu 01.12.2009 | 6eccpoun
Professional 7 Russian Upgrade Microsoft 46211164 0
Academic OPEN No Level I'oc.KOHTpaKT
Promo Ne 03-162-09 ot
01.12.2009
3. | OpenOffice 4.1.3 Ycnosust Ycnosust VYcnosust | Geccpoud
MpaBooOIAIaT | WCIIOIB30BAHUS IO mpaBoobna | o
(V)54 CCBIJIKE: JaTeiist
https://www.openoff
ice.org/licenses/PDL
ntml
6.3. TexHnueckue v JIeKTPOHHbIE CPeCTBA:
Meronuueckoll ~ KOHUEMIMEN  MpEenojaBaHus  NPEAYCMOTPEHO  UCIOJIb30BaHUE
TEXHHUYECKUX M DIIEKTPOHHBIX CPEJICTB OOy4eHHS U KOHTPOJS 3HAHUW CTYACHTOB:

MYJIbTUMEMIHBIC TPE3CHTALNH.

VIil. OBPA3OBATEJIBHBIE TEXHOJIOT'MH

B nponecce uzydenus aucuumuiuHbl «COBpEMEHHBIE METOJbl MOJMMEPHON XUMHM»
YUTAIOTCS JIEKIIUH, IPOBOJISATCS CEMUHAPHI, JTAOOPATOPHBIE pAaOOTHI M KOJUIOKBUYMBI.

Ha naGopaTopHbIX 3aHATHUSX, KOTOpbIE COCTaBIsOT Oonee moloBUHBI (56%0) ot
KOHTAKTHOW palOThI, KaKABIH CTYAEHT BBINOJHSIET JIA0OPATOPHYIO paboTy WHIWBUAYAIBHO.
Taxolf BuA opraHuzanui 00y4eHHUs! CIoCOOCTBYET MPUOOPETEHUIO HABBIKOB CAMOCTOSITEIBHOTO
BEJICHUSI OKCIIEPUMEHTAJIBHBIX padOT, HABBIKOB OOpameHus W pPabdOThl C Pa3IHYHBIMU
XUMHUYECKHMHU BEIECTBAMHU U MPUOOpaMU, OPraHU3alUU METOAUKH SKCIIEPUMEHTAIBHBIX pador,
a TaK)Ke COCTABJICHUS NMPOTOKOJIOB OTYETOB XMMHUYECKHX dKCIIEpUMEHTOB. [IoroTOBKa OTYETOB
1o J1abopaTopHBIM paboTaM (HOpMUpPYET YMEHHUE MPOBOAUTH NMEPBUUHBIN aHAIN3 PE3YyJIbTaTOB C
y4eTOM OOIIMX 3aKOHOMEPHOCTEH, (OpPMYIHPYEMBIX B paMKax OPTaHUYECKOW XWMHHU, WU
(GbopMyIHpOBaTh TPAMOTHO BBIBOJIBI.

B kauecTBe MHTEpakTUBHBIX (OpM OOy4YeHHS, NMPUMEHSIEMBIM B TMpollecce O00ydeHHs,
POBOJATCS coOeceT0OBaHMs MTPU 3aLIUTE OTYETOB 110 MPAKTHUECKUM 3aHITHUSM.

[Tpu peanu3anmy porpaMMBbl JAHHOW JUCIUATUTMHBI UCTIOIB3YIOTCS pa3INIHbIC
o0pa3oBaTeNbHbIE TEXHOIOTHU



1. | Pa3noypoBHeBOe VY npernoaaBartens NOABISETCS BO3MOKHOCTb IIOMOTATh CIaboMY,
oOyueHue yIENATh BHUMAHUE CUIIBHOMY, PEAIU3yeTCs JKEeJIaHUE CUIIbHBIX
ydauxcs OpicTpee U Iiy0xe MpoABUraThCsl B 00pa30BaHUH.
CubHbIE yyalyecs: yTBEpKIal0TCs B CBOMX CIIOCOOHOCTSIX,
cia0ble MOJIy4atoT BO3MOKHOCTh UCTIBITHIBATh YU€OHBIN yCIIeX,
MOBBIIIACTCS] YPOBEHb MOTUBAIIUN YUEHBbSI.

2. | Ilpoektubie MeTonbl | PaGoTa 1o naHHOM MEeTOAMKE 1ae€T BO3MOXKHOCTh Pa3BUBAThH
o0y4eHus WH/IMBUyaJIbHBIE TBOPUYECKHE CIIOCOOHOCTH ydyaluxcs, bonee
OCO3HAHHO MOAXOJUTH K MPo(dheccCHoHaTbHOMY U COLUATBHOMY
CaMOONPEEIICHUIO

3. | UccnenoBarensckue | JlaeT BO3MOXHOCTD y4alIUMCs CAMOCTOSATEIBHO MOMOJIHATH CBOU
METO/IbI B O0OYUCHHH | 3HAHUS, IITYOOKO BHUKATH B U3y9aeMYIO MTPOOJIeMy U
MIpeIoaraTh MyTH €€ PEelIeHus], YTO BaKHO MPU (GOPMUPOBAHUU
MHUPOBO33PEHHUSI. DTO BAXKHO JJII ONPEACIICHUS UHIMBUAYAIbHOM
TPACKTOPUH PA3BUTHSI KAKJOTO 00YJaroMIerocs

4. | JlekuuoHHO- JlanHast cucrema J1aeT BO3MOKHOCTh CKOHLIEHTPUPOBATh
CEeMMHAPCKO- MaTepual B OJ0KH U MPENOAHOCUTD €ro Kak eIMHOe 11eJI0oe, a
3aueTHas cucTeMa KOHTPOJIb POBOJUTH 110 IPEBAPUTEIBHOM [TOATOTOBKE

oOyJaromuxcs

5. | UndpopmanmonHo- N3meHeHne u HeorpaHHYeHHOE 00OTrallleHUE COIeP KAHUS
KOMMYHHKAIIMOHHbIE | 00pa30BaHMsl, UCIIOJIb30BaHUE HHTETPUPOBAHHBIX KYPCOB, JOCTYII
TEXHOJIOTHH B MHTEPHET.

6. | Cucrema dopmupoBaHue EPCOHUPUIUPOBAHHOIO yUeTa JJOCTUKEHUN
MHHOBAIIMOHHOM oOyuarolerocsi Kak UHCTpyMEHTA Me1aroru4ecKoi MoIIepKKU
OLIEHKHU COLIMAJIBHOTO CaMOOIIPE/IEIeHNUs, ONIPEIeNICHHS TPAEKTOPUHU
«mopThOINO» VHJUBUAYAIBHOTO Pa3BUTHS JINYHOCTU

HaumeHoBaHue TeM 3aHATHH ¢ MCI0Jb30BAHHEM AKTHBHBIX (l)OpM 06yqe}mﬂ:

®Dopma / Metoasl Kon-Bo
Ne Tema 3anarTus Buj 3ansatus
HWHTCPAKTHUBHOT'O 06y‘I€HI/IH 4qacoB
1.| «YMHBIE TOTUMEDPHI» MIPAKTUYECKUE OTYET 12
Kunkokpucramnmdeckue
2. IIPAKTUYECKHE OTYET 12
IOJINMEPBI
NHTtepnionumepHsie
3. P p IIPAKTUYECKHE OTYET 12
KOMIIJIEKCBI
HToro gacos 36

Vill. OHEHOYHBIE MATEPHAJIbI JJIs1 TEKYHWEI'O KOHTPOJISI H
MMPOMEXYTOYHOM ATTECTAIIUA

8.1. OueHOYHBIE CPEACTBA TEKYILEr0 KOHTPOJIA
OneHoyHbIE CpeicTBA TEKYIIET0 KOHTPOJIE JOPMUPYIOTCS B COOTBETCTBHH C [lo0keHnem

0 OayUIbHO-PEUTHHTOBOW cHucTeMe yHHMBepcuTeTa. HazHaueHHe OIIEHOYHBIX CPEICTB TEKYILIEro
KOHTPOJIS - BBISIBUTH Y oOyuaromuxcs cpopmupoBaHHocTh KomneTeHumii: [1K-4.

Kommerenimm,
KoHTponupyemblie TeMbI KOMIIOHEHTBI
Ne Bun xonrpons POTHIPY
(paznensbrn) KOTOPBIX
KOHTPOJIMPYIOTCS




1 BrimonHenune 1abopaTopHbIX
pabot. Hanncanue oT4eTos. «YMHBIE TOJIUMEPBI» [IK-4
KosmokBuym

2 Brimonnenue nabopaTopHbIX Kunkokpucraminueckue K-4
pa0ot. Hanucanue oTyeTos. HOJIMMEpPHI

3 Brimonnenue nabopaTopHbIX WNHTepnonumepHbie K-4
pa0ot. Hanucanue oTyeTos. KOMILJICKCBI

4 | BeimosiHeHue 1a00paTOpHbIX IIceBnoxuBas
pabot. Harmcanue oT4eToB. paauKagbHas I1K-4

IOJINMEpHU3alus

BOIIPOCHI U1 COBECE/IOBAHU A

[IpomexxyTounasi arrtectanust (9K3aMeH) MOXKET NPOBOIUTHCA B (OpMe YCTHOTO
cobeceJoBaHUs WM B BUJIE TECTOBBIX 3aJJaHUN C OTKPBITBIMH BOIIPOCAMHU.

Tema 1

1. ITonaTHE «yMHBIE» IOJIUMEPHI.

2. ®epMEeHTHI, KaK MOJEIH «YMHBIX) ITOJIHMMEPOB.

3. OcoOeHHOCTH CTpOEHHS TMOJIMMEPOB (LENOYEeYHOE CTPOEHHE, MHMKpPOCTPYKTYpa,
TOTIOJIOTHS).

4. I'eni OJIMMEPOB.

5. [Tonmumepsl, 9yBCTBUTEIBHBIE K THAPOPMIEHO-THIAPO(GOOHOMY OaaHCy pacTBOPUTEIIS.
[TpakTH4eckoe NpUMEHEHUE.

6. Ilonumepsl, uyBCTBUTENbHBIE K U3MeHeHUI0 pH cpenbl. MoHOMEpSBI, HCTIOJIB3YEMbIE [T
ux nosydeHus. IIpakTuueckoe npuMeHeHHe.

7. Ilonmumepsl, 4YyBCTBUTEJIbBHBIE K HW3MEHEHHUIO TeMIleparypbl cpenbl. [Ipumepsr
noaumepos, obnagaromux HKTP, u ux noseneHue B BOOHBIX cpeiax.

8. lpyrue BUABI 4yBCTBUTEIHHOCTH «YMHBIX)» ITOJIMMEPHBIX CHUCTEM: Ha XUMHUYECKHUHA
COCTaB CPEJIbI, AIEKTPO- U CBETOUYBCTBUTENBHBIE MIOJTMMEPHI.

9. [IpMeHeHnEe «yMHBIX» ITOJIMMEPOB B MEIULINHE.

10. MemOpaHsbI ¢ peryampyeMoi MpoHUIIAeMOCTBIO.

11. Breigenenne 1 *UMMOOMIIH3ALMS OEIKOBBIX BEIIECTB.

12. buoIornyecKky aKkTUBHBIE TOJIUMEPBI.

Tema 2

13. TloHsTHA: KUIKUE KPUCTAIUIBI, Me30(a3a, N30TPOIHAS KUKOCTb.

14. ®a3oBble nepexo/pl B KUAKOKPUCTATUNINYECKUX CUCTEMAX.

15. MonekynsapHoe CTPOCHHE KUAKOKPUCTAUIMYECKUX COEAMHEHMN: KaJlAMUTHUKH,
JTUCKOTHKH. [IpuMepbl ME30reHHBIX TpyI.

16. IloHATHSA TEPMOTPOIHBIE U JIMOTPOIHBIE XKUIKHE KPUCTAJLIBL.

17. CtpykTypa *KUIOKHX KPUCTAUIOB: TP OCHOBHBIX THHa CTpyKTyp KK-coennnenuit:
CMEKTUYECKUH, HEMAaTUYECKUN U XOJIECTEPUYECKUM.

18. Anuzotponus pU3NUecKUX CBOMCTB KUAKUX KPUCTAIIIOB.

19. JKuakokpucCTaNIMYECKUE TMOJIMMEPHI C ME30T€HHBIMU TIpyNIIAMM B OCHOBHOW U
6okoBoit nienu. ['pebHeoOpasubie noaumepsl. [Ipumepsl nonumepos.

20. TepMOTpONHBIE U JTUOTPOIIHBIE JKUIKOKPUCTAIUINUECKUE TToTUMeEpHI. [Ipumepsr.

21. OcoOeHHOCTH CBOWCTB KUAKOKPUCTAUIMYECKUX TIOJIMMEPOB IO CPaBHEHUIO C
HU3KOMOJIEKYIsipHbIMU JKK-coeTuHEHUSIMU.

22. CuHTE3 KUIKOKPUCTAUINYECKUX MOJIMMEPOB C ME30I€HHBIMM I'PyIIIaMU B OCHOBHOM
LEIIN.



23. CuHTE3 XUAKOKPUCTAIUINYECKUX TOIMMEPOB C ME30T'€HHBIMU IpyNIaMu B OOKOBOH
LETH.
24. IIpumMepsl IPAKTUYECKOIO IPUMEHEHUS KUIKOKPUCTAIIINYECKUX TIOJTUMEPOB.

Tema 3

25. IloHsATHE MHTEPHOIMMEPHOIO KOMILIEKCA. THUIBl MHTEPIIOJUMEPHBIX KOMIUIEKCOB.
[Ipumepsbl.

26. IIpumepsl MOJINUAIEKTPOIIUTOB, UCHOIb3YEMbBIX MPU NOJYYEHUH HHTEPIOJUMEPHBIX
KOMIUIEKCOB.

27. OcCHOBHBIE XapaKTEPUCTHKU HHTEPIIOJIMMEPHBIX KOMIUIEKCOB: COCTaB, CTEIIEHb
3aBEpIICHHOCTH.

28. CTexroMeTpUUYECKNE U HECTEXMOMETPUUECKHUE UHTEPIIOJIMMEPHBIE KOMIUIEKCHI.

29. YcnoBust 00pa30BaHUs U PACTBOPUMOCTH HECTEXMOMETPUYECKUX UHTEPIOIMMEPHBIX
KOMILIEKCOB.

30. MeToapl MONY4YEHMsS] HMHTEPIOJUMMEPHBIX  KOMIUIEKCOB.  HMHTEPIIOJIMMEPHBIX
KOMILUIEKCOB. MaTpHuyHas NoJuMepu3arus.

31. OcoGeHHOCTH CBOWMCTB MHTEPIIOIMMEPHBIX KOMILIEKCOB.

32. VHTepHoau3IEKTPOIUTHBIE peakuuu. BiusHue HU3KOMOJEKYNISpPHBIX cOJedl Ha
nosenenue 110K B BogHbIX pacTBOpax.

33. UHTepnonnaneKTpoIuTHbIE peakiui. MolieKyisipHoe «y3HaBaHue» B pactBopax [19K.
Peakiuy moJIMMoHHOr0 0OMEHa U MOJIMUOHHOTO 3aMEIIEHUS.

34. Paznoo0Opa3ue moaudJIeKTPOIUTHBIX KOMITJIEKCOB M TIEPCIIEKTUBBI UX MPAKTUIECKOTO
IIPUMEHEHHUS.

Tema 4

35. IlceBnoxuBast paguKanbHas IOJIMMEPU3aLUs U YCIOBHS €€ OCYIECTBICHUS.

36. Kpurepun, xapakTepu3yromiye MceBJ0KUBYIO PaIUKAIbHYIO TOJIUMEPU3ALINIO.

37. Knaccuduxaiys npoueccoB MCeBA0KUBON paguKalbHONW MOJUMEPU3ALNH: PEaKIIIH
0o0paTMMOro WHPUOMPOBAHMS, peakUuu OOpaTMMOM Nepenauyd LEeNu, Peakuud oO0paTHMOro
HepeHoca aToma.

38. NnudeprepHas monuMmepusariusi.

39. Tlomumepu3zanusi BHHWIOBBIX MOHOMEPOB B IPHCYTCTBUE HHUTPOKCHUIOB H
AJIKOKCMaMHHOB.

40. TTonumepu3zanus ¢ nepegayeil Henu no MexaHu3My rnpucoeIMHeHUI-(pparMeHTaluu.

41. KoHTpoIMpyeMbIii CHHTE3 MaKpOMOJIEKYJI IO MEXaHU3MY C IEPEHOCOM aToMa.

42. BO3MOXHOCTM TNPAaKTUYECKOTO MNPUMEHEHHs  IICEBJOKMBOM  PaJUKAIBHOU
MOJIMMEPU3ALIIH.

8.2. Oneno4ynbie cpeacTBA JJIs1 IPOMEKYTOYHOM aTTeCTAlluH

1. IloHsATHE «YMHBIE» TIOJUMEDBI.

2. depMeHThI, KaK MOJEIHN «YMHBIX» TOJIMMEPOB.

3. Oco0eHHOCTH CTpOEHHS TOJIMMEPOB (LENOYEeYHOE CTPOEHHE, MHMKpPOCTPYKTYpa,
TOTIOJIOTHS ).

4. I'enu nommMepoB.

5. [lonumepsl, 9yBCTBUTEIBHBIE K TUAPOGUIBHO-THAPOPOOHOMY OalaHCy pACTBOPUTEIS.
[IpakTHueckoe MpUMEHEHNE.

6. ITontmmepsl, 9yBCTBUTENBHBIE K N3MEeHEHHIO pH cpenbl. MoHOMEpBI, HCTIONb3yeMBbIE AJIs
ux noaydeHus. [IpakTudeckoe NpUMeEHEHHE.



7. Ilonmumepsl, YyBCTBUTEIbHBIE K W3MEHEHUIO TeMIlepaTypbl cpeasl. IIpumepsl
nosmmmMepoB, obnanaronux HKTP, n nx moBenenne B BOIHBIX cpeax.

8. lpyrue BuABl 4yBCTBUTEIHHOCTH «YMHBIX» MOJMMEPHBIX CHUCTEM: Ha XUMHUYECKUI
COCTaB CpEJibl, 3JIEKTPO- U CBETOUYBCTBUTEIIbHBIE TIOJUMEPHI.

9. IIpuMeHEeHNE «YMHBIX» [IOJIUMEPOB B MEJIULIUHE.

10. MeMOpaHsbI ¢ peryiupyeMoi IPOHUIIAEMOCTHIO.

11. Beigenenue 1 uMMOOMIM3aLMsl OETKOBBIX BEIIECTB.

12. buonoruyecku aKTUBHBIE TIOJIUMEPHI.

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

14. ®a3oBble IEPEXObI B )KUJKOKPUCTAUIMYECKUX CUCTEMAX.

15. MonekynsgpHoe CTPOECHHUE KUAKOKPUCTAUIMYECKUX COEAMHEHUN: KaJlaMUTHUKH,
JUCKOTUKU. [IpruMepbl ME30reHHBIX IpyI.

16. IloHATHSA TEPMOTPOIIHBIE U JIMOTPOIHBIE KUJIKHE KPUCTAILIBL.

17. CTpykTypa KUAKUX KPHUCTAJUIOB: TPH OCHOBHBIX THUMa CTPYKTyp KK-coenuHeHuii:
CMEKTHUYECKUI, HEMAaTUYECKUN U XOJIECTEPUIECKUM.

18. Annzorponus GU3HIECKUX CBOUCTB JKUJIKUX KPUCTAJLIOB.

19. Xuaxkokpucraminyeckue IMOJIMMEpPbl C ME30TN€HHbIMU IpyNIIaMM B OCHOBHOW U
6okoBoit nienu. ['pebHeoOpasubie moaumepsl. [Ipumeps! nonumepos.

20. TepmoTpomnHbIE U JTUOTPOIHBIE KUIKOKPUCTAUINYECKUE TToauMepsl. [Ipumepsl.

21. Oco0OeHHOCTH CBOWCTB JKUAKOKPHUCTAUNIMYECKUX TIOJIMMEPOB IO CPaBHEHUIO C
HU3KoMoJIeKysIpHbIMU JKK-coequnenusamu.

22. CuHTE3 KUIKOKPUCTAUIMYECKUX MOJMMEPOB C ME30I€HHBIMH I'PylIIaMU B OCHOBHOM
LEMH.

23. CuHTe3 XUJIKOKPUCTAJUIMYECKUX TOJIMMEPOB C ME30T€HHBIMH TpYIaMu B OOKOBOMU
LEMH.

24. [IpuMepsl NPAKTUYECKOTO MPUMEHEHUS )KUIKOKPUCTAINIMYECKUX TTOJIMMEPOB.

25. IloHsATHE MHTEPHOIMMEPHOTO KOMILIEKCA. THIBl MHTEPIIOJIMMEPHBIX KOMILIEKCOB.
IIpumepsl.

26. IlpumMepsl MOJIMUANEKTPOIUTOB, UCIONb3YEMbIX MPU MOIYYEHHUH WHTEPHOIMMEPHBIX
KOMIUIEKCOB.

27. OcHOBHBIE XapaKTEPUCTHKU HWHTEPIIOJIMMEPHBIX KOMIUIEKCOB: COCTaB, CTEIEHb
3aBEPLICHHOCTH.

28. CrexroMeTpUUYeCKre U HECTEXMOMETPUUECKUE HHTEPIIOIMMEPHBIE KOMIUIEKCHI.

29. YcnoBust 00pa30BaHUs U PACTBOPUMOCTH HECTEXHMOMETPUUECKUX MHTEPIIOIUMEPHBIX
KOMILJIEKCOB.

30. MeToapl MONY4YEHHMsS] HMHTEPIOJMMEPHBIX  KOMIUIEKCOB.  HMHTEPIIOJIMMEPHBIX
KOMIUIEKCOB. MaTpuyHas moJuMepu3alusl.

31. OcoGeHHOCTH CBOMCTB UHTEPIOIUMEPHBIX KOMITJIEKCOB.

32. VIHTepHoau3JIEKTPOIUTHBIE peakuuH. BiusHue HU3KOMOJEKYISpPHBIX COJed Ha
noseneHue 119K B BogHbIX pacTBOpax.

33. UHTEepnonuiIeKTpOIUTHEIE peakiuu. MoJieKyJisipHOe «y3HaBaHuE» B pacTBopax [1OK.
Peakiiuu nonmuoHHOro oOMeHa U OJMMOHHOTO 3aMEIICHHUS.

34. Pa3zHooOpa3ue MoaudIeKTPOIUTHBIX KOMIUIEKCOB M MEPCIIEKTUBBI MX MPAKTHYECKOTO
IIPUMEHEHHUS.

35. IlceBokuBas paAvKaabHas MMOJIMMEPHU3ALUS U YCIOBUS €€ OCYIIECTBIICHHUS.

36. Kpurepun, xapakTepu3yromye MCeBJ0KUBYIO PAIUKAIBHYIO TIOJIMMEPU3ALINIO.

37. Kimaccuduxarms mporeccoB MCeBI0KUBON PaIHKAILHONW MOIMMEPU3AINH: PEaKITHH
00paTuMOro MHPUOMPOBAHUS, pEAKIUH OOpaTHUMOM Iepenaud IenH, PeakUud OO0paTUMOro
nepeHoca aroma.

38. UnudeprepHas nonumepuzanusi.

39. Tlonumepu3anusi BHHWJIOBBIX MOHOMEPOB B IMPHUCYTCTBHE HHUTPOKCHUIIOB H
AJIKOKCMaMHHOB.



40. TTonumepu3zanus ¢ nepeaydeit ey 1no MexaHu3My MpucoeIMHeHUs -(pparMeHTanuu.

41. KoHTposnupyeMblil CHHTE3 MaKpOMOJIEKYJI IO MEXaHU3MY € IIEPEHOCOM aToMa.

42. BO3MOXHOCTM HPAKTUYECKOTO IPUMEHEHUs  IICEBJOKMBON  paJuKaIbHOU
IOJIMMEPU3ALIIH.

KPUTEPUU OHEHUBAHUA PE3YJIBTATOB OBYYEHMUA:

1. CryaeHty HEOOXOIHMMO BBINMOJHUTH S5 JnaboparopHbix pador. Kaxmas pabora
OLIEHUBAaeTCs MakcuMyM Ha 3 Oamna. Ilpu BbImomHeHHMH 51TaOOPAaTOPHBIX PAOOT OILEHHBAETCS
TEXHHUKa BBIIOJIHEHHS, 0(DOPMIICHHE OTYETOB, BKIIOYAOIIEE PACUESTHI 33IaHHOTO CUHTE3A.

2. [Tlpenycmotrpeno 5 cobeceqoBaHHMiA IO TEOPETUYECKOMY MaTepwainy B BHJE
KOJUIOKBHYMOB. Kakast TeMa orieHMBaeTcsi MaKCUMyM Ha 3 Oasia.

MakcumanbHOe KOJTMYEcTBO 0auioB Ha sk3amene 30.

OneHka «Hey10BJIETBOPUTEIHLHO»:

(bparmMeHTapHOE 3HAHUE IPEAMETA, OTCYTCTBHE YMEHHUI M HABBIKOB IIPUMEHEHHUSI METOI0B
Y TIOJIXOJI0B U3y4aeMOM AUCLUILIMHBI IPU pellieHUuH y4eOHbIX 3a1au (MeHee 50 0amioB).

OneHka «yA0BJI€TBOPUTEIbHO»:

HECHCTEMATU3UPOBAHHBIE 3HAHHS MPEIMETa, YaCTUYHO C(OpPMUPOBAaHHBIE YMEHHS U
HaBBIKM MPUMEHEHHS METOJOB M MOJXO0J0B M3y4aeMOil IMCLUUIUIMHBI MIPU PEIICHUU y4eOHBIX
3anad (50-69 6amios).

OueHka «xopouo»:

B 1IeJIOM, C()OPMHUPOBAHHBIC, HO COZIEpIKAIINE OTICIbHBIC NMPOOEeNbl 3HAHUS TPEIMETa,
yMEHHE MPUMEHSATh METOABI M MOJXOJbl U3y4aeMOW AWCIMIUIMHBI IPU PEIICHUU YYEOHBIX H
NPAaKTUYECKHUX 33/1a4 C MUHUMAJIBHBIM KOJMYECTBOM OIIMOOK HEMPUHIMITHATIBHOTO XapaKTepa,
HaJIMYUe HABHIKOB MPUMEHEHUS] METOJIOB U IMOJIXOJOB M3Y4aeMOll JUCIMIUIMHBI IPU PEUICHUH
yueOHBIX U npakTuyeckux 3ana4d (70 - 85 Gamos).

OneHka «OTIHYHO»:

c(OpMHPOBAaHHBIC U CUCTEMATH3UPOBAHHBIE 3HAHHSA MTPeIMETa, CHOPMUPOBAHHBIE YMEHHSI
Y HAaBBIKU MPUMEHEHUS] METOJIOB U TIOJIXO0/I0B U3y4aeMOW AUCHUIUIMHBI TP PELIEHUN Y4eOHBIX U
nmpakThueckux 3anad (86-100 6amioB).

PazpaboTunkn:

72, |
/._/ ?—_ npodeccop Knxnases B.H.

(noonucw) (3anumaemas QOANHCHOCHb) (unuyuanvl, pamunus)

[IporpamMma cocraBneHa B coorBercTBuUM ¢ TpeboBanusimu PI'OC BO u yuerom
pexomenaanuii [IOOIT no nanpasnenuto u npoduiato noarorosku 04.03.01 Xumusi.

[Iporpamma paccMoTpeHa Ha 3aceTaHuM KaeApbl TEOPETHUYECKOW W TMPHUKIIATHON
OpraHMYECKON XUMUU U MOJIMMEPU3ALUOHHBIX NTPOLIECCOB
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3aB. kadenpoit Onensmteiid O.A.

Hacmoswas npoepamma, me moocem Ovimvb 80cnpoussedena HU 6 Kaxol ¢hopme 6e3
nPeosapumenbHo20 NUCbMEHHO20 paspeuenus Kagheopvl-paspadomuuxa npozpammol



