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I. LIEJIA U 3AIAYY JUCIATLTAHBI

He.]]l/l: IMMO3HAKOMHUTDH CTYACHTOB XMMHUKOB C HCKOTOPBIMH COBPEMCHHBIMHU HAIIPABJICHUAMU
3HaHMA B 00J1aCTH TCOPHHU U MMPAKTUKH XUMHHU U (1)I/ISI/IKI/I BBICOKOMOIJICKYJIAPHBIX COGHHHGHHﬁ.

3agaun:

—J1aTh MPEJICTABICHIE O MHOTOOOpA3UU CTPOSHUH BHICOKOMOJICKYIISPHBIX COSIMHCHHIA,

—JaTh TIOHATHS O METOJIaX CUHTE3a U MOIU(PUKAIIUHA BHICOKOMOJICKYJISIPHBIX COCTMHCHUH;

—JIaTh MPEACTABICHUS 0 COBPEMEHHBIX HaIpaBJICHUSAX HCHOJIb30BaHUS
BBICOKOMOJICKYJISIPHBIX COCTMHCHUI.

B pe3y.TIBTaTBI I/I3y‘-IeHI/I$I I[aHHOf/'I AUCHUITIINHBI CTy,IIeHTBI JOJIP)KHBI HpGI[CTaBJIeHI/ISI 0
MaKpOMOJICKYJIIPDHOM CTPOCHMM M  BBITEKAIONIUX M3 JTOr0 OCOOCHHOCTSX CBOMCTB
BLICOKOMOJIeKyJISIpHBIX COGI[I/IHCHI/If/’I. I/IMGTB KOHerTHBIe HpCIICTaBJIeHI/ISI 0 METOOdaX CHUHTE3a U
HCCJICIOBAHMS PA3IMYHBIX CBOMCTB BEICOKOMOJIEKYIISIPHBIX COCTMHECHHM.

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. VuebHas nucuumianHa «CoBpeMeHHbIE METO/bl MOJIMMEPHOM XUMHUM» OTHOCUTCS K
BapHaTUBHON 4acTU IPOrpaMMbl (Kypc IO BBIOOPY).

2.2. JIna n3ydeHUs JAHHOM y4yeOHOW NIUCHUIUIMHBI HEOOXOAMMBI 3HAHMS, YMEHUS U
HaBBIKH, (POPMHUPYEMBIC TIPEAMIECCTBYIONIMMHU JUCIUTUINHAMH :

Ne /it Kon quciuninmssl HanmenoBanue npemecTByrOnmMX JUCIHAILINH
1 b1.0.12 MexaHuka 1 MOJIEKYJsipHas (hu3HKa
2 51.0.19 Opraanyeckasi XUMHSI
3 b1.0.20 Opranuueckast XMMHsI TPOU3BOJAHBIX YIJIEBOJIOPOJIOB
4 b1.0.23 duznueckass XuMug. XUMUYECKas TEPMOJUHAMUAKA
5 b1.0.25 BBICOKOMOJIEKYIIAPHBIE COCTUHEHUS

2.3. Ilepedenp nocneayoOmux y4eOHbIX JUCHUIUINH, I KOTOPBIX HEOOXOIUMBI 3HAHUS,
YMEHHMSI U HaBbIKU, OpMUpPYEMBIE JaHHON y4eOHON AMCLIUIIIIMHOM:

ITony4yeHHble 3HaHMS, YMEHUS M HaBbIKM HEOOXOIUMBI IMpPH JalbHEHIIEM H3y4eHUH
nucturuH: b1.027 — «Xumnueckas texHonorusi», b1.0.30 — «Ctpoenue BemectBa», b1.B.07
— «buoopranunueckas xumusi», b1.B.JIB.01.02 - «IIpuxnagnas xumusa», b1.B.J1B.03.02 «Xumus
MoHoMepoB», b1.B.JIB.04.01 — «Xumusi 371€eMEHTOPraHUYECKUX COCIUHECHHI». 3HAHHE JTOU
JUCLUTUTMHBI HEOOXO0IMMO MU JalbHEHIIeM 00y4eHUH B MarucTpaType U aCHUpaHType, a TaKkxKe
B c(epax npodeccruoHaIbHON NEATENbHOCTH: 3IpaBOOXpaHEHHE (CHHTE3 M KOHTPOJIb KauecTBa
JIEKapCTBEHHBIX MPENapaToB), XUMHs IPHUPOJTHOIO OPTaHUYECKOTO ChIPhS (M3Y4YE€HHE COCTaBa U
pa3paboTka crocoOOB MepepabOTKU W MPAKTHYECKOTO HCIOJIB30BAHMS TMPOAYKTOB M3 YIS,
HeQTH, IPUPOIHOTO ra3a) u Jp.

I11. TPEBOBAHMUS K PE3YJBTATAM OCBOEHUSA JUCIHUIIJINHBI
IIporiecc ocBoeHMsS JUCHMIUIMHBI HAmpaBieH Ha (QOPMHUPOBAHUE KOMIIETEHLUMH

(ameMeHTOB crenyronux komrereHnuii) B cootBeTcTBUU ¢ @I'OC BO u OIT BO no manHOMY
Hanpasienuio 04.03.01 «Xumust», npoduiib: TeopeTudeckas u NPUKIaTHast XUMHUSL.

Ilepedyens nuIaHNpyeMbIX pe3yJIbTATOB 00y4eHHs M0 JUCHUIINHE (MOAYJIIO),
COOTHECCHHBIX ¢ HHAUKATOPAMHU JOCTUKCHUN KOMHeTeHHHﬁ



HNuaukaTopsl
Komnerennus . Pe3ynbTaTsl 00yyeHus
KOMIeTeHU Ui
[1K-4 Cniocoben I1K-4.1 3HaeT: TCOPETUUCCKHE OCHOBBI XUMHUH
oOpabateiBaTh pe3ynbrathl | OOpabaThiBaeT 1 (PU3HKHU BBICOKOMOJICKYIISIPHBIX
paboT XUMUYECKOM MOJIy4YEeHHBIE COEIMHEHUH C LeIbI0 HHTEPIPETAUU
HaNPaBJICHHOCTH C pe3yabTaTHI MOJTyYEHHBIX PE3YJIbTaTOB
HCIIOJIb30BaHUEM HCCIIETIOBaHU ¢ YMeer: UCNOIb30BaTh HEOOXOAUMbIE
CTaHJAPTHBIX METOJIOB U | MCIIOJIb30BAaHHEM METOBI HCCIETOBAHUS TOTMMEPHBIX
METOJIUK CTaH/IaPTHBIX cuctem, paboTaTh Ha CTAaHAAPTHOM
METOJI0B (METO/IMK) XUMHAYECKOM 000PYZOBaHUH
[1K-4.4 Buiajeer: HaBbIKaMU pabOTHI €
CocraBmser COBPEMEHHBIMU XUMUYECKUMHU
MIPOTOKOJIBI npubopamMu, MpueMaM OpraHu3aluu
UCIBITAaHUH, OTYETHI O | METOIUKH PAOOT MPH peIIeHUH
BBINOJIHEHHOW pa0oTe | MOCTABICHHOM 3a1a4K
10 3a/IaHHOH Qopme

IV. COAEP’)KAHUE U CTPYKTYPA JUCHUIIJINHBI

TpynoeMKoCTb TUCHMIUIMHBI COCTaBIET 3 3a4eTHBIX eanHuIlbl, 108 yacos.
dopMa MPOMEKYTOUHON aTTECTALUN: K3aMEH

4.1. CopepixaHue JUCHHUILINHBI, CTPYKTYPHPOBAHHOE 110 TeMaM, ¢ YKa3aHUEeM BH/I0B
YueOHBIX 3aHAATHI U OTBEIEHHOI0 HA HUX KOJIUYECTBA aKaleMHYeCKHX YaCOB

3 Bue! yaueOHOI paboTHI, BKIIFOYAs
g CaMOCTOATENbHYIO paboTy 00yJaIONIHXCs
g )5 pr[IOeMKOCTB
‘i (B yacax)
< KonrakTHas padora
% npenoiaBaTelist ¢ DOpMBI TEKyIIEro
= S oOyJaromumMucs KOHTPOJIS
M g 3 ° _ A 5 YCIIEBa€MOCTH,
- Pasnen AuCIUIIINHEL/ TEMBI S Z g g 3 z dopma
/n > 2 E = 2, = .
@] g 5 Qo 3 = g g TPOMEKYTOYHOU
2 2 = 28 e 53 aTTecTaluu
& E §“ e -9 s 5 & (no cemecmpam)
= Z s X o = ]
Sl 2 &8 | % | & | 3
5 = 9 & & S
=9 Q9 & a
5 = £ 2
% = 5
= a =]
= 5 §
<
ITpoBepka
1 | «YMHBIe» onuMepsl 7 6| 4 6 1 4 POBEP
otgetosB JIP
Kunkokpucrannudyeckue IIposepka
2 7 10| 4 10 1 4
TTOJIAMEPHI otuetoB JIP
HuTepnoauMepHbIS ITpoBepka
3 p p 7 20| 4 | 20 1 | 13 POBEP
KOMIIJIEKCBI otgeTosB JIP
IlceBnoxxnBas
4 | panukanpHas 7 4 1 2 | YcrHBII onpoc
MOJIMMEPU3ALIHS
ITpomexxyTounas
P yr 7 5| 6 SK3aMeH
aTTecTalus
HToro uacos 108 16 36 5110 | 23 18




4.2 TInaH BHeayAUTOPHOIi CAMOCTOSITEIbHOI PadoThI 00yYaOLIMXCS IO AUCHHITIHHE

CamocrosiTesnbHas paboTa 00y4aromuxcs VYueoHo-
Cemect H Bun Cpoxku 3arpar OrneHouHoe Me6Tozmqec1<0e
p A3BANHE PASACTA, TEMBL | - MOCTOATENBHOM | BBIMONHEH . CPENCTBO obecreuerne
ot s BpEMEH CaMOCTOSTEIILHOM
pa u (Jac.) paboThl
[ToaroroBka oTuera IIposepka IIpakTukym no
o JIP «Cuntes oT4eTa 1o BBICOKOMOJIEKYJISIPH
7 IMoustue 00 «YMHBIX) |ceTyaTon 2 JIP. YcTHOE |BIM COCTMHEHUAM
noJuMepax TTOJIMAKPUIIOBOM cobeceq0BaH
KHCIIOTHI B CBOH CTa ne
TUApOreneiny
7 [ToaroroBka oTueTa Tposepia Hpacuicym no
[TonsiTrie 06 «YMHBIX» |0 JIP «CunTes OTHETA TIO - | BRICOROMOJICKYILIPH
HOHMepax S — 2 JIP. YcTHOE |BIM COEIUHEHUSIM
cobecesoBaH
COTIONIMEPa»
ue
[TogroroBka otyera [IpoBepka IIpakTukym no
o JIP 0TY€eTa 110 BBICOKOMOJIEKYJIIPH
7 Kunxokpucrammuec |«Cononumepusanus B 2 JIP. YcTHOE | BIM COEAMHEHMAM
KHE TIOJTMMEPbI METHIIMETaKpHiIaTa ¢ | TCUCHUE cobeces10BaH
aKpPIJ'IOBE)fI cemecTpa ue
KHCIIOTON»)
7 1Ku JTKOKPHUCTAJITHYEC IloaroroBka oT4eTa [Iposepka IIpaktukym no
KHE HOIIMEpbI o JIP «Cunres OoT4YeTa 1o BBICOKOMOJIEKYJISIPH
TTOJITMBUHUIIOBOTO 2 |JIP. YcTHOE |BIM COETMHEHHAM
CIHPTa THIPOIA30M cobece10BaH
MOJIMBUHUJIAIICTATAY» ue
7 I/IHTepHO JTUMEPHBIE IloaroroBka oT4eTa [Iposepka IIpaktukym no
KOMILIEKCEI o JIP 0TY€eTa 110 BBICOKOMOJIEKYJIIPH
«HccnenoBanue JIP. YcTHOE |BIM COEIMHEHUSIM
npouecca 6 |cobGecenmoman
KOMIIIEKCO00pa3oBa ue
uus BMC ¢
OITUTOMEPaMI»
I/IHTepl'IO JIUMEPHBIE [TogroroBka otyera IIpoBepka IIpakTukym no
KOMILIEKCEI o JIP «®nokynsuus oT4eTa 1Mo BBICOKOMOJIEKYJISIPH
7 JIUCIIEPCHBIX CUCTEM 7 JIP. YcTHOE  |BIM COETMHEHHSIM
BOJIOPACTBOPHMBIMH cobece10BaH
MOJIMAJICKTPOIUTAMHU ne
»
7 |IlceBmoxuBas VcTHOE
pATHKATbHAS IMoxaroroska x 2 cobecenoBan
YCTHOMY OTIPOCY He
MOJIMMEPH3alA
OO011ast TPyA0EMKOCTh CAMOCTOSTENIbHOW PabOThI IO 23
JUCIUIUIMHE (4ac)
BIOI[)KCT BpPEMCHU CaMOCTOSITEILHOU pa6OTLI,
MIPEelyCMOTPEHHBIN Y4EOHBIM IJIAHOM [Tl TaHHOM 23
JTUCITUATIIUHEI (Yac)
4.3. Conep:xanue pa3/ieioB U TeM THCHHUILINHBI
TpynoemkocTs
TUCIUAIIINHBI 3
(3.e.)
HanmenoBanue IlousiTue «YMHbI€» MOJTUMEPDLI.
OCHOBHBIX q)epMeHTI)I, KaK MOACIIN «KYMHBIX) ITOJUMEPOB.




pas3zenoB
(MopyIeit)

OcoOeHHOCTH ~ CTPOCHHS  TOJUMEpPOB  (IIEMOYEYHOE  CTPOEHUE,
MUKpPOCTPYKTYpa, TOOJIOTHS).

I'etu mosimmepos.

[Tomumepsl, YyBCTBUTENBHBIE K THAPOQMIBHO-THAPOGOOHOMY OanaHCy
pactBoputeis. [IpakTudeckoe npuMeHeHue.

ITonumepsl, 4yyBCTBUTENBHBIE K H3MeHeHUIO PH cpeasl. MoHOMepBI,
UCIOJIb3yeMBIE Ul UX nonydeHus. [Ipaktnyeckoe npuMeHEHHUE.
[TonuMepsl, YyBCTBUTEIbHBIE K HM3MEHEHHUIO TEMIEPATYypbl CPEIbI.
[Tpumepsr momumepoB, obmanaromux HKTP, n ux moBemeHue B BOJIHBIX
cpenax.

Jlpyrue BuAbl YyBCTBUTEIBHOCTH «YMHBIX» IIOJIMMEPHBIX CHUCTEM: Ha
XUMHUYECKUN COCTaB CPEJIbl, 3JIEKTPO- U CBETOUYBCTBUTEIIbHBIE TOJIUMEPBI.
IIpuMeHeHne «yMHBIX» IIOJIMMEPOB B MEULIMHE.

MeMOpaHBbI ¢ peryiupyeMoi IpOHUIIaEMOCTBIO.

Beinenenue u uMmmoOmin3anus OeNKOBbIX BEILECTB.

Buosnornyeckun akTUBHBIE OJTUMeEPBI.

[ToHsATHSA: )XUIKUE KPUCTAIIIBI, Me30(]a3a, N30TPOITHAS KUAKOCTb.
®da30BbIe NEPEXO/IbI B )KUIKOKPUCTAJUINYECKUX CUCTEMAX.
MonekyiipHOE ~ CTPOCHUE  JKHJIKOKPUCTAIMYECKUX  COCAMHEHUM:
KaJIAMUTHKH, TUCKOTUKHU. [IpruMepsl ME30r€HHBIX IPyIIIL.

[ToHsTHS TEPMOTPOIIHBIE U TUOTPOIIHBIE KUAKUE KPUCTAIIIBI.

CrpykTypa >XKUAKUX KPHUCTALIOB: TPU OCHOBHBIX Tuna crpykryp KK-
COCIMHEHUI: CMEKTHUYECKUI, HEMaTUYECKUI U XOJECTEPUIECKU.
AHun3oTponus GU3NUECKUX CBOMCTB )KUIKUX KPUCTAIJIOB.
Kunkokpucrajuinueckue MOJUMEPbl € ME30I€HHBIMU TIpylNIamMu B
OCHOBHOM M OokoBo# 1enu. I'peOHeoOpasHble nosmmepsl. [Ipumepsl
IIOJIMMEPOB.

TepMoTpomnHBIE W JIMOTPOIHBIE KUIKOKPUCTAJUIMYECKUE IOJIMMEPBHI.
[Ipumepsr.

OCOOEHHOCTH ~ CBOMCTB  KUAKOKPUCTAJUIMYECKUX  IOJMMEPOB IO
CpPaBHEHUIO ¢ HU3KOMOEeKyJsIpHbIMU JKK-coennuennsamu.

CuHTE3 KUIKOKPUCTAINYECKUX TIOJMMEPOB C ME30T€HHBIMU IPYIIIaMU B
OCHOBHOM LIETIH.

CuHTe3 KUIKOKPUCTAININYECKUX TIOJUMEPOB C ME30I€HHBIMU IPYIIIaMU B
OOKOBOH LIeTIH.

IIpumeppl  NPakTHUYECKOrO  NPUMEHEHMS  KMJIKOKPUCTAIIIMYECKHX
IIOJIMMEPOB.

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

IIpumepsl  MOMMAIEKTPOJIUTOB,  MCIONB3YEMBIX TMPU  IOJYYEHUU
MHTEPIIOIUMEPHBIX KOMILJIEKCOB.

OCHOBHBIE XapaKTEPUCTUKNA HHTEPHOJUMEPHBIX KOMILUIEKCOB: COCTaB,
CTENEHb 3aBEPIICHHOCTH.

CrexoMeTpUYeCKHe U HECTEXUOMETPUYECKHE  HHTEPIIOJUMEPHbIE
KOMILJIEKCHI.

VYcnoBust  00pa3oBaHHsT M PacTBOPUMOCTH  HECTEXMOMETPUUYECKHX
MHTEPIIOIUMEPHBIX KOMILJIEKCOB.

MeTo1b1 T0JTy4€HNS NHTEPIIOJIMMEPHBIX KOMIIJIEKCOB. NHTEPIOIMMEPHBIX
KOMIUIEKCOB. MaTpuyHas noJIMMepr3anusl.

OcoO6eHHOCTH CBOMCTB MHTEPIIOJIMMEPHBIX KOMIUIEKCOB.
WNHTepnonusnekTpoiauTHble peakuuu. BinsHue HHU3KOMOJIEKYISIPHBIX
cosneil Ha noBeaeHue [19K B BOHBIX pacTBOpax.




HHTEpnonusneKTpouTHBIE peakuuu. MOJIEKyIsipHOE «y3HABaHUE» B
pactBopax IIDK. Peakiuum mnoOmMHMOHHOTO OOMEHa U TMOJUHUOHHOTO
3aMeIleHHUS.

PazHooOpasue MONMAIEKTPOIIUTHBIX KOMIUIEKCOB M TMEPCHEKTHUBBI HX
MIPAKTUYECKOTO IIPUMEHEHHS.

IlceBnoxuBass paaukajibHas NOJUMepU3alUsl MW YCJIOBHS ee
OCyHIeCTBJICHHS.

Kpurepun, XapaKTepU3yIoLIHe IICEBJOKUBYIO pasivKaJIbHYIO
MOJIMMEPU3ALUIO.

Knaccugukanus nporeccoB NceBI0KUBON paluKaIbHON MOIMMEPH3aIHN:
peakuuu oOpaTUMOTo MHPUOMPOBAHMS, PEAKIMH OOpaTUMOU mepenadu
LIENIY, peakluyu o0paTUMOro IEpeHoca aToma.

Nuudeprepnas nonumepusarms.

[TonnMepu3zanusi BAHWIOBBIX MOHOMEPOB B IIPUCYTCTBUE HUTPOKCUIIOB U
AITKOKCUAMHUHOB.

[Tonumepuszanuss ¢ mepepavedl 1enu MO MEXaHU3MY IPUCOEIUHEHUS-
(dhparmeHTaIum.

KoHTponupyemblii cHHTE3 MaKpOMOJEKYJ [0 MEXaHU3MY C MEPEHOCOM
aToma.

B03M0OXXHOCTH MPAaKTUYECKOTO MPUMEHEHHUS IICEBI0KUBON paJUuKaIbHOU
HOJIUMEPU3ALIHH.

DOopMBI TEKYLIETO
KOHTPOJISI

Y CTHBIN OMPOC, OTYETHI

dopma
MIPOMEKYTOUHON
aTTecTaluu

3a4€T

4.3.1 IlepeyeHb NPAKTHYECKHUX 3aHATHI 1 1a00PaTOPHBIX padoT

TpynoeMkocTsb
(4ac.) o _ é £
Ne pasznena v TeMbl é E ES %
Ne /it CHUTTHAEL (MOTY15) HamnmenoBaHme 1a00paTOpHBIX paboT R a— % K g E
E;:gg MPaKTHYECKast S & g E
IIOATOTOBKA
1 | «Ymuble nonumepsl» | 1. CuHTe3 ceTyaToit 1IK-4
MOJTUAKPUIIOBOH KHCIIOTHI U 6 6
CBOM CTa rHJporesiei.
2. CuHTE3 IPUBUTOTO
conoJiMMepa BUHUJIALeTaTa Ha qE;
MOJTMMETHUIMETAKPHIIAT E
Q
2 Kunkokpucramnuye | 1 Cononumepuszanus 10 10 é-
CKHE TTOJTUMEPHI METHJIMETaKpHiIaTa ¢ -
AKPHUJIOBOM KHCIIOTOM. E
2. CuHTE3 NOIMBUHWIOBOTO >
CIIUPTA TUIPOJIU30M
MMOJIMBUHUJIAIICTATA
3. Cononumepusanus cTupoia
C METWJIMETaKPUIIATOM




3 | UaTepnonumepnusie | 1. MccrnemoBanue mmporecca 20 10
KOMILIEKCBI KoMIuiekcoobpazoBanuss BMC
C OJIMroMepaMu

2. OnoKynAnUs AUCTIEPCHBIX
CUCTEM BOAOPACTBOPUMBIMU
IIOJINAJIEKTPOJINTAMU

4.3.2. Ilepeyenb TeM (BONMPOCOB), BHLIHOCHMbBIX HAa CAMOCTOSITEJIbHOE HM3y4YeHHe
CaMOCTOSITE/IbHOI PadoOThI CTYIEHTOB

dopmupyemast
Ne Tema 3amanue PMHPY NJIK
KOMIIETEHIIUS
1 | «YMHBIE TOTUMEPHD) BrinosHeHnE TpakTUYECKUX MK-4.1
3aJaHuN 110 TeMe «YMHBIC T1K-4 '
A TK-4.4
MTOJIMMEPBI»
2 | Kunkokpuctayinyeckue | BBITIOJIHEHHE MPaKTHYECKUX
MOJIMMEPHI 3aJlaHUM 110 TEME [IK-4.1
T1K-4
«KUIKOKpUCTAIITNYECKHE [1IK-4.4
TTOJIMMEPBI»
3 | UaTepnoaumepHbIe BrlmmotHeHNE TPaKTHYECKUX
KOMILJIEKCEI 3aJaHul 110 TEME T11IK-4.1
T1K-4
«MHTEpIIOTUMEpHBIC [1K-4.4
KOMILIEKCHI»
4 | IlceBgosxuBas BrlmmotHeHNE TPaKTHYECKUX TK-4.1
paavKaibHa s 3aJaHui 110 TeMe «Y MHBIC TIK-4 K 4' 4
MTOJTMMEPH3AITUS MTOJTMMEPBI» '

4.4. MeToauuecKkue YKa3aHus 110 OpraHusalnum CaMoOCTOSITEILHOM paﬁoTI)l CTYAEHTOB

CamocrosaTenbHass paboTa CTYAEHTOB, CBSI3aHHAash C TMOJTOTOBKOM OTYETOB IIO
BBINTOJIHEHHBIM JIAOOPAaTOPHBIM paboTaM, 3aKpeIuieHHeM TEOpPEeTHYEeCKOro Mmarepuaiga B BHJE
MOJTOTOBKH K KOJJIOKBHYMaM, IIPOBOJUTCS BO BHEAYTUTOPHOE BpEMSI.

Cmpykmypa omyema no nadopamopnoti pabome:

1. Hens paboTHI.

2. Teopernueckas ¥ SKCIIEpUMEHTAIbHAS YaCTh.

3. BrInosHeHNe pacyeTHBIX B COOTBETCTBUU C METOJMYECKUMH YKa3aHMAMHU K KaxJIo0i
pabore.

4. BpIBoJ (Ha OCHOBE MOJYYEHHBIX PE3yJIbTaToOB).

Mertoanyeckre peKOMEHIAlMU MO BBIIOJHEHHIO JabopaTOpHBIX paboT M oOpaboTke
MOJTYYCHHBIX JKCIIEPUMEHTAFHBIX JTaHHBIX MO KaXJ0i jabopaTopHOil paboTe ommcaHbl B
METOAMYECKMX YKa3aHUSAX Ha BBINOJIHEHHE J1a0OpaTOpHBIX paboT MO MNPaKTUKyMY
«BsicokomonekynsapHbele coenuHenus» /B.A.Kpyrnosa.- Upkyrck: U3n. Upkyrck. roc. yH-Ta,
2006. 52 c. u yue6HOM nocoOuu - IIpakTHKyM MO BBICOKOMOJIEKYJISPHBIM COCIUHEHHIM: yuebl.
nocoowue / mox pena. B. A. Kabanoga. - M. : Xumus, 1985. - 224 c.

4.5. IllpumepHasi TeMaTHKA KypCcOBbIX padoT (IP0eKTOB)
HET



V. YYEBHO-METOIUYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHHE
JUCIHUIIVIMHBI (MO Y JIS)

a) OcHoBHAas JIUTEpaTypa

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

2. I'amaeB N.10. «YMHBIE» TTONIMMEPHI B OMOTEXHOJOTUH U MEAMITMHE // Y CIIeXyu XUMUH.
1995. T. 64. Ne5. C. 505.

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

4. Kepbep ML KuakoxkpuCTalWIMYECKOE COCTOSHUE U KUJKOKPUCTAJUTMUYECKUE
noymmmMepbl. YaeoHoe nocooue. M : Xumust. 2002.

5. lIn6aes B.I1., booposckuit A.1O. // Yenexu xumun. 2017. T. 86. Ne 11. C. 1024.

6. bektypoB E.A. MnaTepnonumMepeie KOMIUIEKChl. AnMa-Ata, 1977.

7. I'pumnn A.®., I'puun U.J1. CoBpeMeHHbIE METObI KOHTPOIMPYEMOMN paguKaIbHON
MOJIMMEPU3AIIH ISl TTOJyYEHUsI HOBBIX MaTEpHasoB C 3aJaHHBIMU CBOMCTBaMU. (DIEKTPOHHOE
yaeOHnoe nocobue). Hmxuauit Hosropon, 2010

0) lomoiHUTeILHASA JIUTEPATYypa

1. Kontponupyemas "xxuBasd" pagukaibHas noauMepusauus. Meron. ykas. JI.SA. Lapuk.
Upxkytck: UT'Y - 2008

2. Jlenikun 10.A. ®uzuko-xuMuyeckue OCHOBBI CUHTE3a IIOJIMMEPHBIX
copOeHTOB YueOHUK. 2-¢ U3, uchpas. (31.) - Mocksa: Jlanb. Jlaboparopus 3Hanuii — 2011 —
Pexxum noctyna ObC «M3natenbctBo «JIanby

B) Ba3bl JaHHBIX, HHPOPMAIMOHHO-CIIPABOYHbIE U MOUCKOBBIE CHCTEMBbI

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
dbakynprera MI'Y um. JIoMoHOCOBA)

6. http://www.gpntb.ru/ (CocynapcTBernas nyoinYHas HayYHO-TEXHIUYECKAs
OoubnmoTeKa)

7. WWW.SCIrus.Com — moucK Hay4yHO#H HH(GOPMAIIUH 10 )KypHaIaM 1 web

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

B cootBerctBun ¢ m. 4.3.4. ®I'OC BO, oOy4arommmcsi B TE€YEHHUE BCETO IMepuoja
o0yueHuss o0ecredeH HEOrpaHMYCHHbIH A0CTyn (yAaJeHHbIM JOCTYN) K  3JIEKTPOHHO-
OMOJIMOTEYHBIM CHCTEMAM:

1. OrtkpbiTass »nekTpoHHas 0aza pecypcoB U HCCIEAOBaHUN «YHHUBEPCUTETCKAS
unopmanmonnass cucrema POCCUSA» [DnektponHbli pecypc] : cailt. — Pexum
nocryma: http://uisrussia.msu.ru 6eccpovHsbIi

2. TocynapctBenHass wHpoOpManuoHHas cucremMa «HammoHanmpHast —AJIEKTpOHHAs
Ooubnuoreka» [DneKTpOoHHBIN pecypc] : callT. — Pexxum moctyna: http://H30.pd. 6eccpounbrii

3. Hayunas snexkrponnas oubnmuoreka «ELIBRARY.RUy [DnekTpoHHBIH pecypc] : CaiT.
— Pexxum mocryma: http://elibrary.ru/defaultx.asp. - Konrpakr Ne 148 ot 23.12.2020 r. AxT oT
24.12.2020 r. cpok aeiictBus mo 31.12. 2021 r. moctym: http://elibrary.ru/

4. OBbC «U3natensctBo Jlanb». Kontpakt Ne 100 ot 13.11.2020 r. Akt Ne 671 or
14.11.2020 r.; Cpoxk aeiictust mo 13.11.2021 r. moctym: www.e.lanbook.com

5. Kontpakr Ne 100 ot 13.11.2020 r. Akt Ne D 656 ot 14.11.2020 r. ; Cpok aeWcTBus
no 13.11.2021 r. goctym: www.e.lanbook.com
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6. DOBC 2U3 «bubmmnotex». ['ocynapctBennslii konTpakT Ne 019 ot 22.02.2011 r. OOO
«bubnmorex». Jlunensnonnoe cormamenue K [ocymapctBeHHOMy KoHTpakTy Ne 019 or
22.02.2011. Anpec nocrymna: https://isu.bibliotech.ru/ Cpok nelicTBusi: 6ecCpOYHBIIA.

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

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

9. 000 «3nexrponHoe m3natenbcTBo FOpaiity. Kontpakr Ne 60 ot 23.09.2020r. AKT
npuema-nepegaun Ne 3263 ot 18.10.2020; Cpox pgeiictBua mno 17.10. 2021 r.
noctyi: https://urait.ru/ JIunensuonnsiii kontpakt Ne 04-E-0258 ot 20.09.2021r. AKT nmpuema-
nepenaun Ne 5684 ot 18.10.2021; Cpok aevictus o 17.10. 2022 r. goctym: https://urait.ru/

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

11. OO0 «MJ «I'pebennrkoBy», KOHTpAakT Ne 147 ot 23. 11.2020 r.; Akt ot 25.12.2020
r. Cpok aeiictBus ¢ 01.01.2021 mo 31.12.2021 r. noctyn: http://grebennikon.ru

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
6.1. YueOHo-1a00paTopHOE 060py/10BaHueE:

[lomemienuss Ui = TpoBeNEHUS  JIGKIUOHHBIX U JaOOpaTOPHBIX  3aHSTHIA,
YKOMIUIEKTOBAaHHBIE HEOOXOAMMBIM 00OpyJOBaHHEM, MPUOOPHOH 0a30if W peakTHBaMH, a
UMEHHO:

- ayJIUTOPUH, OCHAIICHHBIC MYIbTUMEIUUHBIMU CpPEACTBAMU, IJisi TMPOBEICHUS
ayJIUTOPHBIX U MPAKTUYECKUX 3aHATHH (ayn. 5, 6, 402, 423, 426);

- nabopaTopHbie MPakTUKYMBbI (aya. 410, 421) o BEICOKOMOJIEKYJIIPHBIM COETUHEHUSIM,
OCHAIIIEHHBIE CIIEYIOIUM 000pyI0BaHUEM:

Ne HanmenoBanue KonnuectBo

2 3

=
=

BriTsxHOM miKad

BonocTpyiiHble BakyyMHBIE HACOCHI
Memanka ¢ 3JIEKTpOIIPUBOAOM
MarnuTtHas Memianka

Pedpaxromerp UPD-22

Cymmensnii mkadp CHOJI -3,5

Becel

IItatuBs

Tepmocrar

[InposnsHas neynb

Habop xuMuyeckoil mocypl U peakTHBBI
JlabopaTopHBIE CTOJIBI 20
ITuceMEHHBIE CTOJTBI 18
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. IlporpamMmHoe o0ecnieyeHue:

Cpok
HaumenoBanue JHata P

O6ocHoBaHME I JeificTBus
No IIporpammuoro Kon-Bo BBIJIaYU
nosnb3oBanus [10 paBa
MIPOAYKTA JIUIIEH3UN
MTOJIF30BAHHUS

1. | Microsoft Office Professional 12 Howmep Jlunensuu Microsoft | 01.12.2009 | 6eccpouno
Plus 2007 Russian Academic 46211164 T'oc.kOHTpaKT
OPEN No Level Ne 03-162-09 ot 01.12.2009

2. | Microsoft® Windows® 12 Howmep Jlunensuu Microsoft | 01.12.2009 | 6eccpouno
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https://isu.bibliotech.ru/
http://rucont.ru/
http://ibooks.ru/
https://urait.ru/
https://urait.ru/

Professional 7 Russian 46211164 I'oc.KOHTpaKT
Upgrade Academic OPEN No Ne 03-162-09 o1 01.12.2009
Level Promo
3. | OpenOffice 4.1.3 VYcnosus VYcnoBust HCHONB30BaAHUSI IO VYcnosus 6eccpovHO
MpaBoOOJIAT | CCHUIKE: paBooOIIax
aTes https://www.openoffice.org/I aTess
icenses/PDL.html

6.3. Texnnueckue u JIeKTPOHHbIE CPeACTBA:

MCTOHquCKOﬁ KOHHCHHI/IGI;'I nperogaBaHus mpeaAyCMOTPECHO HCIIOJIBb30BaHHUC
TCXHUYCCKHUX U DJICKTPOHHBIX CPCACTB O6yquHSI U KOHTPOJIA 3HAHUMI CTYACHTOB!
My.]'IBTHMeI[HfIHBIe IMPE3CHTAlU.

Vil. OBPA3OBATEJ/IBHBIE TEXHOJIOT' U

B mnponecce uzyuenuss mucuuriuHbl «COBpPEMEHHBIE METOABI TMOJTHUMEPHOW XUMUM
YUTAIOTCS JICKIIUH, TPOBOSATCS CEMHHAPDI, Ta00paTOPHBIE paOOTHI H KOJJIOKBHYMBI.

Ha maGopaTopHBIX 3aHATHSX, KOTOpPBIE COCTaBIstOT Oonee monoBuHBI (56%0) ot
KOHTAKTHOW palbOThI, KKIBIH CTYIEHT BBINOJHSICT JIA0OPAaTOPHYK paboTy WHIWBUIAYAIBHO.
Takoil BUa opraHu3aiuu 00y4eHHs CIIOCOOCTBYET MPUOOPETEHHUIO HABBIKOB CAMOCTOSITSIILHOTO
BCJICHUSI OKCIICPUMEHTAIBHBIX pabOT, HABBIKOB OOpamieHHs ¥ pabdOThl C Ppa3IMYHBIMU
XUMHWYCCKHNMHU BCIIECCTBAMU U HpI/I60paMI/I, opraHru3aluyi METOJUKHU SKCIICPUMCHTAJIbHBIX pa60T,
a TaK)Ke COCTABJICHUS MPOTOKOJIOB OTYETOB XMMUYECKHX JKCIIEPUMEHTOB. [IoIroTOBKa OTYETOB
1o J1ab0opaTopHEIM padoTaM GOPMUPYET YMEHUE IMPOBOIUTH MEPBUYHBINA aHATU3 PE3yIbTATOB C
Y4eTOM OOINMX 3aKOHOMEPHOCTEH, (OPMYJIMPYEMBIX B paMKaxX OPTraHUYECKOW XHMHHU, U
(bopMyIUpOBaTh TPAMOTHO BBIBO/IBI.

B kauecTBe MHTepakTUBHBIX (opM OOydeHHSs, MPUMEHSIEMBIM B Tpollecce OOydeHHs,
MMPOBOAATCHA CO6CCCI[OBaHI/I$I IIpU 3a1IUTEC OTUCTOB IO MPAKTUYCCKUM 3aHATHUAM.

[Ipu peanuzanuu NporpaMMbl TaHHOW TUCIUTUIMHBI UCTIONIB3YIOTCS Pa3InuHbIe
00pa3oBaTelbHbIC TEXHOIOTUH

1. | Pa3HoypoBHeBOE VY npenogasarens NOSIBISETCS BO3MOKHOCTb IIOMOTaTh Cl1aboMy,
oOyueHue YIEIATh BHUMaHUE CUIIbHOMY, PEAJIN3YETCs XKEIAHNE CHIIBHBIX
y4aiuxcs OpicTpee U Iiry0e MpoJABUraThCsi B 00pa3oBaHUH.
CubHbIe yyaluecs: yTBEpXK/IalTCsl B CBOMX CIIOCOOHOCTSIX,
ciabple MOJTy4atoT BO3MOKHOCTh UCTIBITHIBATh Y4€OHBIN ycCIIeX,
MOBBIIIAETCS] YPOBEHb MOTHBAIIMM YUYEHbS.

2. | [IpoextHbie MeTonbl | PaboTa 1Mo maHHO# MeTOIUKE 1aeT BOZMOKHOCTh pa3BHBATh
o0y4yeHus WH/MBUyaJIbHbIE TBOPUYECKHE CIIOCOOHOCTH yualuxcs, 6omnee
OCO3HAHHO MOAXOJUTH K MPo(dhecCHOHATbEHOMY U COLUATbHOMY
CaMOOINPEAEIICHUIO

3. | UccnenoBatensckue | JlaeT BO3MOXKHOCTD yJaIIUMCS CAMOCTOSATENFHO TIOMOIHATH CBOH
METO/bI B 00y4YeHUH | 3HAHMSA, TITyOOKO BHUKATh B U3y4aeMylo MpolieMy U
MperoaraTh MyTH €€ PelIeHus], YTO BaKHO NMpU (GOPMUPOBAHUN
MHPOBO33PEHUS. ITO BaXKHO JUJIS ONIPENETICHNS] UHAUBUYalIbHON
TPAaeKTOPUU Pa3BUTHSI KaKAOI0 00YJarOEerocs

4. | JIekimoHHO- JlarHast cucTema J1aeT BO3MOKHOCTh CKOHIIEHTPHPOBATH
CEMHUHAPCKO- MaTepHual B OJOKH U MPEMOAHOCHUTD €T0 KaK eMHOe 1eJIoe, a
3aueTHas cucTeMa KOHTPOJIb MPOBOUTH MO MPEIBAPUTEIHHON MOATOTOBKE

00yJaronmxcst
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5. | UadopmanmonHno- N3menenre n HeorpaHUYEHHOE 00OTaIIEHUE COIePKAHUS
KOMMYHHKAIIHOHHBIE | 00pa30BaHMsI, UCIIOIb30BaHIE HHTETPUPOBAHHBIX KYPCOB, TOCTYII
TEXHOJIOTHH B UHTEPHET.

6. | Cucrema dopmupoBaHUe MEPCOHUPUIMPOBAHHOTO YUeTa TOCTHKECHUN
WHHOBAIIMOHHOM oOyuarolerocsi Kak UHCTpYMEHTA Me1arori4ecKoi MoIIepKKU
OLICHKHU COLIMAJIEHOTO CaMOOTIPENIEIICHUS, ONIPEICTICHHS TPACKTOPUHI
«1opTdoINO» WHJUBUAYAIBHOTO Pa3BUTHS JINYHOCTU

HaumeHoBaHMe TeM 3aHATHI ¢ HCNOJb30BAHNEM AKTUBHBIX (DOPM 00yUeHHUS:

®dopma / Mertosr Koi-Bo
Ne Tema 3anarTus Bun 3ansatus
WHTEPAKTHBHOTO O0yIEHUS 4acoB
1.| «YMHBIE TOJIUMEPB» IIPAKTUYECKUE OTYeT 12
Kunkokpucraminueckue
2. MPAKTUYECKUE OTYeT 12
TTOJINMEPBI
WNuTtepnonumepHbie
3. P p MPAKTUYECKHE OTYeT 12
KOMILJICKCBI
Htoro yacos 36

Vill. OHEHOYHBIE MATEPHAJIbI JJIs1 TEKYHWEIO KOHTPOJISI M
MMPOMEXYTOYHOM ATTECTAIIMA

8.1. OueHo4yHbIe cpeACTBA TEKYIIEro KOHTPOJIA
OueHOYHBIE CPEACTBA TEKYILETr0 KOHTPOIIS JOPMUPYIOTCS B COOTBETCTBUH C [lonoxennem

0 OaJUTbHO-PEUTHHTOBOW CcHCcTeMe yHHMBepcuTeTa. HazHaueHHE OIICHOYHBIX CPEJICTB TEKYIIEro
KOHTPOJIS - BBIABUTH y 00y4aromuxcst copMupoBaHHOCTb KomnereHmuii: [1K-4.

Komnereninum,
No Bt KOHTpOIIS KoHnTponupyemblie TeMbI KOMIIOHEHTBI
(paznensi) KOTOPBIX
KOHTPOJIUPYIOTCS
1 Brinonnenue nabopaTopHbIxX
pabot. Hanncanue oTyeTos. «YMHBIE MTOJIUMEPBI» [1K-4
Komnoksnym
2 Brinonnenue nabopaTopHbIX Kunkokpucramueckue K-4
pabot. Hanncanue ot4yeTos. MIOJINMEPBI
3 Brinonnenue nabopaTopHbIX HNHTepnonumepHbie K-4
pabot. Harmncanne oT4eToB. KOMILICKCBI
4 | BeimosiHeHue 1a00paTOPHBIX IIceBnoxuBas
pabot. Harncanne oT4eToB. paguKambHas [1K-4
MIOJINMEpHU3aLus

BOITPOCHI IS COBECE/IOBAHU A

[IpomexxyTounast atTtectanust (9K3ameH) MOXKET NPOBOIUTHCA B (opMe YCTHOTO
co0eceI0BaHNs WIH B BUJI€ TECTOBBIX 3aJIaHUM C OTKPBHITHIMH BOIIPOCAMHU.

Tema 1

1. IlonATHE «yMHBIE» MOJIUMEPHI.

2. ®epMEeHTBHI, KaK MOJENH «YMHBIX) ITOJIMMEPOB.
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3. OcoOeHHOCTH CTpPOCHHS TMOJMUMEPOB (IIEMOYEYHOE CTPOCHUE, MHKPOCTPYKTYpa,
TOTIOJIOTHS ).

4. I'enu nouMepoB.

5. [Tonmumepsl, 9YyBCTBUTEIbHBIE K TUAPOPMIBHO-THAPOHOOHOMY OaaHCy pacTBOPUTEIS.
[IpakTUueckoe mpuMEHEHHE.

6. [TomuMepsbl, 4yyBCTBUTENbHBIEC K U3MeHEHHIO pH cpesibl. MoHOMEpBI, HCTIOJIb3YEMBIE J1JIs
ux noiyuenus. [IpakTudeckoe npuMeHEHHE.

7. Tlonmumepsl, YYBCTBUTEIbHBIE K HW3MEHECHHMIO TemmepaTypbl cpeasl. [Ipumepsi
nosmepoB, obnanatomux HKTP, u ux noBenenue B BOJHBIX cpeaax.

8. Jlpyrue BUIBI YyBCTBUTEIBLHOCTH «YMHBIX» IMOJHMMEPHBIX CHUCTEM: Ha XUMHUYECKHUU
COCTaB CPE/ibl, JIEKTPO- U CBETOUYBCTBUTEIbHBIE TIOJUMEPHI.

9. IlpumeHeHne «yMHBIX» TOJIMMEPOB B MEAUIIMHE.

10. MemOpa#sbl ¢ peryianpyeMoi MpoOHUIIAEMOCTHIO.

11. Beigenenue u nMmoOuIn3anus OeJIKOBBIX BEIIECTB.

12. buonoruyecku aKTUBHBIE TTOJTUMEPHI.

Tema 2

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

14. ®a30Bble nepexobl B KUIKOKPUCTAIUIMYECKUX CUCTEMAX.

15. MonekynsipHoe CTpOCHHE KUIKOKPUCTAJUIMUYECKUX COCIMHECHHUM: KaJlaMUTHUKH,
JTUCKOTUKH. [IpruMepbl ME30reHHBIX TpyI.

16. IloHATHS TEPMOTPOIHBIE U JIMOTPOIHBIE KUJIKHE KPUCTAILIBL.

17. CtpykTypa XKUAKAX KPUCTAJUIOB: TPU OCHOBHBIX Tumna cTpyKTyp JKK-coennnenmii:
CMEKTUYECKUI, HEMAaTUYECKUN U XOJIECTEPUIECKHUM.

18. AunzoTpomnus GU3NYECKUX CBOMCTB KUAKUX KPUCTAILIIOB.

19. XXuaxkokpucrasIndecKue MOJIMMEPbl C ME30T€HHBIMU TIpyNIaMM B OCHOBHOW U
60koBoii nenu. I'peGHeoOpa3Hble noauMepsl. [Iprumeps! ToIMMEpOB.

20. TepmoTponHbIE U TUOTPOIHBIE KUIKOKPUCTAIUINYECKUE TTouMepbl. [Ipumepsr.

21. OcobeHHOCTH CBOWCTB >KHUIKOKPUCTAJUIMYECKUX IOJIMMEPOB IO CPABHEHUIO C
Hu3KoMoueKysipHbIMH JKK-coequHennsaMu.

22. CuHTE3 KUAKOKPUCTAIINYECKUX ITOJIMMEPOB C ME30I€HHBIMU I'PYIIIaMH B OCHOBHOM
LEeMu.

23. CuHTE3 XKUAKOKPUCTAUINYECKUX TMOJIUMEPOB C ME30I'€HHBIMU I'pyNiaMu B OOKOBOH
LEeMu.

24. IIpuMepsl IPAKTUYECKOTO TPUMEHEHUS KUIKOKPUCTAIIINYECKUX TTOJTUMEPOB.

Tema 3

25. IloHsATHE HMHTEPHOIMMEPHOIO KOMILIEKCA. THIBI MHTEPIOIUMEPHBIX KOMIUIEKCOB.
IIpumepsl.

26. IIpumMepsl MOJIMUAIEKTPOIIUTOB, UCIOIB3YEMbBIX NPU NOJYYEHHUH HHTEPIOIUMEPHBIX
KOMILJIEKCOB.

27. OcHOBHBIE XapaKTEPUCTHKU HWHTEPIIOJIMMEPHBIX KOMIUIEKCOB: COCTaB, CTEIIEHb
3aBEPIICHHOCTH.

28. CTexoOMEeTpUUYECKNE U HECTEXMOMETPUUECKHUE HHTEPIIOJIMMEPHBIE KOMIUIEKCHI.

29. YcnoBust 00pa3oBaHUs U PaCTBOPUMOCTH HECTEXHOMETPUUECKUX MHTEPIOIUMEPHBIX
KOMILIEKCOB.

30. Meroapl TONY4YEHUS HMHTEPIOIMMEPHBIX  KOMIUIEKCOB. HMHTEPIOJIMMEPHBIX
KOMIUIEKCOB. MaTpHuuHas NoJIuMepr3anHsl.

31. OcobeHHOCTH CBOWCTB MHTEPIIOIUMEPHBIX KOMILIEKCOB.
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32. VIHTepHoaMAIEKTPOIUTHBIE pEakUMH. BiusHue HU3KOMOJEKYJISpPHBIX COJEM Ha
nosenenue [19K B BOgHBIX pacTBOpax.

33. HTeponnaneKTpoIUTHEIE peakinyi. MolieKyisipHoe «y3HaBaHue» B pactBopax [19K.
Peakiuy noJMMoHHOro 0OMEHa U MOJIMUOHHOTO 3aMEIIEHUs.

34. Paznoo6pa3ue moaudIeKTPOIUTHBIX KOMITJIEKCOB U MEPCIIEKTUBBI UX MPAKTUYECKOTO
IIPUMEHEHHS.

Tema 4

35. lceBnokuBast paguKaibHas TOJIMMEPH3AIHS U YCIIOBHS €€ OCYIIECTBICHHS.

36. Kpurepun, xapakTepu3yIOIIHe MICEBI0KUBYIO PAIUKAIBHYIO MTOJTHMEPU3AIINIO.

37. Kiaccuduxarys mpoueccoB MCeBI0KUBON PaIHMKAILHONW MOJIUMEPU3AIUH: PEaKITUH
00paTuMOro WHPUOMPOBAHUS, pPEAKIUH OOpaTHUMOW Iepenadd IeNH, PEeaKUuud OO0paTUMOro
nepeHoca aToma.

38. UnudeprepHas nmonumepusausi.

39. Tlomumepu3zanusi BHHWIOBBIX MOHOMEPOB B MPHCYTCTBUE HHUTPOKCHUJIOB |
AJIKOKCUAaMHUHOB.

40. TTonumepu3anus ¢ epeaadei ey mo MeXaHu3My MpUCcoeInHEHHI-(pparMeHTalnu.

41. KoHTpoJIMpYyeMbIii CHHTE3 MaKpOMOJIEKYJI TI0 MEXaHU3MY C TIEPEHOCOM aToOMa.

42. BO3MOXHOCTH TPAKTHYECKOTO TMPUMEHEHHUS  IICEBIOKHBONH  pajMKaIbHOU
MOJTUMEPH3AITHH.

8.2. OueHouHbIe cpeACTBA AJIS IPOMEKYTOYHOM aTTeCTAlUN

1. [loHsITHE «YMHBIE» OJUMEDBI.

2. ®epMeHTHI, KaK MOJIENIH «YMHBIX) ITOJIHMMEPOB.

3. OcCOOEHHOCTH CTPOCHUS TMOJUMEPOB (IIEMIOYEYHOE CTPOCHUE, MUKPOCTPYKTYpa,
TOTIOJIOTHS).

4. I'enu mouMeEpoOB.

5. [lonumepsl, 9yBCTBUTETBHBIE K TUAPOGUIBLHO-THAPOPOOHOMY OalaHCy PACTBOPUTEIS.
IIpakTHueckoe MpUMEHEHNE.

6. Ilonumepsl, 4yBCTBUTENBHBIE K N3MeHEHUI0 pH cpenbl. MOHOMEDEBI, NCTIOIB3YEMBIE [T
ux noaydeHus. [IpakTudeckoe NpuMeHEHHE.

7. llomumepsl, 4YyBCTBUTEIbHBIE K W3MEHEHHIO TeMIeparypsl cpeasl. [Ipumepst
nosmmmepoB, obnagatonux HKTP, u nx moBeneHne B BOJHBIX cpeax.

8. Jpyrue BUABI UYBCTBUTEIBHOCTH «YMHBIX» MOJUMEPHBIX CHCTEM: Ha XUMHUYECKUUN
COCTaB CpPEJIbl, JIEKTPO- U CBETOUYBCTBUTEIIBHBIE TIOJIMMEPHI.

9. [IpuMeHeHne «yMHBIX» OJMMEPOB B MEULIMHE.

10. MemOpa#sbl ¢ peryiaupyemMoi MpOHUIAEMOCTBIO.

11. Boigenenue 1 uMMoOMIM3aLKsl OEIKOBBIX BEIIECTB.

12. buonoruyecky akTUBHBIE MOJIUMEPBHI.

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

14. ®a3oBbIe MTEpEX0Abl B )KUAKOKPUCTANIMYECKUX CUCTEMAaX.

15. MonekynsapHoe CTPOECHHE KUAKOKPUCTAUIMYECKUX COEAMHEHUN: KaJlaAMUTHUKH,
JTUCKOTHKU. [IpuMepbl Me30reHHBIX TPYIIIL.

16. [loHATHSA TEPMOTPONHBIE U IMOTPOITHBIE KUJIKUE KPUCTAILIIBI.

17. CtpykTypa *KUIKHX KPUCTALUIOB: TPU OCHOBHBIX THHa CTpykTyp KK-coennnenuit:
CMEKTUYECKU, HEMAaTUYECKUN U XOJIECTEPUUECKHM.

18. Auzotponus pU3N4ecKUX CBOMCTB KUAKUX KPUCTAIIIOB.

19. JXKuakokpucrauinyeckue IMOJIMMEPbl C ME30T€HHBIMU IpyNIIAMM B OCHOBHOW U
6okoBoit nienu. ['pebHeoOpaszubie noaumepsl. [Ipumepsl nonumepos.

20. TepMOTpONHBIE U TUOTPOIIHBIE JKUAKOKPUCTAIUINYECKUE TTOTUMEpPHI. [Ipumepsl.
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21. OcobeHHOCTH CBOWCTB >KHUIKOKPUCTAJUIMYECKUX TIOJMMEPOB IO CPABHEHUIO C
HU3KOMOJIeKYIapHbIMH JKK-coenrHeHusiMu.

22. CuHTE3 KUAKOKPUCTAIINYECKUX MTOJIMMEPOB C ME30I€HHBIMU I'PyIIIaMH B OCHOBHOM
LETH.

23. CuHTE3 XUAKOKPUCTANTUIECKUX TOJIMMEPOB C ME30T'€HHBIMU TPYIaMu B OOKOBOM
LETH.

24. IIpumMepsl IPAKTUYECKOIO IPUMEHEHUS KUIKOKPUCTAIIINYECKUX TIOJTUMEPOB.

25. IloHATHE MHTEPHOJMMEPHOIO KOMIUIEKCA. THUIBl MHTEPHOIMMEPHBIX KOMILJIEKCOB.
IIpumepsl.

26. IIpumepsl NOIMAIEKTPOIUTOB, HCIIOIB3YEMbIX IPU NOIYYEHUH HHTEPIIOJIMMEPHBIX
KOMILIEKCOB.

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

28. CTexuoMeTpu4ecKue 1 HeCTEXUOMETPUYECKUE UHTEPIIOIUMEPHbIE KOMILIEKCHI.

29. YcnoBust 00pa3oBaHUs U paCTBOPUMOCTH HECTEXMOMETPUUECKMX MHTEPIOIUMEPHBIX
KOMILJIEKCOB.

30. MeToapl MONY4YEHHS] HUHTEPIOJMMEPHBIX  KOMIUIEKCOB. HMHTEPIIOIMMEPHBIX
KOMILJIEKCOB. MaTpuuHas nojimmepu3anusi.

31. OcoOeHHOCTH CBOMCTB MHTEPIOIMMEPHBIX KOMITJIEKCOB.

32. VHTepnoaM3IeKTPOIUTHBIE peakuuu. BiusHue HU3KOMOJEKYISPHBIX COJeH Ha
noBeneHue [19K B BogHBIX pacTBOpax.

33. IHTeproinaIeKTpOIMTHBIE peaklinu. MonekynsapHoe «y3HaBaHHe» B pacTBopax [19K.
Peaknnu monmmmnonHOr0 0OMEHa M IOJTMHOHHOTO 3aMEIICHHS.

34. Paznoobpa3ue Noau3IeKTPOJUTHBIX KOMIUIEKCOB U MEPCIEKTUBBI UX MPAKTUYECKOTO
IPUMEHEHHUS.

35. [lceBnoxxuBas paguKaibHas NOJIMMEPHU3aLHs U YCIOBHS €€ OCYILECTBICHHS.

36. Kpurepun, xapakTepu3yromiye ceBJ0KUBYI0 PaIUKAIbHYIO TOJTMMEPU3ALINIO.

37. Knaccuduxaiys npoueccoB MCeBA0KUBON pauKalbHONW MOJUMEPU3ALUH: PEaKIUH
o0paTMMOro WHPUOMPOBAHUS, peakUuu OOpaTMMOM Nepenauyd LEeNu, Peakiuud oO0paTHMOTro
HepeHoca aToma.

38. UnudeprepHas monumepusaiiusi.

39. Tlomumepu3zanusi BHMHUJIOBBIX MOHOMEPOB B MPHUCYTCTBUE HHUTPOKCHIIOB U
AJIKOKCMaMHHOB.

40. TTonumepu3zanus ¢ nepegayeit ey no MexaHu3My rpucoeIMHeHUs -(pparMeHTaluu.

41. KoHTpoIMpyeMbIil CHHTE3 MaKpOMOJIEKYJI IO MEXaHU3MY C IEPEHOCOM aToMa.

42. BO3MOXHOCTM TNPAaKTUYECKOTO MNPUMEHEHHs  IICEBJOKMBON  PaJUKAIBHOU
MOJIUMEPU3ALIHIH.

IIporpamma oueHUBaHUSI KOHTPOJMPYEMbIX KOMIIETEHII Ui :

Hanmenosan
Tema wu ue
Kon nnnukaropa IMnanupyemsrii Kpurepuii 0C?
azzien IloxazaTens
pasi 1 KOMIIETEHI[HH pe3ynbTar OLICHUBaHUS 3 2
JUCIATIINHBI TK TIA
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IK-4.1 YMers: Vmeer: Brnaneer YO
O6pabaTsiBaeT 00pabaTbeIBaTh o0pabarpIBaTh | MaTepUaJIOM,
MIOJTyICHHBIC TTOJTyICHHBIC IOy ICHHBIC TIPEICTaBICHHBIM
pe3yIabTaTHI pe3yIabTaTHI pe3yIBTATHI B pazjerne.
HCCIIEIOBAHUM C HUCCIIEIOBAHUI C uccnenoBanuii | Bompocs! mis
WCIIONB30BAaHUEM | MCIOJB30BAaHHEM | C YCTHOTO
CTaHIAPTHBIX CTaHIAPTHBIX WCTIONB30BaHUE | coOecemOBaHMs.
METOJIOB METOJIOB M CTaHAAPTHHIX | BeImonHeHHe
[MonsiTue 06 (MeTomuK) (MeTomuK) METOIOB 1ab0paTOPHBIX
«YMHBIX» I1K-4.4 VYmeer: (MeTonuk) pabor
oJIUMepax Cocrasisier COCTaBJIATh Ymeer:
MPOTOKOJIBI MIPOTOKOJIBI COCTaBJISATh
UCTIBITAHUH, HCTIBITAaHHH, MPOTOKOJIBI
OTYETHI O OTHYETHI O WCTIBITAHUH,
BBIIIOJTHEHHON BBIIIOJIHEHHOU OTYETHI O
pabote mo pabote no BBITIOJTHEHHOH
3amaHHO# popme | 3amaHHOU dopme | pabote mo
3aJaHHOU
dopme
[1K-4.1 YMmeTs: VYmMmeer: Bmaneer YO
OO0pabatsiBaeT o0pabaTbIBaTh o0OpabaThiBaTh | MaTEpPHAIIOM,
MOJTyYeHHBIE MOJTyYCHHBIC MOJIYYCHHBIC NPEe/ICTaBJICHHBIM
pe3yabTaThI pe3ynbTaThl pe3yNbTaThl B pazjere.
HCCJIEIOBaHUM ¢ HCCIIEI0BaHUi ¢ uccinenoBanuii | Bonpocs! s
UCIIONIb30BAaHUEM | HMCIIOJIb30BAHUEM | C YCTHOTO
CTaHIAPTHBIX CTaHIAPTHBIX WCTIONB30BaHUE | coOeceqOBaHUs.
METOZOB METOJIOB M CTaHAAPTHHIX | BeimonHeHne
Kunkokpucran | (MeTOAWK) (MeTOIHK) METOJIOB nabopaTOPHBIX
JITIECKHE [IK-4.4 YmMmeer: (MeTouK) pabot
TTOJTIMEPHI CocraBmser COCTaBIIAITh Ymeer:
TIPOTOKOJIBI TIPOTOKOJIBI COCTaBIIAITh
HUCTIBITAaHUH, UCTIBITAaHUH, IPOTOKOJIBI
OTYETHI O OTYETHI O UCTIBITAHUH,
BBITIOJIHEHHOU BBITTOJIHEHHOU OTYETHI O
paboTe o pabote o BBITOJIHEHHON
3amaHHoi popme | 3amaHHOU Gopme | pabote o
3aJlaHHOU
dopme
Wuatepnomamep | I1K-4.1 YMers: YmMmeer: Bunageer YO
HBIC OO6pabaTsIBacT o0OpabartbeiBaTh 00pabaThIBaTh | MaTepHaIoM,
KOMIIIICKCHI MIOJTyYCHHBIC MTOTyYCHHBIC MTOJTyYCHHBIC MPEICTaBICHHBIM
pe3yIabTaTHI pe3yIbTaTHI PE3yIBTATHI B pazjerne.
HCCIIEIOBAHUM C HUCCIIEIOBAHUI C uccnenoBanuil | Bompoce s
UCIIONIb30BAaHUEM | MCIIOJIb30BAHUEM | C YCTHOTO
CTaHIapTHBIX CTaHIAPTHBIX UCIIONIb30BaHUE | coOece0BaHusl.
METOJIOB METOJI0B M CTaHAapPTHHIX | BeImonHeHne
(meTonuk) (MeTonuK) METOJIOB 71a00paTOPHBIX
[K-4.4 YwMmeer: (MeToauK) pabor
CocraBmser COCTaBJIATh Ymeer:
MPOTOKOJIBI MIPOTOKOJIBI COCTaBJISATh
UCTIBITAHUH, WCTIBITAHHH, MPOTOKOJIBI
OTYETHI O OTYETHI O WCTIBITAHHH,
BBIITOJTHEHHOH BBITIOJTHEHHON OTYETHI O
pabore 1o pabore o BBIITOJTHEHHOH
3amaHHOM (hopMe | 3amaHHOH Popme | paboTe mo
3aJaHHOU
dbopme

IK3aM€EH
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TIceBmoxuBas [IK-4.1 VYMeTs: VmeerT: Bnaneer YO
paauKaIbHAS O6pabaTsiBaeT 00pabaTbeIBaTh o0pabarpIBaTh | MaTepUaJIOM,
MTOJIMMEPH3a | MOJTyICHHBIC TTOJTyICHHBIC IOy ICHHBIC TIPEICTaBICHHBIM
o pe3yIabTaTHI pe3yIabTaTHI pe3yIBTATHI B pazjerne.
HCCIIEIOBAHUM C HUCCIIEIOBAHUI C uccnenoBanuii | Bompocs! mis
WCIIONB30BAaHUEM | MCIOJB30BAaHHEM | C YCTHOTO
CTaHIAPTHBIX CTaHIAPTHBIX WCTIONB30BaHUE | coOecemOBaHMs.
METOJIOB METO/IOB M CTaHAAPTHHIX | BeImonHeHHe
(MeTonuk) (MeToauK) METOZI0B J1a00PaTOPHBIX
I1K-4.4 VYmeer: (mMeToauK) pabor
Cocrasisier COCTaBJISATh Ymeer:
MPOTOKOJIBI TIPOTOKOJIBI COCTaBJISATh
UCTIBITAHUH, HCTIBITAaHHH, MPOTOKOJIBI
OTYETHI O OTHYETHI O WCTIBITAHUH,
BBIIIOJTHEHHON BBIIIOJIHEHHOU OTYETHI O
pabote mo pabote no BBITIOJTHEHHOH
3amaHHO# popme | 3amaHHOU dopme | pabote mo
3aJaHHOU
dopme

Y —ycrHsIi onpoc, Kir-komnoksuym, O-otdeT o nadoparopHoii pabote, K- koHTpoBpHAS paboTa

Xapakrepuctuka OC 17151 o0ecniedeHHs TEKyUIero KOHTPOJISA 10 JUCHUIIHHE

Conepxanue
Kon nunaukaropa . ) 3
B — [Tnanupyemsrit pe3yabTaT oC 3aJlaHuUs°/BOIIpOca
U T.O.

[1K-4.1 O6pabareiBaeT | YMmeeT: 00padaTeBaTh CobGecenoBanue. | YCTHBIE OMPOCHI,
MOJIy4YeHHBIE MOJIy4YeHHBIC pe3yabTaThl | BolmonHnenue OTYETHI
Pe3YIIbTATHI WCCJICIOBAHUH C 1a00paTOPHBIX
WCCIIETOBAaHHI C HCIOJIb30BaHNEM paboT
HCIIOJIb30BaHUEM CTaH/IAPTHBIX METO/IOB
CTaH/IaPTHBIX METOI0B | (METOMMK)
(MeToMK)
[1K-4.4 CocraBnsier YMeer: cocTaBsTh CobGecenoBanue. | YCTHBIE ONPOCHI,
MIPOTOKOJIBI MIPOTOKOJIBI UCTIBITAHUH, Brimonnenue OTYETHI
WCIBITAHUHN, OTYCTBI O | OTYETHI O BBHITIOJHEHHOM 1a00paTOPHBIX
BBITIOTHEHHON padoTe | paboTe Mo 3aaHHOMN paboT
110 3aJJaHHOM opme dbopme

1. Crynenty HeoOXOAMMO BBINOJHUTH 6 5abopaTopHbIX paboT. IIpu BbIMONHEHUM
7a00paTOPHBIX pabOT OIIEHMBACTCS TEXHUKA BBITOJHEHHS, O(POPMIICHHE OTYETOB, BKITFOYAIOIICEe
pacyeTsl 3alaHHOTO CUHTE3A.

2. Tlpenycmotrpeno 4 coOeceloBaHUsS IO TEOPETHYSCKOMY MaTepHally B BHJC
KOJIJIOKBHYMOB.

OueHka 1719 NPOMEKYTOYHOM aTTecTalMu:

OneHka «HeYT0BJIETBOPUTEIHLHO»:

(parMeHTapHOE 3HaHUE MPEMETa, OTCYTCTBUE YMEHUI 1 HABBIKOB IIPUMEHEHUS METO/I0B
Y TIOJIXOJIOB M3y4aeMOM AUCHIUILIMHBI IPU pellleHnu y4eOHbIX 3a1a4 (MeHee 50 6amioB).

OneHka «y/J10BJIETBOPUTEIBLHO»:
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HECHCTEMAaTU3UPOBAHHBIE 3HAHMS MpPEIMETa, YaCTUYHO C(POpPMUPOBAHHBIE YMEHHS U
HABBIKM MPUMEHEHHUS METOJOB U MOJXOJO0B M3Y4aeMO#l NUCHUIUIMHBI NPH PEHICHUH y4eOHBIX
3anad (50-69 6amios).

OuneHka «xopouo»:

B IIEJIOM, C()OPMHPOBAHHBIE, HO COJEpIKALINE OTIACIbHBIE MPOOEbl 3HAHUS MPEIMETa,
YMEHHE MPUMEHSATh METOJbl U MOAXOAbl M3y4aeMON AMCUMILIMHBI MPH PEUICHUH Y4YeOHBIX U
NPAaKTUYECKHUX 33/1a4 C MUHUMAJIBHBIM KOJMYECTBOM OIIMOOK HEMPUHIMIIUAIBHOTO XapaKkTepa,
HAJIMYUE HABBIKOB MPUMEHEHHS] METOJOB U MOAXOJ0B M3y4yaeMOW NHUCUUIUIMHBI MPU PEIICHUU
y4eOHBIX U npakTHueckux 3agad (70 - 85 6annos).

OueHka «OTJTHYHO»:

c(OpMHPOBAHHBIC U CUCTEMATH3UPOBAHHbIEC 3HAHUA ITPeIMETa, CHOPMUPOBAHHBIE YMEHHS
Y HaBBIKM IPUMEHEHHS] METO/I0B U MOJXO0B N3Y4aeMOM IUCHUIUIMHBI IPU PELICHUH YYeOHBIX U
npakTHueckux 3anad (86-100 6aios).

Pa3paborunkmu:
e
e T npodeccop Kwkusie B.H.
(nodnuce)” ~J - (3aHUMaemas OOIINCHOCHb) (uHuyuansl, hamunus)

[IporpamMma cocraBneHa B cootrBercTBuM ¢ TpeboBanusimu PI'OC BO u yyerom
pexomenaanuii IIOOII no Hanpasnenuto u npogwmo noarotroku 04.03.01 Xumwst.

[IporpaMmma paccmoTpeHa Ha 3aceinaHud  KadeApbl OPraHUYeCKOW XUMUU U
BBICOKOMOJIEKYJISIPHBIX CO€AUHEHUN

ITporokoir Ne 10 ot «06» mas 2026 r.

3aB. kadenpoit 7 Kwmxnsie B.H.

Hacmoswas npoepamma, me moocem Ovims 80cnpouzsedeHa HU 8 Kaxkou ¢opme Oe3
npeosapumenbHo20 NUCbMEHHO20 paspeulenus Kageopul-paspabomyuka npocpammsl
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