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I. HEJIN U 3AJAYHN JTUCTIAITJIMHBbI

Ilean:  NO3HAKOMUTHCTYACHTOB  XHMHMKOB C  HEKOTOPBIMH  COBPEMEHHBIMHU
HaIlpaBJICHUAMHU 3HaHUsI B 00JacTM TEOPUM W NPAKTUKA XUMUM M (PU3MKH
BBICOKOMOJIEKYJISIPHBIX COCIMHEHUM.

3agaum:

—J1aTh MPEJICTABJICHHE O MHOTOOOpa3uH CTPOCHUH BBICOKOMOJICKYIISAPHBIX COCAMHCHHIA,

—JaTh TIOHATHUS O METOAAaX CHHTe3a ¥ MOJU(DHKAIMK BBICOKOMOJEKYISPHBIX
COCIMHECHU;

—J1aTh MIPEJICTABICHHS 0 COBPEMEHHBIX HaIPaBJICHUSX HCITOJb30BaHHUs
BBICOKOMOJICKYJISIPHBIX COCTMHCHUH.

B pe3ynbraThl M3y4eHHsS NAHHOW AWCIMIUIMHBI CTYJICHTHI JOJDKHBI MPEJACTABICHUS O
MaKpOMOJICKYJSIPHOM ~ CTPOCHHMHM W  BBITEKAIOIIUX M3 OSTOT0 OCOOCHHOCTSAX CBOWCTB
BBICOKOMOJICKYJISIDHBIX COeTUHEHUI. FIMeTh KOHKPETHBIC MPEJCTABICHUS O METOJIaX CHHTE3a U
UCCIICIOBAHMSI PA3JINYHBIX CBOWCTB BBICOKOMOJIEKYJISIPHBIX COCAMHEHUIA.

II. MECTO JUCIUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Yyebnasa nucuurunHa «CoBpeMEHHbIE METOJIbI MOJUMEPHON XUMHUU»OTHOCUTCS K
BapUATUBHOW YaCTH MPOrpaMMbl (Kypc 1O BEIOOPY).

2.2. Ins w3ydeHus AAHHOW y4eOHOW AMCHMILTUHBI HEOOXOAMMBI 3HAHHS, YMEHUS U
HABBIKH, (OPMUPYEMBIC TTPEIIICCTBYIONUMH JTACITUTUTHHAMH :

Ne /it Kox qucnunnunel HanmMeHoBaHMe npeecTBYIONMX TUCIUATIIINH
1 b1.0.12 MexaHuka 1 MOJIeKyNsipHas Gu3HKa
2 b1.0.19 Opraanyeckast XUMHS
3 b51.0.20 Opranndeckasi XUMUsI TPOU3BOJHBIX YIIIEBOJLOPOIOB
4 b1.0.23 dusnyeckas Xumus. XuMu4yecKass TEpMOJUHAMUKA
5 b1.0.25 BBICOKOMOIIEKYIIAPHBIE COCTUHEHUS

2.3. Ilepedenp nocneayromux y4eOHbIX JUCHUIUIMH, U1 KOTOPBIX HEOOXOIUMBI 3HAHUS,
YMEHHMSI U HaBbIKU, OpMUpPYEMBIE JaHHON y4eOHON AMCIUITIIMHOM:

ITony4yeHHble 3HaHMS, YMEHUS M HaBbIKM HEOOXOIUMBI IMpPH JalbHEHIIEM H3y4eHUH
nucturuH: b1.027 — «Xumnueckas texHonorus», b1.0.30 — «Ctpoenue BemectBa», b1.B.07
— «buoopranunueckas xumusn», b1.B.J[B.01.02 - «IIpuxnagnas xumusa», b1.B.J1B.03.02 «Xumus
MoHoMmepoB», b1.B.JIB.04.01 — «Xumusi 371€eMEHTOPraHUYECKUX COCIUHEHHI». 3HAHHE JTOU
JUCLUIUIMHBL HEOOXOAMMO TpH JaibHeilleM OO0y4eHHH B MarucrpaType M aclupaHType, a
TaKke B cepax NpoecCHOHATbHOW IESTENIbHOCTU: 3/IpaBOOXpaHEHUE (CHHTE3 U KOHTPOJIb
Ka4yecTBa JICKApCTBEHHBIX MpenapaToB), XMMHUs MPUPOTHOTO OPraHUYECKOTO ChIPbs (M3ydyeHUe
coCTaBa M pa3paboTKa CrOCOOOB MEPEPa0OTKH U MPAKTHIECKOTO MCIOJIB30BaHUS TIPOIYKTOB M3
yIIIs, HeTH, TPUPOAHOTO ra3a) u JIp.

I1l. TPEBOBAHUA K PE3YJIBbTATAM OCBOEHUSA JUCIUIIJINHbI
IIporiecc ocBOeHMsS JUCHMIUIMHBI HampaBieH Ha (QOPMHUPOBAHUE KOMIIETEHLUMH

(ameMeHTOB crenyronux komrereHnuii) B coorBeTcTBUU ¢ @I'OC BO u OIl BO mo nanHomy
Hanpasienuio 04.03.01 «Xumust», npoduiib: TeopeTudeckas u NPUKIaTHast XUMHUSL.

Ilepedyens nuIaHNpyeMbIX pe3yJIbTATOB 00y4eHHs 10 JUCHUILIHHE (MOAYJII0),
COOTHECCHHBIX ¢ HHAUKATOPAMHU JOCTUKCHUS KOMHeTeHIII/[ﬁ



Komnerenunus

Nuauxkaropsl
KOMIIeTeHIIN I

Pe3ysabTaTrsl 00y4yeHus

[1K-4 Cnocoben
00pabaThIBaTh pe3yIbTaThl
paboT XUMUYIECKOH
HAIPABJICHHOCTH C
HCIIOJIb30BaHUEM
CTaHJIapPTHBIX METOOB U
METOJTUK

I1K-4.1 ObpabaTsiBaeT
MOJTy4YEHHbBIE
pe3yIbTaThl
HUCCIENOBAaHUN C
MCIIOJIb30BaHNUEM
CTaHJAPTHBIX METO/IOB
(MeToauK)

I1K-4.4

CocraBisieT
MIPOTOKOJIBI
HCIIBITAHHUI, OTYCTEI O
BBITIOJIHEHHOU paboTe
10 3a/1aHHOM (hopme

3HaeT: TeOpeTHYECKUe OCHOBBI XUMUU U
(bU3HUKHN BBICOKOMOJIEKYISPHBIX
COEIMHEHUH C LIeIbI0 UHTEPIIPETaLun
MOJIyYEHHBIX Pe3y/IbTaTOB

YMeeT: UCIIOJIb30BaTh HEOOXOAUMBbIE
METO/bI UCCIIEJOBAHNUS TTOJTMMEPHBIX
cucTeM, paboTaTh Ha CTaHIAPTHOM
XMMHUYECKOM 000py10BaHUU

Baaneer: HaBpIkaMu pabOTHI C
COBPEMEHHBIMU XUMHUYECKUMU
npudopaMu, IpreMaMu OpraHu3aluu
METOJMKU paboT MpHU pelIeHUH
MMOCTaBICHHOM 3a7aun

IV. COAEP’)KAHUE U CTPYKTYPA JUCHUIIJINHBI

TpynoeMKOoCTh JUCHMIUIMHBI COCTaBIseT 3 3a4eTHble eAnHuIbl, 108 vaca.
PopMa MPOMEKYTOUHON aTTECTALUN: K3aMEH

4.1. Coz[epxcaHI/Ie AUCHUIIIIMHBI, CTPYKTYPUPOBAHHOC II0 TEMaM, C YKA3dHUCM BUJ0B
y‘-Ie6HBIX 3aHATUU U OTBC€ACHHOI'O HA HUX KOJIMYCCTBA aKaJCMHUYCCKNX 4YaCOB

3 Bunp! yueGHOI paboThI, BKIIIOUast
g CaMOCTOATENILHYIO PaboTy
E o0yJaromuxcs ¥ TPyJOEMKOCTh
2 (B yacax)
P
< KonrakTHas pabora
s HPETIoaBaTes C
= § o0yuaromumMucs DOpMBI TEKYIIIETO
El g 2 a & KOHTPOJIS YCTIEBAEMOCTH;
Ne 3 B = = = 8 o
i Pasnen qucuuUIuIMHbI/ TEMBI S o e E g = dopma IPOMEKyTOUHOMH
S| 8 5 o & g § = aTTeCTaluH
s g - i s e 5.8 (no cemecmpam)
2 = ] s 5 &
5 =1 S
= 2 S X = <1
9] 3} a 9 = =
5 = g 2 8 S
a S = 2
= = E =
% g oy
= =% =
: £ &
=~
IIpoBepka
1 | «YMHBIE» TOTUMEPHI 8 6 | 6 6 1 POBEP
otuetoB JIP
XKunkokpucraminyeckue [TpoBepka
2 8 10 | 6 10 1 2
TTOJIAMEPHI otuetoB JIP
3 | MuTepnonumMepHble 8 10 | 6 10 1 2 ITpoBepka




Bups! yaeOHO# paOoTHL, BKIIIOYAs
8 5 g CaMOCTOATEIIbHYIO paboTy DopMbI TEKYIIETO
X g 3 < oOy4aromuxcs H TpyJOEMKOCTh KOHTPOJIS yCIIEBAEMOCTH;
. /I_l Pasnen IuCUUIIINHBL/ TEMBI g g : :Er § (B yacax) dopma IPOMEKyTOUHOM
8 § = == KonrakTHas pabora 5 & aTTecTaluu
M S pernogasarens ¢ % [u_':) 3 (no cemecmpam)
00y4JaromuMucs O 3
KOMILJICKCHI otuyeros JIP
IIceBnoxuBas posenka
4 | pagukaigbHas 8 10 | 6 8 1 2 POBCP
otuyeros JIP
MOJIMMCPpH3ala
[Ipomexyrounas
p yr 8 8 DK3aMeH
aTTrecranuia
HToro yacos 108 18 34 11 45

4.2 TInaH BHeayAUTOPHOIi CAMOCTOAITEIbHOI PadoThI 00Y4YaAIOLIMXCS 110 JUCHHIITIHHE

CamocrosTenbHas paboTa 00yUJaromuXCs VYuebHo-
Cemect H Bun Cpoxku 3atpar Ouenounoe M%TO}IH%CK%
p A3BANNC PASACTA, TEMBL | MocTOSITENbHOM | BBITIOMHEH . CPENCTBO ODECTICHERHC
BpeMeH CaMOCTOSTEIILHOM
paboTsl ust
u (Jac.) paboThI
[ToaroroBka oTuera [Iposepka [IpakTukym no
o JIP «Cunres oT4YeTa 1o BBICOKOMOJIEKYJISIPH
8 IToustue 00 «YMHBIX» |ceTyaTol 1 JIP. YcTHOE |BIM COETUHEHUSIM
oJImMepax TTOJIMAKPUIIOBOM cobece10BaH
KHCIIOTHI M CBOH CTa ne
TUIPOTeNei)
8 IloaroroBka otuera Tposepka TpakTHiywm 1o
[TorsiTre 00 «YMHBIX) |0 JIP «CuHTe3 OTHCTATIO | BHICOKOMOJICKYIAPH
N — HpUBHTOrO 1 |JIP. YcTHOe |BIM COENMHEHUAM
cobecesioBaH
COTIONIMEPay»
ne
8 IlonroroBka oTuera IIpoBepka IIpakTukym no
o JIP 0TYEeTA 110 BBICOKOMOJIEKYJISIPH
Kunxokpucrammuec |«Conomimepusarus 1-9 1 JIP. YcTHOE | BIM COCIMHEHUSAM
KHE TTOJIMMEPHI METHIMETaKpHUIIaTa C cobece10BaH
AKpUIIOBOM HENCTI ue
KHCJIOTON»»
8 [Ku JTKOKPUCTAIITNYEC IloaroroBka oT4eTa [Iposepka [IpakTukym no
KHE TONMMEpbI o JIP «Cunres OoT4YeTa 1o BBICOKOMOJIEKYJISIPH
MTOJIMBUHUIIOBOTO 1 |JIP. YcrHOE |BIM COEOMHEHUAM
CIIUpPTa THIPOTUIOM cobeceqioBaH
MOJIMBUHUJIAIIETATAY ne
8 I/IHTepHO JIUMEPHBIE IToaroroBka oT4eTa IIpoBepka [IpakTukym no
KOMILIEKCHI o JIP 0OTY€eTa 110 BBICOKOMOJIEKYJISIPH
«Hccnenosanne JIP. YcTHOE  |BIM COEIMHEHHSIM
npouecca 1 |cobBecenoBan
KOMIUIEKCO0Opa3oBaH ne
s BMC ¢
OJINTOMEPaMU»
8 I/IHTepHO JTUMEPHBIC IloaroroBka oT4eTa [Iposepka [IpakTukym no
KOMILIEKCBI no JIP «®nokynsanus oT4eTa 10 BBICOKOMOJIEKYJISIPH
JIACTIEPCHBIX CUCTEM 2 JIP. YcTHOE  |[BIM COETMHEHUSM
BOJOPacTBOPUMBIMU cobecer0BaH
MOJIMAJIEKTPOIUTAMU ue
»
OO6m1ast TpyI0€MKOCTh CaMOCTOSITEITLHON pabOTHI 11O 7
JUCIUTIINHE (Yac)




CamocrositesibHast paboTa 00yyaromuxcst VYueoHo-
arpar METOAUYCCKOC
Cemect Bun Cpoxku 3atp OuenogHoe A
Ha3Banue paznena, Tembl . BbI obecrieueHue
p CaMOCTOATCIIBHOU BBIIIOJIHEH CpCACTBO o
BpEMEH CaMOCTOATCIIBHON
paboTsl us
u (Jac.) paboThl
Broxer BpeMeHu caMOCTOSITETbHOM paboTHl,
MPElyCMOTPEHHBIN Y4eOHBIM IJIAHOM JUIsl TAHHOU 7
JTACIUILINHEI (Yac)

4.3. Coagepxanue pa3/iejioB M TeM U CHUIINHBI

TpynoemkocTs
JUCLUTIIINHBI

(3.e.)

HaumenoBanue
OCHOBHBIX
pasnenon
(Momymeit)

ITonsiTue «YMHBIC>» ITIOJIUMEPLI.
cDepMeHTI)I, KaK MOZACJIN «YMHBIX» ITIOJIUMCPOB.

OcobenHoctu CTPOCHHUS  TMOJMUMEPOB (uemoveunoe CTpOCHHE,
MUKPOCTPYKTYpa, TOTOJOTHS).

I'esaim mosimmepoB.

[Tonumepsl, YyBCTBUTENBHBIE K THAPOGMILHO-THIPOGOOHOMY OanmaHCcy
pactBoputens. [IpakTuueckoe npuMeHeHue.

ITonumepsl, 4YyBCTBUTENBbHBIE K H3MeHeHHIO pH cpenbl. MoHOMepHI,
UCIIONIBb3yEMBIE [IUI UX MoaydeHus. [IpakTudeckoe NpUuMeHEHHE.

[TonuMepbl, 4YyBCTBUTEIBHBIE K W3MEHEHUIO TEMIIEPATYPhl CPEbL.
[Tpumepsr monmumepoB, obnanatomux HKTP, u ux moBeneHune B BOJHBIX
cpenax.

)IpyrI/Ie BUJbl YYBCTBUTCJIBHOCTH «YMHBIX)» IIOJIMMCPHBIX CHCTECM: Ha
XUMHYSCKHI COCTaB Cp€abl, JJICKTPO- U CBETOYYBCTBUTCIILHBIC ITOJIMMCPHI.

HpI/IMCHeHI/Ie «YMHBIX» IMOJIMMEPOB B MEANLIUHC.

MemOpaHBbI ¢ peryaupyeMoil MpOHHUIIAEMOCTHIO.

Beinenenue u uMMoOHIU3aIs OEIKOBBIX BEILIECTB.
buosornyecku akTHBHbBIE MOJIUMeEPHI.

[TonsTHs: )XUIKNUE KPUCTAUIBI, Me30(a3a, N30TPOIHAs )KUJIKOCTb.
®da3oBrIe NEPEXoabl B ) XKUAKOKPUCTAIUIMYCCKUX CUCTEMAX.

MOHCKYJ'IHPHOC CTPOCHUC KUIKOKPUCTAIUINICCKUX COCI[I/IHCHI/Iﬁl
KaJJaMHUTUKH, TUCKOTHKU. HpHMepm MC30T'CHHBIX I'PYIIII.




IToHsATHSA TEPMOTPOIHBIE U JIMOTPOIHBIE )KUIKUE KPUCTAILIBIL.

CTpyKTypa >KHAKUX KPUCTAUIOB: TPU OCHOBHBIX THma CTpykTyp JXKK-
COCJIMHEHUI: CMEKTUYECKHI, HEMAaTUYECKUNU XOJIECTEPUUECKHIA.

AHI/ISOTPOHI/IH (bI/ISI/I‘IeCKI/IX CBOMCTB KUIOKUX KPHUCTAJLIOB.

Kunkokpucraminueckue TOJUMEPBl C  ME30Ie€HHBIMU —TpYIIaMUd B
OCHOBHOW M OokoBoi 1enu. ['pedHeoOpasHple monumMephl. [Ipumepsr
MOJINMEPOB.

TepMoTponHble W JUOTPOIIHBIE KUIKOKPUCTAJUIMYECKHUE IOJIUMEPHI.
[Ipumepsbil.

Oco0eHHOCTH CBOMCTB KMJIKOKPUCTAIIIMYECKUX OJUMEPOB 10 CPABHEHUIO
¢ Hu3KoMouekysipHbIME JKK-coennHeHusImMu.

CuHTE3 KUJIKOKPUCTAJUIMUYECKUX TOJIUMEPOB C ME30T€HHBIMHU TPyINIIaMHu B
OCHOBHO 1IENH.

CI/IHT€3 )KI/IZIKOKpI/ICTaJIJII/ILIeCKI/IX HOJ'H/IMGPOB C MC30I'CHHBIMUA prrIHaMI/I B
OOKOBOH IIEIIH.

IIpuMepsl  NPAKTUYECKOIO  NPUMEHEHUS  JKUJIKOKPHCTAUIMYECKUX
IIOJIMMEPOB.

IloHsAiTHE WHTEPIONMMEPHOIO KOMIUIEKCA. THIBI HHTEPIOIMMEPHBIX
KOMILIEKCOB. [Iprmepsl.

IIpuMepsl  NOJIMAIEKTPOJIMTOB,  MCHOJB3YEMBIX  INPU  IOJYYECHHH
MHTEPIOJIMMEPHBIX KOMIUIEKCOB.

OcHOBHBIC XAPAKTCPUCTUKU HHTCPHOJIUMCPHBIX KOMIIJIICKCOB: COCTAaB,
CTCIICHb 3aBCPIICHHOCTH.

CTCXI/IOMCTpI/I‘{eCKI/IC u HECTCXNOMETPHUICCKUC HWHTCPIIOJIMMCPHBIC
KOMIIJICKCBI.

YcnoBus O6p830BaHI/I}I u pacTBOPpUMOCTHU HECTCXUOMCTPUICCKUX
HHTCPIOJIMMEPHBIX KOMITJICKCOB.

MeTtoapl MOJIYYCHHUA UHTCPHOJIUMCPHBIX KOMINICKCOB. MHTCPHOJIUMCPHBIX
KOMIIJICKCOB. ManPI‘IHEUI MoJImMepu3anus.

OCcoOEHHOCTH CBOICTB HHTCPIOJIUMCPHBIX KOMIIJICKCOB.

I/IHTepHOJ'II/ISJ'IeKTpOJ'II/ITHBIe pEaKkIuu. Bmmsgune HHU3KOMOJICKYJIAPHBIX
cosiei Ha noBegieHne [19K B BOOHBIX pacTBOpaXx.

WNHTeprnonuaaeKTpoIuTHbIe peakuuu. MOJIeKyIsIpHOe «y3HaBaHHE» B
pactBopax IIDK. Peakmum moauuoHHOTO oOOMEHAa U TIOJWHOHHOTO




3aMCIICHU .

P33H006p331/16 IMOJIMBJICKTPOJIUTHBIX KOMIINICKCOB H IICPCIICKTHUBBI HX
IMPAKTUYCCKOr'o IPUMCHCHHSI.

IIceBno:xkuBasi paguKajJbHasi NoOJUMepHU3alUsl M YCJOBUS ee
oCylleCTBJIeHH.

Kpurepuu, XapaKTepU3yIollne MICEBI0KUBYIO pauKaIbHYIO
MOJIMMEPHU3AIHIO.

Knaccudukanus npoueccoB MCeBIOKUBON paJuKaIbHOM MOIMMEpPU3ALINN:
peakuu 00paTUMOro HMHPUOMPOBAHUS, pPEAKIMM OOpaTUMON mepenadu
L[EHU, peakluu 00paTUMOTro MepeHoca aToMa.

WuudeprepHas noaumepusaius.

HOJII/IMepI/ISaIII/ISI BUHHJIOBBIX MOHOMCEPOB B IPHUCYTCTBUC HUTPOKCHUIIOB U
AJIKOKCMaMHHOB.

[Tonmumepuszanus ¢ mneperadedl Lenu MO MEXaHU3MY IPUCOEIUHEHUS-
(dparmeHTalMH.

KoHTponupyemblii cHHTE3 MakKpOMOJIEKYJ 10 MEXaHU3MYy C IEPEHOCOM
aToma.

B03MOXHOCTH NPAaKTUYECKOTO INPUMEHEHHMs IICEBJIOKUBOM PaJUKAIBLHON
MOJIMMEPU3ALIUN.

@OpMBI TEKYILETO
KOHTPOJIA

VY CTHBIN ONpOC, OTYETHI

dopma
IIPOMEKYTOUHON
aTTecTaluu

3a4€T

4.3.1 IlepeyeHb NpaKTHYECKUX 3aAHATHI H JIA00PATOPHBIX padoT

TpynoeMkocTsb
(1ac.) o _ g =
£ 2 5
Ne /it Ne paszena u Teme! HanmenoBanue 1abopaTopHbIX paboT g 2 B =
JIUCHUITIMHBI (MOJTYJIs) B U3 Hux 5 g S 2
cero npakruueckas | S © 52
qacoB e =
IoATr0OTOBKa
1 | «Ymuble monumepsl» | 1. CunTe3 ceTyaroit 1IK-4
MOJIMAKPHIIOBON KUCIIOTHI U 12 12

CBOM CTa TMApOTreIen.

2. CuHTE3 IPUBUTOTO
COIIOJIMMEpa BUHMJIALIETaTa Ha
MOJIMMETUIIMETAKPUIIAT

VYceTHbli ompoc,
OTYETHI




2 Kunkokpucrammude | 1 Comomumepu3anus 12 12
CKHE MOJTUMEPDI METUIIMETaKpuiaTa C
aKpWJIOBOM KHUCIIOTOM.

2. CuHTe3 MOJIMBUHUIIOBOTO
CIUpTa THIPOIU30M
MOJIMBUHUJIAIIETaTa

3. Cononmmepusaius CTuposa
C METUJIMETAKPUIATOM

3 | UuaTepnonmumepnbie | 1. MccriemoBanue mporecca 12 12
KOMILJIEKCBI KoMmIuiekcooopazoBanus BMC
C OJIMITOMEPaMu

2. OnoKyISIUA AUCTIEPCHBIX
CHCTEM BOJIOPACTBOPUMBIMU
HOJINRJICKTPOIUTAMHU

4.3.2. IlepeyeHb TeM (BONPOCOB), BBIHOCHMBIX Ha CaMOCTOSITeIbHOE H3y4eHHeE
CaMOCTOSITEJILHOH padoThI CTY/ICHTOB

dopmupyemas
No Tema 3agaHue PMHPY UK
KOMITIETECHIIMS
1 | «YMHBIE OIIUMEPBI» BeltoiHEHME PAKTUYECKUX K-4.1
3alaHuil 110 TeMe «Y MHbIE [1K-4 '
8 TK-4.4
TTOJIMMEPBI»
2 | Kuakokpucraminueckue | BelloiHeHNe NpaKTHYECKUX
MTOJIUMEPHI 3aJlaHUM TI0 TEME [1K-4.1
[1K-4
«KUIKOKpUCTAIITUYECKHE [IK-4.4
TTOJIMMEPBI»
3 | UaTepnonnmepHbie BrlnonHeHne npakTHYeCKuX
KOMILJIEKCEI 3aJaHul 110 TEME [IK-4.1
[1K-4
«MHTEpnIONTMMEDPHBIE I1K-4.4
KOMILJIEKCBI)
4 | IlceBnoxuBas BelntonnHeHNE NIPAKTUYECKUX K-4.1
paguKaibHa s 3aJlaHUK 110 TeMe «Y MHbIE [1K-4 K 4' 4
MOJIMMEPU3AIHs MTOJIMMEPBI» '

4.4. Meroanueckne YKa3aHUsi [0 OPraHU3alMU CAMOCTOAATEJbHOW PadoThI
CTY/ICHTOB

CamocrosarenbHass paboTa CTYAEHTOB, CBSi3aHHash C MOJATOTOBKOM OTYETOB IIO
BBITTOJIHEHHBIM JIA0OPAaTOPHBIM paboTaM, 3aKperuieHHeM TEOPETHYECKOro Marepuaia B BHIE
HOJTrOTOBKU K KOJJIOKBHyMaM, IIPOBOJUTCS BO BHEAYTUTOPHOE BpEMS.

Cmpyxmypa omuema no nabopamopHoi pabome:

1. Ilens paGoTsl.

2. Teopernueckas ¥ SKCIIEpUMEHTAIbHAS YaCTh.

3. BrInosHeHHe pacyeTHBIX B COOTBETCTBUU C METOJUYECKUMH YKa3aHMAMHU K KaxJIO0i
pabore.

4. BpIBoJ (Ha OCHOBE TIOJTYYEHHBIX PE3yJIbTaToOB).

Metoanyeckre peKOMEHIAlMU MO BBINOJHEHUIO JTa0OpaTOpPHBIX paboT u 00paboTke
MOJIYYEHHBIX AKCIEPUMEHTAJIbHBIX JIaHHBIX IO KaXXJoW JabopaTopHOil paboTe omMcaHbl B
METOAMYECKMX YKa3aHUSAX Ha BBINOJIHEHHE J1a0OpaTopHBIX paboT MO MPaKTUKYMY

9



«Bvicokomonekynsapabsie coenuaenus» /B.A.Kpyrnosa.- Upkyrck: M3a. Mpkyrck. roc. yH-Ta,
2006. 52 c. u yueObHOM TocoOuM - [IpaKkTUKyM 1O BBHICOKOMOJIEKYIISIPHBIM COCAMHEHUSIM: Y4eO.
nocob6wue / mox pen. B. A. Kabanoga. - M. : Xumus, 1985. - 224 c.

4.5. IlpuMepHasi TeMATHKa KYPCOBBIX padoT (IPOEKTOB)
HET

V.YYUEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIHEYEHHUE
JUCHUITJINHBI (MOYJIS)
#) OCHOBHAN ANTEPATYPa o
| Xammposa, C. 1), Cospesenmuie MCTOAM MCCACIOBAHHA NOXHMCPOB : ydebnoe
nocobue / C. 10, Xaumposa, M. X. Jiuruaos, M. b. bernesa — Haapumx : KBI'Y, 2015, — 107

¢.— Texer: asnextpommuit / Jlams : saexrpomno-GuGaworeunas cucrema. — URL:
hitps://e.lanbook.com/book/1 70846 (aara ofpamenns: 12.04.2022), — Pexunm pocryna: v
ABTOPHI. NOALIOBATEACH +

2. MeToas WCCHCAOBRHMA COBPEMCHHMBIX NOJMMCPHBIX Mavepuanos ©  y4eOHo-
Metommseckoe nocobue | cocrasireas O. I, Jamuumnsena. — Hucnit Hosropoa : HHIY uwm.
H. W Jlobayencxoro, 2012 9 ¢ — Texcer: aexrponsndt // Jlans © EKTPOHHO-
OGubanorcunan cucrema. — URL: hups:/e lanbook.com/book/153485 (sara obpamcHus:

12.04.2022). — Pexum 20CTYNA: 118 ARTOPHY. NOALIOBATENCH. +

3. Kapumon, O. X. Jenenas xumus : yueOno-meromrseckoe nocobue / O. X. Kapumos, E.
M. Mapuunxesns, A. 0. lopoaxos. — Mocksa : PTY MHP3A, 2021. — 46 ¢. — Texcer:
WVIEKTPOHHBIA / Jlans . WIeKTponBo-OubanoTcyHas cHeTeMa. — URL:
https://e.lanbook.combook/ 218660 (rara ofpamenns: 12.04.2022). — Pewum goctyna: U
ARTOPHI. NOAL3IOBATENCH +

6) A0NOaNNTEALHAS ANTEPATYPA

. Jlehxnn HOA. ORmMxo-XHMHUCCKHC OCHOBM CHHTCIa DOJMMCPHBIX COPOCHTOR
Yyebuux. 2-cmn, ucnpas. (31.)- Mocksa: Jlans. Jlaboparopus suanmit — 2011 — Peaxum goctyna
IbC«HrzarenscTeo «Jlanws +

2. Tyros M. H., Kocrpuxuna I'. M. Xuwvus n dervmxa noauvepos: Yyebuoe nocobue
ang sy3os — M.: Xumug, 1989 —432¢

3. 3. Anamenxo, H A. Csoficrea nommsepsix sarepuanos : yveGroe nocobue / H. A.
Anamenxo, I'. B. Araponosa. — Boarorpaa :BoarlTY, 2018. — 96 ¢. — ISBN 978-5-9948-
2951-6. — Texer: snextponnstil / Jlams : anextpouno-6Gubamoreunas cucrema. — URL!:
https://e.lanbook.com/book/1 57178 (aara obpamenms: 13.04.2022). — Pexnm pocryna: ani
ARTOPKY. NOAKIOBATENCH +

B) bassl JanHBIX, HHPOPMANHOHHO-CIPABOYHbIE H HOBCTSI‘C cn iy
i uﬂ

1. http://www.chem msu. m/ms!teachmg/vms.html
s Tus/ ome h

3 http:/www. chem.msu rwms’teachmg lachmov/welcomel html

4. hitp-//’www.chem msu ru'rus/teaching/lachinov-basic/welcome. html

5. http://www.chem msu mvrus/weldept. htmi#lib (brbarorera Xvageckoro
daxyasTera MI'Y mMm. JloMoHOCOEA)

6. hitp-//’www.gpntb. nu/ (I'ocyaapcTeesHas myOAHYHAT HAVIHO-TEXHHIESCKAd
onbamoTexa)

7. WWww.scirus com — DOHCK HayIHOH HHQOPMAITHE IO XKYypHAIaM H web
8. www elibrary ru — HayaHad 3IeKTpoHHAA OHOMmMOoTeRa PEPH
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B coorBerctBun ¢ m. 4.3.4. ®T'OC BO, oOyuarommmcsi B TE€UEHHE BCEro mepuoja
0o0ydyeHus1 00€CIeUeH HEOTPAaHMYCHHBIH MOCTym (yIaJeHHBIM IOCTYI) K  AJIEKTPOHHO-
OMOTMOTEYHBIM CHCTEMAaM:

1. OrtkpbiTass 3nekTpoHHas 0aza pecypcoB M HCCIEAOBaHUN «YHHUBEPCUTETCKAs
uHpopmannonnas cucrema POCCHUS» [Dnextponsblii pecype] : caidt. — Pexum
nocryma: http://uisrussia.msu.ru 6eccpovHbIi

2. TocymapctBenHass wuHpoOpManmoHHas cucreMa «HanuoHalbHAsS —AJIEKTPOHHAS
O6ubMoTekay [ DIEKTPOHHBIN pecypc] : cailT. — Pesxxum moctyma: http://H36.pd. 6eccpounbiii

3. Hayunas snektponHas OubOmmoreka «ELIBRARY.RU» [OnekTpoHHBI pecypc] :
caiit. — Pexxum moctyna: http://elibrary.ru/defaultx.asp. - Konrpakr Ne 148 ot 23.12.2020 r. AKT
ot 24.12.2020 r. cpok aeiictBus mo 31.12. 2021 r. moctyn: http://elibrary.ru/

4. ObC «MznmarensctBo Jlanby. Kontpakt Ne 100 ot 13.11.2020 r. Akt Ne 671 ot
14.11.2020 r.; Cpoxk neiictust mo 13.11.2021 r. moctyn: 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 DU3 «bubmuotex». ['ocynapcrBennsbliit koHTpakt Ne 019 ot 22.02.2011 r. OO0
«bubnuorex». Jlunensnonnoe cornamenue K ['ocymapctBeHHOMy KOHTpakTy Ne 019 ot
22.02.2011. Anpec nocryma: 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.
Cpok ageiictBus mo 13.11.2021r. gocrym: http://rucont.ru/

8. DBC «Aiiboykc.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. moctyna: http://ibooks.ru

9. OO0 «3InekrponHoe m3marenbcTBo KOpaiiT». Kontpakr Ne 60 ot 23.09.2020r. Akt
npuema-nepenaun Ne 3263 ot 18.10.2020; Cpok pgeiictBus mno 17.10. 2021 r.
noctyi: https://urait.ru/ JIunensuonusiii koutpakt Ne 04-E-0258 ot 20.09.2021r. AKT npuema-
nepenaun Ne 5684 ot 18.10.2021; Cpoxk aetictus o 17.10. 2022 r. goctym: https://urait.ru/

10. OO0 «MBUCy», xortpakt Ne 157 ot 25. 12.2020 r.; Akt ot 25.12.2020 r. Cpox
nevictus ¢ 01.01.2021 mo 31.12.2021 r. moctym: http://dlib.eastview.com

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

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

[lomemenuss  uis  NpoBeNEHUs  JIEKUUMOHHBIX U JaOOpaTOPHBIX  3aHSTHUH,
YKOMIUIEKTOBAaHHbIE HEOOXOAMMBIM 00OpYyJOBaHHEM, NPUOOpPHOH 0a3oif M peakTHBaMH, a
UMEHHO:

- ayOUTOpPHM, OCHAIICHHBIE MYJIbTUMEIUWHBIMU CpPEACTBAMM, JJIsl IPOBEIEHUS
ayIUTOPHBIX U MPAKTUYECKUX 3aHATHH (aya. 5, 6, 402, 423, 426);

- 1aboparopHble MpakTUKyMbl (aya. 410, 421) mo BEICOKOMOJIEKYJISIPHBIM COETUHEHHUSM,
OCHAIIIEHHBIE CJIEYIOINUM 000py10BaHUEM:

Ne HanmenoBanue KomnunuectBo

=
~
=

2 3

BrITsDKHOM MIKad

BonoctpyiiHble BakyyMHBIE HACOCHI

Memanka c QJICKTPOITPHUBOIOM

MargutHas Memajika

Pedpaxromerp MPD-22

Cymmeaenid mxkadp CHOJI -3,5

N[OOI WN P
ArlWNOIR~OO|O

Becsr
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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/

8 [lItatuBsl 28
9 Tepmocrar 6
10 [Tuponu3Has nevynb 2
11 Habop xuMuueckoi mocyibl 1 peakTHUBbI
12 JlaGopaTopHbIE CTOJIBI 20
13 ITrcbMEHHBIC CTOJIBI 18
6.2. IlporpaMmmHoe obecneyeHue:
HaumenoBanue [Hara Cu:p oK
O0ocHOBaHUE JJI JCUCTBUA
Ne IIporpammuoro Kon-Bo BBIAAYU
nonb3oBanus [10 mpaBa
MPOAYKTA JUIICH3UN
IIOJIB30BAHUS
1. | Microsoft Office Professional 12 Howmep Jlunensun 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 JInnensun 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 YcnoBust VY cnoBus HCIIOJIB30BAHUS IO Ycnosus 6eccpo4HO
npaBooOnan | CChUIKE: paBoo6az
ares https://www.openoffice.org/I aTenst
icenses/PDL.html
6.3. Texunuyeckue v JIeKTPOHHbIE CPeCTBA:
Meroauueckoll  KOHUEMLMEN  MpEenojaBaHus  NPEAYCMOTPEHO  HUCIOJIb30BaHUE
TEXHHUYECKUX M DIIGKTPOHHBIX CPEICTB OOy4eHHS U KOHTPOJS 3HAHUW CTYACHTOB:

MYJIbTUMENIHBIC TPE3CHTALNH.

VIil. OBPA3OBATEJIBHBIE TEXHOJIOTI'MH

B npomecce uzydeHus aucuumiiuHbl «COBpEMEHHBIE METOJbl MOJMMEPHONW XHUMHUH»
YUTAIOTCS JIEKIIUH, IPOBOJISATCS CEMUHAPHI, JTAOOPATOPHBIE paOOTHI M KOJUIOKBUYMBI.

Ha naGopaTopHbIX 3aHATHUSX, KOTOpbIE COCTaBIsOT Oonee monoBUHBI (56%0) ot
KOHTAKTHOW pabOThI, KaXABI CTYIEHT BBINONHACT JIAOOPATOPHYIO PabOTy HMHIMBUIYaIHHO.
Taxolf Bua opraHuzanuy 00y4eHHUs! CIIOCOOCTBYET NMPHOOPETEHUIO HAaBBIKOB CAMOCTOSITEIHLHOIO
BEJICHUSI OKCIIEPUMEHTAJIBHBIX pabOT, HABBIKOB oOOpamieHus # pabdoThl € pa3IHYHBIMU
XMMHUYECKHMHU BELIECTBAMHU U MPUOOpaMHU, OPraHu3allii METOIMKH SKCIIEPUMEHTAIbHBIX padoT,
a TaKk)Ke COCTABJICHUS NMPOTOKOJIOB OTYETOB XMMHYECKHX dKCIIEPUMEHTOB. [loAr0oTOBKA OTYETOB
10 J1abopaTopHBIM paboTaM (HOpMUpPYET YMEHHUE MPOBOAUTH NMEPBUUHBIN aHAIN3 PE3YyIbTATOB C
y4eTOM OOIIMX 3aKOHOMEPHOCTEH, (QOpPMYIHPYEMBIX B paMKax OPTaHUYECKOW XWMHHU, WU
(GbopMyIHpOBaTh TPAMOTHO BBIBOJIBI.

B kauectBe MHTepakTUBHBIX (OpM OOy4yeHUs, NMPUMEHSEMBIM B Ipolecce O00y4deHHs,
POBOJATCS coOece0OBaHMs MTPU 3aUTE OTYETOB 10 MPAKTHYECKUM 3aHATHUSM.

[Tpu peanu3anmy nMporpaMMBbl JAHHOHW JUCIUATUTMHBI UCTIOIB3YIOTCS pa3IHIHbIC
o0Opa3oBaTeNbHbIE TEXHOIOTHU

1. | Pa3noypoBHeBOE
o0yueHue

VY npenogasarens MOsIBJISETCS BO3MOKHOCTh TIOMOTaTh cl1adoMy,
yAENSATh BHUMaHUE CUJILHOMY, PEaIU3yeTcsl )KeJlaHue CHIIbHBIX
yJamuxcs ObIcTpee U Iiy0)ke IpoABUraThcs B 00pa30BaHUM.
CunpHble yyalyecs yTBEp>KIAtTCsl B CBOUX CIOCOOHOCTSIX,
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cy1adble M0JIy4aroT BO3MOXKHOCTb UCIIBITHIBATh YUE€OHBIH ycCIIex,
MTOBBIIIAETCS] YPOBEHb MOTHBAIIMM YUYEHbS.

2. | IIpoexTtHble MeTOBl | PaboTa mo AaHHOM METOAMKE JaeT BO3MOXKHOCTb pa3BUBATh

0o0y4deHus WH/IMBUyaJIbHBIE TBOPUYECKHE CIIOCOOHOCTH ydyaIuxcs, 6onee
OCO3HAHHO MOAXOJUTH K IPO(HECCHOHATILHOMY U COLUAIEHOMY
CaMOOIPEACIICHUIO

3. | UccnenoBarensckue | JlaeT BO3MOXKHOCTb y4YaIlUMCSl CAMOCTOSITEIbHO MOIOJIHITH CBOU

METO/bI B 00y4eHUH | 3HAHMA, TTTYyOOKO BHUKATh B U3y4aeMylo po0ieMy U mpernoiararb
IIyTH €€ PELIeHUs, YTO BaXKHO IpU (OPMHUPOBAHUU MUPOBO33PEHHUS.
OTO0 Ba)KHO JJIS1 ONIPEAEICHUS UHIMBUYyaIbHOU TPACKTOPUU
Pa3BUTHSL KAKA0TI0 00y4aroLerocs

4. | JIekuuoHHO- JlanHast cucrema J1aeT BO3MOKHOCTh CKOHLIEHTPUPOBATh MaTepHall
CEMHHApCKO- B OJIOKH U IIPENOJHOCUTD €r0 KaK eIMHOE 1IeJI0€, a KOHTPOJIb
3a4eTHas CUCTEMaA MIPOBOJIUTH IO MPEIBAPUTEIBHOM MOJTOTOBKE 00YUYAIOIIUXCSI

5. | Undpopmanmonso- V3MeHeHMe U HeorpaHUYEHHOE 00O0TralleHue COIePIKaHUs
KOMMYHMKAI[MIOHHBIE | 00pa30BaHUsl, HCIIOJIb30BaHNUE UHTETPUPOBAHHBIX KYPCOB, JOCTYII B
TEXHOJIOTUH NHTEPHET.

6. | Cucrema dopmupoBaHuE NEPCOHUPUIIMPOBAHHOIO yUeTa JIOCTHKEHUN
MHHOBAIMOHHOM o0yyJaroIerocsi Kak MHCTpyMEHTa IeJarorn4ecKoi MmoaJIep>KKu
OLICHKH COLIMAJILHOTO CaMOOIIPEIEICHMS, OIPECIICHUS TPAEKTOPUH
«1opThoIN0» VHJVBUAYAJIBHOTO Pa3BUTHS JINYHOCTU

HaumeHnoBaHue TeM 3aHATHH C HCIOJIB30BAHHEM AKTHBHBIX ()OPM 00y4YCHHS:
Ne Tema 3anaTus Bun 3ansatus Dopma / Merost Koz-so
WHTEPaKTHBHOTO 00y4eHHs 4acoB
1.| «YMHBIE TOTUMEDPHI» IIPAKTUYECKHE OTYeT 12
Kunkokpucramnmyeckue
2. IIPAKTUYECKHE OTYET 12
IOJINMEPBI
3. Murepriommeprbie IIPAKTUYECKHE OTYET 12
KOMILJIEKCBI
HTtoro yacos 36
Vill. OHEHOYHBIE MATEPHAJIbI JJIs1 TEKYHWEI'O KOHTPOJISAI H

MMPOMEXYTOYHOM ATTECTAIINA

8.1. OueHoYHBbIE CPEACTBA TEKYIIETOKOHTPOJIS

OneHo4YHbBIE

CpeICcTBa TEKYIIETO KOHTPOJIS

COOTBETCTBHHU C

dbopmupyrotcs B

[TonoxenueM o OalIbHO-PEHTHHIOBOM cHCTeMe YHUBepcuTeTa. HasHadeHue OIEHOYHBIX
CPEICTB TEKYLIEr0 KOHTPOJIA - BBISIBUTH Y 00ydaromuxcs cOpMUPOBAHHOCTh KOMIIETEHIIUMI:

[1K-4.
KoMnerenmun,
KonTponupyembie TeMbl KOMITOHEHTHI
Ne Bun koHTpONS poHpY
(paznensl) KOTOPBIX
KOHTPOJIUPYIOTCS

1 | Bomonnenue nabopaTOpHBIX

pabot. Hamncanue oT4eTos. «Y MHBIE TOJIUMEPBI» [1K-4

Komnoksruym
2 BrimonHenune nabopatopHbIx JKukokpucraminieckue I1K-4
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pabot. Hanncanue oT4eTos. MTOJIMMEPBI
3 Brimonnenue nabopaTopHbBIX WuTeprnionumepHsbie K-4
pabot. Hanncanue oT4eTos. KOMILJIEKCBI
4 | BeimonHeHHe 1a00paTOpHBIX IIceBnoxuBas
pabot. Hamncanue oT4eToB. paauKaibHas I1K-4
II0JINMEpU3ALUS

BOIIPOCHI JIs1 COBECEJIOBAHUA

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

Tema 1

1. IloHsiTHE «yMHBIE» HOJIUMEPHI.

2. ®epMEeHTBhI, KaK MOJENIH «YMHBIX) I1IOJMMEPOB.

3. OcoOeHHOCTH CTPOEHHS NOJIMMEPOB (LIENOYEUHOE CTPOEHUE, MHUKPOCTPYKTYpa,
TOTIOJIOTHS).

4. I'eni MOJIMMEPOB.

5. [onmumepsl, 9yBCTBUTEIBHBIE K THAPOPMIEHO-THIAPOGOOHOMY OamaHCy pacTBOPUTEIIS.
[TpakTH4eckoe NpUMEHEHHE.

6. Ilomumepsl, yyBCTBUTENBHBIE K M3MeHEHHIO pH cpenbl. MoHOMEpBI, HCIONIb3yEMbIE
Ul UX noiaydenus. [Ipaktudyeckoe npyuMeHEHHE.

7. Ilonumepsl, YyBCTBUTEIIbHBIE K W3MEHEHUIO TeMIlepaTypbl cpelpl. [Ipumepsl
noaumepos, obnagaromux HKTP, u ux noseneHue B BOJHBIX cpeiax.

8. [pyrue BuABI 4yBCTBUTEIHHOCTH «YMHBIX)» IOJIMMEPHBIX CHUCTEM: HAa XUMHUYECKHMA
COCTaB CPEJIbl, AIEKTPO- U CBETOUYBCTBUTENIBHBIE IIOJIMMEDHI.

9. IIpMeHeHNnEe «yMHBIX» [TOJIUMEPOB B MEJIULIUHE.

10. MeMOpaHBbI ¢ peryiupyeMoi IpoHUIIaeMOCThIO.

11. Breigenenne 1 *UMMOOMIIH3ALMS OEIKOBBIX BEIIECTB.

12. buoIornYecKy aKkTUBHBIE TOJIMMEPBI.

Tema 2

13. TloHsATHA: KUIKUE KPUCTAIUIBI, Me30¢a3a, U30TPOMHAs KUIKOCTb.

14. ®a3oBble nepexo/pl B KUAKOKPUCTAININYECKUX CUCTEMAX.

15. MonekynsapHoe CTPOECHHE KUAKOKPUCTAUIMYECKUX COEAMHEHMN: KaJJAMUTHUKH,
JTUCKOTHKH. [IpruMepbl ME30reHHBIX TpyI.

16. IloHATHSA TEPMOTPOIHBIE U JIMOTPOIHBIE )KUIKHE KPUCTAJLIBL.

17. CtpyKkTypa *XMIKHX KPUCTAJUIOB: TPU OCHOBHBIX THHa cTpykTyp JKK-coennnenuii:
CMEKTUYECKUH, HEMAaTUYECKUNH XOJIECTEPUYECKHUM.

18. Anuzotponust pU3NUEeCKUX CBOMCTB KUAKUX KPUCTAIIIOB.

19. JKuakokpucTalNIMYECKUE TOJIMMEPHl C ME30T€HHBIMU TIpYyNIIAMM B OCHOBHOW U
6okoBoit rienu. ['pebHeoOpaszHbie noaumepsl. [Ipumeps moaumepos.

20. TepMOTpONHBIE U JTUOTPOIIHBIE JKUIKOKPUCTAIUINYECKUE TTOTUMEpPHI. [Ipumepsl.

21. OcoOeHHOCTH CBOWCTB KUAKOKPUCTAUIMYECKUX TIOJIMMEPOB IO CPaBHEHUIO C
HU3KOMOJIEKYIsIpHbIMU JKK-coeTMHEHUSIMU.

22. CuHTE3 KUIKOKPUCTATUINYECKUX MOJIMMEPOB C ME30I€HHBIMH I'PyIIIaMU B OCHOBHOM
LEIIN.

23. CuHTe3 XUJIKOKPUCTAJUIMYECKUX MOJIMMEPOB C ME30T€HHBIMH TpyIIiaMu B OOKOBOM
LEIIN.

24. [IpuMepsl MPAKTUYECKOTO MPUMEHEHUS )KUIKOKPUCTANIMYECKHUX TTOJIMMEPOB.

Tema 3
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25. TloHsiTHE MHTEPNOIUMEPHOrO KOMIUIEKCA. THUIBI MHTEPIOJIMMEPHBIX KOMIIJIEKCOB.
IIpumepsl.

26. [IpuMepsl MOAUANEKTPOIUTOB, UCHOJIB3YEMbIX IPHU MOJYYEHUH HHTEPIIOIUMEPHBIX
KOMILIEKCOB.

27. OCHOBHBIE XapAaKTEPUCTUKU HHTEPHOJMMEPHBIX KOMIUIEKCOB: COCTaB, CTEIECHb
3aBEPLICHHOCTH.

28. CTeXUOMETPUYECKNE U HECTEXMOMETPUUYECKHE HHTEPIIOMMEPHBIE KOMILJIEKCHI.

29. Ycnousi 00pa3oBaHUs U PAaCTBOPUMOCTH HECTEXHOMETPUICCKIX HHTEPIIOIUMEPHBIX
KOMILJIEKCOB.

30. Meroapl TMONYYEHUS] HMHTEPIOIMMEPHBIX  KOMIUIEKCOB. HMHTEPIOJUMEPHBIX
KOMILIEKCOB. MaTpuyHasi noJiMMepu3anusi.

31. OcoOeHHOCTH CBOMCTB MHTEPIOIUMEPHBIX KOMILJIEKCOB.

32. HHTepnoJM3JICKTPOJIUTHBIE peakluuu. BiusgHuE HU3KOMOJEKYJIAPHBIX COJIEH Ha
noBeneHue [19K B BogHBIX pacTBOpax.

33. MHTepnoJU3JIeKTPOJUTHBIE peakuuu. MOJeKyIsipHOE «y3HaBaHUE» B pacTBOpax
[19K. Peakiuu noJMuOHHOTO OOMEHA U MOJIMHOHHOTO 3aMEIICHUSI.

34. Pa3zHooOpa3ue moaudIEKTPOIUTHBIX KOMIUIEKCOB M MEPCIEKTUBBI UX MPAKTHYECKOTO
MIPUMEHEHUS.

Tema 4

35. IlceBnoxkuBast paguKanbHas IOJIMMEpPU3aLUs U YCIOBUS €€ OCYIIECTBICHUS.

36. Kpurepun, xapakTepu3yromnye ceBJ0KUBYI0 PaIUKAIbHYIO IOJUMEPU3ALIMIO.

37. Kiaccuduxamms mpoueccoB IMCeBA0KUBON PaIUKaILHONW MOJTUMEPU3AINH: PEaKIIH
00paTUMOro MHPUOMPOBAHUS, peaKUUH OOpaTHUMOM Iepenaud IeNnu, Peakuud OO0paTUMOro
nepeHoca aroma.

38. uudeprepHas monumepusaIiusi.

39. Tlonmmepu3anusi BHHWIOBBIX MOHOMEPOB B IPUCYTCTBUE HUTPOKCUIIOB U
AJIKOKCMaMHHOB.

40. ITomumepuzanus ¢ nepegavyeld Henu no MexaHu3mMy nNpucoeIMHEHNUs-PpparMeHTallu.

41. KoHTponupyeMblil CHHTE3 MaKpOMOJIEKYI IO MEXaHU3MY € TIEpEHOCOM aToMa.

42. BO3MOXHOCTH TNPAaKTUYECKOTO MPUMEHEHUs  IICEBJOKMBON  paJuKalbHOU
MOJIMMEPU3ALIIH.

8.2. OueHounble cpeacTBA JJIS1 IPOMEKYTOYHOM aTTecTaluu

1. IloHsTHE «YMHBIE» TIOJUMEDBI.

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

3. OcoOeHHOCTH CTpOEHHS TOJIMMEPOB (LENOYeYHOE CTPOEHHE, MHMKpPOCTPYKTYpa,
TOTIOJIOTHS ).

4. I'enu nommMepoB.

5. [lonumepsl, 4YyBCTBUTENBHBIE K TUAPOGUIBLHO-THAPOPOOHOMY OalaHCy PACTBOPUTEIIS.
[IpakTHueckoe MpUMEHEHNE.

6. [lonumepsl, 4yBCTBUTENBbHBIE K W3MeHEeHNIO pH cpenpl. MoHOMEpBI, UCIIONIB3yEMbIE
JUIs MX nonydyeHus. IIpaktuueckoe npumeHeHue.

7. llonumepsl, 4YYyBCTBUTENIBbHBIE K W3MEHEHUIO TeMIlepaTypbl cpenbl. [Ipumepsr
noaumepos, oonagaromux HKTP, u ux noBeneHue B BOJHBIX cpeiax.

8. [pyrue BUABI YYBCTBUTEIHHOCTH «YMHBIX» TOJMMEPHBIX CHUCTEM: Ha XUMHUYECKHH
COCTaB CPEJIbl, DJIEKTPO- U CBETOYYBCTBUTEIILHBIE TIOJUMEPHI.

9. [IpuMeHeHne «yMHBIX» OJUMEPOB B MEULIHE.

10. MemOpa#sbl ¢ peryanupyeMoi MpoHUIIAeMOCTHIO.
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11. Beigenenne u1 uMMoOMIIN3anusa OEIKOBBIX BEIECTB.

12. buonoruyecku akTUBHbBIE TOJUMEPHI.

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

14. ®a3oBble nepexopl B KUAKOKPUCTAININYECKUX CUCTEMAX.

15. MonekynsapHoe CTPOCHHE IKUAKOKPUCTAUIMYECKUX COEAMHEHMN: KaJaMUTHUKH,
JUCKOTHUKH. [IpuMepbl ME30reHHBIX IPYIIIL.

16. IloHATHSA TEPMOTPOIIHBIE U JIMOTPOIHBIE )KUJIKHE KPUCTAILIBL.

17. CTpykTypa XKUAKUX KPHUCTAJUIOB: TPU OCHOBHBIX THUHa CTPYKTyp KK-coennHeHuii:
CMEKTUYECKU, HEMAaTUYECKUNH XOJIECTEPUUECKUI.

18. AHnzotponust GU3NIECKUX CBOMCTB KHIKUX KPUCTAILIIOB.

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

20. TepMoTpoOMNHbIE U JTUOTPOIIHBIE JKUIKOKPUCTAIUINYECKUE TIoauMepsbl. [Ipumepsl.

21. OcoOeHHOCTH CBOWCTB >KUIKOKPUCTAJUIMYECKMX IIOJIMMEPOB II0 CPABHEHUIO C
HU3KoMoJIeKysIpHbIMU JKK-coequnenusamu.

22. CuHTE3 KUAKOKPUCTAINYECKUX ITOJIMMEPOB C ME30I€HHBIMU I'PYIIIaMH B OCHOBHOM
LEMH.

23. CuHTE3 KUAKOKPUCTANIMYECKUX MOJIMMEPOB C ME30I'€HHBIMU T'pyINaMu B OOKOBOH
LEMH.

24. IIpuMepsl IPAKTUYECKOIO0 IPUMEHEHUS KUIKOKPUCTAIIINYECKUX TIOJUMEPOB.

25. IloHsATHE MHTEPHOIMMEPHOTO KOMILIEKCA. THUIBl MHTEPIIOJUMEPHBIX KOMILIEKCOB.
[Tpumepsr.

26. Ilpumepsl MOJIMUANEKTPOIIUTOB, UCIOIb3YEMbIX MPU MOIYYEHUH HHTEPHOIMMEPHBIX
KOMILJIEKCOB.

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

28. CrexroMeTpUYECKUEe U HECTEXMOMETPUUECKHUE UHTEPIIOJIMMEPHBIE KOMIUIEKCHI.

29. YcnoBust 00pa30BaHUs U PACTBOPUMOCTH HECTEXHOMETPUUECKUX MHTEPIIOIUMEPHBIX
KOMILJIEKCOB.

30. MeToapl MONY4YEHHS] UHTEPIOJMMEPHBIX  KOMIUIEKCOB.  HMHTEPIIOJIMMEPHBIX
KOMIUIEKCOB. MaTpuyHas moJuMepu3arusl.

31. OcoGeHHOCTH CBOMCTB MHTEPIOIUMEPHBIX KOMITJIEKCOB.

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

33. HHTepnonmsaeKTpOIUTHBIE peakunu. MOJNEKyIspHOEe «y3HaBaHHE» B PacTBOpPax
[1OK. Peakiuy moJMMOHHOrO 0OMEHa U MOJIMMOHHOTO 3aMeIIEeHUs.

34. Pa3zHooOpa3ue NOoaMAIEKTPOIUTHBIX KOMIUIEKCOB M MEPCIIEKTUBBI UX MPAKTUYECKOTO
IIPUMEHEHHS.

35. IlceBnoxxuBast paguKaibHas MOJIMMEPU3aLUs U YCIOBHSI €€ OCYIIECTBIICHUS.

36. Kpurepun, xapakTepu3yrolye MCeBJ0KUBYIO PAIUKAIBHYIO TIOJIMMEPU3ALINIO.

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

38. UnudeprepHas nonumepuzanusi.

39. Tlonumepu3anusi BHHWIOBBIX MOHOMEPOB B MPHUCYTCTBHE HHUTPOKCHIOB U
AJIKOKCMaMHHOB.

40. ITomumepuzanus ¢ nepegadeld Henu no MexaHu3mMy npucoeIMHEHNU-(PpparMeHTallu.

41. KoHTposIMpyeMBbIil CHHTE3 MaKpOMOJIEKYJI TI0 MEXAaHU3MY C IEPEHOCOM aToMa.

42. BO3MOXHOCTM MPAKTHYECKOTO TNPUMEHEHHUS  IICEBJIOKMBOM  pPaJUKaIbHON
MOJIMMEPU3ALIIH.

KPUTEPUU OHEHNUBAHUA PE3YJIBTATOB OBYUEHUAA:
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1. CryaeHty HEOOXOIMMO BBIMOJHUTH S5 naboparopHbix pador. Kaxmas pabora
OLIEHUBAaeTCs MakcuMyM Ha 3 Oamna. Ilpu BbImomHEHHMH J1a0OpaTOpHBIX pabOT OLEHUBACTCA
TEXHHUKa BBIIOJIHEHHS, 0(OPMIICHHE OTYETOB, BKIIOYAOIIEE PACUCTHI 33IaHHOTO CHHTE3A.

2. [TlpemycmotrpeHo 5 cobOeceoBaHHMiA IO TEOPETUYECKOMY MaTepHaily B BHIE
KOJUIOKBHYMOB. Kaxkasi TeMa orieHMBaeTcsi MaKCUMyM Ha 3 Oaia.

MaxkcuManbHOe KoIM4uecTBO 0aioB Ha sk3amene 30.

O1eHKa «HEYT0BJIE€TBOPUTEILHO:

(dbparMeHTapHOE 3HAHME IIpeaMeTa, OTCYTCTBHE YMEHHMM U HAaBBIKOB MPUMEHEHUS
METOJIOB M TMOJAXOJIOB HM3y4aeMOW JHCHUIUIMHBI TPU pPEIIeHUH Y4eOHBIX 3amad (meHee 50
0ayuIoB).

O1eHKa «y/I0BJIETBOPUTEIHLHO»:

HECUCTEeMAaTU3UpPOBAaHHBIE 3HAHUSA MpeIMeTa, YaCTHYHO C()OpPMHUpPOBAHHBIE YMEHUS U
HABBIKM TPUMEHEHHUS METOJOB U TOJXOJ0B M3y4aeMOU IUCIUIUIMHBI MPU PEIICHUH yYYCOHBIX
3amay (50-69 6amioB).

Ouenka «xopoio»:

B LIeJI0M, C(OPMUPOBAHHBIE, HO COJEp Kalllhe OTIeIbHbIe MPOOeNbl 3HAHUS MpeaMeTa,
YMCHHE MPUMEHSATh METOJbI M TMOAXOAbl W3y4aeMOH JMCIHILIMHBI MPH PEIICHHH YYCOHBIX U
MPAKTUYECKHUX 3a]a4 ¢ MUHUMaJIbHBIM KOJIMUYECTBOM OMIMOOK HEMPHUHIIMIIUAIBLHOTO XapaKTepa,
HAJIMYUE HABBIKOB NMPUMEHECHHSI METOJIOB M IMOAXOJ0B M3y4aeMOW JUCIUIUIMHBI MPU PEIICHUN
yueOHBIX U npakTuyeckux 3aaa4d (70 - 85 Gamnos).

OuneHka «OTJIMYHO»:

chOpMUPOBAHHbIE W CHCTEMaTHU3UPOBAHHBIE 3HAHMUS TMpeaMeTa, C(HOPMUPOBAHHBIE
YMCHHSI ¥ HABBIKM MMPUMEHCHHSI METOJIOB M TOJXOJIOB M3Y4aeMOH TUCIMIUIMHBI TIPU PEIICHUN
yueOHBIX U MpakTudeckux 3anad (86-100 6annos).

PaspaboTunkmn:

7o, .
npodeccop Kwxnsie B.H.

(noonucs) (3aHumaemas OOIHCHOCMY) (unuyuanvl, gamunus)

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

IIporpamma paccMoTpeHa Ha 3aceflaHUM Kadeapbl TEOPeTHUYECKOM U MPUKIIaJHOU
OpPraHNYECKON XMMUH U MOJUMEPU3ALMOHHBIX POLECCOB

[Tpotokosn Ne 07 ot «13» mas 2022 .

3aB. kadeapoit %U/ Ce l'““) i Anenprrreiia O.A.
/4
7

Hacmoswas npocpamma, ne modcem Ovbimb 60cnpouzeedena Hu 8 Kaxou gopme 6es
npeosapumenbHo20 NUCbMEHHO20 paspeulenus Kageopuvl-paspabomyuka npocpammsl
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