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I. LIEJTA 1 3AJIAYY JACIIATLITAHBI

Henu: nate xumukam (QyHIaMEHTAIBHBIC 3HAHUS B O0JIACTH TCOPUH U MPAKTUKUA XUMUU U
(U3UKH BBICOKOMOJICKYJIIPHBIX COSTMHEHUH.

3amaun:

—  JIaTh MOHATHUS O CTPOECHUU BHICOKOMOJIEKYJISIPHBIX COCIMHECHMUIA;

—  J1aTh MOHATHS O METOJaX CHHTE3a U MOIU(PHUKAIUN BEICOKOMOJICKYIISIPHBIX COCTMHEHUH;

—  u3yYeHHE (DUBMKO-XUMHUYECKHX U (PU3UKO-MEXaHHUYECKUX CBOWCTB BBICOKOMOJICKYJISIPHBIX
COCTUHEHUN.

B pesynabTaThl u3ydeHUs JaHHOW NUCHMIUIMHBI CTYJIEHTHI JOJIKHBI MPEACTABICHUS O
MaKpOMOJICKYJIIPHOM  CTPO€HHHM W  BBITEKAOIIMX W3 OTOTO  OCOOCHHOCTSIX  CBOWCTB
BBICOKOMOJIEKYJISIPHBIX COeAMHEHUH. VIMEeTh KOHKpETHbIE MpECTaBICHUS O METOJaX CHHTE3a,
aHaJM3a U UCCIIEAOBAHMS PA3IMYHBIX CBOMCTB BEICOKOMOJICKYJISIPHBIX COCTMHCHHH.

1. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. YuebHas nuctuiuimHa « BBICOKOMOJIEKYIISIPHBIE COSTMHEHHS» OTHOCUTCS K 0a30BOM
(00s3aTEIIBHOM) YacTH MPOTPAMMBI.

2.2. JIns u3y4eHus JaHHOW y4eOHOM JUCIUIUIMHBI HEOOXOIUMBI 3HAHHSI, YMEHUS U HABBIKH,
(dopmupyeMble TPEALECTBYIOUMMU AUCHUTIMHAMU ;

Ne i/ Kon muciuninab HaumeHoBaHMe IPEIIICCTBYIOMUX JTUCIUILUIAH
1 b1.0.10 MaremaTuka
1 51.0.13 MexaHuKa U MOJICKYJIsIpHas (hU3HKa
2 b1.0.16 Oo61ast xumusi. XUMUs HEMETAIIOB.
3 b1.0.17 Meramnyeckas CBI3b. XUMUS METAJIJIOB
4 b1.0.20 Oprannyeckast XuMus
5 b1.0.21 Opranuyeckasi XMMUsl TPOU3BOTHBIX YTJIEBOAOPOIOB
6 b1.0.24 duznueckas XUMus. XUMUYECKask TEPMOIMHAMHKA

2.3. Ilepedenp mocienyomUX y4e€OHBIX IUCHUIUIMH, A KOTOPHIX HEOOXOIUMBI 3HAHUS,
YMEHHUS U HaBbIKU, GOpMUpPYEMbIE TaHHOW yueOHOW JUCIMIIIUHOMN:
[Tony4yeHHble 3HAHUS, YMEHUS U HABBIKK HEOOXOIAMMBI MPH JaJbHEHIIEM W3y4eHUM JUCLUIUIMH!
b1.027 — «llIpomueccel u ammaparbl. XUMHUYECKash TEXHOJOTHs TMepepaboTku HedTH U Taszay,
b1.B./IB.01.01 - «TexHonorus mnpou3BojAcTBa U TnepepaboTku mnonumepos», b1.B.JIB.02.01
«Xumust moHomepoB», b1.B.JIB.07.02 —  «CoBpemMeHHbIE METOJbl TOJIMUMEPHON XUMUUNY,
b1.B./IB.04.01 — «XuMHs 3JI€MEHTOPTaHMYECKUX COCIUHEHUW». 3HAHWE 3TOM JUCHUILIMHBI
HEeoOXOUMO TpU JAajibHEiIeM OO0yuyeHHMH B MarucTparype M aclupaHType, a Takxke B cdepax
npoeCCUOHATILHON JIEATENIbHOCTU: 3JpaBOOXpPAaHEHHE (CHHTE3 M KOHTPOJb KadyecTBa), XUMHUS
MIPUPOTHOTO OPTAaHUYECKOTO CHIPhS (M3ydeHHE COCTaBa M pa3paboTka CIoOCOOOB TepepaboTKH H
NPaKTUYECKOT0 MCII0JIb30BaHUS IPOAYKTOB U3 YIJIst, HEPTH, MPUPOJHOTO ra3a) u JIp.

I1l. TPEBOBAHUA K PE3YJBTATAM OCBOEHUSA INCHUIIJIMHBI

[Ipouiecc ocBoeHUS AUCUUITIIMHBI HANpaBiieH Ha (POpMUpPOBAHUE KOMIETEHIUN (3J1IEMEHTOB
cnenyrommx komrerenuuit) B coorerctBir ¢ ®I'OC BO u OI1 BO mo maHHOMY HamnpaBlICHHIO
04.03.01 «Xumusy», npoduns: xumus HepTH U Ta3a.



IlepeyeHb NIAHNPYEMBIX Pe3yJbTATOB 00yUYEeHHS M0 TUCUHUIJIMHE (MOIYJII0), COOTHECEHHBIX C
HHAUKATOPAMHM IOCTUKEHUS KOMIIEeTeH NI

Komnerenuus

HNuaukaTopbl KOMIETEeHIUI

Pe3yabTaThl 00yuyeHust

OIIK-1 Cnocoben
aHaAM3UPOBATh U
UHTEPIIPETHPOBATH
Pe3yIbTaThl XUMUYECKHX
9KCTIIEPHMEHTOB,
HAOJII0/ICHUI U U3MEPEHUN

OIIK-1.2.

[Ipennaraer
HMHTEPIPETAIIIO
pe3yJIbTaTOB
COOCTBEHHBIX
IKCIIEPUMEHTOB C
HCIIOJIE30BAHUEM
TEOPETUIECKIX OCHOB
TPaJIUIIMOHHBIX U HOBBIX
pa3JeioB XUMHH

3HaeT: TeOpeTUUECKHUE OCHOBBI
0a30BbIX XUMHUYECKUX TUCIUILIMH
(HEOpraHUYECKOM, OPraHNYECKON) U
CTIOCOOBI UX UCTIOIB30BAHUS TIPH
pElIeHNH KOHKPETHBIX XUMHUYECKHX
3a1a4

YMeer: npoBOAUTH NIEPBUYHBIN aHATIU3
PE3YJIBTATOB C YYETOM OOMINX
3aKOHOMEPHOCTEH, (HOpMyIHpyEeMbIX B
paMKax XMMUYECKON HAayKU

OIIK-2 Cnocoben
IIPOBOJUTH C COOJTIOJICHUEM
HopMm Th xumuueckuit
HKCIIEPUMEHT, BKIIIOUAs
CUHTE3, aHAJIN3, U3yUYCHUE
CTPYKTYpPBI U CBOMCTB
BELIECTB U MaTEPHUAJIOB,
HCCJIEIOBAHKE MPOLECCOB C
UX y4aCTUEM

OIIK-2.1 PaGotaer ¢
OpPraHHYECKUM
BEILIECTBOM C
coOJII0IGHUEM HOPM
TEXHUKH 0€30IMacHOCTH

OIIK-2.2 IIpoBoaut
CHHTE3 BEIIECTB U
MaTepuaioB pa3HOM
MIPUPOIBI C
HCIIOIb30BaHHEM
HMEIOIINUXCSI METOINK

3HaeT: CUHTE3a BEUIECTB Pa3IMYHON
IPHUPOJIBI; OCHOBHBIC JOCTOMHCTBA U
HEJIOCTATKU Pa3IMYHBIX METOJI0B
WCCJICJIOBAHMSI CBOMCTB BEIECTB U
MaTepuaioB; MpaBHiia U HOPMbI
TEXHHUKHU 0€3011acCHOCTH TpH paboTe ¢
XUMHYECKUMHU PEaKTUBAMU U
¢usnyeckuMu npudopamu

YMeer: IpoBOUTH OJIHO- U
JIBYXCTaIMIHBIC CHHTE3BI C
UCIOJIb30BaHUE Tpe/IaraeMbIX
METOJUK; paboTaTh Ha CTAHIAPTHOM
XUMHYECKOM 000pyI0BaHUU
Bnapgeer: HaBbIKaMu paboOTHI C
COBPEMEHHBIMH XUMHUYECKHUMHU
puOOpaMu, TprUeMaMu OpTaHU3AIIH
METOJIUKU PabOT MPH pelIeHun
MOCTABJICHHOM 3a/1a4H

OIIK-4 CnocobeH
IJIAHUPOBATh PabOTHI
XUMHUUYECKOM
HaIpaBJIEHHOCTH,
oOpabatbIBaTh U
WHTEPIPETHPOBATH
MOJIyYEHHBIE PE3YJIbTaThI C
HCIOJIb30BaHUEM
TEOPETHUYECKUX 3HAHUHN U
MPaKTUYECKUX HABBIKOB
pElIeHUs] MaTEMAaTUYECKUX U
bu3ndecKux 3a1a4

OIIK-4.3
WNHutepnperupyer
pe3yabTaThl XUMUUYECKUX
Ha0JII0/IeHUH C
HCIIOb30BAHUEM
(hU3UIECKUX 3aKOHOB U
MPECTABICHUN

3HaTB: TEOPETUYECKUE OCHOBBI XUMHHU
1 (PU3HUKHU BBICOKOMOJIEKYJISIPHBIX
COEMHEHMH C LIEIbI0 UHTEPIPETALUU
MIOJIyYE€HHBIX PE3yJIbTaTOB

YMeThb: UCNOJIb30BaTh HEOOXOAUMBIE
METO/Ibl UCCIIEI0BAHUS TTOJTUMEPHBIX
cucreM, paboTaTh Ha CTAHAPTHOM
XUMHYECKOM 000py10BaHUU

OIIK-6 Cnocoben
MIPEJICTABIISITh PE3YJIbTATHI
CBOEH pabOThI B yCTHOUN U
MUCbMEHHOU (popme B
COOTBETCTBUU C HOPMaMHU U
NpaBUIaMH, IIPUHITHIMH B
npohecCuoHaTEHOM
COO0IIIECTBE

I1IK-6.1 Ilpencrasnser
pe3yabTaThl padOTHI B
BHUJIE OTYETA MO
CTaHIapTHOU opMe Ha
PYCCKOM SI3bIKE

3HaeT: npaBUiIa COCTaBJICHUS OTYETOB
XUMHYECKHX OIIBITOB;

YMeer: npeacTaBiATh PE3yJIbTATHI
OTIBITOB COTJIACHO TPeOOBAHMSIM B
JTAHHOM 00J1acTH XUMUH

Bnapeer: HaBbIKaMu NpeCTaBICHUS
COOCTBEHHBIX pe3yJIbTaTOB B
nH(}OPMALIMOHHON HAYYHO
00pa3oBaTeNbHOM cpefie




IV. COAEP)KAHUE U CTPYKTYPA JUCHUIIJIMHbI

Tpyn0oeMKOCTh TUCHHUIUIMHBI COCTABJISACT / 3a4eTHBIX €IUHUIL, 252 Jaca, B TOM uucie 1.5
3a4eTHBIX €QUHAL], 63 4acOB HA 3K3aMeEH
dopma MPOMEKYTOYHOU aTTECTALMU: DK3aMEH

4.1. Conep:kaHue THCHUILUIUHBI, CTPYKTYPHMPOBAHHOE N0 TeMaM, ¢ YKa3aHHeM BH/I0B
YueOHBbIX 3aHATHI M OTBEICHHOI0 HA HUX KOJIUYeCTBA AKaleMHUYECKUX YaCOB

Bussl yueOGHOI pabOTHI, BKIIOTAs
S CaMOCTOATEINbHYI0 padoTy
g 00y4aroUXCs U TPYLO0EMKOCTh
§ (B yacax)
g = KonTakTHas pa60Ta
2 : = TpenoiaBares ¢ Dopwmbl TeKyILEro
No é‘ § g 5 obyuaoIIMHCS 5 KOHTPOJIst YCIIeBACMOCTH;
i Pazmen qUCUUITHHBY/ TEMbL 2 ° 3] g = dopma NpOMEKYTOUHOI
3 § g g o g = E s aTTeCTaluu
M RS - g E = g & 53 (no cemecmpam)
S 5| gEi| Eg| BB
£ | E| EE:| 2g| 2
= = S 2s S S
o 5 &9 o= X @)
S| OE ]
OOmme cBeneHus o
1 | BBICOKOMOJIEKYJISIPHBIX 6 1 - - 2 -
COCJIMHEHUSIX
Knaccudukamms
MOJIMMEPOB U UX
2 <P 6 3 10 2 2 Komnoksuym
BAKHEUIINE
MIPEACTABUTEIHN
Crpykrypa u cBoiicTBa Hposepxa
3 | TPYKIYP 6 8| 10 | 2 | 10 | oruerosJIP,
MaKpOMOJIEKYJI
KOJUIOKBUYM
[IpoBepka
4 | PacTBOpHI OJUMEPOB 6 10 10 1 10 otuetos JIP,
KOJUIOKBUYM
I1oJIM3IEKTPONHUTEL IIposepka
5 6 4 10 1 8 otueToB JIP,
KOJUIOKBUYM
CTpyKTypa U OCHOBHbIE [IpoBepka
6 | ¢usnueckue cBoiicTBa 6 8 10 1 10 otuetos JIP,
MTOJIMMEPHBIX Tl KOJUIOKBUYM
Cunres IIpoBepxka
7 | BBICOKOMOJIEKYJISIPHBIX 6 12 12 1 10 otuetos JIP,
COCTMHECHUI KOJUIOKBUYM
XHUMHYECKUE CBOMCTBA U IIpoBepka
8 | xumuueckue 6 8 10 1 10 otuetoB JIP,
MIpEeBpaIICHUs TOJIUMEPOB KOJUIOKBUKM
[TpomexxyTouHas
p Y 10 3K3aMEH
aTTecTalus
HToro yacon 252 54 72 19 63 44




4.2. I1naH BHeayTUTOPHOM CAMOCTOATEIbHON PadoThl 00yUAIOUIUXCSI 110 JUCIIUIIJIMHE

CamMocTosTenpHas paboTa 00yJatomuxcs Y4ebHo-
3arpar METOAUYECKOE
Cemect . Cpoxku OreHo4yHoEe
HaszBanune paszneina, TEMBL BI/IZ[ CaMOCTOSATCIIbHON bl 06ecr{equI/Ie
P padoTh BITOHEHHI BpEMeEH CPEACTBO CaMOCTOSTEIEHOM
a
u (4ac.) paboTsl
O6uue cBenenusa o |[Toaroroska x VertHOE YuebHoe nocobue
6 |BBICOKOMOJIEKYJISIPH |CEMUHAPCKOMY 1 |cobecenosan |«BrICOKOMONEKYIAPH
e bIC COCIUHCHUSD).
bIX COCAMHEHUSIX 3aHATHUIO 110 TEME
6 KJ'IaCCI/I(l)I/IKaHI/IH TMoaroTosKa K Y4ebHOE mocobue
TIOJIMMEPOB U HX «BpICOKOMOJIEKYISIpH
BaKHEHLIIE CEMHUHApPCKOMY 2 |YcrHoe bIe COCIMHEHHS».
cobecenoBaH
3aHATHIO 110 TEME
MIPEJICTAaBUTENH e
6 |Crpykrypau [TogroroBka oryera lpaxTukym no
CBOI‘/’ICTBa o J‘[P BBICOKOMOJICKYJISIPHbBIL
HpOBCpKa M COCANHCHUAM
MaKpOMOJIEKYJT «Bucko3umerpus 10 | rqera mo
PacTBOpPOB JIP.
MOJIMMCPOB» Komtoksuym
6 |PacTBOpBI [ToaroroBka otyera Hposepka  |[IpakTiKy™m 110
l'[OJ'II/IMepOB 1o J‘[P oT4yeTa 1o BBICOKOMOJICKYJISIPHbBL
JIP. M COEIMHEHUSIM
«Bucko3umerpus )
pacTBOpOB
TTOJINMEPOBY
6 |PactBOpBI IToaroroBka otuera IIposepka  |IIpakTHKYM 110
TIOJINMEPOB o JIP oT4eTa 1o BBICOKOMOJIEKYJIIPHBI
R P —— JIP. M COEIMHEHUSIM
ypoua p 5 |KomiokBuym
0€ TUTPOBAHUE
pacTBOpOB
TTOJINMEPOB)
6 |[Homudnextponutsl |[loaroroBka oTuera Hposepka  |[IpakTikym mo
o HP OoT4eTa 110 BBICOKOMOJICKYJISIPHBIL
pabore. M COEIMHEHUSIM
«DNEeKTPOXUMUYECKO 8 Ik
OJIJIOKBUYM
¢ TIOBEACHUE
TIOJIMAJIEKTPOJIUTOBY
6 |Crpykrypan [MoaroroBka otyera Hposepka  |[IpakTrky™m 110
OCHOBHEBIE o HP oT4yeTa 1o BBICOKOMOJICKYJISIPHBL
JIP. M COEIUHEHHUSIM
¢buznyeckue «TepmomMexannuecku 10 |
. . OJUIOKBHYM
CBOICTBa € CBOICTBa
MIOJINMEPHBIX T€T  |[[TOJIUMEPOB)
6 |Cunres IToaroroska oTuera Hposepka  |[IpakTuKym 1o
BBICOKOMOJIEKYJISIpH 110 JIP «PanukanbHas 2 |oTderamno | BLHICOKOMONCKYJIAPHEL
o JIP. M COCIMHECHHUSIM
bIX COCAMHCHUM TTOJIMMEPH3AITHSD)
6 |[Cunres [ToaroroBka oT4era IIposepka  |[IpakTuKym o
BBICOKOMOJIEKYJISIpH |10 JIP «PannkanbHas 9 |oTderano | BLHICOKOMONCKYJIAPHEL
o JIP. M COCIMHECHHUSIM
BIX COCAMHEHUI COTIOJIMMEPU3ALIUSDY K
OJUIOKBUYM
6 |Cunres IToaroroBka oTueTa Hposepka  |[IpakTikym mo
BbICOKOMOUIEKYJSIpH |10 JIP «KaTtnonHast 4 |OTicTANo IBICOKOMOJICKYJIPHAL
. JIP. M COEUHEHUSIM
BIX COCAMHEHUI MOJIMMEPHU3AITUS K
OJUIOKBUYM




CamocTosTenpHast padoTa 00ydJalomuxcs Yu4ebHo-
METOAUYECKOEC
Cemect . Cpoxku 3arpar OrieHo4yHOE A
HasBanue pa3ﬂena, TEMBI BI/IZ[ CaMOCTOATCIIBHOU bl 06ecnequI/Ie
p BBIITOJIHCHU CpeHCTBO o
pa6OTI)I q BpPEMCH CaMOCTOATCIBbHOU
u (4ac.) paboTsl
6 |Cunres ITonroroBka otyera TTposepxa [IpakTHKyM 110
BBICOKOMOJIEKYJISIpH (110 JIP 2 orweramo |0 CONOMOICKYILIDHDL
2 M COCAUHCHUAM
BIX COE€IUHEHUI «[TommkoHAEHCAIIHY JIP.
6 |Xumuueckue ITonroroBka otyera IIpakTuKyM™m 10
CBOI‘/’ICTBa " o J‘[P . BLICOKOMOHeKyHHpHLI
OBEpPKa M COCAUHCHUAM
XUMHYECKUE «Moaudukanus 10 POBep A
OTYcCTa 110
MpeBpaIieHus MIOJIUMEPOBY» JIP.
IOJIMMCPOB Komroksuym
OO01mmast TpyA0eMKOCTh CAaMOCTOSITEITLHOW PabOTHI IO 63
JTUCITUTIIINHE (Yac)
Brogxer BpeMeHH caMOCTOATEIbHOM padoThl,
NnpeaycMOTPEeHHbIN Y4eOHbIM NJIAHOM /J1Isl TaHHOM 63
AMCIMILIMHBI (Yac)

4.3. Conep:xxaHue pa3/iejioB U TeM TUCHHUILINHBI

TpynoemkocTs
JUCLUIUINHEI 7
(3.e.)
HaumenoBanue | 1. O0mmue cBeeHNsI 0 BLICOKOMOJIEKYJISIPHBIX COeIMHEHHUAX
OCHOBHBIX MecTo HaykH O MOJIMMEpPax Kak cCaMOCTOSITEIbHON (pyHAaMEeHTaIbHON 00J1acTH
pa3nesnoB 3HaHUS cpeliu ApYrux GpyHIaMEeHTaIbHBIX XUMHUYECKUX HayK. Ee posb B
(Momyneit) Hay4YHO-TEXHUYECKOM IIPOIPECCE U OCHOBHBIE HCTOPUYECKHUE ITAIIBI €€

pasBuTHA. BKilag pyCCKUX y4EHBIX B 3apOKIEHUE U Pa3BUTUE HAYKH O
nonuMepax. [Ipeamer u 3a1aun HayKu O BHICOKOMOJIEKYJISIPHBIX COETMHEHUAX
(monumepax). Posb nmonmmepoB B )KUBOW NPUPOE U X 3HAUEHUE KaK
MIPOMBIIIJIEHHBIX MaTEPHAIOB (IIJIACTMACCHI, BOJIOKHA U MJICHKH, IOKPBITHSA).
OCHOBHbBIE TIOHATUSA W OIPEAEICHUS: IOJUMED, OJUTOMEpP, COOTHOLIECHUE
MOHSTUI "monumepsr" 51 "BBICOKOMOJIEKYJISIPHBIE COCIMHEHHUS".
Makpomosekyiaa M ee Xumudeckoe 3BeHO. CreneHb (KOA(pHHUIMEHT)
MOJIMMEpPHU3allMl M KOHTypHas JjainuHa uenu. Kpurepum pasrpaHuyeHust
BBICOKOMOJIEKYJISIDHBIX ~ COEAVMHEHMM M  HU3KOMOJIEKYJSIDHBIX — BEILECTB.
[lepexon OT MOHOMEpPOB K MOJMMEPHBIM LIENSIM BO3pPACTAIOIICH JTMHBI.
[TomumepHoOe cocTosiHUE Kak ocobast (popMa CyIiecTBOBaHUS BEIIECTB.

2. Kinaccudukanus nojMMepoB 1 UX BasKHellIMe MpeicTaBUTe N
Knaccugukarus nonuMepoB B 3aBUCUMOCTH OT IIPOUCXOXKACHUS, XUMHUECKOTO
COCTaBa M CTPOEHHUS 3BEHBEB M MAaKpOMOJIEKYJSIpHOM wnenu. IIpuponHsie,
CUHTETHUYECKHE u HCKYCCTBEHHBIE MIOJINMEPBI. Opranunueckue
(37eMeHTOOpraHNYecKue) M HeopraHuueckue mnojaumepbl. [‘oMorenHble H
reTEepOLIETIHbIE TIOJUMEPHI. JINHElHbIEe, pa3BETBICHHBIE U CUIMTHIE MOJUMEPBI.
I'omononumepsl, conoanumepsl, 6JI0K- U IPUBUTHIE COMIOTUMEPHI.

OcHoBHble mnpexacraButenu. CrocoObl mnosyueHus. CBoiicTBa U obiacTu
MIPUMEHEHHS.

KapOouennsie nmonmumepsl. Tloaumepsl U conoaumepsl MOHOOJIE(UHOB M UX
MIPOU3BOJIHBIX: MOJUATUJICH, OJUIPONMIEH U UX COMOJIMMEPHI, MOJUCTHPOIL,
MOJINBUHUIIXJIOPUA, IOJUMEPHl aKPWJIOBOTO M  METAaKpUIOBOIO  PSIOB.
[Tonumepsl U comonuMepbl auoJeUHOB (IMEHOB) M HUX MPOU3BOJIHBIX:




nonu0yTaqued W ero  COMOJHMMEphI, TOJUU3ONPEH, IOJIUXJIOPIPEH.
KapOomnuknmnueckue MTOJTUMEPHI: dbenonpopManbaeruHbIC CMOJTBI,
oy (heHUIICHBI, TIOTHN-71-KCUITHAJICH.

Kapborerepouennbie mnonumepsl. [lonmuMepsl, conepikaliye KUCIOPOJ B
OCHOBHOW 1enmu: TOAMI(PHUPHI TPOCThie (TOTUITHICHOKCH), TOIUIPHUPHI
cloxHble (monudTHIeHTepedTanar, riaudTaleBble CMOJIbI), IOJIHALETAIH
(MOJIMOKCUMETHIICH, LIEJUII0JI03a U €€ POU3BO/IHBIC).

[lonumepsl, coiepkampe a30T B OCHOBHOM  LEMU:  MOJUAMHJIbI
(monuKamnpoIaKkTaMm, MOJINTEKCAMETHIICHATUITAMHU] ), MIOJINYPETAHBI,
MOJIUTIENTU/IBI, OCJIKH, MTOHATHE 00 UX OMOIOTHYECKUX (YHKITHSIX.

[Tonmumepsl, coaepxkamme Gochop B OCHOBHOW IEMU: HYKICHHOBBIC KUCIOTHI,
MOHATHE 00 UX OMOJOTUYECKUX (DYHKITHSX.

[TonuMmepsl, coaepkamiye cepy B OCHOBHOM IIETH: MPOCTBIE MOIUTHOA(DUPHL,
MTOJTUCYJTb (U IBI, TTOJTUCYITb(OHBI.

DneMeHToreTeporienubie  moauMepsl.  [lomucunmokcanbl  (CHIIOKCAaHOBBIE
Kayudyku u nokpbITus). [Tonmudocdatsr. [lomudocdazensr.

3. CTpyKTypa U CBOHCTBA MAKPOMOJIEKY.JI

Konduryparmonnas nzoMepusi 1 KOHQUTYpaIys MaKpOMOJICKYJIbl. JIokanbHbIE
KOH(UTYpaIOHHBIE H30Mephl B MaKpOMOJIEKYJIax MOJINMEPOB
MOHO3aMEIIEHHBIX 3TUJICHOB U AUCHOB. CTepeoperysipHble MAaKPOMOJICKYIIHI.
Kondopmanuonnas  uzomepuss u  KoHboOpMamus  MaKpOMOJICKYJIBL.
Kondopmannonnsle  mepexoasl B MOJCKyJiax  IMOJHITWICHA U
MOHO3aMEIIEHHBIX  MOJIMATUICHOB. BHYTpUMONEKyIsipHOE BpalleHHe |
THOKOCTh ~ MaKpOMOJIEKYJIbl.  DHEpreTHYecKue  Oapbepbl  BHYTPEHHETO
BpamieHus. [loBopoTHbIe HM30Mephl M THOKOCTh peanbHbIX wLenei. CpemaHee
paccTosiHue MEXIy KOHIIAMU IIeTH KaK XapaKTEPHUCTUKA, YyBCTBUTCIIbHAS K
KOH(OPMAaIIMOHHOMY COCTOSTHUIO 1eni. Mojaens cBOOOJHO-COUJICHEHHOH LIen
Y IIeTIH C 3aTOPMOKCHHBIM BpaieHueM. TepMoanHaMHIecKas i KHHeTHIeCKast
rubkocth  Makpomonekyld.  CBs3b  MeXAy  CpPeOIHUMH  pa3MepamMu
UJealM3UpOBAaHHOIO KIyOka M KOHTypHOM jnuHOM 1enu. [lonstue o
ctratuueckoM cermenTe (cermeHT KyHna). BenmnumHa cermeHta u mapamerpa
3aTOPMOKCHHOCTH BpAIICHUS IICTIH, KaK 3KBUBAJICHTHOE BBIPAKEHUE THOKOCTH
MaKpOMOJEKYIbl. B3aMOCBSI3b XUMUYECKOTO CTPOCHUS MAKPOMOJEKYNT U HX
THOKOCTH.

Baxwuerime cBOMCTBAa BBICOKOMOJIEKYJISIPHBIX cCoeIMHEHNN. Poiib
YCPETHEHHBIX XapaKTEPUCTUK MTPH ONTMCAHUH CTPOSHUS M CBOWCTB TTOJUMEPOB.
MonekynsipHO-MacCOBBIE XapaKTEPUCTHKHU MOJMMEPOB: YCPETHEHHBIE
MOJICKYJISIPHBIE MacChI (CpeTHeBeCcOBas M cpeHeunciioBas MM), moHSATHE O
GYHKIUSAX MOJEKYIISIpHO-MaccoBoro pacnpeaencHus (MMP).

4. CuHTEe3 N0JIUMepPOoB

[TyTi cuHTE3a MOJMMEPOB: MOMUMEpHU3AIHsl U MoNUKoHAeHcanus. [lonarue o
IIEMTHOM W CTYIIEHYaTOM MeEXaHW3MaX poCTa IIeMH. AKTHBHBIC IIEHTPHI
MOJIMMEPHU3AIMOHHOTO Tpollecca. BnusHue CTpOCHHsT MOHOMEpa Ha €ro
CKJIOHHOCTb K TOJIMMEPHU3AIINAH 110 OTIPEICIICHHOMY MEXaHU3MY.
TepMoanHaMuKa MOTMMEPU3ALMA MOHOMEPOB, COJIEPKAIINX KpPaTHBIC CBS3H.

[Tonumepu3aliMOHHO-IENOIUMEPUALTMOHHOE paBHOBECHE. [IpenenvHbie
TeMIepaTypbl MOJMMEPU3ALUA U PABHOBECHBIE KOHLIEHTPALIMK MOHOMEPA.
PagnkanpHas MMOJIMMEPU3ALIUS. NuannuupoBanue paauKaIbHON

MOJUMEpHU3aK (CrIocoObl BO30YXk/IEHUSI MOHOMEPOB). THIBI WHHUIIMATOPOB.
Peakuuu pocra (moHaTHe 00 WOEATBHON paguKadbHOW pEaKIMOHHOM
cnocobHocTH) Peakuumm mnepemaun 1enu (Ha MOHOMEp, PacTBOPUTEINb,
MOJINMEpP,  ClielualbHble  100aBKu). MHrubupoBaHue MOJIMMEpPHU3ALIUU.
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Kunernka pagukanbHOW NOJMMEPU3ALMU IIPU MaJIbIX CTENEHSX MPEBPALEHUS.
[lonssTme 0  KBa3WCTaLMOHApPHOM  coCcTOsHMM.  CpenHsisi  CTENEHb
nonumepuzanyn. "l'enb-3¢pdext". Peryampyemas mceBmoXuBas paauKaibHas
MOJIMMEPHU3ALIUS.

PagukanpHast comonuMepusauus. YpaBHEHHME COCTaBa CONOJIMMEpa Ul
HayalbHBIX CTagui mporecca. KOHCTaHTBl COMOIMMEpPHU3aLHUsI, METOIbl UX
ompenenenus.  Jlmarpamma  coctaBoB  comoiumepoB.  [lomsatue 00
OTHOCHUTENIbHOM PEaKIMOHHON CIOCOOHOCTH MOHOMEPOB MIpPHU PaJUKAIbHOM
cononuMepu3au. Poib MONSApHBIX U MPOCTPAHCTBEHHBIX (hakTopoB. Cxema
Andpes-Ilpaiica "Q-e". ComoauMmepsl €O CIy4alHBIM W PETYJISIPHBIM
Yepe0BaHUEM 3BEHBEB.

HNonnas mnonumepusauus (OTAMYUS OT PaIUKATbHOW THOJMMEPU3ALINN).
BnusiHue cTpoeHHsT MOHOMEpa Ha €ro CKJIOHHOCTb K IOJMMEpPHU3ALUM 110
KaTUOHHOMY WJIM aHUOHHOMY MexaHu3MmaMm. KaThoHHas mnoauMepu3anus
(MvHUIUEpOBaHWE, POCT W  OOpeiB  1ernn). KuHeTHKa  KaTHOHHOU
nonuMmepusauuu. BiwmsgHue  Temmeparypel Ha  CKOPOCTb  KaTMOHHOM
MOJINMEPU3ALMU U MOJIEKYJIIPHYIO Maccy nosinMepa. MaunuupoBanue, poct u
OrpaHMYEHUE  Lend 0OpU  AHUOHHOM  mojaumepusanuu.  AHHMOHHAs
noiuMepu3anus (MHUIUUPOBAHUE, POCT U 0OpBIB 1ienu). KuneTnka aHnoHHON
MOJINMEPU3aLUH.

CrepeoperyiisipHas KOOPJAMHALIMOHHO-MOHHAS MOJUMEpHU3alus. AHHOHHO-
KOOpJAMHAIIMOHHAs ~ nojauMmepusanus  aueHoB.  KoopauHanmoHHO-MOHHAs
MOJIMMEPU3aLMs Ha TeTEPOreHHbIX Katanu3aropax Llurnepa-Harra.

Cnoco6s1 mpoBeieHus: noauMepusanuu. [loaumepusanus B Macce, pacTBOpeE,
CYCIIEH3UHU, IMYJIbCUH.

[TonukonaeHcauus. MoHoMepsl 1S MoNUKOHAeHcauuu. OCHOBHBIE pa3InyMs
MOJIMMEPHU3AIMOHHBIX M TOJUKOHACHCAMOHHBIX TporeccoB. Kimaccudukanus
peakuuii  MOJMKOHAEHcauuu. TepMOAMHAMHKAa  TOJMKOHAEHCAUU U
MIOJINKOHJICHCAIUOHHOE ~ paBHOBecue. BiMsHME XMMHYECKOM  MPHUPOIBI
MOHOMEpPOB Ha pPAaBHOBECHYIO CTENEHb MpeBpamieHus. Knnetnka JuHEHHON
MOJINKOHJCHCAIMK. BiusHWE KOHLIEHTpalMM MOHOMEpa, TEMIIEpaTyphl,
KaTaJu3aTopa Ha CKOPOCTh MOJIMKOHAEHCALINH.

BinusHue KOHIEHTpauuMud MOHOMEpPA, OKBUBAJEHTHOCTU  KOHLEHTpaLUi
(YHKIMOHAIBHBIX  TPYII,  TEMIEpaTypbl,  KaTaau3aTropa,  I[PUMECH
MOHOQYHKIMOHAJBHBIX  COCJMHEHUH, yAAJCHHUS  HU3KOMOJEKYJISPHOTO
BELIECTBA Ha MOJEKYJSIPHYI0 Maccy IMoiuMepa (Ha TNpeJesbHYI0 CTEleHb
MOJIMKOH/ICHCALIUH).

Oco0eHHOCTH  TOJMKOHJIEHCAMM  MHOTO(QYHKIHMOHAIBHBIX ~ MOHOMEPOB.
[ToGouHble peakuuu MpU TOJMKOHJIEHCALMU: LUKIM3alKs MOHO-, N-MEpOoB,
JNECTPYKIUST MOHOMEPOB U IOJMMEpPOB; OOMEHHBIE pEeakUuu MeXay
HCXOJHBIMU BELIECTBAMU U MAaKPOMOJIEKYJIaMH.

[Ipumepsl  BakHEHWIIMX  IMOJMKOHJEHCAIMOHHBIX  peaknuil.  CrocoObl
IIPOBEJIEHUS MOJIMKOHIEHCAIMM: B pacIlulaBe, B pacTBOPE, HAa I'PaHULE pa3zena
bas.

5. PacTBOpBI 0JIMMEPOB

OO1iee mpeacTaBiIeHUE O PACTBOPAxX MOJUMEPOB. MICTMHHOCTH MONMMEPHBIX
pactBopoB. IlpaBuno ¢a3 M mnpUMeHEHHE €ero K pacTBOpaM IOJIMMEPOB.
®da30Bble AUarpaMMbl CUCTEM MOJIUMEP — pacTBOpUTENb. [IoHATHE O BEpXHUX U
HIDKHUX KPUTHYECKHX TeMIepaTypax cmemnieHus. OcoOeHHOCTH Mpoliecca
pacTBopeHHsl monuMmepoB. MexaHusm  HaOyxanus. OrpaHuueHHOE U
HeorpaHnueHHoe HaOyxaHue. TepMoauHaMUYeCKUi KPUTEPHA paCTBOPUMOCTH.
OHJIO0TEPMHUUECKOE,  IK30TEPMHMUYECKOE M aTepMUYECKOE  pacTBOpPEHHE

9




IIOJINMEPOB.

OcoO6eHHOCTH TEePMOJANHAMHMUYECKOIO MOBEIEHUSI MaKpOMOJIEKYJ B pacTBOpE.
WneanbHble pacTBOpHI (onpeaeneHue). XUMUUECKUN MOTeHIMal. 3akoH Payis,
3akoH Bant-T'odda. IlonoxurenbHble U OTpULATENbHbIE OTKIOHEHUS OT
UJCAIBHOCTH pPEaJbHBIX pacTBOPOB. OTKIOHEHUS OT HACAIBHOCTH B CIyyae
MOJUMEPHBIX pacTBOpoB. OcMOTHYECKOE JaBJIEHHE pacTBOpa IOJIMMeEpa.
VYpaBHEHHE COCTOSIHMSL IIOJIMMEpa B pacTBope. BToOpol BHpHAaIbHBII
KodppuureHtT. PakTopbl, BIUAIONIME Ha BEJIUYUHY BTOPOTrO BHPHUAIBHOIO
kodpdunuenta. TrTa-Temreparypa U TITa-pacCTBOPHUTEIb (TITa-yCIOBHSA).
3aBUCUMOCTh KPUTHUYECKON TEMIEepaTypbl CMELIEHHs OT MOJIEKYJIIPHOM MaccChl
nonumepa. Onpenenenne TaTa-TeMreparypsl U3 (a3oBbIX AMArpaMM HOJIUMEp-
pacTBOPUTEIb. TepmoauHaMuueckoe Ka4yecTBO pacTBOpUTEIIS.
HeBo3Mymiennbie pazmepsl TepMoIuHAMUYECKH CErMEHT Kak Mepa THOKOCTH
MakpoMoJieKyJibl. [lonsiTie o ko duimente HabyxaHusl.

I'mpponnHamuyeckue CBOMCTBA MakpoOMOJEKYJ B pactBopax. I[Ipuponma
BA3KOCTH pa30aBJICHHBIX PAcCTBOPOB IOJKMMEPOB. Bs3KOCTHBIE aHOManuM B
pa30aBIeHHBIX pacTBOpax moiauMmepoB. HawOompimas W HauMeHbIIAS
HBIOTOHOBCKasi BA3KOCTb. YpaBHeHue Ilyazeins. AOcoitoTHas BSI3KOCTb,
€IMHULIBl U3MepeHHs BA3KOCTH. OTHOCHUTENbHAsA, yAelbHas, NPUBEACHHAS U
XapakTepucTuueckas BsA3KOCTU. OnpesesieHne XapaKTepUCTUUECKON BSI3KOCTHU
(ypaBHenue  Xarrusca). CBA3b  XapaKTEpUCTHYECKOW  BSI3KOCTH  C
MOJIEKYJISIpHOM Maccol nonumepa (ypaBuenue Mapka-Kyna-Xaysunka). CBsizb
XapaKTEepUCTUYECKONH BSA3KOCTH CO CPEAHMMHU pa3MepaMud MaKpOMOJIEKYI
(ypaBHenue @uopu-Pokca). OrmnpeneneHue HEBO3MYILEHHBIX pa3MepOB
MaKkpoOMOJIeKYyJ B TaTa-ycloBusaX. Koapduuuent HaOyXxaHUs MaKpOMOJEKYJI.
BnusiHue npuponsl pacTBOpUTENs Ha BSA3KOCTb Pa30aBIIEHHBIX PacTBOPOB
[OJUMEPOB U OLIEHKA  CTENEHU  HOJUIUCIEPCHOCTH  IOJUMEPOB.
Bucko3umerpusi kKak METOJ OINpEAETeHHUs] CPEIHEBA3KOCTHON MOJIEKYIISIPHOM
MAaccChl.

®da30BbIe PABHOBECHUS B PACTBOpaxX MOJUMEPOB U OCHOBBI (PPAKLMOHUPOBAHUS
OJINMEPOB. MeToabpl ONpeNeNeHNnsT MOJIEKYJIIPHO-MAcCOBOTIO PacIpeAcIEeHUs
1 (QpakUMOHUPOBAHUS TOIUMEPOB ((PPaKIIMOHHOE OCaXJIeHue, PpaKIUOHHOE
pacTBopeHue, TypOUIUMETPHUs, Telb-IPOHUKAIOIIAs XpoMaTorpadus).

MeTopl OLIEHKH CPEeTHUX MOJIEKYJISIPHBIX MacC MOJIMMEPOB: CPEAHEUUCIOBOMN
U cpegHemMaccoBoi. MeTonbl OnpeleneHns CPEeIHEYUCIOBON MOJIEKYIISIPHON
Macchl: OCMOMETpHUS, F0yITHOoCcKONHsL. MeToibl ONpeieNIeHUs] CpeTHEMACCOBOM
MOJIEKYJISIPHON MacChl: CBETOPACCESHHUE.

5. ITo1M3/1eKTPOIUTHI

Oomree IIPEICTAaBICHUE 0 MIOJINAJIEKTPOJINTAX. Knaccudukarus
MOJINANEKTPOIUTOB.  [lOJIMKUCIIOTHI,  MOJIMOCHOBAHUSA,  MOIMAMQOIUTHI.
CunbHble U cnabble TOAMAACKTPONIUTHL. OOImIas XapakTepUCTHKa CBOMCTB,
OTJIMYME TOJIUAIEKTPOIUTOB OT HHU3KOMOJIEKYJISIPHBIX JJIEKTPOJIUTOB H
HEHMOHOT'€HHBIX IIOJINMEPOB. TepMmonnHamuueckue 0COOEHHOCTH
MTOJINAJIEKTPOJIUTOB.

HNoHu3anmoHHOE pPaBHOBECHME B pacTBOpPax MOJIUANIIEKTpoauToB. IloHsAThe
CTETNIeHU MOHU3ALUU U KOHCTaHTHl JUCCOLMAIUHU JJII HU3KOMOJIEKYJISIPHOTO U
BBICOKOMOJIEKYJISIPHOTO 3JIeKTposuTa. OnpeneneHue KOHCTaHThl JUCCOLUAIUN
MOJIMAJIEKTPOJIUTA MO pe3ybTaTaM IOTEHIIMOMETPUYECKOTO TUTPOBAHUS €TI0
pacTBopa. 3aBUCHMOCTb KOHCTAHTBHI AMCCOLMAIIMM OT CTENEHHM IUCCOLMALNU
i nonudektponuta. KondopMamonHsle npeBpalieHus MoJIN3IeKTPOIUTOB
B pacTBOpax. BTopuuHas CTpykTypa MAakKpOMOJIEKYJ] HpPHUPOJHBIX U
CUHTETHYECKUX MIOJIUAJIEKTPOJIUTOB. daxTophl, BbI3bIBAIOLIHE
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KOH(pOpPMAllMOHHbIE  TPEBPAIICHUS B  PacTBOpax  IOJIUAJIEKTPOJIMUTOB.
KoonepaTuBHbiii xapakrep KOH(POPMAIIMOHHBIX  MEPEXOJOB MO JAaHHBIM
MOTEHIIHOMETPUYECKOTO THTPOBAHUS  MOJIHIJICKTPOIUTA (Ha mpumepe
MOJINMETUIIMETAKPUIIOBON KHUCIIOTHI).

'mpponnHamMuyeckue CBOMCTBA JIMHEMHBIX MOJIMAJIEKTPOJHUTOB B PaCTBOPE.
3aBUCHUMOCTh BSI3KOCTH PacTBOpa IMOJIUAJICKTPOIUTA OT KOHICHTpAUU U
BenmmunHbl pH pactBopa. IlonmanekrponutHoe HaOyxanue. BiausiHue WOHHOM
CHJIBI Ha BSI3KOCTH MOJIUAJIEKTPOIUTA B PaCTBOPE.

[TonmnamdonuTel CHHTETHYECKHE U TNPHUPOAHBIC. M303/eKTpuueckas H
M30MOHHAasE  TOYkM  noiuamdonuToB. CrnocoObl  HX  OMNpeesieHus.
Kondopmannonnele  mpeBpaiieHuss B~ MOJEKyJaxX  MOJUaMQOIUTOB.
BsizkocTHbIe cBOCTBa MOIMaM(pOIIUTOB B pacTBOPE.

KoormepaTtuBHbie peakiiuy ¢ y4acTUEM IMOJINAIEKTPOIHUTOB.

6. CTpyKTYypa U OCHOBHbIE (pM3HYECKHE CBOIICTBA NMOJUMEPHBIX TeJl
Arperatabie U (pa3oBbie COCTOSHUS MOIUMEpoB. OCOOEHHOCTH OJIMKHETO H
JalbHETO  TOPSAKOB B TMOJMMEPHBIX CHCTEMax IO CpPaBHEHUIO C
HU3KOMOJICKYJISIPHBIMU BEIIECTBAMH.

Kpucrammmueckoe (ha3oBoe COCTOSHUE MOTMMEPOB. Y CIOBUS, HEOOXOIMMEBIE U
JOCTATOYHBIE ISl CYIIECTBOBAHUS MOJIMMEPA B KPUCTATNYECKOM COCTOSHUU.
Kpucrammmzanuss W IUIaBICHHE TOJMMMEPOB. THMBI  HAJAMOJICKYJISAPHBIX
CTPYKTYp 3aKpUCTAJUIM30BAaHHBIX IMOJIMMEPOB. MexaHHMYecKhe CBOMCTBa
KPUCTAJUTNIECKUX HOJIMMEPOB. Kpussie HanpsDKeHUe-1eopMarvs
KPUCTAITNYECKUX TTOTUMEPOB.

AwmopdHoe PazoBoe cocrossHue. CBOHCTBA aMOPQHBIX NOIUMEPOB. Tpu
¢uzmdeckux cocrosHud. Tepmomexanuueckue Kpublie (TMK) amopdHbIX
nonuMmepoB. TemmepaTypsl cTekinoBaHHs U TekydecTH. CTekiiooOpaszHoe
COCTOSIHME  TMONMMEpOB.  MexaHM4YecKHe  CBOICTBAa  CTEKJIOOOPa3HBIX
MONUMEpPOB.  BBIHYyXKIEHHass 921acTUYHOCTh. TemmepaTypa  XpyIKOCTH.
Bricokoanactuueckoe coctossHue. Kpuble mnomsydectu. OOpatumas u
HeoOpatumast nedopmarnus. BsskoTekydee cocTosiHUE.

[TnacTudukanys noIuMepos.

8. XumMnyeckue cBoiicTBa M XUMHYeCKHE NPeBPalleHUs MOJIMMEPOB
XUMHUECKHE  peakUMd  IMOoNUMepoB,  Kiaccupukauus.  OcoOeHHOCTH
XUMUYECKUX peakIuil ¢ ywyacTHeM MakpomoJiekyn. Cneruduueckue
KUHETHYECKHE M TEPMOAMHAMHUYECKHE YepThl XUMHUECKUX peakiuid ¢
y4acTUEM MAaKpOMOJIEKYJ, HAMpaBiICHHOCTh peakuui. ODPQPeKT UenHoro
CTPOEHHUS, "¢ ekt cocena" (KUHETHYECKHE 3aKOHOMEPHOCTH).
KondopmannonHbie, KOHIIEHTPAIIHOHHBIE, SJIEKTPOCTATHYECKHE.

XUMHUECKHE peaKklUh, HE COIMNPOBOXKIAIOIMECS W3MEHEHHUEM CTEleHU
nonuMmepu3anun. [lonmmMepaHanorHYHbIe TNpeBpalieHus: (MOJTy4YeHne HOBBIX
MOJIUMEPOB, XUMHUUYecKas Moaudukanus). Tumbl BHYTPUMOIEKYISIPHBIX
peaKImii: NUKIN3aKs, C BBIACICHHEM HU3KOMOJEKYJSIPHBIX TPOIYKTOB, 0e3
oOpa3oBaHus 1 ¢ 00pa30BaHUEM TT-CBSI3EH.

XUMHUECKUE PEaKIH, IPUBOIANINE K YBEIMICHUIO CTETICHN TTOJIMMEPU3aIIUH.
MexMoneKkynspHble peakuuu. Peakiuu cimBanus. BynkaHuzanus kaydyKoB.
dopMupoBaHHE  TONMMEPHBIX  W3JCTUH W3  PEaKIMOHHOCIIOCOOHBIX
onuromepos. [IpuBuTHIE U GJI0K-CONOIUMEPHI.

XUMHUECKUE PEAKINH, IPUBOISAIINE K YMEHBIICHUIO CTCIICHH
nojJuMepu3ayy. J[Ba THIa MEXaHM3MOB PEAKIIMU ASCTPYKIIUH: CIyYalHbIA U
nenHoi. LlenHast nemonmmumMepu3anus. JlecTpyKiys NoIuMepoB MO BIUSHUEM
XMUMHAYECKHUX U (PU3NYECKUX BO3IECHCTBHIA: TEpMUYECKAs U
TEPMOOKHCIIHTENIbHAS ISCTPYKITHUS MOJMMepoB. ['opeHune moimmMepos.
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Crapenue noJiMmMepoB U CIOCOOBI IPEAOTBPALICHHUSI.
Dopmbl
TEKYIIEro YCTHBIN OIIpOC, IpOBEPKA 0TYeTOB JIP, KOJIIOKBUYM
KOHTPOJIS
dopma
MIPOMEKYTOUHOM DK3amMeH
aTTecTaluuu

4.3.1 IlepeyeHb NpaKTHYECKUX 3aHATHI U JIA0OPATOPHBIX padoT

Ne i/t

Ne pazniena u TeMbl
JIMCLIUILIMHBI
(Moys)

HaumeHoBaHue 1a00paTOPHBIX paboT

TpynoemMkocTb
(uac.)

N3 "X
TIpaKTHYeCcKast
MOJIrOTOBKA

Bcero
4acoB

OreHOYHBIE
cpencra
dopmupyembie
KOMITETEHIIUH

PactBops1
MOJIMMEPOB

1. OreHKa HOJMIUCIEPCHOCTH HOJUMEPOB
METOJIOM TYPOUIUMETPHIECKOTO
THTPOBAHHSI.

2. OnpezeneHne MOJIEKYIIpHON MacChl
NOJIMMEPOB METOJJOM BUCKO3UMETPUH.

3. OneHKa NOJIUIUCTIEPCHOCTHU TTOJIUMEPOB
MCETOJAOM BHUCKO3UMETPHH.

18

[TonmuanekTpo
JIATHI

1. Onpenenenyie KOHCTAHT TUCCOIMALIAN
TOJIMKUCIIOT U UX HU3KOMOJIEKYJISIPHBIX
AHAJIOTOB METOIOM ITOTCHIIHOMETPHUICCKOTO
TUTPOBAHUS.

2. Onpenenenre CBOOOIHOM SHEPTHH
KOH(pOPMAaIMOHHOTO TIepexoa
MTOJTMMETAKPIIIOBOH KHCIOTHI METOAOM
MTOTEHIIHOMETPUYECKOTO TUTPOBAHUSI.

3. Bucko3umeTpuieckoe MoBeeHNe
MIOJIMDJICKTPOJIMTOB B PACTBOPE

18

Cunres
MOJIMMEPOB

1. MccnenoBanrie KWHETUKH PaJAUKAILHOM
MOJIMMEPU3AITIH CTUPOJIa B Macce (bIoke).
2. BnusiHue pupo/ibl pacTBOPUTEINS Ha
PaIvKaIbHYIO MOJUMEPHU3AIUIO CTHPOJIA.
3. CycneH3noHHasl MOJIMMEPHU3alvs CTHPOJIa
(MeTHUIMeTaKpUIIaTa).

4. OnpeneneHue KOHCTAHT paJuKaIbHON
COITOJTUMEPH3AINH B CHCTEME CTHPO-
METHIIMETaKpIIIAT (CTHPOJI- aKPHIIOBas
KHCIIOTA).

5. Karuonnast nonumepuzanus
BUHHJIOYTHIIOBOTO 3(upa.

6. UccnenoBanne KHHETHKH
TIOJIMKOHIEHCAIIMH STHUIICHTJIUNKOJIS C
AJMITMHOBOM KUCIIOTOMN (3TUIICHTIIMKOJIIS C
(TaneBBIM aHTHAPHIOM).

18
OIIK-1
OIIK-2
OIIK-4
OIIK-6

YCTHBIH 0MPOC, KOJUTOKBUYMBI, OTYETHI

XUMHUYECKHE
CBOICTBA U

XUMHUYECKHE
MPEBPAILLICHU
sl IOJIUIMEPOB

1. Peakust TepMHU9ECKO IECTPYKINN
MOJUBUHUIXIOPUIA.

2. llonmyuyeHnue nonuBUHUIALIETATA
sTepu(pUKanrei MOTMBUHUIOBOTO CITUPTA
YKCYCHBIM aHTHJIPHIOM.

3. [lomy4enue nonuBUHWIGOPMAIIS U3
MIOJMBUHUIIOBOTO CIUPTA.

18
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4.3.2. IlepeuyeHb TeM (BONPOCOB), BBLIHOCHMBIX HAa CAMOCTOSITeJIbHOE H3yUeHHe
CaMOCTOSITeILHOH PadoThI CTY/IEHTOB

Ne Tema 3aganue PopwHpyenas NJAK
KOMIICTSHITHS
1 ST — BrinonHeHne npakTHYECKUX OIIK-1 OIIK-1,2;
0 BBICOKOMOJIEKY- 3aganuii 1mo treMe « OCHOBHBIE OIIK-2 OIIK-2.1;
JAPHBIX COCIHHE- HOHATHUS XAMUU OIIK-4 OIIK-2.2;
X BBICOKOMOJIEKYJISIPHBIX OIIK-6 OIIK-4.3;
COEIMHEHUH » OIIK-6.1
2 | Knaccudukanus | BeimomHeHHE MPaKTHYECKUX OIIK-1 OIIK-1,2;
MOJIMMEPOB U UX | 3aJJaHUU TI0 TeMe OIIK-2 OIIK-2.1;
BaKHEILINE «Knaccuduxanus noammepoB» OIIK-4 OIIK-2.2;
MIPEACTaBUTENH OIIK-6 OIIK-4.3;
OIIK-6.1
3 | CtpykTypa u BrinonHenue npakTuyeckux OIIK-1 OIIK-1,2;
CBOICTBa 3aganuii o Teme «Ctpykrypau | OIIK-2 OIIK-2.1;
MaKpPOMOJIEKYJTT CBOMCTBAa MaKpOMOJIEKYJD» OIIK-4 OIIK-2.2;
OIIK-6 OIIK-4.3;
OIIK-6.1
4 | Cunres IloaroroBka oT4ueTa MO OIIK-1 OIIK-1,2;
MOJIUMEPOB nabopaTopHbIM paboTam OIIK-2 OIIK-2.1;
«CuHTE3 IOJUMEPOB» OIIK-4 OIIK-2.2;
OIIK-6 OIIK-4.3;
OIIK-6.1
5 | PactBOpHI ITonroroBka otuera o OIIK-1 OIIK-1,2;
MOJINMEPOB nabopaTopHEIM paboTam OIIK-2 OIIK-2.1;
«PacTBOpBI MOIUMEPOB» OIIK-4 OIIK-2.2;
OIIK-6 OIlK-4.3;
OIIK-6.1
6 | [Tomuanektposm- | [ToxroroBka oryeTa 1mo OIIK-1 OIIK-1,2;
THI nabopaToOpHBIM paboTaM OIIK-2 OIIK-2.1;
«ITonMAAEKTPOIUTHI OIIK-4 OIlK-2.2;
OIIK-6 OIIK-4.3;
OIIK-6.1
7 | CtpykTypa u BrlnosHEHNE NPaKTUYECKUX OIIK-1 OIIK-1,2;
OCHOBHBIE 3amannii o Teme «Ctpykrypau | OIIK-2 OIIK-2.1;
buznueckue ocHOBHBIE (pusnueckue cBoiictea | OIIK-4 OIIK-2.2;
CBOICTBa MOJINMEPHBIX TE» OIIK-6 OIIK-4.3;
MIOJINMEPHBIX TEJ OIIK-6.1
8 | Xumnueckue IloaroroBka oTdeTa 1o OIIK-1 OIIK-1,2;
CBOMCTBA U nabopaTopHBIM paboTam OIlK-2 OIlK-2.1;
XHUMHYECKHE «XUMHYECKHE CBOMCTBA U OIIK-4 OIIK-2.2;
MIpEeBpaICHUS XUMHYECKHE MTPEBPALICHUS OIIK-6 OIIK-4.3;
NIO0JIUMEPOB IOJINMEPOB» OIIK-6.1

nabopaToOpHbIM paboTaM, 3aKpeIUIEeHHMEM TEOPEeTHYECKOro MaTrepuaja B BUIE

4.4. MeTtoanyecKue YKa3aHUA 10 OPraHU3ALMH CAMOCTOSITeJIbHONH padoThl CTY/ICHTOB

CaMocTrosTenbHas pa60Ta CTYACHTOB, CBsA3aHHAs C MOArOTOBKOI OTYETOB 110 BHIIIOJIHEHHBIM

KOJUIOKBUYMaM, NPpOBOJUTC BO BHCAYJUTOPHOC BPEM:I.

IIOATOTOBKHU K
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Cmpykmypa omyema no 1abopamopuou pabome:

1. Ilenb paGoTHL.

2. Teoperndeckas v SKCIIEPUMEHTAIILHAS 9aCTh.

3. BrImonHeHHEe pacdyeTHBIX B COOTBETCTBUU C METOAMYECKUMH YKa3aHUSMH K KaKIOH
pabore.

4. BwiBoa (Ha OCHOBE MOJTYYEHHBIX PE3YIHTATOB).

MeToaudeckiue peKOMEHIAIMKM IO BBITIOJHEHUIO JabopaTopHBIX paboT u 00paboTke
MOJIyYEHHBIX OSKCIEPUMEHTAIBHBIX JAHHBIX M0 KaxJoh JsabopaTopHOM paboTe omucaHbl B
METOJMYECKUX  yKa3aHUSAX Ha  BBINOJHCHHE JIA0OPATOPHBIX  pabOT TO  MPAKTHKYMY
«Bpicokomornekymsipabie coequnenus» /B.A.Kpyrnoa.- Upkyrck: U3a. UpkyTtck. roc. yH-Ta, 2006.
52 c. u yue6HOM niocoOuu - [IpakTHKyM 1O BEICOKOMOJIEKYJISIPHBIM COEAMHEHUSM: y4el. mocooue /
noxa pex. B. A. Kabanoga. - M. : Xumus, 1985. - 224 c.

4.5. IlpumepHasi TeMATHKA KYPCOBBIX padoT (IIPOEKTOB)

[To nanHOM TUCIUIIMHE BBIMOJIHEHUE KYPCOBBIX TPOEKTOB (paboT) HE MpeaycMaTpruBaeTCsl.

V. VUEBHO-METOJUYECKOE U WH®OPMALMOHHOE OBECHEYEHUE
JUCLUILIMHBI (MOLYJIS)

a) OcHoBHAasA JuTEpaTypa

1. 1. 3e3un A.b. BbicokomounekynspHble COeAMHEHUs. YUYEOHUK M MPAKTUKYyM JUIs
akajgemMudeckoro OakamaBpuara. M.: FOpaiit, 216. 340 c.

2. 2. Kupees B. B. BoicokomonekyisipHble COeAMHEHUS.y4e0. Ui OakanaBpoB : ydel.
JUTSL CTYA. By30B, 00y4. 10 Hampasi. moaroT. "Xum. rexnonorus”. ['og n3n. 2013.

3. 3. HInmonok M. B. BeicokomonekynsapHsle coenunenust/ M. B. IlIumonok. -MuHck:
Bemmiimas mkoina, 2012. -535 ¢. 9bC A#byxkc

4. bapynun, A. A. BeicokoMoleKyIsipHbIe COeAMHEHHs : ydeOHoe mocobue / A. A.
bapynun, [I. C. Macno6oeB, A. A. ®atuna. — Cankr-IlerepOypr : BI'TY "Boenmex" um. J[.®.
YcrunoBa, 2015. — 59 c. — ISBN 978-5-85546-867-0. — Texcr : snexTpoHHbIi / JlaHb :
ANEKTPOHHO-OMOMMoTeunast cuctema. —  URL:  https://e.lanbook.com/book/75163  (mata
oOpamienus: 12.04.2022). — PexxuM foctyna: Juis aBTOPU3. MOJIb30BaTECH.

5. TeopeTndeckrne OCHOBBI CHHTE3a BBICOKOMOJIEKYJISIPDHBIX COCIMHEHHH : ydeOHOe
nocobue / H. FO. Cannukona, JI. A. Brnacosa, C. C. Hukynun, 1. H. IlyraueBa. — Boponex :
BI'YUT, 2020. — 55 ¢. — ISBN 978-5-00032-465-3. — TekcT : ayekTpoHHbIH // JlaHb
JJIEKTPOHHO-OMOnmoTeunast  cucrema. —  URL:  https://e.lanbook.com/book/171015 __ (nata
obpamenust: 12.04.2022). — Pexxum gocTymia: Juist aBTOPHU3. MOJIB30 TCICH L ;:%ﬂ"‘;' '

PO C

0) JlonmosiHuTEIbHAS JIUTEPATYpPa

1. CemunkoB 1O./1., 3aiiues C./|. Benenue B xumuio u ¢
Hogropona: uzn-so HHI'Y, 2007, 257 c.

2. Cemuukos 10.J1. BeicokoMonekysipable coequHenus. 1-2 u3z. - M.: Akanemus, 2005.

e

367 c.

3. Jleiikun F0.A. ®u3HKO-XMMHYECKHE OCHOBBI CHHTE3a MOJIMMEPHBIX COPOSHTOB Y UeOHUK.
2-e u31, ucrpas. (371.)- Mocksa: Jlanb. Jlaboparopus 3nanmii — 2011 — Pexum goctyna ObC
«H3paTennscTBO «JIaHb»

B) MeToanyeckas 1uTeparypa
1. Koutponupyemast "xuBas" pagukaibHas noiaumepusanus .meror. ykas. JL.A. Ilapuk.
Wpkyrck: UT'Y - 2008
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2. IlpakTrueckas moauMepHas XUMUsS B 3aj1adax .Metoj. ykasanus B.A. Kpyrmosa, B.H.
Kuxwusies.- Upkytck: UT'Y - 2009

3. [IpakTrueckas XxuMus B 3aj1a4ax .MeTo. yka3. B.A. Kpyrmnosa. - Upkytck: UT'Y - 2009

4. CycnieH3uoHHasi U SMYJIbCHOHHAs nonumepusanusa .Meton. yka3. Hosukos, JI.A. Lapuk.
- Upxytck: UT'Y - 2008

5. TpexmepHasi paJuKalbHas MOJIMMEPHU3ALUs U CONOJIMMEpH3aus .MeToa. ykasanus JI.51.
Hapuk, C T'amamxkes. - UpkyTck: UTY - 2012

6. Beicokomornekymsipabie coeuHenus .CUHTE3 1 XUMHUYECKUE TpeBpanieHus. MeToa. ykas.
10 BBIMOJHEHUIO J1abopart. padort. .- Upkyrck: UT'Y - 2006

7. Hapux JI.5. Ilpupoansie 6uonornyeckue noiaumeps! — Upkyrck: u3a-so UI'Y- 2010

F) ba3sbl JaHHbIX, an)opMauuonno-cnpaBoqnme H ITOUCKOBbIC CUCTEMBI

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 (BuGnnorexa Xumuueckoro dakyasrera
MI'Y um. JJomoHOCOBA)

6. http://www.gpntb.ru/ (IocynapcTBeHHas IyOIMYHAs HAYYHO-TEXHUYECKAsk OMOIMOTEKA)

7. WWW.SCIrUS.COM — MOMCK HAyYHOH HH(OpMAaIiH 1Mo )KypHaaam u web

8. www.elibrary.ru — Hay4Has 3nekTpoHHas Oudanoreka PODOU

B cootBerctBuu ¢ 11. 4.3.4. ®I'OC BO, o0yyarommmcsi B TCUYCHUE BCETO MEeproia 00yueHus
o0ecrieueH HEOTpaHUYEHHBIH JOCTYM (YAAIeHHBII JOCTYI) K 3JIEKTPOHHO-OMOINOTEYHBIM
CHCTEMaM:

1. Hayunas snextponnas 6udnunorexka «ELIBRARY.RUy» [OnekTpoHHBIN pecypc] : cailT. —
Pexxum nmocryma: http://elibrary.ru/defaultx.asp. - Kontpakt Ne 148 ot 23.12.2020 r. AkT oOT
24.12.2020 r. cpok aeiictBus mo 31.12. 2021 r. moctym: http://elibrary.ru/

2. DBC «U3narensctBo Jlamp». Komtpakr Ne 100 ot 13.11.2020 r. Akt Ne 671 ot
14.11.2020 r.; Cpoxk aeiictust mo 13.11.2021 r. moctym: www.e.lanbook.com

3. Kontpakr Ne 100 ot 13.11.2020 1. Akt Ne D 656 ot 14.11.2020 r. ; Cpok aeicTBus
no 13.11.2021 r. goctym: www.e.lanbook.com

4. OBC 243 «bubnuotex». I'ocynapcrBennsiii koHTpakT Ne 019 ot 22.02.2011 r. OOO
«bubnmotex». JluneHsuonHoe cornamenue Kk [ocynapctBeHHOMYy KoHTpakty Ne 019 or
22.02.2011. Axpec mocryna: https://isu.bibliotech.ru/ Cpok neiictBust: 6€CCpOUHBIi.

5. OBC «Pykont» Kontpakr Ne 98 ot 13.11.2020 r.; Akt Ne 6K-5415 ot 14.11.20 r. Cpox
neicteus o 13.11.2021r. mocryn: http://rucont.ru/

6. DOBC «Aiibykc.py/ibooks.ru» Koutpakr Ne 99 or 13.11.2020r.; Axt Ne 99A ot
13.11.2020 r. Cpoxk aeiictust mo 13.11.2021 r. noctyna: http://ibooks.ru

7. 000 «OnekrponHoe uznarenbctBo HOpaiit». Kontpakr Ne 60 ot 23.09.2020r. Akt
npuema-nepenaun Ne 3263  or 18.10.2020; Cpox pgeiictBus mno 17.10. 2021 .
nocrym: https://urait.ru/ Jlunensuonssiii koHTpaktT Ne 04-E-0258 ot 20.09.2021r. AxT npuema-
nepemaun Ne 5684 ot 18.10.2021; Cpoxk aeiictsus mo 17.10. 2022 r. goctym: https://urait.ru/

8. OO0 «MBHUC», koutpaktr Ne 157 ot 25. 12.2020 r.; Akt ot 25.12.2020 r. Cpok
neiicteus ¢ 01.01.2021 mo 31.12.2021 r. goctym: http://dlib.eastview.com

9. 000 «MJ «I'pebennukon», koHTpakT Ne 147 ot 23. 11.2020 r.; Akt ot 25.12.2020 r.
Cpoxk aeiictBus ¢ 01.01.2021 mo 31.12.2021 r. goctyn: http://grebennikon.ru

V1. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
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http://www.chem.msu.ru/rus/chair/vms/welcome.html
http://www.chem.msu.ru/rus/teaching/lachinov/welcome1.html
http://www.chem.msu.ru/rus/teaching/lachinov-basic/welcome.html
http://www.chem.msu.ru/rus/weldept.html#lib
http://www.chem.msu.su/rus/jlib/welcome.html#jlib
http://www.chem.msu.su/rus/jlib/welcome.html#jlib
http://www.gpntb.ru/
http://www.gpntb.ru/
http://www.scirus.com/
http://www.elibrary.ru/
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/

6.1. YueOHoO-1a00paTopHOE 000py0BaAHNE!

[Tomemnienns 11t IPOBEACHHUS JIEKIIMOHHBIX M J1a00PAaTOPHBIX 3aHATHH, YKOMIUIEKTOBaHHBIC
HE00X0IMMBIM 000pY0BaHUEM, TPUOOPHOI 0a30ii U peaKTUBAMH, a UMEHHO:

- AyJUTOPHUH, OCHAIIICHHBIC My.]'II:THMGI[HfIHBIMH cpeacTBaMu, AJid NPOBCACHUSA ayIUTOPHBIX

U MPaKTHUYECKUX 3aHsATHil (ayn. 5, 6, 402, 423, 426);

- nmabopartopHble TpakTUKyMbl (aya. 410, 421) 1o BBICOKOMOJIEKYIISIPHBIM COCAMHEHUSM,

OCHAIIIEHHBIE CIIEAYIOIINM 000PY/I0BAHUEM:

Ne i/ HaumenoBanue Komnunuecto
1 BriTskHOM mIKad 6
2 Bonocrpyiinbie BAKyyMHBIE HACOCHI 6
3 Mermmanka ¢ 3JeKTPOIPUBOIOM 4
4 MaruuTHas Melaaka 6
5 Pedpakromerp UPD-22 2
6 Cymmmnsssbiii mkadp CHOIJI -3,5 3
7 Becnr 4
8 IITaTuBsI 28
9 TepmocTtar 6
10 [Tuponu3Has nedynb 2
11 Hab6op xumudeckoii mocyasl U peakTUBbBI
12 JlaGopaTopHBIE CTOJIBI 20
13 ITrchbMeHHBIE CTOJIBI 18
6.2. [IporpamMHoOe obecnieyenme:
HaunmenoBanue 06 Jara (v:p(m
OCHOBaHHUE 1JIs1 JE€UCTBHUSA
Ne IIporpammHoro Kou-Bo noassosanms TIO BbIIa4Yn paBa
]'lpO}IyKTa JIMIEH3UHN l'lOJ'll)l;OBaHHﬂ
1. | Microsoft Office Professional Plus 12 Howmep Jlunensuu 01.12.2009 | 6eccpouno
2007 Russian Academic OPEN No Microsoft 46211164
Level I'oc.kOHTpaKT
Ne 03-162-09 ot
01.12.2009
2. | Microsoft® Windows® 12 Howmep Jlunensuu 01.12.2009 | 6eccpouno
Professional 7 Russian Upgrade Microsoft 46211164
Academic OPEN No Level Promo I'oc.KOHTpaKT
Ne 03-162-09 ot
01.12.2009
3. | OpenOffice 4.1.3 YcnoBust YcnoBus VYcnoBust | GeccpouHO
npaBooﬁnaaaTe HUCIIOJIB30BaHU 110 npaBoo6na)1
JIsz CCBIJIKE: aTeiIt
https://www.openoffic
e.org/licenses/PDL.ht
mi

6.3. TexHn4yeckne v JIeKTPOHHbIE CPeCTBA:
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IMPE3CHTAINU.

[Ipu peanuzanumn
00pa3oBaresibHbIE TEXHOJIOTUU

IPOrPaMMBI

Metonuueckoil KOHIEMIMEN MpenojaBaHus MPeayCMOTPEHO HCIOJIb30BaHUE TEXHUYECKHUX
U DOJEKTPOHHBIX CPEACTB OOydYeHUS © KOHTPOJII 3HAHUU CTYy/ICHTOB:

MYJIbTUMEIUNHBIE

VII. OBPA30OBATEJIBHBIE TEXHOJIOT'MHA

HaHHOﬁ JUCHUIINIMHBL ~ UCITOJIB3YIOTCA  Pa3JIMYHBIC

1. PaznoypoBHeBoe VY npenopaBaresis MOSBISETCS BO3MOXKHOCTD IIOMOTaTh cllaboMy,

o0yuyeHue YAEIATh BHUMAHUE CUIIbHOMY, PEAJIN3YETCs JKEJTaHUE CUIIbHBIX
ydauxcs ObIcTpee U riry0Ke MpoABUraThCsi B 00pa30BaHUH.
CuJbHbIE yyalyecs: yTBEPKAal0TCs B CBOMX CIIOCOOHOCTSX, Cl1adble
MOJIy4al0T BO3MOKHOCTh MCHBITHIBATh YU€OHBIN yCIIEX, MOBBIIIACTCS
YpOBEHb MOTHBALIUU YUEHBS.

2. [TpoektHbie MeToAbI | PaboTa mo JaHHON METOAMKE 1aeT BO3MOKHOCTh Pa3BUBATh
o0y4eHHS WH/IMBHyalbHbIE TBOPUYECKHE CIIOCOOHOCTH y4YaIuxcs, ooiee

OCO3HAHHO MOAXOAUTH K MPOo(hecCHOHATbHOMY U COLUATBHOMY
CaMOONPEEICHUIO

3. UccnenoBarensckue | J[aeT BO3MOKHOCTD YHaIIUMCSI CAMOCTOSITENILHO MOMOJHATH CBOU

METOJIbI B OOYUCHHUH | 3HAHWs, TITyOOKO BHUKATh B H3y4aeMyI0 MpoOIeMy U Ipe/noiarath
MyTH €€ PELICHUS, YTO BaKHO NMPU (POPMUPOBAHUU MHUPOBO33PEHHUSI.
DT0 Ba)KHO /7S ONIPEAEICHUS UHIMBUYyaJIbHOU TPAEKTOPUH
Pa3BUTHS KAKJIOT0 00ydaromerocs

4. JlexumonHo- JlanHast cucrema 1aeT BO3MOKHOCTh CKOHLIEHTPUPOBAaTh MaTepHal B
CEMHHAPCKO- OJIOKU M MPENOTHOCUTD €ro KaK eIUHOE 11eJI0€, a KOHTPOJIb
3ayeTHasi cucTeMa IIPOBOJMTH 110 MPEABAPUTEIBHON OJITOTOBKE 00YUYaOLIUXCS

S. HNudopmannonHo- M3MeHeHHe 1 HeorpaHWYeHHOe 00oTallleHNe COJIePKaHMs
KOMMYHHKAIIMOHHbIE | 00pa30BaHUs, UCIIOJIb30BAHUE HHTETPUPOBAHHBIX KYPCOB, TOCTYI B
TEXHOJIOTUU NHTEPHET.

6. Cucrema dopmupoBaHUE NEPCOHUPUIIMPOBAHHOTO yU€Ta JOCTHXKEHUN
VMHHOBAIIMOHHOM 00yyaroIerocsi Kak HHCTpyMEHTa elarorn4eckoil MoIep>KKU
OLICHKHU COLIMAJILHOTO CaMOOIIPEIETICHHUSI, OIPECIICHUS TPAEKTOPUH
«IOpTHOIHO» VHAMBUYaIbHOTO Pa3BUTHsI JMUHOCTH

B nmponecce M3ydeHud AUCHUIIIAHBI ((BLICOKOMOJ'IeKy.HHpHBIe COCOAUHCHUA» YUTAIOTCA

JIEKIIMH, IPOBOJIATCS CEMUHAPBI, 1a00paTOpHbIe pabOThl U KOJIJIOKBUYMBI.

Ha nabopaTopHbIX 3aHATUAX, KOTOPBIE COCTABISAIOT OoJsiee MOJI0BUHBI (56%0) OT KOHTAaKTHOM

paboThl, KaXIbl CTYIEHT BBINOJHIET JA0OpPaTOpHYIO paboOTy HMHIUBUAYaldbHO. Takod BUJ
OpraHu3alui OOy4eHHUs CIIOCOOCTBYET IPHOOPETEHUIO HAaBBIKOB CAMOCTOSITENIBHOIO BEICHUS
HKCIIEPUMEHTAJIbHBIX pabOT, HaBBIKOB oOOpamieHuss U paboThl C Pa3IUYHBIMU XUMHYECKUMU
BEIIECTBAMH M TNPUOOpPaMH, OpraHU3alMM METOAMKHU OSKCIEPUMEHTAIbHBIX paboT, a Takke

COCTaBJICHHUA IIPOTOKOJIOB OTYETOB XHMMHUUYCCKHUX OKCIICPHUMCHTOB.

IlonroroBka OT4YETOB MO

nabopaTopHbIM paboTaMm (GopMUpyeT yMeHHe NPOBOAMTH MEPBUYHBIN aHAIM3 pPE3yJIbTaTOB C
y4eToOM OOIIUMX 3aKOHOMEpPHOCTEW, (OpMYyIUPYEMBIX B paMKax OpraHM4ecKOM XHUMUH, U
(GopMyIHpPOBATH TPAMOTHO BBIBOJIBI.

B kauecTBe MHTEpaKkTHUBHBIX (hOopM 00yUeHMs, TPUMEHSIEMbIM B IMpOIECcCe AUCIUILINHBI

((BLICOKOMOHCKyJ'IﬂpHLIC COCAUHCHUS, ITPOBOAATC KOJUIOKBUYMBI.

HaumeHoBaHMe TeM 3aHATHH € HCNOJb30BAHNEM AKTHUBHBIX (GOpM 00y4eHUs :

Tema 3angaTHSA

Koma-Bo
4acoB

dopma / MeTo bl

Bun 3angarusa
WHTEPAKTUBHOTO O0YYCHHS
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1. CrpyxTypa 1 cBOlCTBa cobeceoBanme KOJIJIOKBUYM 2
MaKpOMOJICKYJT

2. PacTBops1 nonmmepos. cobeceoBanue KOJUIOKBUYM 4
[TonmaIeKTPOTUTHI

3. | CunTe3 monumMepoB co0eceloBaHNE KOJUIOKBUYM 4
CTpyKTypa ¥ OCHOBHBIE

4. | ¢usudeckue cBOMCTBA cobeceioBaHue KOJUIOKBUYM 4
MTOJIMMEPHBIX TEJl
XUMHYECKHE CBOMCTBA U

5. | XUMHYECKHE TpeBpalieHusi | coOecel0BaHue KOJUIOKBUYM 4
MOJIMMEPOB

18
VIIl. OHEHOYHBIE MATEPHAJIbI JUJUISA TEKYHIEIT'O KOHTPOJISA H

MMPOMEXYTOYHOM ATTECTAIIAN

8.1. OueHo4Hble CpeACTBA TEKYLIEro KOHTPOJIS:

K Komnerenium,
Ne Bit KORTpOIS OHTPOJIUPYEMBIE TEMBI KOMIIOHCHTEL
(paznernbn) KOTOPBIX
KOHTPOJIHUPYIOTCS

1 Brinonnenue adbopatopHbix OIIK-1
pabot. Harncanue oT4eToB. CTpyKTypa U CBOICTBa OIIK-2
KOHHOKBI/IYM MaKpOMOJIEKY T OIIK-4
OIIK-6

2 Brinonnenue 1adbopatopHbix OIIK-1
pabot. Hanncanue oTyeTos. PacTBOpEI MOIMMEPOB. OIIK-2
Komnoksnym [TonuameKTponuTs OIIK-4
OIIK-6

3 Brinonnenue 1adbopatopHbIx OIIK-1
pabot. Hanncanue oTyeTos. CHHTES TOANMEDOR OIIK-2
KommokBruym p OIIK-4
OIIK-6

4 Brinmonnenue nabopaTopHbIxX CTpYKTypa U OCHOBHEIE OIIK-1
pa60T. Hamnmcanne otueToB. q)Hgl/IquKI/Ie CBOICTBA OIIK-2
Komnoxsiym TOJMMEPHBIX TeJ OIIK-4
OIIK-6

5 BrimonHenue nabopaTopHbIX . OIIK-1
pa6ot. Hanncanne otueToB. XHUMUMeCKHEe  CBOACTBA M OIIK-2
KOII0KBHyM XUMHUYECKHUE  MpEBpalICHUS OIIK-4
MOJIUMEPOB OIIK-6

BOITPOCHI IS COBECEJJOBAHUA

IIpomexxyTounas

KOJUVIOKBUYM 1

CTpyKTypa H CBOHCTBA MAKPOMOJICKY.I

aTtectanus (9K3amer) MOXKET TIPOBOAUTHCS B (opme yCTHOTO
cobecer0BaHUsI WM B BUJIE TECTOBBIX 3a/IaHUI C OTKPBITHIMHA BOIIPOCAMH.
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1) KouduryparmroHuas u3oMepust 1 KOHPHUTyparus MaKpOMOJIEKYJIbI.

2) Kondopmarnmonnas u3oMepus U KOH(HOpMAIHsi MAKPOMOJIEKYJIBL.

3) Mogenb cBOOOJHO-COUTICHEHHON LEMH U LEMU C 3aTOPMOKEHHBIM BpallleHUEM.

4) Ilonstue o cratuyeckoM cermente (cermeHT Kyna). B3auMoCBsI3b XUMHYECKOTO
CTPOEHHSI MAKPOMOJIEKYJ U UX THOKOCTH.

5) MouekynsipHO-MacCOBbIE XAPAKTEPUCTUKH IOJUMEPOB: YCPEIHEHHBIE MOJEKYJIIPHBIE
MAacchl, HOHATHE O (PYHKLHUAX MOJIEKYJIIpHO-MaccoBoro pacnpeaeneHus (MMP).

KOJIVIOKBUYM 2
PacrTBopsl nosmmmMepoB. I10M3/1eKTPOIUTHI

1) dazoBble nuarpaMMbl CHUCTEM IOJIUMEpP — pacTBopuTenb. OcCoOEHHOCTH mporecca
pacTBOPEHMS MOJIUMEPOB.

2) OcoOeHHOCTH TEPMOIUHAMUYECKOTO MTOBEICHUSI MAaKPOMOJIEKYJI B pacTBOpe. Y paBHEHHUE
COCTOSIHUS IOJMMeEpa B pacTBope. Bropoil BupnanbHblil K03 (HUIIUEHT.

3) TepmomuHammuueckoe  KadyecTBO  pacTBopuTens.  HeBo3mylleHHbIE — pa3Mepbl
MaKpOMOJIEKYJI.

4) I'mapoauHaMHUYECKHUE CBOWCTBA MakpOMOJIEKYJ B pacTBopax. Bs3kocTHbele aHOManuu B
pa30aBIEHHBIX PaCTBOPaX MOJIMMEPOB.

5) AGconroTHasi, OTHOCUTENIbHAS, YE/IbHAsA, IPUBEICHHAS U XapaKTepUCTUUYECKas BA3KOCTH.
OnpeneneHue XxapakTepUCTUYECKOH BSI3KOCTH (YpaBHEHUE XarTHHCA).

6) CBA3b XapaKTEpUCTHUUECKON BSI3KOCTU C MOJIEKYJIIPHOM Maccoil moiumepa (ypaBHEHUE
Mapka-Kyna-XayBunka).

7) BnusiHue npupoabl pacTBOPUTENSI Ha BSI3KOCTh pa30aBIIEHHBIX PacTBOPOB MOJIMMEPOB U
OLICHKA CTEIIEHU IOJUAUCIIEPCHOCTH OJIMMEPOB.

8) @a3oBble paBHOBECHs B pacTBOpax IOJIMMEPOB U OCHOBBI (PPaKIIMOHUPOBAHUS
IIOJINMEPOB.

9) Meronbl OLIEHKM CpPEIHUX MOJEKYJISAPHBIX Macc MOJMMEPOB: CPEIHEUHCIOBOM U
cpeIHeMaccOBOM. MeToabl ONpeneneHs MOJIEKYJIIPHOW MacChl.

10) O01as xapakTepUCTHKA CBOMCTB, OTIINYUE TOJIUAIEKTPOIUTOB OT HU3KOMOJIEKYIISIPHBIX
AJIEKTPOJINTOB U HENOHOT€HHBIX MTOJINMEPOB.

11) Nonu3anroHHOe paBHOBECUE B PACTBOPAX TMOJIUIJIECKTPOJIUTOB.

12) l'upgpoanHamMuyuecKkue cBONCTBA TMHEHHBIX MOTUAIEKTPOJIUTOB B PACTBOPE.

13) IMonmnamMdOTUTBI CHHTETHYECKUE W IPUPOTHBIC.

KOJJIOKBUYM 3
CuHTe3 noJIMMepoB

1) ITyTn cuHTe3a MONIMMEPOB: MOJTUMEPU3ALINs U TOJMKOHIEHCALIUS.

2) TepMoauHAMUKa TMOJUMEpPU3AIM MOHOMEPOB, COJAEP)KAIIUX KpaTHBIE CBS3M.
[TonmmepHu3aIiOHHO-AETIOTUMEPU3ALIOHHOE PaBHOBECHE.

3) PagukanbHasi monuMepu3anusi.

4) PapukanbHast cononumepuzanus. Cxema Andpes-Ilpaiica "Q-e".

5) Katnonnas nonumMepusarusi.

6)AHHOHHAs MOJIUMEPHU3ALIHSL. CrepeoperynspHast KOOPAMHAIIMOHHO-UOHHAs
MIOJTTMEPHU3AITHSL.

7) TlonukonneHcauus. MoHoMepsl Uil TNOJUKOHJeHcauu. OCHOBHBIE — pa3IUyHs
TIOJTMMEPHU3AIIMOHHBIX U TIOJIMKOHICHCAIITHOHHBIX TIPOIIECCOB.

8) ITobouHbIe peakuyy MpH MOJTUKOHAECHCAIIMU U IPHUEMbI UX YCTPaHEHUSI.

KOJIUIOKBUYM 4
CTpyKTypa U OCHOBHBbIE (PM3HUYECKHE CBOMCTBA MOJMMEPHBIX TeJl
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1) Arperatsbie u ¢pa30BbIE COCTOSHHS TOJIUMEPOB.

2) Kpucrannmuyeckoe (a3oBoe COCTOSSHHE TMOIUMEpPOB. MexaHWYecKHue CBOMCTBa
KPUCTANTUIECKUX ITOJIMMEPOB.

3) AmopdHoe dazoBoe cocTossare. Tpu HU3MIECKUX COCTOSHUS.

4) Ctrexs1000pa3HOe COCTOSTHUE TIOJMMEPOB.

5) BeicokoamacTuueckoe COCTOSIHUE.

6) BszkoTekydee coCTOSIHUE.

7) InacTudukaius moJMMepoB.

KOJIVIOKBHUYM §
XHMHYeCKHe CBOMCTBA U XUMHYECKHe NPeBPAILleHUs 10JIUMEpPOB

1) Xumuueckue peakiuy nNoJuMepoB, kiaaccupukaius. OCOOEHHOCTH XMMUYECKUX PEaKIHi
C Y4aCTHEM MaKpOMOJIEKYIL.

2) XUMHUYECKUE PEAKINH, HE COMPOBOKIAIONINECS U3MEHEHUEM CTEIIEHU IOJUMEpPU3aLUH.
[TomumepaHanorn4Hble NpeBpalleHusl.

3) Xumuueckue peakiuu, NpUBOASIINE K YBEJIMYEHUIO CTEIIEHU OJUMEPU3ALIHH.

4) XuMuuecKke peakluu, NPpUBOIAIINE K YMEHbIIEHHIO CTEIIeHH NoJauMepHu3anuu. J[Ba
THIIA MEXAHU3MOB PEAKIUU ACCTPYKIMU: CIyYalHbIA U LEITHOM.

5) JecTpykuus NoJuMepoB MOJ BIUSHUEM XUMUUYECKUX U (PU3HMUECKUX BO3AECHCTBUIA.

6) CrapeHue nojauMepoB U CIIOCOOBI TPEIOTBPAICHUSI.

8.2. OneHo4YHbIE CpPeaCTBA A MPOMEXKYTOYHOI aTTeCcTallMU
IIpumepHBbIii IepeYeHb BONPOCOB U 3a/IaHNI K IK3aMeHY

. PoJib monmmmMepoB B )KMBOW MPUPOJE.

. 3HaUEHUE MOJIMMEPOB KaK IPOMBIIIJIEHHBIX MATEPHAIIOB.

. Ponb monucaxapuaos B xuBoii npupoze. [Ipumepsl. Ctpoenue.

. Ponp monunentuoB u 6enkoB B xkuBoi npupoae. [Ipumepst. Ctpoenue.

. HyxneunoBele kucnotsl. Ctpoenue. buonornueckue GpyHKuuu.

. IlpuHIMIBI KNaccupUKaMy NOIUMEpOB U kinaccudukamus no cucreme HIOITAK.

. TpuBHanpHas, pallMOHAJIbHAS U CUCTEMaTHYeCKasi HOMEHKJIaTypa IMOJIMMEPOB.

. IIpuponHbIE HEOPraHUYECKHE MTOJIUMEPBHI.

. OCHOBHBIE TOHSATHS W OOIIME TPEACTABJICHHS O TOJMMepax. Makpomoliekylia U ee
XUMH4Yeckoe 3BeHO. (OcOoOEHHOCTHM MOJEKYJSPHOTO CTpPOEHHs TOoJIMMepoB. Baxxelme
OTJIMYMUTEIIbHBIE CBOMCTBA MTOJIMMEPOB.

10. Baxnelimne npeaCcTaBUTENNM TOMOLENHBIX W TIETEPOLENHBIX IOJUMEPOB M HX
IIPUMEHEHNE B HAPOJIHOM XO35MCTBE.

11. Koudurypauus u KOHOUTYpalMOHHAs H30MEpUs MAaKpOMOJEKYJ1 BHHUJIOBBIX,
BUHUJIMJIEHOBBIX U TUEHOBBIX MOJMMepoB. CTepeoperyispHble noauMepbl. ONTHYECKH aKTHBHbBIE
MOJINMEPBI.

12.  Kondopmamus u  KoH(pOpMalMOHHAs HM30MepUs  MakpoMosiekyld. Mojens
CBOOOTHOCOWIEHEHHON THOKOM Makpomouiekysbl. CpenHue paauychl rayccoBa KiyOka (cpenHee
paccTosiHuEe MeXAy KOHIIAMU IeTH, CPEIHUM paJnyc MHEPLUU U CTETIeHb CBEpPHYTOCTH). ["ayccoBo
pacnpeeeHue MaKpoOMOJIEKYI.

13. Mogenp nienu ¢ GUKCUPOBAaHHBIMU BAJIEHTHBIMH yTJIaMH U CBOOOJHBIM BPAILEHUEM I10
cBsi3aM. [Ipuposa ynpyroct ruOKoil H301MpOBaHHOM IIETIH.

14. CymecTtBoBaHHE JHEPreTUUECKUX OapbepoB BHYTPEHHEro BpalleHus. BiusHue
3aTOPMOXKEHHOCTH BHYTPEHHETO BpAILEHUS HA CPEJHHUE pa3Mepbl MakpoMouieKyisl. IloBopoTHO-
M30MEPHOE paBHOBECHE.

O 0 I N DN b W~
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15. KomnuecTBeHHOE BBIPOKEHHE THOKOCTH MAaKPOMOJIEKYIbl. [IOHATHE O CTAaTUCTHYECKOM
cermeHte. TepMmoauHamMuyeckas, KHHETHYECKas THUOKOCTh MAaKpOMOJEKYl1 U (akTopbl, ee
onpezensomue. YHopsaodeHHble KoH(opMaluuu Makpomodiekyn (monumnentuasl, oenku, THK,
PHK).

16. TepmonuHaMHYeCKUH, KUHETHYECKHMH M MEXaHHMYECKHUH METOJBI OIICHKH THOKOCTH
MOJIMMEPHBIX MOJIEKYJI B paCTBOPE, B TBEPJOM COCTOSIHUU.

17. MonekynsipHO-MAacCOBbIE XapaKTEpUCTUKU MakpoMoiekyn. IloHstue o cpenHux
MOJIEKYJIIPHBIX MacCax IOJIMMEPOB.

18.  MonekynasipHO-MaccoBO€  pacIpeiesieHHe, KOJIMYECTBEHHAash OLEHKa CTENEHU
HOJUIMCIIEPCHOCTH MouMepoB. MHTerpanbHas u nuddepennuansias Gyaxiun MMP.

19. Ilonumepuszanus U MOJUKOHJEHCALUS — OCHOBHBIE PEAKIIMU CUHTE3a IMOJIMMEPOB, UX
IpUHLMIINAAIbHBIE OTaN4KA. [Iprumepsl.

20. Knaccudukanus HeNnHbIX MNOJIMMEPU3AMOHHBIX mpoleccoB. Kiaccel MOHOMEpPOB,
BCTYMAIOIIKX B NOJIMMEPU3ALINIO.

21. Ilonumepu3alMOHHO-IETIOIUMEPU3aLIMOHHOE paBHOBecue. [IpenenbHas Temneparypa u
paBHOBECHAsI KOHLIEHTpALMsi MOHOMEpa.

22. PapukanbHas momuMepU3alvsl U ee dJeMeHTapHble cTaaud. OCHOBHBIE CIIOCOOBI
MHULMUPOBAHUS NOoJIUMepr3auui. MoHOMEpBI, HX XapaKTepUCTUKA.

23. Peakius pocta U oOpbiBa IeNU B pajAMKalbHON moiumepusanuu. llepegada menu Ha
MOHOMEp, PACTBOPHUTEITh, IIOJIUMEP U CTel. 100aBKU.. UHIHOUTOPHI MOJIMMEpU3aIiH.

24. KuHeTrka paJMKalbHOM MOJIMMEpU3AlMU PU MajbIX CTENEHAX NpeBpauieHus. BriBoa
YpaBHEHHsI CKOPOCTH TOJMMepu3anuu. DPPEeKTHBHAS IHEPTUsl aKTHBALUU M €€ 3aBHCUMOCTH OT
cnoco6a nHumupoBanus. OCOOEHHOCTH MOTMMEPU3ALUU HA TTTyOOKUX CTENEHSIX MPEeBPALICHUSIX.

25. Cpennsisi AJiMHA KUHETUYECKOW M MOJIMMEPHOW LieNU. 3aBUCHUMOCTh CPEIHEUYHMCIOBOU
CTETEeHH MOJIMMEPHU3aMU OT MEXaHW3Ma OOphIBA LIETIH B OTCYTCTBUH MEPEAAYU IICTIH.

26. CrocoObl TMPOBEACHUS M TPAKTHYECKOE 3HAUYECHUE PATUKAIBHOW TMOIMMEPH3AINH.
[Ipumeps! monumepoB.

27. PanukanbHas comnonuMepusanus. IlpakTuueckoe 3HaYeHHE COMOJUMEPOB. THIIBI
cononumepoB. JluddepeHnnanibHoe ypaBHEHHE COCTaBa COIMOJUMEPOB (BbIBOA). KoHCTaHTHI
CONOJIMMEPHU3ALMH U UX POJIb B YIIPABJICHUH IIPOLIECCOM.

28. JlnarpaMMbl COCTaBOB COIOJMMEPOB M THUIBI peakUMi comoiaumepusanuu. IIpumeps.
DKCepUMEHTAIbHOE OIpe/IeJIeHNE KOHCTAaHT COMOJIMMEPU3AIIIH.

29. PanukanbHas peakMOHHas CHOCOOHOCTh. DAKTOPHI, ONPEAENIOmUe PEAKLUOHHYIO
CIOCOOHOCTH MOHOMEPOB U paaukaioB. [IpaBuiio aHTHOATHOCTH.

30. KatnonHas nonmuMepuszanus. XapakTepUCTHKa MOHOMEPOB, MOJIUMEPU3YIOIUXCS I10
KaTHOHHOMY MexaHu3Mmy. Karanmuzaropbl kaTHoHHOW monuMmepusauuu. WHunuupoBaHue
nosuMepusanuu. [Ipumepsl NPOMBIIIIEHHBIX OJIMMEPOB.

31. Poct menu u mpupoda aKTUBHBIX IIEHTPOB B KATHOHHOW moJuMepu3anuu. Pob
pacTBOpPUTEN M KaTalnW3aropa B CTaJWM POCTa LENU. Peaknum OrpaHMyYeHUss pocTa LENU B
KaTUOHHOM MOJIMMEPHU3aIUH.

32. OtnuuuTenbHble OCOOCHHOCTH KATHOHHOM TMOJMMEPHU3allMd [0 CPaBHEHHIO C
paavKaIbHOM.

33. AxuoHHasg noiguMmepuszanus. XapakKTEpUCTHKAa MOHOMEpPOB M KaTalu3aTOpPOB.
NHnnmnpoBanre aHMOHHOM nonumepu3anuu. PocT nenu u npupoaa akTUBHBIX LEHTPOB. [Ipumepsl
IIPOMBIIIJIEHHBIX ITOJIMMEPOB.

34. OrpaHu4eHHs pocTa LENU B aHUOHHOW mojumepu3anud. CKOPOCTh M CPEIHEYUCIOBAS
CTENEHb NOJMMEpH3alMU. YCIOBHUA MpPOTEKaHHUsS, OCOOEHHOCTH M TPAKTHYECKOE 3HAYEeHHE
MOJIMMEPU3AIIH 110 THUITY «KUBBIX» LIETICH.

35. HMonHO-KOOpAMHALIMOHHAs MoymMepu3anus. I'ereporenssle karamusatopsl llurnepa-
Harra. Mexanu3m nmonumepusanuu (3THICH, TPOITUJIEH ).
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36. IMomukonnencanus (ompenenenue). Monomepsl. Knaccudukanuss u THUIIBI peakiuit
NOJMKOHJCHCAMM M MX MpuMepbl. OTIUYUTENbHBIE OCOOCHHOCTH IMOJMKOHJICHCAIIMOHHBIX
IIPOLIECCOB B CPAaBHEHUU C MTOJIMMEPU3aLMOHHBIMU.

37. TepmoauHaMuKa U KMHETUKA JIMHEWHON paBHOBECHOW NOJMKOHAECHCALUU (Ha pUMepe
PEeaKIMH MOTUITEPpUPUKALIAHN).

38. CpenHeuncioBasi CTENEHb IOJIMMEPU3ALINMU, CBSI3b €€ CO CTENEHBIO 3aBEPLIEHHOCTHU
npouecca IoJMKoHAeHcauuu. YpasHeHue Kaposepca. DakTopsl, BIMAIOIINAE HA MOJEKYJSAPHYIO
Maccy MOJMKOH/EHCALIMOHHBIX OJIMMEPOB.

39. Cnioco0Ob! poBeIeHHsI MOJUKOHIeHcauuu. [IpuMepsl NPOMBIIUIEHHBIX TOJIMMEPOB.

40. Xumuyeckue CBOWCTBa M IpeBpalieHus mnouuMepos. [lonuMepananorunynsie
npespanicHysi. OCHOBHBIEC HAIIPABJICHUS U KOHKPETHBIE IPUMEPBI UX UCIOIb30BaHUS.

41. BHyTpUMOJEKYISIPHBIC PEAKIIMH MOJIMMEPOB KaK CIIOCO0 CMHTE3a MOJUMEPOB C HOBBIMHU
cBoiicTBaMH. MeXMOJIEKYJIAPHBIE PEAKIIUHN CIINBAHUS.

42. XvMHYecKkue MpeBpaLICHUs IOJUMEPOB, IPOTEKAIOIIME C YMEHBUIEHHUEM CTEIEHU
nojuMepusanuu. JlecTpykuus nojaumMepoB, €€ OCHOBHBIE THUIIBI U MEXAHU3M.

43. PacTBOpbl MOJIMMEPOB W HOpUUMHBI uMX wu3ydeHud. [Ipupoma pacrBopos BMC.
Jloka3aTenbCcTBO TEPMOJAMHAMUYECKOM YCTOWYMBOCTH pacTBOPOB MOIMMEPOB. [IpumeHumocTsb
npasuia (a3 ['m66ca, Gpa3oBbie qHArpaMMBbl.

44. TepmMoaMHaMUYECKUN KPUTEPUIM pacCTBOPUMOCTH U HauboJiee XapaKTepHbIE CIIydau s
pactBopoB noauMepoB. OCOOEHHOCTH PacTBOPOB MOIMMEepoB. HabyxaHue moinmumepos.

45. TepmonuHaMmuka pacTBOpoB nonumepos. Teopus @nopu-Xarruica. BeiBon ypaBHeHuUs
it AS uaeansHOro pactBopa. KomOnHaTOpHanbHas SHTPOINUS CMEHIeHHUs Jis pactBopoB BMC
IIPY aTEPMHUUYECKOM pacTBOpPeHNUU. OTKIOHEHUE OT UI€AaIbHOCTU U €0 IIPUYHHBI.

46. TepmoauHaMuKa pacTBOPOB IOJIMMEPOB C Y4YETOM B3aUMOJCICTBHUS IOIUMEp-
pacTBOPUTENb. YPAaBHEHHE COCTOSHMS IOJIMMEpPA B PacTBOPE, €ro BbIBOA. BTopoil BUpHaIbHBIN
KO3 PHUIIHIEHT.

47. Kpurtepuum TEpMOAMHAMHYECKOTO KadyecTBa pacTBOpUTENCH. BiusgHue kadecTsa
pacTBopuTelsd Ha (hopMy MaKpOMOJIEKYJl. ®-COCTOSIHUE pacTBOpa MOJIMMeEpPa U TEPMOJIUHAMUYECKOE
YCIIOBHUE €T0 CyIIECTBOBAHUS.

48. DkcriepuMeHTaNIbHbIE METO/1bl (PPaKIIMOHUPOBAHUS TOJUMEPOB.

49. CpenneuncnaoBas U CpeIHEMAaccoBash MOJIEKYJSIDHBIE MAacChl IOJIMMEPOB U
AKCIIEPUMEHTAIbHbIE METO/IbI UX ONPEICICHHUS.

50. I'mppoaviHaMHUYECKUE CBOMCTBA MAaKpOMOJIEKYJ B pacTBope. BimsHue HanpspkeHus u
CKOPOCTH CJIBUTa HA BSI3KOCTb. BsI3KOCTh pa30aBIeHHBIX paCTBOPOB MOJIMMEPOB.

51. 3aBucMMOCTb XapaKTEPUCTHUYECKON BSI3KOCTH pacTBOPOB IOJIMMEPOB OT HX
MOJIEKYJIIPHOM MacChl. BH3KO3MMETpUYECKHA METOJ OIpPEACNICHUs] MOJEKYJSIPHOW MaccChl
MIOJINMEPOB.

52. BnusHue KauecTBa pacTBOPHUTENS Ha XapaKTEPUCTUYECKYIO BA3KOCTb pPAaCTBOPOB
MIOJIMMEPOB U UX BU3KO3UMETPUUYECKYIO MOJIEKYJIIPHYIO MACCy.

53. OmnpeneneHue HEBO3MYIIEHHBIX pa3MepoB (BbIBOA ypaBHeHus Pnopu-dokca) u
XapaKTePUCTHK PAaBHOBECHOW TMOKOCTH MaKpOMOJIEKYJ U3 BUBKO3UMETPUUYECKHUX TaHHBIX.

54. MeTojibl OnpeAesIeHHs] MOJIEKYIIIPHBIX MacC OJIMMEPOB.

55. BnusHue KauecTBa pacTBOPHUTENS Ha XapaKTEPUCTUYECKYIO BA3KOCTb pPAaCTBOPOB
MOJINMEPOB.

56. YpaBuenue Mapka-KyHna-XayBruHKa 1 3HaUE€HHE €r0 IapaMeTPOB.

57. YpaBHenue Mapka-Kyna-XayBrUHKa JUIsl TATA-yCIOBUH.

58. Koappuument HabyxaHust MaKpOMOJIEKYI.

59. TlomudnexTponuThl, THOB uX Kiaccudukanmuu. OCOOCHHOCTH TIOBEICHUS W
TUAPOIMHAMUYECKUE CBONCTBA UX PACTBOPOB.

60. Oco0eHHOCTH MOHU3AIMOHHOIO PaBHOBECHS B PACTBOPE CJIA0BIX MOJUAJIEKTPOJIUTOB B
CpPaBHEHHHM C HU3KOMOJIEKYJSIPHBIMU 3JIEKTPOIUTAaMHU. VI3MeHeHue CBOOOAHON SHEpruu MpH
MOHM3AINH U KOH(OPMAIITMOHHOM TIEPEXO/IE.
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61. KoHIIEHTpUpOBaHHBIE PACTBOPHI MOJIUMEPOB. 3aBUCHUMOCTh BSI3KOCTH OT CKOPOCTH
cABUra. HrproTOHOBCKHE U HEHBIOTOHOBCKUE KUAKOCTH. AHoManIus BI3KOCTH.

62. Tukcorponus u AuiaaTaHcus. 3aBUCUMOCTh BSI3KOCTU PAaCTBOPOB OT KOHLIEHTPALIUH.

63. JXKXuaKoKpuCTaUIMUECKUE COCTOSHUS MOJUMEPOB. JIMOTpOmHBIE U TEPMOTPOIIHbBIE

KHUIKHC KpUCTaJlJIbl

IMOJIMMEPOB.

OCHOBHEIE obnactu

KUAKOKPUCTATUINYECKOM COCTOSIHUU.
64. Jlnarpamma (ha3oBOT0O COCTOSIHUS MOJIMOCH3MITITyTamMmaTa.
65. Apomarndeckue monuaMuibl, G-crnmpaibabie nonunentuasl, JJHK u rpedneoOpasubie
MoJIMMEPbl  Kak JkecTkorienmHbie BMC, ocHOBHOHM KpuTepuil mepexona uX B Me3oMopdHoe

COCTOsIHHC.

66. Kuakokpucraiinueckoe

MNOJIMJUSTHIICUJIIOKCAaHa U T. 1.

yHopsiioYeHHE

67. CtpykTypa aMOp(hHBIX U KPUCTALITMYECKUX TTOJTUMEPOB.
68. Tpu ¢pu3nIecKux cOCTOSTHUS aMOP(HBIX MTOJIMMEPOB.
69. BpICOKORIaCTHYECKOE COCTOSHUE KaK pelaKCcallMOHHbIN MTPOIIECC.
70. InacTuduKanys moJImMepoB.
71. MexaHn4ecKkue CBOMCTBA MOMMEPOB. JledhopMalimoHHbIC CBOKMCTBA ITOJIMMEPOB.
72. BoIiHyX/I€HHAsI 3JTACTUYHOCTD U SIBJICHUS] OpUEHTALUU. 3HAYEHHE OPUEHTAIUH.
73. IIpoYHOCTH M IOJATOBEYHOCTH MOJUMEPOB.

IIPUMCHCHUA

IMOJIMMEPOB:

IMOJINMEPOB B

nosmdocdazeHa,

I[Inanupyemble pe3y/bTaThbl 00y4eHHUs /151 POPMUPOBAHUS KOMIIETEHMIt

HNHaukaTopbl JOCTHKEHUS

Pe3yabTaTrhl 00yueHust

IIpoueaypa oueHuBaHUsA

KOMIIETEeHIMH (3HATB, yMeTh, BJIA/1€Th)
OIIK-1,2 3HaeT. OCHOBHEBIE 3aKOHBI U CobecenoBaHue.
[TpemaraeT HHTEPIIPETALIUIO 3aKOHOMEPHOCTH, Onpeaesomue | Boimonnenue

pe3yIbTaTOB COOCTBEHHBIX
9KCIIEPUMEHTOB U PacYeTHO-
TEOPETUYECKHUX PadoT ¢
UCIIOJIb30BaHUEM
TCOPCTUICCKHUX OCHOB
TPaIULIMOHHBIX U HOBBIX
pa3aenoB XuMuu

HalpaBJICHUE U PE3yJIbTAT
MIPOTEKAHUS MTPOLIECCOB B
OpPTraHUYECKUX PEAKITUIX

MPAaKTUYECKUX padoT.

YMeeT: IpOBOIUTH EPBUYHBIN
aHAJIN3 PE3YJIBTATOB C yYETOM
O0IIMX 3aKOHOMEPHOCTEH,
hopMyIUpyEeMBIX B paMKax
OpPraHMYeCKOH XHMMHUH

CobecenoBanue.
Beinonnenue
PAaKTUYECKUX padoT.
OdopmiieHre 0TYETOB MO
1a0opaTOpHBIM paboTam.

YmMmeer: rpaMoTHO (GOpPMYJINPOBATH
BBIBOJIBI

CobecenoBanue.
OdopmieHre 0T4ETOB 10
1a0opaTOpHBIM paboTam.

OIIK-2.1

Paboraer ¢ XUMHUYECKUMU
BEIIIECTBAMHM C COOJIIOICHUEM
HOPM TEXHUKH 0€30IaCHOCTH

3HaeT: npaBuiia 1 HOPMbI TEXHUKU
0€30MMacHOCTH MpH padboTe ¢
XMMHUYECKMMHU PEaKTUBAMH U
¢usznueckuMu npudopamu

Brimonnenne
1abopaTOPHBIX padoT.

OIIK-2.2

[TpoBOIUT CTaHIAPTHBIC
OTIepAIMH JIJIsl OTIPEICIICHUS
XUMHUYECKOT0 U (ha30BOTO
COCTaBa BEIIECTB U
MaTepHaJiOB HA KX OCHOBE

YmMmeer: paboTaTh Ha CTAaHJAPTHOM
aHAJIUTUYECKOM 000PYOBAHUU:
AHAJTMTUYECKUX M TEXHUYECKUX
Becax, pepaKkTomMeTpe

Beinonnenue
1a00paTOPHBIX padoT.

Buaiajeer: HaBbIKaMH pabOTHI €
COBPEMEHHBIMH XUMHUYECKUMHU
npubopamu, IpueMamMu
OpraHM3ali METOJUKH paboT npu
pELIEHNN NOCTAaBIEHHON 3aJauH.

CobecenoBaHue.
Brinonnenue

1abopaTOPHBIX padoT.
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OIIK-4.3 3HaeT: npaBuia COCTaBJICHUS Beinonnenue

OGpabatbeIBaeT 1 MPEACTABISIET | TPOTOKOJIOB JTA00OPATOPHBIX 11aGopaTOPHBIX PadoT.
pe3yabTaThl 1a00PATOPHBIX HCTIBITAaHUH
HCIIBITAHUH B COOTBETCTBUU C
JIeHCTRYIOTHMH YMeer: npeacTaBuTh pe3yJibTaThl OdopMIieHHE OTYETOB 110
TEeXHOIOTMIECKUMHI OIIBITOB U PaCUYCTHBIX pa60T Ha60paTOpHBIM pa6OTaM.
periaMeHTami COIIIACHO TpeOOBaHUAM

JEHCTBYIOMINUX TEXHOJIOTHYECKUX

pErJIaMeHTOB
OIIK-6.1 3HaeT: npaBuiia COCTaBICHUS Brinonnenue
[Ipencrapiser pe3yabTaThl IIPOTOKOJIOB OTYCTOB XUMHYCCKUX | maGOpaTOPHBIX padoT.
paboThI B BUJIE OTUETA IO OIIBITOB
CTaHJapTHOM (Gopme Ha YMeer: npeacTaBuTh pe3yJibTaThl OdopMmIieHIE OTYETOB 110
PYCCKOM SI3bIKE OIIBITOB M PACYETHBIX pabOT nmabopaTOpHBIM paboTam.

COTJIACHO TPEOOBAHUSM B JTAHHOM
00JIaCTH XUMUU.

KPUTEPUU OHEHUBAHUA PE3YJIbTATOB OBYUYEHMUA:

1. Crynenty HeoOXoauMO BBIIOJHUTH 5 jabopaTopHbix paboT. Kaxknas pabota
OlleHMBaeTcs MakcuMyM Ha 3 Oamwra. [lpu BeImonHEHWH 51TabOpaTOPHBIX PabOT OIEHUBAETCS
TEXHHKA BBIIOJHEHUS, 0OpMIIEHHE OTYETOB, BKIIFOYAIOIIEE PACUEThI 33IaHHOTO CHHTE3A.

2. [TIlpemycmotrpeno 5 coOeceoBaHHMI TI0O TEOPETHUYSCKOMY MaTepualy B  BHIC
KOJUTOKBUYMOB. Kaxkas Tema orieHnBaeTcs MakcuMyM Ha 3 Oasia.

MaxkcruManbHOe KOIM4YecTBO 0aisioB Ha sk3amene 30.

OueHka «Hey10BJIeTBOPUTEIbHOY !
¢parMeHTapHOE€ 3HAHWE MpeaMeTa, OTCYTCTBHE YMEHUH W HaBBIKOB NPHUMEHEHHUS METOJOB U
MOJIXO/IOB U3y4aeMOi JUCIHUILIMHBI IPH pEIIeHUN yueOHbIX 3a1a4 (MeHee 50 6amioB).

OneHka «y10BJIETBOPUTEIHHOY !
HECHCTEMAaTHU3HPOBAaHHBIC 3HAHHS MpeIMeTa, YacTUYHO CPOPMHUPOBAHHBIE YMEHHUS M HaBBIKU
NPUMEHEHHS METOJIOB U TOAXO0/I0B U3y4aeMOi TUCIHMIUIMHEI IPH pelIeHu: yueOHbIX 3a1ad (50-69
0asoB).

Ouenka «xopomoy»:
B II€JI0OM, c(hOpMHUpPOBAHHBIE, HO COJEp:Kallhe OTAEIbHBbIE MPOOENbl 3HAHWS NpeAMETa, YMEHUe
MPUMEHSTh METOJBI M TIOJXO/bl H3y4aeMOW JTUCIUTUTHHEI TIPH PEIICHUH YYEOHBIX U MPAKTHICCKIX
3a/1a4 ¢ MUHUMAJIbHBIM KOJIMYECTBOM OLIMOOK HEMPUHIIUITHAIBHOTO XapaKTepa, HaTM4nue HaBBIKOB
NPUMECHECHHUST METOJOB M TIOJXOJIOB HW3y4aeMOW JUCIUIUIMHBI TIPH PEHICHUH Y4YeOHBIX U
npakTrudeckux 3amgad (70 - 85 6amios).

Ounenka «OTJIMYHO»:
c(OpMUPOBAHHBIE U CHUCTEeMATU3MPOBAHHBIC 3HAHUS TpeaMeTa, CPOPMUPOBAHHBIE YMEHUS H
HABBIKM TIPUMEHEHHUS METOJIOB WM IOJXOJ0B M3yYaeMOH JHCIHILIUHBI MPH PEIICHHH YYCOHBIX U
npakTHyeckux 3aaad (86-100 6amios).

Paspaborumnkm:

=
7 i//f_’f::"'—ﬁ' J.X.H., Ipodeccop Kuwxnses B.H.

~ 4 (nodnucqh)_j (3aHUMaemMas O0AHCHOCTY) (uHuyuanvl, pamunus)

IIporpamma coctaBieHa B cooTBeTcTBUM ¢ TpeboBanusmu @PI'OC BO u yuerom
pexomenaaruii [IOOI1 mo HampaBiIeHUIO MOATOTOBKH.
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[Iporpamma paccMoTpeHa Ha 3acedaHUu Kadeapbl TEOPETHYECKOW W TMPHUKIATHOU
OpraHMYECKON XMMUU U MOJIMMEPU3ALMOHHBIX ITPOLIECCOB
ITpotokon Ne 07 ot «13» mas 2022 r.

3aB. kadenpoit /‘,/(/‘»{g e ) Onenpmredd O.A.
/ ,/
/
7

Hacmoswas npoepamma, ne modxcem Ovlmb 60CHpouzsedeHa Hu 6 Kakou gopme 0Oe3
npeosapumenbHo20 NUCbMEHHO20 paspeuletuss Kagheopul-paspabomuuxa npocpammbl
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