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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
HEOoOXOUMO TpU JajbHEHIIeM OO0y4yeHHMH B MarucTparype U aclupaHType, a Takxke B cdepax
npoeCCUOHATILHON JIEATENIbHOCTU: 3JpaBOOXpPAaHEHHE (CHHTE3 M KOHTPOJb KadyecTBa), XUMHUS
MIPUPOTHOTO OPTAaHUYECKOTO CHIPhs (M3yUEHHE COCTaBa M pa3paboTka CIOCOOOB MepepadOTKU U
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», npoduib: TeopeTHUecKas U IPUKIATHAS XUMUS.



IlepeyeHb MIaHNPYEMBbIX Pe3yJbTATOB 00yUYEeHHS M0 TUCUUIJIMHE (MOAYJII0), COOTHECEHHBIX €
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 XMMHUYECKON HAyKU

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
coOJII0ICHUEM 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
¢busnyeckuMu mpudopaMu

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 BBICOKOMOJIEKYJIIPHBIX
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




3a4eTHBIX €QUHAL], 63 4acOB HA 3K3aMeEH
dopma MPOMEKYTOYHOU aTTECTALMU: DK3aMEH

y‘leﬁHLIX 3aHSATHI M OTBEJEHHOI0 HA HUX KOJHYECTBA aKaJAeMHYECKHX YaCOB

IV. COAEP)KAHUE U CTPYKTYPA JUCHUIIJIMHbI

TpymoeMKOCTh JUCIUIUIMHBI COCTABISAET / 3a4€THBIX €IWHMUII, 252 yaca, B TOM uucie 1.5

4.1. Conep:kaHue THCHUILUIUHBI, CTPYKTYPHMPOBAHHOE N0 TeMaM, ¢ YKa3aHHeM BH/I0B

/it

Pasnen quciuIuInHbL/ TeMbI

Cewmectp

Bcero uacos

Bunbl yueOHOI paboThI, BKITFOUast

CaMOCTOATENbHYI0 paboTy 00yuarommxcs

U TPYJIOEMKOCTb
(B gacax)

KonrakTHas pabota
IpenojaBaress ¢

W3 HUX NpakTUyYecKas MoAroToBKa
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00y4aromuMucs §

2

(SR > [T

22 g £ =

= 29 g2 S g

= o?& =9 = Q o o

=t g g e S a & 3

Z s =R 5 B s

[} =TSR 4 > = 3
= ] 25

§E° g% ©
= E <

DOopMBI TEKYLIETO
KOHTPOJIS
yCIEBAEMOCTH;
Dopma
TIPOMEKYTOUHOM
aTTeCTaluU
(no cemecmpam)

Paznen 1. Knaccudukanusi BbICOKOM

OJICKYJSIPHBIX COQHHHEHI/Iﬁ

OO1ue cBeneHusa o

1 | BBICOKOMOJICKYJISIPHBIX 6 2 - 10 -
COCIMHEHUSIX
Knaccudukammst
2 | MOTMMEPOB M HX 6 2 4 10 KomnnokBuym
Ba)KHEHIINE
PEACTaBUTENN
CrtpyKTypa 1 cBOMCTBa Hposeprka
3 6 2 6 10 oTtueToB JIP,
MaKpOMOJIEKYJT
KOJIJIOKBUYM
IIpoBepxka
4 | PacTBOpHI MOTMMEPOB 6 2 6 10 otueroB JIP,
KOJJIOKBHYM
[ToIM3MEKTPOIIUTEI IIposepka
5 6 2 4 10 otueToB JIP,
KOJIJIOKBUYM
Paznen 2. XumMuyeckne CBOiiCTBA U CHHTE3 BHICOKOMOJIEKYJISIPHBIX CO€INHEeHMit
CrpykTypa 1 OCHOBHbBIE ITpoBepka
6 | ¢usmueckue cBoiicTBa 6 8 10 10 otuetoB JIP,
NOJMMEPHBIX Tell KOJIJIOKBUYM
Cunres [IpoBepka
7 | BBICOKOMOJIEKYJISIPHBIX 6 8 14 10 otuetos JIP,
COCIMHEHUI KOJUJIOKBHYM
XMMUYECKUE CBOMCTBA U ITposepka
8 | xumHueckue 6 8 16 21 otueToB JIP,
IpeBpaleHHs] TOJUMEPOB KOJIJIOKBHUKM
Hpowexyrotas 13 | 10 IK3aMeH
aTTecTanus
Hroro uacos 252 34| 60 |13 10| 91 44




4.2. I1naH BHeayTUTOPHOH CAMOCTOATEIbHON PadoThl 00yUaIOUIUXCSI 110 JUCIIUIIJIMHE

CamMocTosTenbHas padoTa 00yJaromuXxcst Y4ebHo-
3arpar METOAUYECKOE
Cemect . Cpoxku OreHo4yHoEe
HasBanne paszneina, TEMBL BI/IZ[ CaMOCTOSATCIIbHON bl obecrieuenue
P padoTh BITOHEHHI BpEMeEH CPEACTBO CaMOCTOSTEIEHOM
A
u (4ac.) paboTsl
O6uue cBenenusa o |[Toaroroska x VertHOE YuebHoe nocobue
6 |BBICOKOMOJIEKYJISIPH |CEMUHAPCKOMY 10 |coBecenopan |«BPICOKOMOINEKYISPH
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 10 |YcrHoe bIe COCIMHEHHS».
cobecenoBaH
3aHATHIO 110 TEME
MIPEJICTAaBUTENH e
6 |Crpykrypau [TogroroBka oryera lpaxTukym no
CBOI‘/’ICTBa o HP BBICOKOMOJICKYJISIPHbBIL
HpOBepKa M COCAMHCHUAM
MaKpOMOJIEKYJT «Bucko3umerpus 10 | rqera mo
PacTBOpPOB JIP.
MOJIMMCPOB» Komtoksuym
6 |PacTBOpBI [ToaroroBka otyera Hposepka  |[IpakTiKy™m 110
HOJ‘II/IMepOB 1o J‘[P OTYCTAa I10 BBICOKOMOJICKYJISIPHbBL
JIP. M COEUHEHUSIM
«Buckosumerpus 4
pacTBOpOB
TTOJINMEPOBY
6 |PactBOpBI IToaroroBka otuera IIposepka  |IIpakTHKYM 110
TIOJINMEPOB o JIP oT4eTa 1o BBICOKOMOJIEKYJIIPHBI
R P —— JIP. M COEUHEHUSIM
ypoua p 6 |KomiokBuym
0€ TUTPOBAHUE
pacTBOpOB
TTOJINMEPOB)
6 |[Homudnextponutsl |[loaroroBka oTuera Hposepka  |[IpakTikym mo
o HP OoT4eTa 110 BBICOKOMOJICKYJISIPHBIL
abote. M COEIMHEHUSIM
«DNEKTPOXUMHUYECKO 10 % :
OJIJIOKBUYM
€ TIOBEJICHUE
TIOJIMAJIEKTPOJIUTOBY
6 |Crpykrypan [MoaroroBka otyera Hposepka  |[IpakTrky™m 110
OCHOBHEBIE o HP OT4YECTa I10 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 Hposepka  |[IpakTikym 1o
BBICOKOMOJIEKYJISIpH |10 JIP «PannkanbHas 9 |oTderano | BLHICOKOMONCKYJIAPHEL
o JIP. M COCIMHECHHUSIM
BIX COCAMHEHUI COTIOJIMMEPU3ALIUSDY K
OJUIOKBUYM
6 |Cunres IToaroroBka oTueTa Hposepka  |[IpakTuKym 1o
BbICOKOMOUIEKYJSIpH |10 JIP «KaTtnonHast 4 |OTicTANo IBICOKOMOJICKYJIPHAL
. JIP. M COEUHEHUSIM
BIX COCAMHEHUI MOJIMMEPHU3AITUS K
OJUIOKBUYM




CamocTosTenpHas padoTa 00yJaromuXxcst 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 21 POBep A
OTYcCTa 110
MpeBpaIieHus MIOJIUMEPOBY» JIP.
IOJIMMCPOB Komroksuym
OO01mmast TpyA0eMKOCTh CAaMOCTOSITEITLHOW PabOTHI IO 91
JTUCITUTIIINHE (Yac)
Brogxer BpeMeHH caMOCTOATEIbHOM padoThl,
NnpeaycMOTPEeHHbIN Y4eOHbIM NJIAHOM /J1Isl TaHHOM 91
AMCIMILIMHBI (Yac)

4.3. Conep:xxaHue pa3/iejioB U TeM TUCHHUILINHBI

TpynoemkocTs
JMCIUTUINHBI 7
(3.e.)
HaumenoBanune | Pa3znen 1. Kimaccuukanusi BBICOKOMOJIEKYJISIPHBIX COeIMHEHUI
OCHOBHBIX 1. O0mue cBegeHNS 0 BBICOKOMOJICKYJIAPHBIX COeIMHEHUAX
pasaeion MecTo HayKu O TOJUMEPAX KaK CaMOCTOSTENIbHON (pyHIaMeHTalIbHOM 00J1acTi
(Motyeit) 3HAHUS CPeNU APYTUX PyHIAMEHTAILHBIX XUMHUECKUX HayK. Ee poib B

Hay4YHO-TEXHUYECKOM IPOIPECCE U OCHOBHBIE HCTOPUUYECKUE ITAIIBI €€
pa3Butus. Bxitag pycckux y4eHbIX B 3apOKICHHE U Pa3BUTUE HAYKH O
nosimMepax. [Ipeamer u 3a1aun HayKn 0 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUSAX
(monumepax). Posib mommMepoB B KUBOM MPUPOJE U UX 3HAUECHUE KaK
MPOMBIIIICHHBIX MaTepHaJoB (IJIACTMACCHI, BOJIOKHA U TUICHKH, TOKPBITHS).
OcCHOBHbIE TOHATUS W OIpPEAETICHUs: MOJIUMEp, OJUTOMEpP, COOTHOLICHHE
MIOHATUI "mosmmmeps!” u "BBICOKOMOJIEKYJISIPHBIE COEUHEHUS".
Maxkpomonekyia M ee xumuueckoe 3BeHO. CreneHb (K03 QHUIMEHT)
MOJINMEPU3allMl M KOHTypHas JiauHa Lenu. Kputepunm pasrpaHuyeHus
BBICOKOMOJIEKYJISIDHBIX ~ CO€AMHEHMH M  HU3KOMOJIEKYJISIPHBIX  BEILECTB.
Ilepexon OT MOHOMEpPOB K MOJMMEPHBIM LENSAM BO3pPACTAlOLICH JUIMHBI.
[TomumepHOe cocTosiHUE Kak ocobast (popMa CyIiecTBOBAHHUS BEIIECTB.

2. Kinaccnduxkanusi noJTMMepoB M UX Ba)KHeHIIHe MPeACTaABUTe/ N
Krnaccudukanuys monuMepoB B 3aBUCUMOCTH OT TPOUCXOXKACHUS, XUMHUUECKOTO
COCTaBa M CTPOCHUS 3BEHBEB M MaKpOMOJIEKYJsipHOM uenu. IIpuponHsie,
CUHTETHYECKHE u HCKYCCTBEHHbIE MTOJINMEPBHI. Opranuueckue
(371EMEHTOOpraHNYECKUE) M HEOpraHUYecKHe noauMmepbl. ['oMouenHele u
reTepolenHble NoauMepbl. JInHeliHble, pa3BeTBICHHBIE U CHIUTHIE MOJUMEPHI.
I'omomnonumepsl, CONOIUMEpPHI, OJI0K- U IPUBUTHIE COTTOIIUMEPHI.

OcHoBuble mnpezactraButenu. Cnocobbl momyudeHus. CpoiictBa u obnactu
IIPUMEHEHHS.

Kap6ouenusie monumepsl. [lonuMepsl U conoaumepbl MOHOOJNIE()UHOB U HX
IIPOU3BOJHBIX: MOJIMATUIIEH, TOJUIPONIIEH U UX COMOJIMMEPHI, MOJUCTHPOII,
MOJINBUHUJIXJIOPUA, TOJUMEPbl aKpPWJIOBOTO M METAaKpUJIOBOIO  PSIJIOB.




[Tonmumepsl M COMOJMUMEPHI IUONEPUHOB (IUEHOB) M HUX MPOU3BOJHBIX:
noauOyTagueH M €ro  CONOJMMEpBl, IOJUM3ONPEH, IOJUXJIOPIPEH.
Kap6ouuxinyeckue MIOJINMEPBI: ¢benondopmanberuIHbe CMOJIBL,
NOJU(EHUIICHBI, TOJIU-1-KCUIIUJIEH.

KapOorerepouenusie monumMepsl. [lomumepsl, copep)kamiue KHUCIOPOA B
OCHOBHOM TIeNU: MOAMI(PUPBI MPOCThIe (TMOJUITUICHOKCH), TMOTUIDUPBI
CIIO)KHBIE  (HONMATUIIEHTepedTanar, H(TaIEeBbIe CMOJBI), MOJHAIETAIN
(MOJINOKCUMETHIIEH, LIEJUTI0I03a U €€ IIPOU3BOHBIE).

[lomumepsl, coxmepkamme  a30T B~ OCHOBHOM  LIEMU:  IMOJIMAMHJIBI
(mosiMKarnpoIakTam, [OJIUT€KCaMETUIICHAUIIAMU L), HOJIMYPETaHBbl,
MOJIUIETITUABI, OCNTKU, TIOHATHE 00 X OMOTOTHYECKUX (DYHKITHSX.

ITomumepsl, cogepxamiye Gochop B OCHOBHOM LieNU: HYKJIEHMHOBBIE KUCIIOTHI,
MOHATHE 00 UX OMOIOTUYECKUX (DYHKIIHSIX.

[Tomumepsl, comep:kaliye cepy B OCHOBHOHM ILIENH: MPOCTHIE MOJIUTHOIDUPHI,
MOJUCYIb(UIBI, TIOMUCYITH(POHBI.

OneMeHTOreTepolenuble  noaumepsl.  [lonmucunokcansl  (CHIIOKCaHOBBIE
Kayaykd 1 nokpeitus). [Tomudocdarsr. [Tommdocdaszens.

3. CTpyKTypa U CBOHCTBA MAKPOMOJIEKY.JI

Kondurypanuonnas uzomepust 1 KOHGUrypauus MaKkpoMoseKyJbl. JIokaibHble
KOH(HUTypaIOHHbIE H30MEpHI B MaKpOMOJIEKyJIax MOJIIMEPOB
MOHO3aMEILEHHbIX ITUJICHOB U JUeHOB. CTepeoperyisipHble MaKpOMOJIEKYJIbI.
Kondpopmanmonnass  m3omepuss ©u  KoH(poOpMamuMs  MaKpOMOJEKYIIHI.
Kondpopmaunonnele = mepexoapl B MOJEKyJaX  IMOJMITHICHA U
MOHO3aMEIIEHHBIX TOJIMATHICHOB. BHYTpUMONEKYIIpHOE BpamieHHEe H
rMOKOCTh ~ MaKpOMOJIEKYJIbl. ~ DHEpreTHueckue  Oapbepbl  BHYTPEHHETO
BpaiieHus. [loBopoTHble HM30Mephl M THOKOCTh peanbHbIX Ienei. CpenHee
paccTosiHHE MEXJy KOHLIAMHU LEeNHM KaK XapaKTepUCTHKA, YyBCTBHUTENIbHAs K
KOH(OPMAIIMOHHOMY COCTOSIHHIO 11eTii. MoJiens ¢CBOOOTHO-COWICHEHHOHN e
U LIENH C 3aTOPMOXEHHBIM BpalieHueM. TepMoanHaMuuecKas 1 KUHETH4ecKas
rHOKOCTh ~ Makpomoiekyn.  CBs3p  MEXKAy  CpelHUMH  pa3Mepamu
UACAIU3UPOBAHHOIO KIyOKa M KOHTypHOH JuimHOW 1enu. IloHstue o
cratnieckoM cermente (cermeHT KyHa). BenmnumHa cermMeHTa W mapamerpa
3aTOPMOYKEHHOCTH BpAIEHUS LENH, KaK SKBUBAJIEHTHOE BbIpaXKeHHUE I'MOKOCTH
MaKpOMOJIEKYJIbl. B3aUMOCBS3p XMMHUYECKOTO CTPOSHHUS MAaKpOMOJIEKYJ M HX
IMOKOCTH.

Baxneiimme cBolcTBa BBICOKOMOJIEKYJISIPHBIX COeIMHEHUN. Poib
YCPEIHEHHBIX XapaKTePUCTUK MPH OMUCAHUH CTPOSHHUS U CBOMCTB MOJUMEPOB.
MoeKysIpHO-MaCCOBBIE XapaKTEPUCTHKH MTOJTUMEPOB: yCPETHEHHBIE
MOJIEKYJISIpPHbIE Macchl (CpeHeBecoBas U cpegHeuncioBasi MM), noHsTHE O
GyHKIUSAX MOJIEKYJIsipHO-MaccoBoro pacnpeaeneHus (MMP).

Pasnen 2. XuMnueckne CBOMCTBA H CHHTE3 BBICOKOMOJICKYJISIPHBIX
coeIMHEeH U

4. CuHTE3 N0JIUMEPOB

[Tytn cuHTE3a MOIMMEPOB: MOJIMMEPU3ANUs U MOTUKOHIeHcanus. [loHsaTHe o
LHEMHOM M CTYINEHYaTOM MeXaHM3MaxX pOCTa Lenu. AKTHUBHBIE LIEHTPHI
MOJTMMEPHU3AIMOHHOTO TIpoliecca. BIUsSHWE CTPOCHHMS MOHOMEpa Ha €ro
CKJIOHHOCTb K IOJIMMEPU3AIIUH 110 ONPEACTICHHOMY MEXaHU3MY.
TepmoauHaMuka TOJMMEpH3AIIMA MOHOMEPOB, COJIEPIKAIINX KPAaTHBIC CBSI3H.

[Tonumepu3anoOHHO-IETIONIMMEPU3ALIMOHHOE  PABHOBECHE. IIpenenbubie
TEeMIIepaTypsbl NOJMMEPHU3ALUN U PABHOBECHBIE KOHIIEHTPALMY MOHOMEPA.
PanukanbnHas MIOJIMMEPU3ALUS. Nunnyuposanue paguKaIbHON

noJiuMepu3a (cnocodbl Bo30Y:kKJIeHUsT MOHOMEpOB). THIbl MHMIIMATOPOB.
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Peakiium pocra (moHatue 00 WOCaNbHONH PpaJUKAIBHOW PEAKIMOHHOM
cnocoOHocTH) Peaknun mepemaum menu (Ha MOHOMEP, PacTBOPHUTEINb,
NoJIUMep,  CHelHajibHble J00aBku). HrubupoBanue moIMMepU3aIlUN.
KuneTnka pagukanbHON NOIMMEpHU3aLUU IIPU MaJIbIX CTEMEHSAX MPEBpaLLCHHS.
[lonsTue o  KBasucrauMoHapHOM  cocTosHMU.  CpenHsAst  CTEleHb
nonmumepu3anuu. "T'enb-3pdext". Perynupyemas mnceBmoxuBas paadKaibHAs
IIOJINMEpU3ALIHSL.

PagukanpHast cononuMepusalnus. YpaBHEHHE cOCTaBa colojiuMepa Juis
Ha4yaJbHBIX CTaJul mpouecca. KOHCTaHTHI cONMOJIMMEpU3aLUs, METOAbl HX
ompenenenus.  Jluarpamma  coctaBoB  comoiumepoB.  [lonstue 00
OTHOCHUTEJIBHOM pEaKIMOHHON CIIOCOOHOCTH MOHOMEPOB IIPU paJUKaJIbHOMN
conoaumepu3au. Poib MOJIAPHBIX UM MPOCTPAHCTBEHHBIX (akTopoB. Cxema
Andpes-llpaiica "Q-e". Comomumepbl €O CIy4alHBIM U PETYJSPHBIM
4yepel0BaHUEM 3BEHBEB.

WNonnass mnonumepusauus (OTAMYUS OT PaJUKaIbHOW THOJUMEPU3ALIMH).
BnusiHue cTpoeHuss MOHOMEpa Ha €ro CKJIOHHOCTh K HOJMMEpH3alMU IIOo
KaTHOHHOMY WJIM AaHHOHHOMY MexaHu3MmaM. KaTuoHHas mnosumepusanus
(MvHUIUEpOBaHWE, POCT W  OOpeiB  1ernn). KuHeTHMKa  KaTHOHHOU
nojuMepusanuu. BiusHue — TemmepaTypbl  Ha  CKOPOCTh — KaTHMOHHOM
MOJINMEPU3aLMU U MOJIEKYJIIpHYIO Maccy nosiuMepa. MHunuupoBanue, poct u
OrpaHUYEHUE  LeNu [pd  aAHUOHHOM  MOJMMEepHU3aluu.  AHHOHHas
noyiuMepu3anus (MHUIUUPOBAaHUE, POCT U 00phIB Lenu). KuneTrka aHnoHHON
MOJIUMEPHU3ALIH.

CrepeoperyiisipHasi KOOPJIMHALMOHHO-MOHHAs IOJMMEpU3alusi. AHHOHHO-
KOOp/AMHAIIMOHHAsT  [ojauMepu3anus  JueHoB.  KoopauHalMoHHO-MOHHAs
IOJIMMEPU3aLMs Ha TETEPOreHHBbIX KaTtanu3aropax [{urnepa-Harra.

CrniocoObl mpoBeaeHus nonuMepusauuu. [lonmumepusanus B Macce, pacTBope,
CYCII€H3HH, IMYJIbCUU.

ITonnkonaeHcanus. MoHOMepEl 1S ONMKOHAeHCauuu. OCHOBHBIE Pa3InyMs
MOJINMEPU3ALMOHHBIX U MOJUKOHACHCAMOHHBIX MporeccoB. Knaccupuxkanms
peaknuuii  MOJUKOHJCHCAMM. TepMOJMHAMMKa  IOJUKOHJEHCALUU U
MOJINKOH/ICHCAIIUOHHOE ~ paBHOBecue. BinsHMEe XMMHUYECKOM  MPHUPOJbI
MOHOMEPOB Ha PaBHOBECHYIO CTENEHb npeBpaiieHus.KuHeTnka nMHEHHON
MOJINKOHJCHCAIUM. BiusHUE KOHLEHTpallMM MOHOMEpa, TeMIIepaTyphl,
KaTaJn3aTropa Ha CKOPOCTh MOJIMKOHACHCAIUH.

BnusHue KOHIEHTpalMM MOHOMEpA, JKBHUBAJECHTHOCTH  KOHIIEHTpAIUil
(GYHKIMOHANBHBIX ~ TpyNN,  TEeMIepaTypbl,  KaTajlu3aTopa,  IpUMECH
MOHO(YHKIIMOHAJIHBIX ~ COEAMHEHUH,  yAaJeHHs]  HU3KOMOJIEKYJISIPHOTO
BEIIECTBA HAa MOJIEKYJIIPHYIO Maccy MojuMmepa (Ha NpeAeNbHYI0 CTEeleHb
MTOJTMKOHICHCAITIH ).

OCOOEHHOCTH  TOJIMKOHJEHCAMH  MHOTO()YHKIIMOHAJIBHBIX ~ MOHOMEPOB.
[ToGouHble peakuu MpH NOJUKOHAECHCALUHU: LUKIW3alMs MOHO-, N-MEpOoB,
JIECTPYKLUS MOHOMEPOB U TOJIMMEPOB; OOMEHHBIE pPEAKIMH MEX]IY
HCXOJHBIMU BEIIECTBAMU U MAaKPOMOJIEKYJIaMH.

[Tpumepbl  BaXHEMIIMX  MOJMKOHICHCAIMOHHBIX  peakuuid.  CrocoObl
MIPOBEICHUS MOJIMKOH/IEHCAIMH: B paciliaBe, B pacTBOpPE, HAa IpaHuUlle pa3jena
das.

5. PacTBOpBI I0JIMMEPOB

OOmiee mpencTaBieHUE O PAacCTBOPAaxX MOJIMMEPOB. VICTUHHOCTH MOJIMMEPHBIX
pactBopoB. [IpaBuio ¢a3 u npuMeHeHHe ero K pacTBOpaM IOJUMEPOB.
da30BbIE AUarpaMMbl CUCTEM MOJIMMEP — pacTBOpUTENb. [IoHATHE O BEPXHUX U
HIOKHUX KPUTHYECKHMX TemIepaTypax cMmemieHus. OcoOeHHOCTH mpoliecca
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pacTBopeHusi moinuMmepoB. Mexanu3m  HaOyxanus. OrpaHudyeHHOE W
HeorpaHWYeHHOE HaOyxaHue. TepMoInHaMUYeCKI KPUTEPH paCTBOPUMOCTH.
OHJI0TEPMHUUYECKOE, IK30TEPMHUUECKOE UM  aTEPMUYECKOE  pacTBOpPEHUE
MOJINMEPOB.

OCOOEHHOCTH TEPMOJMHAMHYECKOTO TOBEICHUS MAaKpPOMOJIEKYJl B pacTBOpE.
NneanpHbie pacTBOpHI (onpenencHue). XuMUYECKHN MOTeHIuaN. 3akoH Pays,
3akoH Bant-T'odpda. IlomoxuTenbHbIE W OTPUIATENBHBIC OTKIOHCHHUS OT
UJCAIbHOCTH pPeajbHBIX pacTBOPOB. OTKIOHEHUS OT HACATBHOCTH B CIydyae
MIOJINMEPHBIX pacTBOPOB. (OCMOTHYECKOE JaBJIEHUE PACTBOpA IOJIMMEpA.
VYpaBHeHHE COCTOAHMS TMOJMMEpa B pacTBope. BTopoil BHUpHAIBHBIN
Kodpuunent. PakToppl, BIUSAIONIME HA BEIUYUHY BTOPOTO BHPHAIBLHOTO
kod(durmenta. ToTa-Temmeparypa M TATa-pacTBOPUTENH (TITa-yCJIOBHSA).
3aBUCUMOCTb KPUTUYECKOW TEMIIEpATypbl CMELIEHUS! OT MOJIEKYJIIPHOU MacChl
nonuMepa. Onpezenenue TaTa-TeMIeparypbl U3 (a3oBbIX AUAarpaMM MOJIUMEpP-
PacTBOPUTEIIb. TepmoanHamuyeckoe KauyecTBO pacTBOpUTESL.
HeBo3Mmymiennblie pazmepsl TepMoguHaMUYECKH CErMEHT Kak Mepa THOKOCTH
MakpoMoJeKyibl. [loHsTre o ko dunrenTe HabyxaHusl.

I'mpponnHamuyeckue CBOMCTBA MakpOMOJEKYJ B pactBopax. I[Ipuponma
BSI3KOCTH pa30aBJICHHBIX PACTBOPOB MOJUMEPOB. BS3KOCTHBIE aHOMAlWU B
pa30aBIeHHBIX pacTBOpax mojuMmepoB. Hambonpimas W HauMeHbIIas
HBIOTOHOBCKasi BSA3KOCTb. YpaBHeHue Ilyaseiins. AOcomoTHas BSI3KOCTb,
€IMHULIBI U3MepeHus BsA3KocTU. OTHOCUTENbHAsA, YJelbHas, IPUBEICHHAS U
XapakTepucThueckas Bs3kocTH. OmpesenieHne XapaKTepUCTHYECKON BSI3KOCTH
(ypaBHenue  XarruHca). CBsi3b  XapaKTEPUCTHUECKOM  BS3KOCTH  C
MOJIEKYJISIpHOM Maccoit monuMmepa (ypaBHenue Mapka-Kyna-XayBunka). CBs3b
XapaKTePUCTHUUECKON BSI3KOCTU CO CPEIHUMHU pa3MepaMd MaKpOMOJIEKYJ
(ypaBuenne @nopu-Pokca). OmnpeneneHue HEBO3MYIIEHHBIX pPa3MepOB
MaKpOMOJIEKYJI B TATa-yciaoBusix. Koaddunuent nabyxaHuss MakKpOMOJIEKYJI.
BnusiHue mnpuponsl pacTBOpUTENs Ha BS3KOCTh pa30aBIEHHBIX PaCTBOPOB
MOJINMEPOB M OLIEHKa  CTENEeHU  MOJMIUCHEPCHOCTH  MOJIMMEPOB.
Bucko3umeTpusi Kak METOJ OIpPEAEIEHUS CPEIHEBA3KOCTHOM MOJIEKYJISIPHON
MAaccChl.

da30BbIe PaBHOBECHS B PACTBOPAX MOJUMEPOB M OCHOBBI (DPAKIIMOHUPOBAHUS
oJIMMEpOB. MeTobl ONpesieNIeHnsT MOJIEKYJIIPHO-MAcCOBOIO paclpeesieHus
U (paKIMOHUPOBAHUS TOJIMMEPOB ((PpaKLMOHHOE OCAXKACHUE, (PPAaKLUOHHOE
pacTBopeHHe, TypOUAMMETPHS, TeNb-IIPOHUKAIOIIas XpomaTrorpadus).

MeToapl OLIEHKN CPEIHUX MOJIEKYJISIPHBIX Macc MOJIMMEPOB: CPEAHEUUCIOBOI
U cpeaHemMaccoBOM. Meroasl OmpeneneHus CpPeAHEUYHUCIOBOM MOJIEKYJIIPHOM
Macchl: OCMOMETpPHUS, F0yIIIHOCKONHs. MeToibl OnpeaesieH s CpeIHEMacCoBOM
MOJIEKYJISIPHOM MaccChl: CBETOpPACCESHHUE.

S. ITo1u3/1eKTPOIUTHI

Ob6mee MPEICTABICHUE 0 MOJUAIEKTPOITUTAX. Knaccudukamms
MOJIMANEKTPONUTOB.  [lONMKUCIOTHI,  MOJMOCHOBAHUSA,  MOTMAMQOIUTHL
CunpHple U cnabble TOMMAIEKTPONIUTHL. OOIas XapaKTepUCTHKA CBOICTB,
OTIMYME TMOJIUAIEKTPOJIUTOB OT HHU3KOMOJIEKYJISIPHBIX JJIEKTPOJINTOB MU
HEHOHOT€HHBIX MOJINMEPOB. Tepmonnnamuyeckue 0COOEHHOCTHU
MIOJINAJIEKTPOJINTOB.

HonuzanmoHHoe paBHOBECHME B pacTBOpax MOJUAIEKTpoauToB. IloHsTHE
CTETNIEHH MOHU3aLlUU U KOHCTaHTBI JUCCOLUALMHU AJI1 HU3KOMOJEKYJISIPHOTO U
BBICOKOMOJIEKYJISIPHOTO 3JieKTposuTa. OnpeneneHne KOHCTaHThl JUCCOLUAIIN
MIOJINAJIEKTPOJINTA MO Pe3yibTaTaM IOTEHIIMOMETPUUYECKOTO TUTPOBAHUS €TI0
pacTBopa. 3aBUCHMOCTh KOHCTAHTbHI JAMCCOLMAIMH OT CTENEeHH AUCCOIHAIMU
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i noaudaekTponuTa. KonpopmanmonHsle IpeBpalieHus MOIUICKTPOIUTOB
B pacTBOpax. BropuuyHas CTpyKTypa MAakpOMOJIEKYJ] HPHUPOJHBIX U
CUHTETUYECKUX IOJINAJIEKTPOJIUTOB. daxTopBHl, BbI3bIBAIOLINE
KOH(QOpPMAllMOHHbIE  TPEBpPALlCHUs B  PacTBOpax  IOJIUAJIEKTPOIMUTOB.
KoomepartuBuelii Xapakrep KOH(POPMALMOHHBIX  IEPEXOJOB IO JaHHBIM
IIOTCHIIUOMETPUYECKOTO  TUTPOBAHUA  IOJHMIJICKTPOJIUTA (Ha mpumepe
MIOJINMETUIIMETAKPUIIOBON KHUCIIOTHI).

I'mapoauHamMuyeckre CBOMCTBA JIMHEHHBIX IIOJUAJIEKTPOJIUTOB B PAacTBOPE.
3aBUCUMOCTb BSI3KOCTH pacTBOpa IOJIMAJIEKTPOIMTA OT KOHLEHTpalUuu U
BenuunHbl pH pactBopa. IlonuanexkrponutHoe HaOyxaHue. BiausHue wuoHHON
CHWJIbI Ha BSI3KOCTh IOJIMAJIEKTPOIUTA B paCTBOPE.

[Tonmmamdonutel cuHTETHYECKHE M NpHpoiHble. M303mexkTpuueckas u
M30MOHHAasE  Toukd  monuamponuToB.  CHocoObl  MX  ONpeIesICHUs.
Kondpopmaunonusle  mpeBpaiieHuss B MOJIEKyJaxX  [OJUaMQOIUTOB.
BsiskocTHbIE CBOMCTBAa TOJIMaM(OIUTOB B PACTBOPE.

KoonepaTuBHbie peakiuy ¢ y4acTUEM IOJIUDIIEKTPOIUTOB.

6. CTpykTypa H 0cHOBHbIe (PM3HYEeCKHE CBOICTBA MOJTUMEPHBIX TeJl
Arperatabie U (pa3oBbie COCTOSHUS MOIUMEpoB. OCOOEHHOCTH OJIMKHETO H
JAJIBHErO0 TOPSAKOB B  IOJMMEPHBIX CHCTEMax II0 CpPaBHEHHIO C
HU3KOMOJIEKYJIIPHBIMU BEIIECTBAMHU.

Kpucrannunueckoe (pa3oBoe COCTOSHUE NOIMMEPOB. Y CIOBUS, HEOOXOAUMBIE U
JIOCTATOYHBIE Ul CYIIECTBOBAHUS MOJIMMEPA B KPUCTAUINYECKOM COCTOSHUU.
Kpucrannmuzanus u  IUIaBJI€eHHE TOJIMMEPOB. THIBI  HAaAMOJEKYJSIPHBIX
CTPYKTYp 3aKpUCTAJUIM30BAaHHBIX IIOJMMEPOB. MexaHHMYecKHe CBOMCTBa
KPUCTAJIINYECKUX HIOJIUMEPOB. Kpussie HanpshkeHue-aedopmarus
KPUCTAIIINYECKUX TIOJUMEPOB.

AmopdHoe das3oBoe cocrosiHue. CBolicTBa aMOpgHBIX HOIUMEpOB. Tpu
¢usnueckux coctosHud. Tepmomexanumueckue kpusble (TMK) amopdnbIxX
nonumepoB. TemnepaTypbl cTekioBaHMS U TekyuecTH. CTekiiooOpasHoe
COCTOSIHME  MOJMMEpoB.  MexaHMuYecKHe  CBOICTBAa  CTEKJIOOOPa3HBIX
MOJINMEPOB.  BhIHY)XIeHHas  2yMacTUYHOCTh. Temmeparypa  XpyHKOCTH.
Bricokoanactuueckoe coctosaue. Kpubble mnonmsyudectu. OOpatumass
HeoOpaTumas nedopmarus. BsizkoTekydee cocTosHue.

[Tnactuduxanus NoIMMeEpOB.

8. Xumuyeckune cBOMCTBA 1 XMMHYECKHE NIPEBPALlCHHUS I10JIMMEPOB
XUMUYEeCKHEe  peakUud  NOoJuMepoB,  Kiaccuukauus.  OcobGeHHOCTH
XMMHUYECKHX peakuuil ¢ ydacTMeM Makpomodekyn. Cneunduyeckue
KMHETUYECKUE U TEPMOJAMHAMHYECKHE YEepThl XMMHMUECKHUX peakIuil ¢
y4aCTHEM MAaKpOMOJIEKYJ, HalpaBI€HHOCTh peakiuidl. O¢¢ekT menHoro
CTpOEHHS, "¢ ekt cocena" (KuHEeTHUYeCKHe 3aKOHOMEPHOCTH).
Kondopmannonssle, KOHIEHTPAIIMOHHBIE, STIEKTPOCTATUYECKHE.

XUMUYECKHE PEaKIMH, HE COMPOBOXKIAIOIIUECS HW3MEHEHHUEM CTEleHHU
nonumepuzanuu. [lonnmepaHanoruunbele NpeBpalieHuss (MOJIydeHHEe HOBBIX
MOJINMEPOB, XUMHUecKas Moaudukanus). Tumbl BHYTPUMOJIEKYJISIPHBIX
peaKIMii: HUKIU3alMs, C BbIEIEHHEM HU3KOMOJEKYJISPHBIX MPOIYKTOB, 0€3
o0pa3oBaHus M C 00pa30BaHUEM T-CBS3EH.

XUMHYECKNE pEAKIIUH, IPUBOJALINE K YBETUUECHUIO CTENIEHU TIOJIMMEPU3ALINH.
MexMonekysapHble peakuuu. Peaknuu cimBanus. BynkaHu3zanns kaydyKos.
@dopMupOBaHUE  TMOJUMEPHBIX  HU3JENUH M3  PEaKIHOHHOCIIOCOOHBIX
onuromMepos. [IpuBuThIe 1 0JI0K-CONOTUMEDBI.

XHWMHYECKNE PEAKIIMH, TPUBOJAIINE K YMEHBIIECHNIO CTENIEHU
nonuMepu3anuu. JIpa THna MEXaHU3MOB PEaKIIMK JeCTPYKUMHU: CIy4alHbIA U
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nenHou. llennas nenonuMepusanus. JlecTpyKuus MOIMMEPOB IO/ BIUSHUEM
XUMUYECKHUX U (PU3NUECKUX BO3IECHCTBUNA: TEpMUYECKAs U
TEPMOOKHUCIIMTENIbHASL IECTPYKLU TOIUMEPOB. ['opeHue noimmepos.
CrapeHue noJimMepoB U crioco0bl IPEAOTBPALICHHUS.

®opMmsbl
TEKyLIETO
KOHTPOJIA

YCTHBIN OIPOC, MpoBepKa 0T4eTOB JIP, KOJIITOKBUYM

dopma
IIPOMEKYTOUHOU
aTTecTaluu

DK3aMeH

4.3.1 [lepeyeHb NPAKTHYECKUX 3aAHATHH U JIa0OPATOPHBIX padoT

Ne ii/mt

Ne paznena v TeMbl
JIUCHUILTHHBI
(MoyJst)

HaumMeHnoBanue 1ab0paToOpHBIX padboT

TpynoemMkocTh

(gac.)

Bcero
4acoB

W3 Hux
MpaKTHYEeCKast
MOJIrOTOBKA

OlLIeHOYHEIE

cpezcTBa

dopmupyembie
KOMITETCHIIUU

PactBOpsI
IIOJINMEPOB

1. OneHKa MOJMANCIIEPCHOCTH OJIUMEPOB
METOJIOM TYPOUAUMETPHIECKOTO
TUTPOBAHUS.

2. OnpeneneHue MOJNEKYJISIPHONH Macchl
MIOJIMMEPOB METOJIOM BHCKO3UMETPHH.

3. O1eHkKa NONMANCTIEPCHOCTH TTOJIMMEPOB
METOJIOM BHUCKO3UMETPHH.

14

[TonuanekTpo
JIUTHI

1. OnpenesneHre KOHCTAHT TUCCOLHALUH
TOJIUKHCIIOT M HX HU3KOMOJIEKYJISIPHBIX
AQHAJIOrOB METOJIOM MMOTEHIIMOMETPHYECKOTO
TUTPOBAHUS.

2. OnpeneneHue CBOOOIHON SHEPTHH
KOH(OPMAILMOHHOTO TIepex0/a
HOHHMeTaKpHHOBOﬁ KHUCJIOTBI METOJ0M
MOTCHIUOMETPUYCCKOTIO0 TUTPOBAHUS.

3. Bucko3uMeTpruiecKoe oBeIeHHEe
TIOJIMDJICKTPOIIUTOB B PaCTBOPE

14

Cunres
MOJIMMEPOB

1. UccnenoBanne KUHETUKH pauKalbHON
MTOJTMMEPH3AINH CTHPOJIa B Macce (0J0Kke).
2. BnustHEe IPUPOTBI PACTBOPUTENS HA
paArKaIbHYIO TOIHMEPHU3ALUI0 CTHPOIIA.
3. CycrieH3nOHHas TTOJIMMEPU3aIUs CTUPOIIA
(MeTuIMeTaKpHUIaTa).

4. OnpeneneHne KOHCTAHT PaJUKaIbHON
COTIOJIMMEPHU3AIMH B CHCTEME CTHPO-
METHIIMETaKpUIIaT (CTUPOII- aKPHUIIOBast
KHCIIOTA).

5. Karuonnas nonumepuzanus
BUHMIIOYTHIIOBOTO 3upa.

6. UccnenoBanue KUHETUKU
MTOJTMKOHICHCAIIH STHIICHTJIUKOJIS C
aIMIIMHOBOW KUCIIOTOH (3THUIICHIIIMKOJIS C
(TareBBIM aHTHIPHUJIOM).

16

XuMuyeckme
CBOMCTBA U

XUMHYECKHE
MIPEBPALLEHU
sl IOJIUMEPOB

1. Peakmust TepMU4eCcKON AECTPYKIUH
MTOTTMBHHIIXJIOPUIA.

2. [Nonmyuyenne monuBUHMWIAIIETATA
sTepudHUKanHei TOIMBUHIIIOBOTO CIMPTa
YKCYCHBIM aHTHJIPHIOM.

3. Ilony4enue momTuBUHUIGOPMATI U3
MTOJIMBHHHUIIOBOTO CITHPTA.

16

YCTHBINH OTPOC, KOJUIOKBHYMBI, OTYETHI

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

12




4.3.2. TlepeyeHb TeM (BOMPOCOB), BBLIHOCMMBIX HA CAMOCTOSITE/IbHOE H3y4YeHHE
CaMOCTOSITEJIbHOM Pa0dOThI CTYIEHTOB

Ne Tema 3ananue PopmHpyemas NJAK
KOMIIETEHIIHS
1 BrinonHenue npakTu4ecKkux OIIK-1 OIIK-1.2
OO0wue cBeneHus N
3ananuil 1o Teme «OCHOBHbIE
0 BBICOKOMOJIEKY-
JISIPHBIX COEIMHE- TTOFITIL XIMIH
X BBICOKOMOJIEKYIAPHBIX
COCAMHEHUH »
2 | Knaccudukaruss | BoimonHeHHE TPaKTHYECKUX OIIK-1 OIIK-1.2
NOJMMEPOB U UX | 3aJlaHUi TI0 TeMe
BaKHe1Ine «Knaccudukaius noaumepon»
PEACTaBUTENN
3 | CtpykTypa u BrinonHenue npakTuyeckux OIIK-1 OIIK-1.2
CBOMCTBA 3amaHuil 1o teme «CTpyKTypa u
MaKpPOMOJIEKYJI CBOMCTBA MaKpOMOJIEKYID»
4 | PacTBOpBI [ToaroroBka otuera 1o OIIK-1 OIIK-1.2
MOJIUMEPOB nabopaTopHbIM paboTam
«PacTBOpBI OJIMMEPOBY»
5 | Ilomuanekrponu- | [ToaroTroBka oTvera o OIIK-1 OIIK-1.2
TBI nabopaTopHBIM paboTam
«IToAnAneKTPOTUTH)
6 | Cunres MoAaroTtoBKa otyeTta no 8HK-3 8HK§§
[IOJIUMEPOB I1K- [1K-2.2;
nabopatopHbim paboTtam OITK.6 OLIK-4.3.
«CMHTE3 NnoaIMepoB» OIK-6.1
7 | CtpykTypa u BrinonHenue npakTHyecKux OIIK-2 OIIK-2.1;
OCHOBHBIE 3agaHuil mo teme «Ctpykrypau | OIIK-4 OIIK-2.2;
¢duznueckue ocHOBHBIE (pu3mueckue coiictBa | OITK-6 OIIK-4.3;
CBOICTBa MIOJINMEPHBIX TED» OIIK-6.1
MOJIMMEPHBIX Tell
8 | Xumnueckue ITonroroBka otuera o OIIK-2 OIIK-2.1;
CBOMCTBA U nabopaTopHBIM paboTam OIIK-4 OIlK-2.2;
XUMHUYECKHE «XUMHYECKUE CBOUCTBA U OIIK-6 OIIK-4.3;
IIPEBPAILCHUS XUMHUYECKHE NTPEBPALICHUS OIIK-6.1
HOJIMMEPOB TIOJIUMEPOBY

4.4. MeTtoanyecKue YKa3aHUA 10 OPraHU3ALMH CAMOCTOSITeJIbHONH padoThl CTY/ICHTOB

CaMocTosiTenbpHast paboTa CTYJEHTOB, CBS3aHHASI C TOATOTOBKOW OTYETOB MO BHITTOJTHEHHBIM
nabopaTOpHBIM paboTaM, 3aKpPEIUICHHEM TEOPETUYECKOro Marepuajga B BHJE  TOJTOTOBKH K
KOJUIOKBUYMaM, IPOBOJUTCSI BO BHEAYAUTOPHOE BpPEMSI.

Cmpykmypa omyema no 1abopamopnot pabome:

1. Ilens paGoTHLI.

2. Teopernyeckas v SKCIIEpUMEHTANIbHAS YaCTh.

3. Brimonnenune PACUCTHBIX B COOTBCTCTBHH C MCTOAWMYCCKUMHU YKa3aHUSMU K Ka)K}IOﬁ

4. BwBoja (Ha OCHOBE MOTYYEHHBIX PE3YIHTATOB).
13



Metoauyeckie PEeKOMEHIAlMU 1O BBIMOJIHEHUIO J1a00paTOpHBIX paboT M 00paboTke
MOJIyYEHHBIX HSKCIEPUMEHTAIBHBIX JAHHBIX MO KaxJoW JabopaTopHOM paboTe omucaHbl B
METOAMYECKMX  YKa3aHUSAX Ha  BBIIOJHEHHE JAOOpAaTOPHBIX  pabOT MO  HPAKTUKYyMY
«Bpicokomornekymsipabie coequnenus» /B.A.Kpyrnoa.- Upkyrck: U3a. UpkyTtck. roc. yH-Ta, 2006.
52 c. u yue6HOM niocoOuu - [IpakTHKyM 1O BEICOKOMOJIEKYJIIPHBIM COEAMHEHUSM: y4el. mocooue /
nox pex. B. A. Kabanoga. - M. : Xumus, 1985. - 224 c.

4.5. IlpumMepHasi TeMaTHKa KypCcOBbIX padoT (Ip0eKTOB)
[To naHHO# AUCUUIUIMHE BHIIOJHEHUE KYPCOBBIX POEKTOB (paboT) HE MpeTyCMaTPUBACTCS.

V. VYEBHO-METOJINYECKOE W WH®OPMAIMOHHOE OBECHEYEHUE
JTACIATLITAHBI (MOY.JIST)

a) OcHOBHAas JIUTEpPATYypa

1. 1. 3e3un A.b. BbicokOMONEKyJsIpHbIE COECIMHEHUS. YUEOHUK W MPaKTUKyM MJis
akagemuueckoro O6akanaspuara. M.: FOpaiit, 216. 340 c.

2. 2. Kupees B. B. BricokoMOJeKysipHbIE COCAMHEHUS.Y4eO0. uIss OaKanaBpoB : y4el.
JUISL CTYJI. By30B, 00y4. 10 Hanpasi. noarot. "Xum. texnonorus". I'ox uzn. 2013.

3. 3. Hlumonok M. B. Beicokomonekynspusie coenunenust/ M. B. Ilumonok. -MuHCK:
Beiitmas mkosa, 2012. -535 ¢. 3bC Aiibyke

4. bapynun, A. A. BeICOKOMOJIEKYyIJISIpHBIE COeIMHEHHs @ ydeOHoe mocobme / A. A.
bapynun, [I. C. Macno6oeB, A. A. ®@atuna. — Cankt-Ilerepoypr : BI'TY "Boenmex" um. J[.®.
YcrunoBa, 2015. — 59 c. — ISBN 978-5-85546-867-0. — Tekcr : snextponHslii / Jlanp :
JNeKTpoHHO-OMOMMoreynass cucrema. —  URL:  https://e.lanbook.com/book/75163  (nara
obpamenust: 12.04.2022). — Pexum goctyna: st aBTOPHU3. MOJIb30BATENCH.

S. TeopeTnueckne OCHOBBI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHMH : yueOHOe
nocobue / H. FO. Cannukosa, JI. A. Bnacosa, C. C. Hukynun, U. H. [lyrayueBa. — Boponex :
BI'YUT, 2020. — 55 c. — ISBN 978-5-00032-465-3. — TekcT : »nekTpoHHbIH // Jlanb :
OJIEKTPOHHO-OMOmMoTeunast  cucrema. —  URL:  https://e.lanbook.com/book/171015 __ (nata
obparmenus: 12.04.2022). — Pexxum g0CTyma: jist aBTOPU3. TOJIB30 %%e& = }%ﬂ"j \

&

0) /lonoJHUTEIbHAS JINTEPATYypa I = '

1. CemuukoB 1O./1., 3aiiues C./I. BBenenue B Xxumuio u mﬁ(Hﬂﬁ
Hogsropoa: uzn-so HHI'Y, 2007, 257 c.

2. Cemunkos 0.J]. Beicokomonekysipabie coequaenus. 1-2 u3z. - M.: Akanemus, 2005.

367 c.

3. Jleiikun 10.A. ®u3HKO-XMMHYECKHE OCHOBBI CHHTE3a MTOJIMMEPHBIX COPOSHTOB YUeOHHUK.
2-e u3n, uctpas. (371.)- Mocksa: Jlans. Jlaboparopus 3nanuii — 2011 — Pexum goctyna 9bC
«3narenscTBO «JIaHB»

B) MeToanyeckasi JiuTepaTrypa

1. Kontponupyemass "xuBas" pagukanbHas noiaumepuszanus .Meton. ykas. JIL.A. Iapuk.
Upkyrck: UT'Y - 2008

2. IlpakThueckasi MoJMMEpHasi XUMHS B 3ajjadyax .MeTon. ykazanus B.A. Kpyrmnosa, B.H.
Kwxwnsies.- Upkytck: UT'Y - 2009

3. IlpakTuueckas XuMus B 3a/1a4ax .MeTo. yka3. B.A. Kpyrnosa. - Upkyrck: UT'Y - 2009

4. CycnieH3MOHHAs ¥ SMYJIbCHOHHAs nonuMmepusanus .Metoz. yka3. Hosukos, JI.A. [{apuxk.
- Upkyrtck: UT'Y - 2008

5. TpexmepHasi paguKabHas TOJTMMEPH3ANN U COTOJIMMEpH3anus .MeTo. ykasanus JI.5.
[apuk, C Tamamxkes. - Upkytck: UT'Y - 2012
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6. Beicokomorekyssipabie coeuHeHus .CUHTE3 1 XUMHUYECKUE TpeBpanieHus. MeTo. ykas.
0 BBINOJIHEHHIO JTabopaT. pador. .- Upkytck: UT'Y - 2006
7. Hapuk JI.S. [Ipuponnsie Ouonornyeckue nonumepsl — Mpkyrek: uzn-so UI'Y- 2010

r) ba3bl JaHHBIX, HHPOPMAIMOHHO-CIIPABOYHbIE U IOMCKOBbIE CHCTEMbI

1. http://www.chem.msu.ru/rus/teaching/vms.html

2. http://www.chem.msu.ru/rus/chair/vms/welcome.html

3. http://www.chem.msu.ru/rus/teaching/lachinov/welcomel.html

4. http://www.chem.msu.ru/rus/teaching/lachinov-basic/welcome.html

5. http://www.chem.msu.ru/rus/weldept.html#lib (bubanorexa Xumuueckoro daxynapreTa
MI'Y uMm. JJoMmoHOCOBA)

6. http://www.gpntb.ru/ (CocynapcTBeHHas nmyoinryHas HayYHO-TEXHUYECKas OMOIMOTEKA)

7. WWW.SCIrus.Com — moucK Hay4HoW HH(OpMALIUH 110 )KypHajam U Web

8. wwwe.elibrary.ru — nayunas snexrponHas 6ubaroreka POOU

B cootBerctBuU C 1. 4.3.4. DI'OC BO, obyyaromumMcs B TeUEHHUE BCETO MEPHOa 00YUCHHS
obecrieueH HeOTpaHWYEHHBIN H0CTYyMN (yAAJICHHBIN JOCTYI) K 3JIEKTPOHHO-OMOINOTEUHBIM
CUCTEMaM:

1. Hayunas snextponnas 6monuorexka «k ELIBRARY.RU» [DnexTponHslii pecypce] : caiT. —
Pexxum moctyna: http://elibrary.ru/defaultx.asp. - Koutpakr Ne 148 ot 23.12.2020 r. AxT or
24.12.2020 r. cpok aeiictBus mo 31.12. 2021 r. moctym: http://elibrary.ru/

2. OBC «UMznmarensctBo Jlanb». KonTpakt Ne 100 ot 13.11.2020 r. Akt Ne 671 ot
14.11.2020 r.; Cpoxk neiictust mo 13.11.2021 r. moctym: www.e.lanbook.com

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

4. 3BC DU3 «bubmuotex». ['ocynapctBennsiit kontpakt Ne 019 ot 22.02.2011 r. OOO
«bubmmorex». Jlunensuonnoe cornamenne K [ocymapctBeHHOMYy KOHTpakTy Ne 019 ot
22.02.2011. Aapec mocrymna: https://isu.bibliotech.ru/ Cpok nelicTBusi: 6eccpouHBIit.

5. OBC «Pyxont» Kontpakt Ne 98 ot 13.11.2020 r.; Akt Ne 6K-5415 ot 14.11.20 1. Cpox
nevicteus o 13.11.2021r. goctym: http://rucont.ru/

6. OBC «Aiibykc.py/ibooks.ru» Kontpakr Ne 99 ot 13.11.2020r.; Akt Ne 99A ot
13.11.2020 r. Cpoxk aeiictust mo 13.11.2021 r. moctyma: http://ibooks.ru

7. 000 «Onekrponnoe m3narenbcTBo FOpait»y. Kontpakr Ne 60 ot 23.09.2020r. Akt
npuema-nepegaun Ne 3263 ot 18.10.2020; Cpox pedictBus mno 17.10. 2021 .
noctyi: https://urait.ru/ Jlunensuonnsiii koHTpakt Ne 04-E-0258 or 20.09.2021r. Akt npuema-
nepenadn Ne 5684 ot 18.10.2021; Cpok aeiicteust o 17.10. 2022 r. moctymn: https://urait.ru/

8. 000 «MBUC», koutpakt Ne 157 or 25. 12.2020 r.; Akt ot 25.12.2020 r. Cpok
nevictBus ¢ 01.01.2021 mo 31.12.2021 r. moctym: http://dlib.eastview.com

9. 000 «MJ «I'pebennnkoBy», koHTpakT Ne 147 ot 23. 11.2020 r.; Akt ot 25.12.2020 1.
Cpok neiictBus ¢ 01.01.2021 mo 31.12.2021 r. moctyn: http://grebennikon.ru

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JJUCLHHUIIJINHBI
6.1. YueOHo-1200paTOpHOE 000py10BaHUE!

[Tomernienus s IpoBeACHUS JEKIIMOHHBIX U JJAOOPATOPHBIX 3aHATHH, YKOMIUIEKTOBAaHHbBIE
HE00X0UMBIM 000pyAOBaHKEM, TPUOOPHOI 0a30il U peakTUBAMH, 3 UMEHHO:

- ayIMTOPUH, OCHAILIEHHBIE MYJIbTUMEIUNHBIMU CPEACTBAMH, JUUIS IPOBEJICHUS ayIUTOPHBIX
U MPaKTHYECKUX 3aHsATHil (ayn. 5, 6, 402, 423, 426);

- naboparopHble mpakTukymbl (aya. 410, 421) Mo BBICOKOMOJEKYJISIPHBIM COEIWHEHHUSIM,
OCHAIIIEHHBIE CIEAYIOIIUM 000pYI0OBAHUEM:
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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/

Ne /i HanmenoBanune KommgectBo
1 BriTskHOM mIKad 6
2 Bonocrpyiinbie BAKyyMHBIE HACOCHI 6
3 Mermanka ¢ 3J1eKTPOIpPUBOIOM 4
4 MaruuTHas Melaaka 6
5 Pedpakromerp UPD-22 2
6 Cymnnbasbiii mxagp CHOJI -3,5 3
7 Becnr 4
8 IITaTuBEI 28
9 TepmocTtar 6
10 [Tuponu3Has nedynb 2
11 Hab6op xumudeckoii mocyasl U peakTUBbBI
12 JlaGopaTopHBIE CTOJBI 20
13 [TrchbMeHHBIE CTOJIBI 18
6.2. IlporpaMmmHoe obecneyeHue:
HaumeHnoBanue 06 Hara (Epmc
OCHOBaHHE 1JIs1 JEeUCTBUSA
Ne IIporpammHoro Koa-Bo noassosanus TIO BbIIa4YH paBa
NMPOAYKTa JIMUEH3UH HOJ’II;EOB&HMH
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 Ycnosust Ycnosust YcnoBust | GeccpouHO
npaB006naz[aTe HUCIIOJIb30BaHUA I10 npaBoo6naz[
JIst CCBIIIKE: areiis
https://www.openoffic
e.org/licenses/PDL.ht
mi

U JJICKTPOHHBIX CPCIACTB 06yquI/151 U KOHTPOJA 3HaHUI CTYACHTOB!

6.3. TexHn4yeckne v JIeKTPOHHbIE CPeCTBA:

MeTOHquCKOﬁ KOHHGHHHGI;’I npenoaaBaHus NMpEAyCMOTPEHO HCIIOJb30BAHUEC TEXHHUYCCKUX

Ipe3eHTallHH.

VII. OBPA3OBATEJ/IBHBIE TEXHOJIOT'MA

[Ipn peanmszanuu

MIporpamMmsbl  JTaHHOM

06pa3OBaTeJ'IBHBIe TCXHOJIOT'NH

JTUCTIATIIMHEI

HCIIOJIB3YIOTCA

MynLTHMe,Z[HﬁHBIe

pa3InyHbIe

1.

\ PasHoypoBHEeBOE

‘ v npenoaaBaTeisd HOABJIACTCA BO3SMOXKHOCTb ITIOMOT'ATh cna60My,
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oOyueHue

YACIATL BHUMAaHUC CUJIBHOMY, PCAIU3YCTCH KCJIIaHNC CUIIbHBIX
yYamuxcst ObICTpee U TIy0Ke MPOIBUTATHCS B 00pa30BaHUH.
CunpHbIC yUaIuecs yTBEPKIAIOTCS B CBOUX CIIOCOOHOCTSIX, Clla0bie
MOJTy4Yar0T BO3MOKHOCTB MCIIBITHIBATh YUEOHBIH yCIIeX, MOBBIIIACTCS
YPOBCHb MOTHUBAIIWU YUCHBS.

2. [TpoekTHbIC MeTOBI | PaboTa 1o JaHHOW METOMKE TAeT BO3MOYKHOCTh Pa3BUBATh

o0y4eHHS WH/IMBUyalbHbIE TBOPUYECKHE CIIOCOOHOCTH ydaIuxcs, bonee
OCO3HAHHO MOAXOUTH K MPOPECCHOHATILHOMY U COITUAIEHOMY
CaMOOIIPEICIICHUIO

3. HccnenoBarenbckue | JlaeT BO3MOXKHOCTh yUaIIUMCS CAMOCTOSTEIIBHO TTOTIOJIHSITh CBOU

METO/JIbI B OOYUCHHUH | 3HAHUs, TTyOOKO BHUKATh B H3y4aeMyI0 MpoOIeMy U Ipenoiarath
MyTH €€ PEIICHHS, YTO BXXHO TPU (JOPMHUPOBAHUN MUPOBO33PCHUSI.
3T0 BaXXHO ISl ONPEACTICHUS WHANBUIYAIbHON TPAEKTOPUHU
Pa3BUTHSI KAKIOTO 00YYArOMIETrOCs

4. JIeKroHHO- JlanHas cucrema JaeT BO3MOXKHOCTh CKOHIICHTPHPOBATh MaTepHal B
CEeMHUHAPCKO- OJIOKH U TIPENIOJTHOCUTD €0 KaK eIMHOE 1IeJI0e, @ KOHTPOIIh
3a4yeTHasi CHCcTeMa MIPOBOJIUTH IO MPEIBAPUTEIBHOM MOJTOTOBKE 00YUAIOIIHUXCS

5. HudpopmannonHo- V3MeHeHre 1 HeOrpaHWYEHHOE 000TaIlEHUE COICPIKAHMSI
KOMMYHUKAI[IOHHBIE | 00pa30BaHUs, UCIIOIh30BAHNE HHTETPHPOBAHHBIX KYPCOB, IOCTYII B
TEXHOJIOTHU MHTEPHET.

6. Cucrema dopmupoBaHue MepPCOHNPUIUPOBAHHOTO YU€Ta TOCTUKCHUN
WHHOBAIMOHHOU 00y4YaroIerocs Kak HHCTPYMEHTA TeIarorn4ecKoi MOICPIKKU
OLIEHKHU COILIMAIIEHOTO CaMOOTIPE/ICIICHUS, ONIPEICTICHIS TPACKTOPUHT
«opTh OO WHIMBUYaJIbHOTO Pa3BUTHsI IMYHOCTH

B mporecce u3ydeHus AUCHMIUIMHBI «BBICOKOMONEKYISIPHBIE COEAMHEHHS» YUTAIOTCS
JICKIMH, TIPOBOJSTCS CEMHHAPHI, Ta00paTOpHBIE pabOTHI U KOJJIOKBHYMBI.
Ha nabopaTopHbIX 3aHATUAX, KOTOPBIE COCTABIAIOT OoJsiee MOJI0BUHBI (56%0) OT KOHTAKTHOM

paboThl, KaXIbli CTYIEHT BBINOJHIET JA0OpPaTOpHyI0 paboTy HHIUBUAYaldbHO. Takoil BuUA
OpraHu3aii 0OydeHHUsI CIOCOOCTBYET MPHOOPETEHUIO0 HABBIKOB CAMOCTOSITEIBHOIO BEJCHHUS
HKCIIEPUMEHTAJIbHBIX pabOT, HaBBIKOB oOOpamieHuss U paboThl C Pa3IUYHBIMU XUMHYECKUMU
BEIIECTBAMM M TNPUOOpPaMH, OpraHU3alMM METOAMKHU OSKCIEPUMEHTAIbHBIX paboT, a Takke
COCTaBJICHUSI TPOTOKOJIOB OTYETOB XMMHUYECKHUX OJKCIEepUMEHTOB. lloaroroBka oT4yeToB 10
nabopaTopHbIM paboTaM (GopMUpyeT yMEHHe NPOBOAMTH MNEPBUYHBIN aHaIM3 pPE3yJIbTaTOB C
y4e€TOM OOLIMX 3aKOHOMEpPHOCTEW, (OpMYyJIUPYEMBIX B paMKax OpraHM4ecKOM XHUMUH, U
(bopMyIMpOBaTh TPAMOTHO BBIBOJIBI.

B kauecTBe MHTEpaKkTHUBHBIX (hOpM 0O0yUEeHMs, TPUMEHSIEMbIM B IMpPOIECCE AUCIMILIUHBI
«BpICOKOMOJIEKYIISIPHBIE COEIUHEHUS», IPOBOJATCS KOJUIOKBHYMBI.

HaunmeHnoBaHMe TeEM 3aHATHH ¢ MCI0JIb30BAHHEM AKTHBHBIX (l)OpM Oﬁy‘{eﬂlflﬂ:

®opma / MeTo bl Kon-Bo
No Tema 3aHaTHA Bun 3angarusa
WHTEPAKTUBHOTO 00yUYEeHHUS 4acoB

CTpyKTypa U CBOMCTBA

1. PYKTYp cobecenoBanue KOJIJIOKBUYM 2
MaKpOMOJIEKYJI
PactBOpsI monumepos.

2. cobece0BaHUE KOJUIOKBUYM 4
[Tonu3eKTPOIUTHI

3. CuHTE3 NOJIMMEPOB cobecemoBanne KOJJIOKBUYM 4
CtpykTypa 1 OCHOBHBIE

4. | ¢hu3mvecKre CBOMCTBA cobecenoBanme KOJUTOKBUYM 4
MOJIMMEPHBIX Tel

5. | XuMuyeckue CBOicTBa U | coleceroBaHuE KOJUIOKBUYM 4
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XUMUYECKHE IIPEBPALLECHUS
IOJIMMEPOB

i8

VIill. OHEHOYHBIE MATEPHUAJIbI JIA TEKYIIEI'O KOHTPOJISI H
MMPOMEXYTOYHOM ATTECTAIIUA

8.1. OHeHO‘{HLIe CpPeACTBA TEKYILIECIro KOHTPOJIA:

Komnerenimmn,
Ne Bt KoHTpos KonTposmupyemblie TeMbl KOMIIOHEHTEL
(pazneibn) KOTOPBIX
KOHTPOJIHUPYIOTCS

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

2 Brinonnenue nabopaTopHbIxX OIlK-1
pabot. Hanncanue oT4eTos. PactBops! monumepos. OIIK-2
Konnoksuym IHonuseKTponuTsI OIIK-4
OIIK-6

3 Brinonnenue nabopaTopHbIxX OIlK-1
pabot. Harmmcanue oT4eToB. CHETe3 HoMHMEpOB OIlK-2
Komnoksuym OIIK-4
OIIK-6

4 BrimonHenune 1abopatopHbIX CTpyKTypa U OCHOBHBIE OIIK-1
pa60T. Hammcanne otueTos. Q)HSH‘{CCKI/IG CBOMCTBA OIIK-2
Komnoxsuym TOJMMEPHBIX TeJ OIIK-4
OIIK-6

5 Brinonnenue 1adbopatopHbIx . OIIK-1
pabot. Hanncanue oTyeTos. XAMUeCKHE  CBOHCTBA M OIIK-2
KomTokBiyM XUMHUYECKHE TpEeBpaIleHUs OTIK-4
MOJINMEPOB OTIK-6

BOITPOCHI IS COBECEJJOBAHUA

[IpomexyTouHas artectanusi (9Kk3ameH) MOXKET TPOBOAUTHECA B (OpMe YCTHOTO
cobeceT0BaHUS WM B BUJI€ TECTOBBIX 3a/IaHUH C OTKPHITHIMHA BOIIPOCAMH.

KOJIJIOKBUYM 1
CTpyKTypa H CBOHCTBA MAKPOMOJIEKY.I

1) KongurypaunonHasi n3oMepus 1 KOHQUTYpaIHs MaKpOMOJIEKYJIbI.

2) KondopmanronHas uzomepust 1 KOHQOpMAaIHs MAKPOMOJIEKYJIbI.

3) Mopenb cBOOOIHO-COUTICHEHHO! TIETH U LIETH ¢ 3aTOPMOKEHHBIM BpallleHUEM.

4) Tlonstue o craruyeckoMm cermeHTe (cermeHT Kyna). B3aumocBsizb XUMHYECKOTO
CTPOEHUSI MAaKPOMOJIEKYJ U UX THOKOCTH.

5) MoueKysIpHO-MaCCOBbIE XapPaKTEPUCTHKH IOJMMEPOB: YCPEIHEHHBIC MOJICKYJISIPHBIC
Macchl, MOHATHE O (PYHKLHUAX MOJIEKYJIIPHO-MaccoBoro pacnpeaenaeaus (MMP).

KOJIVIOKBUYM 2
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PacTBopbl nosiumepos. IloauznekTpoauTsl

1) dazoBble nuarpaMMbl CHUCTEM I[OJMUMEpP — pacTBopuTenb. OcoOEeHHOCTH mpoliecca
pacTBOPEHUS MOJIUMEPOB.

2) OcoGeHHOCTH TEPMOIUHAMUYECKOTO MOBEICHUSI MaKpPOMOJIEKYJI B pacTBOpe. Y paBHEHUE
COCTOSIHUS TIOJIMMEpa B pacTBope. Bropoil BupnanbHbiii K03 (HUITHEHT.

3) Tepmomunammuueckoe  KadyecTBO  pacTBopuTens.  HeBo3MmylleHHbIE — pa3Mephl
MaKpOMOJIEKYJI.

4) I'mapoauHaMHUYECKHUE CBOWCTBA MaKpOMOJIEKYJ B pacTBOpax. Bs3kocTHble aHOMalINH B
pa30aBJIEHHBIX PaCTBOPAX IOJUMEPOB.

5) AbcontoTHast, OTHOCUTENbHASL, yAETbHAs, IPUBECHHAS U XapaKTepUCTUUECKas BI3KOCTH.
OnpeneneHne xapakTepUCTUUECKOM BSA3KOCTHU (YpaBHEHHE XaIrTHHCA).

6) CBs3p XapaKTEPUCTHYECCKOW BSI3KOCTH C MOJIEKYJISIPHOM Maccoil moiumepa (ypaBHEHHE
Mapka-Kyna-XayBuHka).

7) BrnusiHue npupoabl pacTBOPUTENSI Ha BSI3KOCTh Pa30aBIIEHHBIX PAaCTBOPOB MOJIMMEPOB U
OLICHKA CTEIIEHU MOJIUAUCIIEPCHOCTH MOJIUMEPOB.

8) a3oBble paBHOBECHsS B pacTBOpax IOJIMMEPOB U OCHOBBI (PPAKIIMOHUPOBAHUS
MOJINMEPOB.

9) Meronbl OLIEHKH CpPEIHUX MOJEKYJIAPHBIX MAacC MOJIMMEPOB: CPEIHEUHCIOBON U
cpenHeMaccoBOW. MeToabl OnpeIeneHuss MOJIEKYJIIPHON MaccChl.

10) O6mias XxapakTepUCTUKA CBOMCTB, OTIIMYHUE MOJIUIIEKTPOIUTOB OT HU3KOMOJIEKYJIPHBIX
AJIEKTPOJINTOB U HEMOHOT'€HHBIX MTOJINMEPOB.

11) MoHu3anmoHHOe paBHOBECUE B PACTBOPAX MOIUIIEKTPOIUTOB.

12) N'unponuHaMudeckue CBOMCTBA JTMHEHHBIX MOJIUAJIEKTPOIIUTOB B PACTBOPE.

13) [MonnamMdoauThl CHHTETUYECKUE U IPUPOIHBIE.

KOJIJIOKBUYM 3
CuHTe3 MoJIMMepoB

1) I[Iytu cuHTEe3a NOJUMEPOB: MOJUMEPHU3ALHS U MTOJIMKOHCHCALINS.

2) TepMoOMHAMUKA MOJUMEpPHU3ALMH MOHOMEPOB, COJEP)KAIIUX KpaTHbIE CBS3H.
[TonmuMepHu3aMOHHO-1ETIOIMMEPU3ALUOHHOE PAaBHOBECHE.

3) PanukanbHas noauMepHu3arys.

4) PagukanpHas conosmmepm3arnusa. Cxema Andpes-Ilpaiica "Q-e".

5) Katnonnast monmumepu3arus.

6)AHUOHHAs MTOJIMMEPH3ALHUS. CrepeoperynspHas KOOPAMHALIMOHHO-NOHHAs
MOJINMEPU3ALUSL.

7) TlonukonaeHcarusi. MoHoMepsl i1 ToMUKOHAEHcannH. (OCHOBHBIC —pa3TUYHs
MOJIMMEPHU3ALMOHHBIX U MOJIMKOHIEHCAIMOHHBIX ITPOLIECCOB.

8) IloGouHBIe peakuy Npy NOJUKOHACHCALIMU U IPUEMBI UX YCTPaHEHHUSI.

KOJUIOKBUYM 4
CTpyKTypa U OCHOBHbIE (pM3MUYECKHE CBOHCTBA MOJTMMEPHBIX TeJ

1) ArperatHbie u ¢a3oBbI€ COCTOSHHS TOJIUMEPOB.

2) Kpucrannmyeckoe (a3oBoe COCTOSSHHE TMOJUMEpPOB. MexaHWYeckue CBOWCTBa
KPUCTANTHYECKUX ITOJIUMEPOB.

3) Amopdnoe dazoBoe cocTossHuE. Tpu HU3UIECKUX COCTOSHUSA.

4) Crekioo0pa3HOe COCTOSTHUE MTOJTUMEPOB.

5) BricokoanacTuyeckoe COCTOSHUE.

6) BsizkoTekyuee cocTOsIHHE.

7) [nacTuduxaius moJIuMepoB.
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KOJUIOKBUYM 5
XuMHYecKHe CBOIiCTBA U XUMHYeCKHe NpeBpallleHlsl NOJTUMepPOB

1) XuMudeckue peakliuy moJuMepoB, kiaccudukanus. OcoOOeHHOCTH XUMUYECKUX peaknuit
C y4aCcTUEM MAaKpPOMOJIEKYIL.

2) XUMHUYECKUE PEAKIMH, HE COMPOBOKIAIONINECS U3MEHEHHEM CTEIIEHU MOJUMEPU3AIIIH.
[TonuMepaHaJIOrHYHbIE TPEBPALLICHHUS.

3) Xumuueckue peakiuu, NpUBOASIINE K YBEINYCHUIO CTETIEHU TOJUMEPU3AIIHH.

4) XuMH4eCcKUe peaKiuu, TPUBOISIINE K YMEHBIICHUIO CTENIEHU ToJIMMepu3aiuu. /[pa
THIIA MEXAHU3MOB PEAKIUHU AECTPYKLMU: CIIyYailHbIA U LETTHOM.

5) JlecTpyKIusl MOJIMMEPOB O] BIUSHAEM XUMHUYECKUX B (PH3UIECKUX BO3ICHCTBHIA.

6) CrapeHue MoJIMMepoB U CIOCOOBI PEJOTBPAIICHHUS.

8.2. OnleHOYHBbIE CPeACTBA sl MPOMEKYTOUYHON aTTeCTANNH
IIpuMepHBIi NepevYeHb BONPOCOB U 3aJaHNH K IK3aMeHY

. Poip monimMepoB B KUBOM IPUPOJE.

. 3HaueHUE MOJIUMEPOB KaK IPOMBIIIJICHHBIX MaTEPHAJIOB.

. Ponb nonucaxapunos B xuBoi npupoje. [Ilpumepsr. Ctpoenue.

. Ponb monunentuioB u 6enkoB B sxuBoit npupoae. [Ipumepst. Ctpoenue.

. HyxneunoBeie kucnotsl. Ctpoenue. buonornueckue GpyHKIuu.

. [puHIMIBI KITacCUpUKAIMKA TOTMMEPOB U Kinaccudukamms mo cucreme WIOITAK.

. TpuBranpHas, pallMoHaIbHAs U CUCTEMATHYECKasi HOMEHKJIATypa MOJIMMEPOB.

. [IpupoiHbIE HEOPraHUYECKUE TTOJIUMEDPHI.

. OCHOBHBIE TIOHSTUS W OOILIME MpPEJICTaBICHUs] O MoiuMepax. MakpomojeKkylia U ee
xumMuyeckoe 3BeHO. (OCOOEHHOCTHM MOJIEKYJSIPHOTO CTPOEHHUS MOJIMMepoB. Baxueilmue
OTJIMYUTEIILHBIE CBOMCTBA ITOJIMMEPOB.

10. Baxnelimue npeacTaBUTENM TOMOLENHBIX W TETEpPOLEHHBIX MOJUMEPOB M HX
IIPUMEHEHHE B HAPOJHOM XO3SMCTBE.

11. Konburypauuss U KOHQUIypalMOHHAsT M30MEpPUS MaKpPOMOJEKYJ BHUHUJIOBBIX,
BUHUJIMJICHOBBIX U TMEHOBBIX MOIUMEPOB. CTepeoperyspHble noauMepbl. ONTUYECKN aKTHBHBIE
ITOJIMMEDBI.

12. Kondopmamuss u  KoH(OpMAIMOHHAs H30MEpUS  MakpoMoJieKyl.  Monenb
CBOOOJIHOCOUJIEHEHHON THOKON MakpoMosiekyisbl. CpeaHue paaumychl rayccoBa KiyOka (cpenHee
paccTosiHie MEeX]ly KOHIIaMH L€, CPEHUIN pajnyc MHEPLUU U CTENeHb CBEpHYTOCTH). ['ayccoBo
pacrpeaeeHne MaKpoOMOJIEKYI.

13. Mopenp nienu ¢ GUKCUPOBAaHHBIMU BAJICHTHBIMU YTJIaMU U CBOOOJHBIM BpAIEHUEM I10
cBs3sM. [Ipupona ynpyroctu ruOKoit H30IMPOBAaHHOM TIETTH.

14. CymiecTBOBaHHE DJHEPreTHUECKUX OapbepoB BHYTPEHHEro BpalleHus. BiusHue
3aTOPMOKEHHOCTH BHYTPEHHEIO BpAILEHHs HAa CPEJHUE pa3Mepbl MakpoMoseKyisbl. [IoBopoTHO-
U30MEpPHOE PABHOBECHE.

15. KonnuecTBeHHOE BBIpaK€HUE THOKOCTH MakpoMoJieKyibl. [loHATHE O cTaTHCTHYECKOM
cermeHte. TepMmoaMHamMuyeckas, KHHETHYECKas THUOKOCTh MAaKpOMOJEKYl1 U (akTopbl, ee
ompenenstomue. YIopsaoueHHbIe KOH(pOpMauu MakpomoJiekyn (momunentuas, oenku, JJHK,
PHK).

16. TepmonuHaMHYeCKUH, KUHETHUYECKHMH M MEXaHHMYECKHUH METOJBI OICHKU THOKOCTH
MIOJIMMEPHBIX MOJIEKYJI B PACTBOPE, B TBEPAOM COCTOSTHUU.

17. MonekyJIapHO-MacCOBBIE XapaKTEPUCTUKU MaKpoMoJeKys. [loHdarue o cpegHux
MOJIEKYJISIPHBIX Maccax IOJUMEPOB.
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18.  MonekynsapHO-MacCOBOE€  paclpeliesieHHe, KOJMYECTBEHHAas OIEHKa  CTENEHU
HOJMIMCIIEPCHOCTH MouMepoB. MHTerpanbHas u nuddepennmansias Gyaxiun MMP.

19. Ilonumepuszanus U MOJUKOHJAEHCALUS — OCHOBHBIE PEAKIIMU CUHTE3a IMOJIMMEPOB, UX
IpUHLMIINAATIbHBIE OTaN4uA. [Ipumepsl.

20. Knaccudukanus HeNHbIX MNOJIMMEPU3AMOHHBIX mpoleccoB. Kiaccel MOHOMEpPOB,
BCTYMAIOIIKX B NOJIMMEPU3ALIUIO.

21. Ilonumepu3alMOHHO-IETIOIUMEPU3aLIMOHHOE paBHOBecue. [IpenenbHas Temneparypa u
paBHOBECHAsI KOHLIEHTPALIMSI MOHOMEpA.

22. PapukanbHas noauMepu3als U ee dJeMeHTapHble cTaaud. OCHOBHBIE CIIOCOOBI
MHULMUPOBAHUS NOJUMEpU3alui. MOHOMEpPBI, HX XapaKTEpUCTHUKA.

23. Peakmus pocta U oOpbIBa IeNU B paJudKaJIbHOW monumepu3anuu. Ilepenaya menu Ha
MOHOMEp, PACTBOPUTEITh, IIOJIUMEP U cTel. 100aBKU.. MHIHOUTOPHI MOJIMMEpU3aIIUH.

24. KuHeTrKa pajuKaibHON MOJMMEpPU3aLMK MIPU MaJIbIX CTEMNEHSAX MpeBpalieHus. BoiBos
YpaBHEHHsI CKOPOCTU MOJUMepu3auuu. DPPEeKTHBHAS HEPTUsl aKTHBALUU U €€ 3aBHCUMOCTH OT
cnoco6a nHuuupoBanus. OCOOEHHOCTH MOTMMEPU3ALUU Ha TITyOOKUX CTENEHSIX MPEeBPALICHUSIX.

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

26. CrocoObl TMPOBEACHUS M TPAKTHYECKOE 3HAUYECHUE PATUKAIBHOW TMOIMMEPH3alNH.
[Ipumeps! monumepoB.

27. PanukanbHas cononuMepusanus. IlpakTuueckoe 3HaYeHHE COIMOJMMEPOB. THIIBI
cononumepoB. JuddepeHunanbHoe ypaBHEHHE COCTaBa COMONIMMEpPOB (BbIBoX). KoHcTaHTHI
COIOJIMMEPHU3ALINU U UX POJIb B YIPABIEHUHU IPOLIECCOM.

28. lmarpaMMbl COCTaBOB COMOJMMEPOB M THUIbI peakuuil cononumepusauuu. [Ipumepsi.
OKCHepUMEHTAIbHOE OIPE/IeJIEHHE KOHCTAaHT CONOJIMMEPU3ALUH.

29. PagukanpHas peakiUMOHHAs CIOCOOHOCTb. DAaKTOpPbI, OMpEAEISAIONINE PEAKIIMOHHYIO
CIIOCOOHOCTH MOHOMEPOB U paaukanos. [IpaBuiio aHTHOATHOCTH.

30. Karnonnass nonumepuzanus. XapakKTEpUCTHKa MOHOMEPOB, IMOJIUMEPHU3YIOLIMXCS IO
KaTHOHHOMY MexaHu3My. Karanmuzaropbl KaTHOHHOW mnonuMmepusauuu. VHunuupoBaHue
nosuMepusanuu. [Ipumepsl NPOMBIIIIEHHBIX TOJIMMEPOB.

31. Poct menu u mpupoda aKTUBHBIX IICHTPOB B KATHOHHOW TmoJMMepu3anuu. Pob
pacTBOpPUTEN M KaTalnW3aropa B CTaJWM pPOCTa LENU. Peaknum OrpaHWYeHus pocTa LENu B
KaTUOHHOM MOJIMMEPHU3aIUH.

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

33. AnnoHHasg noiguMmepuszanus. XapakKTEpUCTHKAa MOHOMEPOB M KaTalu3aTOpPOB.
MHnnmunpoBanre aHMOHHOM nonumepusanuu. PocTt nenu u npupoaa akTUBHBIX LEHTPOB. [Ipumepsl
IIPOMBIIIJIEHHBIX ITOJIMMEPOB.

34. OrpanuueHus: pocra Lenu B aHUOHHOHM mojumepusanuu. CKOpocTh U CpeHEUHCIIOBas
CTENEHb NOJMMEpH3alMU. YCIOBHUS MPOTEKaHHUs, OCOOEHHOCTHM M MPAaKTHYECKOE 3Ha4YeHHe
MOJIMMEPU3ALIH 110 TUITY «KUBBIX» LIETIEH.

35. HMonHO-KOOpAMHALIMOHHAs MosimMepu3anus. I'ereporennsle karamusaropbl Llurnepa-
Harra. Mexanu3m nmonumepusanuu (3THICH, TPOITUJIEH ).

36. Ilonukonaencanus (ompenenenue). MoHomepsl. Kiaccupukauss ¥ TUIBI peakiuii
MOJIMKOHACHCAIMM M UX HpuMepbl. OTIMYUTENbHBIE OCOOEHHOCTH IOJIMKOHJIEHCAI[MOHHBIX
IIPOLIECCOB B CPAaBHEHUU C MTOJIMMEPU3ALMOHHBIMHU.

37. TepmoauHaMuKa U KMHETHKA JIMHEWHON paBHOBECHOW MOJMKOHACHCALUU (Ha MpuUMepe
peaKIMy NOIUITEPUPUKALIIH).

38. CpenHeuucrnoBas CTENEHb IMOJIMMEPHU3ALNU, CBA3b €€ CO CTENEHBIO 3aBEPHIEHHOCTH
npolecca MOJUKOHAeHcauuu. YpaBHeHue Kaposzepca. DakTopsl, BIHAIOIIAE HA MOJEKYJSPHYIO
Maccy MOJIMKOHEHCAIIMOHHBIX OJIMMEPOB.

39. Cnioco06bl poBeieHHsI MOJUKOHIeHcauu. [IpruMepsl NPOMBINUIEHHBIX TOJIMMEPOB.
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40. Xwumuyeckue CBOMCTBA M IpeBpaileHus nogumepoB. [lomuMepaHanornyHeie
npespauieHysi. OCHOBHBIE HAIIPABJIECHUS U KOHKPETHBIE IPUMEPHI UX UCIOIb30BAHUS.

41. BHyTpUMOJIEKYJIIpHbIE pEeaKIUH MOJIUMEPOB KaK CIIOCOO CHHTE3a IOJIMMEPOB C HOBBIMU
CBOMCTBaMH. MEKMOJIEKYJISIPHBIC PEAKLIUN CIIUBAHHUS.

42. XuMp4eckue NIpeBpaliCHUs IOJUMEPOB, IMPOTEKAIOIIUE C YMEHBUICHHUEM CTCICHH
nojguMepusanuu. JlecTpykius noaumMepoB, €€ OCHOBHBIE TUIIBI U MEXAHU3M.

43. PactBopbl MOJMMEPOB M TpuuuHbl uX wu3yuyeHus. Ilpupoma pactBopoB BMC.
Jloka3aTenbCcTBO TEPMOAMHAMUYECKON YCTOWYUBOCTU PAcCTBOPOB IOIUMEPOB. [IpuMeHumocTsb
npaBuia ¢as ['muo66ca, pa3zoBbic TUarpamMmsl.

44. TepMoAMHAMUYECKUN KPUTEPHI paCTBOPUMOCTH W HamboJiee XapaKTepHbIE CITydau s
pacTBOpoB nosimmMepoB. OcoOOEHHOCTH pacTBOPOB nosinMepoB. HabyxaHnue noimmepos.

45. TepmonnHaMuka pacTBopoB nosuMmepoB. Teopust ®nopu-Xarrunca. BeiBoa ypaBHEHUs
s AS uaeanpHOro pactBopa. KomOmMHaTOpHambHas SHTPOMMS CMEIICHHsS ajisa pactBopoB BMC
IIPU aTEPMHUUECKOM pacTBOpeHUU. OTKIOHEHUE OT UI€aIbHOCTU U €0 IIPUYHHBI.

46. TepmoauHaMuKa pacTBOPOB IIOJIMMEPOB C YYETOM B3aUMOACHUCTBHS IOJIMMEP-
pacTBOPUTENb. YPABHEHUE COCTOSIHUSA IIOJIMMEPA B PAacTBOpE, €ro BbIBOA. BTOpOW BUpPHAIBHBIN
ko3 puIueHT.

47. Kputepun TepMOAMHAMUYECKOTO KadecTBa pacTBopuTesieil. BriusHue kadecTtBa
pacTBopuTes Ha GopMy MaKpOMOJIEKy1. ®-COCTOsSHUE pacTBOPa MOJUMEpPa U TEPMOJANHAMHUYECKOE
YCIIOBUE €T0 CYIIECTBOBAHUS.

48. DKcriepuMeHTalbHbIE METOABI (PPAKLIUMOHUPOBAHUS I10JIUMEPOB.

49. CpenHeuucsnaoBass U CpelHEMAaccoBasi MOJIEKYJSIPHbIE MAacChl IOJIMMEPOB U
9KCIIEPUMEHTAIILHBIE METO/IbI UX ONPENCICHHUS.

50. I'mapoauHaMuyecKrue CBOMCTBA MakpOMOJIEKYJ B pacTBope. BinsHue HampspkeHus U
CKOpPOCTH CJIBUTA Ha BSI3KOCTb. BA3KOCTh pa30aBieHHBIX PACTBOPOB MOJUMEPOB.

51. 3aBucuMOCTb XapaKTEPUCTUUYECKON BSI3KOCTHM pacTBOPOB IOJIMMEPOB OT HX
MOJIEKYJISIDHOM Macchl. Bu3ko3MMeTpUuYecKHid METOJ OIpPENEICHHUS] MOJIEKYJISIPHOM Macchl
MOJINMEPOB.

52. BnusHue KauecTBa pPACTBOPUTENS Ha XapaKTEPUCTUYECKYIO BSA3KOCTb DPACTBOPOB
MOJIMMEPOB U UX BU3KO3UMETPUUECKYIO MOJIEKYJIIPHYIO MacCy.

53. OmnpezneneHue HEBO3MYILEHHBIX pa3MepoB (BbIBOJ ypaBHeHUs Pnopu-dokca) u
XapaKTePUCTHK PABHOBECHOM T'MOKOCTH MaKPOMOJIEKYJI U3 BUBKO3UMETPUUECKUX JaHHbIX.

54. Metonpb! onpenencHus MOJIEKYJIIPHBIX MacC MOJIMMEPOB.

55. BnusHume kadecTBa pacCTBOPUTENSI HA XapaKTEPUCTUYECKYIO BA3KOCTb PacTBOPOB
IIOJINMEPOB.

56. Ypasuenue Mapka-Kyna-XayBruHKa U 3HaU€HHUE €T0 TapaMETPOB.

57. YpaBuenue Mapka-KyHna-XayBrUHKa JUIsl TITa-yCIOBUH.

58. Koadpumment HabyxaHusi MaKpOMOJIEKYJI.

59. IlonmdnexTponuTsl, TUOBl HMX Kiaccuukauuu. OCOOEHHOCTH TOBEACHUS H
TUAPOJIMHAMUYECKHE CBOWCTBA UX PACTBOPOB.

60. OcoOeHHOCTH MOHU3AIIMOHHOTO PABHOBECHS B PAaCTBOPE CIaObIX MOJIUDIEKTPOIUTOB B
CPaBHEHMHM C HHU3KOMOJIEKYJISIPHBIMU DJIEKTPOIUTaMU. M3mMeHeHHe CBOOOJHOW HSHEpruu mpu
MOHU3AIUHN U KOH(POPMAITMOHHOM Iepexo/ie.

61. KoHueHTprpoBaHHBIE pPACTBOPHI MOJUMEPOB. 3aBUCUMOCTH BSI3KOCTH OT CKOPOCTH
caura. HploTOHOBCKME U HEHBIOTOHOBCKHE KUAKOCTU. AHOMAJIMS BS3KOCTH.

62. TukcoTponus 1 1uaaTaHCusl. 3aBUCUMOCTh BA3KOCTH PACTBOPOB OT KOHIEHTPALMH.

63. JKHIKOKpUCTAJUIMUECKNE COCTOSIHMSI IOJMMEPOB. JIMOTpOmHBIE M TEPMOTPOIHBIE
KHUJIKHE  KpUCTaJUIbl  mosuMepoB.  OCHOBHblE  00NacTH  NPUMEHEHHS  [MOJIMMEPOB B
KUAKOKPHUCTAJUINYECKOM COCTOSHUU.

64. Jlnarpamma (pa3oBOTO COCTOSIHUS MTOTMOCH3MITITyTamMmaTa.
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65. ApoMaruueckue MojauamMuibl, d-crupanbhabie nojaunentuasl, JJHK u rpedHeoOpasHbie
NoJMMeEphl  Kak skecTkouenHsle BMC, OCHOBHOM KpHUTepHil Iepexoja HX B Me3oMopdHoe

COCTOSIHHUE.
66.

JKunkokpucrainngyeckoe

MOJIUANATUIICUIIOKCAHA U T. 1.
67. CtpykTypa aMOp(HBIX U KPUCTAIUTHUECKUX TTOTHMEPOB.
68. Tpu pusnuecknx cCOCTOSHUS aMOP(PHBIX TOJIUMEPOB.
69. BpicOK03J1aCTHYECKOE COCTOSIHUE KaK peaKCallMOHHbIN Mpoliecc.
70. ITnactudukarys HoJIuMepoB.
71. MexaHn4deckue CBOMCTBa monuMepoB. [ledopMalinoHHbIe CBOWCTBA TOJTUMEPOB.
72. BeiHyX/IeHHas 2JIACTUYHOCTH U SIBIICHUSI OpUEHTAIMH. 3HAY€HUE OPUEHTALIUU.
73. IIpo4HOCTH U JOJTOBEYHOCTH IOJUMEPOB.

YIOPSAIOYCHHE

HporpaMMa OLCHUBAHUS KOHTPOJJIMPYEMBIX KOMIIeTEeHIIMIi:

HIOJIUMEPOB:

nonugocdazeHa,

HaumenoBan
Tema wnu pazzgen Kon [Inanupyemsliii Kpurepuii (;I(ejz
JUCIUILTAHBL HHARKaTopa pe3ynbTar Toxasarers OLICHNBAHMS TK® | TIA®
KOMITCTEHIINN
Pazgen 1. NIK ork-1.2 3HaeT: OCHOBHBIC 3HaeT: OCHOBHBIC Bnaneer YO,
Knaccudpukanust | [Ipemmaraer 3aKOHBI U 3aKOHBI U MaTepuasom, (0)
BBICOKOMOJIEKYJISl | HHTEpIpeTaly | 3aKOHOMEPHOCTH, 3aKOHOMEPHOCTH, MIPeCTaBICHHBI
PHBIX 10 Pe3y/IbTaTOB | ONpeAessIIoIue OTIpeIeNIoNHe M B pazJele.
COEIIMHEHHH COOCTBEHHBIX HaInpaBlIeHUE U HarfpaBJIeHUE U Bomnpocs! ms
9KCIIEPUMEHTO | pe3ylbTaT pe3ynbTar YCTHOTO
B ¥ PacCUeTHO- MPOTEKaHUS MPOTEKaHUS cobecetoBaHUs
TEOPETHYECKHUX | MPOLECCOB B MPOLIECCOB B OTuer o
pabor ¢ OpPTaHUYEeCKUX OpTraHUYEeCKUX 71a00PaTOPHBIM
UCTIONIb30BAHHUE | PEaKIMAX peaKIHsIX pabortam
M YmeeT: npoBOIUTH YmeeT: 1poBOIUTH
TEOPETUYECKUX | MEePBUYHBIN aHAIN3 HNEPBUYHBIN aHAIIN3
OCHOB pe3yIbTaToB C pe3yIbTaTOB C
TPaIULMOHHBIX | yYETOM OOIIHX y4eToM 00IIuX =
1 HOBBIX 3aKOHOMEPHOCTEH, 3aKOHOMEPHOCTEH, g
pazzenos (hopMyITHpPyEMBIX B (bopMyIHPYEMBIX B s
XUMHUH pamKax pamKax =
OpraHU4YeCcKOi OpraHUYeCKON XUMUHU 5
XUMUH 53
¥Ymeet: rpaMOTHO Ymeet: rpaMOTHO
(hopMymupoBaTh (bopMyIHpPOBaTH
BBIBOJIBI BBIBOJIBI
Paznen 2. NIK onx-2.1 3HaeT: npaBuia u 3Haet: npaBuna u Brnaneer YO,
Xumnueckue Paboraer c HOPMBI TEXHUKH HOPMBI TEXHUKH MaTepHUaoM, O
CBOWCTBA U XMMHUYECKMMH | 0e30macHOCTH Npu 6e3omacHoCTH MpH IpeJCTaBICHHBI
CUHTE3 BEIIECTBAMU ¢ | paboTe ¢ pabote ¢ M B pasjere.
BBICOKOMOJIEKYJISI | COONIO/IEHNEM | XUMHYECKUMH XUMHAYECKIMU Bomnpocsr ms
PHBIX HOpPM T€XHHUKH | PEaKTHBAMHU H pEeaKTHBaMU H YCTHOTO
COEIMHEHN 0€30I1aCHOCTH buznuecknMu dbuznueckuMu cobecenoBaHus
npubopaMu npubopaMu Otuer o
1a00paTOPHBIM
paboram
NIK onx-2.3 YmMmeet: pabotath Ha | YMeeT: paboTarh Ha | Brnaneer YO,
IIpoBoaut CTaHJapTHOM CTaHJapTHOM MaTepHuaoM, O
CTaH/apTHHIE AHAJTMTHYECKOM AHAJTUTHYECKOM IpeJCTaBICHHBI
orepanyu Juis | 000pyI0BaHUH: 000opyIOBaHUH: M B pazferne.
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orpeeICHUs AHAJIMTHYECKUX U AHAJTMTHYECKHX U Bompocs! st
XMMHUYECKOTO U | TEXHUYECKHX BecaX, | TeXHHMYECKHX BecaxX, | yCTHOTO
¢dazoBoro pedpakromeTpe pedpakromeTpe cobeceroBaHUs
cocTaBa OTuer 1o
BEIIECTB U 1a00paTOPHBIM
MaTepHuajoB Ha pabortam
HX OCHOBE Buaapeer: HaBbikamMu | Biajgeer: Bnageer VO,
paboTEI ¢ HaBBIKAMU pabOTHI C | MaTepHAIIOM, O
COBPEMEHHBIMU COBPEMEHHBIMU MPE/ICTABICHHBI
XUMHUYECKHUMHU XHUMHYECKHUMHU M B pasJere.
npudopamu, npubopamu, Bomnpocsr mis
npueMamu npueMamu YCTHOTO
opraHu3alu opraHu3aru cobeceoBaHusl
METOJUKH PadoT NpU | METOAUKH paboT OTuer 1o
penieHun NIPU pEeLICHUH 1a00paTOPHBIM
MOCTaBJIEHHOM MIOCTaBJIEHHOM pabortam
3aJa4H. 3aJa4H.
NJK onk-6.1 3HaeT: npaBuia 3HaeT: npaBuia Bnageer YO,
[IpeacraBnsier | cocraBieHHs COCTaBJICHUS MaTepuasom, o
Ppe3yJIbTaThl MPOTOKOJIOB OTYETOB | MPOTOKOJIOB NPe/ICTaBICHHBI
paboThl B BUZE | XMMHUYECKHX OIMBITOB | OTYETOB M B pasJere.
oT4era no XUMHYECKUX Bompocsr st
CTaHAapPTHON OTIBITOB YCTHOTO
¢dopme Ha cobeceoBaHUA
PYCCKOM sI3bIKE Ortuer 1o
11a00paTOPHBIM
pabotam
Ymeer: npeacTaBuTh | YMeeT: Bnageer YO,
PpE3yJIbTAThI OIILITOB MpeACTaBUTH MaTepualiom, O
1 paCcYCTHBIX pa60T PE3YyJIbTAThl OIILITOB MpEACTaBJICHHBI
COIJIaCHO W pacyeTHbIX paboT | M B pasjelne.
TpeOOBaHUIM B COIJIaCHO Bompocs! mist
JIAaHHOU 00acTH TpeOOBaHUSIM B YCTHOTO
XUMUH. JIAaHHOU 00acTH cobeceoBaHust
XUMUH. Oruer no
1a00paTOPHBIM
paboram

VY — yernblit onpoc, Kin-komnokBuym, O-oTueT no nadopatopHoit pabote, K- koHTposnbHas

paborta

Xapakrepucruka OC 115 o0ecniedeHusl TeKylero KOHTPOJIS 10 AUCHMILJIMHE

Coneprxanue
Konx nnaukaropa . 2 3
IInanupyemsliii pe3ynbTaT oC 3aJJaHus"/BONIpOCa U
KOMIICTCHIINN
T.O.

MK onk-1.2 3HaeT: OCHOBHEIE 3aKOHBI 1 CobecenoBaHue. YcTHBIE OTPOCH
IIpemaraer 3aKOHOMEPHOCTH, ONPEACIISIOIINE BeimonaeHmne Harmucanue 0T4€TOB 110
HHTEPIPETALNIO HampaBJICHUE U Pe3yJIbTaT MPaKTUYECKUX paboT. | abopaTopHBIM paboTaMm.
pe3ybTaToOB MPOTEKAHUS IPOLIECCOB B
COOCTBEHHBIX OPTaHHUYECKUX PEAKIHIX

OKCIICPUMECHTOB U
PaCUYCTHO-TCOPETUICCKUX
pa6OT C UCIIOJIb30BAHUEM

‘YMeeT: npoBOANUTH NEPBUYHBIN
aHalu3 Pe3yNbTaToOB C yUEeTOM
00IMX 3aKOHOMEPHOCTEH,

CobecemoBanue.
Brimonnenne

MMPAaKTUYCCKUX pa60T.

VY cTHBIE ONPOCHI
Hamnmcanue otyeroB 1o
71ab0paTopHBIM paboTam.

TEOPETHYECKUX OCHOB (hopMyIMpyeMBIX B paMKax Odopmienue
TPaAWIHOHHBIX U HOBBIX | OpraHMYeCKOW XUMHHU OTYETOB 110
pa3aenoB XUMUHU 71a00paTOPHBIM
paboTam.
Ymeet: rpaMoTHO (hopMyTHPOBATH CobecenoBanue. Y CTHBIE OTIPOCH
BBIBOJIbI Odopmnenue Hanucanue oT4eToB 1o
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OTYETOB 110 71ab0paTopHBIM paboTam.
71a00paTOPHBIM
paboTtam.
WJIK onk-2.1 3HaeT: npaBuia U HOPMbI TEXHUKU Beinonnenue YcTHbIE OIPOCHI
PaGotaer ¢ Oe3omacHoOCTH 1pH padoTe ¢ 1ab0paTOPHBIX Hanucanue ot4etoB 1o
XUMHUYECKHUMHU XMMHYECKUMH PEaKTHBaMH U pabor. 71ab0paToOpHBIM paboTam.
BEILIECTBAMH C (usnueckuMu pudopamu
coOMoIeHIEM HOPM
TEXHHUKH 0€3011acHOCTH
MK onk-2.3 Ymeer: paboTaTs Ha CTAHIAPTHOM Beinonnenue VYcTHBIE OPOCHI
[IpoBoaWT cTaHAAPTHBIE | aHATUTHYECKOM OOOPYIOBaHUH: 71ab0paTOPHBIX Hamnmcanune ot4eToB 1o
OTIepanny IS AHATUTHYECKIX U TEXHUIECKUX pabor. nmabopaTopHEIM paboTam.
OTIPECTICHUS Becax, pepakTomMeTpe
XMMHYECKOTO U
(azoBoro cocrasa Buaaneer: HaBBIKaMHU pabOTHI C CobecenoBanue. VYcTHBIE ONPOCHI
BEIIIECTB U MaTepHaloB COBPEMEHHBIMH XUMHUYECKHMHU Beimonnenue Hanucanue ot4etoB 1o
Ha UX OCHOBE npudopamu, NpueMaMy OpraHu3aliy | J1a00paTOPHBIX 71ab0paToOpHBIM paboTam.
METOJIUKH PabOT NP PELICHUH pabor.
[IOCTABJICHHOM 3a/1a4Hu.
NJK orx-6.1 3HaeT: IpaBuiia COCTaBJICHUS Brinmonxenue YcTHbIE OnpOChI
HpeﬂCTaBHHeT IIPOTOKOJIOB OTYETOB XUMHUYCCKUX J'Ia60paTOpHI>IX Hamnmcanue oT4eToB Mo
pe3yIbTaTHI PaOOTHI B OTIBITOB pabor. nmabopaTopHEIM paboTam.
BHUJIE OTYETA I10 YMeeT: MpeacTaBUTh PE3YIbTaThI Odopmienue
cTaHAapTHOH hopme Ha OIIBITOB M PACYETHHIX paboT OTYETOB 110
PYCCKOM SI3bIKE COTJIaCHO TpeOOBaHMSAM B JAHHOMH 71a00PaTOPHBIM
00J1aCcTH XUMHH. pabortam.

1. CryneHty HEOOXOAMMO BBINOJHUTE S JabopaTopHbiX pabot. [lpu BeIMONTHEHUU
1a00paTOPHBIX Pa0OT OIEHUBACTCS TEXHUKA BBIMOTHCHHS, O()OpPMIICHHE OTYETOB, BKJIIOYAOIICE
pacyeThl 3aIaHHOTO CHHTE3A.

2. Ipemycmorpeno 5

KOJUIOKBUYMOB.

cobeceoBaHMl  T10

TEOPETUYECKOMY Marepuaily B

BUIC

DK3aMeH BBICTaBIISIETCS CTYAEHTY, €CIIM: MaTepHuajl YCBOEH B MOJHOM 00bEME, OTBETHI Ha
BOIPOCHl TEKYIIEro KOHTPOJS, CTYJIEHT BIaJeeT HEOOXOAUMBIMH YMEHHUSIMH U HaBBIKAMU,
oopMIIeHbI OTYETHI 11O BCEM JIAOOPATOPHBIM paboTaM, BBIIOJHEHBI 33aHUS [0 CAMOCTOSITEIbHON
pabore.

JIabopatopHast paboTa CYMTAETCsI BHITOJTHEHHON €CITH:

1) mpenocraBiieH NUCBMEHHBIH OTYET MO JaOOpaTOpHON paboTe, BBHINOIHEHHBIH IO
YCTaHOBJICHHBIM TPEOOBAHUSAM;

2) NpHUCYTCTBYET 3alMCh O BBINOJIHEHUH pPadOTHl B JKypHaJle NpenojaBareis WIn
HOPUCYTCTBYET MOAINMUCH IPENoAaBaTesis B NMPOTOKOJE BHIMOJIHEHUS paboThl cTyleHTa. Bo Bcex
JIpyrux ciaydasx pa0oTa cuMTaeTcsl HEBBINOJHEHHOH. OTBETCTBEHHOCTh 3a HEBBINOJIHEHHE
YCTAHOBJIEHHOT'O KOJIMYECTBA Ja00paTOPHBIX padOT MOJTHOCTHIO JIEKUT Ha CTY/IEHTE.

Hezauer craButcs, eciu B yCBOGHMHM MaTepuaja UMEIOTCS MpOOesbl: OTAEIbHbBIE YMEHHS
HEJ0CTaTOYHO YCTOWYMBBI, OCHOBHOE COJAEpKAHME MaTepHalla HE YCBOEHO; HE IIOJIHOCTHIO
BBITIOJTHEHBI JIa0OpaTOpHbIE PAa0OTHI M HE MpeICTaBIeHbl OTYETHI 1O J1a00paTOPHBIM paboTam.

OueHkH I MPOMEKYTOYHOM aTTecTaluu

OneHka «Hey10BJIEeTBOPUTEIbHOY

(bparmMeHTapHOE 3HAHUE NPEAMETA, OTCYTCTBHE YMEHHUI U HaBBIKOB IPUMEHEHUSI METOJI0B U
M0JIX0/10B U3y4aeMOil TUCIUIUIMHBI IIPU pelIeHnn Y4eOHbIX 3a1au (MeHee 50 Oansos).

OneHka «yJ10BJIETBOPUTEIBLHO»:
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HECHCTEMATU3HPOBAHHBIC 3HAHUS ITPEIMETA, YACTHYHO CHOPMUPOBAHHBIC YMECHUS U
HABBIKU TIPUMEHEHUSI METOJIOB U MTOIX0/I0B H3y4aeMOW JUCIUILIMHBI IPH PEIICHUN YUeOHBIX 3a/1a4
(50-69 6aii0B).

O1eHKa «XOPOIIO»:

B 1IEJIOM, C(OPMHPOBAHHBIC, HO COZIEPIKaIIMe OTCNIbHBIC TIPOOEIbI 3HAHUS TIPEMETa,
YMEHHE MPUMEHATh METOBI ¥ MIOAXO0/IbI H3y4aeMOU TUCIUTUIMHBI PU PEIICHUN YISOHBIX
NPaKTUYECKHX 3a/1a4 ¢ MUHUMAJIBHBIM KOJIMYECTBOM OIMOOK HENMPUHIMITHAIBHOTO XapaKTepa,
HAJTMYUE HABBIKOB MIPUMEHEHUS METOJIOB M MOAXO0/I0B U3y4aeMOU TUCIUTUIMHEI IPU PEIICHAH
y4eOHBIX M MpakTH4eckux 3axaq (70 - 85 Oammon).

OueHKa «OTITUYHON:

c(OpMHPOBAaHHBIC U CUCTEMATU3UPOBAaHHBIC 3HAHUS TIPEAMETa, CHOPMUPOBAHHBIC YMCHUS U
HABBIKU TIPUMEHEHUSI METOJIOB U MTOJIX0/I0B H3y4aeMOW JUCIUILIMHBI IPU PEIICHUN YICOHBIX U
npakTuyeckux 3aaad (86-100 6amios).

Pa3paboTumnkmu:
=
- )
/_/,-—-"'__' 1.X.H., mpodeccop Kmxnsies B.H.
s e (nodnuc@_) (3anumaemast OOAHCHOCb) (uHuyuanvl, hamunus)

[IporpamMma coctaBieHa B cooTBercTBUU ¢ TpeboBanusimu @PI'OC BO wu yuerom
pexomenaauuii [IOOIT no HanpaBIEeHUIO OATOTOBKH.

[Iporpamma paccMoTpeHa Ha 3acelaHu Kadeapbl TEOPETUYECKOH W MPHUKIATHON
0pFaHH‘{€CKOI>'I XWMHHU U ITOJIUMEPHU3AMOHHBIX IIPOLICCCOB
ITporokos Ne 09 ot «02» wrons 2023 r.

3aB. kadeapoii %(7/ Ll ) Opensureitn O.A.
/!
(

Hacmosuyas npozcpamma, ne modcem Ovimb 60cnpousseoeHa Hu 6 Kakou gopme 6Oe3
npeosapumenbHo20 NUCbMEHHO20 paspelenus Kagheopvl-paspadomyuxa npozpammol
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