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I. LIEJTA 1 3AJIAYY JACIIATLITAHBI

Heau: nath xumMuKaM QyHIaMEHTAIBHBIC 3HAHUS B 00JIACTH TEOPUH M MIPAKTUKUA XUMUU
1 (DU3HUKH BBICOKOMOJICKYJIIPHBIX COCTMHECHHUM.

3amaun:

—  J1aTh MOHSTHS O CTPOCHUH BHICOKOMOJICKYJISIPHBIX COCTMHEHU;

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

—  U3y4YCHHUE (UBUKO-XUMHYECKUX 51 (U3UKO-MEXaHUUECKUX CBOIICTB
BBICOKOMOJICKYJISIPHBIX COCIMHCHUH.

B pesynbrarhl M3ydeHHs JAaHHOW JMCUUIUIMHBI CTYACHTHI JIOJDKHBI MPEICTABICHUS O
MaKpOMOJICKYJIIPHOM ~ CTPOCHHM W  BBITEKAIOIIMX M3 3TOr0 OCOOCHHOCTSAX  CBOMCTB
BBICOKOMOJICKYJISIPHBIX cOoenuHeHUl. VIMeTh KOHKpPETHBIC MPEJCTABICHUS O METOJIaX CHUHTE3a,
aHaJIM3a U UCCIICIOBAaHUS Pa3IMYHBIX CBOMCTB BHICOKOMOJICKYJISIPHBIX COCTHHEHUH.

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 HEOOXOIMMBI 3HAHUSI, YMEHUS
HaBBIKH, (OPMHUPYEMBbIE IPEILIECTBYIOUMMU AUCHUIUIMHAMM .

Ne ni/m Kon nucuuninHbl HaumeHoBaHue peIecTBYIOMUX TUCIUILINH
1 b51.0.10 MaremMartuka
1 51.0.13 MexaHuKa U MOJICKYJIsIpHas (hU3HKa
2 b1.0.15 Oo61ast xumusi. XUMUs HEMETAIIOB.
3 b1.0.16 Meramueckas CBsI3b. XUMHUS METAJIJIOB
4 b1.0.19 Oprannyeckast XuMus
5 b1.0.20 Oprannyeckast XuMusi IPOU3BOJHBIX YIVIEBOAOPOIOB
6 b1.0.23 dusnyeckas XuMusd. XUMUYECKasi TEPMOJMHAMUKA

2.3. Ilepedenp mocnenyromux y4eOHBIX AMCLUIUINH, A KOTOPbIX HEOOXOAMMBI 3HAHMS,
YMEHHMS U HaBbIKU, OpMUpPYEMBIE JTaHHON yUeOHON AMCIUITIIMHOM:
[Tonmy4yeHHble 3HaHMS, YMEHUS U HAaBBIKM HEOOXOIMMBI IpU JalibHEHIIeM U3yUYeHUH TUCIMUITINH:
b1.027 — «Xumunueckas TtexHomorus», b1.0.30 — «Ctpoenue BemectBay, b1.B.07 —
«bunooprannueckas xumus», b1.B./IB.01.02 - «IIpuknagnas xumus», b1.B.J[B.03.02 «Xumus
MoHoMmepoBy», b1.B.JIB.07.02 — «CoBpemeHHble MeTObI TonuMepHO xumuny», b1.B.J1B.04.01
— «XUMHS 3IEeMEHTOPraHMYECKUX COEIMHEHH». 3HaHUE 3TOW JUCIMIIIIMHBI HE00X0IUMO TNpH
JanbHeleM o0y4eHnn B MarucTpaTtype U aclupaHType, a Takxke B chepax npodeccuoHaIbHON
NeSITebHOCTH: 37paBOOXpaHEeHUE (CHHTE3 U KOHTPOJb KayecTBa JIEKApPCTBEHHBIX INPENaparoB),
XUMHSL TPUPOJAHOIO OPraHUYECKOro ChIphsl (M3y4EHHE cOocTaBa U pa3paboTka CcrocoOoB
nepepadoTKU U MPAaKTUUYECKOT0 UCIOIb30BaHUS MIPOAYKTOB U3 YIS, He(TH, IPUPOTHOTO ra3a) u

1p.
111. TPEBOBAHUSI K PE3YJIbTATAM OCBOEHMSI JUCIIATLIAHEI
Hpouecc OCBOCHHUA JUCHUILUIMHBI HAIIPABJICH Ha (I)OpMPIpOBaHI/Ie KOMHCTeHI_II/Iﬁ

(amemenTOB crieayronmx kommeteniuii) B coorBerctBur ¢ ®I'OC BO u OIT BO mo ganHomy
Hanpasienuio 04.03.01 «Xumust», npopuib: TeopeTudecKas U NPUKIaTHas XUMHUSL.



IlepeyeHb NIAHNPYEMBbIX Pe3yJbTATOB 00yUYEeHHS 10 TUCHHUIIIMHE (MOIYJIIO0),
COOTHECEHHBIX ¢ HHANKATOPAMH JOCTHKEHUSI KOMIIeTeHIHi

Komnerennus HHH"KaTOPL: PesyabTaTsl 00yyeHus
KOMIECTCHIMHA

OIIK-1 Cnocoben OIIK-1.2. 3HaeT: TEOPETUUECKNE OCHOBBI
aHaJIM3UpPOBATh U [Tpennaraer 0a30BbIX XUMUYECKUX JUCLUIUINH
UHTEPIIPETUPOBATH HUHTEPIIPETALMIO (HEeopraHu4ecKon, OpraHuyeCcKoi) u
pe3yabTaThl XUMHUYECKHUX pe3yabTaToB CHoCOOBI UX UCIOJIb30BAHUS IIPU
JKCIIEPUMEHTOB, COOCTBEHHBIX pELICHUU KOHKPETHBIX XUMHUYECKHUX
HaOJII0ACHUI U U3MEPEHU | HIKCIIEPUMEHTOB C 3a1a4

UCII0JIb30BAHUEM Ymeer: npoBOAUTE NIEPBUYHBIN

TEOPETUICCKHUX OCHOB
TPAAUIIUMOHHLIX U HOBBIX
pa3aciioB XUMHUH

aHaJIN3 PE3yJIBTATOB C Y4ETOM OOLINX
3aKOHOMEPHOCTEH, POPMYINPYEMBIX
B paMKax XMMHUYECKOW HAyKH

OIIK-2 Cnocoben
IIPOBOJUTH C COOJTIOJICHUEM
HopMm Th xumuueckuit
9KCIIEPUMEHT, BKIIIOUast
CHHTE3, aHAJIN3, H3Y4YCHUE
CTPYKTYpbI U CBOMCTB
BEIIECTB M MAaTePHAJIOB,
HCCJIEIOBAHKE MPOLIECCOB C
UX y4acTHEM

OIIK-2.1 Pabotaer ¢
OpraHNYECKUM
BEILIECTBOM C
COOJIIOZICHHEM HOPM
TEXHUKU 0€30I1aCHOCTH

OIIK-2.2 TIpoBoaut
CHHTE3 BEIIECTB U
MaTepHuajoB pa3HOU
MIPUPOIBI C
HCIOJIb30BaHUEM
MMEIOLIUXCSI METOUK

3HaeT: cUHTE3a BELIECTB Pa3IuYHOU
MIPUPO/IbI; OCHOBHBIE JOCTOMHCTBA U
HEJOCTaTKU PA3INYHBIX METO/IOB
MCCJIETOBaHUS CBOWCTB BEUIECTB U
MaTepHuasioB; MpPaBUJia U HOPMBbI
TEXHHUKHU 0e30MacHOCTU Ipu paboTe ¢
XUMUYECKUMH PEaKTHBAMU U
(bU3UYECKUMHU TTPUOOpaMu

YMeer: npoBOAUTH OJTHO- U
JIBYXCTaJUIHbIE CHHTE3BI C
HCII0JIb30BAaHUE MPEIaraeMbIX
METOJIUK; paboTaTh Ha CTAaHAAPTHOM
XUMHUYECKOM 000py1I0BaHUU
Baapneer: HaBbIKaMU pabOTHI €
COBPEMEHHBIMU XUMHUYECKUMU
npubopaMu, IpueMaMu OpraHU3aINH
METOJMKHU paboT MPH pelIeHUuN
MIOCTaBJICHHOM 3a7auu

OIIK-4 CnocobeHn
IUIAHUPOBATh PaOOTHI
XUMHYECKOU
HAIPaBIEHHOCTH,
o0OpabaThIBaTh 1
UHTEPIPETHPOBATH
MIOJTy9YEeHHBIC PE3YJILTATHI C
HCIIONIb30BaHUEM
TEOPETUYECKUX 3HAHUU U
MPAKTUYECKUX HABBIKOB
peIIeHUS MaTeMaTHIECKUX
U HU3HYECKUX 3a/1a4

OIIK-4.3
WNHuTtepnperupyer
pe3yabTaThl
XUMHUYECKUX
HaOJIFOEHUI C
HCIIOJIb30BaHUEM
(U3HUYECKUX 3aKOHOB U
MIPEJCTaBICHUI

3HAaTB: TEOPETUUECKNE OCHOBBI
XUMUH U PU3UKH
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH C
L[EJIbI0 MHTEPIIPETALMH TTOTYYEHHBIX
pe3yIbTaTOB

YMeTh: UCIIONB30BaTh HEOOXOUMBbIE
METO/Ibl UCCIIEIOBAHUS TOJIMMEPHBIX
cucteM, paboTaTh Ha CTaHIAPTHOM
XUMHUYECKOM 000py0BaHUU

OIIK-6 Cnocoben
NPECTABIIATh PE3yIbTATHI
CBOEH pabOThI B YCTHOM U
MUCbMEHHOU (popme B
COOTBETCTBUH C HOPMAMHU U
NpaBUJIaMH, IPUHITHIMH B
npoheccCuoHaTEHOM
co00I11IeCTBe

I1K-6.1 Ilpencrasnser
pe3yabTaThl padOTHI B
BUJIE OTYETA O
cTaHaapTHOU (opme Ha
PYCCKOM SI3bIKE

3HaeT: npaBUiIa COCTaBJICHUS OTYETOB
XUMHUYECKHX OIIBITOB;

YMeeT: IpeaCcTaBIATh PE3YJILTATHI
OTIBITOB COTJIACHO TPeOOBaHUSAM B
JAaHHOM 00J1aCTH XUMUH

Baapneer: HaBbIKaMU MpeCTAaBICHUS
COOCTBEHHBIX Pe3yJIbTAaTOB B
MH(OPMALMOHHON HayYyHO




\ 00pa3oBaTeNbHON cpefie

IV. COAEP)KAHUE U CTPYKTYPA JUCIUIIJINHBI

Tpya0eMKOCTh JUCIHMILIMHBI COCTABIISICT 7 3a4eTHBIX ¢AMHHMII, 2524aca, B TOM umcie 1.5
3a4ETHBIX €QUHAL], 63 4acOB Ha 3K3aMeEH
dopma MPOMEKYTOYHON aTTECTALUN: SK3aMEH

4.1. ConepkaHue AMCUUIUIMHBI, CTPYKTYpUPOBAHHOE IO TeMaM, C YKa3aHHUEM BHJIOB
y4eOHBIX 3aHATUNA U OTBEICHHOTO HA HUX KOJIMYECTBA aKaIEMUUYECKUX YaCOB

U3 Hux IIpaKTHYECKast [IOAr0OTOBKa

Bunp! yueGHO#t paboThl, BKIItOUast

CaMOCTOSATENbHY0 paboTy

o0y4aromuxcs 1 Tpy10eMKOCTh

(B yacax)

KonrakTHas pabota
MpenojaBaTens ¢

DopMbI TEKyLIEr0

2 g
No E‘ ;(é E oByHaroNHIMHCS 5 KOHTPOJISl YCIIeBACMOCTIH;
I Pazmen quCUUIUTHHBY TEMbI S o 2 = Dopma IPOMEKYTOUHOM
H 3 8 £ v 2 o [a_':') ® aTTecTaluy
22 S = g £~ 5 4 53 (no cemecmpam)
E 22 2 g g 5 &
2 E a8 3
Z ZE R E B g
5] EEx > = 3
= S =3 o O
5 a9 I = O
O) g
OO0111e cBeIeHUS O
1 | BBICOKOMOJIEKYJISIPHBIX 6 1 - - 1 -
COEIMHEHUSIX
Krnaccudukanus
MOJIUMEPOB U UX
2 P 6 3 10 1 8 KomnnokBuym
BaOKHEUIIINE
peJICTAaBUTENN
CtpykTypa u CBOMCTBa Hposepia
3 | IPYELP 6 8| 10 | 1 | 10 | oruerosJIP,
MaKpPOMOJIEKYTT
KOJUIOKBUYM
IIposepka
4 | PacTBOpHBI MOJIUMEPOB 6 10 10 2 10 otueroB JIP,
KOJUTIOKBUYM
[ToIM3NEKTPOIIUTEI IIposepka
5 6 4 10 1 4 otueToB JIP,
KOJUTIOKBUYM
CTpyKTypa 1 OCHOBHBIE IIpoBepxka
6 | ¢pusnyeckue cBolcTBa 6 8 10 1 10 otuetos JIP,
MOJIMMEPHBIX TEJl KOJUIOKBUYM
Cunres IIpoBepka
7 | BBICOKOMOJIEKYJISIPHBIX 6 12 12 2 10 otuetos JIP,
COEIMHEHU M KOJUTOKBUYM
XUMHUYECKUE CBOWCTBA U [IpoBepka
8 | xummueckue 6 8 10 1 10 otueToB JIP,
MIPEBPAIICHHS TTOJTMMEPOB KOJUTOKBUKM
ITIpomexyTouHas
p Y 14 9K3aMEeH
aTTecTaIus
HToro yacos 252 54 72 19 | 63 44




4.2. TlnaH BHeayJUTOPHOH CaMOCTOSITEJIbHOH PpadoThl O00y4YaAKOIIMXCHA 1O
AUCHHUILIMHE

a CamocTosTenbHas paboTa 00yJaroImXCst YueOHO-MeToquIeCcKOe

g HazBanue pa3znena, TeMbl Bun camocrositensHoi Cpoku 3atpatel OIIEHOYHOE CPEJICTBO obecneuene .

[5) BpEMEHU CaMOCTOATCIIBHON

@) paGOTI)I BBITNIOJTHCHU A (qac.) p36OTBI
OO6urme cBeneHus o VYuaebHoe
BBICOKOMOJIEKYJISIpH ([loaroroBka k VerHoe nocobue

6 [pIX coenMHEHMSIX CEMUHAPCKOMY 1 «BpIcOKOMOIIEK

co0eceroBanue
3aHATUIO 110 TEME YISIpHBIE
COCIMHECHUSIY.

6 [Kimaccudukamms VYyebHoe
MOJIMMEPOB U HX [MoxroroBka k nocobue
BaYKHEWILINE CEMUHApPCKOMY 8 «BpIcokomoek
IIPEACTABUTENIN 3aHATUIO 110 TEME VYcrHOE YIISIpHBIE

co0eceloBaHUE  |COCIMHEHUSY.

6 |CtpykTypa u [Togroroska [IpakTkym 1o
CBOMCTBA otyera 1o JIP BBICOKOMOJIEKY
MaKpOMOJIEKY I «Buckosumerpus 10 |IIpoBepka oTuera |JISPHBIM

pacTBOpOB o JIP. COEJTMHEHUSIM
I10JIMMEPOB) Kosnokuym

6 [PacTtBOpHBI IToaroroBka [IpoBepka otuera |[IpakTuKyMm 1o

IIOJINMEPOB oruera 1o JIP o JIP. BBICOKOMOJIEKYJI
«Bucko3umerpus 5 SIPHBIM
pacTBOpOB COCIMHEHUSM
TIOJIUMEPOB)

6 |PactBOpBI [Toaroroska 1-18 [IpoBepka otuera |[IpakTuKyMm 1o
IIOJINMEPOB oruera 1o JIP HEeJens o JIP. BBICOKOMOJIEKYJI

«Typbunumerpuu Konnoksuym SIPHBIM
ecKoe ) COETUHEHUSIM
TUTPOBaHUE
pacTBOpOB
IIOJIUMEPOB)»

6 |ITommnekrponutsl |[loxroroBka IIpoBepka otuera (I[IpakTrKyM™m 1O
oruera 1o JIP o pabore. BBICOKOMOJIEKYJI
«DNEeKTPOXUMHUYE 10 Komnoksuym SIPHBIM
CKOE€ IIOBEJCHUE COCIMHEHUAM
ITOJIUDJIEKTPOJIUT
OB»

6 |CtpykTypa u [TogroroBka IIpoBepka otuera |I[IpakTrKyM™m 1O
OCHOBHEIE otuera no JIP o JIP. BBICOKOMOJIEKYJI
¢buznueckue «Tepmomexanuue 10 |KommokBuym SIPHBIM
CBOMCTBA CKHE CBOWCTBA COCIMHEHUAM
MIOJINMEPHBIX TNl [TOJIMMEPOB)

6 [Cunre3 ITogroroska IIposepka ortuera (IIpakTrkyMm 110
BBICOKOMOJIEKYJISIpH (oT4eTa 1o JIP o |MO JIP. BBICOKOMOJIEKYJT
bIX COCAMHEHUN «PanukanpHas SIPHBIM

MTOJIMMEPU3ALIUS» COCIMHEHUSIM




E_ CaMocTosiTeIbHast pa60Ta oquanU.mxc;{ qu6H0'MCTOI[H'-ICCKOC
g Haspanue pasnena, TeMbl Bun camocrositesHOM Cpoku 3arpars1 OIIEHOYHOE CPEIICTBO obecnieuenne .
§ paboTst BBIIIOJIHEHUS B?:r:l)m CaMO;Z%’;TTiTLHOH
6 |Cunres [ToaroroBka [IpakTukym o
BBICOKOMOJIEKYJISIpH (oT4eTa 110 JIP BBICOKOMOJIEKYI
BIX CO€IUHEHHI «PagnkanpHas 4  |TIpoBepka oT4eTa |IPHBIM
COIOJINMEPU3ALIA o JIP. COEIMHEHUSIM
S KostokBuym
6 |Cunte3 ITogroroska [IpakTkym 1o
BBICOKOMOJIEKYJISIpH [oT4eTa 1o JIP 4 [IpoBepka oTueTa |BHICOKOMOJIEKYJT
BIX COCIUHECHUN «Karuonnas o JIP. SIPHBIM
MOJMMEPU3ALIHS KostokBuym COCTMHEHUSIM
6 |Cunte3 ITogroroska [IpakTkym 1o
BBICOKOMOJIEKYJISIpH [oT4eTa 1o JIP 10 BBICOKOMOJIEKYJI
BIX COCIUHECHUN «ITonukonaencarg [IpoBepka oTuera |IpHBIM
us» o JIP. COE€INHEHUSIM
6 |Xumuyeckue IloaroroBka [IpakTukym o
CBOMCTBA U otueta 1o JIP BBICOKOMOJIEKYJI
XUMHUYECKHE «Monudukarus 10 |IIpoBepka oTuera |SIpHBIM
MIpEBpAILICHUS MOJIUMEPOB» o JIP. COCTMHEHUSIM
IIOJIUMEPOB Kosnoksuym
OO6m1ast TpyA0€MKOCTh CAaMOCTOSATEILHON padOThI 63
110 TUCIMIUIMHE (Jac)
Brogxer BpeMeHH caMOCTOSATEIbHOM padoThI,
NMpeIycMOTPEeHHbIN Y4eOHbIM MJIAHOM /ISl IaHHOMH | 63
AMCIMILIMHBI (Yac)

4.3. ConepxxaHue pa3jiejioB U TeM TUCHHUILINHBI

TpynoemkocTsb
JUCLUTIIUHBI 7
(3.e.)
Haumenosanue | 1. O0mue cBeieHUsI 0 BBICOKOMOJICKYJISIPHBIX COCANHEHUSIX
OCHOBHBIX MecTo HayKH 0 OJUMEPAX KaK CaMOCTOSTENIbHON (pyHIaMEHTaIbHOM
paszenos 00J1acTH 3HaHUSA Cpen APYTuX GyHIaMEHTAIbHBIX XUMHUECKUX HayK. Ee
(Momyneit) POJIb B HAYYHO-TEXHUYECKOM ITPOTrPECCE U OCHOBHBIE UCTOPUYECKHE ITAIIbI

ee pa3BUTHA. BKilag pyCCKHMX y4EHBIX B 3apOKICHHUE U PA3BUTHE HAYKU O
nonumepax. IIpenmer n 3axaum HaykKH O BBICOKOMOJIEKYIISIPHBIX

coeiMHeHUsX (monuMepax). Posb moimmepoB B )KUBOW MPUPOAE U X
3HaYEHHUE KaK MPOMBIIIJIEHHBIX MaTEpHaJIOB (IJIaCTMACChI, BOJIOKHA U
IIJIEHKH, TIOKPBITHUSA).

OcHOBHbIE TIOHATHUS U OMNpPENEICHUS: TOJUMEP, OJIUTOMEpP, COOTHOIIEHUE
NOHATHM  "monmumepsl" U "BBICOKOMOJIEKYJISIDHBIE ~ COEIMHEHUs".
Maxkpomornekyna u ee xumuueckoe 3BeHO. CreneHb (Kod(p(UIIUEHT)
MOJINMEPU3allMl M KOHTypHas JuIMHAa uLenu. Kputepuum pasrpaHUYeHus
BBICOKOMOJIEKYJISIDHBIX ~ CO€IUHEHUN M HU3KOMOJIEKYJISIPHBIX BELIECTB.
Ilepexon OT MOHOMEpPOB K MOJMMEPHBIM LENSAM BO3pPACTAlOLIEH JIMHBI.
[TomumepHOe cocTosiHUE Kak ocobast (popMa CyIiecTBOBaHHUS BEIIECTB.

2. Kinaccudukanusi noJMMepoB M UX BasKHel e NpeAcTaBUuTe N
Knaccudpukanus mnoaumepoB B 3aBUCHUMOCTH  OT  MPOUCXOKICHHS,
XMMHYECKOTO COCTaBa M CTPOEHUS 3BEHBEB U MAKPOMOJIEKYJISIPHOM LEMH.
[IpuposaHble, CUHTETHYECKHE U HCKYCCTBEHHBbIE MoJuMmepbl. Opranuyeckue




(3MEeMEHTOOpraHNYeCKHe) W HEOpraHWYeCKHue MOJIUMephbl. ['oMolenHble U
rerepolensubie  nojauMmepbl. JIuHeiiHble, pa3BETBICHHBIE U  CILUTHIC
oJIMMEpBIL. [ 'oMOIoIMMepsI, COMOJIMMEPHI, OJIOK- U IPUBUTHIE COMTOJIUMEPHI.
OcHoBHble mpeactaButTenn. CrocoObl momydeHusi. CBoiicTBa W o0nacTu
MIPUMCHCHHSI.

Kap6ouenusie nonumepsl. [lonumeps u conoiumepbl MOHOOJE(HUHOB U UX
MPOU3BOJHBIX:  MOJUATHIICH, TOJUIPONIIEH W HMX  COMOJUMEPHI,
MOJINCTUPOI, TTOTUBUHWIXIIOPU, TOJUMEPbHI aKPUIOBOTO M METAKPUIOBOTO
psanoB. Ilommmepsl u  comonmuMepsl IUONCHUHOB (IUEHOB) W UX
MPOU3BOJHBIX: MOMUOYTaguE€H W €ro COMOJHUMEPHI, IOJHMHU3OIPEH,
nonuxjopnpe. KapOoruknuyeckne monuMepsl: (eHoapopMaIbaerHIHbIe
CMOJIbL, TOJIU()EHUIICHBI, TOTH-71-KCUIIUIICH.

KapOorereponienubie monumepsl. [lonumepsl, conaepxkaiiue KUCIOPOA B
OCHOBHOI 1enu: mnoaudupsl MNpocThie (MOJUITUICHOKCHT), MONUA(DUPBI
CIIOHBIE (MONMATUICHTEpePTAIAT, TIH(TAIEBBIC CMOJIBI), MOJUAIETAIN
(TOJIMOKCUMETHUIIEH, LIEJUTION03a U €€ IPOU3BOHbIE).

[Tonumepsl, copepskame a30T B OCHOBHOM  LEMM:  TOJIMAMMJIBI
(monuKanpoIaKkTam, MOJINTEKCAMETHIICHATUTIAMHIT), TIOJINyPETAHBI,
MOJIUTIENI TU/IBI, OCJKH, MTOHATHE 00 UX OMOTOTHYECKUX (PYHKITHIX.
[Tommmmepsl, conepkamme ¢ochop B OCHOBHOW MEMU: HYKICHHOBBIC
KHUCIIOTHI, TOHATHE 00 UX OUOJIOTMYECKUX PYHKIIHSIX.

[Tonumepsl, coaepskaiirie cepy B OCHOBHOM IEMHU: TIPOCTHIE MOTUTHOIPUPHI,
MOJIUCYIb(DUIBI, TOTUCYTH(OHBIL.

DneMeHToreTeporienupie  nonumepsl.  [lomucuiaokcanbl  (CHIIOKCAaHOBBIE
Kayudyku u mokpbITus). [Tonmudocdats. [lomudocdazensr.

3. CTpyKTYypa U CBOHCTBA MAKPOMOJIEKY.JI

Konduryparmonnass wuzomepuss U KoH(pUrypamuss MaKpOMOJEKYJIBL.
JlokanpHbIe KOH(GUTYpPAIMOHHBIE U30MEPHl B MAaKPOMOJIEKYJIaX MOJIUMEPOB
MOHO3aMEIEHHBIX STUJICHOB u JTMEHOB. CrepeoperynspHbie
MaKpOMOJICKYJIBI.

Kondopmannonnas  u3omepuss u  KOHGOpMAaIUs  MaKpOMOJEKYIIbI.
Kondopmanmonnbie  mepexonpl B MOJIGKYJAaX  MOJMITUJIIEHA U
MOHO3aMEIIEHHBIX TMOJMITUIICHOB. BHYTpUMONEKYIsIpHOE BpalleHHe |
rMOKOCTh  MAaKpOMOJIEKYJIbl. DHEpreTMdeckue Oapbepbl BHYTPEHHEIO
BpaieHus. [ToBopoTHble n30Mepsl U THOKOCTh peanbHBIX 1eneil. CpeaHee
paccTosiHue MKy KOHIIAMH IIEMU KaK XapaKTePUCTUKA, TyBCTBUTEIBHAS K
KOH(OPMAIIMOHHOMY COCTOSIHUIO Iienu. Mojenb CcBOOOJHO-COYICHEHHOM
e U LEeNd C 3aTOPMOKEHHBIM BpallleHueM. TepMoJuHaMuueckas u
KHHETHYecKass THUOKOCTh MakpoMosiekyd. CBs3b MEXIy CpeIHHMH
pa3MepamMH MJI€ATM3UPOBAHHOTO KIyOKa W KOHTYPHOM JUIMHOM UEnu.
[TonsTre o cratudeckoM cermente (cermeHT Kyna). BenwunHa cermenra u
rmapamMeTpa 3aTOPMOKEHHOCTH BpaIleHUS IIeMH, KaK HSKBUBAJICHTHOE
BBIp@OKEHHE THOKOCTH MaKpPOMOJICKYJbl. B3auMOCBS3b XUMHUYECKOTO
CTPOSHHUSI MAKPOMOJIEKYJ M KX THOKOCTH.

Baxwuerime cBOMCTBAa BBICOKOMOJEKYJISIPHBIX COeIMHEHUN. Poiib
YCPETHEHHBIX XapaKTEPUCTUK MTPH ONTUCAHUH CTPOCHUS U CBOWCTB
MoJIMMEpOB. MoJEKyISIPHO-MAaCCOBBIE XapaKTEPUCTHKU TTOTUMEPOB:
YCpETHEHHBIC MOJICKYJISIPHBIE MACCHI (CPEAHEBECOBASI U CPEIHEUHCIIOBAS
MM), noHsTHE 0 PYHKIHIX MOJIEKYISIPHO-MACCOBOTO PaCIpe/ICICHHUS
(MMP).

4. CuHTE3 N0JIUMEPOB

[TyTu cuHTE3a MOJMMEPOB: MOJMMEpHU3aNysl U noJukoHaeHcanus. [lonarue o




LIENHOM WM CTYIIEHYaTOM MEXaHU3Max pocTa Lenu. AKTHUBHBIE LIEHTPBI
IIOJINMEPHU3ALlMOHHOTO ITpolLecca. BnusHME CTpOEHHs MOHOMEpa Ha €ro
CKJIOHHOCTb K IMOJIMMEPHU3aLUU 110 ONPEEIIEHHOMY MEXaHU3MY.
TepMonnHaMuKa oNMMeEpU3alui MOHOMEPOB, COAEPKAILUNUX KPATHBIE CBSI3H.
[TonnMepu3alMOHHO-IENIOJIMMEPU3AaIMOHHOE ~ paBHOBecue.  IIpenenbHbie
TEMIIEPATYPHI OJIUMEPU3ALMH U PABHOBECHBIE KOHLIEHTPALIMM MOHOMEPA.
Panukanbnas [oJIUMepHU3aLus. Nuannuuposanue paguKaIbHON
noJuMepu3aluu (crnocoObl BO30y:KI€HHsI MOHOMEPOB). THUIIBI HHULIMATOPOB.
Peakuuu pocra (moHsTME 00 WJCAIBHON pPaJUKAIBHOM pEaKIMOHHON
cnocobHocTH) Peakuuu mnepenaun nenu (Ha MOHOMEp, PacTBOPUTEINb,
MOJIUMEp, CIenualbHble A00aBkH). MHrubupoBaHue NOIMMEPHU3AIHH.
Kunernka pagukanbHOM  IOJMMEpHM3alMM NPU  MajblX  CTENEHAX
npespauieHus. [loHATHE O KBa3uUCTallMOHAPHOM cocTosiHUM. CpenHss
creneHb noauMepusanuu. "l'enb-addext". Perymupyemas mceBmpoxuBas
pasuKaibHas MOJIMMEpU3alusl.

PagukanpHass conosnuMepusanus. YpaBHEHHE COCTaBa COIIOJIMMEpa s
HaYyaJbHBIX cTaiguil mpouecca. KoHCTaHTHI conoiMMepu3anus, METOJbl MX
onpenenenus. [luarpamma cocraBoB  comoiumepoB. [lonstue 00
OTHOCUTEJIbHOW PEaKIMOHHOW CIIOCOOHOCTH MOHOMEPOB NP PaJUKaIbHON
conomuMepu3anuu. Poib MoIsSpHBIX U MPOCTPaHCTBEHHBIX (pakTopoB. Cxema
Andpes-Ilpaiica "Q-e". ComonumMepsl €O CIy4alHBIM U PETYISPHBIM
Yepe0BaHUEM 3BEHBEB.

HonHas mnonuMepusauus (OTAUYMS OT PAAUKAIBHON TIIOJIMMEpPHU3ALUN).
BnusiHue crpoeHuss MOHOMEpa Ha €ro CKJIOHHOCTh K MOJMMEPU3ALUU IO
KaTHOHHOMY WJIM aHMOHHOMY MexaHu3MaM. KaTumoHHas mnonuMepusanus
(vHUIUEpOBaHWE, poCcT © O0OpeIB  1enu). KuHeTMka KaTHOHHOMN
noJiMMepusauuu. BimsHue TemmepaTypsl Ha  CKOPOCTb  KaTHOHHOM
MOJINMEPU3aLUU U MOJIEKYJIIPHYIO Maccy noiaumepa. MHuLnupoBaHue, poct
U OrpaHWYEHHE LENu TIpU AHUOHHOW TNOJUMEpU3alMHU. AHHOHHAs
noiuMepusanus  (MHULOUMUpPOBaHUE, pocT W oO0pbIB 1enu). Kuneruka
AHMOHHOM MOJIMMEPHU3ALINH.

CrepeoperyinspHasi KOOPAMHALMOHHO-MOHHAS MOJIMMepHU3alusi. AHHOHHO-
KOOpAMHALIMOHHAs TOoJMMepu3anus JaueHoB. KoopauHanMOHHO-HOHHAs
MOJIMMEPU3aLMs Ha TETEPOreHHBbIX KaTtanu3aropax [{urnepa-Harra.

CniocoOb1 npoBenieHns nonumepusanuu. [lomumepusanus B Macce, pacTBope,
CYCIIEH3HH, IMYJIbCUU.

[Tonukonnencanus. MoHomepsl Ui noaukoHAeHcauu. OCHOBHBIE
pa3nuuMs MOJUMEPU3ALMOHHBIX M MOJUKOHACHCALMOHHBIX IPOLIECCOB.
Knaccudukanus peakuui MOJIMKOHCHCALINH. TepmoanHaMuka
MOJINKOHJEHCALIUK W TOJIMKOHJEHCAlUOHHOE paBHOBecue. BinsHue
XMMHYECKOM  IPUpPOJBl  MOHOMEPOB  Ha  pPaBHOBECHYIO  CTEIIEHb
npeBpamenns. Kunernka JIMHEWHOMN TIOJINKOHICHCAITNH. Bnusaue
KOHILIEHTpAallud MOHOMEpPA, TEMIEPATypbl, KaTaJu3aropa Ha CKOPOCThb
MOJINKOHICHCALIHH.

BnusHue KOHLEHTpallMM MOHOMEpa, HKBUBAJEHTHOCTUM KOHLEHTpAaLUN
(GyHKIMOHANBHBIX  TPYMNI, TEMIEpaTypbl, KaTaauzaropa, MIOpHUMeEcU
MOHOQYHKIIMOHAJBHBIX ~COCIMHEHHH, YAaJeHUS HHU3KOMOJIEKYJISIPHOTO
BElIeCTBAa Ha MOJIEKYJIIPHYIO Maccy MoiuMepa (Ha MpeesibHYI0 CTENeHb
MOJTMKOHICHCALIUH ).

Oco0eHHOCTH MOJIMKOHACHCAUA MHOTO(QYHKIIMOHATBLHBIX MOHOMEPOB.
[ToGouHble peakMy MpPU MOJUKOHAEHCALMU: IUKIU3AIHUs MOHO-, N-MEPOB,
JECTPYKIMS. MOHOMEPOB U TMOJIMMEPOB; OOMEHHBbIE peaklUUd MEXIY




HCXOJHBIMHU BELIECTBAMU U MAaKPOMOJIEKYJIaMHU.

[IpuMepsl  BaXHEWIIWX  IMOJUKOHICHCAIMOHHBIX  peakiuid. CrocoObl
IIPOBEJCHUS IIOJMKOHJIEHCALMU: B pacIljiaBe, B pacTBOpPE, Ha TpaHULE
pasnena ¢as.

5. PacTBOpBI I0JIMMEPOB

OO1wiee npeacTaBieHrne O pacTBOPax MOJUMEPOB. MICTUHHOCTD MOJIMMEPHBIX
pactBopoB. llpaBuno (a3 um mpuMeHeHHE ero K pacTBOpaM MOJMMEPOB.
@da3zoBple AMArpaMMbl CHCTEM IOIUMEp — pacTtBoputenb. lloHAtne o
BEPXHUX M HIDKHUX KPUTHUECKUX TeMIepaTypax cMemieHus. OcoOeHHOCTH
npolecca pacTBOpeHus noiauMepoB. Mexanusm HaOyxaHus. OrpaHuueHHOE
U HeorpaHudyeHHoe  HaOyxaHue. TepMOAMHAMHUYECKUH  KpUTepui
pPacTBOPUMOCTH. DHAOTEPMHUYECKOE, HK30TEPMHUECKOE M aTCPMUYECKOE
pacTBOpPEHUE MOJIMMEPOB.

Oco6eHHOCTH TEPMOJMHAMUYECKOTO TOBEICHUSI MAKPOMOJIEKYJI B PaCTBOPE.
WneanbHble pacTBOpHI (OnpeaeneHue). XuMU4YEeCKUi MoTeHIHal. 3aKOH
Payns, 3akon Bant-TI'odda. [TosnoxxuTenbHble 1 OTpULaTEIbHbIE OTKIOHEHUS
OT UJICAJIbHOCTH peaJIbHbIX PACTBOPOB. OTKIOHEHUS OT UCAIbHOCTH B
clly4ae MOJMMEPHBIX pacTBOPOB. OCMOTHYECKOE aBJIEHUE PacTBOPa
IoJINMepa. Y paBHEHHE COCTOSIHUSA NIOJUMEPa B pacTBope. Bropoi
BUPHAIBHBIN KOdpGumenT. @akTopsl, BIUSIONINE Ha BETUYNHY BTOPOTO
BUpHAIBHOTO K03 dunenrta. Trata-Temneparypa 1 TITa-pacTBOPUTEID
(TaTa-yciaoBusl). 3aBUCUMOCTb KPUTUYECKOM TeMIIepaTypbl CMEILIEHUS OT
MOJIEKYJISIPHOHM Macchl nonumepa. OnpeneneHue Tara-TeMIepaTypsl U3
(ha30BBIX JHArpaMM MOJIUMEP-PACTBOPUTENH. TEepPMOANHAMIYECKOE Ka4eCTBO
pactBoputeia. HeBo3myieHHbIe pa3Mepsl TepMOAMHAMUYECKUN CETMEHT
KaK Mepa THOKOCTH MakpoMoJieKyibl. [lorsTre o koaduunente
HaOyxaHHUsl.

I'mpponnHamMuyeckue CBOMCTBa MAKPOMOJIEKY B pacTBopax. [Ipupona
BSA3KOCTH pa30aBJIEHHBIX PACTBOPOB MOJIMMEPOB. Bs3KOCTHBIE aHOMAINU B
pa3baBieHHBIX pacTBopax nournMepoB. Haubosbias u HauMeHbIlas
HBIOTOHOBCKasl BSI3KOCTb. Y paBHeHue [lyazeitna. AGcomoTHas BI3KOCTb,
€IMHULIBI U3MEPEHU BSI3KOCTU. OTHOCUTENNbHASL, yIeTIbHAas, IPUBEICHHAS U
XapaKTepUCTHUECKas BA3KOCTH. OIpeeeHre XapaKTepUCTUIECKON
BS3KOCTH (ypaBHeHHe XarruHca). CBsi3b XapaKTepUCTUUYECKOM BSI3KOCTH C
MOJIEKYJISIPHOI Maccoit monumMepa (ypaBHeHue Mapka-Kyna-XayBuHka).
CBs13b XapaKTEpUCTUYECKOM BSI3KOCTH CO CPETHUMH pa3zMepamMu
Makpomodekyn (ypaBHeHne Punopu-doxkca). OnpeneneHrne HEBO3MYILIEHHBIX
pa3MepoB MaKpOMOJIEKYJT B TaTa-ycinoBusix. Koaddurment nabyxanus
MaKpOMOJIEKYJI. BiusiHre npupoabl pacTBOPUTENS HA BA3KOCTh
pa30aBiIeHHBIX PACTBOPOB MOJIMMEPOB U OIIEHKA CTEIIEHU
MOJINJUCTIEPCHOCTH MOJIMMEPOB. BUCKO3MMETpHS Kak METOI ONPEAEIICHUS
CPEIHEBS3KOCTHOW MOJIEKYJISIPHOW MaCCHI.

da30BbIE PABHOBECHUS B paCTBOpax MOJUMEPOB U OCHOBBI
(bpakmOHUPOBAHUS MTOTUMEPOB. METO/Ibl OIIPEIETICHNS MOJIEKYJISIPHO-
MaccoBOT0 pacipeaeseHuss U GpaKIHOHUPOBAHUS ITOJIUMEPOB
(bpaknmonHOE OCcaXaeHUE, GPAKIIMOHHOE PACTBOPEHUE, TYPOUANMETPHSI,
reJb-IPOHUKaroIas XxpomMarorpadus).

MeTo1bI OIIEHKH CPETHUX MOJIEKYJISIPHBIX Macc MOJIMMEPOB:
CPEAHEUYHUCIIOBOM U CpeaHEMACCOBOM. MeTobl onpeeseHus
CPEIHEUNCIOBON MOJIEKYJISIPHOM MacChl: OCMOMETpHS, 30YJIITMOCKOIHSI.
MeTobl OnpeesIeHnsl CPETHEMACCOBOM MOJIEKYJIIPHOM MacChl:
CBETOPACCESIHUE.




S. ITo1u3/1eKTPOJIUTHI

O6miee npeacTaBiaeHue o moaudIekTpoauTax. Kimaccudukamms
MOJURIIEKTPOIUTOB. [10MMKHCIOTHI, TOTMOCHOBAHHMS, TOTUAM(OIUTHI.
CunbHble 1 cradble moaudaeKTposnThl. OOIIas XapakTepUCTHKA CBOMCTB,
OTJIMYHE MOJIUAIEKTPOJIUTOB OT HU3KOMOJIEKYJISIPHBIX 3JIEKTPOJIUTOB U
HEMOHOTCHHBIX NOJIMMepOB. TepMoarHaMUuecKue 0COOEHHOCTH
IIOJINAJIEKTPOJINTOB.

HMoHn3anmoHHOE paBHOBECHE B PACTBOpaX MOJIMIIEKTPOIUTOB. [lonaTne
CTEIEHHU NOHU3ALUU U KOHCTaHTbI AUCCOLUALMH [Tl HU3KOMOJIEKYJIIPHOIO
U BBICOKOMOJIEKYJISIPHOTO JIeKTpoauTa. OnpeneacHue KOHCTaHThI
JUCCOLMALMY MOJIURJIEKTPOIUTA 110 pe3ybTaTaM OTEHLIUOMETPUYECKOIO
TUTPOBAHHUS €r0 PACTBOPA. 3aBUCUMOCTb KOHCTAHTBI TUCCOLIMALIMHA OT
CTETIEHH TUCCOLMALNY JUTs onudiekTponuTta. Konpopmannonnsie
IIPEBPALICHMS TIOIUAJIEKTPOIUTOB B pacTBOpax. Bropuynas cTpykTypa
MaKpOMOJIEKYJI IPUPOIHBIX U CHHTETUYECKUX MOJINAIEKTPOIUTOB.

@akTopbl, BbI3bIBAIOLINE KOH(POPMALIMOHHbIE [TPEBPAILEHHs B pacTBOpax
ONMAIIEKTPonTOB. KoonepaTBHBIN XapakTep KOH(POPMAIMOHHBIX
[IEPEX0/I0B MO JaHHBIM OTEHIIMOMETPUUECKOTO TUTPOBAHUS
MOJURJIEKTPOJIUTa (Ha IpUMEpe NOIMMETHIMETaKPUIOBOM KMCIIOTHI).
I'mpponnHamMuyeckue CBOWMCTBA JIMHEWHBIX IMOJUAJIEKTPOIUTOB B PACTBOPE.
3aBUCHUMOCTb BS3KOCTH PACTBOPA IOJUAIEKTPOJUTA OT KOHLEHTpaUuu U
BeimmunHbel  pH  pactBopa. I[lommdnextponutHoe HaOyxanue. BrmsHue
VOHHOM CHJIBI Ha BA3KOCTb ITOJIMAJIEKTPOJIMTA B PACTBOPE.

[Tonnamponutel cuHTETHYECKHE U TPUPOAHBIE. M3031eKTpuuecKas u
M30MOHHAs TOUKU NoaraMpoauToB. CriocoObl UX ONpeieIeHuUs.
Kondopmannonssie mpeBpameHust B MOJIEKyJIaxX NoarnaM(oInuToB.
BsskocTHble cBOMCTBa MOIMaM(OIUTOB B pacTBOpeE.

KoonepaTuBHbie peakiuu ¢ y4acTueM MOJUIIEKTPOIUTOB.

6. CTpykTypa H 0OCHOBHBbI¢ (PM3HYECKHE CBOMCTBA MOJTUMEPHBIX TeJl
ArperatHble U (a30Bble COCTOSHUA MONIUMEPOB. OCOOEHHOCTH OJIMKHETO U
JAJIBHErO0 IMOPAJKOB B IOJMMEPHBIX CHCTEMax [0 CpPaBHEHUIO C
HU3KOMOJIEKYJIIPHBIMU BEIIECTBAMHU.

Kpucrannuueckoe ¢pazoBoe COCTOSHUE MOJUMEPOB. Y CIOBUS, HEOOXOIUMbIE
U JIOCTaTOYHbIE JJIsl CYUIECTBOBAHMS IOJIMMEPA B KPUCTAIIMYECKOM
cocrossHuu.  Kpucrajumsanuss W IUJIaBI€HHE  NOJAMMEpPOB.  Tumbl
HAJMOJIEKYJISIPHBIX CTPYKTYP 3aKpUCTANIM30BAaHHBIX  IOJUMEPOB.
MexaHnueckue  CBOWCTBA ~ KPUCTAJNIMYECKMX  noaumepoB.  Kpusele
HanpspKeHue-aepopmanys KpUCTaNInYeCKUX MOJIMMEPOB.

AmopdHoe da3oBoe cocrtosiHue. CBoiicTBa amMOpQHBIX MOJIUMEPOB. Tpu
¢usnueckux cocrosiHusd. Tepmomexanuueckue kpusble (TMK) amopdubix
nonuMepoB. TemmepaTypbl CTekIoOBaHMS M TekydecTu. CrekiaooOpasHoe
COCTOSIHME  TOJUMEpPOB. MexaHWYecKue CBOMCTBAa  CTEKI000pa3HbIX
MIOJINMEPOB. BBIHYyX/IE€HHas 3JIaCTUYHOCTb. TemmepaTypa XpyIKOCTH.
Bricokoanactuueckoe cocrosiane. KpuBbie mnomydectu. OOpatumas u
HeoOpaTumas faedopmarus. BsizkoTekydee cocTosHue.

[Tnactuduxanus NoIMMepoB.

8. Xumuyeckue cBOMCTBA 1 XMMHYECKHE NIPEBPALleHHUS 10JIMMEPOB
XUMUYEeCKHEe  peakIMH TOJUMepoB, Kiaccupukanus. OcoOeHHOCTH
XMMHUYECKHX peakuuil ¢ yuyacTueM Makpomoiekyid. Cneuuduueckue
KMHETUYECKHE U TEPMOJMHAMUYECKHE 4YepThl XHUMHUECKUX peakuui c
y4acTHEM MaKpOMOJIEKYJ, HAalpaBIIEHHOCTh peakiuid. DPQPEeKT LemHoro
ctpoeHusi,  "apdext  cocena"  (KMHETHYECKHE  3aKOHOMEPHOCTH).




KondopmannonHble, KOHIIEHTPAITMOHHBIE, 3JIEKTPOCTATHYECKHE.
XUMHUYECKUE peaklUHd, HE CONPOBOXKAAIOLINECS W3MEHEHHEM CTENEeHU
nosmMepuzanuu. [lonuMepananornyusle npeBpaiieHus (IOJyuyeHUE HOBBIX
IOJIUMEPOB, XUMHYecKas Moaupukanus). TUIbl BHYTPUMOJEKYJISPHBIX
PeaKIMii: MUKIU3AIHs, C BBIACICHIEM HU3KOMOJICKYJISIPHBIX MPOIYKTOB, 0€3
oOpa3oBaHus 1 ¢ 00pa30BaHUEM TT-CBSI3CH.

XUMHUYECKUE  peaklUM, HPUBOAALIME K  YBEJIWYECHUIO  CTENEHU
[oJINMEpU3aui. MeXMoeKysipHble  peakuuu. Peakuuu criMBaHMs.
Bynkanmzanus kaydykoB. @DopMupoBaHHE NOJIMMEPHBIX M3AEIMA U3
PEaKIIMOHHOCTIOCOOHBIX OIUTOMEpPOB. [IprBHUTHIE U OJIOK-COIOIUMEPHI.
XUMHUYECKUE PEAKIMH, IPUBOJIAIINE K YMEHBIIECHUIO CTEIICHU
nonMMepu3anuu. JlBa Tuna MEXaHU3MOB PEAKLIUK JECTPYKLUU: CIIy4alHbII
u nenHoi. llenHas nenonumepuszanus. JlecTpyKuus MoJIMMEpOB MO/
BIIMSTHUEM XUMHUYECKUX U (PU3UUECKUX BO3JCHCTBUIN: TEPMHUUECKAs U
TEPMOOKHCIIMUTENbHAS AECTPYKLUS M0JIMMEPOB. ['opeHue noimmepos.
CrapeHue oJIMMepOoB U CIOCOObI IPEOTBPAIICHHUS.

Dopmbl
TEKYIIETO
KOHTPOJIA

YCTHBIM OITPOC, MpoBEpKa 0TYETOB JIP, KOJIIOKBUYM

dopma
MIPOMEKYTOUHOU
aTTecTaluu

DK3aMeH

4.3.1 llepeyeHb NPAKTHYECKUX 3aAHATHI U JIAa0OPATOPHBIX padoT

TpynoemMkocTb
(ac.) ) = g
2 <
Ne pazjiena u Tembl é 8 oi %
Ne mi/m JIVCTIUTUIAHEI HamnmeHoBaHMe 1a00paTOpHBIX paboT s iix 2 % &5
(Mozys) Bcero g & 2%
TIpaKTU4YCCKasa @) o o
qacoB S =
MHOATrOTOBKA
1 PaCTBOpLI 1. OueHka noJuauCIepCHOCTH NOTUMEPOB 18
TIOJINMEPOB METOJIOM TYPOUIUMETPUIECKOTO
TUTPOBAHUSA.
2. OnpezneneHue MOJNEKYJISIPHONH Macchl
MOJINMEPOB METOJIOM BUCKO3UMETPHHU.
3. OneHka NOJIUIUCTIEPCHOCTH TTOIUMEPOB
METOJIOMBUCKO3UMETPHH.
2 [MomuanexTpo 1. Onpenenenrie KOHCTAHT TUCCOIMALIAN 18
TTUTHI MOJIUKUCIIOT ¥ UX HU3KOMOJIEKYJISIPHBIX

AQHAJIOTOB METOJIOM NOTEHIIMOMETPUYECKOTO
TUTPOBAHUS.

2. OnpeneneHne cBOOOTHOM dSHEPTUN OIIK-1
KOH(pOPMAIMOHHOTO MEepexoaa OIIK-2
MOJIMMETAaKPUIIOBOM KUCIIOTBI METOJIOM OIIK-4
MIOTEHLIMOMETPUYECKOTO TUTPOBAHHUS. OIIK-6

3. BI/ICKOBI/IMCTpI/I‘ICCKOC IOBCACHUC
TOJINBJICKTPOJIMTOB B paCTBOPE

3 Cuures

MOJIMMEPOB

1. UccnenoBanue KWHETHKHU pauKaIbHON 18
TIOJIMMEPH3AIUU CTHPOJIa B Macce (OJIoKe).
2. BaustHrEe TIPUPO/IBI PACTBOPHUTEIIS Ha
PaIvKaTbHYIO MTOJUMEPHU3AIUIO CTHPOJIA.

3. CycrnieH3noHHasl MOJTMMEPHU3alis CTHPOJIa
(MeTHIMeTaKpHUIaTa).

4. OnpeneneHne KOHCTAHT PaJUKAIEHON
COITOJTUMEPHU3AINH B CHCTEME CTHPO-
METHIIMETAKPIIAT (CTHPOJI- aKPHIIOBas

YCTHBINH 0POC, KOJUTOKBUYMBI, OTYETHI




KHCJIOTa).

5. Katuonnas nmonuMepuzanus
BHHWJIOYTHIIOBOTO 3(upa.

6. HccmemoBanue KHHETHKH
MOJUKOHCHCAIIUN STHIICHTJIMKOJIS C
AIUTTUHOBOM KHUCIOTOMN (STHIICHIIIMKOJIS C
(hTaneBbIM aHTHIIPHUIIOM).

4 Xumnueckue | 1. Peakuus repmuueckoi necTpyKUUU 18
CBOMHCTBA 1 TTOJMBIHIIXJIOPUA.
2. Ilony4yenue noJMBHUHUIALIETATA
XUMHUYCCKUC

sTepupUKanneH NONMBUHAIOBOTO CIIHPTA
HPEBPAICHN | ykcycHBIM aHTHAPUIOM.

S IOJIUMEPOB | 3. [Nonmyuenne monuBUHIIGOPMAIIST U3
IIOJINBUHUJIOBOI'O CIIUPTA.

4.3.2. IlepeueHb TeM (BONPOCOB), BBIHOCHMBIX Ha CaMOCTOSITeJIbHOE W3y4YeHHe
CaMOCTOSITeILHOW PadoThI CTY/IEHTOB

Ne Tema 3ananue PopwmHpyemas NAK
KOMITETEHITHUSA
1 O61wuiie CBeneHNs BrinosiHeHUE MPAKTUYECKUX OIIK-1 OIIK-1,2;
0 BBICOKOMOJICKY- 3agaHui 1Mo TeMe «OCHOBHEBIE OIIK-2 OIIK-2.1;
SPHBIXCOEHHE- MOHATUS XUMUHA OlIK-4 OIIK-2.2;
X BBICOKOMOJIEKYJIIPHBIX OIIK-6 OIIK-4.3;
COCIMHEHUI » OIIK-6.1
2 | Knaccudukamuss | BeimoaHeHHE TPAaKTHYSCKUAX OIIK-1 OIIK-1,2;
MOJIMMEPOB U UX | 3aJJaHUN TI0 TeMeE OIIK-2 OIIK-2.1;
BayKHEMIIIE «Knaccudukanus mogmmMepoBy» OIIK-4 OIIK-2.2;
MIPEACTaBUTENN OIIK-6 OIIK-4.3;
OIIK-6.1
3 | CtpykTypa u BrinonHenue npakTHyecKux OIIK-1 OIIK-1,2;
CBOICTBa 3agaHuii mo teme «Ctpykrypau | OIIK-2 OIIK-2.1;
MaKpOMOJIEKYJT CBOMCTBa MaKpOMOJIEKYJD» OIIK-4 OIlK-2.2;
OIIK-6 OIIK-4.3;
OIIK-6.1
4 | Cunres ITonroroBka otuera o OIIK-1 OIIK-1,2;
MOJINMEPOB nabopaTopHBIM paboTam OIIK-2 OIlK-2.1;
«CuHTE3 NOTUMEPOBY OIIK-4 OIIK-2.2;
OIIK-6 OIIK-4.3;
OIIK-6.1
5 | PactBopshI IloaroroBka oT4U€eTa MO OIIK-1 OIIK-1,2;
MIOJINMEPOB nabopaTopHBIM paboTam OIIK-2 OIIK-2.1;
«PacTBOpBI TOJIMMEPOBY» OIIK-4 OIlK-2.2;
OIIK-6 OIIK-4.3;
OIIK-6.1
6 | [Tonmudnexktponu- | [loaroroBka otyeTa mo OIIK-1 OIIK-1,2;
THI nabopaTopHBIM paboTam OIlK-2 OIlK-2.1;
«ITonusnexTpoanuTHI» OIIK-4 OIIK-2.2;
OIIK-6 OIIK-4.3;
OIIK-6.1
7 | CtpykTypa u BrlnosHeHNE NPaKTUYECKUX OIIK-1 OIIK-1,2;
OCHOBHbIE 3amannii o Teme «Ctpykrypaun | OIIK-2 OIlK-2.1;
buznueckue ocHOBHBIE (pusuueckue cBoiictea | OIIK-4 OIIK-2.2;
CBOICTBa IIOJINMEPHBIX TE» OIIK-6 OIIK-4.3;




MOJIMMEPHBIX TEJ OIIK-6.1
8 | Xumnueckue ITonroroBka oryera o OIIK-1 OIIK-1,2;
CBOIICTBa U nabopaTopHbIM paboTam OIIK-2 OIlK-2.1;
XUMHUYECKHE «XMHUYECKUE CBOUCTBA U OIIK-4 OIIK-2.2;
IIPEBPALLCHUS XMMHYECKHE MTPEBPALLCHUS OIIK-6 OIIK-4.3;
MIOJINMEPOB TTOJTMMEPOBY OIIK-6.1

4.4, Meroauyeckue YyKa3aHHsi M0 OPraHu3alui CaMOCTOSITEJbHON PadoThl
CTYAE€HTOB

CaMocTtosiTennbHasi paboTa CTYIEHTOB, CBSI3aHHAs C MOJTOTOBKOH OTYETOB 10
BBIMIOJTHEHHBIM J1a00paTOPHBIM paboTaMm, 3aKpEeIUICHHEM TEOpPEeTHYECKOro MaTepuaia B BUIE
MOATOTOBKHU K KOJJTOKBHYMaM, ITPOBOJIUTCS. BO BHEAYJUTOPHOE BPEMSI.

Cmpykmypa omyema no 1a60pamopHou pabome:

1. Ilenb paGoTHL.

2. Teoperndeckas v SKCIIEPUMEHTAIIbHAS 9aCTh.

3. BrbImnosHEHNE pacUeTHBIXB COOTBETCTBHH C METOAMYECKUMH YKa3aHUSMH K Ka)JIOH
pabore.

4. BpIBoJ (Ha OCHOBE MOJy4YE€HHBIX PE3YyJIbTATOB).

MeToaudeckiue pEeKOMEHIAIMM 110 BBIMOJIHCHUIO JIA0OpAaTOPHBIX paboT U 00paboTke
HOJYYEHHBIX 3KCIEPHUMEHTAIBHBIX JaHHBIX IO Kax10i jabopaTopHoil pabore omnucaHsl B
METOJMYECKMX YKa3aHUAX Ha BbIIOJHEHUE JA0OpPAaTOpHbIX pabOT MO MIPAKTUKYMY
«Bpicokomonekynspusie coeaunenusn» /B.A.Kpyrnosa.- Upkyrck: U3n. UpkyTtck. roc. yH-Ta,
2006. 52 c. u yuebHOM nocoduu - IIpakTHKyM IO BHICOKOMOJIEKYJISIPHBIM COEAMHEHUSIM: YUeO.
nocob6ue / mox pen. B. A. Kabanoga. - M. : Xumus, 1985. - 224 c.

4.5. IIpuMepHasi TeMaTHKA KypCOBBIX padoT (IIPOEKTOB)
[To naHHOM qUCHMIUIMHE BBIOJHEHHUE KyPCOBBIX IPOEKTOB (paboT) HE MpelycMaTpUBaeTCs.

V. VYUEBHO-METOJUYECKOE U WH®OPMALIMOHHOE OBECHEYEHHME
JTUCHUILIMHBI (MOLYJIS)

a) OcHoBHasA JuTEpaTypa

1. 1. 3e3un A.b. BricokoMOIeKyIsIpHbIE COeTMHEHUS. YUYEOHUK U MPAKTHUKYM JUIs
akajemuueckoro Oakamaspuara. M.: FOpaiir, 216. 340 c.

2. 2. Kupee B. B. BricokoMouiekyssipHble CO€TUHEHHUs.yueO. JuIs OakalaBpoB :
yue0. s CTyA. By30B, 00y4. 0 Hampasil. moAroT. "Xum. rexnonorus". ['og uzzg. 2013.

3. 3. [Humonok M. B. Bricokomonekymnspubsie coenunenus/ M. B. Illumonok. -
Munck: Bemmitmas mkona, 2012, -535 ¢. 9BC Aidykc

4. Bapynun, A. A. BbicokoMOeKyIsIpHbIE CO€AMHEHUS : yueOHoe mocobue / A. A.

bapynun, /. C. Macno6oes, A. A. ®aruna. — Caunkrt-IlerepOypr : BI'TY "Boenmex" nm. J1.®.
VYcrunoBa, 2015. — 59 c¢. — ISBN 978-5-85546-867-0. — Texkcrt : anexkTpoHHbIH / Jlanp :

ANIEKTPOHHO-OMOMMoTeunast cucrema. — URL:  https://e.lanbook.com/book/75163 (mara
oOpamtenus: 12.04.2022). — PexxuM foctyna: Juis aBTOPU3. MOJIb30BaTENCH.
5. TeopeTnueckre OCHOBBI CHHTE3a BHICOKOMOJIEKYJISIPHBIX COEAMHEHUN : yueOHOe

nocobue / H. 1O. Cannuxosa, JI. A. Bnacosa, C. C. Hukynun, . H. IlyraueBa. — Boponex :
BI'YUT, 2020. — 55 c¢. — ISBN 978-5-00032-465-3. — Tekcr : snekTpoHHbIii // JlaHp :




3JeKTpOHHO-OMOmoTeyHass cucrema. — URL:  https://e.lanbook
obpamenust: 12.04.2022). — Pexum gocTymna: 1jis aBTO 3. Wﬂ@@%w Y

0) /lonoJiHUTEIbHASA JINTEPaTypa

1. CemunxoB O./1., 3aiiue C.JI. BBenenue B xu
Hogropox: uzn-so HHI'Y, 2007, 257 c.

2. Cemunkos 10.J1. BeicokomosekynsapHbie coequuenus. 1-2 u3a. - M.: Axkanemus, 2005.

U Qu3MKy HOJ'II/IMepOB. HwxnHuit

367 c.

3. Jletikun 10.A. ®U3UKO-XUMHUYECKHE OCHOBBI CHHTE3a ITOJIMMEPHBIX
copbenToB YueOHUK. 2-¢ u3j, uctpas. (311.)- Mocksa: Jlans. JlaGoparopus 3nanmii — 2011 —
Pexxum noctyna ObC «M3narenbcTBo «JIaHby

B) MeToanyeckasi JJuTepaTypa

1. Konrponupyemas "xuBas" paaukanbHas nojuMmepusanus .Mmetod. ykas. JI.S. Llapuk.
Hpkyrck: UT'Y - 2008

2. llpakTrueckas MoJMMepHas XUMUS B 3aJ1adax .MeToJ. ykazanus B.A. Kpyriosa, B.H.
Kwxnses.- Upkytck: UT'Y - 2009

3. IpakTuueckass xuMusl B 3amavax .Metoa. ykas. B.A. Kpyrnosa. - Upkyrck: UTY -
2009

4. CycneH3uoHHas M 3MyJbCHOHHas mnonumepusauus .Meron. ykas. Hosukxos, JI.A.
Hapux. .- Upkyrck: UT'Y - 2008

5. TpexmepHasi paguKanbHas MOJIMMEPU3ALUS U CONOJIMMEPH3AIHS .METOJ. yKa3aHHs
JLA. Hapuk, C I'anamxkes. - Upkytek: UT'Y - 2012

6. Bricokomonekymsipable coenuHeHust .CHHTE3 ¥ XMMHUYECKUE TpEeBpaIieHus. MeTo/.
yKa3. [0 BBIMIOJIHEHUIO J1abopaT. pabort. .- Upkyrck: UT'Y - 2006

7. Hapuk JI.5. [Tpuponusie Ounonorndeckue momumepsl — Mpkyrck: nzn-so UI'Y- 2010

F) ba3nl JAaHHbIX, l/lH(l)OpMaII]/IOHHO-CleaBO‘-lHLIe N MMOUCKOBbIC 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 (bubanorexa XumMuueckoro
daxynbrera MI'Y nm. JIoMoHOCOBA)

6. http://www.gpntb.ru/ (I'ocynapcTBeHHas yOanYHas HAYYHO-TEXHUYECKAs
OubIHOTEKA)

7. WWW.SCIruS.COm — MOKCK Hay4HOH HH(DOpMAIHH 110 KypHaIaMm U web

8. www.elibrary.ru — Hay4Hnast anekTpoHHas oubnroreka PODU

B cootBerctBum ¢ 1. 4.3.4. ®I'OC BO, o0yuaromumcsi B TeYEHHUE BCETO MEPHOIA
o0ydeHus oOecredyeH HeorpaHWYEeHHbIN JOCTYI (YOaJIEHHBIM TOCTYI) K 3JIEKTPOHHO-
OMOIMOTEYHBIM CHUCTEMAM:

1. Hayunas snextponnHas Oubnmoreka «ELIBRARY.RU» [DaextpoHHBIH pecypc] :
caiit. — Pexxum mocryna: http://elibrary.ru/defaultx.asp. - Koarpakr Ne 148 ot 23.12.2020 r. AKT
ot 24.12.2020 r. cpok aeiictBus o 31.12. 2021 r. goctym: http://elibrary.ru/

2. DbC «M3narensctBo Jlanb». Kontpakt Ne 100 ot 13.11.2020 r. Akt Ne 671 ot
14.11.2020 r.; Cpox gevictBus mo 13.11.2021 r. goctym: www.e.lanbook.com

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



http://www.chem.msu.ru/rus/chair/vms/welcome.html
http://www.chem.msu.ru/rus/teaching/lachinov/welcome1.html
http://www.chem.msu.ru/rus/teaching/lachinov-basic/welcome.html
http://www.chem.msu.ru/rus/weldept.html#lib
http://www.chem.msu.su/rus/jlib/welcome.html#jlib
http://www.chem.msu.su/rus/jlib/welcome.html#jlib
http://www.gpntb.ru/
http://www.gpntb.ru/
http://www.gpntb.ru/
http://www.scirus.com/
http://www.elibrary.ru/
http://elibrary.ru/
http://elibrary.ru/defaultx.asp
http://elibrary.ru/
http://e.lanbook.com/
http://e.lanbook.com/

4. DOBC 2U3 «bubmmotex». 'ocymapctBennbiit koHTpakT Ne 019 ot 22.02.2011 r. OO0
«bubnmuorex». JlunensuonHoe cornamenne K [ocymapctBeHHOMY KoHTpakTy Ne 019 or
22.02.2011. Axpec mocryna: https://isu.bibliotech.ru/ Cpok neiicTBust: 6€CCPOYHBIA.

5. OBC «Pyxont» Konrpakr Ne 98 ot 13.11.2020 r.; Akt Ne 6K-5415 ot 14.11.20 1.
Cpok aeiictBus o 13.11.2021r. gocryn: http://rucont.ru/

6. DBC «Aibykc.py/ibooks.ru» Konrpakr Ne 99 or 13.11.2020r.; Akt Ne 99A ot
13.11.2020 r. Cpok getictBus mo 13.11.2021 r. mocrtyma: http://ibooks.ru

7. 000 «3Dnexrponnoe uznarenbctBo IOpaitty. Kontpakr Ne 60 ot 23.09.2020r. Akt
npuema-nepenaun Ne 3263 ot 18.10.2020; Cpok ngeiictBus mno 17.10. 2021 .
nocrtyi: https://urait.ru/ Jiunensnonnsiii koHTpakT Ne 04-E-0258 ot 20.09.2021r. AT npuema-
nepemaun Ne 5684 ot 18.10.2021; Cpoxk aeiictBus mo 17.10. 2022 r. goctyi: https://urait.ru/

8. 000 «MBUC», koutpakt Ne 157 ot 25. 12.2020 r.; Akt ot 25.12.2020 r. Cpox
neiictBus ¢ 01.01.2021 mo 31.12.2021 r. goctym: http://dlib.eastview.com

9. 000 «M A «I'pebennnkoBy», koutpakt Ne 147 ot 23. 11.2020 r.; Akt ot 25.12.2020
r. Cpoxk aeiictBus ¢ 01.01.2021 mo 31.12.2021 r. goctym: http://grebennikon.ru

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCIUIIJINHbI
6.1. YuedHo-1a00paTopHOE 000py/10BaHME:

[Tomernenust it MpoOBeEHUS JTEKIIMOHHBIX U JTA0OPATOPHBIX 3aHATUM,
YKOMILUIEKTOBaHHbIE HEOOXOIMMBIM 000pyJ0BaHHEM, TPUOOPHOI 0a30il U peakTUBaMu, a
MMEHHO:

- ayOUTOpPHH, OCHAIICHHbIE MYJIbTUMEAUMHBIMH CpPEACTBAMH, [UJISI IPOBEICHUS
ayJUTOPHBIX M MPAKTHYCCKHUX 3aHsaThii (aya. 5, 6, 402, 423, 426);

- jabopaTopHbie MPaKTUKyMbI (aya. 410, 421) Mo BBICOKOMOJIEKYJIAPHBIM COCTHHEHUSIM,
OCHAIIICHHBIE CIIEAYIOIHUM 000pyA0BaHUEM:

Ne n/mn HanmeHnoBanue Komnuectso

1 2 3

1 BerTsxHOM 1mKad 6

2 BonocTpyliHble BakyyMHBIE HACOCHI 6

3 Mermanka ¢ 3JeKTPOIPHUBOIOM 4

4 MarHuTHast MemaiKa 6

5 Pedppakromerp UPD-22 2

6 Cymmnbasbiii mkxag CHOJI -3,5 3

7 Becsl 4

8 [ITaTuBEI 28

9 TepmocTrar

10 [TuponusHas neusb 2

11 Habop xuMudeckoit mocy/ sl ¥ peakTHBBI

12 JlaGopaTopHBIE CTOJBI 20

13 [TucpbMeHHBIE CTOJIBI 18

6.2. IIlporpammHoOe oGecnieyeHme:
HaumeHoBaHue OBocHOBAHNE Jara ?pmc
Ne IIporpammuoro Koa-Bo O — f.['ﬂ(;l BbIIAYH He:;;::ﬂ
npoxykTa ammensun | PSS

1. | Microsoft Office Professional Plus 12 Howmep JInnenzun 01.12.2009 | 6eccpouno

2007 Russian Academic OPEN No Microsoft 46211164



https://isu.bibliotech.ru/
http://rucont.ru/
http://ibooks.ru/
https://urait.ru/
https://urait.ru/

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 Ycnosus VYcnoBus VYcnoBust | GeccpouHo
mpaBoo0yiafaTe | WCHOJIB30BAHUS II0 mpaBooOIaa
TSt CCBIIKE: aTers
https://www.openoffic
e.org/licenses/PDL.ht
ml
6.3. Texnnuyeckue u JIeKTPOHHBbIE CPeCTBA:
Meroanueckol ~ KOHUENUMEH  MpenoJaBaHUsl  MPEAYCMOTPEHO  HCIOJIb30BAHUE
TEXHUYECKUX U DJIEKTPOHHBIX CPEACTB OOyYEeHHMs] M KOHTPOJISI 3HAHUW CTYJICHTOB:

My.]'[LTHMe,I[HﬁHBIe IMPC3CHTAlUM.

[Ipn peanuszanuu TPOrpaMMbI

VII. OBPA3OBATEJIBHBIE TEXHOJIOT' M

JAHHOM  JTUCIUILIMHBI HCIIOJIB3YIOTCA  PA3JIMYHBIC

00pa3oBaresbHbIE TEXHOJIOTUN

1. PasnoypoBHeBoe VY npenopasaress NOSBISAETCS BO3MOKHOCTh [IOMOTaTh Cl1aboMy,

o0yueHue YAEIATh BHUMaHUE CUIIbHOMY, PEAJIN3YETCS JKEJIaHUE CUIIbHBIX
ydamuxcs OpIcTpee U TiTy0ke MpOoABUraThCs B 00pa30BaHUM.
CubHbIe yyaluecs: yTBEpXkK/IalTCsl B CBOMX CIIOCOOHOCTSIX,
ci1abple MOJTy4ar0T BO3MOKHOCTh UCTIBITHIBATh YUEOHBIN yCIeX,
MTOBBIIIAETCS] YPOBEHb MOTHBAIIMY YUEHBbSL.

2. [IpoexTHbie MeTOBI | PaboTa 1o JaHHON METOAMKE JAaeT BO3MOXKHOCTh PAa3BUBATH
o0yueHHus WH/MBUyalbHbIE TBOPUYECKHE CIIOCOOHOCTH ydaliuxcs, 6omnee

OCO3HAHHO MOAXOJUTH K MPOo(hecCHOHATILHOMY U COLUATbHOMY
CaMOONPEIEIICHUIO

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

METO/bl B 00y4YEeHUH | 3HaHUs, [NTyOOKO BHUKATh B U3y4aeMyI0 MPpo0JieMy U MPEAIoiaraTh
IIyTH €€ PELIEHUS], YTO BaKHO MPU (OPMUPOBAHUU MUPOBO33PEHHUSI.
OTO0 Ba)KHO NS ONIPENEICHUS MHINBUyAIbHOU TPAEKTOPUHU
Pa3BUTHSL K&KJIOr0 00ydaromerocs

4. JlexumonHo- JlanHast cucrema 1aeT BO3MOKHOCTh CKOHIIEHTPUPOBATh MaTepHrall
CEeMHHApCKO- B OJIOKM U TIPEMOIHOCUTD €r0 KaK €IMHOE 11€JI0€, a KOHTPOIIb
3a4yeTHas CUCTeMa | MPOBOJUTH IO MPEJIBAPUTEILHOM MOJITOTOBKE 00YUYAIOIIMXCS

S. NndpopmannonHo- | VM3MeHeHue u HeorpaHMUEHHOE 0OOTallleHUuE COAepKaHUS
KOMMYHUKAI[MOHHBIE| 00pa30BaHMsl, UCIIOJIb30BaHUE HHTETPUPOBAHHBIX KYPCOB, IOCTYII B
TEXHOJIOTUH MHTEPHET.

6. Cucrema dopmupoBaHue MEPCOHU(PUIMPOBAHHOTO YUeTa JOCTHKEHUN
MHHOBAIIMOHHOM oOyuJarolerocsi Kak MHCTpyYMEHTA Me/IarOriueckoi MoIIep KU
OLICHKHU COLIMAJILHOTO CaMOOIIPENIETICHMS, OIIPEAEIIEHUS TPAEKTOPUH
«mopTdoaro» VWHIUBUAYAIBHOTO Pa3BUTHUS JIMYHOCTHU

B nmponecce U3ydCHUsl AUCHUIIIIMHBI «BBICOKOMOJ'IeKy.H}IpHBIe COCIUHCHUA» YUTAKOTCA
JICKOUH, ITPOBOIATCA CCMUHAPHI, J'IaGOpaTOpHBIC paGOTBI 1 KOJIJIOKBUYMBI.




Ha nabGopaTopHbIX B3aHATHSAX, KOTOPBIE COCTABJSIIOT Oojee mojoBUHBI (56%0) oT
KOHTAKTHOM palOoTbl, KaXAbIi CTYIEHT BBINOJHACT JIAOOPATOPHYIO pabOTy HHIUBUAYAIBHO.
Takoli Bu OpraHu3aluy OOYYEHUs! CIIOCOOCTBYET MPHOOPETCHHUIO HABBIKOB CAMOCTOSITEILHOTO
BEJICHUS OKCIIEPUMEHTAJIBHBIX padOT, HABBIKOB oOpamieHuss ¥ padoThl C Pa3TUYHBIMU
XUMHYECKHMH BEIIECTBAMHU U MIPUOOPAMHU, OPTraHU3aluU METOAMKH SKCIIEPUMEHTAIIBHBIX padoT,
a TaKKC COCTABJICHUA IMMPOTOKOJIOB OTYCTOB XMMUUYCCKHUX SKCIICPUMCHTOB. HOI[I‘OTOBKa OTYECTOB
10 JTadOpaToOpHBIM paboTaM (HOPMUPYET YMEHHUE MPOBOAUTH IMEPBUYHBIA aHAIN3 PE3YJIbTATOB C
y4eTOM OOIIMX 3aKOHOMEpPHOCTEH, (OPMYJIHPYEMBIX B paMKaX OPraHUYECKOW XUMUH, U
(bOpMyITHPOBATH TPAMOTHO BBIBOJIBL.

B kauecTBe MHTEpaKTUBHBIX (OPM OOYUEHHS, TPUMEHIEMBIM B MPOLECCE JUCIUTUINHBI
«BBICOKOMOJIEKYJISIPHBIC COSMHEHUS, TPOBOIATCS KOJJIOKBHYMBI.

HaumeHoBaHNe TeM 3aHATHH C MCI0JIb30BAHHEM AKTHBHBIX (l)()pM Oﬁy‘leﬂlflﬂ:

®opma / Metoib Kon-Bo
Ne Tema 3anaTus Bun 3agarus
WHTEPAKTUBHOTO O0yYCHHUS 4acoB
CTpyKTypa U CBOKMCTBA
1. PYKLYP co0eceoBaHue KOJUIOKBUYM 2
MaKpPOMOJICKYJI
PactBops! monumepos.
2. cobeceoBanue KOJUTOKBUYM 4
[TonnAIeKTPOIUTHI
3. | CuHTe3 monuMepoB co0eceloBaHuE KOJUIOKBUYM 4
CTpyKTypa 1 OCHOBHBIE
4. | pusnyeckue CBOWCTBA cobeceoBaHme KOJUIOKBUYM 4
MTOJIMMEPHBIX Tl
XHUMHUYECKHE CBOMCTBA U
5. | XuMUYeCcKue NpeBpaIieHuss | codeceroBaHue KOJUTOKBUYM 4
MOJIMMEPOB
1q
10

VIIILOOHEHOYHBIE MATEPHUAJIBI [JISA TEKYIIEIO KOHTPOJISA H
MPOMEXYTOYHOM ATTECTAIIUA

8.1. OuneHovnblie CpPeACTBA TEKYLIEro KOHTPOJIA

K Komnereninm,
Ne Bux korrTpors OHTPOJIUPYEMBIE TEMBI KOMITOHEHTEI
(paznensl) KOTOPBIX
KOHTPOJIMPYIOTCS

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

2 Brimonnenune mabopatopHbIx OIIK-1
pabot. Hanncanue oTyeTos. PactBOpEI MOMMMEPOB. OIIK-2
Komnoksrnym [TonusmeKTponuTsI OIIK-4
OIIK-6

3 Brimonnenue nabopaTopHbIX OIIK-1
pabot. Harncanue oT4eToB. CHHTE3 HOMHMEpOB OIIK-2
Komnoksuym OIIK-4
OIIK-6

4 | BeimonHeHue 1a00paTOPHBIX CtpyKTypa 1 OCHOBHBIE OIIK-1
pabot. Harmcanue oT4eTOB. (bu3nYecKue CBOMCTBRA OIlK-2




Komnoksuym IIOJIMMEPHBIX TEIl OIIK-4
OIIK-6

5 BrimonHnenune nabopaTopHbIX . OIIK-1
pabot. Harncanue oT4eToB. XHUMUECKHE CBOHCTBA U OIIK-2
Kos1oKBHyM XMUMUYECKHE TPEBPALICHUS OIIK-4
MOJIUMEPOB OTIK-6

BOIIPOCHI AJ151 COBECE/IOBAHUA

[IpomexyTounass arrecranus (9K3ameH) MOXKET TPOBOIUTECS B (OpME YCTHOTO
co0ece10BaHUs WIH B BUJIE TECTOBBIX 33JJaHUI C OTKPBHITHIMH BOIIPOCAMHU.

KOJUIOKBUYM 1
CTpyKTypa U CBOiiCTBA MAKPOMOJICKY.JI

1)KoudurypaunonHas u3oMepusi 1 KOHGUTYpaIys MaKpOMOJICKYIIbI.

2) KondopmarmonHas u3oMepusi 1 KOH(POpMAIIUs MAaKPOMOJICKYJIbI.

3) Moaenbs cBOOOJHO-COUWIEHEHHON IIETIN U IIETIN C 3aTOPMOXKEHHBIM BPAIICHUEM.

4) Tlonste o cratmueckoM cermeHTe (cermeHT KyHna). B3aumocBs3p XHMHUYECKOTO
CTPOCHUST MAaKPOMOJIEKYJ U MX THOKOCTH.

5) MoueKysipHO-MacCOBbBIC XapaKTEPUCTUKHU MOJIUMEPOB: YCPEAHCHHBIC MOJICKYJISIPHbIC
Macchl, MOHATHE O PYHKIHUAX MOJIEKYJIIPHO-MaccoBOro pacnpexaeneaus (MMP).

KOJUIOKBUYM 2
PactBopsl mosmmmepoB. [10J1H3/1€eKTPOIHATHI

1) da3zoBble AuarpaMmbl CHUCTEM MOJHMEp — pacTBopuTenb. OcoOEHHOCTH Mmpoliecca
pacTBOpPEHUS MOJIUMEPOB.

2) OcoOeHHOCTH TEePMOAMHAMUYECKOTO TIOBEICHHS MAaKpPOMOJIEKYJl B pacTBOpE.
VYpaBHEeHHE COCTOSIHUSA MTOJIMMEpa B pacTBope. BTopoii BupuaibHblil k03 pUIMeHT.

3) TepmoauHamMHuYecKoe KadyecTBO  pacTBopuTens. HeBo3MmylleHHblE  pa3Mepbl
MaKpOMOJIEKY L.

4) lM'upponuHaMUYECKHe CBOMCTBA MAaKPOMOJIEKYJ B pPacTBOpax. BsA3KoCTHBIE aHOMANIUU B
pa3z0aBJIeHHBIX pacTBOpaXx MOJIMMEPOB.

5) AOcomtoTHas, OTHOCHTENbHAs, YyAeNbHas, MPUBEIACHHAs W XapaKTepucTUdecKas
BA3KOCTH. OmpenieneHne XapakTepUCTUUECKOM BA3KOCTH (ypaBHEHHE XaIrTHHCA).

6) CBsi3b XapaKTePUCTUUYECKOM BI3KOCTHU C MOJIEKYIISIPHON Maccoi moinumepa (ypaBHEHUE
Mapka-Kyna-XayBuHka).

7) Bausaue npupoabl pacTBOPUTENSI Ha BA3KOCTh Pa30aBIEHHBIX PACTBOPOB MOJIMMEPOB
Y OLIEHKA CTENEeHH MOJIUIUCIEPCHOCTH MTOJIMMEPOB.

8) da3oBble paBHOBECHS B pacTBOpax IOJUMEPOB U OCHOBBI (DPaKIMOHUPOBAHUS
MOJINMEPOB.

9) MeToapl OIEHKH CpPEJHMX MOJIEKYJIIPHBIX MaccC IOJIMMEPOB: CPEIHEUHCIOBOW U
cpeaHeMaccoBOil. MeToAbl OnpeeIeHUs] MOJIEKYISIPHON MacChl.

10) OOmas  xapakTepucTHKa  CBOMCTB,  OTIUYHME  TMOJUDIEKTPOIUTOB  OT
HU3KOMOJIEKYJISIPHBIX 3JIEKTPOJIUTOB U HEMOHOTEHHBIX MOJIMMEPOB.

11) Nonn3annoHHoe paBHOBECHE B PACTBOPAX MOJIUDIIEKTPOIUTOB.

12) 'mnponHaMuYecKue CBOMCTBA JTMHEHHBIX MTOJIMAJIEKTPOIIUTOB B PACTBOPE.

13) Tlonmam¢oauThl CHHTETUYECKHE U TIPUPOIHBIE.

KOJUIOKBUYM 3
CuHTe3 MoJIMMepoB




1) [lyTu cuHTE3a MOIUMEPOB: MOJUMEPHU3ALIHS U MOJTUKOHICHCAIUS.

2) TepmoauHamuKa MOJUMEPU3AIMH MOHOMEPOB, COJIEpXKAIIUX KpaTHbIE CBS3H.
[TomuMepHu3aMOHHO-/1EMIOJIMMEPU3ALUOHHOE PABHOBECHE.

3) PapukanpHas moJiMMepu3aIiusl.

4) PagukanpHas cononmmepu3anusa. Cxema Andpes-Ilpaiica "Q-e".

5) KarnonHast monumepu3anus.

6)AHUOHHAs MOJIMMEPU3ALUS. CrepeoperyisipHast KOOPJAMHALIMOHHO-UOHHAs
MOJIMMEPHU3AIHSI.

7) Tonuxonaencarusi. MoHomepsl g NONUKOHACHCAIMU. OCHOBHBIC PA3TUUMS
MOJIMMEPHU3AMOHHBIX U MOJMKOH/IEHCAIIMOHHBIX ITPOLIECCOB.

8) [ToGouHBIEC peakIuy MPU MOJUKOHICHCAIIMN U IPUEMBI UX YCTPaHEHUSI.

KOJUIOKBUYM 4
CTpykTypa M 0CHOBHBbIE (hpU3MUeCKHe CBOMCTBA MOJMMEPHBIX TeJl

1) ArperatHbie U (a3oBble COCTOSIHUSI ITOJIUMEPOB.

2) Kpucramnuueckoe (a3oBoe COCTOSHHME IOJMMEpOB. MexaHndyeckue CBOWCTBa
KPUCTANINYECKUX [TOJIUMEPOB.

3) AmopdHoe da3oBoe coctosiaue. Tpu PU3NISCKUX COCTOSHUS.

4) Crekno000pa3HOe COCTOSTHUE MTOJUMEPOB.

5) BricokoanacTuyeckoe coOCTOsSHUE.

6) BsizkoTekyuee cocTosiHUE.

7) Inactudukamms moJIMMepoB.

KOJIVIOKBUYM 5
XHUMHYeCKHE CBOICTBA M XMMHYeCKHe MPeBpallleHus M0JIUMePOB

1) XuMmuueckue peakiuu HOJMMEpOB, kiaccupukamms. OcoOEHHOCTH XMMHUYECKHX
peakIui C y4aCTHEM MAaKPOMOJIEKYI.

2) XuUMHUYECKHE peakIUH, He CONpPOBOXAAIOUIMECS H3MEHEHHEM  CTEleHU
nonuMepusanuu. [lonruMepananornyibie IpeBpaIieHUs.

3) XuMundeckue peakluu, MIPUBOSAIINE K YBEIUUSHUIO CTETIEHH MOJIMMEPU3aLIUH.

4) XuMudeckue peakluy, IpUBOISIINE K YMEHBIIEHUIO CTEIIEHH MToJInMepHu3anuu. /[a
TUIIA MEXaHU3MOB PEAKIUM IECTPYKLINN: CITy4alHbIN U LIETTHOM.

5) JecTpyKiusi OJIMMEPOB TIO/1 BIUSTHUEM XUMHUECKUX U (PU3NUECKUX BO3/ICUCTBHIA.

6) CtapeHue MOJUMEPOB U CIIOCOOBI IPEAOTBPALIECHHUS.

8.2. OueHo4YHbIe CpeACTBA IJIs1 MPOMEKYTOUHOM aTTecTaluu
IIpuMepHBbIi IepedYeHb BONPOCOB U 3aJaHUH K JK3aMeHY

. Posib mosmumMepoB B :KMBOW MPUPOJE.

. 3Ha4YEeHME MOJUMEPOB KaK MPOMBIIIJIEHHBIX MAaTEPHAJIOB.

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

. Ponw monmumnentuioB u 6enkoB B sxuBoit npupoae. [Ipumepst. Ctpoenue.

. Hykneunossie kucnotsl. CTpoenue. buonorndyeckue GyHKINH.

. [IpuHIMMIBI K1accuduKay MoauMepoB U kiaccudukanus no cucteme HIOITAK.
. TpuBuanpHas, palMOHaIbHAA U CUCTEMAaTHYECKasi HOMEHKJIATypa IIOJIMMEPOB.

. [IpupoiHbIE HEOPTraHUYECKUE TTOJIMMEDHI.

03N N KW



9. OCHOBHBIC TIOHATHS U OOIIME MPEJCTABICHUS O ToJuMepax. MakpoMoyeKyna u ee
XUMHUYecKoe 3BeHO. (OCOOEHHOCTH MOJIEKYJISPHOTO CTPOCHHUs MOJMMEpOB. Baxneime
OTJINYUTEJIbHbIE CBOMCTBA MOJUMEPOB.

10. Baxueiiiive mNpeACTaBUTEIN TOMOIEIHBIX U TETEPOLCHHBIX MOJUMEPOB U UX
IIPUMEHEHNE B HAPOJIHOM XO35HCTBE.

11. Kondurypauus ¥ KOHPUTYpaIlMOHHAS HW30MEpPUS MAaKPOMOJIEKYJ BHHUJIOBBIX,
BUHWINJEHOBBIX M JUEHOBBIX MoJuMepoB. CTepeoperyisipHble noauMepsl. OnTUYECKH
AKTUBHBIC TTOJIUMEPBI.

12. Kondopmanus wu KoHPOpPMAIIMOHHAs H30MEpUS MaKpPOMOJEKyd. Mojenb
CBOOOHOCOWICHEHHO!N THOKOW MakpoMolieKynbl. CpeHre paryChl TayccoBa KIIyOKa (cpenHee
paccTosiHue MEXJy KOHIAMHU LENH, CPeAHH paauyC WHEPUMH U CTElEeHb CBEPHYTOCTH).
["ayccoBo pacripesieneHe MaKpOMOJIEKYI.

13. Mogenp nenu ¢ GUKCUPOBAaHHBIMU BaJCHTHBIMHU YIJIAMU U CBOOOJHBIM BpallleHHEM
no cBsi3aM. [Ipuposa ynpyroctu ruOKoil H301MpPOBaHHOMN IIETIH.

14. CymecTBOoBaHHME SHEPreTHYECKHX OapbepoB BHYTPEHHEro BpalleHUsd. BrusHue
3aTOPMOKEHHOCTH BHYTPEHHETO BpallleHUsl Ha CPeIHNE pa3Mepbl MakpoMoJieKyJibl. [loBopoTHO-
M30MEpPHOE PABHOBECHE.

15. KomuuyectBeHHOE  BBIp@KEHHE THOKOCTH  Makpomosekynbl. [lomartme o
CTaTHCTUYECKOM cerMeHTe. TepMoAanHaMHuuyecKas, KUHETHYecKass TMOKOCTb MaKpOMOJEKYNl U
(dakrTopbl, ee ompeneNdoIre. YIops10ueHHble KOHPOPMAM MaKpOMOJIEKYJ (ITOJIUIIENTHABI,
oenku, JIHK, PHK).

16. TepmonuHAMUYECKUN, KUHETHUYECKUH U MEXAaHUYECKUU METOJbI OLIEHKH THOKOCTH
MOJIMMEPHBIX MOJIEKYJ B PACTBOPE, B TBEPAOM COCTOSTHUU.

17. MonekynsipHO-MacCOBbIE XapaKTEPUCTUKU MakpomoJiekyn. I[lonstue o cpegHux
MOJIEKYJIIPHBIX MAacCaxX MOJIUMEPOB.

18. MouekynsipHO-MaccOBOE€ paclpelesieHue, KOJMYECTBEHHAs OLEHKAa CTENEHU
MOJIUUCIIEPCHOCTH TonuMepoB. MHTerpansHas u nuddepennuanpuas pynkunun MMP.

19. Ilonumepu3zanus ¥ NOJUKOHACHCALMS — OCHOBHBIE PEAaKIIMM CUHTE3a MOJIMMEPOB, X
NpUHIUIUaIbHbIe OTinuus. [Ipumepsi.

20. Krnaccudukarusi LEMHBIX TOJUMEPU3AIMOHHBIX TpolieccoB. Kiaccel MOHOMEpOB,
BCTYNAIOIIUX B MOJIMMEPHU3ALIHIO.

21. [lonumepu3zamoHHO-AETIOIMMEPU3allMOHHOE paBHOBecue. [IpenenbHas TeMneparypa
Y paBHOBECHAsl KOHIIEHTPALlUsl MOHOMEpA.

22. PagukanbHas MOJMMEpHU3aLUg U €€ AJIeMeHTapHble cTaaud. OCHOBHBIE CIOCOOBI
WHULMUPOBAHUA MOIUMEpU3aui. MOHOMEpBI, UX XapaKTepUCTHKA.

23. Peakiust pocta v 00pbIBa 1€MW B paauKabHON mosmMepusanuu. [lepenada nenu Ha
MOHOMED, PACTBOPHUTEND, OJUMEDP U CHell. J00aBKU.. THrHOUTOPHI MOTUMEPU3AITHIH.

24, KuHeTWka paJuKaJbHON TOJUMEPHU3alUd TIPU MaJbIX CTEMEHSIX MpEeBpaIlCHMUs.
BriBon ypaBHEHHS CKOpPOCTH moiuMmepusanud. DQGeKTHBHAsS JHEpPrus akTUBALMM U ee
3aBUCHUMOCTh OT crocob0a HHUIUUpoBaHUsA. OCOOEHHOCTH NOJUMEpPU3AlMM Ha TNIyOOKHX
CTEMEHAX MPEeBPAIICHUSIX.

25. Cpennsiga JyIMHA KUHETUYECKOW M TTOJIMMEPHOM 1ENU. 3aBUCUMOCTh CPEIHEUHUCIIOBOM
CTETICHH MOJIMMEPHU3aIMU OT MEXaHW3Ma OOphIBA LIETIH B OTCYTCTBUH MEPEAAYH IICTIH.

26. CriocoObl TpOBEJCHUS U MPAKTUUYECKOE 3HAUYECHHE PaJUKaIbHOW MOJUMEpU3AIIUH.
[Ipumeps! monMMEpPOB.

27. PanukanpHas conosumepusanusa. [IpakThyeckoe 3HAYEHUE COMOIUMEPOB. THIIBI
cononumepoB. JluddepeHinanbHoe ypaBHEHHE COCTaBa COMOIUMEPOB (BbIBOA). KoHCTaHTHI
COTIOJIMMEPHU3ALINY U UX POJIb B YIIPABJIEHUHU TPOIIECCOM.

28. JlnarpamMmbl COCTaBOB COMOJIUMEPOB U THUIIBI peaklnil conoaumepusauu. [Ipumepsr.
DKCrepuMEHTAIbHOE OIpeIeJIeHHe KOHCTAaHT COMOIUMEPU3AIIIH.

29. PagukanpHas peakIMOHHAs CIOCOOHOCTh. DaKTOPHI, OMPEENAIONINE PEAKIIMOHHYIO
CIOCOOHOCTH MOHOMEPOB U paaukanoB. [IpaBuiio aHTHOATHOCTH.



30. KaTtnonHas nonumepusamusa. XapakTepuCTUKa MOHOMEPOB, MOJUMEPU3YIOIIHUXCS 110
KaTHOHHOMY MexaHu3My. KaranmzaTtopel KaTHMOHHOW noiaumepusanuu. MHunuupoBaHue
nosuMepusanuu. [Ipumepsl IPOMBIIUIEHHBIX TOJIMMEPOB.

31. Poct menu u mpupoja aKkTUBHBIX LIEHTPOB B KaTHMOHHOW mosinMepu3auuu. Poib
pacTBOpPUTENd M KaTajau3aTopa B CTaJMM poCTa Lenu. Peakuuu orpaHuyeHUs pocra LENH B
KaTUOHHOM MOJIMMEPHU3aLUH.

32. OtnuuurenbHble OCOOCHHOCTH KAaTHOHHOM IOJUMEpU3alM II0 CPaBHEHUIO C
paavKaIbHOM.

33. AHMWOHHas mNoOJIMMEpU3aLKA. XapaKTEepUCTMKA MOHOMEPOB M KaTalU3aTOpPOB.
WuunmupoBaHue aHUOHHOW mnonuMepu3auuu. PocT memm M mpupojia aKTHBHBIX LIEHTPOB.
ITprMephl TPOMBIIIIIEHHBIX TOJIMMEPOB.

34. OrpanuueHus pocTa LEeNd B AHUOHHOM mnoaumepuszanuu. CKOpPOCTb U
CpPEIHEUMCIOBas  CTENEHb IOJIMMEpU3alud. YCIOBHA IPOTEKAHUS, OCOOEHHOCTH U
IIPAKTUYECKOE 3HAYEHHUE MTOJIMMEPHU3ALMH 110 TUITY «KUBBIX» LIETIEH.

35. MoHHO-KOOpIMHAIIMOHHA MToJMMepu3anus. ['ereporennbie karanu3atopsl [lurnepa-
Harra. Mexanu3sm noaumepusanuu (3TUIEH, IPONUIIEH).

36. IlonukonneHcauus (onpeaenenue). Monomepsl. Kiaccudukanus u Tunsl peakuuit
NOJIMKOHACHCAMK U HUX HpuMepbl. OTIMYUTEIbHBIE OCOOEHHOCTH IOJMKOHEHCAIIMOHHBIX
IIPOLIECCOB B CPAaBHEHUU C MTOJIMMEPU3ALMOHHBIMHU.

37. TepMoaMHaMuMKa M KHWHETUKAa JIMHEHHOW paBHOBECHOM IOJIMKOHJEHCAUU (Ha
IpUMepe PeaKLU MOIUITEPUPUKALIIN).

38. CpenneuuncioBas CTENEHb MOJIMMEPHU3ALINHU, CBA3b €€ CO CTENEHbIO 3aBEPUICHHOCTH
npoluecca NoJIMKOHAeHcauuu. Y pasHeHne Kaposepca. @akTopsbl, BAMAIOIME HA MOJEKYISIPHYIO
Maccy MOJMKOH/EHCAIIMOHHBIX OJIMMEPOB.

39. Cnioco6bl poBeIeHHs OJUKOHAeHCauu. [IpruMepbl NPOMBIIUIEHHBIX TOJIMMEPOB.

40. Xumuueckue CBOWCTBa M IpeBpalieHus mnonumepos. [lonumepananorunynbie
npespauieHusi. OCHOBHBIE HAIIPABJICHUS U KOHKPETHBIE IPUMEPHI UX UCIOIb30BaHUS.

41. BHYTpUMOJEKYJSpPHBIE pPEAKIMH MOJUMEPOB KaK CHOCOO CHUHTE3a IOJIMMEpPOB C
HOBBIMHU CBOMCTBaMH. MEXMOJIEKYJIIPHBIE PEAKIIUHU CIINBAHUS.

42. XuMHuyecKkue MpeBpalleHusl MOJIMMEpPOB, MPOTEKAIOUINE C YMEHBIIEHUEM CTENEHU
noguMepusanuu. JlecTpyKkius noammMepoB, €€ OCHOBHBIE THUIIBI U MEXAHU3M.

43. PactBOpsl NOAMMEPOB M MpUYMHBI WX wusydeHus. Ilpupoma pactBopoB BMC.
Jloka3aTenbCcTBO TEPMOAMHAMUYECKON YCTOMYMBOCTU pPacTBOpPOB HoiauMmepoB. [IpumeHnmocTs
npaBuia ¢a3 ['ud66ca, pazoBbie nuarpamMmsl.

44. TepMoaMHAMHUYECKUI KPUTEPUN pacCTBOPUMOCTH U HanOojee XapakTepHbIE Clydyau
JUIs1 pacTBOPOB MoJIuMepoB. OcoOOEHHOCTH pacTBOPOB noaumepoB. Habyxanue moaumepos.

45. TepmoauHamuika pacTBopoB mosnMepoB. Teopus @unopu-Xarruaca. BeiBox
ypaBHeHHsT i AS wmpeanbHOTO pactBopa. KomOWHaTopmanmbHas SHTPOIUS CMEIICHUS JUIs
pactBopoB BMC mpu arepmuueckom pacTBOpeHHH. OTKIOHEHHE OT HICAIBHOCTH M €ro
HPUYUHBL.

46. TepmonuHamMuKa pPAacTBOPOB IOJMMEPOB C YYETOM B3aWMOJACWUCTBHS IOJIMMEP-
pPacTBOPUTEIb. Y PaBHEHHE COCTOSIHUS MOJMMEpa B PacTBOpE, €ro BbIBOA. BTOpol BHpHaNbHBIN
KO3 PHUIIHUEHT.

47. Kputepun TEpMOJIMHAMUYECKOTO KadyeCTBAa pacTBoOpuTeseill. BiusHue kadecTBa
pactBopuTenss Ha  (opMy  MakpoMoJieKyl. ®-cocTosHME ~pacTBopa  IoluMepa |
TEPMOJMHAMHYECKOE YCIOBHE €ro CYIIECTBOBAHMS.

48. DKcriepUMeHTaIbHbIE METO/IbI (PPAKIIMOHUPOBAHHS TOJTUMEPOB.

49. CpenneuncioBas M CpeIHEMAcCOBash MOJIEKYJSIPHbIE MacChl TOJMMEpPOB M
AKCIEPUMEHTAIbHBIE METO/IBI UX OIPEIEIECHHUS.

50. I'mapoauHaMuyeckre CBOMCTBA MAaKpOMOJIEKYJI B pacTBOpe. BiusiHue HanpsoKeHUs U
CKOpPOCTH CJIBUTA Ha BSI3KOCTb. BsA3KOCTh pa30aBieHHBIX PACTBOPOB MOJIUMEPOB.



51. 3aBUCHMMOCTb XapaKTEPUCTHUYECKOM BS3KOCTH PACTBOPOB TMOJIMMEPOB OT HX
MOJIEKYJIIDHOM MaccChl. BHU3KO3UMETPHUYECKUMH METOJ ONPEAEICHUS MOJECKYJISIPHOW Macchl
IIOJINMEPOB.

52. BiusHue KadecTBa pacTBOPUTENSI HAa XapaKTEPUCTHUECKYIO BS3KOCTb pPacTBOPOB
IIOJIMMEPOB U UX BU3KO3UMETPUYECKYIO MOJIEKYJIIPHYIO MACCy.

53. OmnpezneneHue HEBO3MYLIECHHBIX pa3MepoB (BbIBOJ ypaBHeHus: @uopu-Pokca) u
XapaKTepUCTUK PaBHOBECHON I'MOKOCTH MAKPOMOJIEKYJI U3 BU3BKO3UMETPUYECKUX TaHHbIX.

54. Meropb! olpeenaeHusl MOJIEKYJIIPHBIX MacC IIOJUMEPOB.

55. BuusHue KkauecTBa pacTBOPUTENA HAa XAPAKTEPUCTHUYECKYH BSI3KOCTb PacTBOPOB
IIOJINMEPOB.

56. YpaBHenue Mapka-Kyna-XayBUHKa U 3HaYE€HUE €r0 TapaMETPOB.

57. YpaBuenue Mapka-Kyna-XayBuHKa Ji1s1 TATa-yCIOBUM.

58. KoaddunueHnT HabyxaHuss MaKpOMOJICKY.I.

59. TlonmdnekTponuThl, TUNB UX Kiaccupukanun. OCOOCHHOCTH TIOBEACHUS U
TUAPOJIMHAMUYECKHE CBOKWCTBA UX PACTBOPOB.

60. OcoOeHHOCTH MOHU3AIIMOHHOTO PaBHOBECHS B PACTBOPE CIA0BIX IMOJIMAIEKTPOIUTOB
B CPAaBHEHHMM C HHM3KOMOJIEKYJIAPHBIMH 3JEKTPOJIUTaMU. M3MeHeHue cBOOOAHON 3HEepruu npu
MOHM3AIUU U KOH(POPMALIMOHHOM IIEPEXO/IE.

61. KoHueHTpupOBaHHbBIE PAaCTBOPHI MOJIUMEPOB. 3aBUCUMOCTb BA3KOCTH OT CKOPOCTH
casura. Hpl0TOHOBCKME ¥ HEHBIOTOHOBCKHE KUAKOCTU. AHOMAJIHS BS3KOCTH.

62. Tuxcorponus u AUIaTaHCHs. 3aBUCUMOCTb BA3KOCTH PACTBOPOB OT KOHLIEHTPALIUH.

63. XuakokpHuCTaJUIMYECKUE COCTOSHUS IMOJIUMEpOB. JIMOTpONHBIE U TEPMOTPOIIHbIE
KHUJIKME KpUCTAUIbI monuMepoB. OCHOBHBIE 00jacTH  MPUMEHEHHUS IOJIMMEPOB B
KUAKOKPUCTATUINYECKOM COCTOSIHUU.

64. luarpamma (a30BOro cOCTOSIHUSI OJMOEH3WITTyTaMara.

65. Apomaruyeckue — MoiaMaMuibl, O-cnupanbHble  momunentuas, JHK wu
rpebHeoOpa3Hble MmoauMepsl Kak kecTtkouenHsle BMC, ocHOBHOM KpuTepuil mepexona HX B
Me30MOpGHOE COCTOSTHUE.

66.  JXMOKOKpPHCTAJUIMYECKOE  YNOPSIOYEHHE  IOJIMMEPOB: nonudocgaseHa,
HNOJUAUATUIICUIIOKCAHA U T.A.

67. CTpykTypa aMOp(HBIX ¥ KPUCTAJUIMYECKUX TTOJIUMEPOB.

68. Tpu puznyeckux cocTossHNUA aMOP(HBIX OJIUMEPOB.

69. BpICOKORIIaCTHYECKOE COCTOSIHUE KaK PeJlaKCallMOHHbIN MPOLECC.

70. Ilnactudukanus moJIuMepoB.

71. Mexanudeckue cBoMCTBa moaumepos. JlehopMarimoHHble CBOWCTBA MTOJTUMEPOB.

72. BeIHyX/I€HHas 2JIACTUYHOCTbD U SIBIICHUSI OpUEHTAllMH. 3HAY€HUE OPUEHTALIUU.

73. IIpo4HOCTH U JOJATOBEYHOCTH IOJUMEPOB.

IInanupyemble pe3yJabTaThbl 00y4eHHs 1J1s1 GOPMHPOBAHNSA KOMIIETEHIM I

NHaukaTopbl JOCTHKEHUS Pe3yabTarhl 00yueHust
IIpoueaypa oueHuBaHusA
KOMIIETCHI[M U (3HaTh, yMeTb, BJIA/1€Th)
OIlK-1,2 3HaeT: OCHOBHBIE 3aKOHBI U CobecenoBaHue.
[Ipennaraer uHTEpHpPETALUIO | 3aKOHOMEPHOCTH, onpeaensomue | Boimonnenue
pe3yJIbTaTOB COOCTBEHHBIX HaIpaBJIEHUE U pe3ysbTar MPaKTHYECKUX padoT.
HKCIIEPUMEHTOB U PACUETHO- | MPOTEKAHUS MPOLIECCOB B
TEOPETUUECKHUX padoT ¢ OPTaHUYECKUX PEAKITUIX
HCIIOJIb30BaHUEM YmeeT: NpoBOAUTH IEPBUUHBIN CobecenoBanue.
TEOPETUYECKIX OCHOB aHaJIU3 pe3yNbTaToOB C YYETOM Brimonnenue
TPaJUIIMOHHBIX U HOBBIX OOIINX 3aKOHOMEPHOCTEH, MPaKTUIECKUX PaboT.
pa3zienoB XUMUHU (bopMyIHpyeMbIX B paMKax OdopmieHnre 0T4ETOB MO
OpraHUYECKON XMMHUHU 1a00paTOpHBIM paboTam.
Ymeet:rpamoTHO opmynupoBath | CobecemoBanue.




BBIBOBI

OdopmieHre 0TIETOB 1O
1a00paTOPHBIM paboTam.

OIlK-2.1

Paboraer ¢ xumnueckumu
BEILIECTBAMH C COOJTIOICHIEM
HOPM TE€XHUKH 0€30IaCHOCTH

3HaeT:mpaBuIa U HOPMbI TEXHUKU
0e30macHOCTH Mpu padboTe ¢
XUMHUYECKUMH PEaKTUBAMU H
(bU3nIeCKUMHU MPUOOpaMu

Brinosnnenue
1ab0paTopHEIX PaboT.

OIIK-2.2

HpOBOI[I/IT CTaHAAPTHBIC
onecpanru 4jid OIrpeaAciCHUs
XUMHNYCCKOI'O U (1)330B01"O
cocCTraBa BCUICCTB U
MaTE€pHraJioB Ha X OCHOBE

YMmeer:paboTaTh HA CTAaHIAPTHOM
AQHAJTMTUYECKOM 000pYIOBaHUH:
AHATUTUYCCKUX U TEXHHYCCKHX
Becax, pepakromerpe

Brinmonnenue
1a00paTOPHBIX padoT.

Buiajeer:HaBbikamu paboThI ¢
COBPEMEHHBIMU XUMUYECKUMU
npubopamu, IpueMamMu
OpraHu3alKi METOJUKHU padoT
IIpU PELICHUHN ITOCTaBICHHOU
3ajauu.

Co0OeceoBaHue.
Brinonnenue

1a00paTOPHBIX padoT.

OIIK-4.3

OO6pabatbiBaeT u
MIPEJICTABIISICT PE3YJIBTATHI
71a00paTOPHBIX UCIIBITAHUH B
COOTBETCTBUHU C

3HaeT:npaBMiIa COCTaBICHUS
MIPOTOKOJIOB JIA0OPATOPHBIX
HUCTIIBITAHU N

Brimosnnenue
1ab0paTOPHBIX padoT.

YMeeT:npeacTaBUTh pe3ysIbTaThl
OIIBITOB M PacYETHBIX paboOT

OdopmieHre OTIETOB TIO
1abopaTopHBIM padoTam.

JEUCTBYIOLLIUMHU
TeXHOTOIHIECKIMI COITIACHO TpeOOBaHUSIM
peryaMenTamu JEUCTBYIOIINUX TEXHOJIOTUYECKUX
pErJIaMeHTOB
OIIK-6.1 3HaeT:npaBUIa COCTaBICHUS Brinosnnenue

[IpeacraBnsieT pe3yabTaThbl
paboTHI B BUJIE OTYETA 10
cTaHaapTHOU (opmMe Ha
PYCCKOM $I3bIKE

IIPOTOKOJIOB OTYETOB XUMUUYCCKUX
OIIBITOB

1a00paTOPHBIX PadoOT.

YMeeT:npeacTaBUTh pe3ysIbTaThl
OTIBITOB U PAcUETHBIX paboT
COTJIaCHO TPEOOBAHUSIM B JIAHHOMN
00JacTH XUMHUH.

Odopmnenue oTyeToB 1O
1abopaTOpHBIM paboTam.

KPUTEPUU OHEHUBAHUA PE3YJIbTATOB OBYYEHMUA:

1. Crynenty HeoO0XOAMMO BBINOJIHUTH S JabopaTopHbIX paboTr. Kaxnas pabota
olleHUBaeTCca MakcuMyM Ha 3 Oamwna. Ilpu BwImogHEeHUH JaOOPaTOPHBIX PAbOT OIIEHUBAETCS
TEXHUKa BBIIOJHEHUS, 0(OpMIIEHHE OTUYETOB, BKIIOYAIOIIEE PACUEThI 33JaHHOTO CUHTE3A.

2. TlpegycmoTrpeHo 5 cobOeceqoBaHHM 10 TEOPETHYCCKOMY MaTepHally B BHJIC
KOJIJTOKBHYMOB. Kax1ast TeMa olieHMBaeTcsi MaKCUMyM Ha 3 Oasia.

MaxkcruManbHOe KoMM4uecTBo 6aisioB Ha sk3amene 30.

OneHka «HeyT0BJIETBOPUTEIBHOY !
(parMeHTapHOE 3HaHME IPEIMETa, OTCYTCTBUE YMEHUN W HABBIKOB NPHUMEHEHHsS METO/I0B U
MOJIXO/I0B U3y4aeMOW JUCIMIUIMHBI TP pelIeHnH yueOHbIX 3a1a4 (MeHee 50 6amioB).

OneHka «y10BJIETBOPUTEIBHO !
HECHCTEMAaTU3UPOBAaHHBIC 3HAHUS IPEIMeTa, YaCTHYHO C(POpMHUPOBAaHHBIE YMEHHUS W HaBBIKU
IPUMEHEHHs METOJIOB M TIOJIX0/I0B M3y4aeMOl JUCLUHUIUIMHBI IPH pelleHnn yueOHbIX 3a1au (50-
69 6aioB).

Onenka «xopomo»:



B 1IeJIOM, c(hopMUpPOBaHHBIE, HO COJICpIKAIINE OTACIbHBIC TPOOENbI 3HAHHS MPEIMETa, YMEHUE
NPUMEHSTh METOAbl M TOAXOMbl W3y4aeMOW JUCHUILUIMHBI TPU PEHICHHH Y4YeOHBIX U
NPaKTUYECKHUX 33/1a4 ¢ MUHUMAIBHBIM KOJIMYECTBOM OIIMOOK HEMPUHIMITHAIBHOTO XapaKTepa,
HAJIMYUE HABBIKOB MPUMEHEHHUS METOJIOB U MOJXOJ0B M3y4aeMOW JMUCIMILINHBI MPU PEIICHUN
y4eOHBIX M MpakTH4eckux 3axa4 (70 - 85 Gannon).
O1eHKa «OTITHYHOY:

c(OpMHUpPOBAHHBICE M CHUCTEMATH3UPOBAHHBIC 3HAHUS IpeaMeTa, cOpMHUpPOBAHHBIC YMEHHS W
HABBIKM MPUMEHEHUSI METO/IOB U MOAXO0JA0B U3y4aeMOW TUCITUILUIMHBI IPU PEIICHUH yYeOHBIX U
npakThyeckux 3ana4(86-100 6amios).

Pa3paboTunkmu:
- a-'—'-'-'-
4
L ¥y — J.X.H., Ipodeccop Kuxusies B.H.
fe i (nodnuccb)j (3aHUMaeMas OOANCHOCMb) (unuyuanvl, pamunus,)

[IporpamMma coctaBneHa B cootBercTBuM ¢ TpeOoBanusimu OI'OC BO u yuerom
pexomenaauuii [IOOIT no HanpaBIEeHUIO OATOTOBKH.

[IporpamMma paccmoTpeHa Ha 3aceflaHud KadeApbl TEOPETHMUECKONM U MPHUKIATHOM
OpPraHNYECKON XMMUH U MOJUMEPU3ALMOHHBIX IPOLECCOB

[Tporokon Ne 07 ot «13» mas 2022 r.

3aB. kadenpoii [".[{/\/C'([u: ) OnensuiteitH O.A.
//
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Hacmoswas npoepamma, ne modcem Oblmb 80Cnpou3ge0ena Hu 6 Kaxou @opme 6es
npeosapumenbHo20 NUCbMEHHO20 paspeluterus Kagheopvl-paspadomyuxa npozpammol



