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. HEJIU U 3AJTAYHN JUCTIAITJIMHbI

Heau: nate xumMukaMm (QpyHIaMEHTaIbHBIC 3HAHUSA B 00JIACTH TEOPUM U MPAKTUKU XUMHH U
(U3UKN BBICOKOMOJIEKYJISIPHBIX COSAMHEHUH .

3agaun:

— OaTh IIOHATUS O CTpOGHI/II/I BBICOKOMOJICKyJISIpHBIX COCI[I/IHGHI/If/'I;

—  J1aTh MOHATHS O METOJaX CHHTE3a U MOIU(PHUKALUN BEICOKOMOJICKYIISIPHBIX COCTUHEHUH;

— HsyquHe (1)I/IBI/IKO-XI/IMI/I‘-I€CKI/IX nu q)HSHKO-MexaHI/I‘-IGCKI/IX CBOfICTB BBICOKOMOJICKyJISIpHBIX
COCIMHECHMH.

B pesynbrarhl M3ydyeHWs AAHHOW AUCUUIUIMHBI CTYACHTHI JOJDKHBI TMPEJCTABICHUS O
MaKpOMOJICKYJISIPHOM  CTPOCHMH ¥  BBITCKAIONIMX M3 3TOTO0  OCOOEHHOCTSAX  CBOMCTB
BBICOKOMOJICKYJISIPHBIX COEIMHEHUH. VMIMETh KOHKpETHbIE NPEACTaBICHHS O METOoJaX CHHTE3a,
aHaJIn3a U UCCJIICAOBAHUA pa3JII/I'-IHBIX CBOfICTB BBICOKOMOJIGKy.H}IprIX COGI[PIHCHPIIZ.

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. YuebHas aucuuiuinHa « BpICOKOMOJIEKYIISIpHbIE COETUHEHUS» OTHOCUTCA K 0a30BOi
(00s13aTeNbHON) YACTH MPOTPAMMBI.

2.2. ]l u3y4eHus JaHHOW Y4eOHOM AMCHUITMHBI HEOOXOANMBI 3HAHUS, yMEHHS U HAaBBIKH,
dbopMupyeMbIe MPEAIIECTBYIONUMHU JUCITUTIIHHAMU |

Ne /it Kon puciuninssl HanmenoBanue npemecTByrONmMX JUCIHAILINH
1 b1.0.10 Marematuka
1 b1.0.12 MexaHuka 1 MOJIEKYJsipHas (hu3HKa
2 b1.0.15 O6mras xumusi. XUMUSI HEMETAJJIOB.
3 b1.0.16 Meraunueckas cBsi3b. XUMUSA METAIIIIOB
4 b1.0.19 Opranuueckast XuMus
5 b1.0.20 Opranuyeckasi XuMuUsl IPOU3BOJHBIX YIJIEBOJOPOIOB
6 b1.0.23 dusnyeckas XuMusl. XuMHAYECKasi TEpPMOJMHAMUKA

2.3. [lepeuensb MOCNENYOMUX yYEOHBIX JUCHUIUIMH, JUISI KOTOPBIX HEOOXOIMMBI 3HAHWS,
YMEHHUsI U HaBbIKU, (OpPMUPYEMBbIC TaHHOW YUeOHOU JUCIUILTHHOMN:
[Tomy4yeHHbIe 3HAHUS, YMEHHUS M HABBIKK HEOOXOIUMBI TIPH JAJIbHEHUIIIEM W3YYEHUU JUCIUIUIMH:
b1.027 — «Xumuueckas TEXHOJIOTHI, b1.0.30 — «Ctpoenue BemectBa», b1.B.07 —
«buooprannueckass xumusi», b1.B.JIB.01.02 - «[lpuknagnas xumus», b1.B.JIB.03.02 «Xumus
MoHoMepoBy», b1.B.JIB.07.02 — «CoBpeMeHHbIE MeTOABI NOMUMeEpHON xumun», b1.B.JIB.04.01 —
«XHUMHSI DJIEMEHTOPraHUYECKUX COEAMHEHHI». 3HaHME ATOM JAUCHUUIUIMHBI HEOOXOAUMO IpHU
JTanbHeWIeM oOy4eHHH B MarucTparype M aclupaHType, a Takke B cdepax mpodeccHoHaIbHOU
JeSITeIbHOCTH. 3[IpaBOOXpaHEHHE (CMHTE3 U KOHTPOJb KayecTBa JIEKAPCTBEHHBIX IpEnapaToB),
XUMHUS IPHUPOJTHOTO OPTaHUYECKOTO ChIPhs (M3yUeHHE cocTaBa U pa3paboTka crioco0oB nepepaboTku
Y TIPaKTUYECKOTO HCITIOIb30BaHUS MPOTYKTOB U3 YT, HEPTH, IPUPOIAHOrO Tras3a) u Jp.

I11. TPEBOBAHMUS K PE3YJBTATAM OCBOEHUSA JUCIHUIIJINHBI

IIporiecc ocBoeHMs AUCHMIUIMHBI HaMpaBieH Ha (GOpMUpOBaHHE KOMIETEHIUH (3JIEMEHTOB
cnenyromux KommereHuit) B coorserctiur ¢ ®I'OC BO u OIl BO no gaHHOMY HampaBiieHHIO
04.03.01 «Xumus», npoduiab: XUMHUS.



IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00YUYEeHUS M0 TUCHHILIMHE (MOIYJ/II0), COOTHECEHHBIX €
UHIMKATOPAMU 0CTHKEHHUS KOMIIeTeHIH i

Komnerenuus I/IHIIPIKaTopbj PesysibTaTsl 00y4eHust
KOMIICTCHII U

OIIK-1 Cniocoben OIIK-1.2. 3HaeT: TCOPETUUCCKHE OCHOBBI 0Aa30BBIX
AHaJIM3UPOBATh U [Ipennaraer XAMHYECKUX TUCLIUIUINH
WHTEPIPETUPOBATH MHTEPIPETALNIO (HeopraHu4eckoi, OpraHM4ecKoil) u
pe3yJIbTaThl XUMUYECKUX pe3yJIbTaTOB CHOCOOBI MX UCTIONB30BAHUS TIPU
JKCIEPUMEHTOB, CcOOCTBEHHBIX peLIeHNN KOHKPETHBIX XUMHUYECKHUX
HaOIIOACHUHN 1 U3MEPEHUI JKCIIEPUMEHTOB C 3a7a4

HCII0JIb30BaHUEM Ymeer: npoBOAUTH NEPBUYHBIN aHAIN3

TEOPETUYECKUX PE3YJIBTATOB C YIETOM OOIINX

OCHOB 3aKOHOMEPHOCTEH, (HOpPMyIHPYEMBIX B

TPAAUIUOHHLIX U
HOBBIX pa3aciioB
XUMHUHU

paMKax XMMHUYECKON HAayKU

OIIK-2 Cnocoben
MIPOBOJUTH C COOTIOCHHEM
HopM Th xumuueckuit
JKCIIEPUMEHT, BKIKOYas
CUHTE3, aHAJIN3, U3yYEHHUE
CTPYKTYpPBI U CBOWCTB
BEILIECTB U MAaTE€PHUAJIOB,
HCCIIEA0BAHUE MPOLECCOB C
UX y4yacTHUEM

OIIK-2.1 PaGoraer ¢
OpraHNUYECKUM
BEILIECTBOM C
coOII0ICHUEM HOPM
TEXHUKH
0e30macHOCTH

OIIK-2.2 TIpoBoaut
CHHTE3 BEIIECTB U
MaTepHuajioB pa3HOU

3HaeT: CUHTE3a BEILECTB PA3IUYHON
IPUPOJIBI; OCHOBHBIE IOCTOMHCTBA U
HEJOCTATKU PA3INYHBIX METO/IOB
UCCIICIOBAaHHS CBOMCTB BEIIECTB U
MaTepualioB; TpaBHiIa U HOPMbI TEXHUKU
6e30macHOCTH IIpH paboTe ¢
XMMHYECKHUMHU PEaKTHBaMH U
¢buznyeckuMu mpudopaMu

YMeeT: IpoBOIUTH OJHO- U
JIBYXCTaMITHbIE CHHTE3HI C

MIPUPOJIBI C UCIIOJIB30BaHUE MPE/IaraeMbIX METO/IHK;
HCIIOJIb30BaHHEM paboTaTh Ha CTAaHAAPTHOM XUMHUYECKOM
UMEIOTITUX CS o0opynoBaHUHU
METOJIUK Baaneer: HaBbikamMu pabOTHI €
COBPEMEHHBIMH XUMHUYECKHUMHU
puOOpaMu, TpUeMaMy OpPTaHU3AIIH
METOJIUKU PabOoT MPH pelIeHun
MOCTaBJICHHOM 3aaun
OIIK-4 Cnocoben OIlK-4.3 3HAaTB: TEOPETUYECKHE OCHOBBI XUMHUU U
TJIAHAPOBATH PAOOTHI WuTepripeTupyer (hM3HKU BBICOKOMOJICKYIISIPHBIX
XUMHYECKOU pe3yNnbTaThl COEUHEHUH C LIebI0 HHTEPIPETAIIUU
HAIPaBJICHHOCTH, XUMHYECKHUX MOJIYYEHHBIX PE3yIhbTaTOB
o0OpabaTsIBaTh U HaOIIOIEHUH C YMeTh: HCONIB30BaTh HEOOXOAUMBIE
WHTEPIPETHPOBATH HCIIOJIb30BaHHEM METOIbI HCCIICIOBAHUS TIOJTUMEPHBIX
MOJIy4E€HHBIE PE3YIILTATHI C buznuecKux cuctem, paboTaTh Ha CTAaHAAPTHOM
HCIIOJIE30BAHUEM 3aKOHOB M XUMHYECKOM 000pYyIOBaHUH
TEOPETUYECKHUX 3HAHUN U NPeCTaBICHUI
MPAKTUYECCKUX HAaBBIKOB
pelIeHns MaTEMaTHUYECKUX U
(bu3UIeCcKuX 3a1a9
OIIK-6 Cniocoben [1K-6.1 3HaeT: mpaBmiia COCTABJICHUS OTYETOB
MIPENICTABISTh PE3YIbTATHI [Tpencrasmisier XAMHYECKHUX OIIBITOB;

cBO€ paboThl B YCTHOM U
MUCbMEHHOM (hopMe B
COOTBCTCTBHUH C HOpMaMHU U
NpaBUJIAMH, IPUHATHIMU B

pe3ynbTaThl pabOTHI
B BUJIE OTYETA IO
cTaHJapTHOU (hopme
Ha PYCCKOM SI3bIKE

YMmeer: npeacTaBisaTh PE3yIbTATHI
OTIBITOB COTJIACHO TPeOOBaHUSAM B
TAaHHOM 00JIACTH XUMUHU




po¢eCCHOHATBHOM
coo01IecTBe

BJiiajgeer: HaBbIKaMU MPEACTaBICHHS
COOCTBEHHBIX PE3yJIbTATOB B
UH()OPMAIIMOHHON HAYYHO
00pa3oBaTeNbHOI cpesie

IV. COAEP/)KAHUE U CTPYKTYPA JUCIUIIJINHBI

TpynoeMKOCTb TUCIUTIIIMHBI COCTABIISIET 7 3aU4€THBIX €AMHMIL, 252 yaca, B TOM uncie 44 gaca

Ha 3K3aMCH

dopma NpOMEKyTOYHON aTTeCTalluu: IK3aMEH

4.1. Conep:xxanue TUCHUILUIUHBI, CTPYKTYPHMPOBAHHOE N0 TeMaM, ¢ YKa3aHHEM BH/I0B

yqeﬁnmx 3aHSTHII M OTBEJEHHOI0 HA HUX KOJHYECTBA aKaJeMHUYECKHX YaCcoB

Buzbl yueOHOI paboThI, BKITFOYAst DopMbI TEKYILIETO
S CaMOCTOSATEIbHYIO paboTy 00y4arouMxcs KOHTPOJISt
3 U TPYAOEMKOCTh YCIIEBAEMOCTH;
§ (B yacax) dopma
§ = KonrakTHas pabora TIPOMEKYTOUHON
8 w g npenoaaBaTeiis ¢ aTTeCTaluu
B 2 S = - )
No 13) ] 2 g 00y4aomUMHCs & (no cemecmpam)
W Pazmen quCUNIUTHHBY TEMbL 2 ° 28 Z
o} 3 E g 92 s s g
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Pa3nea 1. Knaccupukanusi BBICOKOMOJIEKYISIPHBIX COeIMHEHUH
OO011e cBEAEHUS O
1 | BBICOKOMOJIEKYJISIPHBIX 5,6 14 - 18
COEIMHEHUAX
Knaccudukanms
MOJIMMEPOB U UX
2 P 5,6 20 20
BaOKHEHIINE
MIPECTaBUTENN
C Typa ¥ CBOWCTBa Hposepia
3 TPYKTYP 6 10 10 otuetoB JIP,
MAaKpPOMOJIEKYJI
KOJJIOKBUYM
IIposepka
4 | PacTBOpPHI OJIMUMEPOB 6 6 10 otuetoB JIP,
KOJUIOKBUYM
I1oJIM3IEKTPONHUTEL IIposepka
5 6 4 10 otueToB JIP,
KOJUIOKBUYM
Pazgen 2. XumMuveckune CBOiCTBA M CHHTE3 BHICOKOMOJIEKYJISIPHBIX COeTUHEHU
CTpyKTypa U OCHOBHBIE [TpoBepka
6 | dbusuueckue cBoicTBa 6 10 2 10 otueroB JIP,
MOJIMMEPHBIX TEJ KOJUTOKBUYM
Cunres [IpoBepka
7 | BBICOKOMOJICKYJISIPHBIX 6 14 2 10 otuetoB JIP,
COEAMHEHMI KOJUIOKBUYM
XHWMHYECKUE CBOMCTBA U [IpoBepka
8 | xuMuueckue 6 16 2 6 otueroB JIP,
MPEBPAILECHUS TOJTUMEPOB KOJJTOKBUKM




Buzbl yueOHOI paboThI, BKITHOYast DOpPMBI TEKYIIETO
s CaMOCTOSTENBHYIO paboTy 00yJaIOLIHXCS KOHTpPOJIS
E U TPYTOCMKOCTh YCIIEBA€MOCTH,
s (B yacax) dopma
§ = KonTakTHas pabota MIPOMEXYTOYHOM
-~ | & = TpenosaBaTens ¢ arTecTanuu
Ne 3 S g5 00y4arOINMUCS = (no cemecmpam)
- Pa3zzen AMCUUIUTHHBI/ TEMBI g 3 2 z
/i 515 |28 .| B
- 22 S.| Es
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te) L = X @]
= s E S
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IIpomexxyTouHas
P T 5,6 3K3aMEH
arrecranus
Hroro yacon 252 34| 60 |20 | 11 | 83 44
4.2. I1;1aH BHeayIMTOPHO# caMOCTOSITe/ILHON PadoThI 00y4YarouXcs M0 JUCIUIITIHHE
CamocTosiTenbHas pabota 00y4aromuxcst YyebHo-
3arpar METOAUYECKOE
CeMmecT Ha3Banwue paznena, . Cpoxku OreHOUHOE
Bun camocTosTenbHO#M Bl obecrieueHme
P TEMEI BBINOJIHEH CPE/CTBO .
paboTsI 1 BpEMEH CaMOCTOATEIbHON
u (4ac.) paboThI
Oo6mue ceenenus o |[Toaroroska k VeTtHOE VYuebnoe nocobue
6 |BBICOKOMOJIEKYIISIPH |CEMUHAPCKOMY 10 |cobecenopan |«BrICOKOMONEKYIAPH
He bI€ COEAMHCHMS.
BbIX COCAUHCHUAX 3aHATHUIO 110 TEME
6 |Kiaccudukarus o Y4ebHOE MocoOne
TOTHMEPOB H HX OATOTOBKA K «BBICOKOMONEKYISAPH
o CEMHUHApPCKOMY 10 |[YctHoe bl€ COESIUHEHUSY.
BaKHCHIIIE 3aHATHIO 110 TEME codecezioBan
MPpCACTABUTCIIN nue
6 |Ctpykrypau [MoaroroBka or4era [paxTukym o
CBOCTBA o JIP BBICOKOMOJICKYIISIPHBI
IMpoBepka M COEINHEHUSAM
MaKpOMOJIEKYJI «Bucko3umerpus 10
oTueTa 10
pacTBOpPOB JIP.
TOJIMMEPOBY Kosutoxksuym
6 |PactBOpBI [ToaroToBka oTuera [posepka  |IIpakTHKyM 110
HOJ‘II/IMepOB 1o HP oT4yerTa 1o BI)ICOKOMOHCKyHHpHI)I
JIP. M COCIMHEHUSAM
«Buckosumerpus 4 A
pacTBOpOB
TIOJIMMEPOBY
6 |PactBOpHI IToaroroska otuera Ilposepka  |[IpakTikym Mo
HOJ‘II/IMep0B o HP oT4yeTa 1o BBICOKOMOHCKyHHpHBI
JIP. M COCJIMHECHUSIM
«Typbunumerpuueck 6  |Komoxsmywm
0€ TUTPOBAHUE
pacTBOpOB
TTOJIMMEPOBY
6 |Iloamsnexrponutsl ([lonroroBka oTuera Iposepka |[IpakTiKy™m 110
o HP oT4yeTa 1o BBICOKOMOHCKyHHpHBI
aboTe. M COCAUHCHHUSIM
«OQIEKTPOXUMHUYECKO 10 % 8
OJUIOKBUYM
€ MoBeIeHNE
TMMOJINBJICKTPOJIUTOBY




CamocrosiTesnibHas paboTa 00y4aromuxcs VYuebHo-
METOIHUYCCKOEC
Cemect| Ha3Banue pasznena, . Cpoxku 3atpar OrieHo4yHOE A
BI/IZ[ CaMOCTOSATCIIbHON bl obecrieuenue
p TEMBI BBIIIOJIHEH CpCaACTBO o
pa60TbI s BpEMEH CaMOCTOATCIIBHOU
u (Jac.) paboThI
6 |Crpykrypau [ToaroroBka or4era [lposepxa  |[IpakTrkym 1o
OCHOBHBIE o HP ?_[’I;IeTa 10 BBICOKOMOJIEKYJIAPHBI
. M COCAUHCHUAM
¢buznyeckue «TepmomMexaHnuecK 10 8
= = Komnoxsuym
CBOMCTBa He CBOMCTBA
MOJUMEPHBIX TEJI  |IOJIUMEPOBY
6 |Cunres [ToaroroBka oTuera Ilposepka  |[IpakTiKyM 110
BBICOKOMOJIEKYIISIpH |10 JIP «PaaukanbHast 2 ?ﬁfem o |BHICOKOMOIICKYIAPHEL
o . M COCIUHCHUAM
BIX COE€IUHEHHUI MIOJTUMEPHU3ALHS A
6 |[Cuures IToaroroska otuera Ilposepka  |IIpakTukym 1o
BBICOKOMOJIEKYIISIpH (110 JIP «PanukanbHast 2 S)IT;eTa 1o |BRICOKOMOJICKYLIPHEL
) . M COCAHMHCHUAM
BIX COCIMHEHUI COIOJIMMEPHU3ALIHS A
Komnoxksuym
6 |Cunres [ToaroroBka oT4yera Iposepka  |IIpakTiKyM 110
BbICOKOMOJIEKYIISIpH |10 JIP «KaTnonnas 4 S’ITI;IeTa o |BRICOKOMOJICKYAPHEI
) . M COCAHMHCHUAM
BIX COE€IUHEHHUI MOJTUMEPH3ALIHST A
Komnoksuym
6 |Cunres [ToaroToBka oTuera Hpakrukym no
BBICOKOMOJICKYJISIpH (110 JIP BBRICOKOMOJICKY IPHbL
o I 2 ITposepka M COEIUHEHUSIM
BIX COE€IUHEHHUI «[TonmukoHaEHC ATV oTYETA IO
» JIP.
6 |[Xumuueckue [ToaroToBka otuera Hpakrukym no
CBOI‘/’ICTBa " o HP . BBICOKOMOJICKYJIAPHBI
OBCpPKa M COCAMHCHUAM
XUMHUYECKHE «Moaudukanus 13 [ POPeP %
OTYCTOB I1IO
MIPEBPAIICHHS MIOJINMEPOB» JIP.
ITOJIMMCPOB Komnoksuym
OO61mas TpyA0eMKOCTh CAaMOCTOSITENILHOM pabOTHI 1O 83
JTUCIUTIIUHE (Yac)
Broa:xeT BpeMeHU caMOCTOATEILHOW padoThl,
Npe1yCMOTPEHHbIH Y4eOHbIM IIJIAHOM [IJIl JAHHOM 83
JUCHMILJIMHBI (4ac)

4.3. ConepxxaHue pa3/ieioB U TeM THCHHUILINHBI

TpynoemkocTs
JUCLIUTIINHBI 7
(3.e.)
Haumenosanue | Pazgea 1. Kilaccupukanusi BBICOKOMOJIEKY/ISIPHBIX COeIMHEHUH
OCHOBHBIX 1. O0mue cBeeHNs 0 BBICOKOMOJIEKYJISIPHBIX COeIMHEHUSIX
paszuenos MecTo HaykH O MOJIMMEpax Kak CaMOCTOSITEIbHON (PyHI1aMeHTaIbHOM
(Momyeit) o0JacTu 3HaHUA Cpelu APYruX pyHIaMEeHTaJIbHBIX XUMUYECKUX HayK. Ee

POJIb B HAYYHO-TEXHUUYECKOM IPOTPECCE U OCHOBHBIE HCTOPUYECKHUE ITAIIBI
ee pa3BUTHs. BKi1ag pycCKUX YYEeHBIX B 3ap0KJIEHUE U pa3BUTHE HAYKH O
nosinMepax. IIpeamer u 3a1auu HayKu O BBICOKOMOJIEKYJISIPHBIX
coequHeHUsX (monumepax). Posb nmonuMepoB B )KUBOM MpUpoe U UX
3HAUEHHUE KaK IIPOMBIIIJIEHHBIX MaTEPUAIIOB (IIJIaCTMACCHI, BOJIOKHA U
IJIEHKH, TIOKPBITHUSA).

OCHOBHBIE TIOHATHS U ONPEIEIECHUS: INOJUMEDP, OJIUTOMEP, COOTHOILICHHE
MOHSITUI "monumepsr"” u "BBICOKOMOJIEKYJISIPHBIE coeuHeHus "
Makpomosiekyna M ee Xumudeckoe 3BeHo. CreneHb (KOdQPHUIHEHT)




MOJIMMEPHU3allid W KOHTypHas [MHa Ienu. Kpurepum pasrpaHudeHUs
BBICOKOMOJICKYJISIPHBIX ~ COCIMHEHMH W HHU3KOMOJIEKYJSAPHBIX  BEIIECTB.
[lepexonx OT MOHOMEPOB K MOJUMEPHBIM LEMSIM BO3pPACTAIOMICH JUIMHBIL.
[TonmumepHoe cocTosiHUE Kak ocobast popma CyIiecTBOBaHUS BEIIECTB.

2. Knaccudukanus noJiuMepoB M UX BasKHeHIMe NMpecTaBUTE U
Knaccupukanuss monmuMepoB B 3aBHCUMOCTH  OT  NPOUCXOXKICHHS,
XUMHUYECKOTO COCTaBa M CTPOEHUS 3BEHHEB M MAaKpPOMOJEKYJSPHOU IICMH.
[IpupoaHble, CHHTETHYECKHE M HCKYCCTBEHHbIE MOIMMepbl. Opranndeckue
(37IeMEeHTOOpraHNYecKre) W HEOpraHWYecKue MNoJuMepbl. ['oMmonenHsle u
reTepolenHbIe MOoJUMepsl. JInHeHbIe, pa3BETBICHHbIC U CIIUTHIC TTOJIUMEPHI.
I'omononumepsl, conoaumepsbl, 6JI0K- U IPUBUTHIE COMIOTUMEPHI.

OcnoBubie mpencraBurenud. CrocoObl momyyenus. CBoiicTBa U 001acTu
MIPUMEHEHHS.

Kap6ouennsie monmumepsl. [TonumMepsl U comonumepsl MOHOOJIGDUHOB M MX
MIPOU3BOJIHBIX: MOJIUATHIICH, TOJUIPOIUICH U UX COMOJIUMEPHI, TOJIUCTUPO,
MOJMBUHHWIXJIOPHI, TIOJIMMEPHl aKpUJIOBOTO M METaKPHUIOBOTO PSJIOB.
[Tonumepsl u comonuMepsl UONe(HUHOB (IUEHOB) M MX TMPOU3BOJHBIX:
NoMMOyTageH W €ro  COIMOJIMMEpHI, TOJHHU30MPEH, IOJUXJIOPIPEH.
Kapbouukinyeckue  MoJMMephbl: beHonpopManbIeruIHbe  CMOJIBI,
oy eHUIICHbI, OIH-71-KCUIIUIICH.

Kapborerepouenusie monmumepsl. [lommmepsl, coaepikaimiye KHCIOPOI B
OCHOBHOH 1enu: nonud(Gupbl OPOCThbie (MOJUITHICHOKCUA), MOIHMIPUPHI
ClokHBIEe (TmonudTHICHTepedTanar, rIHQTAIEeBbIC CMOJBI), MOJUANETAIN
(TOIMOKCUMETHUIIEH, LIEJUTION03a U €€ IPOU3BOHbIE).

[lomumepsl, comepxamue a30T B OCHOBHOM  IENMU:  MOJHAMMIIBI
(monuMKanmpoiIakTam, MOJIUTeKCaMETHIICHAIUTIAMU] ), MOJINypETaHBbl,
MOJIUTIETITU/IBI, OCITKU, TTOHATHE 00 X OMOJOTHYECKUX (DYHKIIHSX.
[Tomumepsl, copeprkarine pochop B OCHOBHOI LIENU: HYKIEUHOBbBIE KHCIIOTHI,
MOHSATHE 00 UX OMOJOTUYECKUX (DYHKIIUSX.

[Tomumepsl, copeprkalye cepy B OCHOBHOW LIEMM: MPOCTHIE MOJIUTHOIDUPHL,
MOJINCYIAb(UBL, TOTUCYTB(OHBI.

OneMeHTOreTepolenHble  nosuMmepsl. [lomucunokcanbl  (CHIIOKCAHOBBIE
Kayuyku 1 nokpbITHs). [lonudocdater. [lonudocdazensr.

3. CTpyKTYpa M CBOMCTBAa MaKPOMOJIEKYJI

Kondurypanmonnast wu3omepust W KOHOUTYypamuss  MaKpOMOJIEKYJIBL.
JlokanbHble KOH(UIYpallMOHHBIE M30MEPbl B MAaKpOMOJIEKYJaX IOJIMMEPOB
MOHO3aMEIIEHHBIX dTUJICHOB U TMeHOB. CTepeoperyisipHble MAaKpPOMOJICKYIIBI.
KondpopmannonHas  u3omepuss U KOHpOpPMALUs  MaKpPOMOJIEKYJIBI.
Kondpopmannonnele  mepexomapl B MOJEKyJaxX  HOJMITHWIEHA U
MOHO3aMEIIEHHBIX TOJMATUIICHOB. BHYTpUMOJIEKYJIIpHOE BpalleHHe U
rHOKOCTh ~ MaKpOMOJIEKYJBI. DHEpPreTHYecKue Oapbhepbl  BHYTPEHHETO
BpaueHus. [loBopoTHbIe M30Mepbl U TMOKOCTh peajbHbIX Lemneil. Cpeanee
paccTosiHAe MEXTy KOHIIAMH IIeTIH KaK XapaKTePHCTHKA, YyBCTBUTENbHAS K
KOH(OPMAIIMOHHOMY COCTOSHUIO Liend. Mojens CBOOOJHO-COUICHEHHOM
Hen W UEeNH C 3aTOPMOKCHHBIM BpamieHHeM. TepMoaumHaMudecKas Hu
KHHETHYECKasi THOKOCTh MakpoMoJieKyl. CBsI3b MEKIY CPEAHUMU pa3zMepaMu
WJICATM3UPOBAHHOTO KIyOKa W KOHTYpHOM mnuHOM 1enu. [lonstre o
cratuyeckoM cermente (cermeHt Kyna). Bennumna cermeHta u mapamerpa
3aTOPMOKCHHOCTH BpAlleHWs IeNH, KaK OJKBUBAICHTHOE BBIPAKEHHE
rMOKOCTH ~ MaKpOMOJIEKYNbl.  B3auMOCBSA3b ~ XMMHYECKOIO  CTPOCHHS
MaKpPOMOJIEKYJI M UX THOKOCTH.




Baxuerime cBoCTBa BBICOKOMOJIEKYJISIPHBIX cCOeIMHEHU. PoJib
YCPEIHEHHBIX XapaKTEPUCTUK IIPU OIIMCAHUU CTPOCHUS U CBOWCTB
oJInMepoB. MoJieKyJIIpHO-MaCcCOBBIE XapaKTEPUCTUKHU MTOJIMMEPOB:
YCpPEIHEHHbIE MOJIEKYJIIPHBIE MAcChl (CPEHEBECOBASI U CPEHEUHCIIOBAs
MM), nonHsiTie 0 GYyHKIHIX MOJIEKYJISIPHO-MAaCCOBOTO pacipe/1eIeHUs
(MMP).

Pazgen 2. Xumuyeckue cBOiicTBa M CHHTE3 BHICOKOMOJIEKYJISIPHBIX
coeIuHEeHH

4. CuHTE3 N0JIUMEPOB

Ilytu cuHTE3a MOIMMEPOB: MOJIMMEpHU3aLus U NoMKoHaeHcanus. [lonsatue o
LENHOM M CTYIEHYaTOM MEXaHU3Max pocTa LENU. AKTUBHBIE ILIEHTPBI
IIOJINMEPU3AaLMOHHOTO IIpoliecca. BilMsHHME CTpOEHHs MOHOMEpAa Ha €ro
CKJIOHHOCTb K MOJIMMEPU3ALINHU 110 OIPEIEICHHOMY MEXaHU3MY.
TepMonnHaMuKa OIMMEPU3ALIMA MOHOMEPOB, COIEPKALUX KPATHBIE CBA3H.
[TonuMepu3almoHHO-IENIOJIMMEPU3ALIMOHHOE  paBHOBecue.  lIpenenbHble
TEMIEPATyPhl MOJIMMEPU3ALIUN U PABHOBECHBIE KOHLIEHTPAaLlU! MOHOMEDA.
Papukanbnas MOJINMEPU3ALIHSL. NuannuupoBanue paluKaIbHOU
nonuMepu3anuu (CnocoObl BO30YXKIECHUS MOHOMEPOB). THITBI HHUIIMATOPOB.
Peakuuu pocta (moHsTHEe 00 WUAEANBHOM pagUKalbHOW peaKIMOHHOU
cnocobHocTH) Peaknum mnepemaun nenu (HaA MOHOMEp, PAacTBOPUTEINb,
HoJuMep, cHenuaigbHble J00aBku). HHrubupoBanue moauMepU3aLUU.
Kunernka panukanpHOM — moJMMEpHM3alMM  IPU  MajlblX  CTEHNEHSX
npespatieHus. [lonsaTre o kBazucTalmoOHapHOM COCTOSHUH. CpeliHsAs CTENEHb
nonmumepuzanun. "l'enb-3pdext". Perynupyemas ceBnoxxuBasi paguKaibHas
IIOJINMEPU3aLHSL.

PanukanpHas comonumepusanus. YpaBHEHHE COCTaBa COIOJMMEpa JUis
Ha4yaJIbHBIX CTaaui mpouecca. KOHCTaHTHI comoiaMMepu3anus, METOIbl UX
onpezneneHus. JluarpaMmma coctaBoB  comoiumepoB. Ilonarue 00
OTHOCUTEJIbHOW PEAaKIIMOHHON CIIOCOOHOCTH MOHOMEPOB IPH pajuKaIbHON
cononuMepusauuu. Ponb NoMsSpHBIX U MPOCTPAaHCTBEHHBIX (pakTopoB. Cxema
Andpes-Ilpaiica "Q-e". Comonumepbl €O CIy4aHBIM U PETYJISPHBIM
Yyepe0BaHUEM 3BEHBEB.

Honnas nonmumepuszanust (OTAUYMS OT PaAJAUKAIBHOM TIOIMMEPU3ALIUN).
BnusiHue cTpoeHHsi MOHOMEpa Ha €ro CKJIOHHOCTh K IOJMMEpPHU3aluu I10
KaTHOHHOMY WJIM aHHOHHOMY MeXxaHu3MmaM. KaTHoHHas mnonumepusanus
(uHMUMHUpOBaHMe, pocT MW  oOpeiB  1menu). KuHeTHka  KaTHOHHOM
MoJINMEpU3aluy. BrausHue TemmepaTypsl Ha CKOpPOCTh  KaTHOHHOM
MOJINMEPU3ALIIH U MOJIEKYJISIPHYIO Maccy noiaumepa. UHuumupoBanue, poct U
OFpaHMYEHUE LENU IpU  AHWOHHOW  NOJMMeEpHU3alMu.  AHHOHHAas
noJinMepu3aus (MHULUUPOBAHUE, pOCT U 00pkhIB 11enH). KuHeTrnka aHHOHHOM
MOJINMEPU3ALIH.

CrepeoperyinspHasi KOOPIWHAIMOHHO-MOHHAs MOJIMMepu3anus. AHHOHHO-
KOOpJAMHAIIMOHHAs [OJIMMEpH3anus JAueHOB. KoopauHalMOHHO-HOHHAs
MOJIMMEPH3aLMs Ha TETEPOreHHbIX Karanu3aropax Llurnepa-Harra.

Crnioco6b1 ipoBeieHus noiauMepusauu. [lomumepusamus B Macce, pacTBoOpe,
CYCII€H3HH, IMYJIbCUH.

[TonukonaeHcanus. MoHOMEpSI U1 TONUKOHIeHcalui. OCHOBHBIE pa3In4Us
MOJINMEPHU3ALMOHHBIX U IOJMKOH/IEHCAIMOHHBIX Mpo1ieccoB. Kitaccudukanus
peakuuii = MOJMKOHAECHCAUMU. TepMOAMHAMMKA TOJMKOHAEHCAUU U
MOJINKOHJICHCALIUOHHOE ~ paBHOBecue. BiusHue XWMHYECKOM MPHUPOJbI
MOHOMEPOB Ha PABHOBECHYIO CTENEHb MNpeBpanieHus.KuHeTnka JMHeNHHOH
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MIOJINKOHJCHCAIMKA. BiusgHWE KOHLIEHTpPALlMM MOHOMEpPA, TEMIIEPATypHlI,
KaTaJau3aTopa Ha CKOPOCTh MOJMKOHACHCALINH.

BnusHue KOHIEHTpauuM MOHOMEpA, 5SKBUBAJCHTHOCTH KOHILIEHTpALWH
(GYHKIMOHATBHBIX ~ TPYMI,  TEMIEpaTypbl, KaTaau3aTopa, I[pPHUMECH
MOHOQYHKLIMOHAJIbHBIX ~ COCIUHEHUH, yIaleHUsT HHU3KOMOJIEKYJIIPHOIO
BELIECTBA HA MOJIEKYJSPHYIO Maccy IojuMepa (Ha IpeneiabHYyl0 CTElEHb
MIOJIMKOHICHCALIUH).

OCOOCHHOCTH  TOJNMKOHACHCAIIMA MHOTO(QYHKIMOHAJIBHBIX ~MOHOMEPOB.
IToGouHble peakuuy MpH MOJMKOHAEHCALMU: IMKJIN3alUs MOHO-, N-MEpOB,
JIECTPYKLUSI MOHOMEPOB H TOJMMEPOB; OOMEHHBIE pEAKIUH MEXIY
HCXOJHBIMU BEUIECTBAMH U MaKPOMOJIEKYJIaMHU.

[Ipumepbl  BaXHEWIIMX  MOJMKOHACHCAIIMOHHBIX  peakuuid. CrocoObl
IIPOBEJICHUS OJIMKOHICHCALIUH: B pacILIaBe, B paCTBOPE, HA IPAaHULIE pa3zena
bas.

5. PacTBOpHBI OJIMMEPOB

OO6miee npencraBieHrue O PacTBOpax MOJUMEPOB. ICTUHHOCTH MOTMMEPHBIX
pactBopoB. IIpaBuno ¢a3 M HpUMEHEHHE €ro K pacTBOpaM IOJIMMEPOB.
da30Bble JUarpaMMbl CUCTEM IOJUMED — pacTBOpUTENb. [loHsTHE O BEpXHUX
U HWKHUX KPUTHYECKUX TeMmIiieparypax cMmemieHus. OcoOeHHOCTH Ipouecca
pacTBOpeHus MoauMepoB. MexaHu3Mm HaOyxanus. OrpaHuueHHOe W
HEOIPAaHUYEHHOE HaOyXxaHUe. TepmoauHaMHUUECKU KpUTEpUi
pPacTBOPUMOCTH. ODHIOTEPMUYECKOE, SK30TEPMHUUYECKOE U aTEPMHUECKOE
PacTBOPEHUE MOJIUMEPOB.

Oco6eHHOCTH TEPMOAMHAMUYECKOTO MOBEICHHSI MAaKPOMOJIEKYJ B pacTBOPE.
WneanbHple pactBOpbl (ompeaeneHue). XUMHUUYECKUH MOTEHIMAN. 3aKOH
Payns, 3akon Bant-I'odda. [lonoxuTenbHple 1 OTpULIATENIbHBIE OTKIOHEHUS
OT U/I€aJIbHOCTHU peAJIbHBIX pacTBOPOB. OTKIOHEHHUS OT UJI€aIbHOCTH B Cllyyae
MIOJINMEPHBIX PacTBOpPoB. OCMOTHMYECKOE [aBJIEHHWE pacTBOpa IOJIMMEpa.
YpaBHEHHE COCTOSIHHMsI TIOJIMMEpa B pacTBOpe. BTopodl BUpHAIBHBIN
KodppuuneHT. DakTophl, BIMAIONIME HA BEIMYMHY BTOPOrO BHPHAIBHOTO
koa¢pdunuenta. Tara-temmepaTypa U TITa-pacTBOPUTENb (TITa-yCIIOBUS).
3aBUCHUMOCTb KPUTHYECKON TEMIEpaTyppl CMELIEHUS OT MOJEKYISIpPHON
Maccel noaumepa. OmnpezeneHue TaTa-TeMIeparypsl U3 (a3oBbIX AUarpamm
IIOJINMEP-PaCTBOPUTENL.  Te€pMOJMHAMHYECKOE KAaueCTBO PaCTBOPUTEIS.
HeBo3myiennsie pazmepsl TepMoIMHAMHYECKUI CETMEHT KaK Mepa TMOKOCTH
MakpoMoJieKybl. [IonsTre 0 KoaddurrenTe HabyxaHusl.
I'mpponnnamuyueckue CBOMCTBA MAaKpOMOJIEKYd B pacTBopax. [Ipupona
BA3KOCTH DPa30aBJIECHHBIX PAaCTBOPOB IOJIMMEPOB. BsA3KOCTHBIE aHOMAIUU B
pa3z0aBieHHBIX pacTBOpax moiuMepoB. HauOonbmas u  HauMeHbLIas
HBIOTOHOBCKasi BS3KOCTh. YpaBHeHue Ilyaseiins. AOcomtoTHas BSI3KOCTb,
€MHULIBI U3MepeHHs BA3KocTH. OTHOCUTENbHAs, yleibHasl, MpUBEIeHHAs U
XapaKTepucTHuecKas BA3KocTU. ONpeneneHue XapakTepuCTUUECKOM BA3KOCTH
(ypaBHenne  Xarruuca). CBsi3b  XapaKTEPUCTHUECKOHM  BA3KOCTH €
MOJIEKYJISIPHOMT Maccoil nonuMmepa (ypaBHeHue Mapka-Kyna-XayBuHka).
CBA3bp  XapaKTEpUCTUYECKOW  BSI3KOCTH €O  CPEAHUMH  pa3MepaMu
MakpomoJekya (ypaBHeHue ®nopu-Pokca). OnpenencHue HEBO3MYILIEHHBIX
pa3MepoB MakKpOMOJIEKYJT B TATa-ycioBusx. KoaddummeHntr HaOyxaHUA
MaKpoMOJIeKyJ1. BiusHue npupo/ sl pacTBOpUTEINS HA BI3KOCTh pa30aBlIeHHBIX
pacTBOPOB NOJIMMEPOB MU OLIEHKA CTENEHU IOJIUAMCIEPCHOCTH IOIMMEPOB.
Bucko3umerpust Kak METOJI ONPENETIEHUS CPEAHEBSI3KOCTHON MOJIEKYIIPHON
MaCCBL.
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da30Bble paBHOBECHS B paCTBOPAX MOJUMEPOB U OCHOBBI ()PAKIIMOHUPOBAHUS
IIOJINMEPOB. MeTO/Ibl ONPEIEIEHNS MOJIEKYIISIPHO-MACCOBOT0 PaCIIpEIEICHUS
1 (ppaKMOHUPOBAHUS MOIUMEPOB (PPAKLIMOHHOE OCAXKIEHHE, (PPaKIIMOHHOE
pacTBopeHue, TypOuIuMeTpHUs, Telb-IPOHUKAIOIIAs XpoMaTorpadus).
MeTozb! OLIEHKH CPEAHUX MOJIEKYJISIPHBIX MACC ITOJIMMEPOB: CPETHEUNCIIOBON
U CpEeIHEMACCOBOW. MeToIbpl ONpENeIICHUsI CPEIHEUNCIIOBOM MOJIEKYISIPHOM
Macchl: OCMOMETpHS, 30YJIITMOCKOMHUS. Meronbl olpeneIeHus
CPEHEMACCOBOM MOJIEKYJIIPHOM MacChl: CBETOPACCESHUE.

5. I1oJIM3J1eKTPOTUTBI

Obmee  mpenacraBneHue 0 monmniekTpoiurTax.  Kmaccudukanums
HOJUAIEKTPOIUTOB.  [lONIMKUCIAOTHI,  MOJIMOCHOBAHUSA,  IMOJUAMQOIUTEI.
CunbHble U cnalble MOMMANIEKTPOIUTHL. OOIIas XapaKTepUCTHKA CBOWCTB,
OTJIMYHUE [OJIUUIEKTPOIUTOB OT HHU3KOMOJIEKYJIAPHBIX 3JEKTPOJIUTOB U
HEMOHOTEHHBIX MOJIMMEPOB. Tepmonnnamuueckue 0COOEHHOCTH
MOJIUBJIEKTPOJIUTOB.

HNonunzanmoHHoe paBHOBECHE B pacTBOpPax IMOJUAIEKTPOIUTOB. [loHsATHE
CTENEeH! MOHU3ALMU U KOHCTaHTbI IMCCOLUALIMN JJI1 HU3KOMOJIEKYJISIPHOTO U
BBICOKOMOJIEKYJISIPHOTO ANEKTPOJINTA. Onpenenenue KOHCTaHTbI
JUCCOLUAIMHU OJIMAIEKTPOJIUTA MO Pe3yibTaTaM MOTEHLIUOMETPUUYECKOIO
TUTPOBAHUS €r0 PACTBOPA. 3aBUCUMOCTb KOHCTAHThI IUCCOLUALINN OT CTEIIEHU
JUccoLManuu i nonudnekTponuta. KoHpopManuoHHbE NpeBpalieHUs
MOJIURJICKTPOJIMTOB B pPacTBOpax. BTopuuHas CTpyKTypa MaKpOMOJIEKYJ
MPUPOJHBIX U CHHTETHYECKHX MOJIUAIEKTPOIUTOB. DaKTOPHI, BHI3BIBAIOIINE
KOH(GOpPMAallMOHHbIE TPEBpAIICHUs B  PacTBOpax IOJUIEKTPOIUTOB.
KoomepatuBHpiii xapakTep KOH(POPMALMOHHBIX  MEPEXOIO0B IO JaHHBIM
NOTEHIIIOMETPUYECKOTO TUTPOBAHUS TOJMINEKTPOIUTa  (Ha HpUMepe
MOJINMETUIIMETAKPUIIOBON KUCIIOTBI).

I'mapoavHamMuueckue CBOWCTBA JIMHEHHBIX MOJUAJIEKTPOIUTOB B PAcTBOPE.
3aBUCUMOCTh BS3KOCTH pacTBOpa IOJMAJIEKTPOIUTa OT KOHUEHTPALUU U
BennunHbl pH pactBopa. [lonuanexkrponutHoe HaOyxaHue. BausiHue mMoHHON
CHJIBI Ha BSI3KOCTh MOJIMAJIEKTPOIUTA B paCTBOPE.

[Monmnamdonutel cHUHTETHYECKHE M TNpHpojHble. I3037ekTpuueckas u
W30MOHHAsE TOYkW  nonvaMmponutroB. CrnocoObl UX  ompeaeneHus.
KondopmannonHnsle  mpeBpalieHuss B MOJEKYJIax  HOJIMaM(OJIUTOB.
BsizkocTHBIE cBOMCTBAa TOJIMaM(OIUTOB B PaCTBOPE.

KoormnepaTtuBHble peakiiuy ¢ y4acTUEM MOJINAIEKTPOIUTOB.

6. CTpykTypa M 0OCHOBHbIe (PM3HYECKHE CBOICTBA MOJTUMEPHBIX TeJl
ArperatHble U (ha30Bble COCTOSIHMS MONUMEpoB. OCOOEHHOCTH OJIMKHETO U
JAJIbHETO TOPSIAKOB B IMOJMMEPHBIX CHCTEMax IO CpPaBHEHUIO C
HU3KOMOJIEKYJISIPHBIMHU BEILECTBAMH.

Kpucrannuueckoe ¢azoBoe coCTOSHUE OTUMEPOB. Y CIOBHS, HEOOXOIUMBIE
U JOCTaTOYHBIE I CYIIECTBOBaHMS IMOJUMEpa B KPHCTAIIMUYECKOM
cocrossHuu.  Kpucramnmzanuss W MaBieHHE — MOJKUMEPOB.  THIIBI
Ha/IMOJIEKYJISIPHBIX CTPYKTYDp 3aKpUCTAJUIN30BAaHHBIX MIOJIUMEPOB.
MexaHnyeckue  CBOMCTBA  KPHUCTAUIMYECKUX  monumepoB.  Kpusble
HanpshkeHue-1eopMalys KpUCTAUTNIECKUX TTOJIMMEPOB.

Amop¢puoe ¢da3zoBoe coctosHue. CBoiicTBa aMOpQHBIX HOIUMEPOB. Tpu
¢usnueckux cocrosHus. Tepmomexanundeckue kpusble (TMK) amopdubix
nonrMepoB. TemmepaTypbl cTekioBaHUs M TekyudecTH. CTexinooOpa3Hoe
COCTOSIHUE  IOJUMEpOB. MexaHMYecKHe CBOWCTBA  CTEKJIOOOpPA3HBIX
noJiuMepoB. BbeIHyKJeHHas simacTHYHOCTh. Temmeparypa XpYyHOKOCTH.
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Bricokoanactuueckoe cocrossaue. KpuBbie mnomsydectn. OOpaTumas u
HeoOpatumast nedopmarius. Bs3koTekydee COCTOSIHHE.

[TnacTudukanus noauMepos.

8. Xumuyeckue cBoiicTBa 1 XMMHYECKHe NIPeBPallleHUs M10JIMMepPOB
XUMHUECKHE  peakUuu [OoJuMepoB, Kiaccudukauus. OcobOeHHOCTH
XUMAYECKHX pEaKIuid ¢ ydacTHeM Makpomosekyn. Crneuudpudeckue
KMHETHYECKHE U TEPMOJAMHAMUYECKHE YEpThl XMUMHYECKHX peakUuil ¢
y4acTHEM MaKpOMOJIeKYJ, HalpaBICHHOCTh peakiuii. Dddekr nemHoro
CTpOCHHUS, "s¢ppexr  cocena" (KMHETHYECKHE  3aKOHOMEPHOCTH).
Kondopmanronsslie, KOHIEHTPAIIHOHHBIE, SJIEKTPOCTATUYECKHE.
XUMHUECKUE PEaKLUU, HEe CONPOBOXKIAIOIINECS HW3MEHEHMEM CTEIEeHU
nosinMepuzanuu. llonumepananoruusble npeBpalieHust (MONTy4eHHE HOBBIX
IIOJIUMEPOB, XuUMHUUYecKass Moaupukanus). Tunel BHYTPUMOJIEKYJISPHBIX
peaKIuii: UKIN3aLus, ¢ BhIICICHHEM HU3KOMOJICKYISAPHBIX MPOAYKTOB, 63
00pa3oBaHMs U C 00pa30BaHUEM TT-CBSA3EH.

XUMHUECKHE  pEaKklMu, HOPUBOAALIME K  YBEJIUYEHUIO  CTENEHHU
noiuMepusanuid.  MexMonekyaspHble peakuuu. Peakuuu  crumMBaHMs.
Bynkanusanus kaydykoB. @DopMupoBaHHE IOJUMMEPHBIX M3ACIMA U3
PEaKIMOHHOCTIOCOOHBIX OJIMTOMEPOB. [IpuBHUTHIE 1 OJIOK-COIONIUMEDEI.
XUMHUYECKUE PEaKIMH, IPUBOIAIINE K YMEHBIIEHUIO CTEIICHH
nonuMepu3anuu. Jlpa Tuna MEXaHM3MOB PEAKIMK JeCTPYKLMU: CIIy4alHbINA U
uenHoil. Lennas nenonumepuzanus. JlecTpykuus NoaMMepoB 1O/ BIUSHUEM
XUMHAYECKHUX M (PU3MYECKUX BO3ICHCTBHIA: TEPMUYECKAS U
TEPMOOKHUCIIUTENbHAS AECTPYKIHS T0JIMMepoB. ['opeHue noimmepos.
CrapeHue oJIMMepOoB U CIOCOObI IPEOTBPAILICHHUS.

DopmbI

TEKYILIETO YCTHBIH OIIPOC, ITPOBEPKa 0TYeTOB JIP, KOJITOKBUYM
KOHTPOJIA

dopma
IIPOMEKYTOUHON OK3ameH
aTTecTaluuu

4.3.1 llepeyeHb NpaKTHYECKUX 3aAHATHI U JIAa0OPATOPHBIX padoT

TpynoemkocTh
(uac.) ° g
3 g s 5
Ne paznena v TeMbl S a o £
Ne /i JIACTIUTUTAHEL HanmenoBanue 1ab0paTopHBIX paboT PO e % &5
(Moyss) Bceero 3 g5 25
NpaKTHYECKas | & 55
4acoB g =
IIOATOTOBKaA
1 PaCTBopH 1. OueHka noJuANCIepCHOCTH OJIUMEPOB 14 14 =
=
TIOJNMEPOB METOZIOM TYPOHIUMETPHIECKOTO 5
TUTPOBAHUS. &
2. OnpeaeneHue MOJNEKYJIIPHON Macchl =
MOJIMMEPOB METOJIOM BUCKO3UMETPHUHU. z
3. OreHKa MOJIMIUCTIEPCHOCTH TTOJTUMEPOB = OIK-1
METOJIOM BUCKO3UMETPHHU. = OINK-2
2 [MonuanexTpo 1. Onpenenenre KOHCTAHT JUCCOIUAITAN 14 14 E OITK-4
~
TTUTHI MOJIMKUCIIOT U MX HU3KOMOJICKYIISIPHBIX = OITK-6
aHAJIOTOB METOJIOM MOTEHITIOMETPHIECKOTO 3
19
TUTPOBAHHS. =
. )
2. Onpenenenrie CBOOOHON YHEPTUU =
KOH(QOPMAIIMOHHOT'0 TIepexo/ia =
o =
MOJIMMETAKPUIIOBOM KHCIOTHI METOJIOM 2
MOTEHLIMOMETPUYECKOT0 TUTPOBAHUS.
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3. Bucko3umeTpuueckoe MoBeAeHUE
MOJIMRJICKTPOIINTOB B PACTBOpE

Cunres
MOJIMMEPOB

1. UccnenoBanue KUHETUKY paguKaibHON
MOJIMMEPH3aIiN CTHPOIIa B Macce (OIIoke).
2. BiusiHue npupoasl pacTBOPUTENIS Ha
paauKaIbHYIO TOJIMMEPU3AIIUI0 CTHPOIIA.
3. CycrnieH3uOHHAsl TOIMMEPHU3aLIUs CTUPOIIa
(MeTuIMeTaKpuiaTa).

4. OnpeneneHyue KOHCTaHT PaJUKaIbHON
COTIOJIMMEPHU3AIIUU B CUCTEME CTUPO-
METHIMETAKPHUIAT (CTHPOJI- aKPHIOBas
KHCIIOTa).

5. Katnonnas nonumMepusanus
BUHIIIOYTHIIOBOTO d(upa.

6. UccnenoBanue KUHETUKU
TIOJIMKOHICHCAIH YTHIICHTINKOIIA C
AJUITTHOBOM KUCIOTON (STHIICHTIIUKOJS C
(hTaeBBIM aHTHAPHUIIOM).

16 16

XuMHu4yecKre
CBOMCTBA U

XUMHYECKHE
MIPEBpAILICHU
s IOJINMEPOB

1. Peaknust TepMUUECKON AECTPYKLMH
MOJIMBUHUIXJIOPUAA.

2. Ilonmy4eHue noNuBUHUIALIETATA
sTepuUKanrei NONMBUHUIOBOTO CITUPTA
YKCYCHBIM aHTHAPHJIOM.

3. INony4yenue nonuBuHUIGOpMAIS U3
MOJMBHUHHUIIOBOTO CITHPTA.

16 16

4.3.2. IlepeyeHb TeM (BONPOCOB), BBIHOCHMBIX
CaMOCTOSITE/ILHOH padoThI CTY/ICHTOB

Ha CaMOCTOATE/JIbHOC M3YYCHHE

Ne Tema 3ananue PopmHpyemas NJAK
KOMITETEHITHS
1 OB1e cBeeHNS BrlnonHeHne NpakTHYEeCKUuX OIIK-1 OIIK-1,2;
0 BHICOKOMOJIEKY- 3amaHuil 110 teme «OCHOBHEBIE OIIK-2 OIlK-2.1;
MMOHATHS XUMHUHU OIIK-4 OIIK-2.2;
J;ip::(mx coeaHe: BBICOKOMOJIEKYJISIPHBIX OIIK-6 OIIK-4.3;
COEIMHEHUH » OITK-6.1
2 | Knaccudukanus | BeImogHEHHE MPaKTUIECKIX OIIK-1 OIIK-1,2;
MOJIMMEPOB U UX | 3aJJaHUl TIO TEME OIIK-2 OIIK-2.1;
BaXKHEIIMe «Knaccugukanus nonumepon» OIIK-4 OIIK-2.2;
MpeACTaBUTENHN OIIK-6 OI1K-4.3;
OI1K-6.1
3 | CtpykTypa u BrinonHeHne npakTH4ecKux OIIK-1 OIIK-1,2;
CBOICTBa 3agaanid o teme «Ctpykrypaun | OIIK-2 OIlK-2.1;
MaKpOMOJIEKYJI CBOICTBa MaKpOMOJIEKYID» OIIK-4 OIIK-2.2;
OIIK-6 OIIK-4.3;
OIIK-6.1
4 | Cunres IToaroroBka oT4eTa Io OIlIK-1 OIIK-1,2;
MIOJINMEPOB nabopaTopHbIM paboTam OIIK-2 OIIK-2.1;
«CuHTE3 MOJTUMEPOBY OIIK-4 OIlK-2.2;
OIIK-6 OIIK-4.3;
OI1K-6.1
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PactBopb1 IToaroroska oryera 1o OIIK-1 OIIK-1,2;
MIOJINMEPOB n1abopaTopHbIM paboTam OIIK-2 OIIK-2.1;
«PacTBOpBI TOJIMMEPOBY OIIK-4 OIIK-2.2;

OIIK-6 OIIK-4.3;

OI1K-6.1

[Tonuanekrponu- | IloaroroBka otuera no OIIK-1 OIIK-1,2;
THI nabopaTopHBIM paboTam OIIK-2 OIIK-2.1,
«ITonu3nEKTPOIUTHI» OIIK-4 OIIK-2.2;

OIIK-6 OIIK-4.3;

OITK-6.1

CtpykTypa u BrlinmonnHeHHE TPAKTHIECKUX OIIK-1 OIIK-1,2;
OCHOBHBIE 3aganuil o teme «Ctpykrypau | OIIK-2 OIIK-2.1;
buznveckue ocHoBHBIEC (pusnueckue cpoiicta | OIIK-4 OIIK-2.2;
CBOWCTBa MOJIMMEPHBIX TEI» OIIK-6 OI1K-4.3;
MOJIMMEPHBIX Tell OIIK-6.1
XuMuyeckue ITonroroBka ordera 1o OIIK-1 OIIK-1,2;
CBONCTBa U n1abopaTopHBIM paboTam OIIK-2 OIlK-2.1;
XUMHAYECKHE «XHUMHYECKUE CBOMCTBA U OIIK-4 OIIK-2.2;
MpEeBpaIICHUS XUMHUYECKHE MTPEBPALICHUS OIIK-6 OIIK-4.3;
MIOJIMMEPOB MTOJIMMEPOBY OITK-6.1

4.4, MeToauuecKkue YKa3aHu4 110 OpraHm3anuu CaMOCTOSITEIbLHOM paﬁoTLI CTYACHTOB

CamocrosiTenpHast paboTa CTY/ICHTOB, CBSI3aHHASI C TIOJITOTOBKOW OTYETOB IO BBHIMOJIHEHHBIM
1abopaTopHBIM paboTaM, 3aKperIeHHEeM TEOPEeTHYECKOro MaTepuaja B BUIE IMOJTOTOBKU K
KOJUIOKBHYMaM, MPOBOJUTCSI BO BHEAYAUTOPHOE BPEMSI.

Cmpykmypa omyema no 1a60pamopHou pabome:

1. [enb paboTHI.

2. Teoperndeckas U SKCIIEpUMEHTAbHAS YacTh.

3. BrbimonHeHue pacyeTHBIX B COOTBETCTBUU C METOAMUYECKHUMM YKA3aHUSMH K KaXKAO0H
pabore.

4. BbIBoJ (Ha OCHOBE MOJYYEHHBIX PE3YJIbTATOB).

Meroandeckue pPEKOMEHJAIUKA 1O BBIMOJHEHUIO J1A0OpaTOpHBIX paboT U 00paboTKe
NOJYYEHHBIX SKCIEPUMEHTAJbHBIX JaHHBIX IO KaxJoW JabopaTopHOM paldoTe OmMcaHel B
METOJAMYECKMX  YKa3aHUSX Ha  BBIIOJHEHHWE JTAOOPAaTOPHBIX  pabOT IO  TIPAKTUKYMY
«BpicokomonexymnspHblie coequHenus» /B.A Kpyrnosa.- Upkyrck: U31. Upkyrck. roc. yn-ta, 2006.
52 c. u yue6HOM 1tocobuu - [IpakTHKyM 1O BBICOKOMOJIEKYJISPHBIM COEIMHEHUsIM: yueb. mocodue /
nox pen. B. A. Kabanosa. - M. : Xumus, 1985. - 224 c.

4.5. IIpuMepHasi TeMaTHKA KypCOBBIX padoT (IP0eKTOB)

Ilo jaHHOM AWCIUIIIMHE BBIIIOJIHEHHUE KYPCOBBIX IIPOCKTOB (pa60T) HC IpCAYyCMAaTPpHUBACTCA.

V. VUEBHO-METOJUYECKOE "W WH®OPMAIMOHHOE OBECIHEYEHUE
JUCHUILIMHBI (MOLYJIS)

a) OcHoBHasA JuTEpaTypa
1. 3esun A.b. BpicokoMonekynspHble COEAMHEHHUS. YYeOHUK U TPAKTUKYM JUIs
akajemuueckoro 6akamaspuara. M.: FOpaiir, 216. 340 c.
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2. Kupees B. B. BeicokomonekymnspHble coeTuHeHH. y4ueO. i1 6akaaaBpoB : y4el. A CTYI.
BY30B, 00y4. 10 Hampasi. moarot. "Xum. Texnonorusa". ['ox u3za. 2013.

3. Hlumonok M. B. Bricokomonexynspusie coenunenus/ M. B. Ilumonok. -MuHCK:
Brimaitmas mkona, 2012. -535 c.

0) JonmosiHuTEIbHAS JIUTEPATypPa

1. CemuukoB 10./Jl., 3aiineB C./l. BBenenue B xumuio u ¢u3uky nonumepoB. HiokHuit
Hogropoa: uzn-so HHI'Y, 2007, 257 c.

2. Cemunkos 10.J1. Beicokomonekymnsipabie coequaenus. 1-2 u3z. - M.: Axanemusi, 2005.
367 c.

3. Jleiikun F0.A. ®U3HKO-XMMHYECKHE OCHOBBI CHHTE3a MOJIMMEPHBIX COPOSHTOB Y UeOHHUK.
2-e u3 g, uctpas. (311.) - Mocksa: JIanb. JITaboparopus 3nanuii — 2011 — Pexum noctyma ObC
«3narennscTBo «JIaHby

B) MeToanueckasi JJjuTeparypa

1. Koutponupyemas "xuBas" pagukanbHas noaumepusanus .meror. ykas. JL.SA. Ilapuk.
Hpkyrck: UT'Y - 2008

2. IlpakTrueckas molMMepHas XUMHUsS B 3adadax .MeToj. ykazanus B.A. Kpyrmosa, B.H.
Kwxnsies.- Upkyrck: UT'Y - 2009

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

4. CycrnieH3uOHHas ¥ SMYJIbCUOHHAs nonuMepusanus .Meton. ykas. Hosukos, JI.A. Lapuk. .-
Upxkytck: UT'Y - 2008

5. TpexMepHasi paguKalbHas TMOJIMMEPH3ALUs U CONOJIMMEepH3aus .MeToa. ykasanus JI.S.
Hapuk, C Tamamxes. - Upkyrck: UT'Y - 2012

6. Beicokomonekymsipabie coequHenus .CUHTE3 1 XUMHUYECKUE TPEBpalieHus. MeTo. ykas.
O BBIMIOJIHEHUIO J1abopart. pador. .- Upkyrck: UT'Y - 2006

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

F) ba3snl AAHHbIX, I/IH(l)OpMalII/IOHHO-CleaBO‘-IHLIe H IMOUCKOBbIC 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 (bubaunoreka Xumuueckoro gakyiabrera
MI'Y um. JJomoHOCOBA)

6. http://www.gpntb.ru/ (CocygapcTBeHHas IyOIMYHAs HAYYHO-TEXHUYECKAsT OMOIMOTEKA)

7. WWW.SCIruS.COm — moucK Hay4yHOH MH(pOPMAIMH MO )KypHaiIaM 1 web

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

B cootBerctBuu ¢ 1. 4.3.4. ®I'OC BO, oOyuaromumMcs B TE€U€HHE BCEro Nepuoaa 00y4eHus
o0ecrieyeH HeorpaHHMUYEHHBIN 10CTyM (YAaJCHHBIN JOCTYI) K 3JIEKTPOHHO-OMOIMOTEUHBIM
CHCTEMaM:

1. Hayunas snexktponHas Oubnuoreka «ELIBRARY.RU» [DnexkTponHsbIit pecypc] : caiiT. —
Pexxum noctyna: http://elibrary.ru/defaultx.asp. - Kontpakr Ne 148 or 23.12.2020 r. Akt oT
24.12.2020 r. cpok aeiictBus mo 31.12. 2021 r. moctym: http://elibrary.ru/

2. DOBC «M3marensctBo Jlanby. Korrpakt Ne 100 ot 13.11.2020 1. AkT Ne 671 ot 14.11.2020
r.; Cpok ngefictBus mo 13.11.2021 r. noctym: www.e.lanbook.com

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

4. DOBC 243 «bubmuotex». I'ocynapcrBennsiit kouTpakt Ne 019 ot 22.02.2011 r. OO0
«bubnmorex». JInnensnonHoe cornamenne kK ['ocymapcrBeHHOMY KOHTpakTy Ne 019 o1 22.02.2011.
Anpec nocryna: https://isu.bibliotech.ru/ Cpok neiictBust: 6eccpouHbIii.

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

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

7. 000 «Dnekrponnoe m3narenbcTBo FOpaiit»y. Kontpakr Ne 60 ot 23.09.2020r. AkT
npuema-tiepenayn Ne 3263 ot 18.10.2020; Cpok aevictus o 17.10. 2021 r. goctym: https://urait.ru/
JIuuen3nonnsiii kKOHTpakT No 04-E-0258 ot 20.09.2021r. Akt npuema-nepegaun Ne 5684 ot
18.10.2021; Cpox neitctBust mo 17.10. 2022 r. moctyn: https://urait.ru/

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

9. 000 «M ]| «I'pebennukoBy, koHTpakT 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 OBECINHEUEHUE JJUCHUIIJINHBI
6.1. YueOHo-1200paTopHOE 060py10BaHUeE!

[Tomemenus A MpoOBEACHUS JICKIIMOHHBIX U TaO0PAaTOPHBIX 3aHATUN, YKOMIUJICKTOBAHHbBIE
Heo0X0IUMBbIM 000pyAOBaHNEM, TPUOOPHO 0a30i1 U peakTUBAMH, & UMEHHO:

- ayIUTOPUH, OCHAIIICHHBIE MYJIbTUMEINITHBIMU CPEICTBAMU, ISl TPOBEICHUS Ay TUTOPHBIX
U MPaKTHYECKUX 3aHsATHil (ayn. 5, 6, 402, 423, 426);

- naboparopHbie npakTukymbl (aya. 410, 421) 1o BBICOKOMOJIEKYJISPHBIM COCAUHCHHUSM,
OCHAILIEHHBIE CJIEYIOINUM 000py10BaHUEM:

Ne HanmenoBanue KomanuectBo

2 3

=
=
=

BorTsxHOM mKad

BogocTpyliHbple BaKyyMHBIE HACOCHI

Mermanka ¢ QJICKTPOIIPUBOAOM

MaruuTtHas MelaiaKa
Pedpaxromerp UPD-22
Cymmneasnii mkadp CHOJI -3,5
Becni

Al WN OO

IraTuBel 28

OO N OO BW NP~

Tepmocrar

[EN
o
N O

[InponusHas neyn

[EEY
[EEY

Habop xuMuyeckoii mocyasl U peakTUBbI

[EEN
N

JIaGopaTopHbI€ CTOJbI 20

[EEN
w

IIuceMeHHbBIE CTOIBI 18

6.2. IIlporpammHoOe oGecnieyeHme:

Cpok
HaumeHnoBanue JaTa P

O0ocHOBaHME A5 neicTBUs
Ne TIporpammHuoro Kou-Bo BbIIAYHU
noub3oBanus IO npasa
MPOIYKTa JIHIEH3HH
T10JIb30BAHHSI

1. | Microsoft Office Professional Plus 12 Howmep JInuensun 01.12.2009 | 6eccpouno
2007 Russian Academic OPEN No Microsoft 46211164
Level I'oc.KOHTpaKT
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https://isu.bibliotech.ru/
http://rucont.ru/
http://ibooks.ru/
https://urait.ru/
https://urait.ru/

Ne 03-162-09 ot
01.12.2009

2. | Microsoft® Windows® 12 Howmep JInnenznn 01.12.2009 | GeccpouHo
Professional 7 Russian Upgrade Microsoft 46211164
Academic OPEN No Level Promo T'oc.KOHTpaKT
Ne 03-162-09 ot
01.12.2009
3. | OpenOffice 4.1.3 VYcnoBus Ycnous VYcenoBust | GeccpodHo
mpaBooONagaTe | MCIOIH30BAHMS IO paBooOIIaz
st CCBUIKE! aTens

https://www.openoffic
e.org/licenses/PDL.ht
ml

6.3. Texunueckne IJICKTPOHHLIE CPEACTBA:

MGTOI[HqCCKOﬁ KOHHGHHI/Ieﬁ npenoaaBaHuAa NPEAyCMOTPCHO UCITIOJIB30BAHUEC TCXHUUCCKUX U
QJICKTPOHHBIX CPCIACTB O6y‘~I€HI/I$I H KOHTPOJIA 3HAHUU CTYACHTOB! My.]'IbTI/IMe,Z[I/II‘/'IHBIe MMPC3CHTAllUU.

VII. OBPA3OBATEJIBHBIE TEXHOJIOT'MHA

[Ipu peanmszanuu  TporpaMMmbl  JTAHHOW  JUCITUTLIMHBI

00pa3oBaresbHbIE TEXHOJIOTUN

HCIIOJIB3YIOTCA  PA3JIMYHBIC

1. PasnoypoBHeBoe VY npernoaasarens NOABISETCS BO3MOKHOCTb IOMOTaTh Cl1adoMy,

o0yuyeHue YIAEIATh BHUMaHUE CUIIbHOMY, PEAJIN3YETCs JKEJIaHUE CUIIbHBIX
y4Jamuxcst ObICTpee  TITy0kKe MPOABUTaThCS B 00pa30BaHUH.
CusbHbIe yyaliuecs: yTBEp»K/1atTcsl B CBOUX CLIOCOOHOCTSX,
cia0ble MOJIy4at0T BO3MOKHOCTh UCIIBITHIBATh YU€OHBIN yCIIEX,
MOBBIIIAETCS] YPOBEHb MOTHBALIVM YUEHBS.

2. [TpoextHbie MeTobl | PaboTa o naHHOM METOAMKE 1aeT BO3MOKHOCTh Pa3BUBAThH
o0y4yeHHUs WH/IMBU/yaJIbHbIE TBOPUECKUE CIIOCOOHOCTH yyaluxcs, 6osee

OCO3HAHHO MOJXOAMTH K MPO(EeCcCHOHATIBHOMY U COLIUATBbHOMY
CaMOOIIPEIEIECHUIO

3. UccnenoBarensckue | JlaeT BO3MOKHOCTD y4alIUMCSI CAMOCTOSITEIILHO MONOJHATH CBOU

METO/bI B 00Y4eHUHU | 3HAHMSI, TTTyOOKO BHUKATh B M3y4aeMylo IpobieMy U MmpeanosaraTh
IyTU €€ PELIeHHMs], YTO BaXKHO MPHU (POPMUPOBAHUN MUPOBO33PEHHUS.
DTO BayKHO JUIS ONIPENEICHNS] MHIUBUIYaIbHON TPAEKTOPUH
pa3BUTHS KXKI0ro 00ydaroerocs

4. JlexumonHo- JlanHas cucrema 1aeT BO3MOKHOCTh CKOHLIEHTPUPOBATh MaTEpHall
CEMHHApCKO- B OJIOKM U IIPENIOJHOCUTD €ro KaK €IMHOE 1IeJI0€, a KOHTPOJIb
3a4eTHasi CUCTEMA IPOBOJIUTH 10 MPEIBAPUTEIILHON MOATOTOBKE 00yUarOIUXCs

5. WNudpopmaninoHHo- N3meHeHne u HeorpaHUYeHHOE 00OTaIlleHHE COJIeP KaHUS
KOMMYHHUKAIIMOHHBIE | 00pa30BaHMsl, UCIIOIb30BaHIE HHTETPUPOBAHHBIX KYPCOB, JOCTYII B
TEXHOJIOTUHU NUHTEPHET.

6. Cucrema dopmupoBaHue NEPCOHUPHUIIMPOBAHHOTO yyeTa TIOCTHKEHUN
MHHOBAIIMOHHOM 00yyaromerocsi Kak HHCTpyMEHTa IeJarorn4eckoi MoJIep:KKU
OLIEHKU «IIOPT(OIHO» COLHATBHOIO CAMOOIPEIEIICHUS, ONPEAEICHUS TPACKTOPHH

VHAWBUAYAJIBHOTO Pa3BUTHS INYHOCTH

B mporecce u3ydeHuss DUCHUILTUHBI «BBICOKOMONEKYNISPHBIE COCTUHEHUS» YHTAIOTCS
JICKITUH, TIPOBOJIATCS CEMHHAPBI, Ta00paTOpHBIC PaOOTHI U KOJJIOKBUYMEI.

Ha nmaGopaTopHbIX 3aHITUSX, KOTOPBIE COCTABISAIOT OoJiee OMOBUHBI (56%0) OT KOHTAKTHOM
paboTBI, KAXKIBIA CTYJISHT BBINONHICT JaO0OPATOpHYIO pPadOTy WHIMBUAYATbHO. Takol BHJ
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OpraHm3ali OO0y4YeHHsS CHOCOOCTBYeT NPUOOPETCHHIO HABBIKOB CAMOCTOSTEIHHOTO BEICHUS
SKCIIEPUMEHTANBHBIX pPAa0OT, HABBIKOB OOpalIeHUs M paboThl C PA3NIMYHBIMH XUMHYECKHUMHU
BEIIECTBAMH U MpPUOOpaMH, OpraHU3alUd METOAMKH JKCIICPUMEHTAIBHBIX paboT, a Takke

COCTaBJICHHA IIPOTOKOJIOB OTYETOB XHMHUUYCCKHX OKCIICPHUMCHTOB.

HOI[I"OTOBK& OTUYCTOB IIO

1abopaTopHEIM paboTam GOPMUPYET YMEHUE MPOBOIUTH MIEPBUYHBINA aHAITU3 PE3YIbTATOB C YIYETOM
O0IIMX 3aKOHOMEPHOCTEH, (HOPMYyITUPYEMBbIX B paMKax OpPraHMYECKOW XUMHH, U (POPMYIHPOBATH
TPaMOTHO BBIBO/IBI.
B kadecTBe MHTEpaKTUBHBIX (GOpM OOy4YCHHS, TMPUMEHICMBIM B TPOIECCE TUCIIMILIMHBI
«BBICOKOMONIEKYIISIPHBIC COCTUHEHUS», TPOBOISTCS KOJUIOKBHYMBI.

HaumeHoBaHMe TeM 3aHATHH € HCNOJb30BAHNEM AKTHBHBIX ()OPM 00yUeHUs1:

®dopma / Metozsl Koma-Bo
Ne Tema 3anaTus Bun 3anarus
WHTEPAKTHBHOTO O0YYCHHUS 4acoB
CTpyKTypa U CBOWCTBA
1. PYKTYP cobeceoBaHue KOJUIOKBUYM 2
MaKpPOMOJICKYJT
PactBopsI moaumMepos.
2. cobecenoBaHue KOJIJIOKBHYM 4
[Tonu311eKTpOIUTHI
3. CuHTE3 TOJIMMEPOB cobeceroBaHue KOJUTOKBUYM 4
CTpyKTypa U OCHOBHBIE
4, (hu3uvecKre CBONCTBA cobeceroBaHue KOJUTOKBUYM 4
MTOJINMEPHBIX TEJI
XUMHYECKUE CBOMCTBA WU
5. | XMMUYECKHE TPEBpaIeHUs | coOece0BaHNE KOJUJIOKBUYM 4
MTOJIMMEPOB
1q
106

VilIl. OHEHOYHBIE MATEPHAJIbI [JIsI TEKYIEI'O KOHTPOJIA
MPOMEXYTOYHOM ATTECTAIIUA

8.1. OueHo4YHbIE cpPeCTBA TeKYLIero KOHTPOJIA:

K KoMnerenmun,
Ne Bitx korrTpors OHTPOJIUPYEMBIE TEMBI KOMIIOHEHTEI
(paznensi) KOTOPBIX
KOHTPOJIUPYIOTCS

1 Beinonnenue nabopaTopHbIX OIIK-1
pa6OT. Hanmcanmne oT4eToB. CprKTYpa H CBOUCTBA OIIK-2
Komnoksuym MaKpOMOJIEKYIT OIIK-4
OIIK-6

2 Brimonnenue nabopaTopHBIX OIIK-1
pabot. Hamncanue oT4eTos. PacTBopb! monrmepos. OIlIK-2
Konnoxsuym [TonnaekTpoauTHI OIIK-4
OIIK-6

3 BrimotHeHME 1a00paTOpHBIX OIIK-1
pabot. Hanncanue oT4eToB. CHHTE3 IOTHMEpOB OIIK-2
KomnmokBuym OIIK-4
OIIK-6

4 BrmoaHeHME Ha60paTOpHBIX CprKTypa Y OCHOBHBIE OIIK-1
pabot. Hamucanue oT4eToB. du3nyeckue cBOICTBA OIIK-2
Komnnoxsuym MOJIMMEPHBIX T OIIK-4
OIIK-6
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) Brimonnenue nabopatopHbix . OIIK-1
pabot. Hanucanue oT4eToB. XHMHIMECKHE  CBOHCTBA M OIIK-2
KOMTOKBHyM XUMHAYECKHE TPEBPALICHUS OIIK-4

IMOJINMEPOB OIIK-6

BOITPOCHI Ui COBECE/IOBAHMUSA

[Tpomexyrounass arrectamusi (9K3aMeH) MOXKET TIPOBOJUTHCA B (OpME YCTHOTO
co0ece0BaHUs WIH B BUJIE TECTOBBIX 33JJaHUI C OTKPBHITHIMHU BOIIPOCAMHU.

KOJUIOKBUYM 1
CTpyKTypa H CBOHCTBAa MAKPOMOJIEKY.I

1) KongurypauuonHasi u3oMepusi 1 KOHQUTYpaIs MaKPOMOJICKYITbI.

2) Kongopmarmonsast u3oMepusi 1 KOH(POPMAIUsi MaKPOMOJICKYJTBI.

3) Moaenb cBOOOHO-COUWIEHEHHON IIETIN U IIETIN C 3aTOPMOXKEHHBIM BPAIICHUEM.

4) I[lonsTHe o craTnyeckoM cermMeHTe (cermeHT Kyna). B3auMocCBsI3b XUMHUUECKOTO CTPOCHHS
MaKpOMOJIEKYJ U UX THOKOCTH.

5) MonekyasipHO-MacCOBbIE XapAaKTEPUCTHKH IOJMMEPOB: YCPEJAHEHHBIE MOJCKYJISPHBIC
Macchl, MOHATHE O GYHKIHUAX MOJIEKYISIPHO-MaccoBoro pacnpexaeneaus (MMP).

KOJUIOKBUYM 2
PacTBOpbI mosimmepoB. 110M3/1eKTPOIHATHI

1) ®aszoBble auarpaMMbl CHCTEM HOJIMMEp — pacTBopuTesb. OCOOEHHOCTH mpolecca
pacTBOpPEHUS OJIUMEPOB.

2) OcoOeHHOCTH TEPMOJIMHAMUYECKOIO ITOBEICHUSI MaKPOMOJIEKYJI B pacTBOpe. Y paBHEHUE
COCTOSIHUS TIOJIMMepa B pacTBope. Bropoit BupuanbHblil KOG HULIHEHT.

3) TepmoauHaMuyeckoe  KadyecTBO  pacTBopureis. HeBo3MmylleHHble — pa3Mmepsl
MaKpOMOJIEKYJI.

4) T'mapoauHaMUYecKue CBOMCTBa MaKpOMOJEKYJ B pacTBopax. Bs3kocTHble aHOMaINM B
pa3z0aBIeHHBIX paCTBOpaX MOJIMMEPOB.

5) AGconroTHAasA, OTHOCUTEINbHAS, Y/A€IbHAs, IPUBEACHHAS U XapaKTePUCTUUECKas! BA3KOCTH.
OmnpeneneHne XxapakTepUCTUUECKOH BSA3KOCTHU (YpaBHEHHE XarTHHCA).

6) CBs3b XapaKTEpPUCTUUECKOW BS3KOCTH C MOJIEKYJSIPHOM Maccoil moiumepa (ypaBHEHHE
Mapxa-Kyna-XayBuHka).

7) BnusHue npupoabl pacTBOPHUTENSI Ha BA3KOCTh Pa30aBIEHHBIX PAacTBOPOB MOJUMEPOB U
OLICHKA CTEIIEHU MOJIUAUCIIEPCHOCTH MOJIUMEPOB.

8) da3oBble paBHOBECHUS B paCTBOPAX MOJUMEPOB U OCHOBBI (DPAKIIMOHMPOBAHUS TOJIMMEPOB.

9) MeTonbl OIEHKH CPEIHUX MOJEKYISPHBIX MacC TOJHUMEPOB. CPEIHEYUCIOBOU |
CpeIHEMAcCOBOM. MeToibl ONpeIeNeHUs MOJIEKYISIPHOW MacChl.

10) Ob1as xapakTepuCTHKa CBOMCTB, OTJIMYME MOIUAIEKTPOIUTOB OT HU3KOMOJIEKYIISIPHBIX
IIEKTPOJINTOB U HENOHOT€HHBIX MTOJIMMEPOB.

11) NoHu3anroHHOe paBHOBECUE B PACTBOPAX MOJIUIJIECKTPOJIUTOB.

12) l'ungpoarHamMuuecKkue CBOMCTBA JIMHEHHBIX MOTUAIIEKTPOIUTOB B PACTBOPE.

13) Tlonnam@oauThl CHHTETUYECKHE U TPUPOIHBIE.

KOJJIOKBUYM 3
CuHTe3 MoJIMMepoB

1) HYTI/I CHHTC3a MMOJIMMCPOB: MOJMMEPHU3ALIUA U ITOJIUKOHACHCA W,
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2) TepMoOMHAMUKA MOJUMEpPHU3ALMH MOHOMEpPOB, COJAEPKAIIMX KpaTHBIE CBS3M.
[Tonmumepu3aMOHHO-IETIOIMMEPHU3ALUOHHOE PAaBHOBECHE.

3) PagukanbHas monuMepu3anus.

4) PapukanbsHas conomumepusanusi. Cxema Andpes-IIpaiica "Q-e".

5) Kartuonnas nonumepuszanus.

6)AHUOHHAS MOJIMMEpU3AITHSL. CrepeoperyinspHas KOOPIMHAIIMOHHO-HUOHHAs
MOJIMIMEPHU3AIHSL.

7) llonukonpaencauus. MoHoMmepsl g mnojduKoHAeHcauud. (OCHOBHBIE pa3IHyus
MOJMMEPHU3AIMOHHBIX U MOJIUKOHICHCAIIHOHHBIX IIPOIIECCOB.

8) IloGouHbIe peakuy NPy NOTUKOHACHCAIIUU U IPUEMBI UX YCTPAHEHUSI.

KOJIVIOKBUYM 4
CTpyKTypa H 0OCHOBHBIe (JU3HYEeCKHEe CBOICTBA MOJMMEPHBIX TeJl

1) Arperatsble U (pa30Bble€ COCTOSIHUS TOJIMMEPOB.

2) Kpucrannuyeckoe (a3oBoe COCTOSHHE TMOIUMEpPOB. MexaHWYecKHUe CBOICTBa
KPUCTAUTUIECKUX ITOJIMMEPOB.

3) AmopdHoe dazoBoe cocTossaue. Tpu HU3MIECKUX COCTOSHUS.

4) CtexI000pa3HOe COCTOSTHUE TIOJMMEPOB.

5) BricokoanacTuyeckoe COCTOSHUE.

6) BsskoTekyuee coCcTOsIHUE.

7) IInacTudukanus moJMMepoB.

KOJIVIOKBUYM 5§
XuMHYeCKHe CBOMCTBA U XUMHMYECKHe NPeBPALleHUs NI0JIUMEpPOB

1) Xumuueckue peakiuy NoJuMepoB, kiaaccupukaiys. OCOOCHHOCTH XMMUYECKUX PEaKIHi
C Y4aCTHEM MaKpOMOJIEKYIL.

2) XUMHUYECKUE PEAKIMH, HE COMPOBOKIAIOUINECS U3MEHEHUEM CTETEHU MOJIMMEPU3aIUH.
[TotnmepaHanorn4Hble NpeBpalleHus.

3) Xumuueckue peakiuu, NpUBOASIINE K YBETUUCHHUIO CTEIIEHU OJIMMEPU3ALINH.

4) XuMHuecKHe peakiuy, MPUBOIAIINE K YMEHBILICHUIO CTENIEHN oJuMepHu3anuu. J[Ba
THIIA MEXAHU3MOB PEAKIUU AECTPYKIIUH: CIIyHalHBIA U LEITHOM.

5) JecTpykuus nNoJMMepoB MO/ BIUSHUEM XUMUUYECKUX U (PU3MUECKUX BO3AECHCTBUIA.

6) CtapeHue MoJIuMepoB U CIIOCOOBI TTPEIOTBPAICHUSI.

8.2. OneHo4YHbIE CPeICTBA AJ MPOMEXKYTOUHOI aTTeCcTallNU
IIpumepHBbIii IepeyeHb BONPOCOB U 3aIaHUI K IK3aMeHY

. Posib monmuMepoB B )KMBOM MPUPOJE.

. 3HaUEHUE MOJIMMEPOB KaK TPOMBIIIJIEHHBIX MATEPUAIIOB.

. Ponp monmcaxapunos B xkuBol nmpupoge. IIpumepsr. Ctpoenue.

. Ponp monumnenTuoB u 6enkoB B xkuBoi npupoae. [Ipumepst. CTpoenue.

. Hyxnennossie kucnotsl. Ctpoenue. buonornueckue GyHKINN.

. IlpuHIMIBI KIacCUpUKAMY TOTUMEPOB U Kinaccudukamys no cucreme HHIOITAK.

. TpuBnanpHas, palMoHaIbHAs U CHCTEMATHYECKasi HOMEHKJIATypa MOJIMMEPOB.

. IIpupoiHbIE HEOPraHUYECKUE TTOJIUMEDHI.

. OCHOBHBIE TIOHATUS W OOILIME MpPEJICTaBICHHs] O MonuMepax. Makpomosekyia U ee
XUMHU4Yeckoe 3BeHO. (OcCOOEHHOCTH MOJIEKYJSIPHOTO CTpPOEHHs TOJIMMepoB. Baxueiime
OTJINYNTEIIBbHBIE CBOMCTBA MOJIUMEPOB.

O JIN DN KW~

Ne)
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10. Baxneiimme NpeaCcTaBUTENNM TOMOLENHBIX W TIETEPOLENHBIX IOJUMEPOB M HX
IIPUMEHEHNE B HAPOJIHOM XO35HCTBE.

11. Koudwurypamuss u KOHOUTYpallMOHHAs M30MEpUsS MaKpPOMOJEKY]1 BHHUJIOBBIX,
BUHWINJEHOBBIX M JUEHOBBIX MoaumepoB. CrepeoperyisipHble nosuMepbl. ONTHYECKH aKTUBHbBIE
HOJIUMEPBL.

12. Kondopmanuss u  koH(popMarmoHHass HW30MEpUsS  MaKpPOMOJEKyn.  Mojenb
CBOOOIHOCOWICHEHHON THOKOW Makpomonekynbl. CpenHue paanychl rayccoBa KiyOka (cpemHee
paccTosiHuEe MeXAy KOHIIaMU IIeTH, CPEeIHUM paJuyc MHEPLUUU U CTeIIeHb CBEPHYTOCTH). ["ayccoBo
pacnpeeneHue MaKpoMOJIEKYI.

13. Mogenb nenu ¢ GUKCUPOBAaHHBIMU BAJICHTHBIMH YTJaMH U CBOOOJHBIM BpAILEHUEM I10
cBsa3saM. [Ipupona ynpyroctu ru6koil U30JupOBaHHOM LiETH.

14. CymecTBoBaHHE DJHEPreTUYECKUX OaphepoB BHYTPEHHEro BpalleHus. BiusHue
3aTOPMOXXEHHOCTU BHYTPEHHETO BpAlllEHUS HA CPEJHHUE pa3Mepbl MakpoMmoiieKyssl. IloBopoTHo-
M30MEpPHOE PABHOBECHE.

15. KonnuecTBeHHOE BBIpaKEHHUE THOKOCTH MaKpOMOJIEKybl. [IoHSITHE O CTaTHCTHYECKOM
cermeHnte. TepmonuHamMuyeckasi, KUHETHUYECKas T'HOKOCTh MaKpPOMOJIEKYT M (akTophl, ee
omnpenenstomue. YnopsaoueHHble KOoHpopManuu Makpomosiekyn (momunentuasl, Oenku, JJHK,
PHK).

16. TepmonuHaMUYEeCKHi, KUHETHYECKUH W MEXaHUYCCKHUH METOMBI OIECHKH THOKOCTH
MOJIMMEPHBIX MOJIEKYJ B paCTBOPE, B TBEPAOM COCTOSIHUU.

17. MounekynsipHO-MacCOBbIE XapaKTEPUCTUKU Makpomosiekya. IloHstue o cpenHux
MOJIEKYJIIPHBIX MAcCax MOJIUMEPOB.

18. MonekyaspHO-MacCOBOE  paclpeneleHnue, KOJMYECTBEHHAs OLEHKAa  CTENeHH
MOJIMUCIIEPCHOCTH TTonuMepoB. MHTerpanshas u nuddepennuansuas Gyakuun MMP.

19. Ilonumepusanust U MOJNMKOHJEHCAIMSI — OCHOBHBIE PEAKLIMHU CHHTE3a IOJUMEPOB, UX
NpUHUUIUaIbHbIe oTinuus. [Ipumepsi.

20. Knaccudukamusi IENHBIX NOJMMEPH3AIMOHHBIX MporeccoB. Kiaccel MOHOMEpOB,
BCTYMAIOIINX B MOJIMMEPU3ALINIO.

21. Ionumepu3aliMOHHO-AETIOTUMEPU3alIMOHHOE paBHOBecue. [IpenenbHas Temneparypa u
paBHOBECHAs KOHLIEHTPALMsI MOHOMEpA.

22. PapukanbHas NOJUMEpU3alMsl U €€ dBJIeMEeHTapHble cTaauu. OCHOBHbBIE CIIOCOOBI
MHULIMUPOBAHUA MONUMEpU3aui. MOHOMEpBI, UX XapaKTepUCTHKA.

23. Peakmusi pocta U oOpbIBa 1MW B paJuKaIbHOW monumepusanuu. llepenaya menu Ha
MOHOMEp, PaCTBOPUTEIIb, MOJIUMEP U cliel. 100aBKU.. MUHIHOUTOPHI MOJIMMEpU3aIUH.

24. KuHeTrKa pauKaibHOW MOJMMEPHU3alUU IPU MaJbIX CTENEHSIX NpeBpaileHus. BoiBox
YPaBHEHMsI CKOPOCTU MoiuMepu3auuu. DPPeKTHUBHAsS 3HEPrusi akKTHBALUU U €€ 3aBHCHUMOCTH OT
cnoco6a nHuMUpoBaHus. OCOOEHHOCTH MOTUMEPU3ALIMY HA TTIyOOKUX CTENEHSX MPEBPALICHUIX.

25. Cpennsis AJIMHA KMHETUYECKOW M MOJIMMEPHOM LieNH. 3aBUCHUMOCTb CPEIHEUYMCIOBOU
CTENEeHHU MOJIMMEPHU3aLMU OT MEXaHNW3Ma 0OphIBa LIETIH B OTCYTCTBHUHM NE€PEAAYU LIETIH.

26. CnocoObl MpOBEACHUS M TNPAKTUUYECKOE 3HAUYEHUE DPATUKAIBHOM MOJIMMEpHU3alluu.
IIpumeps! monMMepoB.

27. PangukanbHas cononuMepusanus. llpakThuueckoe 3HaueHHE CONMOJIMMEPOB. THIIBI
cononumepoB. JluddepernuanpbHoe ypaBHEHHE COCTaBa COMOJUMEpPOB (BBIBOM). KoHCTaHTHI
COIOJIMMEPHU3ALINU U UX POJIb B YIIPABIECHUU IPOLIECCOM.

28. JlmarpaMMbl COCTaBOB COMOJMMEPOB M THIBI peakuMil cornonumepusanuu. [Ipumepsr.
OKCHEpUMEHTAILHOE OIPEIETIEHNE KOHCTAHT CONIOJIUMEPU3ALIUH.

29. PagukanpHas peakiMoHHas CIOCOOHOCTh. MDaKTOpbI, OMPENETSIONINE PEAKIIMOHHYIO
CIOCOOHOCTh MOHOMEPOB U pajuKaioB. [IpaBmiio aHTHOATHOCTH.

30. KarnonHass nosmMepusanus. XapakTEPUCTHKa MOHOMEPOB, IMOJIUMEPHU3YIOLIIUXCS IO
KaTUOHHOMY MexaHu3My. Karamuzatopel KaTHOHHOW moiuMmepusanuu. HHUIMUpoBaHME
nosuMepusanuu. [Ipumepbl NPOMBIIIIEHHBIX TOJIMMEPOB.
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31. Poct menu M npuposa aKTHBHBIX LEHTPOB B KaTHOHHON mojuMmepusanuu. Poib
pacTBOpPUTENd M KaTalnW3aropa B CTaJWM pOCTa Lenu. Peaknuu orpaHudeHus pocTa LENH B
KaTUOHHOM NOJIMMEPHU3aLUH.

32. OtnuuuTenbHble OCOOCHHOCTH KATHOHHOM TMONMMEPHU3AalMU [0 CPaBHEHHUIO C
paauKaIbHOM.

33. AnnoHHas noimmepuszanus. XapaKTEpUCTHKAa MOHOMEPOB M KaTalU3aTOpPOB.
MHnnmuupoBaHre aHMOHHOM nonumepusanuu. PocTt nenu u npupoaa akTUBHBIX LEHTPOB. [IpuMepsl
IIPOMBIILIJICHHBIX ITOJIMMEPOB.

34. OrpanuueHusi pocra Lenu B aHUOHHOM noiumepusauuu. CKOpocTh U CpPeIHEUUCIIOBas
CTENEHb NOJIMMEpH3alMU. YCIOBHUA IPOTEKaHHUs, OCOOEHHOCTHM M IPAKTHMYECKOE 3Ha4YeHUe
MOJIMMEPU3ALMH 110 TUITY <OKUBBIX» LIECHIEH.

35. MoHHO-KOOpAWHALIMOHHAsT TouMmepu3anud. ['ereporennbie katanusatopel Lluriepa-
Harra. Mexanusm noiaumepu3sanuu (3TUICH, IPOIHIICH).

36. IMomukonnencanus (ompeneneHnue). Monomepsl. Kiaccudukanuss ¥ TUIIBI peakiuit
NOJMKOHACHCAMM M MX HpuMepbl. OTIMUUTENbHBIE OCOOCHHOCTH IOJIMKOHJEHCAIIMOHHBIX
IIPOLIECCOB B CPAaBHEHUU C MTOJIMMEPU3ALMOHHBIMHU.

37. TepmoauHaMuKa U KMHETUKA JIMHEWHON paBHOBECHOW NMOJMKOHACHCALUU (Ha pUMepe
PEaKIMH MOTUITEPUPHUKALIIHN).

38. CpenHeuncioBasi CTENEHb IOJIMMEPU3ALUU, CBSI3b €€ CO CTENEHBIO 3aBEPLUICHHOCTH
npouecca NOJMKOHAeHcauuu. YpaBHeHue Kapozepca. @axkTopsl, BIHAIOIIKAE HA MOJEKYISIPHYIO
MacCy MOJUKOHICHCAIMOHHBIX ITOJIMMEPOB.

39. Cnioco0Obl poBeIeHHsI MOJUKOHIeHcauuu. [IpruMepbl NPOMBIIUIEHHBIX TOJIMMEPOB.

40. Xumuyeckue CBOWMCTBa U MpeBpaiieHuss mnoiuuMepos. [lonumepananoruynsie
npespauieHysi. OCHOBHBIE HAIIPABJIEHUS U KOHKPETHBIE IPUMEPBI UX UCIOIb30BaHUS.

41. BHyTpuMONEKYISpHbIE PEAKIIMH OJUMEPOB KaK CIIOCOO CHUHTE3a MOJMMEPOB C HOBBIMU
cBoiicTBaMH. MeXMOJIEKYJIIPHBIEC PEAKIIMY CIIUBAHUS.

42. XvMUYecKue MpeBpalICHUs] MOJUMEPOB, IMPOTEKAIOIINE C YMEHBIIEHUEM CTEINEHU
noguMepusanuu. JlecTpyKkius noammMepoB, €€ OCHOBHBIE TUIIBI U MEXAHU3M.

43. PacTBOpbl MOIMMEPOB W NpUUMHBI MX wu3ydeHus. Ilpupoma pacrBopos BMC.
Jloka3aTenbCcTBO TEPMOAMHAMUYECKOM YCTOWYMBOCTH PacTBOPOB IONMMEpoB. [IpumeHumMoOCTh
npasuiia ¢a3 ['mb0ca, pasoBbie AMArpaMMmsl.

44. TepmMoaAMHaMUYECKUN KPUTEPHM pacCTBOPUMOCTH U HauboJiee XapaKTepHbIE CIydau s
pactBopoB noauMepoB. OCOOEHHOCTH PacTBOPOB NoJiMMepoB. Habyxanue moimmepos.

45. TepmonnHaMuka pacTBopoB nosuMepoB. Teopus @nopu-Xarrunca. BeiBog ypaBHeHUs
it AS uaeanbHOTo pactBopa. KomOuHaTopuansHast SHTpOIUs cMeneHus 171 pactBopoB BMC nipu
aTEpMUYECKOM pacTBOpeHUU. OTKIIOHEHHE OT UJEAIIBHOCTH U €r0 IPUYUHBI.

46. TepmoauHaMUKa pacTBOPOB TMOJMMEPOB C YYETOM B3aUMOJAEMCTBHS IOJIKMMEp-
pacTBOPUTENb. YPaBHEHHE COCTOSIHMSI MOJMMEpPA B PAcTBOPE, €ro BBIBOJA. BTOpoil BHpHAIBHBIN
KOA(pUIIUEHT.

47. Kputepum TEpMOAMHAMHYECKOTO KadyecTBa pacTBOpUTENeH. BrnusHue kadecTBa
pacTtBopuTeNs Ha GOpMy MaKpoOMOJIeKyl. ®-coCTOsIHHUE pacTBOpa MOJIMMEpPa U TEPMOJIMHAMUYECKOE
YCIIOBHE €TI0 CYLIECTBOBAHMS.

48. DkcriepuMeHTalIbHbIE METO/1bl PPaKIIMOHUPOBAHUS MTOJIUMEPOB.

49. CpenHeunciaoBas U CpeIHEMAaccoBash MOJIEKYJSIDHBIE MAacChl IOJIMMEPOB U
AKCIIEPUMEHTAJIbHbIE METO/IbI UX OMPEEICHHUS.

50. I'mapoaviHaMHUYECKHE CBOMCTBA MAaKpOMOJIEKYN B pacTBope. BiusHue HamnpsokeHus u
CKOPOCTH CJIBUTa Ha BSI3KOCTh. Bs3KOCTh pa30aBiIeHHBIX pacTBOPOB MOJIUMEPOB.

51. 3aBucuMOCTb XapaKTEPUCTHUUYECKOH BSI3KOCTHM pacTBOPOB IOJIMMEPOB OT HX
MOJIEKYJIIPHOM MacChbl. BU3KO3MMETpUYECKHA METOJl OIpPENENICHUs] MOJEKYJSIPHOM MaccChl
MIOJINMEPOB.

52. BnusHue KadecTBa pPACTBOPUTENS HA XAPAKTEPUCTHUECKYIO BSI3KOCTh PAacTBOPOB
MIOJIMMEPOB U UX BU3KO3UMETPUUYECKYIO MOJIEKYJIIPHYIO Maccy.
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53. OmnpeneneHue HEBO3MYIIEHHBIX pa3MepoB (BbIBOA YypaBHeHHs Dnopu-dokca) u
XapaKTEepPUCTHK PABHOBECHON TMOKOCTH MaKpOMOJIEKYJ 3 BU3KO3UMETPHYECKUX JAHHBIX.

54. Metoapb! onpeencHus: MOJIEKYJISIPHBIX Macc OJIMMEPOB.

55. BrausHMe KadecTBa pPACTBOPUTENS HA XapaKTEPUCTHYECKYIO BSI3KOCTh pacTBOPOB

IIOJINMEPOB.

56. YpaBaenue Mapka-KyHna-XayBUHKa U 3HaYEHUE €T0 TapaMETPOB.
57. YpaBuenue Mapka-Kyna-XayBuHKa JIJ1s1 TATa-yCIOBUM.
58. KoaddunureHnt HabyxaHuss MaKpOMOJICKYI.

59. Iloau3aeKTpOUTHI,

THUIIbI

THIPOIMHAMHYECKHIE CBOMCTBA UX PAaCTBOPOB.
60. OcoOeHHOCTH MOHU3AIMOHHOTO PABHOBECHS B PACTBOPE CIAOBIX MOJIUAIIECKTPOIUTOB B
CPaBHEHHUH C HHU3KOMOJEKYISPHBIMU ODICKTpOiIMTaMH. lI3MeHeHHe CBOOOAHOW SHEPruM Ipu
MOHU3AIUH U KOH(POPMAITMOHHOM HIEpexoie.
61. KoHIEHTpUpOBaHHBIE PACTBOPHI MOJIMMEPOB. 3aBUCHMOCTH BSI3KOCTH OT CKOPOCTH
caBura. Hp10TOHOBCKHE M HEHBIOTOHOBCKHE KUIKOCTH. AHomaust BSI3KOCTH.

62. TI/IKCOTpOHI/IH Hn JujaaTaHCus. 3aBHCHUMOCTD BSI3KOCTH PaCTBOPOB OT KOHLICHTPALIUU.

WX KJIacCU(UKAIIHH.

OcCOOEHHOCTA [OBEIEHUA U

63. XKuakokpucraminyeckue COCTOSTHUS MOJIMMEPOB. JINOTPONHbIE U TEPMOTPOITHBIE KUIKHE
KpHUCTaibl nouMepoB. OCHOBHBIE 001aCTH MPUMEHEHUS MOJIUMEPOB B JKUAKOKPUCTAIUINYECKOM

COCTOSAHHMU.

64. lnarpamma ¢a30BOr0 COCTOSIHUSI MOTUOEH3UITITyTaMmara.

65. Apomarndeckue monuaMuibl, G-crimpaibabie nomunentuabl, JJHK u rpebneoOpasHbie
HOJMMeEpHI Kak xkecTkorenHbie BMC, ocHOBHOM KpuTepuii nepexosa ux B Me30MophHOE COCTOSTHHE.

66.

Kunkokpucramnugyeckoe

MOJIMIUATUIICUIIOKCAHa U T.J.
67. CtpykTypa aMOp(hHBIX U KPUCTAIUTHYECKUX TTOJTHMEPOB.
68. Tpu pusnyeckux cocTossHUA aMOP(HBIX TOTUMEPOB.
69. BpICOK0371aCTHUECKOE COCTOSIHUE KaK pejaKCalluOHHbIN Mpoliecc.
70. [nactudukanys noJIuMepoB.
71. Mexanudeckre CBOMCTBa MoMMepoB. JledopmarimoHHbie CBOMCTBA MOJTUMEPOB.
72. BoiHyXJIeHHasl 3IaCTUYHOCTD U SIBIICHUS OpUEHTALUHU. 3HAYeHUE OPUEHTAIIH.
73. IIpo4HOCTH U JOATOBEYHOCTH MOJUMEPOB.

IIporpamMa oneHMBAHHUA KOHTPOJIMPYEMbIX KOMIIeTeH M1

YHOPSIIOYECHHE

HIOJIUMEPOB:

nonocdaszeHa,

HaunmenoBan
Tema unu Kox . . ne
[Mnanupyemblit Kpurepuii oC?
pasnen WHJIIKaTopa INokazarens
1 pe3ynbTar OLICHUBAHMS TK® | TIA?
JCIUTITHHBI KOMITETEHINN
Paznen 1. MK ork-1.2 3HaeT: OCHOBHBIE 3HaeT: OCHOBHBIE Bnageer VO,
Knaccudpukamus | [Ipemmaraer 3aKOHbI U 3aKOHBI U MaTepHuaIoM, O
BBICOKOMOJIEKYNI | MHTEpHpeTanyd | 3aKOHOMEPHOCTH, 3aKOHOMEPHOCTH, MIPECTaBICHHBI g
SAPHBIX 10 PE3yNbTaTOB | ONpeAeTIoINe OTIpPEIeIISIONTHE M B pazferne. z
COCTMHEHUI COOCTBEHHBIX HampaBJIeHUE 1 HaTpaBJICHUE U Bomnpocs! s 2
SKCHEPUMEHTO | pe3yJbTatT pe3yabTar YCTHOTO e
=
B U PAaCUETHO- | NMPOTEKaHUs MIPOTEKaHUS cobecetoBaHus @
TEOPETHYECKUX | IPOLIECCOB B MIPOLIECCOB B Otuer 1o 3
pabor ¢ OpPraHUYECKUX OpPraHUYECKUX 71a00paTOPHBIM
WCIIOJIb30BAHH | PEaKIMsIX peaxnusx pabortam
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eM YMmeer: npoBoAUTh | YMeeT: IPOBOAUTH
TEOPETUYECKUX | MEPBUYHBIN aHAIN3 | MEPBUYHBIN aHAIHN3
OCHOB PE3yJIBTATOB C PE3YJIBTATOB C
TPaIUIMOHHEI | Y4eTOM OOIMIHNX YYeTOM O0IIuX
X ¥ HOBBIX 3aKOHOMEPHOCTEH, 3aKOHOMEPHOCTEH,
pa3znemnoB hopMynHpyeMBIX B | (hOpMyITHpPyEMBIX B
XUMUH paMKax pamMKax
OpraHUYecKon OpTraHnYecKon
XUMHH XUMUH
¥YMeer: rpaMoTHO YMmeert: rpaMOTHO
(hopmynupoBaTh (dbopMyarpoBaTh
BBIBOJIBI BBIBOJIBI
Pazpnen 2. NJK onx-2.1 3HaeT: npaBuia u 3Haer: npaBuia u Bnageer YO,
XuMuuecKue Paboraer ¢ HOPMBI TEXHUKH HOPMBI TEXHUKH MaTepuasom, O
CBOHCTBA H XMUMHUYECKHIMHU | 0€30IacHOCTH NpH 0€301acHOCTH IIPH | TIPECTaBICHHBI
CHHTE3 BelllecTBaMM ¢ | pabote ¢ pabote ¢ M B pazferne.
BBICOKOMOJIEKYJT | COOJIOAEHUEM | XUMHYECKUMHU XMMHYECKUMHU Bomnpocs! ms
SIPHBIX HOPM TEXHUKH | pPEakTUBaMH U peaKTUBaMH H YCTHOTO
COeINHEHU I 6e3omacHoCTH | (PU3MYECKUMHU ¢dusHIecKnMH cobeceoBaHUs
npubopaMu mpudopaMu OTuer o
71a00paTOPHBIM
pabotam
WK ork-2.3 YMmeer: paboTath Ha | YMeeT: paboTath Bnaneer YO,
[MpoBoaut CTaH/IapTHOM Ha CTaH/IapTHOM MaTepuasom, O
CTaHapTHBIC AHAJIUTHYCCKOM AHAJIUTUYCCKOM MpeACTaBJICHHBI
orepaiyu Ui | 000pyI0BaHHM: 000pyIOBaHHH: M B pazferne.
OIPCACIICHUA AHAJIUTHYCCKUX U AHAJIUTUYCCKUX U BOHpOCbI JJIsL
XHMHYECKOTO TEXHUYECKUX BeCaX, | TEXHHIECKUX YCTHOTO
1 (Ga3oBoro pedpakromeTpe Becax, cobecemoBaHUsA
COCTaBa pedpaxromerpe Otuer no
BEILECTB U 71a00PaTOPHBIM
MaTepuaioB Ha pabortam
HX OCHOBE Buaaneer: HaBeikamMu | Baageer: Bmaneer VO,
paboThI ¢ HaBBIKaMU paboTHl | MaTepHajoM, O
COBPEMECHHBIMU C COBpEMCHHBIMHA MPEACTABIICHHBI
XUMHUYECCKHUMHU XHUMHUYCCKUMHU M B pasaciie.
npubopamu, npubopamu, Bonpocs! nns
nmpueMamMu npuemMamu YCTHOTO
OpraHu3aIiu OpraHM3aIlu cobece10BaHUA
METOJIMKH PaboT METOUKH padoT Otuer 1o
TIPU peLIeHUN TIPY PEIICHUH 71a00paTOPHBIM
MIOCTaBJIEHHOH TIOCTABIICHHOH pabortam
3aJa4H. 3aJ1a4H.
WK onk-6.1 3HaeT: npaBuia 3HaeT: npaBuia Bnageer Yo,
IMpencraBnsier | cocraBieHUS COCTaBJICHUS MaTepuasoM, O
Pe3yJIbTaThI MPOTOKOJIOB MIPOTOKOJIOB MIPE/ICTaBICHHBI
paboThl B BUie | OTHETOB OTYETOB M B pazferne.
oT4yeTa 1o XUMHWYECCKUX XUMHNYCCKUX BOHpOCBI JJIsL
CTaH}IapTHOﬁ OIIBITOB OIIBITOB YCTHOTO
dbopme Ha cobecenoBaHUS
PYCCKOM $I3BbIKE Oryer 1o
m1a00paTOPHBIM
pabortam
YmMmeer: YmMmeer: Braageer VO,
MPE/ICTaBUTh TIPEACTaBHUTh MaTepuasom, O
PE3YJIbTATHI ONBITOB | PE3YJIBTATHI IIPE/ICTaBICHHBI
W pacyeTHbIX paboT | OIBITOB U M B pazJiene.
COTJIaCHO pacyeTHbIX padoT Bomnpocs! st
TpeOOBaHUAM B COIJIACHO YCTHOTO
JIaHHOM 00nacTH TpeOOBaHUAM B cobeceoBaHUS

XHUMHH.
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JIaHHO# 00J1acTH
XHUMHH.

Oryer o
1a00PaTOPHBIM
paboram

Y — yernbiit onpoc, Kit-xomnoksuym, O-oTder no gabopatopHoii pabore, K- koHTponbHas pabora

Xapakrepuctuka OC 1715 odecneyeHus TEKYIIero KOHTPOJISA M0 JUCHUILUIUHE

Coneprxanue
Kon unaukaropa o 2 3
[Tnanupyemslil pe3ynbTar oC 3aJaHus /BOIIPOCa U
KOMIIETEHIIUU
T.JI.
NIK ork-1.2 3HaeT: OCHOBHBIC 3aKOHEI U CobecenoBanue. YcTHBIE OTIPOCH
[Ipennaraer 3aKOHOMEPHOCTH, ONPEAEIIAIOIINE Brimonaenue Hamnuncanue oTueToB mo
HHTEPIIPETALUIO HalpaBJICHUE U PE3YIIbTaT MIPaKTHYECKUX 71a00paTOpHBIM paboTaM.
pE3yNbTaTOB MIPOTEKaHMs IPOIIECCOB B paboT.
COOCTBEHHBIX OPTaHWYECKUX PEaKIUIX
9KCTIEPUMEHTOB 1 YMeeT: IpOBOJHUTE IEPBUYHBIN CobGecenoBanue. YcTHBIE OTIPOCHI
pacueTHo- aHaIN3 PE3yJIbTATOB C yIETOM Brmonuaenne Hammcanne ot4eroB mo
TEOPETUYECKUX PAOOT € | 0OUIMX 3aKOHOMEPHOCTEH, NPaKTHYECKUX J1a00paTOpHBIM paboTaM.
HCTIOIb30BaHUEM (bopMyIHpYyeMbIX B paMKax pabor.
TEOPETUYECKHX OCHOB OpraHN4YecKOW XUMHHU Odopmienue
TPpaJUIIMOHHBIX 1 HOBBIX OTYCTOB I10
pa3zienoB XUMHUH 71a00paTOPHBIM
paboTam.
Ymeer: rpamoTtHO popmymupoBats | CobecenoBaHue. YcTHBIE OTIPOCHI
BBIBOJIBI Odopmienne Hammcanne ot4eroB mo
OTYETOB T10 71a00paTOpHBIM paboTaM.
nabopaTOpHBIM
paboTam.
WK onk-2.1 3HaeT: npaBuiIa U HOPMBI TEXHUKH | BeimonHenue YceTHbIe onpoch
Pabotaer c 6e3omacHoOCTH ITpH padoTe ¢ Ta00PaTOPHBIX Hammcanne ot4eroB mo
XAMHUYECKUMHU XMMHUYECKUMHU PEAKTUBAMHU U pabor. 71ab0paTOPHBIM paboTaM.
BEILIECTBAMU C ¢busnyeckumMu npudopamu
co0M0IeHIEM HOPM
TEXHUKH 6€30IaCHOCTH
NIK ornk-2.3 YMmeer: paboTaTh Ha CTAHIAPTHOM Brinonxenue YcTHble onpockl
[IpoBoIUT cTaHAAPTHBIE | AHATUTUYECKOM 000OpPYIOBAHUU: 71a00paTOPHBIX Hamnucanue oryeros 1o
orepanyu s AQHAIMTHYECKUX U TEXHUYECKUX pabor. J1a00paTOpHBIM paboTam.
OTIpeieTICHUS Becax, pepakromerpe
XMMHYECKOTO 1
¢azoBoro cocraBa Buiageer: HaBbIKaMH paboOTHI C CobecenoBanue. YcTHBIE OTIPOCHI
BEILECTB U MAaTEPHAIOB | COBPEMEHHBIMU XUMHUUECKHUMHU Brimonuaenue Hammcanne or4eroB no
Ha UX OCHOBE npudopamu, pueMaMu 71a00PaTOPHBIX 71a00paTOpHBIM paboTaM.
OpraHM3aIMM METOANKHU paboT mpu | padoT.
pEeUICHUH TOCTABJIECHHOM 3a/1a4H.
WK onk-6.1 3HaeT: mpaBuiIa COCTaBICHUS Brinosnnenue YcTHbIE 0nPOCH
Hpe}lCTaBHHeT IIPOTOKOJIOB OTYETOB XUMUYECKUX Ha60paTOpHBIX Hammcanue oTyeToB 1o
pe3ynIbTaThl paboTHI B OTIBITOB pabor. nabopaTOpHBIM paboTaMm.
BHJIE OTYETA 110 YMeeT: IpeCTaBUTh PE3YIbTATHI Odopmienune
CTaHAapTHON OpMe Ha | OIBITOB U PAacUYETHBIX PadoT OTYETOB 110
PYCCKOM SI3BIKE COTJIaCHO TPeOOBaHMSM B JJAHHOMN J1a00PaTOPHBIM
00J1aCTH XUMUH. paboTam.

1. Crynenty
71abopaToOpHbBIX paboT

2. Ilpenycmorpeno 5

KOJJIOKBUYMOB.

HEO0OXOUMO BBINOIHUTH 5 mnabopartopHbix paboT. Ilpu BeIMoOIHEHHH
OLIGHUBAETCS TEXHHKA BBINIOJHEHUS, O(POpPMIIEHHE OTYETOB, BKIIOYAIOLIEE
pacyeTsl 3aIaHHOTO CHHTE3A.

cobeceloBaHUI MO TEOPETHUECKOMY MaTepualy B BUJE
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DK3aMeH BBICTaBIISICTCS CTYNIEHTY, €CIIM: MaTephal YCBOSH B MOJHOM OOBEME, OTBETHI Ha
BOMPOCHI TEKYIIETO KOHTPOJISA, CTYACHT BIaJeeT HEOOXOIMMBIMH YMEHHUSMH U HaBBIKAMH,
oopmiteHBI OTYETHI IO BCEM J1a00OPaTOPHBIM paboTaM, BHIIOJHEHBI 33JaHUs TI0 CAMOCTOSATEILHON
pabore.

JIaboparopHasi paboTa CYUTAETCS BHITIOJTHECHHON €CITH:

1) mpemocTaBieH NHUCBMEHHBIH OTYET MO JA0OPATOPHON paboTe, BBHIMOJHEHHBINA I10
YCTaHOBJICHHBIM TPEOOBAHUAM;

2) TPUCYTCTBYET 3alMCh O BBHINOJHEHUH pabOThl B IKypHaje MpernoJaBaTels WU
NPUCYTCTBYET MOJIKCH IMPENoJaBarelisi B IPOTOKOJIE BBIMOJHEHHs paboThl cTyaeHTa. Bo Bcex
JNPYTUX CiIy4asx paboTa CYHMTACTCS HEBBIMOJHEHHOH. OTBETCTBEHHOCTh 32 HEBBIOJHCHUE
YCTAHOBJICHHOT'O KOJIMYECTBA J1a0OPaTOPHBIX padOT IMOIHOCTHIO JISKUT Ha CTY/ICHTE.

He3auer craBuTCS, €ciii B YCBOCHMM MarepHaja MMEIOTCS MPOOEIbl: OTIACIbHBIC YMEHUS
HEIOCTaTOYHO YCTOMYMBBI, OCHOBHOE COJEpKaHHME MaTephaja HE YCBOEHO; HE IOJHOCTBIO
BBINOJIHEHBI JIAOOPATOPHBIC paOOTHI M HE TPEICTABICHBI OTYETHI 110 JTA0OPATOPHBIM paboTaM.

OueHku I NPOMEKYTOYHOM aTTeCTALMHU

O1eHKa «HEYT0BJIEeTBOPUTEIHHOY !

(dbparMeHTapHOE 3HaHUE MPEIMETA, OTCYTCTBHUEC YMCHUN M HABBIKOB IPUMEHEHHS METOIOB U
MI0JIX0/I0B M3y4aeMOU JUCIUIUIMHBI TP PEIICHUN YIeOHBIX 3a1a4u (Meree S0 0amoB).

OneHKa «y/J10BJIETBOPUTEIHHO

HECUCTEMATU3UPOBAHHBIC 3HAHUS MIPEIMETA, YACTHIHO CHOPMUPOBAHHBIC YMECHHUS U
HaBBIKH TPUMEHEHUS METOIOB U MOIX0/I0B U3y4aeMOU JTUCIUILTUHBI IPU PEIICHUH YUEOHBIX 3a71a4
(50-69 6ai0B).

OueHka «xopomo»:

B I1€JI0M, COPMUPOBAHHBIC, HO COJIEPKAIIUE OTACIBHEIC MPOOEITBl 3HAHUS TIPEIMETa,
YMEHHUE MPUMEHSATh METOJIbI U TIOJIXO/IbI U3Y4aeMOU JUCITUTUINHBI TIPU PEIICHUH YUCOHBIX U
MPAKTUYECKHX 33729 C MUHIMAJIbHBIM KOJIMYECTBOM OITMOOK HEMPHHIIMITHAIBHOTO XapakTepa,
HAJIMYUE HAaBBIKOB MMPUMEHEHUS METOJIOB M MOAXO0/I0B U3y4aeMOU TUCIUIUINHEI IPU PEIICHUH
yueOHBIX U npakTuyeckux 3aaa4d (70 - 85 Gamnos).

OueHka «OTJIMYHO»:

c(hOpMHUPOBAHHBIE H CHCTEMATH3UPOBAHHBIC 3HAHUS MTPEIMETa, CPOPMUPOBAHHBIC YMECHHSI U
HABBIKU TIPUMEHEHUSI METOJIOB U MOAX0/I0B H3y4aeMOU TUCIUIUIMHBI IPU PEHICHUH YUeOHBIX U
npakTudeckux 3aaau (86-100 6amos).

PazpaboTunkn:
L Yy . _— J.X.H., Ipodeccop Kunxnses B.H.
e 7 (noonués)d (3aHumaemas OOIHCHOCMY) (unuyuanvl, pamunus)

[Iporpamma coctaBieHa B cooTBercTBUU ¢ TpeboBanusimu @PI'OC BO u yuerom
pexomennanuii ITOOIT no HanpaBIeHUIO NOATOTOBKH.

[Iporpamma paccmoTpeHa Ha  3acedaHud  Kadeaphl  OpPraHUYECKOW XUMHH U
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI

ITpoTtokon Ne 6 ot «10» mapra 2026 T.

——

3aB. Kadeapoii 7 Kuxusies B.H.

Hacmosuwas npoepamma, ne moocem Ovimb 6ocnpousgedoeHa HU 8 Kakou ¢hopme 6e3
nPeosapumenbHo20 NUCbMEHHO20 paspeueHus Kagheopvl-paspadomyuxa npozpammol
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