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1. EJIA 1 3AJJAYHN JTUCIUITJIMHBI

esin 0OcBOCHUSA TUCHUIIHHBI (MOYJIA):

Lens n3yueHus: TUCIUTUIMHBL: (OPMUPOBAHUE 3HAHUK OCHOBHBIX OCOOCHHOCTEH CBONCTB
BBICOKOMOJICKYJIIPHBIX COSAMHEHUH, METOJIOB CHHTE3a MOJUMEPOB X CTPYKTYPHI M 001aCTH
MIPUMEHEHUS.

3agaun:

3a1aunnu3yYeHUs] TUCIUILIAHBL:

- popMupoBaHUe 0a30BBIX 3HAHUI O KJIaCCHU(UKAIIMU IOJUMEPOB B 3aBUCUMOCTH OT
MPOUCXOXKICHUS, XHMHUUECKOTO COCTaBa M CTPOCHHUSI OCHOBHOM 11111, B 3aBUCUMOCTH OT
TOTIOJIOTHH MaKPOMOJIEKYT;

- ¢popMUpOBaHUE MIPEACTABICHUN 00 OCHOBHBIX CBOMCTBAX MOJUMEPHBIX BEIIECTB,
00YCJIOBJICHHBIX OOJIBIITMMU pa3MepaMu, [IEMTHBIM CTPOCHUEM U THOKOCThIO MAaKPOMOJICKY.I.

- MPUOOPETECHNE HABBIKOB BIIAJICHUSI SKCIIEPUMEHTAITBHBIMHU M TEOPETHUYCCKUMU
METOJIaMHCHUHTE3a U aHAJIN3a ITOJIMMEPOB;

- popMHUpOBaHUE y CTYJEHTOB YMEHHH, TO3BOJISIOIINX UCIIOIb30BATh MTOTYYEHHBIC 3HAHUS
JUTSL peIICHUsI KOHKPETHBIX 3aJ1a4 IMOJTYyYCHHUS IIOJMMEPOB C 3aIaHHBIMH CBOMCTBaMH, B TEXHOJIOTHUHU
nepepabOTKH MOJIMMEPOB, ONIPEICICHUN MOJICKYJIIPHON MAacChl U JIp. (PU3UKO-XUMHUECKHUX
XapaKTEPUCTHUK MTOJMMEPOB.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OOII
Huxn (paznen) OIl: B1.0O
TpeGoBanus K npeABapuTeJIbHOI MOATOTOBKE 00y4al0IIerocs:

Opranuueckasi XuMust

DKCHEPUMEHT M SKCIEPTH3a B OPraHMYECKOU XUMUU
Mertorka Hay4YHOTO UCCIIEIOBAHUS

duznyeckas XUMHAS

PacTBOpBI MOJMMEPOB ¥ OJIMAIIEKTPOJIUTHI

JAucuMmimHbl (MOAYJ/JIM) M NPAKTHKH, 1JI1 KOTOPbIX 0CBOEHHME TAHHOW JUCIHIIJIMHBI
(MoayJis1) He00X0AMMO KaK MpealecTBYIIee:

Hayuno-uccienoBarenbckas pabora
[IpukiiagHas opraHuyecKast XUMHs
PacTBOpEI MOIUMEPOB M MOIUAIIEKTPOIUTHI

CtpyKTypa 1 CBOWCTBA MOJIUMEPOB
3. OFbEM JJUCIIUIIJIMHBbI

Oo1as Tpya0eMKOCTh 6 3ET
Yacos 110 yueOHOMY ILIaHy 216
B TOM 4MHCJIE:

ayIUTOPHBIC 3aHATH 112
CaMOCTOsTEeNIbHAs paboTa 57
4acOB Ha KOHTPOJIb 27

4. INTAHUPYEMBIE PE3YJIBTATbBI OBYYEHUA 110 JUCHUIIINHE,
COOTHECEHHBIE C INTAHUPYEMBIMMU PE3YJIBbTATAMM OCBOEHMUSA
OBPA3OBATEJIbHOM ITPOT'PAMMBI

OIIK-1.3: ®opmynupyeT 3aKJIFOUEHHS U BBIBOJIBI IO Pe3yJIbTaTaM aHaIN3a JIUTEPATyPHBIX
JAHHBIX, COOCTBEHHBIX YKCIIEPUMEHTATBHBIX H PACUETHO-TEOPETUIECKUX PAOOT XUMUYIECKOM
HATPaBIEHHOCTU



OIIK-2.1: PabGoTaet ¢ XMMHUYECKUMHU BEIIECTBAMH C COOTIOJIECHUEM HOPM TEXHUKH
0€e30MacHOCTH

OIIK-6.1: ITpencraBiser pe3yabTaThl padOTHI B BUJIC OTYETA 110 CTAHAapTHOM (hopMe Ha
PYCCKOM SI3BIKE

5. BUJAbl KOHTPOJIA

BI/I,I[BI KOHTPOJIA B CEMECTpax:

3K3aMEHBI 8
324eThl 7
6. SI3bIK ITPEINIOJABAHUS

SI3BIK TIpenoaBaHusi: pyCCKUM.

7. CTPYKTYPA U COAEPKAHUE JUCUUILIMHBI (MOLY.JIS)

Kon HaumeHnoBaHuUe pa3/iesioB U Bun Cemectp | YUacoB | Ucrou- | [Ipumeuan-
3aHAT. TeM 3ansaTus | / Kype HUKH ue
Pasgen 1. Tema 1. Cunres
MIOJIMMEPOB
1.1 Jlex 7 16 JI1.3
)
1.2 IIp 7 16 JI1.11
JI1.12
o1
1.3 JIab 8 20 JI1.13
)
1.4 Cp 7 15 JI1.14
JI1.15
o1
Paznen 2. Tema 2.
MakpOMOIEKyJIBI U UX
MOBEJICHUE B PACTBOPAX
2.1 Jlex 7 16 |JI1.1J11.3
o1
2.2 IIp 7 14 | JI1.5J11.7
o1
2.3 JIab 8 8 JI1.7 J11.9
o1
2.4 Cp 7 18 JI1.3
91
Paznen 3. Tema 3. [lonumepublie
Tela
3.1 IIp 7 4 JI1.10
Ol
3.2 Cp 7 4 JI1.12
91

Pasgen 4. Tema 4. Xumnueckue
CBOMCTBA ¥ XMUMHYECKHUE
MIPEBPAIICHHS TIOJTUMEPOB




4.1

Jlex 7 2 JI1.3J11.4
21

4.2

TIp 7 4 JI1.9
J11.12
&)l

43

JIab 8 2 JI1.2 JI1.8
Ol

4.4

Cp 7 8 J1.3
&)l

Paznen 5. Tema 5.
AHaIUTUYECKUI KOHTPOJIb
MIOJIUMEPOB

5.1

JIab 8 14 J1.6
J1.13
Ol

5.2

Cp 7 2 711.3
e)|

Paznen 6. KonTpons

6.1

[TonroroBka K 3K3aMeHY OKk3aMeH 8 27 [JI1.2J11.3
JI1.10
J1.11
J1.12
J1.13
J1.14
J1.15

OO0pa3oBaTte/ibHbIE TEXHOJIOTHH

Cnmcok 00pa3oBaTe/IbHBIX TEXHOJIOTHH

WNudopmannonssle (1I1ppoBbIe) TEXHOIOTHH

AxTuBHOC ClIynIraHue

MeTop! rpynIoOBOIo peneHust TBopueckux 3anad (meton Jenbdu, meron 6—6, meTox
v i L

AN

AW

JluckyccruoHHbIe TeXHONOTHH ((OpyM, CUMITO3UYM, 1e0aThl, aKBapuyMHasl TUCKYCCHS,
2% L A

8. OLIEHOYHBIE MATEPHAJIBI )11 TIPOBEJEHUS TEKYIIEN 1
MPOMEXYTOYHOM ATTECTALIUA

8.1. OneHo4Hnble MaTepHAJIbI VISl IPOBEICHUS TEKYIIEeH aTTeCTAuN

OHGHO'—IHBI@ MaTCpHrabl JJId MPOBECACHUA TGKYHIeﬁ n HpOMe)KYTOLIHOI\/’I aTTecTalun

Pesynbrar

(maaukaTop) TumoBbie KOHTPOIBHBIC 3aManus  [lokazarenu u

KpPUTEPUU OIIEHUBAHWS,

IIKajia OllCHUBAHUS

IIK-1.3

1. OnTrueckas U30Mepus PJIEMEHTAPHBIX 3BEHbEB B MOJICKYJISIPHOM IIENX BIUSIET Ha

MPOCTPAHCTBCHHOC CTPOCHUC MMOJIMMCPOB. B cBs3u ¢ uem MOJIMMCEPBI ACJIAT HA aTAKTUYCCKHUC,




M30TaKTUYECKUE U CUHANOTaKTHYecKrue. COOTHECUTE Ha3BAHUS C ONPEACIICHUSIMHU.

A. TTomumepsbl, B KOTOPBIX OECTIOPSA0YHO YePEAYIOTCS aCCUMETpUUIECKUe aToMbl D- u L-
KOH(UTYpaI¥H.

b. ITonmmmepsl B MOJIEKYISIPHOM LEMH KOTOPBIX NONEPEMEHHO YEPEAYIOTCS
acCUMeTpuYecKue arombl yraepoaa D - u L- konduryparuu.

B. [TonmuMepsl, B KOTOPBIX aCCHMETPUUYECKHE aTOMBI YTIIepoa UMEIOT Kakyro-1u6o oany (D
- unu L-) koHpuryparmro.

Kakue monumepsl 00beTUHSIIOTCS 0] OOIIMMH HA3BAHHUSIME CTEPEOPETYIISIPHBIX
IIOJINMEPOB.

2. IlepBoii cTaguelt pauKalbHOM U HIOHHOM MOJUMEPU3alUi KATHOHHOW U aHUOHHOM
ABJISIETCS] 0Opa30BaHUE aKTUBHOTO IeHTpa. Kakol akTHUBHBIN LIEGHTP COOTBETCTBYET KAXJAOMY BUY
MOJIMMEPU3AIUU.

A. KapGanuoH,

b. non xapOoHnwus,

B. cBOOOHBIN pagrKall.

Hanumvre oauH 13 MEXaHU3MOB MOJIMMEPU3AIIMU HAa KOHKpeTHOM npumepe. Umeercs
MIOJIHOE BEPHOE PEILIEHUE, BKIIIOYAOIee IPaBUIbHBIN 0TBET — 3 Oaiua; J[aHo BepHOE pelieHue, Ho
JIOTTYIIICHBI HECYIIECTBEHHBIC OMIMOKH, HE MCKaKaroIue o0miero cMeiciia — 2 6amia; Mmeercst
BEPHOE PEILICHUE TOJIBKO YacTu 3aianus — 1 6amn. 1 6amt — «3» 2 6aia — «4» 3 6ama — «5».

OIIK 2.1 1. Kakumu MeTOJJaMHi MOKHO OIPEJICTUTh CPEIHEMACCOBYIO MOJICKYJISIPHYIO
Maccy noiumepa:

a) METOJIaMU CBETOpacCesiHUs, ylbTpaneHTpudyrupoBanus, Tu¢dy3u0HHbIM;

0) u3Mepsisi CBOMCTBA, 3aBHUCSILKE OT YKCIIA YaCTHUI[ B PACTBOPE: OCMOTHUYECKOE aBICHHE,
30yIMO- U KPUOCKOTIHS;

B) U3Mepsis BA3KOCTh PACTBOPOB;

') XUMHYECKHUI METOJT IO KOJIMYECTBY KOHIIEBBIX TPYIII.

2. HamucaTh peakuiuy noauMepu3aliy CTuposa U MeTUIMETaKpuiaTa, THUIIMUPOBAaHHbIE
NEPOKCHUIaMH, IPOTOHHBIMU KUCJIOTaMHU, IIE€JI0YHBIMU MeTaJlIaMu. PeluTh 3a7auy Mo KWHETHKE
MOJIUMEPU3ALIHIH.

Bo ckosibko pa3 U3MEHUTCS CpeIHsIsl CTENEeHb OJUMEPU3alNY X MOJIUMepa pu
MOJIMMEpU3AIMN METUJIAKpHIIaTa B Macce, MHULMMPOBAHHOW pa3iokKeHHEM a30-0uc-
n300ytuponutpuina npu 70°C, ecnu yBeIMUUTh KOHIIEHTPALMIO MHUIMATOpa B 4 pa3a:

a) HE U3MEHUTCS,

0) yBEJIMUUTHCS B 2 pasa;

B) YMEHBIIUTCS B 2 pa3a;

I') yMEHbIIUTCS B 4 pasa;

1) yBEJIMYUTHCS B 4 pasa.

1. CuHTe3 cTepeoperyIIpHbIX OJUMEPOB IPOBOAAT aHUOHHO-KOOPANMHALMOHHON
MOJIMMEpU3ALMEN KOMITJIEKCHBIM aTanu3atopoMllurnepa-Harra.

VYKakuTe Kakue COeJUHEHHS BXOAAT B coCcTaB Katanu3aropa Llurnepa-Harra.

A. MeramioopraHuyeckue coequHeHus 1-3 rpymnisl.

b. MetannoopraHu4eckue COeIMHEHUS AIIOMUHNS U XJIOpUJa TUTAHA.

B. Kucnorts! JIptonca.

I'. IlepekucHble COEAMHEHUS.

[IpuBenuTe mpUMep TaKOro KaTajau3aropa.

2. HamucaTth Mexanu3Mm cuHTe3a eHonpopManbaeruaHon cMoibl. OnucaTh CHHTE3
Pe30BHOM cMOJbl. OnHcaTh XUMHU3M OTBEPKIEHUS pe3osa. Kakoi peakiueid 1oka3aTh, 4TO pe3UT
MIPEACTABISIET COOOM MPOCTPAHCTBEHHO CIIUTHIN TouMep. 1.MMeeTcs moaHoe BEpHOE pEIICHHE,
BKJTFOYAIOIIEE TIPABWIIBHBINA OTBET — 3 Oayua; JlaHo BepHOE pelieHne, HO TOMyIICHBI
HECyIIeCTBEHHBIC (PAKTUUECKHE ONIMOKH, HE NCKKAOIINE O0IIero cMbIcia — 2 Oaia;
Nmeetcs BepHOE pEIlICHHE TOIBKO YacTH 3afaHus — 1 Ga.



1 6amn — «3»
2 0aia — «4»
3 Oammna — «5».

Pesynprar

(maaukaTop) TumoBsie KOHTPOJIbHBIC 3aaHus  [loka3zarenu u KpuTeprun OICHUBAHMUS,

IIIKaJIa OLICHUBAHUS

OIIK 6.1 1. Ilepeuncnure NpU3HAKK BPEIHOTO BO3ACUCTBUS (DEHOJIA HA OPraHU3M
YyeJI0OBeKa:

A. TpyaAHO3KUBJISIOIIME OKOTH HA KOXKE.

b. Pa3zpyuienue 3putponuToB.

B. OTpaBnenue napamu J€rkux.

I'.ITanenue TemmnepaTypsl, 1aBJICHUs, CYJOPOTH.

. IlopaxkeHue ceTyaTku rias.

HazoBuTe npuemsl IepBoii MOMOIITY P 0XKOTaX M OTPaBICHUU (DEHOIOM.

2. IlepeuncnuTe nMpU3HAKK BPEIHOTO BO3ICUCTBUS (hopMalIbJIerHa Ha OPraHu3M YeJIOBeKa:

A. IIpoHuKkaet B BUJIE NTAPOB YEpe3 JIETKUE U YEPE3 KOXKY.

b. Bri3biBaeT KOHBIOHKTUBMUT.

B. BreI3bIBaeT CUIIBHBIN OTEK KOKH.

I'. Bri3pIBaeT HACMOPK U Kalllelb.

HazoBuTe npuemsl epBoit moMoIy oTpaBiieHnH Gopmanbaeruaom. Mimeercs moHoe
BEpPHOE pelIeHre, BKIIFOYAOIIee MPAaBHIIbHBIA OTBET — 3 Oayia; JlaHo BepHOE pellieHne, HO
JIOTTYIIIEHbI HECYIIIECTBEHHBIC (DAKTUYECKHE OIIMOKH, HE HCKa)KaIolre 00Imero cmpiciaa — 2
O6ama;  Mmeercs BepHOE pelIeHHUE TOJIBKO 4YacTH 3adaHus — 1 Gaul.

1 6amt — «3»

2 6amna — «4»

3 famna — «5»

1. B xakoMm TemrnepaTypHOM HHTEpBajie MOKHO HCITOJIB30BaTh OaHU (TIeCUaHasi, BOJISTHAS,
ANEKTPOILTUTKA O0e3 0aHM, MacisHas) IPH CHHTE3€ BHICOKOMOJIEKYJIIPHBIX OPraHUYECKUX
COE€IUHEHMH.

A. 1o 100°C.

b. ot 100°C mo 250°C.

B. 200°C go 250°C.

I'. Beime 250°C.

HNmeercs moaHOE BEpHOE PEIICHKE, BKIIOYAIOIIee MpaBUIbHbIN 0TBeT — 3 Oaa; JlaHo
BEpPHOE pelIeHNE, HO JIOMYIIECHBI HECYIIECTBECHHBIC (DAKTHYECKUE OIIMOKHU, HE HCKaXAIOINe
obmero cwmeicia —2 6amra; HMMeercs BepHOE pelieHue TOJIbKO 4acTH 3afdaHus — 1 6amr. 1 Gamr
—«3» 2 0amma— «4» 3 6amaa— «5»

8.2. OneHo4nble MaTepHAJIbI JJIs1 IPOBEACHHUS IPOMEKYTOYHOM aTTeCTaAlluH

OHCHO'—IHI)IG MaTCpHrabl JJId MPOBECACHUA TCKYHICI\/'I n HpOMe)KYTOLIHOI\/’I aTTecTalun

Pesynbrar

(nanukarop) TumoBbie KOHTpOIBHBIC 3aMaHusl [lokazaTenu u

KPUTEPUU OLICHUBAHUS,

[IKaJIa OLICHUBAHUS

IIK-1.3

1. OnTuyeckast U30Mepus JIEMEHTAPHBIX 3BEHBEB B MOJIEKYJIIPHOMN LIENH BIMAET Ha
IIPOCTPAHCTBEHHOE CTPOCHUE IOJIUMEPOB. B CBA3M € 4eM NOJIMMEPHI AEIAT Ha aTaKTUYECKUE,
M30TaKTUYECKUE U CUHANOTaKTHYecKrEe. COOTHECUTE HA3BAHUS C ONPEACICHUSIMM.

A. TTomumepsbl, B KOTOPBIX OECTIOPSA0YHO YePEAYIOTCS aCCUMETpUUIECKUe aToMbl D- u L-
KOH(UTYpaIHH.

b. IToaumepsl B MOJIEKYJISIPHON LEMU KOTOPBIX MONEPEMEHHO YEepEaYOTCS



accuMeTpudeckue aromsl yraepoaa D - u L- konduryparmu.

B. [TonuMepsl, B KOTOPBIX aCCHMETPUUYECKHE aTOMBI YTIIepoa UMEIOT Kakyro-1u6o oany (D
- unu L-) koHduryparmro.

Kakue monumepsl 00beTUHSIIOTCS 0] OOIIMMH HA3BAHHUSIME CTEPEOPETYISIPHBIX
IIOJINMEPOB.

2. IlepBoii cTanueit paiuKadbHOW U HOHHOW MOJIMMEPU3ALNU KATHOHHON M aHUOHHOM
ABIII€TCSl 00pa30BaHKMe aKTUBHOTO IeHTpa. Kakoi akTUBHBIN LIEHTP COOTBETCTBYET KaXKIOMY BUIY
MOJIUMEPU3ALIHIH.

A. Kap6anuoms,

b. non xapOoHnus,

B. cBOOOIHBIN pajHKall.

Hanumwure o1uH U3 MEXaHU3MOB MOJIMMEPU3allMU Ha KOHKpEeTHOM npumepe. Mmeercs
MOJTHOE BEPHOE PeIlieHUE, BKITIOYAOIIee IPABIILHBIN OTBET — 3 Oaiua; J[aHo BepHOE perieHne, Ho
JIOTTYIIICHBI HECYIIECTBEHHBIC OMIMOKH, HE MCKaXKaroIue o0miero cMeicia — 2 6amia; Mmeercst
BEpPHOE PEIICHUE TOJIBKO YacTu 3a1anust — 1 6amn. 1 6amn — «3» 2 6ama — «4» 3 6amia — «5».

OIIK 2.1 1. Kakumu MeTOJJaMH MOKHO OIPEJIECTUTh CPEIHEMACCOBYIO MOJICKYJISIPHYIO
Maccy moiuMmepa:

a) METOJIaMU CBETOpacCesiHUS, ylbTpaneHTpudyrupoBanus, 1u¢dy3u0HHbIM;

0) u3Mepsisi CBOMCTBA, 3aBUCSILKE OT YKCIIA YaCTHUIl B PACTBOPE: OCMOTHUYECKOE aBICHHE,
30yIMO- U KPUOCKOTIHS;

B) U3Mepsisl BA3KOCTh PACTBOPOB;

') XUMHYECKHI METOJT IO KOJIMYECTBY KOHIIEBBIX TPYIII.

2. HamucaTh peakuyuy noJuMepu3aliy CTuposa U MeTUIMETaKpuiaTa, UHUIIUMPOBAaHHbIE
NEPOKCHUIaMH, IPOTOHHBIMU KUCIIOTaMHU, IIE€JI0YHBIMU MeTaJlIaMu. PeluTh 3a7auy 1o KUHETHKE
MOJIUMEPU3ALIHIH.

Bo ckosibko pa3 U3MEHUTCS CpeIHsIsl CTENEeHb OJUMEPU3AlNY X MOJIMMepa Ipu
MOJIMMEpU3AIMN METUJIAKpHIIaTa B Macce, MHULIMMPOBAHHOW pa3iokKeHHEM a30-0uc-
n300ytuponutpuina npu 70°C, ecnu yBeIMUUTh KOHIIEHTPALMIO MHUIMATOpa B 4 pa3a:

a) HE U3MEHUTCS,

0) yBEJIMUUTHCS B 2 pasa;

B) YMEHBIIUTCS B 2 pa3a;

I') yMEHbIIUTCS B 4 pasa;

1) yBEJIMYUThCS B 4 pasa.

1. CuHTe3 cTepeoperyispHbIX OJTUMEPOB IPOBOAST aHUOHHO-KOOPANHALIMOHHON
MOJIMMEpHU3ale KOMIUIEKCHBIM aTanu3aTtopoMlurnepa-Harra.

YKaxxute Kakue COeUHEHUs BXOAAT B cocTaB KaTanusaropa [lurnepa-Harra.

A. MetamioopraHn4eckue coequHeHus 1-3 rpyIrsl.

b. MetannoopraHu4eckue COeIMHEHUS AIIOMUHNS U XJIOpUJa TUTAHA.

B. Kucnorts! JIptonca.

I'. IlepekucHble COEAMHEHUS.

[IpuBenuTe mpUMep TaKOro KaTajau3aropa.

2. HamucaTth MexanusMm cuHTe3a eHondopManbaeruaHon cMoibl. OnucaTh CHHTES
pe30ibHOI cMoutbl. OnHcaTh XMMHU3M OTBEp:KIeHus pe3oia. Kakoil peakiueil 1oka3arhb, 4YTo pe3uT
IpeJicTaBiIsieT co00M MPOCTPAaHCTBEHHO CHIMTHIN noiumep. 1.MiMeeTcs moiaHoe BepHOE pelieHue,
BKJTFOYAIOIIEE TIPABWIIBHBINA OTBET — 3 Oaya; JlaHo BepHOE pelieHne, HO IOy IICHBI
HECYIIIECTBEHHbIE ()aKTUYECKUE OLIMOKH, HE HCKa)Karolle oo1ero cmeicna — 2 0amia;
HmeeTcs BepHOE pelieHne TOIbKO YacTu 3agaHus — 1 Oa.

1 Gamm — «3»

2 anna — «4»

3 6ama — «5».



Pesynbrar

(unnukarop) TunoBbie KOHTPOJBHBIE 3aaHusl [loka3aTenu U KpUTEpUU OLIEHUBAHUSA,

IIKaIa OIlCHUBAHUS

OIIK 6.1 1. [lepeuncnure MpU3HAKK BPEAHOTO BO3ACHCTBUA (PeHOJIA HA OPraHU3M
YyeloBeKa:

A. TpyIHO32XUBIISIONINE 0KOT'H Ha KOXKeE.

b. Pa3zpyuienue 3putponuToB.

B. OTpaBnenue napamu J€rkux.

I".ITanenue Temmeparypsl, 1aBlIeHUs, CYAOPOTH.

. IlopaxxeHue ceTyarku rias.

HazoBuTe nmpueMsbl mepBoii MOMOIIY MPU 05KOTaX U OTPABICHUH (PEHOIOM.

2. [lepeuncnure MpU3HAKU BPEIHOTO BO3ACHCTBHS (pOpMalIbeTH/Ia HA OPraHU3M YelIOBEKa:

A. TIpoHMKaET B BU/JIE ApOB Uepe3 JETKUE U Yepe3 KOKY.

b. BeI3bIBa€T KOHBIOHKTUBMUT.

B. BbI3bIBaeT CUIIbHBIN OTEK KOKH.

I'. BeI3bIBa€T HACMOPK U KAILIEIIb.

HazoBute npuemsl nepBoit momoiy oTpasiieHuu popmanbaeruaom. Mimeercs nmoinoe
BEpPHOE pelIeHre, BKIIIOYAIOIIEee MPAaBHIbHBIA OTBET — 3 Oaia; JlaHo BepHOE pellieHne, HO
JIOTTYIIICHBI HECYIICCTBCHHBIC (PAKTUYECKHIE OMIMOKH, HE HCKaKAOIIHEe O0IIero CMbIcia — 2
Oamma; Meercs BepHOE pelieHHue TOJIbKO YacTH 3adaHus — 1 OGar.

1 Gamn — «3»

2 Gamna — «4»

3 6amna — «5»

1. B xakoMm TemrnepaTypHOM MHTEPBaJE MOKHO MCIIOJIH30BaTh OaHU (TIecuaHasi, BOJsSHas,
IIEKTPOTUINTKA Oe3 OaHM, MaCIIsSTHAS) TIPU CUHTE3€ BHICOKOMOJIEKYJISIPHBIX OPTaHHYECKUX
COCMHECHUM.

A. o 100°C.

b. ot 100°C o 250°C.

B. 200°C no 250°C.

I'. Bermme 250°C.

NwmeeTcs noiaHoe BepHOE pelleHNEe, BKIIIOYarollee MpaBUIbHBIN 0TBET — 3 Oaia; JlaHo
BEpPHOE pelIeHne, HO IOMYIIEHbI HECYIIECTBECHHBIC (DAKTUUECKUE OMIMOKHU, HE MCKAXAIOIINe
obmero cwmpicna —2 0amra; Hmeercs BepHOeE pelieHue TOJIbKO 4acTH 3afanus — 1 6amr. 1 Gamn
—«3» 2 0amia—«4» 3 6amna— «5»

8.3. TpeOoBaHus K peITHHI-KOHTPOJIIO

Peittunrosas cucrema

JAUCITUITIIMHBI ((BBICOKOMOHGKYHHPHBI@ COCIUHCHUS»
IV kxypc — (3auer, sx3amen) 100 GannoB

7 cemecTp- 3a4eT

Monyns 1. Pazgen I. Knaccudukanus nonumepos. CuuTe3 monumepoB. PaaukanbHas u
noHHas nonuMepu3aius. CrocoObl IPOBEACHHUS TOJTUMEPHU3AIIH.

Texymas padora ctyaenta — 15 6amios

CamocrositenbHas pabota — 10 6amios

HroroBoe TectTupoBanue — 25 6amios

I kouTponBHas Touka — 50 GayoB

Monyns 2. Paznen 2. CuHTe3 NONIMKOH/IEHCAIIMOHHBIX OJIMMEPOB. Y paBHEHNE
Kapozepca. PaBHOBecHast 1 HepaBHOBeCHas! oJIMKOHAeHcanus. CHHTE3 MOJIMaMHJIOB.
MonekymnsipHasi Macca IMoJIUMEPOB.

Texymas padora ctyaenTta — 15 6amios

CamocrosarenbHas pabora — 10 Gaos



HroroBoe TectupoBanue — 25 6amios
II konTpOIBHAS TOUKa — 50 O6amIoB
Bcero: 100 6amos

IV xypc 8 cemectp - 3K3aMeH

2 tpumectp. Monyib 1.
JlaGopaTtopHbie paboTel: Nel — 5 6anmioB

No2 — 5 GayuioB
Ne3 — 5 GayuioB
Ned — 5 GayuioB

CeMuHaphI IO TEMaM: CHHTE3 MOJIMMEPOB METOIOM TOJUMEPH3AINH U OTIPEACIICHUE
MOJIEKYJIIPHBIX MacC MOJIUMEPOB — 5 0aioB

I koHTpOIBHAS TOUKA — 25 OaIoB
Monayns 2.
JlaGopatopHbie paboTel: Ne5 — 5 GanmnoB

Ne6 — 5 6ayioB

CeMuHapbl IO TeMaM: MOJUKOHICHCAIIMOHHBIE MTOJTUMEPHI (CHHTE3, CBOMCTBA) U PACTBOPHI
MOJIMMEPOB — 5 6aIoB

II koHTpOIBHAS TOUKA — 15 GanioB
3 tpumectp. Moayns 1.

JlabopaTtopHsbie paboTsi: No7 — 5 6annoB
No8 — 5 Gamos

I konTpoNBHAs Touka — 10 GamioB

Monayns 2.

CemuHapspl 0 TeMaM: aMOPQHbBIE U KPUCTATTNYECKUE TTOIUMEPBI, TEPMOMEXaHUYECKHE
KpHUBBIE aMOP(HBIX OJIUMEPOB, MOJIMMEPAHATIOTUYHbIE MTPEBPAILEHHs], THOKOCTh LIEMHBIX MOJIEKYJI
— 5 Gannos

Wrorosas koHTposibHas paboTa — 5 6o

II kouTpOIBHAS TOUKa — 10 GamioB

Dk3ameH — 40 OaIoB

Bcero: 100 6amos

9. YYEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHHUE
JUCHUIIMHBI (MOLYJIS)

9.1. Pexomenayemas aureparypa



9.1.1. OcHoBHas JUTEpaTypa

Hudp

Jlureparypa

J1.1

Kupees, Beicokomonekymnsipasie coeauHenus B 2 4. Yacts 2, Mocksa: FOpaiit, 2024,
ISBN: 978-5-534-03988-7,
URL: https://urait.ru/bcode/537415

JI1.10 |Jlysrapes C. B., Tkauenko T. b., Mypseiukun . JI., IlleBenesa FO. A., JIysrapes A. C.,
Bricokomonekymspubie coequnenns, Kemeporo: KemI'V, 2022, ISBN: 978-5-8353-2961-8,
URL.: https://e.lanbook.com/book/307376

JI1.11 |JIysrapes C. B., Tkauenko T. b., Mypeimkun /l. JI., llleBenesa 0. A., JIysrapes A. C.,
Bricokomonekysipabie coequHenus: npaktukyM, Kemeposo: KemI'VY, 2022, ISBN: 978-5-
8353-2935-9,
URL.: https://e.lanbook.com/book/290567

JI1.12 |Knenun B. U., ®enycenko U. B., Beicokomonekynsapusie coenunenusi, Cankr-IlerepOypr:
Jlanb, 2022, ISBN: 978-5-8114-1473-4,
URL: https://e.lanbook.com/book/211184

JI1.13 |Anens I1. FO., Apromuna O. B., BEICOKOMOJIEKYIISIpHBIE COSTMHCHUS: COOPHUK
naboparopHbeIx padot, lyona: 'ocynapcTBeHHbIH yHUBepcHuTeT «/{yOHa», 2016, ISBN:
978-5-89847-470-6,
URL.: https://e.lanbook.com/book/196879

JI1.14 |, Meronuyeckue yka3zaHHs K JJA0OPATOPHBIM paboTaM 1Mo Kypcy «BBICOKOMOJICKYIISIPHBIE
COCIMHEHUS» JIJISl CTYIEHTOB XuMudeckoro dakynprera. Yacts 1V, Maxaukana: 'Y,
2017, ISBN: ,
URL.: https://e.lanbook.com/book/158405

JI1.15 |Bapynun A. A., Macmo6oes /I. C., ®atuna A. A., BBICOKOMOJIEKYJISIPHBIE COCTMHCHUS,
Cankr-IlerepOypr: BI'TY "Boenmex" um. JI.®. Yerunona, 2015, ISBN: 978-5-85546-867-
0,
URL: http://e.lanbook.com/books/element.php?pll 1d=75163

JI1.2 [MakcaHoBa, AtopoBa, BbICOKOMOJIEKYIIpHBIE COEITMHEHUS M MaTepHaIIbl JIIsl TUILEBOI
npomsinieHHOCTH, MockBa: FOpaiit, 2024, ISBN: 978-5-534-13053-9,
URL: https://urait.ru/bcode/542086

JI1.3 | ApxakoB, AaTunuHa, E¢umona, XKupraos, Kopones, Jlaunnos, JIntmanoBud, JIsiceHKO,
Hoa, CriupunonoB, Yxxunosa, UepHos, [1lubaes, UepaukoBa, 3e3uH,
Bricokomonekymsipubie coequnenus, Mocka: FOpaiit, 2024, ISBN: 978-5-534-01322-1,
URL: https://urait.ru/bcode/536142

JI1.4 |MaxkcaHnoBa, AropoBa, BbICOKOMOJIEKYJIIpHBIE COEIMHEHUS U MAaTepUaibl JUIsl TUIIEBOU
npoMelnuieHHOCTH, MockBa: FOpaiit, 2024, ISBN: 978-5-534-10625-1,
URL: https://urait.ru/bcode/541852

JI1.5 |Kupees, BeicokoMonekymspubie coequaenus B 2 4. Yacte 1, Mocksa: FOpaiit, 2024,
ISBN: 978-5-534-03986-3,
URL: https://urait.ru/bcode/537414

JI1.6 | ApxakoB, Aatununa, E¢umona, XKXupnaos, Kopones, Jlaunnos, Jiutmanosuy, JIsiceHko,
Hoa, Criupunonos, Yxunosa, UepHos, [1lubaes, Uepaukona, 3e3uH,
Bricokomonekynsipubie coequnennsi, Mocka: FOpaiit, 2021, ISBN: 978-5-534-01322-1,
URL: https://urait.ru/bcode/469143

JI1.7 |Kupees, BeicokoMonekymsipHbie coequaenus B 2 4. Yacte 1, Mocksa: FOpaiit, 2021,
ISBN: 978-5-534-03986-3,
URL: https://urait.ru/bcode/470444

JI1.8 |[IlappkoBa M. C., CokonoBa O. A., MeToandeckue yKa3aHusl MO BHITIOJHEHUIO

71ab0paTopHBIX paboT 1o Kypcy «BricOKOMOIIEKyIsipHbIE COeTUHEHU», MOCKBa:
MI'ABMub um. K.M. Cxpsouna, 2023, ISBN: ,
URL: https://e.Janbook.com/book/364220




9.1.1. OcHoBHas JJUTEpaTYypa

HIndgp Jlureparypa

JI1.9 |IecrakoB A. C., Cunopenko O. E., [llatanos I'. B., Cnenmora O. B.,
Bricokomonekynspueie coequnenns, Boponex: BI'Y, 2015, ISBN: ,
URL: https://e.lanbook.com/book/356834

9.2. [lepeuennb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKANIMOHHOM ceTH ""UHTepHeT"

D1 |Kupees B.B. BricokomonekysspHbie COSTUHEHUS : YIeOHUK [Tl OakamaBpoB. — M.
M3natensctBo FOpaiit, 2013. — 602 c. — Cepus : bakanap. Yrinyonennsiii kype. ISBN 978-
5-9916-2280-6: http://static.ozone.ru/multimedia/book file/1009501915.pdf

9.3.1 IlepeyeHb NPOrpaMMHOI0 odecredeHust

Kaspersky Endpoint Security 10 ms Windows

Adobe Acrobat Reader

Google Chrome

Foxit Reader

OpenOffice

WinDjView

O [N |h|W|IN|—

3.2 CoBpeMeHnHbIe podeccuoHATbHbIE 0a3bI JAHHBIX U HH(POPMALIMOHHBbIE CIIPABOYHbIE
CHCTEMBI

1 OBbC «Jlaapy

OBbC «YHuBepcuterckas OMOIMOTEKA OHIIANH

Penozurapuit TBI'Y

2
3 3bC IPRbooks
4
5

Hayunas snextponnas 6ubnnorexa eLIBRARY.RU (nmoanucka Ha xypHaibl)

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJIMHBI (MO Y JIS)

AyauT- OobopynoBanue

3-411 KOMIUIEKT y4eOHOI MeOenu, epeHOCHOH HOYTOYK, TPOEKTOP, BEChI T1a00paTOPHEIE,
JIOCKa KJIacCHas, JIabopaTopusi MOArOTOBUTENbHAS, TeYb My(enbHasi, ropeska,

11. METOAUYECKHUE MATEPHAJIBI VIS OBYYAIOLIIUXCSI IO OCBOEHUIO
JUCHUIIIAHBI

Mertoauueckue YKa3aHuA MPpUBCACHBI B IIPHUJIOKCHU U 1




[Tpunoxenue 1.

MeToaunueckue MaTepuaJabl 1 oﬁyqamumxca IIPH OCBOCHUHU NTUCIHUILJIMHDBI

Oo0pa3oBaTeibHbIE TEXHOJIOTUT

4. CrniocoOb1 MIPOBEACHUS
MOJINMEpHU3AIIU

5. Monnas nonmmmepuzanus. Katnonnas
NOJINMEPHU3ALIHS. AHnoHHas

nonumepuzanus. Katanuzatopsl.

6. ITomukonaeHcanus. TuIbl peaxkiuid
nojimkoHaeHcanuu. 7.  Ilomyuenue
nosamMuioB.  OCHOBHBIE  CITOCOOBI
MOJTYYEHHUS

8. Tepmuyeckas  moJMMepHU3alUs.
Cunres MIOJIMCTUPOJIA 151
MOJIMMETUIIMETUIIMETAKpUIaTa
(IIMMA) paIuKaIbHON
MOJIMMEPU3AIMEN B Macce.

9. Cunre3 nonumepoB. PanukanbHas u
WOHHAsg TnosmuMmepusanus. Pemenue
3a/1a4 M0 KUHETUKE MOJUMEPU3ALIUH.
10. Cunre3 nonuctupona u [IMMA
paMKaJIbHOW  IOJMMEpHU3alUed B
CYCIEH3UHU.

11. Cononumepuzariusi.

12. Tlomumepusanuss B pacTBOPUTEIIE.
Cunte3 [IMMA B pactBopuUTerE.

13. CuHTE3 mNOAUMEPOB METOAOM
MOJMKOHACHCAILUH. Mexanusm
PaBHOBECHOM MOJIMKOH/ICHCAIINH.

14. CuHTe3 mNOJUMEPOB METOJIOM
MOJIMKOHACHCALINH. [Tonmyuyenue
pE30JIBHOM  CMOJIBI  HEPABHOBECHOMU
MOJIMKOHIEHCALNE denoa u

VYyebHas nporpaMma — HauMeHoOBaHue | Bup 3aHstus OO0pa3zoBarenbHbIe
pa3ziesioB U TEM TEXHOJIOTHH

Beenenue. [Ipenmer u 3agauun Kypca.

Tema 1. Cunmes nonumepos

1. OcHOBHBIE NOHATHS U OnpeaeaeHusd. | Jlekuus TpaguimonHsie

Baxneiimme CBOMCTBa MOJUMEPHBIX (ppoHTanmBHAS JTEKIIWS)

BemecTB. Knaccudukarus moiuMepoB

2. Knnaccudukanust ocHoBHBIX MeTOJI0B | [Tpaktuueck | Lludpossie (okas

MOJTYy4YEHHUSI TIOJIUMEPOB. We 3aHATUS | IPE3CHTAIIMiN)

3. PagukanpHas  monmMmepusanusi.

PapukanbsHasg conoimmepusanusi. JlaGopatopu | TexHosiorust mpoOJIEMHOTO

bl€ pabOThI

oOyueHus
['pynnoBas padota




dbopmanbaeruma.
15. OcHOBHOE ypaBHEHHE PAaBHOBECHOM
MOJIMKOH/ICHCALINH.

Tema 2.

1. Makpomonexkyavl u ux noseoenue 6
pacmeopax

MakpomoriekyJia B pacTBopax.
TepmoguHaMHUYECKUIA KpUTEpUI
pacTBOPUMOCTH.

2. Bucko3umerpuss ~ Kak  METOJ
ONPEACICHUS CPEAHEBA3KOCTHOU
MOJIEKYJISIPHOM MACCHI.
3.MonekysapHbie MAaCCBhI 151

MOJIEKYJIIPHO-MacCOBBIE
pacnpeneneHusl.

4.AHUIIMHOBBI  METOJ  ONPENCIICHUS
KapOOKCUJIbHBIX TPYIIIL.

5.Cnioco6m1 oTpeeIeHUs
MOJIEKYJIIPHBIX MaccC IOJIMMEPOB.
6.Buckozumerpuyeckuii croco0
ONPENENICHUS] MOJIEKYJISIPHOH  MAaccChl
IIOJINMEPOB.

7.PactBOpBI NOMMMEpOB. Teopus
®nopu-Xarruuca.

Jlexnus
[TpakTueck
Y€ 3aHATHS

JlabopaTopH
bl€ padOTHI

TpaguuroHHbIE
(bpoHTaNBHAS JEKITHS)

[Hudpossie (mokas
Mpe3eHTaIUi )

Tema 3. Ilonumepnvie mena [IpakTuyeck | TexHosorus npoOGIEMHOTO
1. CtpykTypa ¥ OCHOBHBIE (PU3HYECKHUE | € 3aHITUS | O0OyUCHHUS

CBOMCTBA MOJIMMEPHBIX TEJI. ['pynnoBas padota

2. Tpu pusnuecKux COCTOSIHUS

aMOp(HBIX OJIUMEPOB.

Tema 4. Xumuuecxkue ceoinicmea u |Jlekuus TpaguuroHHbIE
Xumuueckue npeepauieHus (bpoHTamBHAS JTEKITHS)
noaumepos

1. [TonumepaHanoruuHbIe [Ipaktuueck | [ludpossie (mokas
MPEBpAIEHUs] 1 BHYTPUMOJICKYJISIPHBIC | M€ 3aHSATUS | IPE3CHTAIIMI)

peaKIuu. TexHonorus npo61eMHOro
2. XuMuueckue mpeBpamieHust oOyueHus

MOJIUMEPOB. ['pynnosas pabota

Tema 5. Ananumuueckuit konmponas | JJabopatopu | TexHoyorus npoOJIEeMHOTO

noaumepoe
1. KayecTBeHHBI aHAJIM3 TOJIMMEPOB.

OnpeneneHue  NPUHAMIEKHOCTH K
BMC. Cnenuduyeckne  BETHBIC
peaKIuu.

2. KonnuecTBeHHBIM aHAIU3

MOJUMEPOB. DJIEMEHTApHBINA  aHAIIN3
COCTaBa MojJuMepa.

3. Unentuduxanus noiuMepos.

4. KadecTBEHHBIN aHaIW3 MOJHUMEPOB

bI€ pabOTHI

IIpakTrueck
Y€ 3aHSTUSA

oOy4eHus
['pynmoBas pabota

['pynmoBas pabota




1o IPOyKTam IIAPOJIN3A. S.
KauecTBeHHBII aHANM3  IOJHUMEPOB.
AHaJI13 NOJIMMEPOB IO TpymIam.

TpeboBaHMA K PEATUHT- KOHTPOIO

JTUCHUTUTMHBI « BhICOKOMOJIEKY/IsIPHBIE COeTMHEHMS»
1V kypc — (3auem, sxzamen) 100 bannos
7 cemecmp- 3auem

Moayns 1. Pazgen I. Knaccuduxarus nomumepor. CuaTe3 moaumepoB. Pagukanbaas u
MOHHas nojsmMepusanusi. CnocoObl MPOBEAEHUS OJIMMEPU3ALIHH.

Texymas padora ctynenta — 15 6amios

CamocTtosTenbHas padota — 10 6aiion

HroroBoe TectupoBanue — 25 6aiioB

[ xoHTpONBHAS TOUKA — 50 OaIOB

Monynp 2. Pazpen 2. CuHTE3 NOJMKOHJEHCALIMOHHBIX NOJUMEPOB. PaBHOBecHas u
HepaBHOBecHasi NoJuKoHAeHcauus. CuHTe3 mnonumamuaoB. MonekynspHas Macca
HOJIUMEPOB.
Tekymias padora cryaenTa — 15 6amioB
CamocTtositensHas padota — 10 6ayion
Hrorosoe TectupoBanue — 25 6aioB
II koHTpOJIBHAS TOUKa — 50 OamIoB
Bcero: 100 6aminos
1V xypc 8 cemecmp - sx3amen
2 tpumectp. Moayns 1.
Jlabopatopusbie pabotbl:  Nel — 5 GanoB

No2 — 5 6asutoB
Ne3 — 5 6asutoB
Ne4 — 5 6asutoB

CeMuHapsl IO TeMaM: CHHTE3 TOJMMEPOB METOJOM IMOJUMEPHU3ALMU U OMpEeICHHIE
MOJIEKYJIIPHBIX MacC MOJIUMEPOB — 5 0aioB
[ koHTpONBbHAS TOUKA — 25 OaNIOB
Monayns 2.
JIabopatopHbie paboTbl: Ne5 — 5 Gamios
Ne6 — 5 Gamnos
CeMuHappl MO TeMaM: TOJHKOHICHCAIIMOHHBIE TOMMMEpPhl (CHHTE3, CBOWCTBA) U
PacTBOPHI MOJIUMEPOB — 5 OAILITOB
Il koHTpONIbHAS TOUKA — 15 GasnnoB
3 tpumectp. Momyib 1.
JlabopaTtopHbie paboTbl:  Ne7 — 5 GaiioB

Ne8 — 5 GamnoB
[ korTpONBHHAS TOUKA — 10 GanoB
Monayns 2.
CemunHappl 1o  Temam:  amMopdHble M KpPUCTAUIMYECKHE  IOJHMMEpHI,

MOJIMMEpaHaJIOTUYHbIE MTPEBPAIICHUS — S5 0aJIOB
Wrorosast KoHTposIbHAS paboTa — 5 0aioB



Il konTpoNBbHAA TOuka — 10 OamioB
Ok3ameH — 40 0ayuioB
Bcero: 100 6amioB

IIkana u KPUTEPUH BBICTABJCHUA OCHOK MO TUCHUIIJIUHE:

"nn nn

[IIxana 1 KpUTEPUHU BBICTABIICHHS OLEHOK "OTINYHO", "Xopomuo", "y 10BIE€TBOPUTEIBHO"
"HEyIOBJIETBOPUTEIBHO" OMKUCAHBI B JIOKATbHOW HOPMATUBHON JOKYMEHTALIMU
TBepckoro rocyaapcrBeHHoro yuusepcuteta (Ilonosxkenre o peMTHHroOBOM cucTemMe
oOydenus ctyaeHToB TBI'Y). [TomoxuTenpHas OlIEHKa MOYKET OBITh BHICTABIIEHA TOJIBKO
B TOM CJIy4ae, €CJIA BBIIIOJHEHBI BCE HHANKATOPBI



[Tpunoxenue 2.

5.2. O11eHOYHbIE MaTepUabl

OueHouynbie MaTepHabl (POHA OLIEHOYHBIX CPEACTB)

Homep | IlpaBunbHbIH Kpurepu
OTBET (KJIIOY) u
3aJ]aHu

s OLICHMBaA

Copneprxanue Bonpoca/3afaHusl st
3alaHuI
3adanus 3aKpeimozo muna

1 A —araktuyeckue | I. Onmuueckas uszomepus 3leMeHmMAapHvlx 368eHvbes 6 | 1 Oam 3a
MONIEKYNIAPHOU  Yenu Giusem HA NpOCMPAHCMEeHHoe | IPABUIIb

b- cmpoeHue noaumepos. B ces3u ¢ uem noaumepul 0ensim Ha | HbIA

CHHAMOTAKTHHECCK | o akemuueckue, uszomaxkmuyecKue u

ue cunouomaxmuueckue.  Coomuecume — nazeanus ¢ | O oo

B- onpeoeneHusMU.

motaktuueckue | A- Tlonumepnl, 6 komopwix becnopsadouno uepedyiomcs
accumempuyeckue amomvl D- u L- kongpueypayuu.
b.  Ilonumepvr 6 MmonexkynapHou yenu  KOMOPbIX
NONepemMeHHO 4epeodylomcst accuMempuiecKue amombl
yvenepooa D - u L- kongpueypayuu.
B. Ilonumepwi, 6 xomopwix accumempuyecKue amomovl
yenepooa umewm Kakyw-mubo oony (D- wumu  L-)
KOHGhuzypayuro.

2 B [TepBoii cTanueil pagukanbHOM noauMepHu3auy sisgercs | 1 6amn 3a
00pa3oBaHUE aKTUBHOTO LieHTpa. Kakoil akTMBHBIN LIEHTp | IPaBUIb
COOTBETCTBYET ATOMY BHU/1Y MOJIUMEPU3ALIUH. HBIN
A. xapOaHuoH, OTBET
b. non kap6oHus,

B. cBOOOAHBIN paauKal.

3 b [lepBoii cragueil HMOHHOW KAaTHOHHOHM moimMmepusanuu | 1 6amn 3a
ABIII€TCS 00pa3oBaHME AaKTUBHOTO LeHTpa. Kakoil | mpaBuiib
aKTUBHBI  IIEHTP  COOTBETCTBYET  O3TOMY  BHJY | HBIH
MOJIMMEPU3ALIIH. OTBET
A. xap6aHHOH,

b. non xap6oHus,
B. cBOOOAHBIN paauKa.

4 A [lepBoii cragueil HOHHONW aHMOHHOM moyMMepu3anuu | 1 6amn 3a
ABNsieTCd  OOpa3oBaHME AaKTUBHOTO IeHTpa. Kaxoii | mpaBuib
AaKTUBHBI  IIGHTP  COOTBETCTBYET  3TOMY  BHJY | HBIH
MOJIUMEPU3ALIIH. OTBET

A. xap6aHHOH,
b. non xap6onus,




B. cBOOOaHBII pasuKa.

1. Kaxknmu MeETOIaMU MO>KHO onpenenuts | 1 O6amn 3a
CpPEIHEMACCOBYIO MOJIEKYJIIPHYIO Maccy MoJMMepa: paBUIb
A METOAaMH CBETOpACCESIHUSA, | HBIN
yibTpaneHTpudyrupopanus, 1M y3uOHHBIM; OTBET

b u3mepss cBoicTBa, 3aBUCAILIME OT YHCIA YacTHUI[ B

pacTBOpe:  OCMOTHYECKOE JaBlieHHE, J30yJauo- H
KPUOCKOIIHS;

B wusmepsst BA3KOCTh pacTBOPOB;

I XumMHuUecKuil METO1 IO KOJIMYECTBY KOHLIEBBIX IPYIII.

Bo ckombko pa3 uU3MEHUTCS CpeaHss  CcTemeHb | 1 Gam3a
MOJIMMEPU3ALMU X IIOJIUMEpa IMpU MOJHUMEpPHU3ALMH | TPaBUIb
METUJIaKpUiIaTa B Macce, MTHULMMPOBAHHOM Pa3I0KEHUEM | HBII
a30-6uc-u3o00ytuponutpria npu 70°C, eciu yBEITUYUTH | OTBET
KOHIICHTpAIMIO HHUITHaTopa B 4 pasa:

A He U3MCHHTCH,

b yBenuuuthbcs B 2 pasa;

B ywmenbmmrces B 2 pasa;

I' ymensmuTcs B 4 pa3sa;

J yBenuunTthcs B 4 pasa.

1. CuHTE3 CTEepeoperysipHbIX IOJMMEPOB MpoBOIAT | 1 Oar 3a
AQHUOHHO-KOOPAVHALMOHHON IIOJIMMEpU3aLUEN | IPABUIIb
KOMIUIEKCHBIM aranu3aropoM Llurnepa-Harra. HBII
VkaxuTe Kakue COCAMHEHUS BXOIAT B  COCTaB | OTBET
karanusartopa [{urnepa-Harra.

A MeTamioopraHuyecKre CoequHeHus 1-3 rpynisl,

b wMeramnoopranndeckue COEIMHEHUS aIIOMUHUS U

XJIOpUa TUTAHA,

B xucnors! JIsrouca.

I" nepexncHbie COETMHEHUS.

Kakue MoHOMEpHI HY>)KHO BBIOPATH ISl [TOJTy4YEHUS 1 Gann 3a
noJInMepa KJjiacca nojauamMmui0B? paBUiIb
A NH,-(CH>)s-COOH,; HBIi
bHO-R-OH + HOOC-R -COOH; OTBET

B NH»>-R-NH; + HOOC-R -COOH;

I'NaO-R-ONa + HOOC-R-COOH.

3aBHUCHUMOCTH OCMOTHYECKOTO JTaBJICHUS ot | 1 6amn 3a
MOJICKYJIIPHOH ~ MacChl ~ IMOJUMEpPAa W TPHUPOJBI | TPABUIb
pacTBOpHUTENEI B COOTBETCTBMM  C  BBIBOJAMH | HBIM
®nopu-Xarruaca OTBET

BBIPAXKACTCA YPABHCHUCM:

CE:RT-(A1 +4,-C,).

2
Kak rpadgudecku MOXHO IPEICTaBUTH 3Ty 3aBUCUMOCTD
JUTSI TIOJIMMEPTOMOJIOTOB B OJTHOM PacTBOPHUTEIIE:

A BEEp MPSIMBIX, MEPECEKAIONIUXCSA B OJTHOU




RT

TOUKe | — |;
2
b napajuieNibHbIC MPSMbIC C HAKJIOHOM B
3aBUCUMOCTH OT KOHCTAHTBhI XaIrTHUHCA;
B NpsIMbIE, MapajuiesibHble ocu abcumce (Ax=0).
10 B Kak M0>XHO MTOBBICUTH MOJICKYJIIPHYIO Maccy mojimMepa, | 1 6amr 3a
MOJIy4aeMOro METO10M 00paTUMOM MOJMKOH/ICHCAIIUU PaBUIIb
IIPYU JAHHOW CTENIEHU MpeBpaLeHUs «P»? HBII
A TIOBBIILIEHHEM TEMIIEPATYPHI; OTBET
b noBsillieHHeM KOHIIEHTpALlUU KaTaJIu3aTopa;
B ynanenuem Boiaesnstomerocss HMC;
I" BBeieHreM MOHOGYHKIIMOHAILHOTO MOHOMEPA.
3adanua omkpeimozo muna
1 BoluncnuTe cocTaB a3€0TPONHON CMECH B MPOLIEHTAX MPU CYCHEH3UOHHON 3 Gamna
COIOJIMMEpU3aLuu TeTpadTOpITHIIEHA U dTUIIeHa. KOHCTaHTbI
conojauMepu3anuu ogHoro Mmonomepa 11 0,85, a npyroro r2 0,15.
[IpaBuibHBIN OTBET (KJIHOY): 1 Gann
1. Beruucnsem cocrap comoaumepa my=( 12 -1)/ (11 -1)=(0,15-1)/(0,85-1)=5,66
2. OnpenensieM MaccoOBOE COOTHOIIEHME MOHOMEPOB: 1 Gann
M (CzF4)= 100 r/monb; M (C2Ha)= 28 r/monb
MaccoBoe COOTHOIIIEHHE MOHOMEPOB: 1 Gamn
my=35,66%(100/28)=20,2
3. CocTaB a3e0TPONHON CMECH B COMOJIUMEPE: Uroro: 3
Oamna
Ci - CoF4, G2 - CoHg,
Ci/ C=Cy/(1- C1)=20,2; C1=0,953 macc.; C,=0,047 macc.
OtBert: coctaB cMecu B contommepe 95,3% macce CoF4 u 4,7% CoHa
2 [Ipu panukanbHON COMONMMEpPU3AlUM CTUPOJIa U BHHUWIIAILlETaTa, KOHCTAHTHI | 3 Oanna
COMOJMMEpHU3aMM paBHbI coOoTBEeTCTBEHHO 55 m 0,01. Kakoit cTpyKkTypsl
oOpa3yeTcs CONOJIUMEp, €CIM MOHOMEpHash CMeCh HMeNla IKBUMOJISIPHBIM
cocras?
[IpaBuiibHBIN OTBET (KJIIOY): 1 6ann
1. OnpenensieM Npou3Be€HNE KOHCTAHT COMOJIMMEPU3ALINU:
r1* 1=55%0,01=0,55 1 Gamn




2. ITpu 11* 12<1 yepenoBaHrEe MOHOMEPOB B CONOJIMMEPE HOCUT CITyYailHbII XapakTep.

3. Koncranra conoJimMepus3aliui CTHUPOJIa T OoIblIIe CAUHUIIBI, a T2 BUHMJIALICTATa

MCHBIIC CAWHUIIBI. I[JISI 9TOro ciiydad IIpu JIO0BIX COOTHOIICHUSIX MOHOMCPOB B

1 6ann

N . Hroro: 3
HCXO/IHOM cMecH 00pa3yeTcst COmoIuMep, 000TaleHHbIH CTUPOJIOM.
Oata

OTBeT: conoyimMep B OCHOBHOM COJICP>KHUT 3BEHbsI CTUPOJIA.
3 KakoBa MakcumManbHO BO3MOXKHAs CTENEHb MOJMMEpH3alid X Tpu | 3 Gamia

MOJUKOHAeHCAUu 36,5 © aAMMHOBOM KUCIOTHI U 12,4 T 3TUJICHTJIMKOJIS PU

IyOMHE OJIMKOHAeH cauu p=1?
[TpaBuUnBHBIN OTBET (KJIFOY): 1 Gamn
1. OnpenernsieM MOJILHOE COOTHOIIICHUE MOHOMEPOB:
M (CH2OHCH>0OH)=62 r/monb, M (HOOC-(CH2)4-COOH)=146 r/moib 1 Gamn
B peaknuu yuasctByer 36,5/146=0,25 mons
2. MobHOE COOTHOIICHUE 1 Oamn
r=0,2/0,25=0,8 Hroro: 3

Oamta

3. CreneHp nojauMepu3anuu npu p=1
X=(1+r)/ (1- r)= (1+0,8) /(1-0,8)=9
OTBeT: MakcuMasbHas CTENEHb MOJIMMEPHU3AIIUU paBHa 9.
4 Karanuzaropsi...... BBI3BIBAIOT  CBOOOJHO-pagUKaiIbHYI MojuMepusanuto | 1 6amn

COCAMHEHHMI C HEHACHIIIICHHBIMH CBSI3SMH.
OO0s3aTenbHbBIC MIEMEHTHI OTBETA (KITH0Y):
[Tepoxcuapl, ruApONIEpEKUCH
5 [TonukonaeHcanue Ha3bIBAETCS MPOLECC. ... . .. 1 Oamn
OO0s3aTenbHbBIC DIEMEHTHI OTBETA (KJIH0Y):
HuzkomonekynspHblii TIPOAYKT, BEICOKOMOIIEKYJISIPHOE COSTMHEHUE
6 MexaHu3M aHUOHHOM MOJIMMEPU3AIlMN BKIFOYAET CJICIYIOIINE CTaauU. . .. 1 Oamn

O0s3aTenbHBIC MIEMEHTHI OTBETA (KITH0Y):

WNuutnmupoBanue, pocT ey U OOphIB IeTH




7 CBs3b XapaKTEPUCTUUECKOH BS3KOCTH C MOJICKYJISIpHOI Maccoil u cpemuumu | 1 Oamn
pa3MepaMy MaKpOMOJIEKYJI ONUCHIBAECTCS YPABHEHUEM. . ..

OO0s13aTeNbHBIE TIEMEHTHI 0TBETa (KJTF0Y):

VYpaBuenue Mapka-Kyna-XayBunka

8 [Ipy nonuMepu3anUu  MPOUCXOMAMT...... pa3phlB  BAJICHTHBIX  CBsized | 1 Gamn
MOHOMEPOB.

OO0s13aTeNbHBIE TIEMEHTHI 0TBETa (KJTF0Y):

['eTeposTHYECKUI U TOMOJIUTHYECKUN

9 [ToHsTHA  «XOpOIIMI» W  «IUIOXOW»  PAacCTBOPUTENs  ompenesstorcs | 1 Gamn
¢bakTopamm......

OO0s13aTeNbHbBIE 2TIEMEHTHI OTBETA (KJII0Y):

CDaKTOpr, OIIPCACIIAIOIINEC PACTBOPCHUC U Ha6YXaHI/Ie MMOJIUMMEPOB

10 Buns BA3KoCTEH pa30aBICHHBIX pACTBOPOB. ... .. 1 Gann

OO0s3aTenbHbBIC MIEMEHTHI OTBETA (KITH0Y):

OTHOCUTCIIbHAA, YACIIbHAA, IIPUBCACHHAA, XaPAKTCPUCTHICCKAAL

OIIK-2. Cnoco0eH IIpOBOIUTE C COOJIOIEHHEM HOPM TEXHHUKH O€30IIaCHOCTH XUMHYECKUI

DKCOEPUMEHT, BKJIOYas CHUHTE3, aHAIM3, M3YUYCHHE CTPYKTYPhl U CBONCTB BEIIECTB M MAaTEepHAaJIOB,

HUCCICAOBAHHUEC MPONECCCOB C UX YYACTHEM.

Home | IIpaBmiibHBIN Kputepun
p OTBeT (KJIt0Y)
OLICHUBaHMS
3a1aH 3aJaHUN
- Coneprxanue Bonpoca/3ajaHus
3aoanus 3aKpeimozo muna
1 A — BogsHas B kakoM  TemmepaTypHOM  HWHTepBajJe  MOXHO | 1 6ami 3a

HUCIIOJIBL30BaTh Oanu (nmecuanas, BOJIsSIHAS, | IPaBUJIbHBI
b —necuanasa o
JNEeKTPOIUIUTKA Oe3 OaHu, MacisiHas) TpU CHHTE3e | i OTBET

B — maciasHas BBICOKOMOJICKYJIAPHBIX OpPraHu4e€CKux COC}II/IHGHI/IfI.
CooTHecuTe 6aHIO M TEMIIEPATYPHBIM HHTEPBAJL.

- A. 1o 100°C.

SJICKTPOIUIMTKA b. oT 100°C nmo 250°C.

B. 200°C o 250°C.




T'. Berre 250°C.

®dnopu-Xarruuca
BBIPAKACTCS YPAaBHEHUEM:

CE:RT-(A1+A2-C2).

2
Kak rpaduueckn MOXKHO IPeICTaBUTh 3TY 3aBUCUMOCTD
JUTSl IOJIMMEPTOMOJIOTOB B PA3HBIX PACTBOPHUTEIAX:

A Beep MPSAMBIX, IEPECEKAIOIINXCS B OJHOU
TOUKE | — |;

2
b MapajuieJIbHbIe NPSAMbIE C HAKIIOHOM B

3aBUCHUMOCTH OT KOHCTAHTHI XarrHHca;
B npsMble, TapajienbHbie ocu adcuuce (A2=0).

A [lepeunciure TpuU3HAKK  BpeAHOro  Bo3jcicTBUA | 1 Gamt 3a
(dbopManbaerua Ha OpraHu3M YeIoBeKa: IIPaBUJIbHBI
A. IlpoHukaeT B BUI€ MapOB YEPE3 JIETKHE U Yepe3 KOXKY. | 1 OTBET
b. BbI3bIBa€T KOHBIOHKTHBHUT.

B. BbI3bIBacT CUIIbHBIN OTEK KOXKH.
I'. Bei3bIBaeT HACMOpPK U Kallellb.

B, I’ [Tepeunciure npu3Haku BPeIHOTO BO3AeHCTBUS eHoya | 1 Gamt 3a
Ha OpraHu3M 4YeJIOBeKa: IIPaBUJIbHBI
A. TpyaAHO3KUBJISIONIME 05KOTH HA KOXKE. U OTBET
b. Pa3spyuienue 3putponuToB.

B. OTpaBnenue napamu Jerkux.
I'.ITanenune TemmnepaTypsl, 1aBICHUS, CYJOPOTH.
J1. Ilopaxenue ceT4aTku rias.

B 3aBUCHUMOCTh OCMOTHYECKOTO JIaBJICHUS ot | 1 6amn 3a
MOJIEKYJISIPHOM ~ MacChl ~ IOJIUMEpa W HPUPOJIBI | IPABUIIBHBI
pacTBOpUTENsT B COOTBETCTBUHM  C  BBIBOJAMH | il OTBET
®nopu-Xarruiaca
BBIPAXXAETCS] YPABHEHUEM:

CE:RT-(A1 +4,-C,).
2
Kak rpadudeckn MOXHO TIPEJICTAaBUTh 3Ty 3aBUCUMOCTD
JUTSL MIJTbHOTO PacTBOpa:
A BEEp MPSIMBIX, IEPECEKAIOIINXCS B OHOM
TOUKE | — |;
2
b napajuieJbHble MPSIMbIE C HAKIIOHOM B
3aBUCUMOCTH OT KOHCTAHThI XaITUHCA;
B npsMble, napajienbHblie ocu adcruce (A2=0).

A 3aBHUCHUMOCTD OCMOTHYECKOTO JTaBJICHUS ot | 1 6amn 3a
MOJICKYJISIPHOW ~ MacChl ~ TIOJIUMEpAa W TPHUPOJIBI | TPABUIHHBI
pacTBOpPHUTENII B  COOTBETCTBUM C  BBIBOJIAMH | i OTBET




UTo MOMHO CKa3aThb O KAauecCTBE pPaCTBOPUTENS, €CIU
3aBUCHUMOCTh  IIPUBEACHHOM  BSI3KOCTHM  pacTBOpa
IIOJINMEpPA OT KOHLIEHTPALIUU ONHUCHIBAETCS] yPABHEHUEM:

nnpuﬁ = [77]+ 0’6 ’ [77]2 ) C

A XOpoIIHil paCTBOPUTEI;

b ©-pactBopurens;

B nuioxoii pacTBOpUTEID;

I 0oqHO3HAYHO OTBETUTH HETIB3S.

1 6ann 3a
MpaBUIIbHBI
U OTBET

Kaxumu MeTOJIaMuU MOKHO OTIpeJIeNIUTh
CPEIHEMACCOBYIO MOJIEKYJISIPHYIO Maccy oJuMepa:

A MeToJlaMu CBETOpacCEesIHUs,
yibTpaneHTpudyrupoanus, i hy3uoHHBIM;

b u3Mmepss cBoiicTBa, 3aBHCSAIIME OT 4YMCIIA YAaCTHUI B
pacTBOpe: OCMOTHYECKOE JIaBJICHHE, JO0ylIno- W
KPHUOCKOIIHS,

B wu3mepss BA3KOCTH pacTBOPOB;

I" xuMuyeckuii METo/ 1Mo KOITMYECTBY KOHIIEBBIX TPYIIIL.

1 Oayt 3a
MIPaBUIIbLHBI
U OTBET

Kakumn METOaMHU MOKHO OIPEEIINTh
CPEIHEYHCIIOBYIO MOJIEKYJIIPHYIO MacCy MOJIMMEpa:

A MeToaMu CBETOpacCesiHYS,
yIBTpaleHTPUPYTHpoBaHus, U Hy3HOHHBIM;

b u3mepss cBoiicTBa, 3aBUCAIIME OT YUCJIA YacTUIl B
pacTBope: OCMOTHYECKOE JaBieHHe, 30yIuo- U
KpUOCKOTIIHNS;

B wu3mepsist BA3KOCTh pacTBOPOB;

I' xuMudeckuii METOA MO0 KOJIMYECTBY KOHIEBBIX TPYIIIL.

1 Oay 3a
MIPaBUIIbLHBI
W OTBET

UTo sABNISIETCS KaTaIM3aTOPOM aHUOHHOM
MIOJINMEPU3ALUH:

a) BellecTBa OCHOBHOTO, AJIEKTPOJOHOPHOTO XapakTepa,
LIEJIOYHbIE METAJIbI, UX TUIPUJIBI U aMUbL;

0) opraHuyeckue COeIWHEHUs MeTaioB | u 2 rpynn
nepuoanudeckon cucremsl /.M. Menneneesa;

B) OpraHMYECKUE MEPOKCUIbI, THJIPONEPEKUCH,
a30TCOEAVHEHMS],

r) mporoHHsle kucnotbl (H>S04, H3P0s, HCHO4) wm
kucnoThl JIstonca (coenunenust popmyinst MeX,, rae Me
- metai, X - ranored: BF3, A1C13, SnCls)?

1 Oann 3a
MPaBUIIbHBI
U OTBET

10

KakoBo  MOJEKYJISIPHO-MAaccoBO€  pachpesieiieHue
nmojiuMepa, €CIM  3HA4YCHUS MOJICKYJSIPHBIX — Macc,
OTIpeJICIICHHBIC METOJaMHU OCMOMETpPUHU u
CBETOpPACCESIHHSI, COBMAIAIOT?

A BBICOKasI TOJIUAUCIIEPCHOCTD,

b MoHOMCTIEpCHBII 00paser,

B 01HO3HAYHO CYyIUTh HEIB35.

1 Oayt 3a
MpaBUIIbHBI
U OTBET

3a0anus omKpovimozo muna




1 J11st GeJIKOB XapaKTEepUCTHYECKas BA3KOCTh pacTBOpa paBHA MPUOIUZUTEEHO
0,03 u B mpenenax OMMOKN SKCIIEPUMEHTA HE 3aBUCUT OT MOJIEKYJISIPHOU
Mmacchl Oenka. KakoBa koH(popMaIyst MakpoMOJIEKYJI 3TUX OeTKOB?

3 Oayuta

[TpaBuUnBHBIN OTBET (KJIFOY):

OnpenenseM 3HaueHUE napamerpa a B ypaBHeHuu Mapka-Kyna-XayBunka 1 Gamn
[TapameTp cBsi3aH ¢ KOH(pOpMaLMEl MAKpPOMOJIEKYJIBI B pacTBope [n]=KM?* 1 Gann
o ycnoButo 3aiaun n He 3aBUCUT OT M, cienoBaTenbHo a=0 1 Gann
[Ipu 5TOM 3HaUEHHH KOH(POPMAIUS MOJIEKYJI COOTBETCTBYET IIJIOTHOM Ii1o0yie. Uroro: 3
Oamna
OtBeT: mioTHas rnodyna.
2 Ecnu monekynspHas Macca OJJHOTO U TOTO K€ MOJUAUCIIEPCHOIO MOJUMepa
OTIpeIeIIIeTCSl BACKO3UMETPUUYECKHU U B «XOPOIIEM» pacTBOpHUTEINe paBHa M1,
a B «IUI0XOM» M2, TO KaK COOTHOCSTCS MEXIY COOON 3TH MOJEKYJSIpHbIC
Macchl?
[TpaBuUIBHBIN OTBET (KJIFOY):
OmnpenensieM MOJIEKYJISIPHYIO Maccy MoJuMepa B «xoporiem» M, u B «mmoxom» My | 1 Gamn
pacTBOpUTENAX MO ypaBHeHUI0 Mapka-Kyna-XayBuHka.
1 Gamn
[TapameTrp a ompeaensieT COOTHOIICHHE MEXKIY «CBOOOIHBIM» M «CBSI3aHHBIM) 6
a
pacTBOpUTElIeM B pacTBOpE, CTENEeHb T'HMOKOCTH MaKpOMOJEKYJIbl B JaHHOM
pacTBOpUTEIIE. UToro:
_ Oamna
s «mmoxoro» pactBopurens a<0,5, a ans «xopouero» a=0,6+0,8. CienoBareiabHo,
MOJIEKYJIsIpHAS macca B «ILITOXOM pacTBopHTEIE, onpeJereHHas
BHUCKO3HUMETPUYECKH, OyJeT MEHbIIE MOJEKYJISIPHOH MacChl B  «XOPOIIEM»
pacTBOpUTEIIE.
OtBetr: M2< M,
3 Hanummure MexaHu3M aHMOHHOM MOJMMEpU3alliy Ha MPUMepe BUHUIIOBOTO
MOHOMEpA B MPUCYTCTBUU aMH/1a Kalus B Cpelie )KUIKOTO aMMHaKa
[TpaBuiIbHBIN OTBET (KJTIOY):
1. O6pa3zoBaHre aKTUBHOTO IIEHTpa 1 6ann
K'NHy <> K" + NHy
NH, + CH,=CHR — NH;,-CH>-C-HR
2. Poct nienu myTeM MPHUCOSAMHEHHS] MOJIEKYJIbl MOHOMEpA K aKTHBHOMY
LHEHTPY.
1 6ann

NH>-CH,-C'HR + CH,=CHR—NH,-CH,-CHR-CH,-C'HR
NH,-CH,-CHR- CH;-C-HR + CH>,=CHR —
NH,-CH,-CHR- CH>-CHR- CH,-CHR u T.1.

3. OOpsIB IeIH




OOphIB LIeNU TPOUCXOJNUT B pe3yNbTaTe Mepeadu ey Ha PaCTBOPUTEND C
pere’epanyei aMMIHOIO aHHOHA.

NHz-(CH2-CHR)s.1-CH2-C'HR +NH3 —

NH>-(CH2-CHR)p-1 - CH2-CH2R + NH»"

1 6ann

Hroro:3
Oaa

Hamummre MexaHWU3M peakiuu TOoJHMMEpHU3aluu oJe(UHOB Ha IMpUMEpE
MOJIMMEPU3AIIMA BUHUJIOBOTO MOHOMEpPA TMPHUCYTCTBHHM XJIOPHIA OJIOBA U
BOJBL.

[IpaBribHBIN OTBET (KIJIHOY):

1. MauuuupoBanmue

a) llpu B3aumojelcTBUM KaTajgu3aTopa C MOJEKYJOM coKaTalu3aTopa
OTILEIUISICTCA TMPOTOH U 00pa3yercs KOMIUIEKCHOE COCIUHEHHUE SIBIISIOIICECS
CUJIBHOW KUCJIOTOM.

SnCl, + HoO — H' + [SnCLOH]

b) [IpoTOH B3auMOJECHCTBYET C MOHOMEPOM C 00pa30BaHUEM aKTUBHOTO LIEHTPA —
HMOHA KapOOHHSI.

H"+ CH=CHR — CH3-C" HR  [SnCIOH]
Bo3Hukaet noHHas mapa: HOH KapOOHUS M KOMIIEKC MPOTUBOUOH.
2. Pocrt nenu (MaKpouona)

CH;3-C'HR + CH»=CHR — CH3-CHR-CH,-C"HR

[SnCI4OH]
CH3-CHR-CH2-CHR-CH2-CHR-...-CH>-C" HR  [SnCI;OH]
3. OO0pbIB Henu

...- CH2-C" HR + [SnCI4OH] —

a) —...- CH,-CHR-OH + SnCl4

b) —...- CH=CHR+ SnCl4+ H,O

1 Sayn

1 Oamn

1 Oamn

Nroro:3
Oaa

5

HOJII/IMepaHaJ'IOFI/I‘-IHBIC IMpEeBpaIlICHus 3TO.....

OO0s3aTeNbHBIC DIEMEHTBI OTBETA (KJIH0Y):

He menstoT anunHy 1enu, MEHSIOT NpUpoay GyHKIMOHATBHBIX TPYIII

6

Hanummure peakiuio nosydenus [IBC ankoronn3zomM nojavBrUHUIALETATA

[TpaBunbHBIN OTBET (KJIFOY):

3 Oawia 3a




~CH, - (__li'H ~  cuon ~CH, - (_I_TH ~ lZ_I_i'H3 I‘{a NPaBUJIbHBI
0 s OH + O + 0 i oTBET
OC - CH; OC-CH,; OC-CH,
7 [Tpu neiictBum Ha [IBX amerarom cepedpa mosryduTe MOJMBHHHIIIALIECTAT

[TpaBuUnBHBIN OTBET (KJIFOY):

3 Oawia 3a

IPaBUJIbHbI
~CH, - CH-CH, - CH~+2Ag-0- C-CH, - y
i | [ i oTBET
Cl d O
— ~CH, -CH- CH, - CH~ +24gCl
0 9
OC-CH, OC-CH,
8 Hanmummure peaknuio  AE€rMApOXJIOPUPOBAHUS  MOJMBUHWIXJIOPHIA C
MOJIy4YE€HUEM TOJMBUHUICHA
[IpaBuiibHBIN OTBET (KJIHOY): 3 OGamta 3a
NPaBUIIBHBI
MNaOR. .
~CH,-CH-CH,-CH-CH,-CH~ —» i OTBET
| | | —Hc!
Cl Cl Cl
—- ~CH=CH-CH=CH-CH=CH-
ROTUBUHUTEH
9 PeakiusimMu CIIMBaHUS HA3bIBAIOT. ... ..
OO0s13aTeNbHBIE 2JIEMEHTHI OTBETA (KJII0Y): 1 Gamn 3a
. HPaBUIIbHbI
OOpa3zoBaHue NONEPEUYHbIX XUMHUYECKHX CBSA3€H, MOJIMMEPHl MPOCTPAHCTBEHHOIO i oTBET
CTpaeHus
10 Bynkanusanuen Ha3bIBalOT IIPOLECC. . ...

OO0s3aTenbHBIC DIEMEHTHI OTBETA (KJIH0Y):

PC3I/IHBI, Kay4yK, CIINBAIOIIUC arCHTHI

1 Oamr 3a
MPaBUIIbHBI
1 OTBET

OIIK-6, Cnocoben MPEACTABIIATh PE3YJIbTaThl CBOCH Da6OTBI B _YCTHOM M NHMCbMEHHOM (bODMC B

COOTBETCTBUHM C HOPpMaMHU U IIpaBUJIaMU, ITPUHATHIMHA B HDOCbeCCI/IOHaJ'H)HOM COO6H.[CCTBC.

Homep | IlpaBuiibHbIN

OTBET (KJIIOY)
3aJlaHus

ConeprkaHne BOMpoca/3aIanus

Kpurepun

OLIEHWBaHUS 3aaHUI

3adanus 3aKpeimozo muna




VYKaxuTe NpeuMyIIeCTBEHHYIO 001acTh puMeHeHus | 1 6am 3a

MOJIMMEPHBIX BOJIOKOH MPaBUIIbHBII

A cIouCTbI€ TIACTUKU OTBET

b HeTkaHble MaTepuabl

B TekcTunbHbIE MaTepuabl

B xakoM 13 0TBETOB nepeuncistorces Bee ¢puznueckue | 1 6amt 3a

COCTOSIHUS TIOJIMMEPOB? MPaBUIIBHBII
OTBET

A KpuCTaJITM4ecKOe, CTeKI000pa3Hoe, BA3KOTEKyUYee

b HekpucTaimmyeckoe, KpUCTAININYECKOE,

BBICOKORJIACTUYHOE

B kpucrannuueckoe, crekioo0pa3Hoe, BA3KOTEKyYee

BBICOKO3JIACTUYECKOE

[IpencraBieHHbIN TPOLECC AECTPYKLIIMHU OJIUMEPOB

_ NHy-(CHy)g-NHy

-~ NH - (CH,), - NH + €0~ (CH,),, - C0 - —— > 1 6ayn 3a

—---=NH - (CH,), - NH, + NH, - (CH, ); - NH- CO- (CH,),, - CO—-- | [IPaBUJIbHBIN
OTBET

A ruaponus

b amuHonM3

B anmnonus

[IpencraBneHHBIN MPOIECC NECTPYKIIUU MOMuUMepoB | 1 Gamt 3a
IIPaBUJIbHBII

, ~CH,-0 OCR
~CH; -O-COR+R'-CO-0H — L+ OTBET
R -CO OH

A runponus

b amunonmu3

B anmpnonus

[To cTenenu MoABEP)KEHHOCTH K TUAPOIU3Y TPYIIILI B | 1 Gat 3a

MOJIMMEPAx PacIoiararoTcsi TAKUM 00pa3oM MPaBUJIbHBII
OTBET

|
-CH-O0->»> -C-NH-»> -C-0-C-> -C-0-C-
| Il Il | | |
O O
AYEMATEHAR AMUOHAR ERODMCHAR rpocman
adupHaR aghuprar

CHC,Z[OB&TCJ'ILHO, THUAPOJIN3Y B HanOOJbIICH CTEIICHU
MMOABECPIKCHBI:

A 1emronosa

b nommamung




B xayuyku

6 b IlepBo#t cTanuelt pacTBOpEHUs 1 6amn 3a
BBICOKOMOJIEKYJISIPHBIX BEHIECTB C TMHEWHBIMU TIPaBHIILHBIH
MOJIEKYJIaMH, B OTIIMYHME OT PaCTBOPEHUS OTBET
HU3KOMOJIEKYJISIPHBIX BEILECTB, SABJIACTCS:
A conbpBOTaMA
b nabyxanue
B nucconmanus
7 A XapakTepucTUiecKasi BA3KOCTh 3aBUCUT OT 1 6amn 3a
TEPMOJMHAMHYECKOIO CPOACTBA PACTBOPUTEIS K IIPaBUJIbHBIN
IIOJIUMEPY, TE€ OT OTBET
A KauecTBa pacTBOPUTEINS
b uucroTsl pacTBOpUTEIIA
B xoH1IEHTpanuu rnoaumepa
8 b Haubonee npoyHble MoJMMeEpBHI: 1 Gann 3a
IIPaBUJIbHBIN
A pa3BeTBICHHbIE
OTBET
b ceruarsie
B nunelinbie
9 B [Tonumep 3t0: 1 Gann 3a
IIPaBUJIbHBII
A coenuHeHue 00JIbIION MOJIEKYIISIPHON Macchl oTBET
b mpoayKT peakunuu noaumMepusanyu
B BBICOKOMOJIEKYJIIPHOE COEJUHEHHE, COCTOSIIEE U3
MHOT'OKPAaTHO MIOBTOPSIFOIIMXCS TPYIIIT aTOMOB
10 B [Tpu HarpeBaHuU CETYATHIX MOJIUMEPOB Mpoucxoaut: | 1 Oam 3a
MPaBUIIbHBIN
A pa3msrueHue noamumepa, nepexo] B BI3KOTEKydee oTBET
COCTOSIHUE
b nepexon nonumepa 13 TBEpAOro COCTOSTHUS B
KUAKOE
B pasznoxenue nonumepa 0e3 nepexona B
BA3KOTEKYyUee COCTOSIHUE
3adanua omkpeimozo muna
1 J1s oTy4eHus: UICKYCCTBEHHBIX OJIMMEPOB UCTONIb3YeTCs crocoo..... | 1 Gam 3a
MPaBUIbHBIN
OTBET

IIpaBuiIbHBIN OTBET (KIJIIOY):

XUMHYECKUE IIPEBPALLECHNS IIPUPOAHBIX IIOJIUMEPOB




2 Bynkanuzanus NpOUCXOOUT IPU JEUCTBHH. . . . ..

1 Oamn 3a
MPaBUJIbHBIN
OTBET

OO0s13aTeNbHBIE TIEMEHTHI OTBETa (KJTFOY):

CINUBAOMIUC arcHThI, U3JTYYCHUC, paJJUKaJIbL

3 OTBepiKAEHHE 3TO MPOIECC ...... MPEBPAIICHUS] PEaKIIMOHOCTIOCOOHBIX

OJIM'OMCPOB B TBCPALIC, HCIIJIABKHUEC TPEXMCPHBIC IMOJIMMEPHI.

1 OGamn 3a
IIPaBUJIbHBIN
OTBET

OO0s13aTeNbHBIE TIEMEHTHI OTBETa (KJTFOY):

HEOOpaTUMOro

4 Peakiuu, npuBogsmme K........ JUINHBI
pEaKIuu AeCTPYKINH

Heneum MaKpOMOJICKYJI 3TO

1 Oamn 3a
MPaBWIbHBIN
OTBET

OO0s13aTeNbHbBIE TIEMEHTHI OTBETA (KJII0Y):

YMEHBIIICHUIO
5 Baxneiimmmu ~ BUJaMH  XUMHUYECKOM  JCCTPYKIHMH  mojauMepoB | 1 Oamnm  3a
ABIISAIOTCS. . ... .. anUA0Iu3, TUAPOIIN3, AMUHOJIN3. MPaBUIIBHBII
OTBET
O0s3aTenbHbIC AIEMEHTHI OTBETA (KIIH0Y):
AJIKOTOJIU3
6 YCTONYMBOCTh MONMMEpPAa K TEPMHUUECKOMY BO3JCHCTBUIO ompenenser | 1 Oamm  3a

IIPaBUJIbHBIN
OTBET

OO0s3aTenbHbBIC MIEMEHTHI OTBETA (KITH0Y):
TEPMOCTOUKOCTh

7 Ha cxeme mpeacraBiieH mporece. . ...

: NH 3 -(CHy )~ NHy
---—NH - (CH;),,- NH- CO-(CH;),-CO—-- ———>

—---— NH - (CH,), - NH, + NH,, - (CH, ); - NH- CO- (CH,), - CO----

1 Oamn 3a
MIPaBUIIbHBIN
OTBET

OO0s3aTenbHbBIC DIEMEHTHI OTBETA (KJIH0Y):
aMUHOJIH3

8 HOJ'II/IE)J'ICKTpOHI/ITBI 9TO IHOJUMCPBI, 3BCHbA KOTOPLIX COACPIKAT

(GYHKIIMOHAJIBHBIE .. ...TPYIIIbI, CIIOCOOHBIE K ANEKTPOIUTUUYECKOH. . . ...

1 Oamn 3a
IIPaBUJIbHBII
OTBET

OO0s3aTenbHBIC MIEMEHTHI OTBETA (KITH0Y):
Jlucconmanuy, MOHOTE€HHBIE TPYIIIIHI

9 [TonMAAEKTPOIUTHI, COAEPIKAIINE OTHOBPEMEHHO KaK...... TpyIITy, TaK U
nommamdonuramu. K

.....Ha3bIBarwOT HUM MOXXHO OTHECTH

1 Oamn 3a
MPaBWIbHBIN




IPUPOJIHEIE. . ...

OTBET

OO0s3aTeNbHBIC DIIEMEHTBI OTBETA (KJIH0Y):

Kucnornyto, ocHoBHY10, O€nKH

10 Paz0aBiieHHbBIe pacTBOPHI MOJMMEPOB XapaKTEPU3YIOTCS aOCOIIOTHOM,

OTHOCHUTEJIBHOMW, IPUBEAECHHON U XapaKTEPUCTUUYECKOU. . .. . ...

1 OGamn 3a
IIPaBUJIbHBIN
OTBET

OO0s13aTeNbHBIE TIEMEHTHI 0TBETa (KJTFOY):

BA3KOCTBIO

OIIeHO‘IHLIe MaTepuaJbl 1JI IIPOBECIACHUS TeKyIIIeﬁ H l'[pOMe)KyTO‘lHOﬁ aTTeCTallun

PesyabTar TunoBbie KOHTPOJIbHbIE 32JAHUSA Iloxka3zatenu u
KpUTEPUH OLleHUBAHMS,
(MHIMKATOD)

HIKAJIa OLleHUBAHUS
IIK-1.3 I. Ontuueckass wu3oMepus >JIeMEHTapHbIX | MimeeTcss monHoe BepHOE
3BE€HbEB B MOJIEKYJISIPHOM II€MM BIMSET Ha | PELEHUE, BKJIIOYAIOLIIEE
IIPOCTPAHCTBEHHOE CTPOEHHE MOJIUMMEPOB. B | mpaBunbHbBIE  oTBET — 3
CBA3M C YeM I[oJIMMEphl JAensaT Ha | Oamia; Hano BEpPHOE

aTaKTHYCCKHC, HN30TaKTHYCCKHEC n
CHHIHUOTAKTHYCCKHC. CooTHecHUTE Ha3BaHHUS C
OIIPCACIICHUAMMU.

A. Tlomumepsl, B KOTOpBIX OecnopsaouHO
yepeyroTcsa acCuMeTprueckue aTomsl D-u L-
KOH(UTypalHH.

b. [Ilomumepsl B MOJEKYJISPHOW LENH
KOTOPBIX MIONIEPEMEHHO yepeayrorcs
accuMmeTpudeckue atoMel yriepoga D - u L-
KOH(UTypalHH.

B. ITonumepsl, B KOTOPBIX acCUMETPHUECKUE
aTOMBI YIJIepoJila UMEIOT KaKyl-TuOO OJIHY
(D- unu L-) konduryparmuto.

Kakue nomumeps! 00beTUHSIOTCS MO
OOIIMMHU Ha3BaHUSIMU CTEPEOPETYIISIPHBIX
MIOJINMEPOB.

2. IlepBoii cTanuel pagukaabHOW U MOHHOMU
MOJIMMEPU3ALUM  KaTUOHHOW M aHUOHHOU
ABJISIeTCd O0pa3oBaHHE AaKTHUBHOIO IIEHTA.
Kakoil aKkTUBHBIH LEHTP COOTBETCTBYET
KaKJIOMY BUAY ITOJIMMEPHU3ALIUN.

A. Kapb6annos,

b. non xapOoHus,

peHICHI/Ie, HO IIOHYH_IGHI)I
HECYIICCTBECHHBIC  OIIMOKH,
HE HCKaXKaroIue
cMbIcia — 2 Oamna; MiMeetcs
BEPHOE pelICHHE
yacTd 3amanusa — 1 Gamr 1
O0amn — «3» 2 Oamta — «4»

3 Oasuta — «5».

oO1rero

TOJBKO




B. cBoGOaHBIN pamuKal.

Hanwummre OJUH nu3 MECXaHU3MOB

MOJIMMEPU3AIMU HA KOHKPETHOM IIPUMEDE.

OIIK 2.1

1. Kaknmu METOJaMU MOXHO OIIpCACIINTD

CpPEeIHEMACCOBYO MOJICKYJISIPHYIO Maccy MoJMMepa:

a) METOAaMHU CBETOpAacCCEesTHMUS,
ynbTpaneHTpudyrupopanus, i hy3uOHHBIM;

6) HU3MEPsIA CBOﬁCTBa, 3aBHUCAIIHUEC OT YHCJIa YaCTHIl B
pacTBOpE: OCMOTHYECKOEC [JaBJICHUC, 36y.]'II/IO- n
KPHUOCKOIINA;

B) U3MEPSs BI3KOCTh PAaCTBOPOB;

I) XUMHMYECKHH METOJI IO KOJIMYECTBY KOHLEBBIX
IpymIL.

2. Hamucarp peakiuy MOJMMEPHU3AIMHU CTUPOJIA U

MCTHJIMCTAaKpuJaTa, HMHHUIOUHUPOBAHHLBIC
MIEPpOKCHUIaMu, IMIPOTOHHBIMHA KHCJIOTaMU,
mEJI0OYHbIMKM  MCTAalJIaMU. Pemuts 3aaav1y 110

KHMHCTUKC ITOJIMMCPHU3allUU.

Bo ckonbko pa3 HU3BMCHUTCA CPECAHAA CTCICHDb
MNoJIMMEpHU3allu x IOJUMEpa IPpU HNOJUMEpU3ALUU

MCTUWJIAKpUJIaTa B Macce, HHHHHHpOBaHHOﬁ

pazioxkeHueM a3o-ouc-u3ol0yruponurpuia npu 70°C,
€CJIM YBCIWYWUTHL KOHHOCHTpALMIO HWHHUIOHWATOPA B 4
pasa:

a) He U3MEHUTCS;

0) yBenMuuTHCA B 2 pasa;
B) YMEHBIINTCS B 2 paza;
) yMEHbIIUTCS B 4 pasa;

1) yBEIMUUTHCS B 4 pasa.

1. CunTe3 cTepeoperyapHbIX MOJIUMEPOB MPOBOJISAT

QHHUOHHO-KOOPIMHAITMOHHOMN MOJMMEpU3aLHUeit

KOMIUIEKCHBIM aTtanu3atopom [{urnepa-Harra.

VKaxnuTe Kakue COCIUHECHHUA BXOIAT B COCTaB
katanuzaropa Lurnepa-Harra.

A. Metamiooprann4eckue coeAMHEHust 1-3 rpymnmbl.

b. MerannoopraHndeckue COCIUHEHUS ATIOMUHUSA U

1.meetcst monHoe BEpHOE
peleHne,  BKIIOYAOIIEe
MIPaBUJIBHBI OTBET — 3
oamra;  Jlano
peleHre, HO JIOMYIIEHBI

HECYHICCTBCHHBIC

BEpHOE

dakTuyeckue OIINOKH,
HE HCKaKaroIpe OOIIero
CMBICTIa — 2 Oamna;

Nmeetcsa BepHOE pelieHue




XJiopuJaa TUTaHa.

B. Kucnors! JIsronca.

I'. IlepexkucHbie COeTUHEHUS.

[TpuBenuTe mpUMep TaKOro Karajanu3aTopa.

2. Hanucatn MEXaHU3M

denondopmanpaeruAHON cMosbl. Omucath CHUHTE3
pe30sibHOM cMoibl. OnMcaTth XMMHU3M OTBEPIKICHUSA

pesona. Kakoil peakumeil gokaszaTh,

IMOJIUMEP.

CHHTC3a

YTO pPE3UT
IpelcTaBiIsieT Cco0OM  MPOCTPAHCTBEHHO —CIIUTHIN

1 6amn.
1 6amn — «3»
2 Oasura — «4»

3 Oaiua — «5».

PesyabTar TunoBbie KOHTPOJIbHbIE 32JAHUSA Iloxa3atenu u
KpUTEepuu
HWHAUKATO
(uH 2 P) OLICHUBAHUS,
HIKAJIA OLleHUBAHUS
OIIK 6.1 l. [Iepeuncnure IIPU3HAKU BpenHoro | Mimeercs moiaHoe BEpHOE

BO3/ICICTBUS (peHOIa HA OpPraHU3M YeJIOBeKa:
A. TpyIHO32KUBJISIONINE 0KOT'H Ha KOXKE.

b. Pa3pyiienue spuTpOLUTOB.

B. OtpaBnienue napamu JIETKUX.

I'.ITanenue TemnepaTypsl, JaBJICHUS, Cy0POTH.
[. Ilopaxenue ceTyaTku 1Jas.

HasoBute npueMsl epBoil MOMOIIN MPH 0KOTAX
U OTpaBJIEHUU (PEHOJIOM.

2. HepeqﬂcnnTe IIpHU3HAKU BpPCAHOTO

BO3JICUCTBUS  (opMalbJieria Ha OpraHu3M
YeJoBeKa:

A. TlpoHukaer B BHIE MapoB 4epe3 JETKUE U
gepe3 KOXKY.

b. BrI3biBaeT KOHBIOHKTUBHT.
B. BrI3bIBaeT CUIIBHBIN OTEK KOXKHU.
I'. BeI3bIBa€T HACMOPK M KalllENb.

HazoBurte nmpuemMsl nepBoil MOMOIIM OTPABJICHUU

peleHne, BKIIOYAoIIee
MpaBWIbHBI OTBET — 3
JlaHo
peleHne, HO JIOMyILeHbI
HECYIIIECTBEHHbIE

(akTuyeckue  OUIMOKH,

6asia; BEpPHOE

HE UCKAXKAIOIINE OOIIETO
cMbBICIa — 2 Oaua;
Nwmeercs BEPHOE
pelIeHrne TOJIBKO YacTh

3agaHusd — 1 O0asur.
1 6amt — «3»
2 Oama — «4»

3 bama — «5»

TOJIBKO 4YaCTH 3aJaHus —




dbopManbaeTHAOM.

1. B xakoM TemmepaTypHOM HHTEpBajle MOXHO | Mimeercs mosiHoe BepHOE
UCIIONIb30BaTh  OaHM  (mecuaHas, BOJsIHAs, | PEIICHHE, BKJIIOYAIOIIEe
ANIEKTpOIUIMTKa ©Oe3 ©OaHM, MacisHasi) IMpH | IPaBUIbHBIM OTBET — 3
CHUHTE3€ BBICOKOMOJIEKYJIIPHBIX Opranuyeckux | O0amia; JlaHo BepHoe
COEIMHEHU. CootHecute OaHIo U | pellIeHue, HO OMYLICHBI
TEMIIEPATYPHBIN UHTEPBAIL. HECYLIIECTBECHHbIE

(akTuyeckue  OUIMOKH,

o]
A- 7o 100°¢. He MCKaXKaIOIIHe 00IIero
b. ot 100°C mo 250°C. CMBICIa — 2 Oamna;
Nwmeercs BEPHOE
B. 200°C o 250°C. pellleHHe TOIBKO YacTH

samaausd — 1 Oamr. 1

I'. Beime 250°C. Gamr — «3» 2 Gamma —

«4» 3 0amna — «5»

Meroauueckue YKazaHusd NJist oﬁyqamumxcﬂ M0 OCBOCHHIO ITUCIUILIMHBI

IlepeyeHb BONMPOCOB /AJIsl CAMOCTOATEIbHOM MOJATOTOBKH M KOHTPOJIA 10 pa3aeiam
U TeMaM:
Beeoenue

OCHOBHBIE TIOHATUSA M  ONPEACNIEHUS: TOJHUMEDP, OJUTOMEP, MAaKPOMOJIEKYJIa,
MOHOMEPHOE 3BEHO, CTEIEHb IOJHMMEpU3alMM. BakHeHlne CBOMCTBA IOJMMEPHBIX
BELIECTB, OOYCIIOBJICHHbIE OOJBIIMMHU Pa3MEPAMU, LEMHBIM CTPOEHUEM U T'MOKOCTBIO
MakpoMoJieKyJl. OTiuure OT HHU3KOMOJIEKYJIIPHBIX COEIMHEHHM. MecTo HayKu o



MoJIMMEPaxX KaK CaMOCTOSITENbHOM (hyHIaMEHTalIbHOM O0JIaCTH 3HAHHS CpPelu APYTUX
(pyH1aMEHTaJIbHBIX XUMUYECKUX HAYK.

Knaccudukaiys nomumMepoB B 3aBUCUMOCTH OT MPOUCXOXKICHUS, XUMUYECKOTO COCTaBa
Y CTPOEHUSI OCHOBHOM LIETIH, B 3aBUCUMOCTH OT TOIIOJIOTUHA MAKpOMOJIeKyl. [Ipuponnsbie
U CHHTETHYECKHEe  mojuMepbl. OpraHuyeckue,  BJIEMEHTOOPIaHMYECKHE U
HEOPraHUYECKUE IMOIUMeEphl. JIMHEWHbIe, Pa3BETBICHHBIC, JICCTHUYHBIC W CIUUTHIC
oJIMMepsl.  ['oMOIoauMepsl, COMOIMMEPBI, NPUBUTBIE IOIUMEpPHL. I'oMolenHble U
TETEPOLIENTHBIE TTOJIUMEDPBI.

Tema 1. Cunmes noaumepoas.

Knaccudukanus OCHOBHBIX METOJIOB TONyYEHHsI MOIMMeEpoB. [lommmepusarus.
Knaccudukanus  memHbpIX — MOJUMEPU3ALMOHHBIX  MpoieccoB.  PanukanbHas
noyimMmepu3anus. Tunsl WHULKMATOPOB. Peakumu pocra, oOpbiBa W Iepefadyu IEmu.
MonekynspHasg Macca UM MOJIEKYJSIPHO-MAacCOBOE  PAaCIpPENEIICHUE IOJIMMEPOB,
o0pa3yIomuxcsi Ipu paauKaIbHON MoauMepu3anuu. PagukanbHas cOmoJiMMepu3aliusl.
CnocoObl TIpoBe/icHUsI TOJMMEPHU3AIMU: B Macce, B pacTBOpe, B CYCIIEH3UU U B
smyibcud. Katnonnas nonumepusanus. XapakTepUCTUKA MOHOMEPOB, CIIOCOOHBIX
BCTyNaTh B AHUOHHYIO MOJMMEpH3aluio. POCT M orpanuyeHue pocra Lenu Ipu
KaTUOHHOW  MoJuMepu3aluuu. BiusHue npupoasl  pacTtBoputens. AHUOHHAs
noyimMepu3anus. XapakTepUCTUKa MOHOMEPOB, CIOCOOHBIX BCTyHaTh B AHUOHHYIO
nonuMepu3zanuro. Karanuzaropsl. UHMnuupoBanue, pocT U OTpaHUYEHHUE pOCTa LEIen
IIPY aHUOHHOM nosmMepu3anuu. [lonmkonuencanuys. Trnsl peakuui MOJIUKOHACHCALIUY.
OCHOBHBIC OTIWYUS TOJIUMEPU3ALMOHHBIX W TOJUKOHIACHCAIMOHHBIX MPOLECCOB.
TepmonnHaMuKka MOJUMKOHIEHCAMU. MOJEKyIsipHas Macca U MOJIEKYJISIPHO-MAacCOBOE
pacnpeneneHre TOpu  MNOJHUKOHJACHcAauuu. [lOMMKOHAECHCAIIMOHHBIE — MTOJIUMEPHI:
nosmaMuibl U nonuadgupsl. CriocoOsl monyudenus. OcoOeHHocTH cocTtaBa. OO0iacTu
MIPUMEHECHUSL.

Tema 2. MaxkpomoJieKynvl u ux noseoeHue 6 pacmeopax.

Kondurypamuss MakpomoJieKysbl W KOH(pUrypauuoHHas wu3oMepus. JIoKaJbHbIC
KoH(urypannonusle n3omepbl. KoHnpopmalius MakpoMoJieKysibl U KOH(PpOpMaIlMOHHAs
u30Mepusi. BHYTpUMOJEKYJISpHOE BpalleHHe U THOKOCTh  MaKPOMOJEKYJIBI.
KonuyecTBeHHBIE XapaKTEPUCTUKH THOKOCTH MaKpPOMOJIEKYJ (CpelHee pacCTOsSHUE
MEXy KOHIIAMU IIeMH, CTaTUCTUYECKUU cerMeHT). CBOOOMHOCOWICHEHHAs IIeTh Kak
UJeaNN3MpOBaHHas MOJENIb THOKOW MakpoMoJieKysbl. DyHKIMS pachpeneacHus
PacCTOSIHUI MEX1y KOHLAMHU CBOOOJHOCOUJIEHEHHOU 1Ienu. DHepreTuyeckre 0apbepbl
BHYTPEHHETO BpAalICHUs; MOHATHE O MPHUPOJIC TOPMO3SIIEro moTeHiuana. Cs3b
THOKOCTH MaKpOMOJIEKYJl C UX XHMHUUYECKUM CTpoeHHeM. DakTopbl, BIUSIONIME Ha
r'MOKOCTh peaibHbIX LETEeH.

Makpomosiekysia B pacTtBopax. TepMOAMHAMUYECKUNW KPUTEPUM pPacTBOPUMOCTH.
PaBHOBecue B pacTBOpax MOJMMEP-PACTBOPUTEND, AUArpaMMbl (HazoBOro paBHOBECHSI.



Kputnueckue  Temmeparypsl — pacTBOpeHHUA. TepMOIMHAMUYECKOE  MOBEJCHHE
MaKpOMOJIEKYJI B PaCTBOPE U €r0 OCOOCHHOCTH MO CPABHEHUIO C MOBEJCHUEM MOJICKYI
HU3KOMOJIEKYJISIPHBIX BelecTB. OTKIOHEHHUS OT UACAIBHOCTH M UX NMPUYUHBI. BTopoii
BUpHAIBHBI KO3 duuueHtT u O-temmneparypa. O-ycioBus. «HeBo3MmylieHHbIE»
MaKpOMOJIEKYJIbI B pacTBOpPE M OllEHKa TMOKOCTH. 3aBUCHUMOCTb PACTBOPUMOCTH OT
MOJICKYJISIPHOM MAcCCHI.

[M'unponrHamMuyeckue CBOMCTBa MaKpOMOJIEKYJ B pacTBopax. Bs3kocTh pa3zdaBiIeHHBIX
pactBopoB. [IpuBeaeHHas 1 XapakTepucTUuyecKas BI3KoCcTh. CBs3b XapaKTEPUCTUUECKON
BA3KOCTH C MOJEKYJSIPHOM Maccoll W CpeIHUMH pa3MepaMd MaKpOMOJIEKYJI.
Bucko3zumeTpust Kak METOJ1 OIIpeIeTICHUsI CPEITHEBSI3KOCTHON MOJIEKYJISIPHOM MacChl.

MonekyngapHble Macchl W MOJEKYJISIPHO-MAccoBble pacnpeneneHus. HopmanbHoe
(HamboJiee BEpPOSATHOE) pacOpeliesiecHHe. YCpPETHEHHbIE MOJICKYJISIPHBIE  MAacChl
(cpenneunciioBas, cpegHeBecoBas). OrmnpeneneHrue CpPeIHEUUCIOBOM MOJICKYJISIpPHON
MacCchl W3 JIaHHBIX TI0 OCMOTHUYECKOMY JIaBJICHUIO PAacTBOPOB  IOJIMMEPOB.
DU3NKO-XMMUYECKHE OCHOBBI (hpaKIMOHUPOBAHUS MOJUMEpPOB. CBeTOpaccessHue, Kak
METOJ OIIPEAEIICHUS CPETHEBECOBOM MOJIEKYJIIPHOM MacChl MOIUMEPOB. [Ipyrue meToasl
ONpeaeIeHUs] MOJIEKYJIIPHOU MACCHI.

Tema 3. Ilonumepnwvie mena.

CTpykTypa W OCHOBHbBIE (DU3UYECKHME CBOWCTBA MOJUMEPHBIX Teld. OcoOEHHOCTH
MOJIEKYJIIDHOTO CTPOEHMSI NOJMMEPOB W TNPHUHLMIIOB YIAKOBKH MaKpOMOJIEKYJI.
AMopdHbIE U KPUCTAJUIMUECKHE TIOJIUMEpbI. YCIIOBUS, HEOOXOAMMBIE IS
KpUCTAUIM3alMU  MOJAuMepoB. Temmeparypa KpUCTALIM3ALMM W TEMIEparypa
wiaBneHuss. CTpyKTypa W HAJAMOJIEKYJSIpHAs OpPraHU3alMs  KPUCTAJLUIMYECKHUX
MOJIMMEPOB. Paznuuus v CXOJICTBO B CTPYKTYPHOW OpPraHU3ALMM KPUCTAJUIMUECKUX U
amopdubIX noaumepoB. CoiicTBa aMop(HBIX MOIUMEpPOB. Tpu GU3NUECKUX COCTOSTHUS.
Tepmoxumuyeckue KpuBble aMOP(HBIX MOJTUMEPOB.

Bricokoanactuueckoe  cocrosiuue.  CtexinooOpa3Hoe  cocTtostHue. (OCOOEHHOCTH
MOJIMMEPHBIX  CTEKOJ. BsizkoTekyuee coctositHue. CBOWCTBA KPUCTAJUTMYECKUX
MIOJIMMEPOB.

Tema 4. XumMmu4ecKHe CBOICTBA U XUMHMYECKHeE NPeBpalleHNusi OJIUMEPOB.

[TonrmepaHnanoruyHble IPEeBpAILIEHUS U BHYTPUMOJEKYIISIpHbIEe peakiuu. OcoOOeHHOCTH
PEaKIMOHHON CMOCOOHOCTH (PYHKIMOHAIBHBIX TPYNI MakKpoMOJeKkysl. JlecTpykuus
OJIUMEPOB. MexaHu3M LENMHON U CIIy4YalHOM AECTPYKUUHU. TEepMOOKHCIUTEIbHAs U
doToxumuyeckas naectpykuus. [lpunHnunel crabunuzanuu noauMmepoB. CHimBaHue
oauMepoB. Mcronp30BaHne XUMUYECKUX PEAKIIMIA MaKPOMOJIEKYJI 11 XUMHUYECKOTO U
CTPYKTYPHO-XUMHYECKOTO MOAU(DUIMPOBAHUS TMOJMMEPHBIX MaTepuaioB. OCHOBHbBIE
OPUHLUIIBI CHHTE3a IPUBUTHIX U OJIOK-COMOJINMEPOB.

Tema 5. Ananusz noaumepos.



KauecTBennsiii anamu3 (MAEHTU(UKALNUS TOJUMEPOB) M KOJIMUYECTBEHHBIA aHAIIN3
ITOJIMMEPOB: (U3NKO-XMMUYECKHE  CBOMCTBA  MOJUMEPOB,  PAaCTBOPUMOCTD,
AIIEMEHTApHBIN aHaNu3, QyHKIMOHAJIBHBIA aHAIW3, aHAIU3 MOHOMEPOB, OJIMTOMEPOB U
npuMeceil B mnosinMepax. TeXHHYeCKU aHalu3 IMOJMMEPOB: (U3NYECKUE CBOMCTBA,
MEXaHMYECKNE CBOWCTBA, CTAPEHNE U XUMHUUYECKasl CTOUKOCT.

PeKOMeHIlaIII/II/I 110 BBITIOJIHEHHUTIO paﬁoT Ha 3aHATUAX

Tema 3auaTus Pexomennamusa

Jlabopamopnaa pavoma Nel. Uccnenosath BIIMSIHUE YCIIOBHM

MOJIMMEPH3AIMH Ha CBOMCTBA MOJIMMEPA.
Tepmuueckas monumepuzanus. CuHTE3
Cnenatb  BBIBOJBI 0 BIIUSIHUU

MOJIMCTUPOIIA U TOJIMMETHUIIMETaKpUiaTa
. . UCCIIElyeMOoro (Qakropa Ha IpoLecc
pasuKalIbHOM MoJIMMEepHU3alueil B Macce.
MOJTyYeHUs TOJTUMEDA.

Cunres IMOJINMCPOB. PaI[I/IKaJIBHaH u | Hanucatp pPCaKOHu  IIOJIUMCPHU3AINU
HOHHAas IMOJIMMCPU3allnH. CTHPOJIa n MCTHUJIMCTAKpHUJIaTa,
HHUIOUHUPOBAHHBIC IICPOKCHUAaMU,
IMPOTOHHBIMU KHUCJIOTaMH, IHCJIOYHBIMHA
MECTaJIJIaMH. Pemutn 3aJadyu 10
KHHCTHUKC ITOJIUMCPHU3aAIIUH.

Jlabopamopnasa padboma Ne2. [IpencraBuTh KWHETUUECKUE YPABHEHUS,

ONMCHIBAIOIINE IpoIIECC
ITomumepunsanusa B cycrnensuu. CuHTE3
. | monumepusanuun B CYCIICH3UHU.

MTOJIUCTUPOJIA paguKaIbHON
. Onpenenuts BBIXO MTOJUMEDPA.
IIOJIMMEPHU3ALIUEN B CYCIICH3UU.

Cnoco0bl ipoBeeHus noaumepusaunu. | CpaBHUTH CIOCOOBI IPOBEAECHUSA
Cononnmepusarus. noJuMepU3alyu: B OJIOKE, B pacTBOpE,
SMYJIbCUH U CycleH3uu. PemmnTs 3anaun

o ONPEIEICHUIO cocTaBa
COTIOJIUMEPOB.
Jlabopamopnasa padoma Ne3. CunTe3npoBaTh MTOJIUCTUPOJT B

pactBoputene. Crenath BBIBOABI 00
[Tonmmmepu3zanus B paCTBOPUTEIIE.
oco0eHHOCTsX Tmpolecca. Onpenenurb

BBIXOJI W MOJICKYJSIPHYHO  Maccy

OJINMEpa.

Cunre3 MOJIUMEPOB MeTo10M | U3110KUTh OCHOBHBIE MOMEHTBI TEOPUHU

MTOJIMKOHICHCALINH. Kapozepca. BobiBecTn ypaBHeHHE MJis
pacyeTa MOJIEKYJIIPHOM MacChl

ITOJIMKOHACHCAIITMOHHBIX IMOJIMMCPOB.

OOBSICHUTP MEXaHW3M PAaBHOBECHOMH




IMOJIMKOHACHCAIIUH.

Jlabopamopnasa padoma Ned.

[IpoBecTn CUHTE3 pPE30JIBHOM CMOJIBL.

N3yunte  MexaHusM  00pa3oBaHUs
Cunre3 MOJIUMEPOB METO/IOM

MOJIMMeEDA. Onucatb XUMU3M
MOJIMKOHICHCAIIUH.

OTBEPXKICHUS Pe30Jia.
OcHoOBHBIE orninuud | Hanucate peakuu TUAPOIUTAYECKOM
MOJIMKOHJICHCALIMOHHBIX MPOIIECCOB OT | MOJIMKOH ICHCALIUU KarnpoJiakTama,
MOJIMMEPHU3AIIMOHHBIX. CuHre3 | peakuu CUHTE3a
MOJITMAMHJIOB 1 TTOJTMA(DHUPOB. noJIMdTUIIeHTepedTanara. Pemuth

3agaun no ypaBHeHusiM Kaposepca u

Kopmaka.
Jlabopamopnasa padoma NeS. OcBouThH AHUJIMHOBBIN METO/I

. omnpenesieHUs] KapOOKCWIbHBIX TPy U

XUMUYECKHIT ~ METOJ  ONpEeAcseHUs

MOJIEKYJISIPHBIX MacC IOJIMMEPOB.

paccunuTaTh CpPEIHIOI MOJEKYJSPHYIO
Maccy NoJIMATHIIEHTepedTanaTa.

CnocoObl onpeneneHus: MOJIEKYJISIPHBIX
Macc MOJIMMEPOB.

HN310XUTH OCHOBHBIC MECTOJbI

OIIpELICIICHUS CPEIHEUHCIOBOMN 51

CPEAHEBECOBOM MOJEKYJIAPHBIX Macc

MOJINMEPOB.
Jlabopamopnasa padoma Ne6. N3meputhb BSI3KOCTh pacTBOpPOB
. HOJINMEPOB " BBIUUCIIHUTD
Bucko3zumerpuyeckuii croco0
. MOJIEKYJIIPHYK0 Maccy ITOJIMMEPOB 10
ONpENEICHUS] MOJIEKYJISIPHOM  Macchl
pe3yiabTaTam HKCIIEPUMEHTA B
MOJIMMEPOB.
COOTBETCTBUM C ypaBHEeHHEeM Mapka -
XayBUHKA.
PacTtBOpBI TOMMEPOB. M3noxute  Teopuio  pa30aBIEHHBIX

pacTBOpPOB MOJMMEPOB. PemuTh 3amauu

C HCITOJIb30BaHUEM ypaBHEHHS
Mapka-KyHna-XayBuHka. Cnenatb
BBIBOJIbI M3 ypaBHeHusi @Diopu -
Xarrusca. Pemuts 3a1a4u C

HCIOJIb30BAHUEM KJIACCUYCCKOU TCOPHUHU

pacTBOPOB.

XUMHUYECKHE NPEBPAILICHUS MOJUMEPOB. | Hammcarp YpaBHEHUS,
WJUTFOCTPUPYIOLIUE
NOJIMMEPAHATIOTUYHBIE  MPEBPALLECHUS
MOJIMMEPOB. IIpuBectu MIPUMEPBI

MPUBUTON U OJIOKCOMOIMMEPHU3ALIUU.




Jlabopamopnasa padoma Ne7. [IpoBecTn  KayeCTBEHHBIM  aHAIU3
MOJIMMEPOB C IEIBI0 HACHTHU(PUKAIINH.
N nentudukaius noJamMepos.

[IpoBepuTh mOBEAEHUE TMOIUMEPOB B
IUIaMEHH ra3oBoi TOPEJIKH,
B3aMMOJICHCTBHUSI MOJIMMEPOB C
MICJIOYHBIM  pacTBOpoM  (yKCUHA,

peakiuto llItopxa-Mopasckoro.

Jlabopamopnasa padoma Nes. [IpoBecTu uaeHTUGUKAIMIO TOJTUMEPOB
. o0 MpoAyKTaM TMHUpPOJM3a U 10
KauecTBeHHBIN aHATN3 TOJTUMEPOB.

pPacTBOPUMOCTH B OpTraHUYECKUX

PaCTBOPHUTCIIAX.

AHanUTUYECKUI KOHTPOJIb OJIUMEPOB. | M3JI0KUTh METOABI KAa4eCTBEHHOIO U
KOJIMYECTBEHHOIO0 aHAJIN3a IOJUMEPOB:
(pU3UKO-XUMUYECKUE CBOMCTBA,
PacTBOPUMOCTD, 3JIEMEHTAPHBINA AHAIIN3,
(yHKUIMOHATBHBIA aHATIU3.

IIpumepsbl peHTHHIOBBIX 3aAAHUN 0 JUCHUIIHHE
KonTpoabnas padora Nel
1. Yro sBnsieTcs KaTaau3aTOpOM aHUOHHOW MOJIMMEPU3ALIAN:

a) BEIIeCTBA OCHOBHOTO, JJICKTPOJOHOPHOTO XapakTepa, IIEJIOYHBIE METaJUIbl, HX
TUAPUIBI U AMU/TBI,

0) opraHnyeckue COeIMHEHUs] MeTauioB 1 u 2 rpynn nepuoandeckoit cucremsr [[.U.
Menneneena;

B) OpPTraHUYCCKHUE IIEPOKCHUABI, TUAPOIICPEKNCHU, a30TCOCANHCHM,

r) mpotonHsle kuciaoTel (H»S04, H3P04s, HCHO4) u kucnotsl Jlbtouca (coenuHeHus
dbopmynel MeX,, rae Me - metaiut, X - rajores: BF;, A1C13, SnCls)?

2. Bo ckonbKO pa3 W3MEHHUTCS CPEAHSIS CTEICHb IMOJIMMEpPH3AIMU X TOJUMepa IpHu
MOJIMMEpU3aMK  METWJIaKpujaTa B  Macce, HWHUIUAPOBAHHON  paslIOKCHUEM
a30-0uc-uzo0ytuponuTpuia mpu 70°C, ecnu yBeIMUUTh KOHIIEHTPAIMIO HHUIIMATOpa B 4
pasa (BIMSHUEM peaKIiu Mepeauu 1enu npeHeopeys):

a) HE U3MEHUTCH,



0) yBeJIMUUTHCS B 2 pasa;
B) YMEHBIIIUTCS B 2 pasa;
') yMEHBIIUTCS B 4 pa3a;

1) YBEJIMUUTHCA B 4 pasa.

3. Ilpu pagukaibHOU conmoiimMmepu3anuu ctuposia (A) u Bunui anerara (B) koHCTaHTHI
comnonuMepu3aiuu paBHbl 14=55 1 1;-0,01. Comonumep Kakoi CTPyKTyphl 0OpasyeTcs,
€CJIM MOHOMEpPHAasi CMeCh uMena coctas 1:1?

a) AAAA B AAAA;

0) BBBB A BBBB;

B) ABABABAB;

r) AAAABBBB.

KounTpoabnas padora Ne2

1. Kakue MOHOMEpBI HY’KHO BBIOpATh AJIs OJMYyUEHUS OJUMeEpa Kilacca MoJIuaMH10B?
a) NH»-(CH;)s-COOH;

6) HO-R-OH + HOOC-R -COOH;

B) NH»-R-NH, + HOOC-R -COOH;

r) NaO-R-ONa + HOOC-R-COOH.

2. Kak MOHO MOBBICUTh MOJIEKYJISIPHYIO MACCY IOJMMEPA, ITOIYy4aeMOT0 METOI0M
00paTUMO MOJMKOHACHCAIIUU TIPU JJAHHOM CTETICHH MpeBpatieHus «P»?

a) MOBBILIEHUEM TEMIIEPATYPHI;

0) MOBBIIEHNEM KOHIEHTPALUH KaTaau3aropa;

B) yaanenuneM Boiaesstomerocss HMC;

r) BBEJICHMEM MOHO(YHKIIMOHAJILHOTO MOHOMEPA.

3. Kak uzameHurcst MojekysasipHasi Macca NOJMKOHACHCAIMOHHOTO MOJINMEpPa,

€CJI B MOHOMEPHYIO CMECh BBECTH MOHO(DYHKIIMOHATBHBIM MOHOMED?
a) HE U3MEHUTCS;

0) YBEIHUUTCS;



B) YMEHBIIIUTCS.
Kontpoabnasi padora Ne3

1. Kaxumm MCTOAAMHU MOXKHO OIIPCACIINTb CPCAHCMACCOBYIO MOJICKYJLAPHYIO
MaccCy mnoJimMepa:

a) METOJIaMHU CBETOPACCESIHUSI, YIbTpalleHTpuyrupoBanus, JuQdy3uoHHbBIM;

6) U3MCPAA CBOﬁCTBa, 3dBUCAIIMUEC OT 49UCJId 9aCTHUI[ B paCTBOPC. OCMOTHYCCKOC
JaBJICHUC, 36}’.]'[1/10— N KPHUOCKOIINA,

B) U3MEPSIS BI3KOCTh PACTBOPOB;
r) XVMHUYECKUH METOJI M0 KOJIUYECTBY KOHLIEBBIX IPYIII.
2. Urto MOXHO CKa3aTb O Ka4eCTBE PACTBOPUTENS, €CIH 3aBUCHUMOCTH

HpHBCI{CHHOﬁ BA3KOCTH paCTBOpa IMOJMMEpa OT KOHOCHTpAalUKW  OIIMCBIBACTCS

ypaBHECHUEM:
2

Mopus = 1]+ 0,6 [1]" - C
a) XOPOIITUI paCTBOPUTEID;
0) O-pacTBOpUTEIIB;
B) TJIOXOM PaCTBOPUTEb;
r) OJIHO3HAYHO OTBETUTH HEJIb3S.
3. 3aBHUCHMOCTH OCMOTHYECKOTO JIABJICHHUS OT MOJICKYJIIPHON MacChl MOJIMMEpa 1

MIPUPOJIBI PACTBOPUTENS B COOTBETCTBUM C BhIBOgaMU Diiopu-Xarruica
BBIPAXKAETCs YPAaBHECHUEM:

CE:RT-(A1+A2-C2).

2

Kak rpaqmquKH MOKHO IIPCACTAaBUTh 3TY 3aBUCUMOCTD JJIA ITOJIMMCPIOMOJIOTOB B
OJHOM PaCTBOPUTECIIC:

o RT
a) Beep NPSIMBIX, TIEPECEKAIONINXCS B OJTHOH TOUKE (M—j,
2
0) napaieIbHbIC TPSAMBIC C HAKJIOHOM B 3aBUCUMOCTH OT KOHCTAaHThI XarruHca;
B) npsiMble, TTapasuiesibHbie ocu adcuuce (Ax=0).

Bomnpocsl k 3auery



1. [Tonyuenue BMC wmetomoM mnonumepusanud. MOHOMEpBI ISl CHHTE3a.
MexaHn3Mbl TOIMMEPU3ALINH.

2. Panukansaas nonumepusanus. Maunuaropsl. BiusiHue pa3anuHbix (pakTopoB Ha
paauKanpHyto noimMepusanuio. Ctaauu npouecca.

3. Karnonnas mnomumepusanud. Kartammzatopel. Cragum mnpouecca. Kunetnka
NOJINMEPHU3ALINH.

4. AHnoHHas nosmMepuszanus. IHunurpoBanue, pocT LENU U OOPbIB LEMH.

S. AHHOHHO-KOOpAMHAIMOHHAs noauMepusannsd. Karammsatop Iurnepa-Harra.
MexaHu3M NoNMMepru3anuu.

6. CriocoObl mpoBesieHUsT NoJauMepu3anuu (B OJIOKE, B pacTBOpE, CYCIEH3UH,
OMYJIBCUN).

7. Teopus conommMepusannu. Pasznmuume MeXIy paavKaabHOM W HMOHHOM
COIOJIMMEPHU3ALIUEN.

8. [TosyyeHne MOJUCTUPOJIA  PANAMKAIBHOM W HOHHOM  MOJIMMEpPHU3ALUEH.
XUMHYECKHUE MPEBPALIEHUS TOJIUCTUPOIIA.

0. OcobenHocT 00Opa3oBaHUsl MOJHMMEPOB METOJOM MOJUKOHACHCAIMU. Teopus
Kapozepca.

10. Kiaccudukanus npoueccoB MOJIUKOH/IeH AU, PaBHOBECHAs MTOTMKOHICHCALIUS.
JlecTpyKiusi 1 OOpBIB LIETH MTPU PABHOBECHOW MOJIMKOH ICHCAIIUH.
CunTtes nonuaMuioB. ['uaponuTryeckas moauMepu3aius JaKTaMoB.

11. T'mapoavHamMuyYecKHe CBOMCTBA MAKPOMOJIEKYJ B pacTBOpax. Bucko3umerpusi.
12. CBsA3p XapakTEpPUCTUUYECKOW BSA3KOCTU C MOJEKYJSIPHOM Maccoll M CpeIHUMH
paszmepaMu MakpomoJieKyil. YpaBHeHue Mapka-KyHa-XayBuHKa.

13. Merozs! onpeaeneHusi CpeaAHEBECOBOM U PCEAHEYNCIOBOM MOJIEKYJIIPHONW MacCBhl.
14. Kiiaccuueckass Tteopust pacTBopoB mnosumepoB @Dunopu-Xarrunca. KoncrTaHTa
Xarruaca, BUpuaibHble KO3 UITUESHTHI.

15. PaBHoBecue B pacTBOpax IMOJIUMEP-PAaCTBOPUTENb. TepMOAMHAMUYECKUI
KPUTEPUN PACTBOPUMOCTH.

16. ©O-ycnoBus, 0-pacTBOpHUTEID, 0-remneparypa. duznyeckuit CMBICIT
0-remnepatypsbl.

17. ruOKOCTH IEMHBIX MOJEKYJT U €€ CBI3b C (PU3UKO-MEXaHUYECKUMH CBOWCTBAMHU
ITOJIMMEPOB.

18. Kondopmanuss NOAMMEPHBIX LENEl. YCIOBHUS, JOMYyCKAIOUIUE IOJIHOE
«CBOOOTHOE» BpallleHUE.

19. TennoBoe nABWXKEHME B TMOJUMEPHBIX Tenax. CTAaTUCTUYECKUA CETrMEHT.
CB00OIHO-COUICHEHHAS [IETIh.

Du3uKa NoJUMepPoB

20. CaoiictBa aMOp(dHBIX U KPUCTAUIMYECKUX IMOJUMEPOB. TepMomMexaHUYECKHE
KpUBbIE aMOP(PHBIX TOTUMEPOB.

21. BBICOKO3IAaCTHYECKOE COCTOSIHME MOJMMEPOB. HxkHUI mpenen MOoJIeKyIspHOU
MaccChl, HEOOXOIUMBIN JJIs1 TPOSBIECHUS BRICOKOAIACTUYECKON AeOopMaIliH.

22. Kpucramimueckue noauMepsl. BivusHue opueHTaluu Ha MEXaHUYECKHUE CBOICTBA
IIOJIMMEPOB.

23. XuMuyecKHe NpPEBpAILCHHs MOJUMEPOB (IMOIMMEPAHATIOTMYHBIE MPEBPAIICHMUS,
CIIMBaHUE, OJIOK- U MIPUBUTAS COMOIUMEPU3ALIHS).

24. HapamouekyJsipHas CTpyKTypa NOJUMEPOB.



Bonpochbl K 3Kk3ameHy

1. Knaccudukanus moimMepoB 1o XUMUYECKOMY COCTaBY, MO BETMYUHE MOJIEKYJISIPHOM
MAaCCBlI, IT0 TPOUCXOKIAECHUIO, IO CTPOCHUIO OCHOBHOM LIENN.

2. Knaccugukanus moimMepoB M0 XMMHUYECKON MPUPOJE OCHOBHOM IienH, Mo (opme
MaKpOMOJIEKYJI, 0 CIOCO0Y MOTYUYESHHs], [0 OTHOIIEHUIO K HATPEBY.

3. [lonmmmepwu3zanus. ['eTeponuTHIECKH U TOMOTUTHYECKUM Pa3pbIB BAJICHTHBIX CBA3CH.
PanukaneHas nonmmepuzanus. MexaHuU3M U CTaauy PaguKaIbHOM MOJUMEPHU3ALINM.
NunimaTopsl paauKalibHON MOJTUMEPU3ALUN.

4. Kunetuka paaukaibHOU noiuMepusanuu. Peakiuu nepegaun nenu. PexomOunarms.
Poct makpopanukaiioB u oOpsIB Lienu. BiusHue pa3nuyHbix GakTOpOB Ha PaAUKAIbLHYIO
MOJIMMEPHU3ALNIO (TeMIIepaTypbl, MPUPOJLI KaTalu3aTopa, KOHILEHTPAlMd MOHOMEpA,
naBieHus1). PagukanpHas conoaumepusanus. Teopus cOnoJIMMepU3aliii.

5. Karanutnueckass nonuMmepuzauus. OTIMYMATEIbHBIE YEPThl IO CPAaBHEHUIO C
pagukanbHOU. THMIIMMpOBaHUE, pOCT MAKPOUOHOB, NMPEKPAILIEHUE POCTA.

6. Katnonnas mnomuMmepusanusa. Bo3HMKHOBEHHE akTUBHOrO LeHTpa. Karamuzatopsl.
[Ipumep KaTanUTHYECKON noaumepu3auuu B mpucytctBur SnCly.

7. KuHeTrKka KaTUOHHOM MOJUMEpHU3aIuU (3aBUCUMOCTh CKOPOCTH MOJUMEpHU3AIUU OT
KOJINYECTBA KaTalN3aTOpPA, CTENEHU NOJMMEPU3ALMM OT KOJIMYECTBA WHULIMATOPA U
MoHOMepa). Poiib cokaranuzaropa B KATHOHHOM MOJIMMEPHU3ALUH.

8. AHMoHHas nonumepuzanus. Katanuzaropsl. MexaHn3M aHHOHHOW MOJMMEpPU3alUU B
NPUCYTCTBUH aMHUJa Kallis B CPEJIE JKUIKOTO aMMHAaKa.

9. CnocoObl  OCyIIeCTBIIEHUs TIpoliecca TMoiuMmepusainuu (Oj04yHas, B PacTBOPE,
SMYJIbCUOHHAS U CYCIIEH3HOHHAs).

10. MonHass comonuMepuzanusa. Paznuuuss Mexay paguKalbHOM HW  HMOHHOU
cononuMmepusanuen. Teopusi conoauMep3alni.

11. ITonumepsl HENMPEAETbHBIX apOMATHYECKUX yIriieBoaopoaoB. [lomuctupon. Ceipbe,
MEXaHHU3M MOJIUMEPU3ALUN.

12. CniocoObl moOJIydeHHUs TOJUCTUPOJIAa. XHUMHUYECKUE TMPEBpAIlCHUs TMOJUCTUPOIIA.
[TonyyeHne HOHOOOMEHHBIX CMOJL.

13. Ilonmukonnencarusi. OcoOeHHocTH oOpaszoBaHus mnosumepa. Teopuss Kaposepca.
Krnaccudukanus npoueccoB NoIuKOHACHCAIUH.

14. TepMoauHaMKKa MOJIUKOHJICHCAIIMU. MeXaHW3M PaBHOBECHON MOJMKOHICHCAIIUH.
[Iporueccel qecTpyKIuu 1 00pbIBa LIETIH IPU PAaBHOBECHOM MOJIMKOH ICHCALIH.

15. Ciocobbr  monydenue mnosmdTUICHTepedTanata. Ceipbe. XHUMHU3M TMpoIecca.
Ocobennoctn monydenuss u3 aumetrwinrepedranara (IAMT) u sTwneHrnukons, w3
TepeTaneBON KUCIOTHI M STUIICHTIIUKOJIS.

16. Cuares  momumamunoB.  Ceipbe.  [IpoMmblnmieHHBIE  CIIOCOOBI  TOJYYCHHS.
I'maponuTryeckas monuMepu3alus JaKTaMoB.

17. XuMuueckue npeBpalleHus NoJMaMuI0B (3aMellleHne BOJA0PO/ia B AMUJIHBIX TpyTIa,
B3aMMOJIeHiCTBHE C (POPMaBbAETUIOM B IPUCYTCTBUU KHUCIIOT).

18. Meronpl omnpeneneHus MOJEKYJSIPHBIX Macc monumepoB. CpenHeBecoBas U
CPEAHEYMUCIIOBAs MOJIEKYJISIPHBIE MacChl. OCMOMETPUYECKUN METOJ.

19. YpaBuenue Mapka-Kyna-XayBunka. CBsA3b XapaKTEPUCTHUUECKOW BSI3ZKOCTH C
MOJIEKYJISIPHOM MAacCOW M CPEAHUMH pa3MepaMHu MaKpOMOJIEKYJ. Bucko3nuMerpuueckui
METOJl OMNPENEICHUS] MOJIEKYJSIPHOM Macchbl MOJUMEpPOB. OmnpeneneHue CTENeHu
CBEPHYTOCTU U (POPMBI MAKPOMOJIEKYJI BUCKO3UMETPUUYECKH (3HAUCHHE MTOKA3aTeIs «a»
B ypaBHeHUU Mapka-KyHa-XayBuHKa).



20. Inddy3noHHBII METO ] OTIPEIeTICHUS CPETHEBECOBON MOJIEKYIISIPHON MacCchl. MeTon
Jlamma. MeTon yneTpaneHTpudyrupoBaHusl.

21. CBeropaccessHHE KaK METOJ, ONPEAEIICHHUsS CPEIHEBECOBOM MOJIEKYJIIPHOM MacChl.
XUMHYECKUI METO/]T ONIPEICIICHUSI MOJICKYJISIPHOM MACCHI.

22. PactBopel monuMepoB. DakTOpbl, OMpEIEAIONIUe pPacTBOpPEHHE HW HaOyxaHue
noJiuMepoB. TepMoIMHaMUUECKUil Kputepuil pacTBopuMocTd. O1leHKa THOKOCTH LIETIH.
[ToHATHS «XOPOLINID U «IIJIOXON» PACTBOPUTEIID.

23. Knaccuueckass Teopusi pacTBOpoB nosumepoB Propu-XarruHca. 3aBUCHMOCTD
OCMOTHYECKOr0 JABJICHHUS OT KOHUEHTpaluuu Noiumepa B pactBoputene. KoHcranta
Xarruaca, BUpuaibHble KOYPGUIHUEHTHI U UX (PU3UIECKUN CMBICIL.

24. PaBHOBeCHE B pacTBOpax MOJUMEP-PACTBOPUTEIIb. BO3MOKHBIE Cllyyau pacciliOCHUs
CUCTEMBbl ~ aMOP(HBIM  MOJUMEp-pacTBOpUTENh.  0-yciioBus,  O-pacTBOpHUTEIb,
O-remneparypa.  ®dusmueckuit  cmpicn  O-temmepaTtypsl.  «HeBo3myIeHHbBIE)
MaKpOMOJIEKYJIBI.

25. I'mpgponnHaMuYecKue  CBOMCTBA  MAaKpOMOJIEKYJ B pacTBopax. Bs3KocTb
pa30aBIIEHHBIX pacTBOpOB (oTHOCHTENBHAS, yAENbHAs, IIPUBEICHHAS,
XapaKTEepUCTHYECKAs).

26. 'MOKOCTh LIETIHBIX MOJIEKYJ M €€ CBA3b C (PU3MKO-MEXAHMYECKMMHU CBOMCTBAMU
nmonuMepoB.  [loTeHIManbHOE  3HAYEHWE  DHEPIMM  BHYTPEHHETO  BPAILCHUS.
[lepemenienne oTaeAbHBIX THOKMX YYaCTKOB MAaKPOMOJIEKYJI.

27. Kondopmanus nonumepHbix meneid. OcHOBHBbIE BUbI KOH(MOpManuii. BHyTpeHHee
BpAIlICHUE MAaKpOMOJIEKYJI. 3aBUCUMOCTh MOTEHIHAIBHON 3HEPTUH OT yIja IOBOPOTA.
VYcnoBus, A0MyCKaloIMe MOJHOE «CBOOOJHOE» BpalCHHE.

28. TenoBoe IBMKEHHUE B NOJMMEPHBIX Tesax. [[oHATHE O CTATUCTUYECKOM CETMEHTE.
TepmonuHamMuyeckass ~ THOKOCTb  IIETIH. Kunernyeckass =~ ruOKocTh  IIETH.
CB00OOIHO-COUICHEHHASI LIETIb.

29. Haubonee BeposATHOE CpEIHEKBAJPaTUUYHOE pPACCTOSHUE MEXAY KOHIaMU
MAaKpOMOJIEKYJIbL. TepMoInHaMuYecKasi BEpOSITHOCTh Lemnud. [lapaMeTp xKeCTKOCTH LieTH.
@akTopbl, ONpenessle THOKOCTh Iend MNoJuMepa (BEeJMYMHA IMOTEHIUAIBLHOTO
Oapbepa BpallleHusl, MOJIEKYJISIpHas Macca, 4acToTa MPOCTPAHCTBEHHOW CETKH, pa3Mep
3aMeCTUTENICH, TeMIepaTypa).

30. CnocoOHOCTh MOJIUMEPOB K  KpHUCTAUIM3alMM  (CTPOEHUE 1IeTH, DHEPrus
MEXMOJIEKYJIIPHOTO B3aMMOJIEUCTBHSI, THOKOCTh LIENH, MNIOTHOCTh YIIAKOBKU MOJIEKYJ).
31. CpoiictBa aMOpPpHBIX M KPUCTAIUIMYECKUX TMOJUMEPOB. TepMoMexaHUYeCKUe
KpuBble aMOp(HbIX monuMepoB. [IpakTuueckoe 3HaueHHE Yy4eHHS O (Pa30BBIX HU
(U3NYECKUX COCTOSHUSAX MOJTMMEPOB.

32. BBICOKO?JIaCTHUECKOE COCTOSIHUE MOJIMMEPOB (TepMoJuHamMuka). Hwxkauil npenen
MOJICKYJIIPHOM Macchl, HEOOXOIWMBIH JUIsi TPOSBJICHHUS BBICOKODJIACTUYECKOMN
nedopMarum.

33. BsazkoTekyuee cocrosiHue mnoiuMepoB. Kpucramnmueckue mnonauMepbl. Kpubas
PACTSKEHUSI KPUCTAJUIMYECKOrO IMonumepa. BiusHue opueHTanuyM Ha MEXAHUYECKHE
CBOMCTBA MOJMMEPOB.

34. CTpykTypa 1 OCHOBHbBIE CBOMCTBA MOJIMMEPHBIX TeJl. AMOp(HbBIE U KPUCTATIIUYECKHE
nonumepsl. Temneparypa cTekinoBaHus. MexaHu3M KpUCTaUIM3aLnH.

35. XuMHu4ecKkne MpeBpaAlICHUs MOIUMEPOB. Peaknuu, NpUBOASIIME K YBEIMYECHUIO
CTENEHU MOJMMEpU3aluK (CIIMBaHKeE, OJIOK- U TPUBUTASL COMIOJIMMEPHU3ALINS).

36. XuMuueckue mpeBpanieHuss noJuMepoB. llomMepaHanornyHble MpeBpaIeHUs
(moy4yeHue noiIuMepoB, cylbdupoBanue, Moaudukamys, cyiabHoXIOpUpOBaHUE U T.1.






