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1. IEJIM Y1 3AJIAYM TUCTUTIINHEI

Lean ocBOeHMSI AUCHUNIMHBI (MOAYJISA):

Lenb: popmupoBanue 3HaHUN OCHOBHBIX OCOOCHHOCTEH CBOMCTB BRICOKOMOJIEKYIISIPHBIX
COCIMHEHUH, METO/IOB CHHTE3a MOJIMMEPOB MX CTPYKTYPhI U 00JIaCTH IPUMECHCHHUS

3agaun:

3aaun U3y4eHus TUCITUTIIIUHBI:

- ¢popMupoBaHre 0a30BbIX 3HAHUH O KIacCHU(UKAIIMU TTOJTUMEPOB B 3aBUCUMOCTH OT
MIPOUCXOXKICHHS, XHMUUYECKOT'O COCTaBa U CTPOCHUSI OCHOBHOM I1€TTH, B 3aBUCUMOCTH OT
TOIIOJIOTM MaKPOMOJIEKYIT;

- opMUpOBaHUE MIPEACTABICHUI 00 OCHOBHBIX CBOMCTBAX MOJUMEPHBIX BEUIECTB,
00YCJIOBJICHHBIX OOJIBIITMMH pa3MepaMu, IETHbIM CTPOCHUEM U THOKOCTBIO MaKPOMOJICKYI.

- MPUOOPETECHHNE HABBIKOB BJIAJICHHS SKCIIEPUMEHTATILHBIMU U TEOPETHUECKUMH METOIaMHU
CHHTE3a M aHaJIN3a MOJUMEPOB;

- popMUpOBaHUE y CTYJACHTOB YMEHHM, IO3BOJISIOIIMX UCIIOIH30BATh MOTYYCHHBIC 3HAHUS
JUTSL pEIICHUs KOHKPETHBIX 33/1a4 MOJYYeHHS MTOJTMMEPOB C 3a/IaHHBIMHU CBOMCTBaMU, B TEXHOJIOTUU
nepepaboTKU MOJIIMMEPOB, ONPEAeICHUN MOJICKYISIPHOM MacChl U Ap. GUZNKO-XUMHUYECKUX
XapaKTEPUCTHK MTOJMMEPOB.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OOII
Huxn (paznen) OIl: B1.0O
TpeGoBanus K npeABapuTeIbHOI MOATOTOBKE 00y4ar0Ierocs:

CTyI[eHT JOJIKCH BJIAICTh OCHOBHBIMU METOJaMH OPraHUYICCKOTO CUHTE3a, YMCTh
IJIAaHUPOBATb BO3MOKHBIC ITYTU CUHTEC3a OPraHUYCCKUX COCHHHGHHﬁ, BJIaACTh MCTOAAaMHU aHalIn3a
u I/II[GHTI/I(bI/IKaLII/II/I OpPraHu4YCCKHuX COCJIMHECHUH.

OpraHquCKa;I XUMUA

JAucuuniannabl (MOAYJIM) U MPAKTUKH, IJI51 KOTOPbIX OCBOCHUE TAHHOM IHCHUIINHbBI
(MoayJis) He00X0AMMO KaK MpeanecTBYIOLIee:

Hayuno-uccienoBarenbckas pabora
[IpenuroMHast mpakTHKa

IIpukitagHas opraHuyecKkast XUMUs
3. OFBEM JIUCHHUIIVIMHBI

O0mas Tpya10eMKOCTh 6 3ET
YacoB 110 yueOHOMY IIaHy 216
B TOM 4HcCJIe:

ayJIUTOPHBIC 3AHATHUS 112
camocTosiTeNlbHas paboTa 57
4acoB Ha KOHTPOJIb 27

4. INTAHUPYEMMBIE PE3YJIBTATbBI OBYUYEHMUS 110 JUCHUIIVINHE,
COOTHECEHHBIE C INTAHUPYEMbBIMHU PE3YJIIbTATAMHU OCBOEHUASA
OBPA3OBATEJIbHOM ITPOT'PAMMBI

OIIK-1.3: ®opmynupyeT 3aKI0UEHHS] U BBIBOJIBI 10 Pe3y/IbTaTaM aHaJIN3a JINTEPATyPHBIX
JTAHHBIX, COOCTBEHHBIX SKCIIEPUMEHTAIBHBIX U PACUETHO-TEOPETHUECKUX pabOT XMMUYECKOMH
HaNpaBIEHHOCTH

OIIK-2.1: PaboTaeT ¢ XUMHYECKMMH BEIIECTBAMH C COOJIIOJICHUEM HOPM TEXHUKHU
0€30I1aCHOCTH

OIIK-6.1: IlpencraBnser pe3yabTaThl padOTHI B BUE OTYETa IO CTaHAApTHOU hopme Ha
PYCCKOM SI3bIKE



5. BUJAbI KOHTPOJIA

Buael KOHTpOIs B cemecTpax:

9K3aMCHbBI 8

3a4YE€ThI 7

6. A3BIK IIPEIIOJJABAHUA

SI3BIK TTpenogaBaHus: pyCCKUi.

7. CTPYKTYPA U COAEPKAHUE JUCIHUIIJIMHBI (MOAYJIA)

Kon HanmeHoBaHMe pa3/ie/ioB U Bun Cemectp | Hacos | Hctou- | Ilpumeuan-
3aHAT. TeM 3ansatus | / Kypce HUKH ue

Oo0pa3oBaTte/ibHbIE TEXHOJIOTHH

Cnmcok 00pa3oBaTe/IbHbIX TEXHOJIOT Uil

1 | AKTHBHOE CITyIlIaHHE

2 |Wudopmannonnsie (IUPpOBHIE) TEXHOIOTUU

3 [Metozpl rpynmnoBoro penieHus TBOpUECKHX 3ana4 (Metox Jensdu, meron 6-6, meTo

PP . S PP rcoomanodt ceroe e e Lo come o o ose o xxa o) axoome xxoem o )

8. OHEHOYHBIE MATEPHAJIBI IJIA1 ITIPOBEJEHUSI TEKYIIEA A
MNPOMEXYTOYHOU ATTECTALIUN

8.1. OueHo4HbIe MaTepHAJIbI IJIS1 IPOBEJACHHUS TEKYyLIeH aTTecTaAluu
[IpuBeneHs B npriiokeHUu |
8.2. OuenouHble MaTepHAaJIbI /151 IPOBEAEHHUS MPOMEKYTOUYHOM aTTeCTAlINH
[IpuBeeHbI B MPUIOKEHUH 2
8.3. TpeGoBaHus K PeliTUHT-KOHTPOJIIO

[TpuBeneHs! B mpuiioxkeHuu |

9. YYEBHO-METOJUYECKOE U UTH®OPMALIMOHHOE OBECIIEYEHUE
JUCHUILIMHBI (MOLYJIS)

9.1. Pexomenayemasi quTeparypa

9.3.1 IlepeyeHb MPOrpaMMHOIO O0ecreYeHUs!

Adobe Acrobat Reader

Kaspersky Endpoint Security 10 ms Windows

Foxit Reader

Origin 8.1 Sr2

ISIS Draw

Google Chrome

OpenOffice

O | N|ojo|b~lWIN]|F

.3.2 CoBpemeHHbIe TpodeccHOHATbHBIE 0a3b1 TaHHBIX U HH(OPMAIMOHHbIE CIPABOYHbBIE
CHCTEMBI

1 9BC IPRbooks




Hayunas snektponnas 6ubnmoreka eLIBRARY.RU (moanucka Ha sxypHAIIBI)

9BC «Jlaup»

2
3
4 SbC BOOK.ru
5

OBC «YHuBepcuTeTckas OMOINOTeKa OHIIAMHY

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI (MOY JIS)

AyauT-s Oob6opynoBanue

2-411 KOMIUICKT Y4eOHOU MeOesTH, MePeHOCHOH HOYTOYK, MPOEKTOP

11. METOJUYECKHUE MATEPHUAJIBI VIS OBYUYAIOIUXCSI IO OCBOEHUIO
TACIHATITAHBI

MeTtoanueckue YKa3aHUus ITPUBCJACHBI B ITPUJIOKCHUN 1




MpunorkeHue 1.
MeToanyeckue MaTepHAaJIbI JAJs1 00yYAOIIUXCS NPH 0CBOCHHH JUCHUIIIHHbBI

Oo0pa3oBaTebHbIE TEXHOJIOTHH

YyebHasa nporpamma — HaUMeHOBaHWe pasaenos | Bug 3aHaTus Ob6pa3oBaTesibHble TEXHOI0MUMU
nTem

Benenue. Mpeamer n 3agaum Kypca. Tema 1.
Cunme3s noaumepos

1. OcHoBHble noHATMA U  onpegenexua. | Jlekuma TpasuumoHHble (GpoHTasbHas
BarkHeliwmne cBOWCTBA MNOJIMMEPHbIX BELLECTB. neKums)
Knaccudukaums nonnmepos 2. Knaccuopukaums
OCHOBHbIX METOA0B NOJIy4EeHUA NOIMMEPOB. MpakTuueck LUundposble (nokas
3. PaguKkanbHaa noaMmepusauma. Ne 3aHATUA npeseHTauui)
PagmkanbHasa cononmmepusaums.

JNTabopaTtopH ble | TexHonorus
4, Cnocobbl nposeaeHuA 6

paboThbl npobaemHoro obyyeHus
noanmepmsaumm

lpynnoBsas paboTa

5. MoHHaa nonumepusauma. KaTuMoHHaA
nonMmepmsauna. AHMOHHaA NOAMMepU3aLma.
KaTanusartopbl.
6. NonnkoHaeHcaumA. Tunbl peaKkuni

nofMKoHgeHcaumun. 7. MoayyeHne noavamuaos.
OcHoBHble cnocobbl nofyyYeHns

8. Tepmunueckaa noanmepusaums.
CuHTes nonucTupona u
NOSIMMETUNMETUAMETAKPMIATA

(MMMA) paauKanbHOW nonumepusalmen B
macce.

9. CuHTes nonumepoB. PaguKanbHaa w
MOHHaA noaumepwusauua. PeweHne 3agady no
KUHEeTUKe nonnmepusaumu. 10. CuHTe3
noaMcTnpona " NMVIMA pafAnKanbHOM

noAMmMepu3saLmet B CycrneHsmm.
11. cCononumepuzauus.

12. Monumepwusaums B pactsoputene. CUHTe3
NMMVIMA B pactBopuTene. 13. CUHTE3 NoAnMMepoB
MEeTOLOM MOJIMKOHAEHcaUMmK. MexaHu3m




paBHOBeCHOﬁ NONIMKOHAEHCAUNN.

14. CMHTE3 NONMMEPOB METOAOM
noavKoHaeHcauun. NMonyyeHne pesonbHOM
CMOJ1bl HePaBHOBECHOM NOJIMKOHAEHCALMEN
deHona n popmanbgernaa.

15.  OcHosHoe ypaBHeHWe paBHOBeCHO

NONNKOHAEHCALMN.

Tema 2. Nekumn TpagmumnoHHble (ppoHTanbHan
1. MaxpomoneKxynsl u ux nogedenue 6 nekums)

pacmeopax

MakpomoneKkyna B pacteopax. | I1PaKTHyeck LUundposble (Nokas npeseHTaymi)
TepMmogMHaMUYECKUIA KpUTEPUIA PACTBOPUMOCTH. | M€ 3aHATUA

2. BuckosnmeTpus KaK meToz,
onpeaeneHns cpeaHeBA3KOCTHOWM
MOJIEKYNSIPHOM Macchl.
3.MoneKkynapHble Macchbl U
MOJIEKY/IAPHO-MACcCOBble pacnpeaeneHums.
4. AHUNMHOBBIN meTon, onpeaeneHua
KapboKcHAbHbIX rpynn.

5.Cnocobbl onpeaeneHna MoNeKkyNApPHbIX
Macc NoIMMepOoB.

cnocob

onpegeneHnAa MOﬂEKyI’IﬂpHOVI MaccCbl nosinmepos.

6.BuckosnmeTpuyecknit

7.PactBopbl nonnmepos. Teopua Pnopu-XarrmHca.

JNlabopaTtopH ble
paboTbl

Tema 3. llonumepnoie mena MpaKTuyecK TexHonorus

1. CTpyKTypa W OCHOBHble ¢M3MYecKne| M€ 3aHATUA npobnemHoro oby4eHus

CBOWCTBA NOJIMMEPHbIX Te. lpynnosas paboTa

2. Tpn GU3MYECKUX COCTOAHUA aMOPOHbIX

NnoJIMMepoB.

Tema 4. Xumuueckue ceolicmea u xumuueckue Nekuma TpaAnumnoHHble (ppoHTaNbHan

npespauieHus NOAUMEPOE nekums)

1. MonumepaHanormyHble

NPeBPaLLEHUs 1 BHYTPUMOEKYAAPHbIE peakuuu. | [PaKTMyecK Lindposble (nokas npeseHTaumii)

2. XuMWueckue npespalueHus nonmmepos. | 1€ 33HATUA TexHonorusa
npobaemHoro obyyeHus
lpynnosas paboTa

Tema 5. Ananumuueckuii KOHmMpPob no1UMepos | JlabopaTopH TexHonorus

1. KayecTBeHHbIV aHaNU3 NOIMMEPOB. ble paboTbl npobnemHoro obyyeHus

lpynnosas paboTa




OnpepeneHne  NPUHASNEKHOCTU K BMC.
Cneunduueckune uBeTHble peaKLuu. MpaKTnyeck Mpynnosas pabota
2. KonunuecrseHHbI aHanus ne 3aHATUA
noAMMepoB.  DNeMeHTapHbIM aHaIM3 cocTaBa
nosvmepa.

3. NaoeHTudMKauma nonmmepos.

4, KauecTBeHHbI aHanU3 NoJMMepPOB Nno
npoayKTam nuponamsa. 5. KauectseHHbI aHam3
NnoJIMMepoB.

AHann3 NnoAnmepos Mo rpynnam.

TpedoBaHus K PEHTHHI- KOHTPOJII0 ANCUMNINHDI
«BbIicokoMostekynsipHble coemuHenus» |V kypc — (3auem, sxzamen) 100
bannos
7 cemecmp- 3ayem

Mogaynb 1. Pasgen I Knaccnoukaums noAMMepOB. CuHTes noAMMepOB.
PagnKkanbHaa 1 MOHHaA nonMmepusaums. Cnocobol NnpoBeaeHMA NOANMEPU3ALUNMN.

Tekywwana paboTa ctyaeHTa — 15 6annos

CamocTosTenbHasa pabota — 10 6annos

NTorosoe TectupoBaHue — 25 6annos

| KoHTponbHasa Touka — 50 6annos

Moaynb 2. Pasgen 2. CuHTE3 MNOJIMKOHAEHCALUMOHHbIX MNOAMMEPOB. PaBHOBECHas W HepaBHOBECHas
nosanMKkoHgeHcaumsa. CuHTes noiMammnaos. MonekynapHaa macca NoMMepoB.
TeKkywasn paboTta ctyaeHTa — 15 6annos

CamocrosTenbHan pabota — 10 6annos

NTorosoe TectupoBaHue — 25 6bannos

I KOHTPO/bHaA To4Ka — 50 6annos
Bcero: 100 6annos

IV kypc 8 cemecmp - sx3amen 2 TpumecTp.

Mogaynb 1.
NabopaTtopHblie pabotbl: Nel —5 6annos

Ne2 — 5 6annos
Ne3 — 5 6annos

Ne4 — 5 6annos

CemuHapbl NO TEMaM: CUHTE3  MOAUMEPOB METOAOM NOSMMEPU3aLUM 1 onpeaeneHne MoNeKynAPHbIX Macc
nonnmepos — 5 6annos | KOHTpobHasA TouKa — 25 6annos Moaynb 2.



NabopaTtopHble paboTbl: Ne5 -5 6annos

Ne6 — 5 6annos

CEMMHapr no TemMmam: NOZIMKOHAEHCAUNOHHbIE NOZIMMEpPDbI (CMHTE3, CBOVICTBa) M pacTBOpbl NOMMEPOB — 5

6annos |l KOHTPO/IbHAA TouKa — 15 6annos 3 TpumecTtp. Moaynb 1.

NabopaTtopHble pabotbl: Ne7 —5 6annos

Ne8 — 5 bannos

| KOHTpPONbHas Touka — 10 6annos Moaynsb 2.
CemuHapebl no Temam: amopdHble " Kpuctananyeckune nonMmepbl,

noAMMepaHanorMyHble npespaweHma — 5 6annos

NTorosasa KOHTpO/IbHan paboTa — 5 6annos

Il koHTponbHas Touka — 10 6annos
dk3ameH — 40 6annos

Bcero: 100 6annos

Ikana ¥ KPUTEPHUH BHICTABJICHUS OLEHOK MO AUCHUIIUHE:

LWkana 7 Kputepum BbICTaB/IEHUA  OLEHOK "oTAnyHo", "xopouwo",
"yA0BNEeTBOPUTE/NIbHO", "HeynoBieTBOPUTE/IbHO" OnMnCaHbl B JIOKanbHOM
HOPMATUBHON [OKYMEHTaLUK TBepcKoro rocyaapcTBeHHOro yHuBepcuTeTa (MonoxkeHume
o] pPenTUHIoBOM  cucTeme obyyeHus CTYAEHTOB TslY). MonoxntenbHan oueHKa

MOKET ObITb BbICTaB/1E€HA TO/IbKO B TOM Cny4ae, eCn BbINOJIHEHbI BCe VIH,EI,MKaTOpr).



MpunorkeHue 2.

5.2. OueHo4yHble maTepuanbl

Ouenounbie MaTeprabl (POHA OLEHOYHBIX CPEICTB)

Homep MpaBUNbHbIN Kputepu
3a4aHun | oTBeT (Katou) "
A

oLeHMuBa

CopepkaHue Bonpoca/3agaHua
HUA
33J,aHuUi
3a0anus 3aKpelmo2o muna

1 A — ataktuueckue | 1. Onmuueckas uzomepus 1eMeHMAPHBIX 36eHbES 8 1 6ann 3a

MOJEKYIAPHOU Yyenu 8iusiem Ha NPOCMpPpancmeeHHoe npasub
b- cmpoeHue noiumepos. B cesizu ¢ uem nonumepwvt oensim Ha | yp)ii
CMHANOTAKTAHECK amaxkmuyeckue, uzomaKkmu4eckue u
ne CUHOUOMAKMUYECKUE. Coomnecume nazeanus OTBET
B C onpeoeneHUusIMU.
) A. IHlonumepsi, 8 KOMopwvlx OeCnOPsAOOUHO UepPedyIOmCcs
N30TaKTMYecKme
accumempuueckue amomvi D- u L- kongueypayuu.
b. Ionumepol 6 MONEKYISAPHOU Yenu KOMOPbIX
nonepemMeHHO Yepedyomcs AcCUMempuyecKue amomol
yenepooa D - u L- kongpueypayuu.
B. Ilonumepul, 6 Komopwix accumempuieckue amomol
yenepooa umerom Kaxyo-iubo ooy (D- unu L-)
KOHGhuzypayuro.

2 B MepBoW CTaguen pagmKaabHOM NoMmepusaLmm 1 6ann 3a
ABnAeTcA 06pa3oBaHME aKTUBHOIO LeHTpa. Kakomn npasuib
aKTUBHbIN LEHTP COOTBETCTBYET 3TOMY BUAY HbIA OTBET
nosiMmepusaumm.

A. Kap6aHM1OH,
b. MOH KapboHuUA,
B. cBo6oaHbIN paguKkan.

3 b MepBoii cTagmMer MOHHOM KaTUOHHOM noanmepusaumm | 1 6ann 3a

ABnAeTCcA obpasoBaHue aKTUBHOrO npasuib
LeHTpa. KaKoi aKTMBHbIN LUEHTpP HBIW OTBET
cooTBeTcTBYET aToMy BMAY

nosiMmepusaumu.

A. Kap6aHM1OH,
b. noH KapboHus, B.

cBoboaHbI paguKan.




MNepBoOM cTaguer  MOHHOM aHUOHHOM NOAMMEPU3aLUN

1 6ann 3a

ABnAeTca obpasoBaHue aKTUBHOIO npasuib
LeHTpa. KaKoi akTMBHbIN LUEHTpP HbIV OTBET
cooTBeTcTBYeT aTomy BUAaY

nonMepusaLmu.

A. KapbaHu1OH,

b. MOH KapboHuUA,

B. cBO60OAHbIN paguKan.

1. Kakumu metoZamum MOXKHO onpeaennTb 1 6ann 3a

cpeaHeMaccoBy0 MONEKYIAPHYIO Maccy Nnoanmepa: npaguib

A MeToAaMM cBeTopaccenHus, HbIN OTBET

yAbTpaueHTpudyruposaHma, AudpdysnoHHbIM;

b namepsna cBOMCTBA, 3aBUCALLME OT YMCAA YacTuUL, B

pacTBOpe: OCMOTMYECKOE AaBieHne, 36ynno- u

KpUoCKoNUs;

B M3mepAana BA3KOCTb pPacTBOpPOB;

[ XUMUYECKUI MeTOoZ NO KONNMYECTBY KOHLLEBBIX rPynn.

Bo CKO/MIbKO pa3 M3MeHUTCA cpeaHAna cTeneHb 1 6ann3a

noMmepusaumnm x noammepa npu NoIMMepusaumm npaswu/b

MeTunakpuaaTa B macce, MHULMNPOBAHHOM Hblit OTBET

pasnoxeHnem aszo-buc-nsobytmpoHutpmuna npm 70°C,

€CNU YBENNYNTb KOHLUEHTPaLUMI0 MHMUMaTopa B 4 pasa:

A He uameHuTcs;

b yBenanuutbcAa B 2 pasa;

B ymeHbwMUTCA B 2 pasa;

[ ymeHbwwuTCA B 4 pasa;

[ ysennuntbca B 4 pasa.

1. CuHTE3 cTepeoperynsapHbiX NOAMMEPOB NPOBOAAT 1 6ann 3a

aHWOHHO-KOOPAMHALMOHHOM noaMmepusaumen npasunb

HbIl OTBET

KOMMAEeKCHbIM aTanmsaTtopom Limrnepa-Hatra.
YKaxKute Kakme coeanHeHUA BXOAAT B COCTaB
KaTanmsatopa Uurnepa-Hatra.

A meTannoopraHuyeckme coegmHenua 1-3 rpynnol, b
METaNN00pPraHMYeCcKMe coegMHEeHNA aNOMUHNUA U
xnopuaa TUTaHa,

B Knucnotol Jlbtounca.

[ nepeKncHole coeguHeHmns.




B Kakne MoHOMepbl HY}XHO BbIBpaTb A1a NOAyYeHUA
nonMMepa Kaacca noNMammaos?

A NH-(CH2)s-COOH;

b HO-R-OH + HOOC-R -COQOH; B

NH>-R-NH; + HOOC-R -COOH;

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

1 6ann 3a
npasuib
HbIlA oTBEeT

) 33aBMCMMOCTb OCMOTUYECKOIO AaBNEHUA OT
MONEKYNAPHOM MAcCbl NOAMMEPA U NPUPOAbI

1 6ann 3a
npaBub

pacTBOpPUTENA B COOTBETCTBMM C BbIBOAAMM
dnopuXarrmHca BbipaxKaeTca ypaBHEHUEM:

11

— ORTO(A.OA,O0C,).

G,
Kak rpaduyeckm MoXKHO NpeacTaBuTb 3Ty 3aBUCUMOCTb
AN NOIMMEPTOMOJIOTOB B O4HOM PacTBOpUTENE:

A BEEp NPAMbIX, MepeceKatowmxca B O4HOM
ORT O

TOYKe DD_

MZDDD; O

b napannenbHble NpAamblie C HAK/IOHOM B

3aBMCUMMOCTM OT KOHCTaHTbl XarrMHca;

B npAmble, napannenbHble ock abecumcc (A2=0).

HbIM
oTeeT

10

B Kak MOXHO NOBbICUTb MONEKYNSIPHYIO Maccy
noanmepa, Noay4aemoro MetToom obpaTumon
NO/IMKOHAEHCaUUn nNpu AaHHOM creneHun npespaweHnA
«P»?

A nosblWeHUEM TeMNepPaTypbl;

b noBbilWeHNnem KOoHLEeHTpaLUuUn KaTtanmsaTopa;

B yoanenmnem sbigenatoweroca HMC;

I BBeAeHNeM MOHODYHKLMOHANbHOrO MOHOMEpa.

1 6ann 3a
npasunb
Hbl
oTBeT

3aoanua omkpeimozo muna

BbluMcanTe coCcTaB a3e0TPOMNHOM CMECH B NPOLLEHTAX NPU CYCNEeH3MOHHOM
cononnmepusauun TetpadTopatTuaeHa n sTuneHa. KoHcTaHTbI

conoanmepmsaunm ogHoro moHomepa r1 0,85, a apyroro r20,15.

3 banna




MpaBuAbHbIA OTBET (KAtOY):

1. Bbluncnsem coctas cononmmepa  mp=(rz-1)/(r1-1)=(0,15-1)/(0,85-1)=5,66

1 6ann

2. Onpeaenaem MacCcoBOe COOTHOLIEHME MOHOMEPOB: 1 6ann
M (C2Fa)= 100 r/monb; M (C2H4)= 28 r/monb
1 6ann
MaccoBoe COOTHOLWEHNE MOHOMEPOB:
mw=5,66*(100/28)=20,2
Utoro: 3
3. CocTaB a3e0TPONHOM CMEeCH B CONOIMMEpE: 6anna
C1- CaoF4, C3 - CaHg,
C1/ C2=C1/(1- C1)=20,2; C1=0,953 macc.; C2=0,047 macc.
OTBeT: cocTas cmecu B cononmmepe 95,3% macc C2Fa 1 4,7% C2Ha
2 Mpw paanKanbHOM CONOAMMEPU3ALNM CTUPOIA U BUHMIALETATa, KOHCTaHTbl 3 6anna
CononnMmepu3aumnm paBHbl cootTBeTcTBEHHO 55 1 0,01. Kakon cTpyKTypbl
06pasyeTca cononmmep, eciM MOHOMEpPHaA CMeCb MMeNa SKBUMOJIAPHbIN
cocTaB?
MpaBuAbHbIA OTBET (KAHOY): 1 6ann
1. Onpeaensaem npomsBeneHne KOHCTAHT CONONMMEpPU3aLUNK:
r1* r,=55*0,01=0,55 1 6ann
2. Mpu r1* r2<1 yepegoBaHME MOHOMEPOB B COMO/IMMEPE HOCUT C/Ty4aliHbIN 1 6ann
XapaKTep.
3. KoHcTaHTa cononvmepwsauum cTvpona ribosblie eAnHULbI, a rz BUHWAAUeTatTa  |j4-o.o. 3
MeHbLLEe eauMHULbI. 1A 3TOro cayydas npu NtobbiX COOTHOLIEHMAX MOHOMEPOB B 6anna
ncxoaHom cmecu obpasyertca cononmmep, oboralleHHbIA CTUPOJIOM.
OTBET: CONOAIMMEpP B OCHOBHOM COAEPKUT 3BEHbA CTUPOA.
3 KakoBa MmaKCcMManbHO BO3MOKHAA CTeNeHb NOIMMEpPU3aLmmn X npum 3 6anna

nonMkoHAeHcaumn 36,5 r agunMHoBoOM KMCNoTbl U 12,4 r 3TUNEHTINKOAA NPKU
rnybuHe NnonnMKoHaeHcauum p=17?




MpaBuAbHbIA OTBET (KAtOY):

1. Onpepensem mMo/ibHOE COOTHOLIEHWME MOHOMEPOB:

M (CH20HCH20H)=62 r/monb, M (HOOC-(CH2)a-COOH)=146 r/monb
B peakuwuu yyasctsyet 36,5/146=0,25 mons

2. MonbHoe cooTHoweHne r=0,2/0,25=0,8

3. CreneHb nonumepusauunm npu p=1

X=(1+r)/ (1- r)= (1+0,8) /(1-0,8)=9

OTBET: MaKCMMaANbHAA CTeNeHb nonnmepumsaunm paBHa 9.

1 6ann

1 6ann

1 6ann

NToro: 3
banna

4 KaTanumsaTopbl......BbI3bIBalOT CBOBOAHO-PAANKANbHYIO MOANMEPU3ALNIO
COeANHEHWNN C HEHACbILLLEHHbIMW CBA3AMMU.

1 6ann

O6a3aTenbHble 3/1eMeHTbl OTBETA (KAHOY):

MepoKcuabl, rmaponepexkncu

5 MonukoHAeHcaumMeln Ha3blBaeTCA Npouecc.......

1 6ann

ObsaszaTenbHble 3/1eMeHTbl oTBeTa (Katou):

HW3KOM >1eKyNAPHbIV MPOAYKT, BBICOKOMONEKYNAPHOE COeaUHEHNE

6 MexaHM3M aHMOHHOM NOAMMEPU3aLMM BKIKOYAET cieaytowme cTaguu....

1 6ann

Obsa3aTenbHble 3/1eMeHTbl oTBeTa (Katou):

NHnumMm poBaHMe, pocT Lenu 1 obpbiB LEenn

7 CBA3b XapaKTEPMUCTUUYECKOMN BA3KOCTU C MOJIEKY/IAPHON Maccon 1 cpeaHummn

pasmepammn MakpoMosieKy/s1 ONUCbIBAETCA YPaBHEHUEM....

1 6ann

Obs3saTenbHble 3/1eMeHTbl 0TBeTa (K/tou):

YpasHe e MapKa-KyHa-XayBunHKa

8 Mpyn nonnmepmsauunn NPOUCXOAMUT...... pa3pblB  BaNIEHTHbIX  CBA3EM
MOHOMEPOB.

1 6ann

Obs3aTenbHble 3/1eMeHTbl 0TBeTa (K/tou):




leTepon UTUYECKUIN U TOMOSIUTUYECKUIA

MoHAaTuA

«xopowum» wu

pacTBopuTeNb

«NNOXON» paKTOpPaMM......

onpegensatoTcal 1 6ann

Obs3aTenbHble 3/1eMeHTbl 0TBeTa (Ktou):

dakTOp I, ONpeaenstolMe pacTBOPeEHME U HabyxaHNe 0AMMepOoB

10

Buabl BA3KoCTel pa3baBieHHbIX pacTBOPOB......

1 6ann

Ob6nA3aTenbHble 3/1eMeHTbI 0TBETA (K/tou):

OTHOCUTENDbHAA, yaenbHaA, NpuBeaeHHaA, XapakKTepnctnyeckan

OMNK-2, CnocobeH npoBOoAUTb C cOBAOAEHUEM HOPM TEXHUKU 6830MacHOCTU XUMUYECKUN

JKCNEPUMEHT, BKAKOYAA CUHTE3, aHaN3, U3YYEHUE CTPYKTYPbI M CBOMCTB BELLECTB M MATEPUAJIOB,

nccnenoBaHme NpoLLeccoB C UX y4acTtuem.

Home MpaBUNbHbIN Kputepum
p OTBET (K/tou) OLLeHUBaHUSA
3a/1aHunM
3a4aH
CoaepikaHue Bonpoca/3aaaHusa
ns
3aoanus 3aKpuimozo muna
1 A —BoasaHaA B Kakom TemnepaTypHOM MHTEpPBasie MOXKHO 1 6ann3a
ncnonb3oBaTb 6aHM (NecyaHasn, BogAHaA, NpaBUbHbI
b —nec4aHas 3N1eKTponanTKa 6e3 baHu, macnsaHana) Npu cMHTese il oTBET
BbICOKOMO/IEKYIAPHbBIX OPraHMYECKUX COeANHEHWNA.
B — macnanas
CooTHecuTe HaH M TemnepaTypHbI MHTepBan. A.
r- [0 100°C.
3/1IEKTPON/INTKA b. oT 100°C go 250°C.
B. 200°C go 250°C.
l. Boiwe 250°C.
2 A Mepeuncnute NPU3HaKu BpeaHOro 1 6ann 3a
BO34encTBUA Gpopmanbaermaa Ha opraHmMam NpasuibHbI
" oTBeT

YesoBeKa:

A. lpoHMKaeT B BUAE NapoB Yepes sIerkme u yepes
KOXY.

b. BbI3blBa€T KOHbHOHKTUBMUT.

B. Bbi3bIBaeT CU/IbHbINA OTEK KOXKM.

I". Bbi3blBaeT HACMOPK U Kallenb.




BblBOA4aMWu CDnopMXarrMHca BblpaxKaeTCA ypaBHEHNEM!

17

__ ORTO(A.OA,OC,).
(@)

KaK rpadmyeckm MoXKHO NpeacTaBuTb 3Ty 3aBUCUMOCTb

Ana NOANMepromosiIoroB B pa3HblX pacTtBopUTenAax:

A BEEP NMPAMbIX, MEPECEKAIOLLNXCA B O4HOM
ORT O

TOYKe EID_

MZDDD;D

b napannenbHble NPSAMbIE C HAKIOHOM B

3aBMCUMOCTM OT KOHCTaHTbl XarrMHca;

B npAmble, NnapannenbHble ock abecumcc (A2=0).

B, I Mepeuncante NpusHaku BpeaHoro sosaenctama peHona| 1 6ann 3a
Ha OpraHn3m 4YenoBekKa: npasuibHbI
A. TpyAHO3aXKUBAAIOLLME OXKOTU Ha KOXKe. n oTeet
b. PaspyLwweHune spntpounTos.
B. OTpasneHne napamm nerkux.
l.NapgeHne TemnepaTypbl, 4aBAEHUA, CYO0POTN.
[. MopaxeHne ceTyaTkn rnas.
B 3aBMCMMOCTb OCMOTMYECKOrO haBneHus 1 6ann 3a
OT MONEKYNAPHOM Macchbl nonMmepa npasnbHbI
7 NPMPOAbl PACTBOPUTENA B COOTBETCTBUM C v oTseT
BbiBOAaMN DopuXarrMHca BbiparkaeTca ypaBHEHUEM:
11
__ ORTOA.OA,OC,).
G,
KaK rpadmyeckn MoXKHO NpeacTaBUTb 3Ty 3aBUCMMOCTb
ANA naeanbHoOro pacTeopa:
A Beep NPAMbIX, NepPeceKaroLMXca B O4HOM
ORT O
TOYKe DD_
MZDDD;D
b napannenbHble NPAMble C HAKIOHOM B
3aBMCUMOCTUN OT KOHCTaHTbI XarrmHca;
B npsmble, napannenbHble ocu abeumcce (A2=0).
A 3aBMCMMOCTb OCMOTMYECKOr0 OaBNeHns 1 6ann 3a
OT MONEKYNAPHOM Macchl nonMmepa npasnbHbI
7 NPMPOAbI PAaCTBOPUTENSA B COOTBETCTBUM C " oTeet




YTO MOXKHO CKa3aTb O KayecTee pacrtBopuTena, ecnu

1 6ann 3a

3aBUCMMOCTb npuMBeaeHHOM BA3KOCTU npaBu/ibHbI
pacteopa noammepa oT KOHUEHTpaLuum v otset
onucbiBaeTcA ypaBHEHUEM:
0.0 O00oo,e0000.0c
A XopoLmnin pacTBopuUTeNb;
b ©-pacTsopuTens;
B nnoxow pacteoputens; I
OHO3HAYHO OTBETUTb Hesb3A.
Kakumu meToaamu MOXKHO onpeaenutb | 1 6ann 3a
CpeaHEeMacCcoBYHO MONEKYNAPHYO Maccy nonmmepa: A npasuibHbI
MeTo4aMM CBeTopacceaHus, v oTeT
yAbTpaueHTpudyrnpoBaHma, oupdysnoHHbIM;
b namepsaAn ceoiicTBa, 3aBMCALLME OT YNCNA YACTUL, B
pacTBOpe: 0CMOTUYECKOE AaBieHne, 36ynmo- u
KPUOCKOMNUS;
B uM3mepAsa BA3KOCTb PacTBOPOB;
[ XMMMUYECKNI MeToA, NO KONNYECTBY KOHLEBbIX Fpynn.
Kakumun metogamm MmOXKHO onpeaennTb 1 6ann 3a

CPeAHEeUYNCIOBYIO MONEKYIAPHYIO Maccy NoAnMMepa:

npaBUbHbI




A meTogamm cBeTopacceaHus,
yNbTpaueHTPpUPYyrnpoBaHuna, ANPpoy3MoHHbIM;

b n3amepaAn cBoiCTBa, 3aBMCALLME OT YNCNA HACTUL, B
pacTBOpe: 0CMOTUYECKOE AaBaeHue, 36yano- un
KpuocKkonus;

B u13mepAaa BA3KOCTb pacTBOPOB;

[ XMMUYECKUI METOZ NO KONNYECTBY KOHLEBbIX Fpynmn.

" oTBeT

9 I Y10 ABNAETCA KaTa/IN3aTOPOM aHMOHHOM
NoMMEpPU3aLUNN:

a) BelW,ecTBa OCHOBHOrO, 3/IEKTPOAO0HOPHOIO XapaKTepa,
LWeNOYHble MeTaN/bl, UX TMAPNAbI U aMmnapl;

6) opraHMyeckune coeagnHeHns metannos 1 1 2 rpynn
nepuogmyeckon cuctemol .U. MeHgeneesa;

B) OpraHMYecKkme nepoKkcuabl, rmaponepexkncu,
A30TCOegMHEHUSA;

r) NpoToHHble KucnoTbl (H2504, H3P04, HCHO4) n
Kucnotbl Jlbtonca (coeguHeHnuns dopmynbl MeXn, rae
Me - meTann, X - ranoreH: BFs, A1C13, SnCls)?

1 6ann 3a
NpPaBUbHbI
" oTBeT

10 b KakoBo MOJIEKY/IAPHO-MACcCcoBOe
pacnpegeneHne noAMMepPa, ecam 3HadeHumA
MOIEKYNAPHbIX Macc, onpeaeneHHble
MeTo4aMum OCMOMETPMN U1 CBETOpPACCeAHMUSA,

coBnagatoT? A BbICOKaA NOANANCNEPCHOCTb, b

MOHOAMCMNEPCHbIN 0bpasel,

B 04HO3HA4YHO CyaAUTb HeNb3A.

1 6ann 3a
NpaBW/bHbI

" oTBeT

3aoanua omkpeimozo muna

1 [na 6enKoB xapaKTepuCcTMUYeCcKan BA3KOCTb pacTBOpa paBHa
npubansmtensHo 0,03 1 B Npeaenax OWNOKM SKCNEPUMEHTA He 3aBUCUT OT
MO/IEKYNIAPHOMN Macchl 6enka. KakoBa KOHGOpPMaLMA MaKpPOMOAEKY 3TUX
b6enkos?

3 6anna

MpaBuAbHbIA OTBET (KAHOY):

Onpegenaem 3HavYeHMe NnapameTpa a B ypasHeHnM Mapka-KyHa-XayBUHKa
MapameTp cBA3aH c KOHGOPMaLME MaKPOMOIEeKy bl B pacTBope [n]=KM?

Mo ycnosuio 3a4auun n He 3aBUCUT oT M, cnegosatenbHo a=0

Mpw 3STOM 3Ha4YeHUM KOHPOPMaLMA MOIEKY COOTBETCTBYET NAOTHOM rnobyne.

OTBeT: NAoTHaA rnobyna.

1 6ann

1 6ann

1 6ann

UToro: 3
6anna




2 Echn monekynspHas macca 04HOro U TOro e NoAMANCNEPCHOro noanmMmepa
onpeaenaeTca BUCKO3MMETPUYECKU M B XOPOLLIEeM» pacTBopuUTene paBHa
M1, a B «nnoxom» M2, TO Kak COOTHOCATCS MmeXay coboi 3Tu

MONEKYNAPHbIE maccbl?

MpaBWbHbIM OTBET (KAtoY):

OnpegenseM MONEKYNAPHYIO Maccy NosMmepa B «xopoluem» M1, 1 B «naoxom» Mz | 1 6ann
pacTBopuTenAx No ypaBHeHUto MapKa-KyHa-XayBuHKa.
1 6ann
MapameTp a onpegenser COOTHOWEHME MeXay «CBOHOAHbIM» U «CBA3AHHbIM» 1 6ann
pacTBOpUTENIEM B PACTBOPE, CTeNeHb TMBKOCTM MaKpPOMOJIEKY bl B JaHHOM
pactesopuTene. Utoro:
6anna
Ana «nnoxoro» pacteopurtens a<0,5, a gna «xopowero» a=0,6+0,8. ChegoBatensHo,
MONEKyNApHasn macca B «MIOXOM» pactesopuTene,
onpeaeneHHas BUCKO3UMETPUYECKH, b6yaet meHblle
MOIEKYNSAPHOWN Macchbl B «xopolwem» pacTsopuTene.
OTtBeT: M2< M1
3 HanuwuTte mexaHM3m aHMOHHOM NOAMMEPU3ALUN HA NPUMEpPEe BUHWUIOBOIO
MOHOMepa B MPUCYTCTBMM aMUAA KasiMA B CPee XKUOKOro ammmaKa
MpaBuNbHbIMA OTBET (KAKOY):
1. O6pasoBaHMe aKTUBHOTO LLEHTPA 1 6ann
K*NH; €= K* + NHy»"
NH;™ + CH2=CHR - NH2-CH,-CHR
2. PocT uenu nytem npucoeanHeHnsa MoNeKy/ bl MOHOMEPa K akTUBHOMY
LEHTPY. 1 6ann
NH3-CH;-C'HR + CH;=CHR->NH;-CH;-CHR-CH,-C'HR
NH2-CH2-CHR- CH2-C'HR + CH2=CHR >
NH;-CH;-CHR- CH2-CHR- CHz-CHR n T.4.
3. O6pbiB uenu 16am
Ob6pbIB LENW NPOUCXOAUT B pe3yibTaTe Nepenayn Lenn Ha pacTBOpUTENDb C
pereHepaumen ammMaHOro aHMOHa.
Utoro:3
NH3-(CH2-CHR)n-1-CH2-C'HR +NH3 = 6anna

NH32-(CH2-CHR)n-1 - CH2-CH2R + NHy




4 HanuwuTte mexaHn3sm peakuum noammepusaumm oneduHoB Ha Nnpumepe
nosiMmepusaLmm BUHUIOBOTO MOHOMEPA  MPUCYTCTBMM X10pMUAa 0N10Ba U
BOAbI.

MpaBu 1bHbIN OTBET (KNHOY):

1. o cokatanusartopa | 1 6ann
) Huunuuposannue KCH /e ABnsoLLeecs
a
or 1PV B3aMMOZAEMCTBUM KaTaIM3aToOPa MOIEKY /IO
cp YENNAETCA NPOTOH K obpasyeTtcsa komnae 56 CoeamMHeH
bHOM Kucnoton. nCla + H,0 =
dpa ABHOTO LLeHTpa —
S 1* + [SnCl4OH]
b) 1poTOH B3auMoAeicTByeT C MOHOMEPOM C JOBaHNEM aKT
no | Ha kapboHus. IeKC 1 6ann
H+ + CH2=CHR - CHs-C* HR [SnCl.OH]
Bo 'HUKAeT MOHHaA napa: MoH kapboHusa n kom4R NPOTUBOMOH.
2. Poct nenu (MakpouoHa) [
CH 3-C*HR + CH2=CHR - CH3-CHR-CH,-C*
ICl
nClLOH]" 1 6ann
CH 3-CHR-CH-CHR-CH3-CHR-...-CH,-C* 4JOH]
3 Wtoro:3
* OOpbIB Henu
6anna
CH,-C* HR + [SnCI4OH]" >
—...- CH>-CHR-OH + SnCla
a)
- CH=CHR+ SnCls + H;0
b) ...
5 MonnmepaHanorMyHble NpeBpaLLeHua 3To.....
Obsa3aTenbHble 3n1eMeHTbl oTBeTa (Katou):
He me AT ANWHY Uenu, MeHAT npupoay GYHKLMOHANbHbIX Py
6 HanuwwuTte peakymto nonyyeHus NBC anKkoronmsom noanMBMHUANALLETATA
MpaBu 1bHbIN OTBET (KNHOY): 3 banna 3a
NpaBU/bHbI
-CH~ cpon ~CH; -CH~ CH, Na y
A Nail OH + (Ij . (? M oTBeT

|
OC-CH, OC-CH, OC-CH,




7 Mpu pencteun Ha MBX auetatom cepebpa nonyynTe noanMBUHUAALLETAT

MpaBuAbHbIA OTBET (KAtOY): 3 6anna3a
NpaBU/bHbI
" oTBeT
~CH,-CH-CH, -CH~+2Ag-0-C-CH, —
2 | z | 1l 3
Cl Cl 8]
— ~CH, - CH- CH, - CH ~ +2AgCl
§ ¢
OC-CH, OC-CH,
8 HanuwuTe peakuymio AermapoxnopmpoBaHns NOIMBUHUAXNOPMAE C
nosy4eHMem NoIMBUHUIEHA
MpaBu 1bHbIN OTBET (KNHOY): 3 6anna3a
NAOR NpaBWU/bHbI
-CH-CH,-CH-CH, - CH~ = “ oTBeT
[ | | -

d Cl Cl
~CH=CH-CH=CH-CH=CH ~

ROLEHMIIER

9 PeaKkuuamMmM CLUMBAHMSA HA3bIBAIOT.......

Ob6A3aTenbHble 31eMeHTbI OTBETA (KNt0Y): OBaHUe

bl NPOCTPaHcTBEHHOT 0 | 1 6ann 3a

lonepeYHbIX XMMUYECKUX CBA3EM, NOAUME UA NpaBU/bHbI
O6pa3 .
M oTBeT
CTpaeH
10 BynikaHM3aumMel Ha3biBatOT NpoLEecc.....
Obsa3aTenbHble 3n1eMeHTbl 0TBETa (Ktou): 1 6ann 3a
NpaBWU/bHbI
Pe3uHbl, Kay4yK, CLUMBAIOLLNE areHTbI 1 oTBET

OMNK-6, CnocobeH npeacTaBaATb pe3y/ibTaTbl CBOEN paboTbl B YCTHON U NTUCbMEHHOW dopme B

COOTBETCTBUMN C HOPMAMU 1 NPaBUIaMM1, MPUHATLIMU B NPOdECCMOHaIbHOM CO0bLLECTBE.

Homep MpaBuAbHbIN
oTBeT (K/tou)

Kputepumn
ouUeHMBaHUA 3a4aHNN

334aHuns
CopeprkaHue Bonpoca/3aaaHus
3aodanus 3aKpelmo2o muna
1 B YKaxuTe NnpenmyLL,ecTBeHHy 061acTb 1 6ann 3a

NnNacCTukKun

npumeHeHnA NOIMMEPHbLIX BOJTOKOH A chouctble

b HeTKaHble maTepuansbl

npaBuAbHbIN
oTBeT




B TeKcTUNbHbIE maTepuansl

B Kakom 13 oTBeTOB nepevyncnarTca Bce ¢M3W—IGCKMG

COCTOAHMA nonmmepos?

A Kpuctanamyeckoe, CTeKI'IOO6pa3HOG, BA3KOTEKYy4EE

b HeKpuctananyeckoe, Kpucrtanamyeckoe,

BbICOKO3/1aCTUYHOE

B Kpuctanamyeckoe, CTeKI'IOO6pa3HOG, BA3KOTEKYy4EE

BbICOKO3/1aCTU4ecKoe

1 6ann 3a
NpPaBuAbHbIN
oTBeT

MpeacTaBieHHbI NPoLEecc AeCTPYKLUMM NOJMMEPOB

i NHy~(CHy)s~NHy
---—= NH - (CH;),,- NH- CO - (CH;), -0~ ——

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

A rngponus
b amnHonus

B aumagonus

1 6ann 3a
NnpaBUAbHbIN
oTBeT

MpeacTaBieHHbI NpoLect AeCTPYKLUMM NOJMMEPOB

, ~CH,-0 OCR
~CH; —-O-COR+R -CO-0OH — oL+

R-CO OH
A rmgponus

b amunHoNuns

B aumagonus

1 6ann 3a
npaBuAbHbIN
oTBeT




Mo cTeneHn NOABEPKEHHOCTU K TMAPOAN3Y TPYNMbl B

noanmepax pacnosiaratotca Takum o6pa30N\

|
CH-0O-> —C—-NH-> —C-0-C->» —C-0-C~—
| I I | | |
O O
AYEMATEHAA amudnan CRGICHER HpoCmas
aupran sdupnan

CnepoBaTenbHO, rMapoansy B Hambonbluen

cTeneHn noagepeHbl: A Lenna03a
b nonnamug,

B Kayuyku

1 6ann 3a
NnpaBUbHbIN
oTBeT

MepBoit cTagnen pacTesopeHmn
BbICOKOMONEKY/IAPHbIX BELWECTB C IMHENHbIMU
MOIEKYNAMU, B OT/INYME OT PACTBOPEHMUA
HU3KOMONEKYIAPHbIX BELLECTB, ABNAETCA:

A conbBoTauua

b HabyxaHue

B gnccoumnauma

1 6ann 3a
NpaBuAbHbIN
oTBeT

XapakTepucTnyeckas BA3KOCTb 3aBUCUT OT
TEPMOANHAMMUYECKOTO CPOACTBA PacTBOPUTENA K

noavmepy, Te ot
A KauecTBa pacTBopuTens
b uncToTbl pacTeopuTena

B KOHUEHTpaUumM nommepa

1 6ann 3a
NpaBuAbHbIN
oTBeT

Hanbonee npoyHble noanmepsbl:
A pasBeTB/iEHHbIE
b cetuaTble

B nnHenHble

1 6ann3a
npaBuAbHbIN
oTBeT

Monnmep aTo:
A coeanHeHune 601bLION MONEKYNAPHOM MaCChbl
b NpoAyKT peakuumn nonmmepmsaumm

B BbICOKOMO1IEKYNIAPHOE coeanHeHne, cocrToAallee n3
MHOIFOKpPaTHO NOBTOPAOWNXCA rpynn atTomos

1 6ann 3a
npaBU/IbHbIN
oTBeT




10 B Mpyu HarpeBaHWM ceTYaTbIX NOAMMEPOB Npouncxoaut: | 1 6ann 3a
NnpaBUbHbIN
A pasmardyeHue nonmmepa, Nnepexos, B BA3KOTEKyYee oTBeT
COoCTOAHME
b nepexoa nonMmepa U3 TBEPAOro COCTOAHUA B
*Kuakoe
B pasnoxeHune nonnmepa 6e3 nepexoaa B
BA3KOTEKyYee COCToAHuE
3aoanusn omKpwvimo2o muna
1 [ns nonyvyeHma NCKYCCTBEHHbIX MOJIMMEPOB UCMO/b3yeTCsA Cnocob..... 1 6ann 3a
NpPaBuAbHbIN
oTset

MpaBUNbHbIA OTBET (KAKoY):

Xumunyeckue npespaweHna NnpnupoaHbIX N0 MMepos

2

By/ikaHM3aUMA NpoMcxoanT Npu AeNCTBUM......

1 6ann
3a
npaBubHbIM

oTBeT

O6s3aten >Hble a1emMeHTbl oTBeTa (KAtou):

cwnBakd MUe areHTbl, U3nyvyeHune, pagukanbl

OTBeEpKAEHMNE 3TO NPOLECC ......NPEBPALLEHUA PEAKLMOHOCNOCOBHbIX
O/IMTOMEPOB B TBEPAbIE, HEMTAaBKNE TPEXMEPHbIE NOJIMMEPbI.

1 6ann
3a
npaBsubHbIM

oTBeT
Obs3aTen >Hble 3/IeMEHTbI oTBeTa (K/tou):
HeobpaTu voro
4 Peakuuu, npuBoaALME K........ O/IVHbI Lenei MakpoMOJIEKY 3TO 1 6ann
peaKkunn gecTpykumm 3a

npaBsubHbIM

oTBeT
Obs3aTen >Hble 3/IeMeHTbl oTBeTa (K/tou):
YMEHbLLUE 1110
5 BarkHelwmnmm BuAAMN XMMNYECKOM AECTPYKLUM NOAMMEPOB 1 6ann
ABNAIOTCA......aUMA0AU3, TMAPOSIN3, AMUHOJINS. 3a

npaBUbHbIN
oTBeT

Obs3aTen >Hble 3/1eMeHTbl oTBeTa (Katou):

dJIKOroans3




YCTOMUYMBOCTb NOAIMMEPA K TEPMUYECKOMY BO3AENCTBUIO ONpeaenser

1 6ann
3a
NpaBUNbHbIN

oTBeT

Obs3aTen >Hble 3/1eMeHTbl oTBeTa (Ktou):

TEPMOCTO 1KOCTb

7

Ha cxeme npepcrasneH npouecc.....

: NH 3~ (CHy)g-NH,
= NH-(CH;),- NH-CO-(CH;),-CO--- ———

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

1 6ann
3a
npaBW/bHbIN

oTBeT

Ob6A3aTen >Hble 3N1eMeHTbl 0TBeTa (K/tou):

dMNHONN3

8

MONN3NEKTPONUTbI 3TO NONMMEPDI, 3BEHbA KOTOPbIX COAEPKAT
bYHKLMOHaNbHbIe

1 6ann
3a
npaBW/ibHbIN

oTseT

O6A3aTeNbHble 3/1eMeHTbI 0TBeTa (KAtou): Auccoumaumn,

NOHOTreHHbIEe rpynmbl
9 MoNN3NEKTPOINTDI, COAEPIKALLME OAHOBPEMEHHO KaK.....rpynny, Tak u (1 6ann
..... Ha3bIBaloT NonMamdonmTammn. K HUM MOXKHO OTHECTU NPUPOAHbIE..... 3a

npaBubHbIM
oTBET

O6a3aTenbHble 3/1eMeHTbl OTBETA (KAHOY):

KncnoTHyto, 0OCHOBHYtO, 6e1Kku
10 Pa3baBneHHble pacTBOPbI NOJIMMEPOB XapaKTepPM3YyHOTCs abcontoTHOM, 1 6ann
OTHOCUTENbHOM, NPUBEAEHHOM N XapaKTePUCTUYECKOMN........ 3a

npaBW/ibHbIN
oTBeT

0Ob6s3aTeNbHble 31eMeHTbl 0TBETa (K/tou):

BA3KOCTbIO

OuneHovHnblie MaTepuaJibl 1JIA IPOBECACHUS TeKyHIei/i Hu HpOMe)KyTO‘-IHOﬁ arrecranumn

Pe3syabTar
(nnponkaTop)

TunoBbie KOHTPOJIbHbBIC 3aJaHUA

IHoka3aTeaun n

KPUTEPHUHU OLCHUBAHMS,
IIKAJIA OLleHUBAHUA




MK-1.3

1. OnTnyeckan NM30MePUNA INEMEHTAPHDIX
3BeHbEB B MOﬂeKyﬂﬂpHOVl uenn BanAET Ha
NPOCTPaHCTBEHHOE CTPOeHmne noammepos. B
cBA3nN C 4yem noIMMEPDLI AenAar
Ha aTakTn4yeckue, M30TaKTUYECKUE
n cnHgmoTakTnudeckne. CootTHecuTe

Ha3BaHUA C onpeageneHnammn.

A. NMonnmepbl, B KOTOPbIX BecnopaaoyHo
yepeaytoTca accumeTpuyeckne atomol D- m L-

KOHpUrypauum.

b. Monnmepbl B MONEKYAAPHOM LLenn
KOTOpPbIX NOMepemMeHHO YepeayroTca
accumeTpuyeckue atomel yrnepoga D - m L-

KOHpUrypaumm.

B. Monnmepbl, B KOTOPbIX acCCUMETPUYECKUE
aTOMbl YI/1epoAa UMEIOT KaKyro-1Mbo oaHy

(D- nnn L-) KoHdurypaumto.

Kakune nonanmepbl O6'be,CI,MHﬂlOTCﬂ nog,
O6LLI,MMM HAa3BaHNAMMU CTEPEOPETYNAPHbIX

NmeeTca nonHoe BepHoe
pelleHue, BKAOYatoLlee
npaBuUAbHbIN OTBET — 3
6anna; [laHo BepHoe
pelleHne, HO AONYLLEHbI
HEeCYyLLEeCTBEHHbIE OLWNOKN,
He UCKakatouwme obuiero
cmbicna — 2 6anna; Mmeetca
BEpHOE pelleHne ToNbKo
yactu 3agaHua —16ann. 1
bann—«3» 2 6anna—«4»
3 6anna — «5».

NoNMMEpOB.

2. MNepBoli cTaanel pagukaabHON N NOHHOM
nosiMmepusaLmm KaTUOHHOM U aHUOHHOM
ABnAeTca obpasoBaHMe aKTUBHOIO LLEHTPA.
KakoMm aKTUBHbIN LEeHTp

COOTBETCTBYET KaXKAOMY BUAY
noAnMepusaLmm.

A. Kap6aHuoH,
b. noH KapboHus,

B. cBo6oaHbIN paguKan.

HanuwwuTe ogmH M3 mexaHM3MoB
nosiMmepusaLMm Ha KOHKPETHOM NpUMepe.




OnK2.1

1. Kaknmun metogamm MoXKHO onpeaenunTb
CPeAHEMACCOBYO MOIEKYNIAPHYIO Maccy

noanmepa:

a) MeTogamMn CBETOPACCEAHMS,

ynbTpaueHTpudyrnposaHma, anpeysmoHHbIM;

6) M3mepAn CBOMCTBA, 3aBUCALLME OT YMCAa
4acTUL, B pacTBOpe: OCMOTUYECKOE AaB/EeHUE,

36yMO- U KPUOCKOMUSA;

B) M3MepAA BA3KOCTb PacTBOPOB;

I') XMMUYECKUI mMeToA No Koanm4yecTey KOHLUEBDBIX

rpynn.

2. Hanwucatb peakunn nonnmepmsaunn

CTUpPOQIa U METUNMETAKPUAATA,
MHUNUNNPOBAHHbIE NEPOKCUOAaAMMU,
NMPOTOHHbIMU KUCNOTaMW, LWLENOYHbIMU

meTannamu. PelwnTb 3a4a4y No KUHETUKe

nosiMmepusaumu.

Bo CKONbKO pa3 U3MeHUTCA cpeaHana CTeneHb
nosiMmepusaumm x NnoaMmepa npu
nosiMmepusaLmm MeTUnAaKpunaTa B macce,
MHULMMPOBAHHOW Pa3/IoXKeHNnem
a30-buc-nsobytmpoHuTpuna npm 70°C, ecnm

YBE/IMYNTb KOHLUEHTPaLMIO MHULMaTOopa B 4 pasa:
a) HEe U3MeHMUTCS;

6) yBenmuuTbhCA B 2 pasa;

B) yMEHbLUUTCA B 2 pasa;

r) ymeHbwnTcA B 4 pasa;

A) yBennumTben B 4 pasa.




1. CuHTe3 cTepeoperynspHbIxX
nosiMmepoB NPoBoAAT
aHWOHHO-KOOPANHALMOHHOM

nosiMmepusaLmeit KOMMNIEeKCHbIM aTaIn3aTopom

Unrnepa-HaTtTa.

YKaXKuTe Kakne coegnHeHna BXOAAT B COCTaB

KaTanusatopa Uurnepa-Hatra.

A. MeTannoopraHuyeckmne coeanHeHuUA
1-3 rpynnbl.
b. MeTannoopraHuyeckmne coeanHeHuUA

1.MmeeTca nonHoe
BEpHOe pelleHue,
BK/tOYatoLLee
NpaBUAbHbIM OTBET — 3
6anna; laHo BepHoe
pelleHne, HO AONYLLEHbI
HecyL,ecTBeHHble
daKTUYecKkme OWNOKMK,
He MCKaKatolme
obuero cmbicna —2
6anna; imeetca BepHoe

aNtoOMUHUA N Xnopuaa TuTaHa. B.
Kuncnotbl [lbtonca.
I. NepeKkncHble coegnHeEHnA.

anBe,CI'MTe NPUMepP TaKOoro Kataansatopa.

2. Hanucatb MeXaHn3M CUHTE3a
deHonpopmanbgerMgHom  CMOANbI.
OnucaTb CUHTE3 Pe30/IbHOM CMObI.
OnucaTb XMMU3M OTBEPXKAEHMA pe30sa. Kakoi
peaKkumnen aoKasaTb, YTO pe3unT npeacTaBaseT
coboM NPOCTPAHCTBEHHO CLUNTLIN NOUMEP.

peweHne ToZIbKoO  4acCtu

3agaHua — 1 6ann.
1 6ann—«3»

2 6anna — «4»
3 6anna — «5».

Pesyabrar
(nHgmKaTOp)

TunoBbie KOHTPOJIbHDBIC 3aJaHUA

IToxa3aTeau n
KpPUTEepUHn
OlleHMBaHU, IIKAJIA
OLlCHUBaHUA




OnKe.1

1. Mepeuncnaunte NPU3HaKK

BpeAHoro Bo3aencrams ¢eHona Ha
opraHu3am yenoBeka: A. TpyaHo3axKusasatoLwme

OKOTU Ha KoXe.
b. PaspyLweHune spntpoymTos.

B. OTpasneHue napamu nerkux.

.MageHWe TemnepaTypbl, AaBAEHUA, CyL0POrU.

[. MopaxkeHne ceTyaTkn rnas.

HasosuTte npuembl nepsoﬁ NnOMOLM NpU oxKorax

M OTpaBaeHUU GpeHoNoM.

2. Mepeuncante NpMUsHaKM BPEAHOro
BO34eincTBUA popmanbaernga Ha opraHusm

yesioBeKa:

A. lNpoHuKaeT B BUAE NapOB Yepes Ierkne u

yepes Koxy.

B. Bbi3biBaeT KOHbHOHKTUBMUT.

MmeeTca nonHoe
BEPHOE peLleHme,
BKAlOYaloLLee
npaBUNbHbINA OTBET — 3
6anna; JaHo BepHoe
pelleHne, HO AONYLLEHbI
HEeCYLLEeCTBEHHbIE
daKTMyeckme OLWNBKK,
He UCKaXKawuwme
obuero cmbicna — 2
6anna; Umeetca BepHoe
pelleHne ToNbKOo

yactu 3agaHua — 1 6ann.

1 6ann— «3»
2 6anna — «4»

3 6banna — «5»

B. Bbi3blBaeT CU/IbHbIN OTEK KOXMW.

I. Bbi3biBaeT HACMOPK U Kallenb.

HasoBuTe Nnpuembl NepBoi MOMOLLM OTPaBAEHMUM
bopmanbaerngom.




1. B KaKOM TemMnepaTypHOM UHTepBane MOXKHO | MimeeTca nonHoe
ncnonb3osatb 6aHK (NecyaHas, BoAAHas, BEPHOE PELLEHNE,
BK/ItOYatoLee
npaBUAbHbIA OTBET — 3
6anna; laHo BepHoe

3/1IeKTponauTKa 6e3 6aHn, macnsaHan) npm

CNHTE3E BbICOKOMONEKRYNTAPHbIX OPraHN4YeCKnx

coeanHeHnin. CootHecuTe HaHwo U peLleHmne, Ho AoMNyLLEeHbI
TemnepaTypHbIr nHTepBan. A. go 100°C. HecyLlecTBeHHble

daKTMYecKme ownbKuy,
b. ot 100°C po 250°C. He UCKaXKawuwme

obuero cmbicna —2

B. 200°C po 250°C. 6anna; Mmeetca BepHoe
pelleHne ToONbKO

yactu 3aganus — 1 6ann.
1 6ann—«3» 2 6anna
—«4» 3 6anna-—«5»

. Bbiwe 250°C.

MeTtoguyeckue yKa3aHus JAJs 00y4AIOMIMXCS M0 OCBOEHH IO U CIHIIITUHBI

IlepeyeHb BONPOCOB /IVIsl CAMOCTOSITEILHOM MOATOTOBKHM M KOHTPOJISI 110 pa3aejam
u TeMaM: Beeoenue

OCHOBHbIe NOHATUA N oNpeaeneHnn: NONUMEP, OJIMTOMEP, MAaKPOMOIEKY1la, MOHOMEPHOE 3BEHO, CTENEHb
noaumepmsaumun. BaxkHellie cBoMcTBa NOAMMEPHbIX BELWLECTB, 06ycn0BAEHHblE BONbLIMMWN pa3mepamMu,
LenHbIM CTPOEHNEM U TMOKOCTbIO MaKpoMosiekya. OTnYne oT HU3KOMOJIEKYIAPHbIX coeauHeHnin. MecTto
HaYKM O NoJIMMepax Kak CaMoCTOATENbHOM GyHAAMEHTabHOM 061aCcTU 3HAHUA cpeay Apyrux
byHAaMeHTaNbHbIX XMMUYECKMX HayK.

Knaccudukaums nonmmepos B 3aBUCUMMOCTU OT MPOUCXOKAEHMA, XMMUUYECKOTO COCTaBa U CTPOEHUA
OCHOBHOM L,enu, B 3aBUCMMOCTU OT TONOAOTUM MaKPOMOEeKRY. MPUPOaHbIE U CUHTETUYECKME NOIMMEPDI.
OpraHunyeckre, 31eMeHTOOpraHNYeckue U HeopraHuYeckme Noanmepsl. JIMHeHble, pa3BeTBAEHHbIE,
NECTHWYHbIE U CLUUTbIE NOMMEPbLI. TOMONOAUMEPbI, CONOMMEPbI, MPUBUTbIE NOANMEPLI. fOMOUENHbIE 1
reTepouenHble NoJMMepbl.

Tema 1. Cunme3s nonumepos.

Knaccudukaums oCHOBHbIX METOA0B NoJsiyyeHna noanmepos. Moanmepusaumsa. Knaccnpmnkaums LenHbix
NoJIMMEpPU3aLMOHHbIX MPOoLEeccoB. PagmKkanbHaa nosimmepusauma. Tunbl MHULMATOPOB. Peakunn pocTa,
06pbiBa M Nepegaun uenu. MonekynsapHaa macca U MONEKYIAPHO-MACcCOBOE pacnpeaenieHne Noanmepos,
06pasyoWwnxca Npy paguKkaabHon noaMmepusaunn. PagukanoHas cononmmepmsaums. Cnocobbl
npoBeAeHus NoMMeEpPU3aLMn: B Macce, B PacTBOPE, B CYCNEH3UM U B aMyNbCUKU. KaTMOHHan noanmepusaums.
XapaKTepuCcTMKa MOHOMEPOB, CNOCOBHbIX BCTYNaTb B aHUOHHYIO NOAMMEPUM3aLMI0. POCT U orpaHuyeHue
pOCTa Lenuy Npy KaTMOHHOW NoIMMepU3aunn. BamaHue npupoasl pacteopuTens. AHUOHHas NoAMMepU3aLms.
XapaKTepuCcTMKa MOHOMEPOB, CNOCOBHbIX BCTYNaTb B aHUOHHYIO NoAMMepM3aumio. KataamsaTtopsl.
NHUUMMpOBaHME, POCT U OrpaHUYeHMe PocTa Lenei Npu aHMOHHOM noanmepmsaumn. NMoAMKoHLeHcaums.
Tunbl peakuuit nonnKoHaeHcaunn. OCHOBHbIE OTIMYMA NOJMMEPU3ALMOHHBIX U NOJIMKOHAEHCALLMOHHbIX
npoueccos. TepMmoAMHaMMKa NOANKOHAEHCAUMKN. MoneKynspHas Macca U MONEKYIAPHOMAacCoBoe
pacnpegeneHve Npu NoAMKoHAeHcaumm. MoANKoHAEHCaUMOHHbIE MOAMMEPbI: NoAMamMmuabl U NoMasdumpsl.
Cnocobbl nony4eHna. OcobeHHocTM coctaBa. O6aacTy NpUMEHeHU.

Tema 2. Maxkpomonexkynvt u ux nogeoeHue 6 pacmeopax.



KoHdurypauma makpomMmoneKkynbl U KoHoUrypaunoHHaa nsomepmsa. JIokanbHble KOHOUTYPaLNOHHbIE
nsomepbl. KoHPoOpMaLMA MaKpPOMOIeKy/bl U KOHOOPMALLMOHHAA U3oMepus. BHyTpumonekynapHoe
BpaLLLEHNE U TMBKOCTb MaKPOMOEKY/bl. KONMYECTBEHHbIE XapaKTePUCTUKMU TMOKOCTU MaKpPOMOJIEKRY
(cpeaHee paccTosiHMe Mexay KOHLAMM Lenu, CTaTUCTUUYECKUi cermeHT). CBo6oAHOCOUYIeHEHHAA Lenb KaK
naeann3nMpoBaHHas moaesb rmMbKo Makpomonekybl. DyHKLMA pacnpegeneHns PacCTOAHUA Mexay
KOHUaMM cBO60OHOCOU/IEHEHHOW Lienu. dHepreTuyeckne bapbepbl BHYTPEHHETO BPaLLEHWs; NOHATUE O
npupoae TOpMOo3AaLLEero noTeHumnana. CeAasb rMOGKOCTM MaKPOMONEKY C UX XMMUYECKMM CTPOEHUEM.
daKkTOpbI, BAMAIOWME Ha TMBKOCTb peasibHbIX Lenei.

Makpomonekyna B pactBopax. TepMoAMHAMUYECKUI KPUTEPUIN pacTBOPUMOCTU. PaBHOBeCKe B pacTBOpax
noAnMep-pacTBOpUTENb, AnarpaMmmbl ¢a3oBoro pasHoBecua. Kputnueckne TemnepaTtypbl pacTBOPEHUS.
TepmoanHaMmnyeckoe NoBeAeHME MaKPOMOJIEKY B PAaCTBOPE U ero 0COBEHHOCTMN NO CPABHEHMIO C
nosegeHNeM MONEKYST HUSKOMONEKYNAPHbIX BewecTB. OTKNOHEHUA OT UAEANBHOCTU U X NPUYMHBI. BTOopoi
BUPUANbHbIN KoadpduumeHT n Oremnepatypa. O-ycnosus. «HeBoamyLLeHHbIE» MaKPOMOJIEKY/bI B pacTBOpE U
OLeHKa NrMBKOCTU. 3aBUCMMOCTb PACTBOPUMOCTM OT MONIEKYIAPHOM Macchbl.

MMApoAMHAMUYECKME CBOMCTBA MAaKPOMOIEKY B pacTBOpax. BA3KoCTb pa3baB/ieHHbIX PacTBOPOB.
MpuBeaeHHan 1 XapaKTepUCTMYEcKan BA3KOCTb. CBA3b XapaKTEPMUCTMYECKOM BA3KOCTU C MONEKYISPHOM
Maccoi U cpegHUMM PasMepPammn MakpPoOMOIEeKy. BUCKO3UMETPUA KaK MeToa onpeaenieHns
CpeAHEeBA3KOCTHOM MOJIEKYNAPHOM Macchbl.

MosieKynsapHble Maccbl 1 MONEKYNIPHO-MACCoBble pacnpeaeneHuns. HopmanbHoe (Haubonee BepoATHoe)

pacnpegeneHune. YcpeaHeHHble MONEKYAAPHbIE Macchl (cpeaHeumcnosas, cpeaHesecosan). OnpeaeneHue
CpeaHEeUYNCcNoBON MONEKYNAPHOMN MACChl U3 A@HHbIX MO OCMOTMYECKOMY AaB/IEHNIO PaCTBOPOB MNOJMMEPOB.
PU3NKO-XMMUYECKME OCHOBbI GPaKLMOHMPOBaHUA NoAMMepoB. CBeTopaccesHMe, Kak MeTo onpeaeeHns
cpeaHeBeCcOBOWM MOIEKYIAPHOM MacChbl NOAMMEPOB. [pyrue meToabl onpeaeneHnsa MoAeKyaapHOM Macchl.

Tema 3. llonumepnsvie mena.

CTpYKTypa 1 OCHOBHble GpU3NYECKMe CBOMCTBA NOANMEPHBIX Tesl. OCOBeHHOCTY MONEKYNSPHOrO CTPOEHMUSA
NOAMMEPOB M NPUHLMMOB YNAaKOBKM MaKPOMOEKYA. AMOPdHbIE U KpUCTaNANYeCcKne NoMMeEpbI. YCI0BUS,
HeobxoaMmble AN KpUCTaNAU3aumMmn NoaMmepoBs. TemnepaTtypa KpUCTanamsaummn 1 TemnepaTypa naaBaeHus.
CTPYKTYpa 1 HagMOIEKYyAAPHanA OpraHM3auma KPUCTasIMYECKMX NoMMepPOB. Pa3inuma n cxoacrso B
CTPYKTYPHOW OpraH13aLmMm KpUCTanandecknx u amopdHbix noimmepos. CBOMCTBA aMOpPHbIX NOANMEPOB.
Tpu GU3NYECKUX COCTOAHUA. TePMOXUMUYECKME KPUBblE aMOPHbIX NOMMEPOB.

BblcoKoanacTuyeckoe coctoaHue. CTeknoobpasHoe cocTtoaHne. OcCOBEHHOCTHN NOAMMEPHBIX CTEKO.
BAskoTeKyyee cocTosiHMe. CBOMCTBA KPUCTANIMYECKUX MNOMMEPOB.

Tema 4. XuMnyeckue cCBOMCTBA U XHMHYECKHE npeppaumecHus moJIuMepoB.

MonumepaHanorMyHble NpeBpaLLeHUA U BHYTPUMONEKYAPHbIE peakumm. OcobeHHOCTU peakLUMOHHOM
CNOCOBHOCTM PYHKUMOHANbHbIX FPYNN MaKpPoMoieKky. JecTpyKuma noammepos. MexaHn3m LenHom u
CNyYaiHoW AecTpyKummn. TepMOOKUCAUTENbHAA 1 GOTOXMMUYECKan AecTpyKumaA. MpuHLMnbl cTabuansaumm
nosmmepos. ClumMBaHMe NOAMMEPOB. MCNoib30BaHME XMMUYECKUX PeaKLMI MAaKPOMONEKRY A/1s
XMMWYECKOTO N CTPYKTYPHO-XMMMUYECKOro MOANPULMPOBAHMUA NOMMEPHbIX MaTepuanos. OCHOBHble
NPUHLMNbI CUHTE3a NPUBUTbIX U 610K-CONOANMEPOB.

Tema 5. Ananuz nonumepos.

KauecTBeHHbIV aHanu3 (MaeHTUPMKALMA NOMMEPOB) U KOJIMYECTBEHHbIW aHaN3 NONIMMEPOB:
bU3NKO-XMMUYECKME CBOMCTBA NMOJIMMEPOB, PACTBOPUMOCTb, 3/1IEMEHTAPHbIW aHANU3, GYHKLMOHA/bHbI



daHann3, aHa1im3 MOHOMepPOoB, OJINTOMEPOB U npmmecef/'l B nosinmepax. TexHU4ecKnin aHanms no/INMepoB:
¢)VI3M‘-I€‘CKM€‘ CBOﬁCTBa, mexaHun4yeckue CBOVICTBa, CTapeHne n Xmummn4yeckan CTOMKOCTb.

PeKOMeHIla]_[I/Il/I 110 BBINNOJTHCHUIO paﬁoT Ha 3aHATHAX

Tema 3aHATUA PekomeHgauma

Jabopamopnasn paboma Nel. Nccneposatb BAMAHME YCAOBUIA NOAMMEPU3ALNN
Ha cBolicTBa nosvmepa. Caenatb BbIBOAbI O
BAVUAHUM UcCnegyemoro dakTopa Ha npoLecc
Nosly4yeHusa noammepa.

Tepmuyeckaa nonmmepusauna. CuHTes
NONUCTUPONA W NOJAUMETUIMETAKpUAATa
paAnKanbHOM NoanmMepmsaumeit B macce.

CuHTe3 nonnmepos. PagnkanbHaa U MOHHasA HanucaTtb peakuum noammepusaumm ctMpona u
nonMMmepusaumu. MeTUAMETaKpUNaTa, UHULMMPOBAHHbIE
nepoKkcuaamm, NPOTOHHbIMM KNC0TaMU,
LLENOYHbIMM MeTannamu. Pewntb 3aga4um no
KUHETMKe Noinmepusaumm.

Jaoopamopnan padoma Ne2. MpeacTasuTb KMHeTn4eckune
Monnmepwmsauma B cycneHsnn. CuHtes ypaBHEHMA, ONuCbIBatoLLIME NpoLecc

NnoAWCTMPOAa pasmuKanbHOM NoiMmepusaumen B NoNMMepM3aLIMM B CYCNEH3UN.

cycneHsumu.

Onpep,enMTb BbIXO4 noanmepa.

Cnocobbl npoBeaeHMs NoAMMeEPU3aLUN. CpaBHUTb cnocobbl nposeaeHus

Cononnmepusaums. nonnmepwusaumu: B 610Ke, B pacTBope, IMyAbCUU U

cycneHsuu. PelunTtb 3a4a4M Mo ONpeaeneHnto
COCTaBa COMoOJIMMEPOB.

Jabopamopnasn paboma Ne3. CuHTe3MpoBaTb NOAUCTUPOS B pacTBOpUTENE.
CaenaTb BbiBOAbI 06 0COHBEHHOCTAX NpoLiecca.
Nonumepusauus B pacteopuTene. OnpepenuTtb BbIXOA Y MONEKYNAPHYIO Maccy

nonnmepa.




CuHTe3 noaMmepos METoA0M
MOIMKOHAEHCALUN.

MN310KNTb OCHOBHbIE MOMEHTbI TEOPUN
Kaposepca. BbiBecTu ypaBHeHMe ana pacyeTta
MOJIEKYNAPHOM MacCbl NOIMKOHAEHCALMOHHbIX
noanmepos. O6BACHUTb MeXaHM3M PaBHOBECHOM
NOSIMKOHAEHCALMN.

Jabopamopnasn paboma Ned.

MpOoBeCcTN CUHTE3 Pe30/1bHOM CMObI. M3yunTb
mMmexaHu3m obpasoBaHua noanmepa. Onucatb

Cunres nomMmepos  METoA0M XMMU3M OTBEPKAEHUA pe3ona.
NOJIMKOHAEHCALMMN.
OcHOBHble OT/IMYUA NOSIMKOHAEHCAUMOHHBIX | HanucaTb peakummn ruapoamnTuyecKkom

MPOLLECCOB OT NOANMEPU3ALMOHHDBIX. CUHTES
no/sMaMmaos 1 Noanapupos.

NOSIMKOHAEHCaunm KanponakTtama, peakumm
CUHTe3a NosMaTuneHTepedTanaTa.
PewnTb 3agaum no ypaBHeHUAM Kaposepca
n Kopuaka.

Jabopamopnasn paboma Ne5.

XMMMYeckuin  meton onpegeneHus
MOJIEKYNSPHBIX Macc NOJIMMEPOB.

OCBOMUTb aHUIMHOBLIN METOZ ONpeaeNeHus
KapBOKCUAbHbIX FPYNM U PaccHMTaTh CPEAHIO0
MONEKYIAPHYIO Maccy NoAn3TUAEeHTepedTanara.

Cnocobbl onpeaeneHns MosiekynapHbIX

MN310NTb OCHOBHbIE METOAbI ONpeaeneHuns
cpenHevyncnoBom u

MaccC NoanMmepos.

cpep,HeBecosoﬁ MOIERYTIAPHbIX MacCcC NO/IMMEPOB.

Jabopamopnan padoma Ne6.

BMCKO3MMETpVILIECKVIVI cnocob onpegeneHnAa
MOI'IEKyﬂ’inHOVI MaccCbl MOIMMEPOB.

N3mepunTb BA3KOCTb PacTBOPOB NOJMMEPOB U
BbIYMC/IUTb MONIEKYNAPHYIO MAcCy NOJIMMEPOB MO
pe3ynbTaTaM SKCMNEePUMEHTA B COOTBETCTBUM C
ypasHeHnem MapkKa - XayBuHKa.




PacTBopbl NOIMMEpPOB.

N3n0Ku1Tb TeOPUIO pa3baBaeHHbIX PacTBOPOB
NonMmeposB. PelwnTb 3a4a4m € UCNOJIb30BaHNEM
ypasHeHnA MapkaKyHa-XayBuHKa. Caenatb
BbIBOAbI U3 ypaBHeHUA Pnopu - XarrmHca. Pewntb
33a/1a4u C UCNO/Ib30BAHMEM K1ACCUYECKON Teopum
pacTeBopos.

Xumuyeckune npespalleHna NoIMmMepos.

Hanucatb ypaBHeHus,
WANIOCTPUPYIOLLME NOAUMEPAHANOTNYHbIE
npespaLeHna noammepos. Npusectn npumepsbl
NPUBUTOM M BOKCONOAMMEpPU3ALUN.

Jabopamopnas paboma Ne7. V\peHTndunKauma
no/IMepoB.

MpoBecTu KayecTBEHHbI aHaN13 NOAUMEPOB C
uenbto naeHtTuduKkaumm. NposepuTb NoBegeHme
No/sIMMepoB B NAaMeHU ra3oBol ropesku,
B3aMMOAENCTBUA NOMMEPOB C LLLENOHYHbIM
pacTBopom dyKCUHa, peaKkuuto
LLItopxa-MopaBcKoro.

Jabopamopnasn paboma Ne§.

KauyecTBeHHbI aHaIM3 NOAMMEpPOB.

MpoBecTn naeHTUOMKaLUMIO NOAUMEPOB MO
NpPoAyKTam NMpPo/iM3a 1 No pacTBOPUMOCTM B
OpPraHUYecKMx pacTBOPUTENAX.

AHanuTnyeckui KOHTPO/1b NMO/IMMEPOB.

N310KNUTb MeTo bl Ka4eCTBEHHOTO U
KO1IM4eCTBEHHOIO aHa/M3a NOZIMMEPOB:
¢M3MKO-XMMMH€CKM€ CBOWCTBa, PacTBOPUMOCTD,
3I'IeMeHTaprIl‘;1 aHanus,

YHKLMOHANbHbIM aHaNM3.

IIpumepsI peHTHHTOBBIX 32JaHMI IO AUCHHUIIJIMHE

KonTpoabnas padora Nel

1. YTO ABNAETCA KaTanmM3aTopom aHMOHHOM noanmepusaumnn:

a) BeulecTtBa OCHOBHOIO, 3/IEKTPOL4OHOPHOIO XapakKTepa, Wwesio4YHble MeTanibl, UX TMapmnabl U amnbl,

6) opraHMuyeckue coeaMHeHNA MeTannos 1 1 2 rpynn nepuoamyeckoi CUCTeMbI




O.UN. MeHpeneesa;
B) OpraHMYeckue NepoKkcuabl, rmaponepexknucu, asoTcoegmHeHus;

r) NpoToHHbIe KnucnoTbl (H2S04, H3PO4, HCHO4) 1 Kucnotbl flblonca (coeamHeHua dopmynbl MeX,, rae Me -
meTtann, X - ranoreH: BFs;, A1C13, SnCl,)?

2. BO CKOMbKO Pa3 WM3MEHUTCA CPeaHAs CTeneHb MOAMMEPM3auMu X MOAMMEPa NpM MOAMMEPU3aLMK
MeTunakpuaaTa B Macce, MHUUMUPOBAHHOM pasfioXeHnem asobuc-ns3obytnpoHntpuna npu 70°C, ecau
YBENYUTbL KOHLIEHTPALIMIO MHULMaTOpPa B 4 pas3a (BAMAHMEM peakuum nepeaadm uenu npeHebpeub):

a) He U3MeHUTCH;

6) yBennuunTbea B 2 pasa;
B) yMeHbLLUMTCA B 2 pasa;
r) ymeHbLINTCA B 4 pasa;

A1) yBennuutbea B 4 pasa.

3. Mpu paguKanbHOW conoaMmepusaummn ctupona (A) u BuHMA auetaTta (B) KOHCTaHTbI cononmepumsaumum
paBHbl ra=55 n r;"0,01. Cononnmep Kakoh CTPYKTypbl obpasyeTca, ec/iM MOHOMEpPHasa CMecb Mmena

cocrtas 1:17

a) AAAA B AAAA;

6) BBBB A BBBB;
8) ABABABAB;

r) AAAABBBB.
KonTpoabHas padora Ne2

1. Kakve moHOMepbI HY»KHO BbI6PaTh A1 NONYyYeHUA NoAMMepa Kiacca NoMamuaos?
a) NH-(CH,)s-COOH;

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

8) NH,-R-NH; + HOOC-R -COOH,;

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

2. Kak MOXHO MOBbICUTb MOJIEKYAAPHYIO Maccy noaumepa, Moay4yaemoro MeTonom O6paTMMOV1

NoNIMKOHAEHCAUUN NPU AAaHHOM CTeneHn npesBpaweHna «P»?

a) NoBbILWEHWEM TEMNEPATYPbI;



6) noBbllWEHNEM KOHUEHTPAUWMN KaTan3aTtopa;

B) vAaneHuem sblgenatoweroca HMC;
r) BBEAEHNEM MOHOPYHKLIMOHANbHOTO MOHOMEpPA.
3. KaK M3MeHUTCA MONeKynApHaAa macca NOJMKOHAEHCALMOHHOIO MoaMmepa, €Cc/iM B MOHOMEPHYIO

CMeCb BBECTU MOHOQYHKLMOHANbHbIN MOHOMEP?

a) He U3SMEHUTCS;
6) yBEINUUTCS;
B) YMeHbLUMUTCA.

KonTpoabnas padora Ne3

1. Kakumu MeToAamu MO3KHO onpeaenvTb  CPeAHEMAaCcCOBYH MOJEKYNAPHYIO

maccy noanmmepa:
a) MEeTOLaMM CBETOPACCEAHUA, yAbTPaLeHTpudyrnposaHma, andedysmMoHHbIM;

6) nsmepas CBOWACTBa, 3aBucALme oT  uucha yactMy, B pacTeope:

OCMOTHMYeCKOE aaBneHune, 36y/w|o— N KPNoCKonuA,;

B) N3MepAn BA3KOCTb PacTBOPOB;
r) XMMUYECKMI MeTO, N0 KONMYECTBY KOHLEBbIX rpynn.
2. YTO MOXHO CKa3aTb O KauyecTse PacTBOPUTENA, eC/IU 3aBUCMMOCTb NPUBEAEHHOM BA3KOCTMN PacTBopa

noAnmepa OT KOHLEHTPALMKN ONUCLIBAETCA YpaBHEHUEM:

0....0 JO00oo,e0do0.oc

a) XOPOLWWIA PacTBOPUTEND;

6) ©-pacTBopuTens;

B) NIOXOW PacTBOPUTENb;

r) 0AHO3HaYHO OTBETUTb HeNb3A.

3. 3aBMCMMOCTb OCMOTMYECKOTO AaBJEHUS OT MOJIEKYIAPHOM Macchl NoiMMepa U NpUpoabl

pacTtBopuTenAa B COOTBETCTBUU C BbIBOAAMMU (DﬂOlexalTVcha BblpaxkaeTcAa ypaBHEHNEM!

11
— ORTOAOAOGC,). G

Kak Fpad)M‘-IECKVI MOXHO NpeacTtaBuTb 3Ty 3aBUCMMOCTb 4174 NOZINMEPromoioros B 0ogHOM pactBoputene:



a) Beep NpambIx, nepecekatouwmxca 8 ogHon Touke 0000___ MRT.0O000;

6) napannenbHble NPAMbIE C HAKTOHOM B 3aBUCMMOCTM OT KOHCTAHTbI

XarrmHca;

B) npsmble, napannenbHble ocn abecumcc (A2=0).

BOHpOCbI K 3a4€Ty

1. MNonyyeHne BMC metogom nonvmmepusaunm. MoHomepbl ona cuHTesa.

MexaHu3mbl NoMMepr3aLmK.

2. PagukanbHaa noavmepusauma. NHuunatopel. BauaHue pa3nunyHbix  GAKTOPOB Ha
paguKanbHyto nonmepusaunio. Ctagmm npouecca.

3. KatnoHHaa nonnmepmsauyma. Katanusatopsl. Ctagmm npouecca. KuHeTnka nonmmepusaumm.

4, AHWOHHaA nosvmepusauma. NMHuunmposaHue, poct uenu 7 06pbiB uenu. 5.

AHVOHHO-KOOPAMHALMOHHAA  MOJIMMEpPU3aLma. Katanuzatop UurnepaHatra.

MexaHn3m nonmmepusauunm.

6. Cnocobbl npoBeseHMsa noanmepusaumun (B 610Kke, B pactBope, CycreH3nmn, smyabcum).

1. Teopua cononmmepmsaumn. Pasnnume mexay paguKkaabHOM U MOHHOM CoOnoIMMepu3aLmen.

8. MonyyeHrne NOAUCTUPONA pPagUKaibHOM U UOHHOM noanmepwusaumein. XMMuyeckue npespalLeHus
noancTmpona.

9. OcobeHHOCTN 06pa3oBaHMA NOAMMEPOB METOAOM NOANKOHAEHCauun. Teopua Kaposepca.

10. Knaccudumkauma npoueccoB MNOAMKOHAEHCAUMKW. PaBHOBeCHas NOAMKOHAeHcauma. [ecTpyKuma wm

06prB uenn npun paBHOBeCHOVI NONNKOHAEHCAUWW.

CuHTE3 nonmamunaos. MMaponnTnyeckasa noaMmepusauma N1akTamos.

11. rugpoamHamuueckne csoiicTea MaKpOMOIEKY B pacTBOpax.

Buckosnmetpua.

12. CBA3b XapaKTEepPUCTUYECKOM BA3KOCTM C MOJIEKY/IAPHOM MAcCOM W CpegHMMKM  pasmepamu
MaKpomonekyn. YpasHeHne Mapka-KyHa-XayBuHKa.

13. MeTogbl onpeaeneHnsa cpeaHeBECOBOM U PCEAHEYMCIOBON MONEKYNAPHON Macchbl.

14. Knaccuueckaa Tteopua pactsopos nosvmepoB dnopu-XarrmHca. KoHcTaHTa XarrmHca, BMpuasbHble
KO3pULUMEHTDI.

15. PaBHOBecue B pacTBOpax NOAMMEP-PaACcTBOPUTE/b. TEPMOAMHAMUYECKUIA KPUTEPUIN PACTBOPUMOCTY.

16. O-ycnosua, O-pactBoputens, O-temnepatypa. dusmnyecknii cmbicn Otemnepatypsi.

17. rMOKOCTb LEMHbIX MOJIEKY U ee CBA3b C GU3UKO-MEXaHUUYECKMMU CBOMCTBAMM MOINMEPOB.

18. KoHpopmauma nonmmepHbIx Leneit. Ycnosusa, gonyckaowme noaHoe «cBoboaHoe» BpalLeHue.

19. Tennosoe gBuMKeHWe B NOAMMEPHbIX Tenax. CTaTUCTUYECKMIA CETMEHT.

CB060OAHO-COUNIEHEHHas Lenb. PU3NKa MOJMMEPOB

20.

CsolicTBa amopdHbIX n KPUCTaNNNYECKMX NnoAnMMepoB.

TepmomexaHMyeckne Kpmeble amopdHbIX MOANMEPOB.

21.

BblCOKO31aCTMYECKOE COCTOAHUE NoAMMEPOB.  HMXKHUIA npeaen MOJIEKYNAPHOM
Maccbl, He0bX04MMbI ANA NPOSABAEHMA BbICOKO31acTUYecKon aebopmauuu.



22 Kpuctannnyeckme nonnmepsl. BanaHne opmeHTaumm Ha mexaHndyeckue CBOICTBA noanmepos.

23.  XvMuueckue npeBpalleHUA MOAMMEPOB  (MOAMMEpPaHaNOTMUHble NPEBPALLEHUA, CLUMBAHME,
6/10K- M NPMBMTaA conoaMmepmsauma).

24. HagmoneKrynspHas CTpyKTypa NoMmeposB.

Bonpocel k 3xk3amMeHy

1. Knaccudpukauma nonmmepos Mo XMMMYECKOMY COCTaBy, NO BeAUYMHE MOEKYNAPHOW Macchl, No
NMPOUNCXOXAEHWNIO, MO CTPOEHUIO OCHOBHOW Lienu.

2. Knaccudukaums noimmepoB Mo XMMUYECKOM NpUpoge OCHOBHOWM Lenu, no ¢opme MaKpoMOAEKY,
no cnocoby noay4yeHus, No OTHOLLEHUIO K Harpesy.

3. nOﬂMMepM3aLI,VIF|. reTepOﬂMTquCKMﬁ WU FOMONUTUYECKUI pa3pbiB BaANNEHTHbIX cBA3en. PagnkanbHas
noanmepusauma. MexaHmsm u cTagmu pa,u,MKaanoﬁ noanmepusaumnn. MHMLI,MaTOpr pa,u,MKaanoﬁ
noanmepusaLmn.

4, KnHeTMKa paauKanbHOM noanmepusauuu. Peakuumn nepepgauv  uenu. PekombuHauma. Poct
MaKpopaamnKanoB M 06pbiB Lenu. BanaHWe pasiMuHbiX GAKTOPOB Ha PaAMKafibHYlO MNOJMMEPU3ALNIO
(Temnepatypbl, nNpupoabl  KaTanMsaTopa, KOHUEHTpauuW MOHOMEpa, AaBneHusn). PaauKanbHas
conoanmepmsauma. Teopus conoMmepusaumm.

5. KaTanutuueckaa nonumepusauma. OTAMUUTENbHbIE YepTbl MO CPABHEHMIO C  pPaAuKanbHOMN.
NHULMMpPOBaHNE, POCT MaKpPOMOHOB, MPeKpaLleHne pocTa.

6. KaTMoHHas nosvmepusauma. Bo3HMKHOBEHME aKTMBHOrO UeHTpa. KaTtanusaTtopbl. Mpumep
KaTanuTuyeckon noaummepmsaumm B npucytctBum SnCle. 7. KuMHETMKa KaTMOHHOW noaMmepusaunm
(3aBMCMMOCTb CKOpPOCTM MOAMMEPM3AUMM OT KOAMYECTBa KaTaaMsatopa, CTeneHuM noaumepusauumn ot
KO/IMYECTBa MHULMATOPA U MOHOMepa). Poab COKaTaM3aTopa B KAaTUOHHOW NOANMEPU3ALIMMN.

8. AnvoHHas noaMmepusauus. KaTtanusartopsl. MexaHun3m AHWOHHOM
noAMmepusaLnm B NpUCYTCTBUM amnaa Kaaua B cpeae XKMUOKOro ammuaka.

9. Cnocobbl ocyliecTBneHna npouecca noaMmepusaumn (67104HasA, B PAcTBOPE, SMYAbCMOHHAA W
CyCNeH3MOoHHas).

10. MonHas cononnmepusauma. Pasanuma Mexay paguKanbHOM M MOHHONM cononaumepusaumein. Teopus
conosiMmep3aLuu.

11. Nonumepsbl HenpeaenbHbIX apOMaTUUECKMX —YIIeBO4OPOAOB. [OAUCTUPOA. Cblpbe, MeXaHWU3m
nosiMmepusaLmu.

12. Cnoco6wi nofydeHMs MNOAUCTUPOSA. XUMUYECKMe npeBpalleHna noauctupona. [lonyyeHue
MOHOOBMEHHbIX CMOJ.

13. MNonunkoHaeHcauma. OcobeHHocTM o06pas3oBaHMA noanmepa. Teopus Kaposepca. Knaccudukauma
NPOLLeCcoB NOMIMKOHAEHCALUN.

14 TepMOLI,I/IHaN\MKa NO/IMKOHAEHCaUnn. MexaHun3m paBHOBECHOVI NONMKOHAOEHCaUUN. npOLI,ECCbI
AeCTpyKunmn n O6prBa uenun npu paBHOBeCHOVI NOZIMKOHAEHCAUUNN.

15. Cnocobbi nonyuenve nonmatunentepedranarta. Coipbe. Xummsm npouecca. Oco6eHHOCTU NONYYEHNA U3
anmetuntepedTanata (AMT) v aTuneHrnMKons, us TepedTaneBoi KUCAOTbl U STUNEHTIUKONS.

16 CuHTE3 NnoNnamunaos. Cblpbe. MpombiwneHHble cnocobbl noayyeHua. Flmapoantuyeckana noammepmsauma
NaKTaMOB.

17. Xumnueckue npespalueHna nonMamnaos (3amelLeHne BOAOPOAA B aMUAHbIX FPYMNa, B3aMMOAencTamne
¢ bopmanbaernaom B NPUCYTCTBUM KUCOT).

18 MeToabl onpepenieHNa MONEKYAAPHbIX MaAcC NOJIMMeEPOB. Cpe,a,HeBecosaﬂ n cpegHe4dymncnoBan
MOJIERYNIAPHDbIE MacCChl. OCMOMETpM‘-IeCKMﬁ meToa.

19. ypasHenne Mapka-KyHa-XayBuHKa. CBA3b XapaKTEPUCTMUYECKOI BA3KOCTM C MONEKYNAPHON Maccoi u
CpeaHMMM pasmepamm MakpoMOEKY.



Bu1CKo3nMMeTpUUEeCcKMit meToa onpeaeneHna MoNeKyAspHON macchl noaMmepos. OnpeaeneHune cteneHm

CBEPHYTOCTM 1 GOPMbI MAKPOMOJIERY

BMCKO3MMETPUYECKM (3HaUeHMe NoKasaTtens «a» B ypaBHeHUn Mapka-KyHaXayBuHka).

20.

21.

22,

23.

24,

25.

26.

27,

28.

29.

30.

31.

32.

33.

34,

35.

36.

OnddysnoHHbIN MeToa onpeaeneHus cpegHeBecoBOM MOEKYAspPHOM macckl. MeTtog Jlamma. Metog,
YNbTPaAUEHTPUDYITMPOBAHUA.

CeeTopaccesiHMe Kak MeToj, onpeaeneHma cpeaHeBecoBOM MOJIEKYIAPHOM MacCbl. XUMUYECKUIA MmeToz,
onpeaeneHns MoNeKYNAAPHOM MaccChbl.

PactBopbl nonanmepoB. PakTopbl, onpegenalOlinMe pacTBOPeHMe U HabyxaHMe NOAUMMEPOB.
TepMmoagMHaMUYECKUIA KpUTepuiA pactBopumocTU. OueHKa rMbKocTM uenu. MNoHATMA «xopownin» wu
«MJ0XON» PacTBOPUTEb.

Knaccuyeckas Teopus pactBopos nosmmepos ®aopm-XarrmHea. 3aBUCMMOCTb OCMOTUYECKOTO AaB/EHUA
OT KOHLLeHTpauuun nosmmepa B pactsoputene. KoHcTaHTa XarrmHca, BupunanbHble KO3dOULMEHTbI U UX
dU3nYecKkuit cmblich.

PaBHOoBecMe B pacTBOpax NoOAMMEpP-pAcTBOpUTEb. BO3MOMHblE C/Ay4an pPaACCNOEHMA CUCTEMBI
amopdHbIN nonnmep-pacteoputens. O-ycnosua, Opacteoputens, O-temnepatypa. Pusmnyeckuii cmbicn
[O-tremnepatypsbl. «HeBO3MYLLLEHHbIE» MAKPOMOJIEKYbI.

MapoanHamMmmMyeckne CBOMCTBA MAKPOMOJIEKYS B pacTBopax. BA3KocTb pas3baBneHHbIX pPacTBOPOB
(oTHOCUTeNbHas, yaenbHas, NpMBeAEHHanA, XapaKTepucTMyeckas).

MMMBKOCTb UEMHbIX MOMIEKYA M ee CBA3b C (U3MKO-MEXAaHUYECKMMM CBOMCTBAMM MNOAUMMEPOB.
MoTeHuManbHOEe 3HaYyeHMe 3SHEPrMM BHYTPEHHero BpaleHus. [MepemelyeHne OTAENbHbIX TMBKUX
Y4YaCTKOB MaKpPOMOJIEKY.

KoHdpopmauma nonammepHbix ueneii. OcHOBHble Buabl KoHpopmauuii. BHyTpeHHee BpalleHue
MaKpPOMOJIEKYN. 3aBUCMMOCTb NOTEHLMANbHON 3HEpPrMu OT yraa NoBopoTa. YCNoBus, AonycKatowme
nosHoe «cBoboAHOE» BpalyeHuUe.

Tennosoe gBUXKeHWE B NONMMEPHbIX Tenax. [oHATME 0 CTaTUCTMYECKOM cermeHTe. TepmoamMHamuyeckasn
rmbKkocTb uenun. KnHetnyeckas rubkoctb uenu. CBO60AHO-cOUNEHEHHAs Lenb.

Hanbonee BepoATHOe cpegHEKBaApPaTUYHOE PACCTOAHME MENXAY KOHUAMM  MAKPOMOJEKYbI.
TepmogMHammnyecKaa BepPOATHOCTb Lenu. [apameTp KecTKocTu uenun. PaKkTopbl, onpegenatowime
rTMBKOCTb Lenu nonanmepa (BeNMUYMHa noTeHuManbHoOro bapbepa BpalLeHWA, MOJEKYyNApPHaA macca,
YyacToTa NPOCTPAHCTBEHHOM CETKU, pa3Mep 3amecTuTenel, Temneparypa).

CnocobHOCTb MONMMEPOB K KpUCTannusaumm (CTpOEHMEe UEenu, 3SHEPrus  MEXMOJIEKYASAPHOro
B3aMMOAeNCTBUA, TMBKOCTb Lenu, NAOTHOCTb YNaKOBKN MOJIEKY).

CBoilcTBa amMopOHbIX M KPUCTA/ZIMYECKMX MNOAMMEPOB. TepmMoMexaHMYeCcKMe KpuBble aMoOPPHbIX
nonnmepos. MpaKTuyeckoe 3Ha4YeHME y4yeHMA 0 $a30BbIX U GU3MUYECKUX COCTOAHUAX NONMMEPOB.
BbICOKO31aCTMYECKOE COCTOSIHME MOMMMEPOB (TepmoaMHamMuKa). HUKHWIA npegen MOJSIeKyNspHONA
Maccbl, He0bX0AMMbIN ANA NPOABAEHUA BbICOKO3/1acTUYECKOM aAedopmanmm.

BAsKoTeKkyyee cocToAHMe nonaumepoB. Kpuctannuueckne nonvmepbl. KpuBas — pacTaxKeHus
KpUCTanaMyeckoro nonumepa. BansHme opueHTaumm Ha mexaHMyYecKkne CBOMCTBA NOJIMMEPOB.
CTpYyKTypa M OCHOBHbIE CBOWCTBA MOJIMMEPHbIX Ten. AMOPdHbIE U KPUCTa/ZIMYECKUE MOJIUMEPDI.
TemnepaTtypa cTekno0BaHUA. MexaHM3M KpUCTanansaumm.

XvMMyeckne npespalleHMa noaMmepoB. Peakuun, npuBogsAulMe K YBE/AUYEHUID  CTENeHu
nonnmepwmsaumm (clumBaHme, 6J10K- M NPUBUTAA CONOMMEPM3ALLNS).

XMmunyeckme npespaLLeHmna Noinmepos. lMonmmepaHanorMyHble npespaweHuna

(nonyyeHne nonumepos, cynbdupoBaHme, MoaMOUKALMSA, CybGOXN0PUPOBAHME U T.4,
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