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1. EJIA 1 3AJJAYHN JTUCIUITJIMHBI

esin ocBOCHUA TUCHUILIHHBI (MOYJIfA):

ens: hopmupoBaHue 3HaHUI OCHOBHBIX OCOOCHHOCTEH CBONCTB BHICOKOMOJICKYJIIPHBIX
COCIMHCHUH, METOJIOB CUHTE3a IMOJIMMEPOB UX CTPYKTYPBI U 00JIACTH MPUMEHEHUS

3anauu:

3a1aun U3y4eHUs TUCIUTLINHBI:

- popMupoBaHUe 0a30BBIX 3HAHUI O KJIACCH(UKAIIMH IIOJTUMEPOB B 3aBUCUMOCTH OT
IIPOMCX OXKICHHS, XHMUYECKOI'O COCTaBa U CTPOCHUS OCHOBHOM IICIIH, B 3aBUCMOCTH OT
TOIIOJIOTMH MaKpPOMOJICKYII;

- opMHpOBaHUE IIPESACTABICHUI 00 OCHOBHBIX CBOMCTBAX MOJUMEPHBIX BELIECTB,
00YCJIOBJICHHBIX OOJIBIIIMMH pa3MepaMu, IICITHBIM CTPOCHUEM U THOKOCTBIO MaKpOMOJICKYI.

- MPUOOPETCHHE HABBIKOB BJIAJICHHS SKCIICPUMEHTAIbHBIMH M TCOPETUUCCKUMU METOAaMHU
CHUHTE3a M aHaJIh3a IMOJUMEPOB;

- popMHUpOBaHUE y CTYACHTOB YMECHHMH, IO3BOJISIOIIMX HCIIOIH30BATh MTOJYUCHHBIC 3HAHUS
JUISL pEeIICHUS KOHKPETHBIX 3a/1a4 IMOJYyYCHHUS IMOJIMMEPOB C 3aJJaHHBIMH CBOMCTBaMH, B TEXHOJIOTHUN
nepepabOTKH IMOJIMMEPOB, OIIPEICICHUN MOJICKYJISIPHON MacChl U JIp. (PU3UKO-XUMHUSCKUX
XapaKTEPUCTHUK MTOJMMEPOB.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OOII
Hukn (paznen) OIT:  B1.0O
TpeGoBanus K MpeABAPUTEIBHON MOAT0OTOBKE 00y4aK0IIerocs:

CTyneHT A0KEH BiIa/leTh OCHOBHBIMHM METO/IaMU OPTraHUYECKOI0 CUHTE3a, YMETh
IJIAHUPOBATh BO3MOXKHBIE ITyTH CUHTE3a OPTaHUYECKUX COCAMHEHUH, BIAIETh METOAaMH aHAJIN3a
U UICHTU(UKAIIUA OPTaHUYECKUX COCTUHEHUH.

Oprannueckasi XUMust

JAucuMmimHbl (MOAYJIM) M NPAKTHKH, 1JI1 KOTOPbIX OCBOEHHME JAHHOW JUCIHIIJIMHBI
(MoayJis1) He00X0AMMO KaK NMpeAlecTBYIIee:

Hay‘{HO'I/ICCJIe,I[OBaTeJILCKaﬂ pa60Ta
Hpe,[[,I[I/IHJ'IOMHaSI IMpaKTHUKa

[IpuknagHas opraHuyeckass XuMHs
3. OFbEM JJUCIIUIIJIMHBbI

O01mas TpyI0eMKOCTh 6 3ET
Yacos 110 yueOHOMY ILIaHY 216
B TOM 4YHCJIe:

ayJIUTOPHBIC 3aHSATHS 112
CaMOCTOATENLHAS PaboTa 57
YacOB Ha KOHTPOJIb 27

4. INTAHUPYEMBIE PE3YJIBTATBI OBYYEHMUSA 110 JUCHUIIJIMHE,
COOTHECEHHBIE C IINTAHUPYEMBIMHU PE3YJIBTATAMU OCBOEHUSA
OBPA3OBATEJIbHOM ITPOI'PAMMBbBI

OIIK-1.3: ®opMynupyeT 3aKJIIFOUEHHS U BBIBOJIBI 0 PE3YJIBTATAM aHAJIN3a JINTEPATYPHBIX
JTAHHBIX, COOCTBEHHBIX SKCIEPUMEHTAIBHBIX U PACUETHO-TEOPETUUECKUX Pa00T XMMHUYECKOMN
HalpaBIEHHOCTH

OIIK-2.1: PabGoTaeT ¢ XUMHUYECKUMHU BEIIECTBAMH C COOTIOJICHUEM HOPM TEXHUKH
0€e30MacHOCTH

OIIK-6.1: IlpencraBnser pe3yabTaThl padOTHI B BUAE OTYETa MO CTaHAApTHOU (hopMe Ha
PYCCKOM SI3bIKE



5. BUJbI KOHTPOJIA

Bunbl KOHTpOJIL B ceMecTpax:

SK3aMEHBI 8
3a4€Thl 7

6. A3BIK IIPEIIOJJABAHUA

SI3BIK TIpenoaBaHusi: pyCCKUi.

7. CTPYKTYPA U COJAEP)KAHUE JUCUUILIMHBI (MOLYJIS)

Kon HaumeHoBaHue pa3jiesioB u Bun Cemectp | YacoB | Hcrou- | [Ipumeuan-
3aHAT. TeM 3anaTus | / Kype HUKHU ue

OO0pa3oBaTte/ibHbIE TEXHOJIOTHH

Cnncok 06pa3oBaTe/ibHbIX TEXHOJIOTHIi

1 | AKTHBHOE CilyllIaHue

2 |Wudopmarmonnsie (1iu(poBbIe) TEXHOIOTHH

3 |Meropl rpynmnoBoro pemeHI/m TBOPUYECKUX 3az[aq (meron [denbdu, meton 66, MeTO,Z[

PPN SN conmonots sxzmeseass Lo como s oz ooy sz otk LA W —— e )\

8. OHEHOYHBIE MATEPHAJIbI JI51 IIPOBEJEHUA TEKYIIEA U
INPOMEXYTOYHOU ATTECTALIUU

8.1. OueHoyHble MaTepHAJIBI /IS IPOBEACHHUS TEKYyLIEeH aTTeCTaluu
[IpuBeneHs! B npuitokeHuu 1
8.2. Onenoynblie MaTepUAaJIbl IS IPOBEICHUS IPOMEKYTOYHOM ATTECTALMHI
[IpuBeneHbI B NPUIOKEHUH 2
8.3. TpeOoBaHus K peITHHI-KOHTPOJIIO

[IpuBeneHs! B npuitokeHuu 1

9. YYEBHO-METOJUYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHUE
JTUCIHUATLTAHBI (MOJLY.JIST)

9.1. PexomenayemMasi 1uTeparypa

9.3.1 IlepeyeHb NPOrpaMMHOI0 OOecreYeHus

Adobe Acrobat Reader

Kaspersky Endpoint Security 10 ans Windows

Foxit Reader

Origin 8.1 Sr2

ISIS Draw

Google Chrome

OpenOffice

O |[N|jojlo|h|WIN]|EF

3.2 CoBpeMeHHbIe TPpo(deccuoHaTIbHBbIE 0A3bI JAHHBIX U HH(POPMALMOHHBbIE CIIPABOYHbIE
CUCTEMBI

1 9BC IPRbooks




Hayunas snexkrponnas 6ubnuoreka eLIBRARY.RU (nmoanucka Ha *KypHabl)

9BC «Jlaup»

2
3
4 9bC BOOK.1u
5

OBC «YHuBepcuterckast OnOIMOTeKa OHIANH

10. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHME JJUCHUIIJIMHBI (MOY JIS)

Ayaur-s OdopynoBanue

2-411 KOMIUICKT Y4eOHOU MeOenu, MepeHOCHOM HOYTOYK, TPOSKTOP

11. METOAUYECKUE MATEPHAJIBI VIS OBYUAIOIUXCS IO OCBOEHUIO
JUCHUIIAHBI

MGTOIH/I‘-IGCKI/IG YKa3aHus IIPpUBCACHBI B IIPUJIOKCHHU U 1




Mpunoxenue 1.
MeToanueckue MaTepHAaJIbI AJIs1 00yYaIOUIUXCs MPH OCBOCHHH TUCITATIIHHbBI

Oo0pa3oBaTebHbIE TEXHOJIOTHH

YyebHasa nporpamma — HaMMeHOBaHWe pasaenos | Bug 3aHaTUA 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)
Knaccudukauma nonnmepor 2. Knaccudukauus
OCHOBHbIX METOA0B NOJIy4EeHUA NOIMMEPOB. MpakTnyeck Uudposble (nokas
3. PaguKkanbHaa noaMmepusauma. Ne 3aHATUA npeseHTauui)
PagmkanbHasa cononmmepusaums.

JNTabopaTtopH ble | TexHonorms
4, Cnocobbl nposeaeHmA 6

paboThb npobaemHoro obyyeHus
noanmepusaumm

lpynnoBsas paboTa

5. MoHHaa nonumepwusauma. KaTnmoHHaa
noanmepusayma. AHNOHHaA noanmepmsayma.
KaTanusartopbl.
6. MonnkoHaeHcaymA. Tunbl peakumm

noAnKoHaeHcauuu. 7. MonyyeHne noanamuaos.
OcHOBHble cnocobbl nonyyeHun

8. Tepmuyeckasa noavmepusaums.
CuHTe3 noaucTMpona u
NoAMMETUAMETUIMETAKPUNATA

(MMMA) paauKanbHOW nonumepusalmen B
macce.

9. CuHTe3 nonumepoB. PaaukanbHaa U
WOHHAA nonumepusauma. PelweHne 3agady no
KMHETUKe NoSIMMEpPU3ALLUN. 10. CuHTe3
noancTupona 7 NMVIMA pafanKanbHOM
noaMmepusaumein B CycneHsuu.

11. Cononnmepusaums.

12. Monumepwmsaums B pactsoputene. CuHTe3

NMMVIMA B pactBopuTesne. 13. CUHTE3 NoAnMMepos
MEeTOLOM MOJIMKOHAEHcaUMmK. MexaHu3m




paBHOBECHOﬁ NONIMKOHAEHCAUNN.

14. CMHTE3 NONMMEPOB METOA0M
noavKkoHaeHcauun. NMonyyeHne pesonbHOM
CMOJ1bl HepaBHOBECHOM NONIMKOHAEHCaUMeEN
deHona n dopmanbaernaa.

15. OcHOBHOE ypaBHEeHMEe PaBHOBECHOM

NONNKOHAEHCALMN.

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

pacmeopax

MakpomoneKkyna B pacteopax. | 1PaKTnyeck LUundposble (Nokas npeseHTaymi)
TepMmogMHaMUYECKUI KpUTEPUIA PACTBOPUMOCTH. | M€ 3aHATUA

2. Buckosmmetpusn Kak meTo,
onpefeneHns cpeaHeBA3KOCTHOM
MOJIEKYNSIPHOM Macchl.
3.MonekynapHble maccbl un
MONEKYNAPHO-MACCOBbIe pacnpeaeneHums.
4. AHUNUHOBBIV meToz, onpeaeneHus
KapbOKCUbHbIX rpynm.

5.Cnocobbl onpeaeneHns MONEKYNAPHbIX
Macc noJMMepos.

cnocob

onpepgeneHnAa MOﬂEKyJ’IﬂpHOVI MaccCbl nosiIMMmepos.

6.BuckosnmeTpuyecknit

7.PactBopbl nonnmepos. Teopua ®nopum-XarrmHca.

JNTabopaTtopH ble
paboTbl

Tema 3. llonumepnoie mena MpakTnyecK TexHonorus

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

CBOWCTBA NOJIMMEPHbIX Te. lpynnosas paboTa

2. Tpn PU3MYECKUX COCTOAHUA aMOPOHbIX

noaMmepos.

Tema 4. Xumuueckue ceoticmea u xumuueckue Nekumn TpaguumnoHHble (ppoHTanbHan

npespauieHus NOAUMEPOE nekums)

1. MonumepaHanormyHble

NPeBPaLLEHUA U BHYTPUMOEKYAAPHbIE peakumm. | [TPaKTUYecKk Lindposble (nokas npeseHTaumii)

2. Xumu4eckue npespalueHns nonmmepos. | 1€ 3aHATUA TexHonorus
npobaemHoro obyyeHus
lpynnosas paboTa

Tema 5. Ananumuueckuit Konmpoab nonumepos | JlabopatopH TexHonorns

1. KayecTBeHHbIV aHaNU3 NOMMEPOB. ble paboTbl npobnemHoro obyyeHus

Mpynnosas paboTa




OnpepeneHne  NPUHASNEKHOCTU K BMC.
Cneunduueckune uBeTHble peaKLuu. MpaKkTnyeck Mpynnosas pabota
2. KonnyecTBeHHbIi aHanus M€ 3aHATUA
noAMMepoB.  DNeMeHTapHbIM aHaIM3 cocTaBa
nonnmepa.

3. NaoeHTudMKauma nonmmepos.

4, KauecTBeHHbI aHanU3 NoJMMepPOB Nno
npoayKTam nuponamsa. 5. KauectseHHbIl aHanm3
NnoJIMMepoB.

AHann3 NnoAnmepos Mo rpynnam.

TpeOoBaHMA K PEHTHHT- KOHTPOJIIO ANUCLMM/INHDI
«BbIcokoMosteKkyasipHbIe coemuHenus» |V kypc — (3auem, sxzamen) 100
0annog
7 cemecmp- 3ayem

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

Tekywwana paboTa ctyaeHTa — 15 6annos

CamocTosTenbHan pabota — 10 6annos

NTorosoe TectupoBaHue — 25 6annos

| KoHTponbHasa Touka — 50 6annos

Moaynb 2. Paspen 2. CuHTE3 NOAMKOHAEHCAUMOHHbLIX MNoaMmepoB. PaBHOBeCHaa W HepaBHOBeCHaA
nosMkoHaeHcauua. CuHTes nonmammaos. MonekynAapHas macca NnoaMmepos.
TeKkywasn paboTta ctyaeHTa — 15 6annos

CamocrosTenbHan pabota — 10 6annos

NTorosoe TectTupoBaHue — 25 6bannos

Il koHTponbHasn Touka — 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  MOMMEPOB METOAOM NOJIMMEPU3aLUM U onpeaeneHne MONEKYAAPHbIX Macc
nonmmepos — 5 6ann108 | KOHTPOIbHAA TouKa — 25 6annos Moaynb 2.



NabopaTtopHble paboTbl: Ne5 -5 6annos

Ne6 — 5 6annos

CeMuHapbl NO TeMaM: MOJIMKOHAEHCALMOHHbIE NOMMEPbI (CMHTE3, CBOMCTBA) M pacTBOPblI NOAMMEpPOB — 5

6annos |l KOHTponbHan Touka — 15 6annos 3 TpumecTp. Moaynsb 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/IbHas paboTa — 5 6annos

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

Bcero: 100 6annos

Ikana ¥ KPUTEPHHU BHICTABJICHUS OLIEHOK MO JUCIUIIHHE:

LWkana 7 Kputepum BbICTaB/IEHUA  OLEHOK "oTAnyHo", "xopouwo",
"y00BNeTBOPUTENBHO", "HeypoBneTBOpPUTENbHO" OMKnCaHbI B JIOKanbHOM
HOPMATUBHON [OKYMEHTaLUK TBepcKoro rocyaapcTBeHHOro yHuBepcuTeTa (MonoxkeHue
o] PENTUHIOBOM  cUCTEMe 0byyeHus CTYyAEeHTOB TelY). MonosxkntenbHan oLeHKa

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



MpunorkeHue 2.

5.2. OueHo4YHble maTepuanbl

Ouenounbie MaTepuabl (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 uzomepust dINeMeHMAPHBIX 36eHbES 6 1 6ann 3a

MOJeKYIAPHOU Yyenu 81usiem Ha NPOCMpancmeeHHoe npaBuab
b- cmpoeHue noiumepos. B cesizu ¢ uem nonumepwvt oensim Ha | ypiii
CMHANOTAKTUHECK amaxkmuyeckue, uzomaKkmu4eckue u
ne CUHOUOMAKMUYECKUe. Coommnecume mazéanus oTBeT
B C onpeoeneHUsAMU.
) A. Ilonumepsit, 8 KOMopwvIx OeCNOPAOOUHO UepPedYIOMCs
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 umeiom Kaxyr-iu6o oony (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
nosiMmepusaumu.

A. Kap6aHM1OH,
B. MOH KapboHuUs,
B. cBO6OAHbINV paanKan.

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

ABnAeTCcA obpasoBaHue aKTUBHOrO npasuib
LeHTpa. KaKoi aKTMBHbIN LEeHTpP HBIW OTBET
cooTBeTcTBYET aToMy BUAY

nosiMmepusaumu.

A. Kapb6aHu1OH,
b. MOH KapboHus, B.

cBOBOAHbINM paanKan.




MNepBoOM cTaguer  MOHHOM aHUOHHOM NOAMMEPU3aLUN

1 6ann 3a

ABnAeTca obpasoBaHue aKTUBHOIO npasuib
LeHTpa. Kakoi aKTUBHbIN LEeHTp HbIM OTBET
cooTBeTcTBYeT aTomy BMAOY

nonMepusaLmu.

A. Kapb6aHu1OH,

b. MOH KapboHuUA,

B. cBo60AHbIN paguKan.

1. Kakumu metoZamum MOXKHO onpeaennTb 1 6ann 3a

cpeaHeMaccoBy0 MONEKYIAPHYIO Maccy Nnoanmepa: npaguib

A MeToAaMM cBeTopaccesnHus, HbIN OTBET

yAbTpaueHTpudyrupoaHma, AMPpdysnoHHbIM;

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

noanmepusaumm x noanmepa npu noanmepusaumn npasuib

MeTunakpuaaTa B macce, MHULMNPOBAHHOM Hblit OTBET

pasnoxeHnem as3o-buc-nsobytmpoHutpuna npm 70°C,

€C/IN YBEIMYNTb KOHUEHTPALMIO MHULMATOpa 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. CnHTe3 CcTepeoperynapHbIX NOAMMEPOB NPOBOAAT 1 6ann 3a

aHWMOHHO-KOOPANHALMOHHOWM noanmepusaumen npasunb

HbI OoTBET

KOMMNAEKCHbIM aTanmsaTtopom Limrnepa-Hatra.
YKaxKute Kakme coegnHeHUA BXOAAT B COCTaB
KaTanmsatopa Uurnepa-Hatra.

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

B Knucnotol Jlbtounca.

[ nepeKncHole coeguHeHnA.




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

A NH,-(CH,)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,OC,).

G,
Kak rpaduyeckm MoXKHO NpeacTaBuTb 3Ty 3aBUCUMOCTb
A8 NONIMMEProMoN0roB B O4HOM pacTBoOpuUTeNe:

A BEEp NPAMbIX, MepeceKatowmxca B O4HOM
ORT O

TOYKe DD_

MZDDD} O

b napannenbHble NpAamblie C HAK/IOHOM B

3aBMCMMOCTM OT KOHCTAHTbI XarrMHca;

B npsmble, napannenbHble ocu abeumcce (A2=0).

HbIM
oTeeT

10

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

A noBbllIEHMEM TEMMNEPATYPbI;

b noBblweHnem KOHUEHTPaUunn Kataim3atopa,

B yoanenunem sbigenatoweroca HMC;

[ BBeaeHuem MOHOdJYHKLI,VIOHal'IbHOI'O MOHOMEpPa.

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

1 6ann

2. Onpeaensaem mMaccoBoe COOTHOLWEHNe MOHOMEPOB: 1 6ann
M (C2Fa)= 100 r/monb; M (C2H4)= 28 r/monb
1 6ann
MaccoBoe COOTHOLEHNE 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 Mpu paguKanbHOM CONOAMMEPU3ALNMN CTUPOIA U BUHWNALETATa, KOHCTAHTbl 3 6anna
CononnMmepu3aumnm paBHbl cootTBeTcTBEHHO 55 1 0,01. Kakon cTpyKTypbl
0b6pasyeTcsa conosmmep, eCii MOHOMEpPHasa CMeCb UMe/Ia SKBUMOJIAPHbIN
cocTaB?
MpaBuAbHbIA OTBET (KAKOY): 1 6ann
1. Onpeaensem npousBeneHne KOHCTaHT CONOMMepPU3aLmnm:
ri* 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 eAnHULpI, a rz BUHMAALeTatTa  |4-q.o. 3
MeHbLLe eauMHULbI. [1na 3TOro cayydas npu NtobbIX COOTHOLLIEHMAX MOHOMEPOB B 6anna
ncxogHoM cmecun obpasyetca conoanmep, oboralLeHHbI CTUPOSIOM.
OTBET: CONO/IMMEP 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?




MpaBUANbHbIA OTBET (KAHoY): 1 6ann
1. Onpeaensem MonbHOE COOTHOLWEHNE MOHOMEPOB:
M (CH20HCH20H)=62 r/monb, M (HOOC-(CH2)4-COOH)=146 r/monb 1 6ann
B peakuwuu yyasctsyet 36,5/146=0,25 mons
1 6ann
2. MonbHoe cooTHoweHne r=0,2/0,25=0,8
Utoro: 3
3. CreneHb nonumepusauunm npu p=1 6anna
X=(1+r)/ (1- r)= (1+0,8) /(1-0,8)=9
OTBEeT: MaKCMMaibHasA CTeMeHb NoMMepu3aLmMm pasHa 9.
4 KaTanunsatopbil......BbI3bIBAOT CBOOOAHO-PAANKA/IbHYIO NOAMMEPU3ALUNIO 1 6ann
COeANHEHWN C HEHACBILLEHHbIMW CBA3AMM.

O6a3aTenbHble 3/1eMeHTbl OTBETA (KAHOY):

MepoKcuabl, rmaponepexkmcu

5 MoNMKOHAEHCaUMen Ha3biBaeTCA NPOLECC....... 1 6ann

ObsaszaTenbHble 3/1eMeHTbl oTBeTa (Katou):

HW3KOM dNeKyNsapHbIN NPOAYKT, BbICOKOMONEKYNSIPHOE COeANHEHNE

6 MexaHWU3M aHMOHHOW NOJIMMEPU3aLMN BKAOYAET Cneaytowme cTaguu.... 1 6ann

ObsasaTenbHble 31eMeHTbl oTBeTa (Katou):

NHuuMKM poBaHmMe, pocT uenun n obpbis Lenm

7 CBA3b XapaKTEPUCTUYECKOM BASKOCTU C MONIEKYNAAPHON MACCOMN U CPeaHUMM 1 6ann

pasmepamm MakKpOMOJIEKY/ OMUCLIBAETCA YPaBHEHUEM....

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

YpaBHe e Mapka-KyHa-XayBunHKa

8 Mpn noanmepusaumm NPOUCXOAMNT...... pa3pblB  BaneHTHbIXx  cBs3ei| 1 6ann

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




leTepon UTUYECKUIN U TOMOSIUTUYECKUIA

MoHAaTuA

«Xopownm» 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

Ob6A3aTenbHble 31eMeHTbl 0TBeTa (Katou):

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 X y4actuem.

Home MpaBUNbHbIN Kputepum
p OTBET (K/tou) OLLeHUBaHUSA
3a/1aHunM
3a4aH
CoaepikaHue Bonpoca/3aaaHusa
ns
3aoanus 3aKpuimozo muna
1 A — BoaAHaA B Kakom TemnepaTypHOM MHTEpPBasie MOXKHO 1 6ann 3a
ncnonb3oBaTb 6aHM (NecyaHasn, BogAHaA, NpaBUbHbI
b —nec4aHas 3N1eKTponanTKa 6e3 baHu, macnsaHana) Npu cMHTese il oTBET
BbICOKOMO/IEKYIAPHbBIX OPraHMYECKUX COeANHEHWNA.
B — macnaHan
CooTHecuTe HaH M TemnepaTypHbIA MHTepBan. A.
r- A0 100°C.
SNeKTpoNnanTKa 6. o1 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/IbHbIA OTEK KOXKM.

I. Bbi3blBaeT HACMOPK U Kallenb.




BblBOgaMMN PopmXarrmHca BbiparkaeTcs ypaBHEHUEM:

1
__ ORTO(A,OA,OC,).
(@)

KaK rpadmyeckm MoXKHO NpeacTaBuTb 3Ty 3aBUCUMOCTb

Ana NOANMepromosiIoroB B pa3HblX pacTtBopUTenAax:

A Beep NPsAMbIX, NepeceKarLLmMXca B O4HOM
ORT O

TOuKe EID_

MZDDD;D

b napannesibHble NPsAAMble C HAK/IOHOM B

3aBMCMMOCTM OT KOHCTAHTbI XarrMHca;

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

B, I MepeuncanTe npusHaku BpeaHoro Bosaelictensa ¢eHona| 1 6ann 3a
Ha OpraHu3m YyesioBeKa: NpaBuabHbI
A. Tpy4HO3aXKMBAIOLLME OXKOTU HA KOXKeE. notser
b. PaspyLwweHune spntpounTos.
B. OTpasneHne napamm nerkux.
l.NapgeHne TemnepaTypbl, 4aBAEHUA, CYO0POTN.
[. MopaxeHne ceTyaTkn rnas.
B 3aBMCUMOCTb OCMOTUYECKOTO LaBneHna 1 6ann 3a
OT MONEKYNAPHOM Macchbl noanmepa NpaBW/ibHbI
7 NPUPO/bI PACTBOPUTENA B COOTBETCTBUM ¢ | 1 OTBET
BbIBOAAMN DNOPUXArTMHCA BbIPAXKAETCA YPAaBHEHUEM:
11
_ ORTOA.OA,OC,).
G,
KaK rpadmyeckn MoXKHO NpeacTaBUTb 3Ty 3aBUCMMOCTb
ON1A naeanbHOro pacTeopa:
A Beep NPAMbIX, NepPeceKaroLMXca B O4HOM
ORT O
TOYKe DD_
MZDDD;D
b napansiefibHble NPAMbIe C HAKJIOHOM B
3aBMCUMOCTUN OT KOHCTaHTbl XarrmHca;
B npsmble, napannenbHble ocu abeumcce (A2=0).
A 3aBMCMMOCTb OCMOTMYECKOro AaBneHus 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 Oo0oo,eo0o0.oc
A XopoLumnin pacTBopuUTeNb;
b ©-pacTBopuTens;
B nnoxow pacteoputens; I
OHO3HAYHO OTBETUTb Hesb3A.
Kakumu meTo4amu MOXHO onpegenutsb | 1 6ann 3a
CpeaHEeMacCcoBYHO MONEKYNAPHYO Maccy nonmmepa: A npasuibHbI
MeToLaMM CBeTopacceaHus, v oTeT
yAbTpaueHTpudyrupoBaHma, AMpdysnoHHbIM;
b namepnAna cBOMCTBA, 3aBUCALLME OT YMC/IA YaCTUL, B
pacTBOpe: 0CMOTUYECKOE AaBieHue, 36ynmo- u
KPUOCKOMNUS;
B n3mepAAa BA3ZKOCTb pPacTBOPOB;
[ XMMMUYECKNI MeToA, NO KONNYECTBY KOHLEBbIX Fpynn.
Kakumun metogamm MmOXKHO onpeaennTb 1 6ann 3a

CPeAHEeUYNCIOBYIO MONEKYIAPHYIO Maccy NoAnMMepa:

npaBUbHbI




A meTogamm cBeTopacceaHus,
yNbTpaueHTPpUPYyrnpoBaHuna, ANPpoy3MoHHbIM;

b namepaAn ceoiicTBa, 3aBMCALLME OT YNCNA YACTUL, B
pacTBOpe: OCMOTUYECKOE AaBaeHue, 36yano- un
KpMOCKONUSA;

B u13mepAaa BA3KOCTb pacTBOPOB;

[ XMMUYECKUI METOZ NO KONNYECTBY KOHLEBbIX Fpynmn.

" oTBeT

9 I Y10 ABNAETCA KaTa/IM3aTOPOM aHUMOHHOWM
NoMMEpPU3aLUNN:

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

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

B) OpraHMYecKkme nepoKkcuabl, rmaponepexkncu,
a30TCcoOegMHeHuUs;

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-MACcCOBOe
pacnpegeneHne NoAMMepPa, ecam  3HadeHus
MOIEKYNAPHbIX Macc, onpeaenieHHble
MeTo4aMum OCMOMETPMN U1 CBETOpPACCeAHMUSA,

coBnagatoT? A BbICOKaA NOANANCNEPCHOCTb, b

MOHOAMCMNEPCHbIN 0bpasel,

B 04HO3HA4YHO CyaAUTb HeNb3A.

1 6ann 3a
NpaBu/ibHbI

" oTBeT

3aoanua omkpeimozo muna

1 [Onsa 6enNKoB xapaKTepuCcTMYecKan BA3KOCTb PacTBOpPA paBHa
npnbansutenoHo 0,03 1 B npeaenax oWMBOKM saKCnepumMeHTa He 3aBUCUT OT
MOJIEKYNAPHOM Macchl 6enka. KakoBa KoHPopmaLMa MaKpPOMOJIEKYN ITUX
6enkos?

3 6anna

MpaBuAbHbIA OTBET (KAtOY):

Onpegenaem 3HavYeHMe NnapameTpa a B ypasHeHnM Mapka-KyHa-XayBUHKa
MapameTp cBA3aH ¢ KOHPOpMaLMen MaKpOMOeKy bl B pacTBope [n]=KM?

Mo ycnosuio 3a4auun n He 3aBUCUT OoT M, cnegoBsaTtensbHo a=0

Mpw 3TOM 3Ha4YeHUM KOHPOPMaLMA MOSIEKYN COOTBETCTBYET NAOTHOM rnobyne.

OTBeT: NAoTHaA rnobyna.

1 6ann

1 6ann

1 6ann

NToro: 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 ypaBHEeHUIO MapKa-KyHa-XayBuHKa.
1 6ann
MapameTp a onpeaenseT COOTHOLIEHNE MeXAY «CBOOOAHbIM» N «CBA3AHHbIMY 1 6amn
pacTBOpUTENIEM B PACTBOPE, CTeNeHb TMBKOCTM MaKpPOMOJIEKY bl B JaHHOM
pactsopuTene. Utoro:
6anna
Ana «nnoxoro» pacteopurtens a<0,5, a gna «xopowero» a=0,6+0,8. ChegoBatensHo,
MOIEKYNSAPHaA macca B «MNJIOXOM» pactBopuTtene,
onpeaeneHHan BUCKO3MMETPUYECKH, byger meHblie
MOIEKYNSAPHOWN Maccbl B «XopoLuem» pacTsopuTene.
OTtBeT: M2< M1
3 HanuwuTte mexaHM3m aHMOHHOM NOAMMEPU3ALUN HA NPUMEpPEe BUHWUIOBOIO
MOHOMEpPa B NPUCYTCTBUM aMMAa KaNns B CPese KMUAKOro aMmmaka
MpaBuAbHbIA OTBET (KAHOY):
1. O6pasoBaHMe aKTUBHOTO LLEHTPA 1 6ann
K*NHy" ¢ K" + NHy
NH2 + CH,=CHR - NH>-CH>-C'HR
2. PocT uenu nytem npMcoeanHEHNs MONEKY/Ibl MOHOMEPA K aKTUBHOMY
LEeHTpY. 1 6ann
NH>-CH2-C'HR + CH2=CHR->NH,-CH2-CHR-CH>-C'HR
NH2-CH2-CHR- CH2-C'HR + CH=CHR -
NH;-CH;-CHR- CH2-CHR- CH2-CHR n T.4.
3. O6pbiB uenu 1 6an
O6pbIB LENN NPOUCXOAMUT B pe3y/ibTaTe Nepeaayn Lenu Ha pacTBOpUTENb C
pereHepaumeit amMaHoOro aHMoHa.
Utoro:3
NH32-(CH2-CHR)-1-CH2-C'HR +NH3 = 6anna

NH2-(CH2-CHR)p-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. C cokaTtanusatopa | 1 6ann
) HHnunnpoBanue KCH /e aBnsoLeecs
a
or [PV B3aMMoZeiicTBuM KaTanmsartopa MONEKyI0M
cp YeNNAETCA NpOTOH 1 obpasyetca Kommne 56 CoeamMHeH
bHOM Kucnoton. nCla + H,0 =
>pa ABHOTO LleHTpa —
S 1* + [SnCl4OH]
b) 1poTOH B3auMoAeicTByeT C MOHOMEPOM C JOBaHNEM aKT
no | Ha kapboHus. leKC 1 6ann
H+ + CH2=CHR - CHs-C* HR [SnCl.OH]
Bo 'HUKAeT MOHHaA napa: MoH KapboHua n kom4R NPOTUBOMOH.
2. Poct nenu (Makpouona) [
CH 3-C*HR + CH2=CHR = CHs-CHR-CH,-C*
ICl
NClLOH]- 1 6ann
CH 3-CHR-CH-CHR-CH3-CHR-...-CH,-C* 4JOH]
3 Wtoro:3
* OOpbIB Henu
6anna
CHa-C* HR + [SnCI4OH] >
—>...- CH2-CHR-OH + SnCl4
a)
- CH=CHR+ SnCls + H;0
b) ...
5 MonnmepaHanornyHbie NpeBpaLLeHuns 3To.....
Obsa3aTenbHble 3n1eMeHTbl oTBeTa (Katou):
He me A10T ANMHY Lenu, MeHAIoT npupoay GYHKLUMOHANbHbIX TPy
6 HanuwwuTe peakumto nonyyeHus NBC ankoronnmsom noanmBMHUNALETaTa
MpaBu 1bHbIN OTBET (KAtoY): 3 6anna3a
NpaBU/bHbI
-CH~ cpon ~CH; -CH~ CH, Na y
O Nail)—[ OH -+ (? N (? n oTBeT

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




7 Mpu pencteun Ha MBX auetatom cepebpa nonyynTe noanMBUHUAALLETAT

MpaBuAbHbIA OTBET (KAtOY): 3 6anna3a
NpaBWU/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): OBaHMe

bl NPOCTPaHcTBEHHOT 0 | 1 6ann 3a

lonepeYHbIX XMMUYECKUX CBA3EN, NOAUME UA npaBU/bHbI
O6pa3 .
M oTBeT
CTpaeH
10 BynikaHM3aumMel Ha3biBatOT NpoLEecc.....
Obsa3aTenbHble 3n1eMeHTbl 0TBETa (Ktou): 1 6ann 3a
NpPaBW/IbHbI
Pe3uHbl, Kay4yK, CLUMBAIOLLNE areHTbI 1 oTBET

OMNK-6, CnocobeH npeacTaBaATb pe3y/bTaTbl CBOEN PaboTbl B YCTHON U NTUCbMEHHOW dopme B

COOTBETCTBMM C HOPMAMM M NPABUAAMMU, MPUHATLIMU B NPOodeCccMoHaAbHOM coobLuecTBe.

Homep MpaBuAbHbIN Kputepumn
oTBeT (K/tou) OoLeHWBaHWA 3a4aHUN
3afaHuA
CofeprkaHue Bonpoca/3afaHus
3aodanus 3aKpeimozo muna
1 B YKaxKuTe npevmyL,ecTBeHHyo obnactb 1 6ann3a
NPMMEHEHUA NOIMMEPHbIX BOJIOKOH A C/IOMCTbIE NpasuabHbLIN
oTBeT

NAACTUKK
b HeTKaHble maTepuansbl




B TeKcTUNbHbIE maTepuansl

B Kakom 13 oTBeTOB nepevyncnarTca Bce ¢M3W—IGCKMG

COCTOAHMA nonmmepos?

A Kpuctanamyeckoe, CTeKI'IOO6pa3HOG, BA3KOTEKYy4EE

b HeKpuctananyeckoe, Kpucrtanamyeckoe,

BbICOKO3/1aCTUYHOE

B Kpuctannamnyeckoe, CTeKﬂ006pa3HOG, 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 rmaponus
b amuHonuns

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 rmaponus

b amnHonuns

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 nonnamupg

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

XapaKTepVICTW-IeCKaﬂ BA3KOCTb 3aBUCUT OT
TepMOANHAMUNYECKOTIO CpOACTBaA PACTBOPUTENA K

noavmepy, Te ot
A KauecTBa pacTBopuTens
b uncToTbl pacTeopuTena

B KOHUEHTpaUumM nommepa

1 6ann3a
npaBuAbHbIN
oTBeT

Hanbonee npoyHble noanmepsbl:
A pasBeTB/ieHHble
b ceTtyaTble

B nnHenHble

1 6ann3a
npaBuAbHbIN
oTBeT

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

B BbICOKOMO/IEKYIAPHOE COEAMHEHME, COCTOSLLEE U3
MHOTOKPATHO NOBTOPSAIOLLMXCA FPYnn aTOMOB

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
NpaBuAbHbIN
oTset

MpaBUNbHbIA OTBET (KAKoY):

XMMMHGCKMEHpeBpmﬂeHMﬂHpMpOAHHXHOﬂMMepOB

2

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

1 6ann
3a
npaBubHbIM

oTBeT
Obs3aTen >Hble 3/IeMEHTbI oTBeTa (K/tou):
CLUMBAlO Me areHTbl, U3y4eHne, paanKanbl
3 OTBepKAeHNE 3TO NPOLECC ......NPEeBPALLEHNS PEAKLMOHOCNOCOBHbIX 1 6ann
O/IMTOMEPOB B TBEPAbIE, HEMTAaBKNE TPEXMEPHbIE NOJIMMEPbI. 3a

npaBsubHbIM

oTBeT
Obs3aTen >Hble 3/IeMEHTbI oTBeTa (K/tou):
HeobpaTu voro
4 Peakuun, npuBogaLme K........ OJ/IMHbI LLenet MakpoMoaeKkyn 3To 1 6ann
peaKkunmn gecTpykumm 3a

npaBWbHbIM

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

npaBUIbHbIN
oTBeT

O6s3aten >Hble 31eMeHTbl 0TBeTa (Katou):

aA/ZIKOroans3




YCTOMUYMBOCTb NOAIMMEPA K TEPMUYECKOMY BO3AENCTBUIO ONpeaenser

1 6ann
3a
NpaBUNbHbIN

oTBeT

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

TEPMOCTO 1KOCTb

7

Ha cxeme npeacrasseH 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,

MOHOTreHHbIe rpynnbl
9 MonnanekTponunTbl, cCOAeprKalime O4HOBPEMEHHO KaK.....rppynny, Takm |1 6ann
..... Ha3bIBAKOT NoAMaMPonTamun. K HUIM MOKHO OTHECTU MPUPOAHDIE..... 3a

npaBsubHbIM
oTBET

0O6s3aTeNlbHble 31eMeHTbl OTBETA (K/t04):

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

OueHoYHbIe MaTEePHAJIBI AJIS1 IPOBEACHHUS TEKYyLIeH U MIPOMEKYTOYHON aTTeCTANHU

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 CTPOEHUNE NMNOJIUMEPOB. B
cBA3nN C 4yem noIMMEPDLI AenAar
Ha aTakTn4yeckue, M30TaKTUYECKUE
n cnHamoTakTnudeckne. CootTHecuTe

Ha3BaHUA C onpeageneHnammn.

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

KOHpUrypauum.

b. Monnmepbl B MONEKYASAPHOM LLenn
KOTOpPbIX NOMNepemMeHHO YepeayroTca
accumeTpuyeckue atomel yrnepoga D - m L-

KOHpUrypaumm.

B. Monnmepbl, B KOTOPbIX acCCUMETPUYECKUE
aTOMbl YI1epo4a UMEIOT KaKyr-1Mbo oaHy

(D- nnn L-) KoHdurypaumto.

Kakue nonmmepbl 06beanHATCA NOA,
06LWMMM HAa3BAHUAMM CTEPEOPEryNAPHbIX

NmeeTca nonHoe BepHoe
pelleHue, BKAOYatoLlee
npaBuUAbHbIN OTBET — 3
6anna; [laHo BepHoe
pelleHne, HO AONYLLEHbI
HEeCYyLLEeCTBEHHbIE OLWNOKN,
He UCKakatouwme obuiero
cmbicna — 2 6anna; Mmeetcs
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 Ka*KAOMY BUAY
noAnMepusaLmm.

A. Kap6aHuoH,
b. noH KapboHus,

B. cBO6OAHbIV paguKan.

HanuwwuTe ogmH M3 mexaHM3MoB
nosiMmepusaLMm Ha KOHKPETHOM NpUMepe.




OnK2.1

1. Kaknmun metogamm MoXKHO onpeaenunTb
CPeAHEMACCOBYO MOIEKYNIAPHYIO Maccy

noanmepa:

a) MeTogamMn CBETOPACCEAHMS,

ynbTpaueHTpudyrnposaHms, andoysmoHHbIM;

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

36yMO- U KPUOCKOMUSA;

B) M3MepAn BA3KOCTb PacTBOPOB;

I') XUMUYECKUI MeToA No KoOnMYecCTBy KOHLUEBDLIX

rpynn.

2. Hanwucatb peakunn nonnmepmsaunn

CTUpPOQIa U METUNMETAKPUAATA,
MHUNUNNPOBAHHbIE NEPOKCUOAaAMMU,
NMPOTOHHbIMU KUCNOTaMW, LWLENOYHbIMU

meTannamu. PelwnTb 3a4a4y No KUHETUKe

noanmepusauunn.

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

YBE/IMUYNTb KOHLIEHTPaLUMIO MHMUMaTopa B 4 pasa:
a) HEe U3MeHMUTCS;

6) yBenmuuTbea B 2 pasa;

B) YMEHbLUMTCA 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

KaTanmsatopa Uurnepa-Hatra.

A. MeTannoopraHuyeckmne coeanHeHuUA
1-3 rpynnol.
b. MeTannoopraHuyeckue coegnHeHUA

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

aNtoMUHKUA N Xxnopuaa TutaHa. B.
Kuncnotbl [lbtonca.
I. NepeKkncHble coegnHeEHnA.

MpuBeauMTe NpUMep TaKoro KatamMs3atopa.

2. Hanucatb MeXaHn3M CUHTEe3a
deHonpopmanbagerMgHom  CMONbI.
OnucaTb CUHTE3 Pe30/IbHOM CMObI.
Onucatb XMMM3M OTBEPKAEHMA pe3ona. Kakol
peaKkumnen aoKasaTb, YTO pe3unT npeacTaBaseT
coboM NPOCTPAHCTBEHHO CLUNTLIN NOUMEP.

peweHne ToNIbKO  4acCtu

3agaHua — 1 6ann.
1 6ann—«3»

2 6anna — «4»
3 6anna — «5».

Pesyabrar
(nHgmKaTOp)

TunoBbie KOHTPOJIbHDBIC 3aJaHUA

Iloka3aTeau u
KpPUTEepUH
OlleHI/lBaH]/Iﬂ, mKaJjaa
OIICHUBAHUA




OnKe.1

1. Mepeuncnaunte NPU3HaKK

BpeAHoro Bo3aencrams ¢eHona Ha
opraHu3am yenoBeka: A. TpyaHo3axKusasatoLwme

OKOrK Ha KoXKe.
b. PaspyLweHune spntpoymTos.

B. OTpasneHne napamm Nerkux.

.MageHWe TemnepaTypbl, AaBAEHUA, CyL0POrU.

[. MopaxeHne ceTyaTKn rnas.

HasosuTte npuembl nepBoﬁ NOMOLLUKM NpU oxKorax

M OTpaBaeHUU GpeHoNoM.

2. Mepeuncante NpMUsHaKM BPEAHOro
BO34eincTBUA popmanbaernga Ha opraHusm

yesioBeKa:

A. lNpoHuKaeT B BUAE NapOB Yepes Ierkne u

yepes KOoXy.

B. Bbi3biBaeT KOHbIOHKTUBMUT.

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

yactu 3aganua — 1 6ann.

1 6ann — «3»
2 banna — «4»

3 6banna — «5»

B. Bbi3blBaeT CU/IbHbIN OTEK KOXMW.

l. BbI3blBaeT 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

3NeKTponInTKa 6e3 6aHM, macnsaHas) npu

CNHTE3E BbICOKOMONEKRYNTAPHbIX OPraHN4YeCKnx

coeanHeHnin. CootHecuTe HaHwo U peLleHmne, Ho AoMNyLLEeHbI
TemnepaTypHbIA MHTepBan. A. go 100°C. HecyLlecTBeHHble

daKTUYecKme oWmnbKM,
b. ot 100°C po 250°C. He UCKaXKawuwme

obuero cmbicna —2

B. 200°C no 250°C. 6anna; Mmeetca BepHoe
pelleHne ToONbKO

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

. Boiwe 250°C.

MeTtoguyeckue yKa3aHus JAJs 00y4AIOMIMXCS M0 OCBOEHH IO U CIHIIITUHBI

IlepeyeHb BONPOCOB /IVIsl CAMOCTOSITEJILHO MOATOTOBKHM M KOHTPOJIsI 110 pa3ejam
u TeMaM: Beeoenue

OCHOBHbIE NOHATMA N ONpeaeNeHNa: NoMMEP, OIMTOMEP, MaKPOMOJIeKy1la, MOHOMEpPHOE 3BEeHO, CTeneHb
nosMmepusaunn. BaxkHenwmne cBoMCTBa NOAMMEPHbIX BELLECTB, 06YC/N0BAEHHbIE 6ONbLIMMM PasMepPamu,
LEeMHbIM CTPOEHMEM U TMBKOCTbIO Makpomoieky . OTANUME OT HU3KOMOJEKYAPHbIX coeguHeHni. MecTo
HayKM 0 NoIMMepax Kak CaMoCTOATE/IbHOW GyHAaMeHTaIbHOW 06/1aCTV 3HaHUA cpeau APYrmx
bYyHAAMEHTANbHbIX 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.

Knaccudmkaums ocHOBHbIX METOAOB NoJsiyyeHns nonnmepos. Monnmepusaumsa. Knaccupukaums LenHbix
NoJIMMEPU3aLMOHHbIX MPoLEeccoB. PaguKkanbHas nosmmepusaums. Tunbl MHULMATOPOB. Peakunn pocTa,
06pbiBa 1 Nepegaun uenun. MonekynsapHaa macca U MONEKYNIAPHO-MACcCOBOe pacnpeaesieHne Noanmepos,
06pasyoWwnxca Npy paguKkaabHoOM noMmepusaumn. PagukanbHasa cononnmepmsaums. Cnocobbl
npoBeAeHus NoMMeEpPU3aLnn: B Macce, B PacTBOPE, B CYCNEH3UU U B IMyNbCUKU. KaTMOHHAan noanmepusaums.
XapaKTepuCcTMKa MOHOMEPOB, CNOCOBHbIX BCTYNaTb B aHUOHHYIO NOAMMEPUM3aLMI0. POCT U orpaHuyeHue
pOCTa Lenuy Npy KaTMOHHOW NoIMMepU3aunn. BamaHue npupoasl pacteopuTens. AHUOHHas NoAnmepU3aLms.
XapaKTepuCcTMKa MOHOMEPOB, CNOCOBHbIX BCTYNaTb B aHUOHHYIO NoAMMepM3aumio. KataamsaTtopsl.
NHUUMMpOBaHMeE, POCT U OrpaHnYeHMe pocTa Lenei npu aHMOHHOM noanmepmsaumn. NMoaMKoHLeHcaums.
Tunbl peakuuit noAnKoHaeHcaunn. OCHOBHbIE OTIMYMA NOJMMEPU3ALMOHHBIX U NOJIMKOHAEHCALLMOHHbIX
npoueccos. TepMmoavHaMMKa NOANKOHAEHCAUMKN. MoneKynspHas Macca U MONEKYISPHOMAacCoBoe
pacnpegeneHve npu NoAMKoHAeHcaumm. MoAnKoHAeHCaUunoHHbIe MOANMEpPbI: NoAMamuabl U Nonasdumpsl.
Cnocobbl nonyyeHmsa. OcobeHHoCTM cocTaBa. O61acTu NPUMEHeHuUs.

Tema 2. Maxkpomonexkynvt u ux nogeoeHue 6 pacmeopax.



KoHdurypauma makpomMmoneKkynbl U KoHoUrypaunoHHaa nsomepmsa. JIokanbHble KOHOUTYPaLNOHHbIE
nsomepbl. KoHPoOpMaLMA MaKpPOMOeKy bl U KOHOOPMALLMOHHAA U3oMepus. BHYyTpumonekynapHoe
BpaLLLEHNE U TMBKOCTb MaKPOMOEKY/bl. KONMYECTBEHHbIE XapaKTePUCTUKMU TMOKOCTU MaKpPOMOJIEKRY
(cpeaHee paccTosiHMe Mexay KOHLAMM Lenu, CTaTUCTUYECKUi cermeHT). CBOB6OAHOCOUYIEHEHHAA Lenb KaK
naeann3npoBaHHas moaesb rmMbKo Makpomonekybl. DyHKLMA pacnpegeneHnsa PacCTOAHU 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. TepMmogMHaMUYecKMii KpUTepUin pacTBOpMMOCTU. PaBHOBecKe B pacTBopax
NoJIMMepP-pacTBopuUTE/b, AMarpammsl pa3oBoro pasHoBecua. Kputuyeckue temnepaTtypbl pacTBOpeHums.
TepmogmMHaMnyecKoe noBegeHne MaKpoOMOIEKY/ B PacTBOPE U ero 0COBEHHOCTM NO CPABHEHMIO C
noBeAEHNEM MOJIEKY/T HUSKOMOEKYNSAPHbIX BeWecTB. OTKNOHEHUA OT MAEasIbHOCTU U UX NPUYKHBI. BTopon
BUpManbHbIn KoappuumneHT n Oremnepartypa. O-ycnosua. «HeBo3myLLEeHHbIE» MAaKPOMOJIEKY/Ibl B PacTBOPE U
OLLeHKa TMBKOCTU. 3aBUCUMOCTb PACTBOPMMOCTU OT MONEKYNAPHOM MACChbl.

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

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

pacnpegeneHune. YcpeaHeHHble MONEKYAAPHbIE Macchl (cpeaHeumcnosas, cpeaHesecosan). OnpeaeneHue
CpeaHEeuYnNCcNoBON MONEKYNAPHOMN MACChbl U3 AAHHbIX MO OCMOTMYECKOMY AaB/IEHNIO PaCTBOPOB MNOJNMEPOB.
PU3NKO-XUMUYECKME OCHOBbI GPaKLMOHMPOBaHUA NoanmepoB. CBeTopaccesHMe, Kak MeTo onpeaeieHns
cpeaHeBeCcoBOW MOIEKYIAPHOM MacChbl NOAMMePOB. [pyrue meToabl onpeaeneHmsa MoAeKyaapHON 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 KpUCTanansaummn 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 KPUBbIE aMOPHbIX NOMMEPOB.

BbICOKO31aCTUYECKOE COCTOAHMUE. CTeKﬂOO6pa3HOG coctosiHne. OcobeHHOCTU NONIMMEPHbIX CTEKO/.
BFI3KOT€KV'~Iee coctosAHue. CBoicTBa KPUCTtannndecCcknx noiMmmepos.

Tema 4. XumMmn4yeckue CBOMCTBA U XHMHYECKHE npeBpamecHus 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. Ananusz nonumepos.

KauecTBeHHbI aHanu3 (MaeHTUPUKALMA MOIMMEPOB) U KOJIMYECTBEHHbI aHaAN3 NONMMEpPOB:
GU3NKO-XMMUYECKME CBOMCTBA NOJIMMEPOB, PACTBOPUMOCTb, 3/1IEMEHTAPHbIW aHAaNU3, GYHKLMOHA/bHbI



daHann3, aHa1im3 MOHOMepPOoB, OJINTOMEPOB U I'IpVIMECEVI B nosinmepax. TexHU4ecKnin aHanms no/INMepoB:
¢M3M‘-IECKVIE CBOVICTBa, MexaHn4yeckue CBOI\;ICTBa, CTapeHne n Xummn4yeckan CTOMKOCTb.

PexoMeHaaIuM 1Mo BHINOJHEHNIO PA0OT HA 3aHATHAX

Tema 3aHATUA PekomeHgauma

Jabopamopnasn paboma Nel. NccnepoBatb BAMSAHME YCAOBUIA NOAUMEPU3ALNN
Ha cBolicTBa nosvmepa. Caenatb BbIBOAbI O
BAUAHUM UcCnegyemoro dakTopa Ha npoLecc
Nosly4YeHusa NoMmepa.

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

CnHTes noavmepos. PagnKanbHasa n MOHHaA Hanucatb peaKkunn noanmepunsaumnm CtTmposia n
nonanmepusauunn. MeTUNAMETaKpUnaTa, UHUUNNPOBAHHbIE
nepokcnagamum, NPOTOHHbIMU KUCNOTaMU,
WeIoYHbIMX MeTannamun. Pewntb 3aga4m no
KUHETUKe noanmepusaumnn.

Jaoopamopnan padoma Ne2. MpeacTasuTb KMHeTn4eckune
Monnmepwusaumsa B cycneHsmm. CuHTes ypaBHEHMA, ONMCbIBalOLLIME NpoLecc

NnoAWCTMPOAa pasmuKanbHOM NoiMmepusaumen B NoNMMepPM3aLIMM B CYCNEH3UN.

cycneHsumu.

On penenntb BbiXod noaMmepa.

Cnocobbl npoBeaeHMs NoAMMeEPU3aLUN. CpaBHUTb cnocobbl nposeaeHus

Cononnmepusaums. nonMmepusaumu: B 610Ke, B pacTBope, SMyNbCUN U1

CycneHsuu. PelunTb 3a4a4M No  OnNpeaeneHnto
COCTaBa COMoOJIMMEPOB.

Jabopamopnasn paboma Ne3. CuHTe3npoBaTb NOAMUCTUPO B pacTBOpUTENe.
CaenaTb BbIBOAbI 06 0COHBEHHOCTAX NpoLecca.
Nonumepusauus B pacteopuTene. OnpenennTtb BbIXOA Y MONEKYNAPHYIO Maccy
nonMmepa.




CuHTe3 noaMmepos METoA0M
MOIMKOHAEHCALUN.

MN310KNTb OCHOBHbIE MOMEHTbI TEOPUN
Kaposepca. BbiBecTu ypaBHeHMe As14 pacyeTa
MOJIEKYNAPHOM MacCbl MOIMKOHAEHCALMOHHbIX
noanmepos. O6BACHUTb MeXaHM3M PaBHOBECHOM
NOSIMKOHAEHCALMN.

Jabopamopnasn paboma Ned.

MpoBeCcTN CUHTE3 Pe30/1bHOM CMObI. U3yunTb
mMexaHu3m obpasoBaHua noanmepa. Onucatb

Cunres nomMmepos  METoA0M XMMWU3M OTBEPIKAEHUA pes3ona.
NOJIMKOHAEHCALMMN.
OCHOBHble OT/IMUUA NONIMKOHAEHCAUMOHHBIX | HanucaTb peakummn ruapoamnTuyecKom

MPOLLECCOB OT NOANMEPU3ALMOHHDBIX. CUHTES
no/sMaMmaos 1 Noanapupos.

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

Jabopamopnasn paboma Ne5.

XMMMYeckuin  meton onpegeneHus
MOJIEKYNSPHbIX Macc NOJIMMEPOB.

OCBOMUTb aHUAMHOBBLIN MeToZ onpeaeneHus
KapbBOKCUNbHbIX FPYMN U PaccymTaTh CPESHIO
MONEKYIAPHYIO Maccy NOAN3TUAEeHTepedTanaTa.

Cnocobbl onpeaeneHns MosiekynapHbIX

MN310KNTb OCHOBHbIE METOZbI ONpeaeneHuns
cpenHevyncioBom un

MaccC NoanMmepos.

Cpe,ﬂ,HeBECOBOﬁ MOIEKYTIAPHbIX MacC NO/IMMEPOB.

Jabopamopnasn paboma Ne6.

BucKo3umeTpuyeckmii  cnocob onpeaeneHms
MONEKRYNAPHOW Maccbl NOJIMMepOB.

N3mepunTb BA3KOCTb PacTBOPOB NOJIMMEPOB U
BbIYMUC/IUTb MONIEKYAAPHYIO MAcCy NOAMMEPOB MO
pe3ynbTaTaM 3KCMEPUMEHTA B COOTBETCTBUM C
ypasHeHnem MapkKa - XayBuHKa.




PacTBopbl NOIMMEpPOB.

N3n0K1Tb TEOPUIO pa3baBAeHHbIX PacTBOPOB
nonMmepos. PelwnTb 3a4a4M € UCNOJIb30BaHNEM
ypasHeHna MapkaKyHa-XayBuHka. Caenatb
BbIBOAbI U3 ypaBHeHUA Pnopu - XarrmHca. Pewntb
33/a4u C UCNO/Ib30BAHMEM K1ACCUYECKON TeopUm
pacTeBopos.

Xumuyeckune npespalleHna NoIMmMepos.

Hanucatb ypaBHeHus,
WANIOCTPUPYIOLME NOAMMEPAHANOTNYHbIEe
npespaLeHna noammepos. MNpusectn npumepbl
NPUBKUTOM M BAOKCONOAMMEPU3ALUN.

Jabopamopnas paboma Ne7. V\peHTndunKauma
no/IMepoB.

MpoBecTu KayecTBEHHbI aHaNU3 NOAUMEPOB C
uenbto naeHtTnomKaummn. NMposeputb NnosegeHne
No/sIMMepoB B NAaMeHU ra3oBol ropesku,
B3aMMOAENCTBUA NOMMEPOB C LLLEOHYHbIM
pacTtBopom dyKCUHa, peaKkuuio
LLItopxa-MopaBcKoro.

Jabopamopnas padoma Nes.

KauyecTBeHHbI aHaIM3 NOAMMEpPOB.

MpoBecTn naeHTUdMKaLMIO NOAUMEPOB MO
NpoAyKTam N1poans3a 1 No pacTBOPMMOCTU B
OpraHMYeCKMX pacTBOPUTENSAX.

AHanuTnyeckui KOHTPO/1b NMO/IMMEPOB.

N310KNUTb MeToabl Ka4eCTBEHHOIo U
KO1IM4eCTBEHHOIO aHa/1M3a NOZIMMEPOB:
¢M3MKO-XMMMH€CKM€ CBOWCTBa, PacCTBOPUMOCTD,
QHEMEHTaprIVI aHanus,

GYHKLUMOHaNbHbIM aHanus.

IIpumepsI peHTHHTOBBIX 32JaHMI IO AUCHHUIIJIMHE

KonTtpoJsabnas padora Nel

1. Y10 ABNAETCA KaTanM3aTopom aHMOHHOM noanmepusaumnn:

a) BeulecTtsa OCHOBHOIO, 3/IEKTPOOOHOPHOIO XapakKTepa, Wwesio4YHble MeTanibl, UX rnapmnabl U amunabl,

6) opraHMuyeckue coeanHeHNA meTannos 1 1 2 rpynn nepuoamyeckon CUcTembl




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
MeTunaKkpuaaTa B Macce, MHUUMUPOBAHHOM pasfioXKeHnem a3obuc-nsobytnpoHntpuna npu 70°C, ecau
YBENYUTbL KOHLIEHTPALIMIO MHULMaTOpPa B 4 pas3a (BAMAHMEM peakuum nepeaadm uenu npeHebpeub):

a) He U3MeHUTCH;

6) yBenmumnTbea B 2 pasa;
B) YMEHbLUMTCA B 2 pasa;
r) ymeHbwwnTCA B 4 pasa;

A1) yBennuutbea B 4 pasa.

3. Mpu pagmkanbHoit cononMmepmsaummn ctupona (A) M BUHWA aueTaTa (B) KOHCTaHTbI COMOAMMEpPU3aLMM
paBHbl ra=55 1 rg"0,01. Cononmmep Kakoi CTPYKTypbl 0b6pasyeTcs, eciM MOHOMEPHaa CMecb Mmena

cocras 1:1?
a) AAAA B AAAA;
6) BBBB A BBBB;
8) ABABABAB;

r) AAAABBBB.
KonTpoabnas paéora Ne2

1. Kakne moHomepbl HYyXHO BbIbpaTh A1A NOMyYeHMA NoMMepa Knacca NoaMammnaos?
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 MOMHO MNOBbLICUTb MOJIEKYAAPHYIO Maccy MoaMmepa, Moay4aemoro MeTogaom ob6paTumoit

NoAMKOHAEHCAUUN NPU AAHHOM CTeneHn npesBpaLeHna «P»?

a) NnoBbllEHNEM TemMNepaTypbl;



6) NoBbILIEHMEM KOHLEHTPaLMKN KaTaansaTopa;

B) vAaneHuem sblgenatoweroca HMC;
r) BBeAeHNEM MOHOGYHKLMOHAIbHOTO MOHOMEpPA.
3. Kak M3MeHUTCA MONeKyNApHasA macca NOAMKOHAEHCAUMOHHOro MoAMMEpPA, €CAM B MOHOMEPHYHO

CMeCb BBECTU MOHOQYHKLMOHANbHbIN MOHOMEP?

a) He U3MEeHUTCA;
6) yBennuuTCs;
B) YMeHbLUMTCA.

KonTpoabnas padora Ne3

1. Kaknmu MmeTogamm MOXHO onpeaenntb cpegHemacCoBYHO MONERYNIAPHYIO

maccy noammepa:
a) MeToZamMM CBETopaccenHun, yabTpaueHTpudyrnposaHus, andeoysMoHHbIM;

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

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

B) M3Mepnan BA3KOCTb PAacTBOPOB;
r) XMMUYECKUI METO/, MO KOIMYECTBY KOHLLEBbIX Fpynm.
2. YTO MOXKHO CKa3aTb O KayecTBe pacTBOPUTENS, €CIU 3aBUCMMOCTb NPUBEAEHHOI BA3KOCTU PacTBopa

noAnmepa OT KOHLEHTPALMKN ONUCLIBAETCA YpaBHEHUEM:

0....0 JO00oo,eodo0.oc

a) XOPOLWWIA PacTBOPUTEND;

6) ©-pacTBopuTens;

B) NIOXOW PacTBOPUTENb;

r) 0AHO3HaYHO OTBETUTb HeNb3A.

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

pacTtBopunTENnAa B COOTBETCTBUU C BbIBOAAMMU CDﬂOpraFFMHca BblpaXXaeTcAa ypaBHeEHUEM:

11
— ORTO(A.OA,0C,). G

Kak rpacbmqecm MOXHO NpeacTtaBuUTb 3Ty 3aBUCMMOCTb 414 NOZIMMEPromoiIoros B OgHOM pacrtBoputene:



a) Beep NpamMbIx, nepecekatoumxca 8 ogHoi Touke 0000 MRT.0O000;

6) napannenbHble NPAMbIE C HAKTOHOM B 3aBUCMMOCTM OT KOHCTAHTbI

XarruHca;

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

BOHpOCbI K 3a4€Ty

1. MNonyyeHne BMC metogom nonvmmepusaunm. MoHomepbl ona cuHTesa.

MexaHu3mbl NoAMMepU3aLnK.

2. PagmkanbHaa noavmepusauyma. MHuunatopel. BauaHue pa3nunyHbix  $aKTOpPOB Ha
paguKanbHyo 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 npespalLleHus
noancTmpona.

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

10. Knaccudumkauma npoueccoB MNOAMKOHAEHCAUMW. PaBHOBEeCHas NOAMKOHAeHcaumAa. [ecTpyKuuma wm

06pbIB LLEenu Npu paBHOBECHOMN NOJMKOHAEHCALMMN.

CuWHTe3 Nonnamuaos. MapoamMTMyeckas NnoavMmepmnsaL s NakTamos.

11. rugpoamHamuueckne csoiicTea MaKpOMOIEKY B pacTBopax.

Buckosnmetpua.

12. CBA3b XapaKTEpPUCTUYECKOM BA3KOCTM C MOJNEKYNAPHON MAccoM W CpegHMMM  pasmepamu
Makpomonekyn. YpasHeHne MapkKa-KyHa-XayBuHKa.

13. MeToabl onpeseneHns cpeaHeBECOBOM U PCEAHEYMCNIOBON MONEKYNAPHON Macchbl.

14. Knaccnueckasa Teopua pactBopoB nosvmepoB dropu-XarrmHca. KoHcTaHTa XarrmHca, BUpuanbHbie
KoadPpuumeHTbI.

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 NOIUMEPOB.

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

19. Tennosoe gBuMKeHWe B NOAMMEPHbIX Tenax. CTaTUCTUYECKMIA CETMEHT.

CBOﬁO,D,HO-COLI}'IeHEHHaﬂ uenb. duzuka MOJIUMEPOB

20.

CsolicTBa amopdHbIX n KPUCTaNANYECKMX noAnMMepoB.

TepmomexaHMyeckne Kpmeble amopdHbIX MOANMMEPOB.

21.

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



22 Kpuctannnyeckme nonnmepsl. BanaHne opmeHTaumm Ha mexaHndyeckue CBOICTBA noanmepos.

23 Xummnyeckue npespaweHna noammepos (nonwv\epaHanoquHble npespaweHna, cwunBaHue,
610K- 1 npmueuTan cononmmepmsau,mn).

24. HagmoneKrynspHas CTpyKTypa NoMmeposB.

BOHpOCbI K 9K3aMEHY

1. K}'IaCCMd)MKaLI,Mﬂ nonanmepoB Mo XMMn4yeCKomy COCTaBy, NO BeNYHUHE MOI'IEKy.I'IﬂpHOﬁ Maccbl, no
NPOUCXOXKAEHUIO, NO CTPOEHUIO OCHOBHO/A uenwu.

2. Knaccudukaums noimmepoB Mo XMMUYECKOM NpUpoge OCHOBHOWM Lenu, no ¢opme MaKpoMOAEKY,
no cnocoby nNosy4yeHus, No OTHOLEHWIO K Harpesy.

3. nOﬂMMepM3aLI,VIF|. FeTeponMqueCKMﬁ WU FOMONUTUYECKUI pa3pbiB BaANNEHTHbIX cBA3en. PagnkanbHas
noanmepusauma. MexaHmsm u cTagmu pa,u,MKaanoﬁ noanmepusaumnn. VIHMLI,MaTOpr pa,u,MKaanoﬁ
noanmepusaumn.

4, KnHeTMKa paauKanbHOM noauMmepusauuu. Peakuum nepepgauv  uenu. PekombuHauma. Poct
MaKpopaamnKanoB M 06pbiB Lenu. BanaHWe pasiMuHbiX GAKTOPOB Ha PaAMKafibHYlO MNOJMMEPU3ALNIO
(Temnepatypbl, nNpupoabl  KaTanMsaTopa, KOHUEHTpauuW MOHOMEpa, AaBneHusn). PaauKanbHas
conoanmepusaums. Teopus conoimmepmnsaumm.

5. KaTanutuueckas nonumepmsauma. OTAMUUTENbHbIE YepPTbl MO CPaBHEHWIO C  PaAMKa/ibHOM.
NHMUMMpOBaHME, POCT MaKPOMOHOB, NPEKPALLEHME pPOCTa.

6. KaTMoHHas nosvmepusauma. Bo3HMKHOBEHME aKTMBHOrO UeHTpa. KaTtanusaTtopbl. Mpumep
KaTanuTuyeckon noaummepmsaumm B npucytctBum SnCle. 7. KuMHETMKa KaTMOHHOW noaMmepusaumnu
(3aBMCMMOCTb CKOpPOCTM MOAMMEPM3ALMM OT KOAMYECTBa KaTaaMsatopa, CTeneHuM noaumepusauun ot
KO/IMYeCcTBa MHMLMATOPa U MOHOMEpPA). PoNb COKaTanM3aTopa B KAaTUOHHOW NOAUMEpPU3ALIMM.

8. AnvoHHas nosnmepusaums. KaTtanmsartopel. MexaHun3m aHWOHHOM
noanmepusaumm B NPUCYTCTBUM aMUAa Kanua B Cpeae KUAKOro ammmaka.

9. Cnocobbl ocyliecTBneHna npouecca noaMmepusaumn (67104HasA, B PAcTBOPE, SMYAbCMOHHAA W
CyCneH3MOoHHas).

10. MonHas cononnmepusauma. Pasanuma Mexay paguKanbHOM M MOHHONM cononaumepusaumein. Teopus
conoanmep3aumu.

11 Monnmepbl HenpegesibHbIX apoMaTMYecKMx yraesogoponos. [loauctupon. Cblpbe, MeXaHU3ImM
nonmepusaumn.

12. Cnocobbl  nonyueHus noAUCTUpPOna. XWMUUECKME MpPEBPALLEHMAs MNOAUCTMpOna.  [lonyyeHue
MOHOOBMEHHbIX CMO.

13. NonukoHaeHcauma. OcobeHHOCTM 06pasoBaHMA nonumepa. Teopua Kaposepca. Knaccudpukaums
NpPOLLEeCCOB MNOJIMKOHAEHCALNN.

14 TepMOLI,I/IHaN\MKa NONMKOHAOEHCAUUN. MexaHun3m paBHOBECHOVI NONMKOHAOEHCaUUN. npOLI,ECCbI
AeCTpyKunmn n O6prBa uenun npu paBHOBeCHOVI NOZIMKOHAEHCAUUNN.

15. Cnocobbi nonyuenve nonmatunentepedranarta. Coipbe. Xummsm npouecca. Oco6eHHOCTU NONYYEHNA U3
anmetuntepedranata (AMT) u aTUAEHTAMKONA, U3 TepedTaneBoin KUCAOTbI U STUNEHTIUKONA.

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

17. Xumunueckue npespatlueHus NoAMamnaos (3amelleHve BOAOPOAA B aMUAHBIX rPynna, B3auMogeiicTame
¢ dopmanbaernaom B NPUCYTCTBUN KUCNOT).

18. Metogbl onpeseneHus MonekynspHbIX Macc NOAMMepoB. CpegHeBecoBas M CPefHEYMC/IOBas
MONEKYNAPHbIe maccbl. OcMOMeTpUYEcKnii metoa,

19. ypasHenne Mapka-KyHa-XayBuHKa. CBA3b XapaKTepPUCTMUYECKOI BASKOCTM C MONEKYNAPHON Maccoi u
CpeaHMMM pasmepamm MaKpoMOIEKY .



Bu1CKo3nMMeTpUUEeCcKMit meToa onpeaeneHna MoNeKyAspHON macchl noaMmepos. OnpeaeneHune cteneHm

CBEPHYTOCTM 1 GOPMbI MAKPOMOJIERY

BMCKO3MMETPUYECKN (3HaUeHMe noKasaTtens «a» B ypaBHeHnn Mapka-KyHaXayBuHka).

20.

21.

22,

23.

24,

25.

26.

27,

28.

29.

30.

31.

32.

33.

34,

35.

36.

Anddy3noHHbIN MeToZ onpeaeneHus cpeaHeBecoBO MOIeKyaAapHOM macchl. MeTtog Jlamma. MeTog,
YNbTPALEHTPUPYTUPOBAHNA.

CeeTopaccesiHMe Kak MeToj, onpeaeneHua cpeaHeBecoBOM MOJIEKYIAPHOM Maccbl. XMMUYECKUIA MeToz,
onpeneneHnsa MoJIEKYNAPHOM Macchbl.

PactBopbl nonanmepoB. PakTopbl, onpegenalOlinMe pacTBOPeHMe U HabyxaHMe NOAUMMEPOB.
TepMmoagMHaMUYECKUIA KpUTepuiA pactBopumocTU. OueHKa rMbKocTM uenu. MNoHATMA «xopownin» wu
«MJI0XON» PAacTBOPUTEb.

Knaccuueckas Teopus pactsopos noanmepos Gnopu-XarrmHca. 3aBUCMMOCTb OCMOTUYECKOTO AaB/IeHUs

OT KOHLEHTpaLMn noanmepa B pacteoputene. KoHcTaHTa XarrmHca, BUpUaabHble KOIPOULMEHTbI U KX
dU3nNYECKUI cmbich.

PaBHoBecMe B pacTBopax MoOJMMEpP-pacTBopuTesb. BO3MOMXHbIE C/ly4an PaCCIOEHUs  CUCTEMbI
amopdHbIn nonnmep-pacteoputens. O-ycnosua, Opacteoputens, O-temnepatypa. Pusmnyeckmii cmbicn
O-temnepatypbl. «<HEBO3MYLLEHHbIE» MAaKPOMOJIEKYbI.

MMapoAMHaMMUYEeCcKMe CBOMCTBA MaKpOMOJIEKY/l B pacTBopax. BA3KocTb pa3baB/ieHHbIX pPacTBOPOB
(oTHOCUTENbHASA, yAENbHadA, NPUBEAEHHAA, XapaKTepucTnuiyeckas).

MMMBKOCTb UEMHbIX MOJIEKYN M ee CBA3b C (OU3MKO-MEXAaHUYECKUMM CBOMCTBAMM MNOAMMEPOB.
MoTeHUManbHoe 3HaAYeHWe 3SHEepPruu BHYTPEHHero BpalweHus. [epemelleHue OTAENbHbIX TMOKUX
Y4aCTKOB MaKpOMOJIEKY/I.

KoHdopmaumns noammepHbix uUenen. OCHOBHble BMAbl KOHbOpmauuii. BHyTpeHHee BpalleHue
MaKpPOMOJIEKYN. 3aBUCMMOCTb NOTEHLMANbHON 3HEpPrMu OT yraa NoBopoTa. YCnoBus, AonycKatowume
nonHoe «ceobogHoe» BpaLLeHUe.

Tennosoe ABMXKeHWE B MOANMMEPHbIX Tenax. MoHATUE O CTaTUCTMYECKOM cermeHTe. TepmMoamHammnyecKas
rmbkocTb Lenu. KnHetuueckan rubkocts Lenu. Ceob6oaHO-covneHeHHan Lenb.

Hanbonee BepoATHOE CpeLHEKBALPaTUYHOE PACCTOAHME MEXAY KOHLAMM  MaKpOMOJEKYbl.
TepmogMHamuyeckas BepoATHOCTb uenu. MapameTp KecTKocTu uenu. DakTopbl, onpeaenstowme
rMBKOCTb Lenu noaumepa (BesnuMHa noTeHUManbHoro Gapbepa BpalLeHWA, MOJEKyAApHas Macca,
YyacToTa NPOCTPAHCTBEHHOW CETKU, pa3mep 3amecTuTesnel, Temneparypa).

CnocobHocTb nonanmepoB K KpuUcCtanamsauumu (CTpOEHMe uenn, 3Heprma  MexMOJIEKYTAPHOro
B3aMMOAel71CTBVIF|, rmMbKocTb uenun, N10THOCTb YNaKOBKU MOﬂeKYH).

CBolicTBA aMOPQHBIX WM KPUCTANNNYECKMX MNOAMMEpPOB. TepMOMexaHUYecKue Kpueble amMopOHbIX
nosmmepos. MpaKTuyeckoe 3Ha4YeHNe yYeHUs 0 $pasoBbIX U GPU3UYECKUX COCTOSHUAX MOJIMMEPOB.

BbICOKO31aCTMYECKOE COCTOSIHME MOMMMEPOB (TepmoaMHamMuKa). HUKHWIA npegen MOJSIeKyNspHONA
Maccbl, He0bX04MMbIN ANA NPOSABAEHMA BbICOKO3NacTUYECcKon aedbopmauuu.

BA3KkoTeKyyee COCTOAHUE nonmepos. Kpuctannnueckue nonnmepbobl. Kpusas pacTtaxXeHua
KPUCTaNAMYeCcKoro noammepa. BamaHme opmeHTaunMm Ha mexaHuyeckme CBOWCTBA NOZIMMEPOB.

CTpyKTypa M OCHOBHble CBOMCTBA MOAMMEPHbIX Ten. AMOpPdHblE M KpPUCTaNMYECcKMe MNOoAMMEPSI.
TemnepaTypa cTeknoBaHMA. MexaHU3M KpUCcTanimsaumu.

XMMMYecKMe npespalleHus noaMmepoB. Peakuuu, npuBoaAwMe K YBE/AWYEHUIO  CTEeMeHu
noaMmepusaumm (clumsaHme, 610K- M NPUBUTaN coNoaMMepusaumsa).

XMMnyecKkune npespalLeHna noanmepos. MoanmepaHanormyHble NpespaLeHus

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