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1. IEJIM Y1 3AJIAYM TUCTUTIINHEI

Lean ocBOeHMSI AUCHUNIMHBI (MOAYJISA):

[enb u3ydeHs: TUCIUIUTHHBL: (POPMUPOBAHNE 3HAHUN OCHOBHBIX OCOOEHHOCTEW CBOWCTB
BBICOKOMOJIEKYJISIPHBIX COSAMHEHUM, METOJIOB CHHTE3a MOJUMEPOB UX CTPYKTYPHI U 00J1acTH
MIPUMEHEHUS.

3agaun:

3aaunn3yyeHus JUCUUILIUHBIL:

- (opmupoBanue 0a30BbIX 3HAHUMN O KJIacCU(UKALIUU MTOJIMMEPOB B 3aBUCUMOCTH OT
MIPOUCXO0KICHHS], XHMUYECKOI'O COCTaBa U CTPOEHHUSI OCHOBHOM 1I€IU, B 3aBUCUMOCTH OT
TOIOJIOTHH MAaKPOMOJIEKYJT;

- (opmupoBaHue nMpeAcTaBIeHUN 00 OCHOBHBIX CBOWCTBAX MOJIMMEPHBIX BEIICCTB,
00YCIIOBJICHHBIX OOJIBIIIMMH pa3MepaMH, IIEMHBIM CTPOSHUEM U THOKOCTHIO MaKPOMOJIEKYIL.

- MPUOOPETCHNE HABBIKOB BIIAJICHHS SKCTIEPUMEHTAILHBIMHU H TEOPETHICCKIUMHU
METOJJaMHCUHTE3a U aHAJIN3a MTOJIMMEPOB;

- (opmupoBaHUE y CTYJACHTOB YMEHHIA, TO3BOJISFOIINX HCIIOJIB30BATh MOJIYICHHBIC 3HAHHMSI
JUISL pEIEHUS] KOHKPETHBIX 3a7a4 MOJIYYEHUS MOJMMEPOB C 33/IaHHBIMU CBOKMCTBAMHU, B TEXHOJIOTUU
nepepaboTKH MOJIMMEPOB, ONPEACIICHUN MOJICKYISIPHONU MAcChI U JIp. PU3NKO-XUMHUECKUX
XapaKTEPUCTUK MOJIUMEPOB.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OOII
Hukn (paznen) OIT:  B1.0O
TpeGoBanus K MpeABaAPUTEIbLHON MOAT0OTOBKE 00y4aK0Ierocs:

Opranunueckasi XUMust

DKCIIEpUMEHT | IKCIIEPTH3a B OPTaHUICCKON XUMUH
MeTouka HaAydHOTO HCCIICIOBAHUS

duznyeckas XUMHUs

PacTBOpBI MOAMMEPOB H MONTUIIEKTPOTUTHI

Jucuuniannabl (MOAYJIM) U PAKTUKH, IJI51 KOTOPbIX OCBOCHUE JAHHOM U CHUIINHbBI
(MoayJis) He00X0AMMO KAaK NMpealIecTBYIOIIee:

Hayuno-nccienoBarensckas pabora
[MpuknagHas opraHudecKas XUMHS
PacTBOpBI TONMMMEPOB U MOTUIIESKTPOIUTHI

CtpyKkTypa 1 CBOMCTBA ITOJIMUMEPOB
3. OFBEM JIUCHUIIVIMHBI

O01asi TPY10eMKOCTh 6 3ET
YacoB 1o yueOHOMY IJIaHy 216
B TOM 4YHCJI€:

ayJIUTOPHBIE 3AHSATHS 112
CaMOCTOsTENIbHas padoTa 57
4acoB Ha KOHTPOJIIb 27

4. INTAHUPYEMBIE PE3YJIBTATBI OBYYEHMUS 110 JUCHUIIJIMHE,
COOTHECEHHBIE C IINTAHUPYEMBIMHU PE3YJIBTATAMU OCBOEHUSA
OBPA3OBATEJIbHOM ITPOT'PAMMBbBI

OIIK-1.3: ®opmynupyeT 3aKI0YEHHsI U BBIBOJIBI 110 pe3yJibTaTaM aHaJIM3a JIUTEPaTypHBIX
JAHHBIX, COOCTBEHHBIX HKCIIEPUMEHTAIbHBIX U PACUETHO-TEOPETUUECKUX PAOOT XUMUYECKON
HaIlpaBJIEHHOCTH



OIIK-2.1: PaboTaeT ¢ XUMUYECKMMHU BEIIECTBAMH C COOJIIOJJCHUEM HOPM TEXHUKHU
0e30I1aCHOCTH

OIIK-6.1: IlpencraBiser pe3yiabTaThl paOOTHI B BUJIE OTYETA IO CTAaHAapTHOM (hopme Ha
PYCCKOM SI3bIKE

5. BUJbI KOHTPOJIA

Bunsl KOHTpOJIL B ceMecTpax:

3K3aMEHbI 8
3a4€ThI 7
6. SA3BIK ITPEIIOJABAHUSI

SI3BIK ITpenogaBaHus: pyCcCKUi.

7. CTPYKTYPA U COAEPKAHUE JUCIHUIIJIMHBI (MOAYJIA)

Kon HanmeHoBaHMe pa3ie/ioB U Bun Cemectp | Hacos | Hcrou- | Ilpumeyan-
3aHAT. TeM 3anatua | / Kypce HUKH ue
Paznen 1. Tema 1. Cunres
IIOJINMEPOB
1.1 Jlex 7 16 J1.3
€|
1.2 IIp 7 16 J1.11
JI1.12
21
1.3 JIa0 8 20 J1.13
€|
1.4 Cp 7 15 J1.14
JI1.15
6]
Pa3znen 2. Tema 2.
MaxkpoMoJIeKyJIbl ¥ UX
MIOBEJCHUE B PACTBOPAX
2.1 Jlex 7 16 [JI1.1J11.3
€|
2.2 IIp 7 14 | JI1.5J11.7
€|
23 JIa0 8 8 JI1.7 J11.9
€|
24 Cp 7 18 J1.3
6]
Pasznen 3. Tema 3. [TonmmepHbIe
Tena
3.1 IIp 7 4 JI1.10
21
3.2 Cp 7 4 JI1.12
6]

Pa3nen 4. Tema 4. Xumnueckue
CBOMCTBA U XUMHYECKUE
MIPEBPAILCHUS TOJIMMEPOB




4.1

Jlex 7 2 JI1.3 J11.4
Ol

4.2

TIp 7 4 J11.9
J1.12
D1

4.3

JIab 8 2 JI1.2 JI1.8
o1

44

Cp 7 8 J1.3
D1

Pa3nen 5. Tema 5.
AHaUTAYECKUI KOHTPOJIb
MOJINMEPOB

5.1

JIab 8 14 J1.6
JI1.13
Ol

52

Cp 7 2 1.3
e)|

Paznen 6. Kontposb

6.1

IToaroroBka K sK3aMeHy DK3aMeH 8 27 JI1.2 JI1.3
JI1.10
JI1.11
JI1.12
JI1.13
JI1.14
JI1.15

Oo0pa3oBaTte/ibHbIE TEXHOJIOTHH

Cnncok 00pa3oBaTe/ibHbIX TEXHOJIOT Uil

Nupopmanronnsie (1UPpoBbIE€) TEXHOIOTUN

AKTHBHOE CITyIIIaHUE

MerTobl rpynIoBOro pemeHus TRopueckux 3anau (meron Jlenbdu, meron 6—6, MeTos
5 = L AN

Bl W N

JIncKyccHOHHBIE TeXHOJIOTHH ((HOpYM, CUMIIO3UyYM, 1eOaThl, aKBaApUYMHAsT TUCKYCCHSL,
o 1 AY

8. OHEHOYHBIE MATEPHAJIbI JI51 IIPOBEJEHUA TEKYIIEA U
NPOMEXYTOYHOU ATTECTALIMHU

8.1. OueHoyHbIe MaTepHAJIBI AJIs1 IPOBEACHHUS TEKYIIEH aTTeCTAluN

OHCHO‘IHBIC MaTCepuraibl JJIs1 MIPOBCACHUA TeKyLueﬁ n HpOMe)KYTOQHOﬁ arTeCTaluu

Pesynprar

(uanukarop) TunoBble KOHTpoJbHBIE 3a1aHusl [lokazaTenu u

KpUTEPUU OIICHUBAHMS,

IKaIa OLleHUBaHUs

IK-1.3

1. OnTuyeckast U30MEpUs dJIEMEHTAPHBIX 3BEHbEB B MOJIEKYJISIPHON LIENH BIMSAET Ha

MPOCTPAHCTBEHHOE CTPOCHUE OJUMEPOB. B CBSA3M ¢ 4eM monumMepsl JeNAT Ha aTaKTHYECKHE,




M30TaKTUYECKHe U cuHANOTaKTH4Yeckue. COOTHECUTE HAa3BAHUS C ONpeACTICHUSIMHU.

A. TTonmumepsl, B KOTOPBIX O0ECIIOPSA0YHO YepPEAYIOTCS acCuMeTprdeckue atombl D- u L-
KOH(pHrypamum.

b. [Tonmumepsl B MOJIEKYJISIPHOM LIETIM KOTOPBIX MONEPEMEHHO YepeTyIOTCs
accuMmeTpuieckue aromsl yriaepoaa D - u L- kondurypanuu.

B. [Tonumepsl, B KOTOPBIX aCCUMETPUUECKHUE aTOMBI YTIIepo/ia UMEIOT Kakyro-11bo oany (D
- wiu L-) koHduryparmuto.

Kakue nonumepsl 00beUHSAIOTCS O OOIIMMU HA3BaHUSIMH CTEPEOPETYISIPHBIX
MOJINMEPOB.

2. IlepBoii cTanueit paiuKadbHOW U HOHHOW MOJIMMEPU3ALNU KATUOHHON M aHUOHHOM
ABIIIETCSL 00pa30BaHKME aKTUBHOIO IeHTpa. Kakoi akTUBHBIN LIEHTP COOTBETCTBYET KAKIOMY BUIY
MOJIMMEPU3ALIIH.

A. Kap6anuoms,

b. non kap6onwus,

B. cBOOOHBIN paauKal.

Hanummre onuH u3 MexaHU3MOB MOJIMMEPHU3allMU Ha KOHKpEeTHOM npumepe. Mmeercs
MOJIHOE BEPHOE pellieHne, BKIII0Yarollee MPpaBIIbHbIN 0TBeT — 3 Oanna; JlaHo BepHOE pelieHue, Ho
JIOTIYIIIEHbI HECYIIECTBEHHbIE OMIMOKH, HE HCKaXKarolue o0miero cMoicna — 2 6amna; Mmeercs
BEpPHOE pEeIICHUE TOJBKO YacT 3ajanus — 1 6amn. 1 6amr —«3» 2 6aima — «4» 3 6amma — «5».

OIIK 2.1 1. KakuMu MeTogaMu MOKHO OTIPEJIETUTh CPEIHEMACCOBYIO MOJIEKYIISIPHYIO
Maccy rnojmmepa:

a) METOIaMHU CBETOPACCESHUS, yAbTPAleHTpU(PYTrupoBaHus, Tu(Py3HOHHBIM;

0) M3Mepsisi CBOMCTBA, 3aBUCALINE OT YHCIIAa YaCTHUI] B PACTBOPE: OCMOTUYECKOE JIaBIICHHUE,
70yIINO- ¥ KPUOCKOIIHS;

B) U3Mepsis BA3KOCTh PACTBOPOB;

') XUMAYECKHI METO/I 10 KOJIMYECTBY KOHIIEBBIX TPYIIIL.

2. HanucaTh peakuuu nojiMMepu3alui CTUpojia 1 METHIIMETAKPHUIIaTa, MTHULIUUPOBAHHBIE
MEePOKCUIaMU, IPOTOHHBIMHU KUCIOTAMHU, HIEJIOYHBIMU METaJJIaMU. PelmuTh 3a/1auy 1o KUHETHKE
MOJIMMEPU3ALUU.

Bo ckonbko pa3 u3MEHUTCS CpeliHsIsl CTENEeHb NOJIMMEPU3alUuu X MOJIUMEpPA MPU
MOJIMMEPHU3AIN METUJIAKPHIIaTa B Macce, MHUIIMHUPOBAHHOW pa3iokKeHHEeM a30-0uc-
n300ytuponutpuna npu 70°C, ecinu yBeIMUUTh KOHIICHTPAIMIO MHUIIMATOpa B 4 pa3a:

a) HEe U3MEHUTCS;

0) yBenMuuTHCA B 2 pasa;

B) YMEHBIIUTCS B 2 pa3a;

') YMEHBIIUTCS B 4 pasa;

1) yBEIMYUThCS B 4 pasa.

1. CunTes crepeoperysapHbIX MOTUMEPOB MPOBOAST AHKOHHO-KOOPIMHAIIMOHHOM
MOJIMMEpPH3aLMeN KOMILIEKCHBIM aTanu3aropoMllurnepa-Harra.

VYKaxuTe Kakue COeJMHEHUS BXOST B cOCTaB KatanuzaTopa [{urnepa-Harra.

A. MeTamioopraHn4eckue coequHeHus 1-3 rpymnisl.

b. Metamnooprannyeckue COeJMHEHHS aTlOMUHUS U XJIOpHIa TUTaHA.

B. Kucnots! JIstouca.

I'. IlepexucHble COeTMHEHUS.

[IpuBenuTe MpUMeEp TAKOTO KaTaau3aTropa.

2. HanncaTth MexaHu3M cUHTE3a (heHoIpopManbaeruiHoi cMoibl. OnucaTh CHHTE3
pe30JIbHOM cMoubl. OnKcaTh XMMHU3M OTBEpKIeHUS pe3oia. Kakoil peakuuell 10ka3aTh, YTO PE3UT
npejcTaBisieT cOO0OH MPOCTPAaHCTBEHHO CIIUTHIN monuMep. 1.Mmeercs moinHoe BepHOE pelieHue,
BKJTIOYAIOIIee MTPaBUIIbHBIN OTBET — 3 Oaia; JlaHo BepHOe pelleHne, HO I0MYIIEeHbI
HECYILIeCTBEHHbIE (DaKTHYECKHe OLIMOKH, He HCKaXarolue oomero cMmeicna — 2 6aa;
Hmeercst BepHOE pellleHHe TOIbKO YacTH 3a1aHust — 1 6asm.



1 6amt — «3»
2 0amia — «4»
3 Oama — «S5».

PesynbTar

(unaukatop) Tunossle KOHTpoJIbHBIE 3aaHus [loka3arenu u KpuTepun OLEHUBAHUS,

IIKaJla OLCHUBAHUSA

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

A. TpyIHO3aKUBJIIAIOIIME OKOTH HA KOXKE.

b. Pa3pymenue spuTponuTOB.

B. OtpaBnenue napamu JIETKUX.

I'.ITanenue Temneparypsl, JaBICHUS, CyIOPOTH.

J1. IlopaxeHue ceT4aTku rias.

Ha3zoBute npuemsl IepBOii MOMOIIHU TPU 0XKOTAX U OTPABICHUH (DEHOJIOM.

2. [lepeunicnute MpU3HAKK BPEIHOTO BO3ICHCTBHS (hOpMaIIbJIeTHAA HA OPTaHU3M YeJIOBEKa:

A. IIpoHMKaeT B BUJIE€ IApOB Yepe3 JIETKUE U YEPE3 KOKY.

b. BeI3bIBa€T KOHBIOHKTHBMUT.

B. BbI3bIBaeT CUIIbHBINA OTEK KOXKH.

I'. BeI3pIBacT HACMOpPK U KallIellb.

HazoBute npuemMsl nepBoii nomolu orpaBieHun popMaibaeruaoM. Mimeercs nonxnoe
BEPHOE PELIEHNE, BKIIIOYalOIee MPaBUIbHBIN OTBET — 3 Oaiia; JlaHo BepHOe pelieHne, Ho
JIOIYIIIEHBI HECYIIECTBEHHBIE ()aKTUYECKHE OMIMOKHU, HE MCKaKatolie o0Iero cmpicia — 2
b6aia;  Mmeercs BepHOE pellIeHHE TOJIBKO 4YacTH 3aAaHus — 1 Gau.

1 6amn — «3»

2 Oamna — «4»

3 6ayna — «5»

1. B kakoM TeMIiepaTypHOM MHTEpBajie MOXKHO UCIOJIb30BaTh OaHu (mecuaHasi, BOJsSHas,
AIIEKTPOIUINTKA Oe3 OaHU, MaciisiHas) IPU CUHTE3€ BEICOKOMOJIEKYIISIPHBIX OPTraHUYECKUX
COCTUHEHUH.

A. o 100°C.

b. ot 100°C no 250°C.

B. 200°C no 250°C.

I'. Beire 250°C.

NwmeeTcs noiaHoe BepHOE pellieHNe, BKIIIOYarollee MpaBUIbHBINA 0TBET — 3 Oaia; JlaHo
BEPHOE PEILIECHHUE, HO TOMYIIEHbl HECYIIECTBEHHbIE (PaKTUUECKUE OIINOKH, HE UCKaXKAIOIIHe
obmero cwmpicna —2 0amra; Hmeercs BepHOeE pelieHue TOJIbKO 4acTH 3afaHus — 1 6amr. 1 Gamn
—«3» 2 0amna—«4» 3 6amna— «5»

8.2. OueHo4HbIe MaTEepHAJIBI 1JIs1 IPOBEACHHUS NMPOMEKYTOYHOM aTTEeCTALMH

OHCHO‘IHBIC MaTCpHraJibl JJIs1 MPOBCACHUA TeKyLueﬁ n HpOMC)KyTO‘IHOfI aTTeCTallnuu

Pesynprar

(uanukarop) TunoBble KOHTpoJbHBIE 3a1aHusl [lokazaTenu u

KpUTEPUU OIICHUBAHMS,

IIKajla OIleHUBaHU

IK-1.3

1. OnTuyeckast U30MEpUs dJIEMEHTAPHBIX 3BEHbEB B MOJIEKYJISIPHON LIENH BIMSAET Ha
MPOCTPAHCTBEHHOE CTPOEHUE OJUMEPOB. B CBSA3M ¢ 4eM monuMepsl JeNAT Ha aTaKTHYECKHE,
M30TaKTUYECKHe U cuHANOTaKTHYeckue. COOTHECUTE HAa3BAHUS C ONpeAeICHUSIMHU.

A. Tlonumepsl, B KOTOPBIX OECTIOPSII0YHO YEPEAYIOTCS aCCUMETpruUeckue atombl D- u L-
KOH(UTypaluu.

b. ITonmumepsl B MOJIEKYJISIPHOM LIEMTA KOTOPBIX MOMEPEMEHHO YEPEAYIOTCS



accuMeTpuYecKue aTomsel yriepoaa D - u L- koHdurypamumu.

B. I[Tonumepsl, B KOTOPBIX aCCUMETPUYECKUE aTOMBI yIiIepoia UMEIOT Kakyro-1u6o oaay (D
- wiu L-) konduryparmuto.

Kakue noiaumepsl 00beUHSAIOTCS O OOIIMMH HAa3BaHUSIMU CTEPEOPETYIISIPHBIX
MOJINMEPOB.

2. IlepBoii cTagueit paiuKalbHOM U HIOHHOM MOJUMEPU3alU1 KATHOHHOW U aHUOHHOM
ABJIsieTCs 00pa3oBaHKME aKTUBHOIO LIeHTpa. Kakoi akTUBHBIN LEHTP COOTBETCTBYET KAKIOMY BUAY
HOJIMMEPU3ALIIH.

A. Kap6anuon,

b. non kap6onwus,

B. cBOOOAHBIN paauKal.

Hanumre oavH U3 MEXaHU3MOB MTOJIMMEPU3ALUU HA KOHKpeTHOM npumepe. meercs
MOJIHOE BEpHOE pellieHue, BKIIYarolllee IpaBUIbHbIN 0TBeT — 3 Oaa; J[aHo BepHOe perieHue, Ho
JIOTIYIIIEHbI HECYIIECTBEHHbIE OIMOKH, HE HCKaXKaroIre o0iero cMpicia — 2 6amia; Mmeercs
BEpPHOE pelIeHUE TOJBKO YacTy 3amanus — 1 6amn. 1 6amr — «3» 2 6ayma — «4» 3 6amna — «5».

OIIK 2.1 1. KakuMu MeTogaMu MOKHO OTIPENIETUTh CPEITHEMACCOBYIO MOJIEKYIISIPHYIO
Maccy rnojmmepa:

a) METOIaMHU CBETOPACCESIHUS, YIbTpaleHTpudyrupoBanus, 1udGy3noOHHBIM;

0) M3Mepsisi CBOWCTBA, 3aBUCALINE OT YHCIIa YaCTHUI] B PACTBOPE: OCMOTUYECKOE JIaBIICHHUE,
70yIINO- ¥ KPUOCKOITHS;

B) U3Mepsis BA3KOCTh PACTBOPOB;

') XUMUYECKHI METO/I IO KOJIMYECTBY KOHIIEBBIX IPYIIIL.

2. HanucaTh peakiuu MoJuMepHU3aliy CTUPOJIa U METHIIMETaKpUIIaTa, HHUIIUMPOBAHHBIE
HEPOKCHIaMH, TPOTOHHBIMU KUCIOTaMH, LIETOYHBIMU METAJJIaMU. PeluTh 3a/1auy 1o KUHETUKE
HOJMMEPHU3aLHH.

Bo ckobKO pa3 U3MEHUTCS CpeHss CTENeHb TOJUMEPU3ALIH X IT0JIUMEpa IpU
NOJMMEpHU3alMY METUIIaKpUiIaTa B Macce, HHUIMMPOBAHHON Pa3liokKeHUEM a30-0uc-
n300yTuponuTpuia npu 70°C, ecau yBeIMUUTh KOHIIEHTPALIMIO MHUIIMATOpa B 4 pasza:

a) HE U3MEHUTCS;

0) yBenMuuTHCA B 2 pasa;

B) YMEHbBIIUTCA B 2 pa3a;

I') YMEHBIIUTCS B 4 pa3a;

1) YBEITMUUTHCS B 4 pasa.

1. CuHTe3 cTepeoperyIIpHbIX OIUMEPOB IPOBOAAT aHUOHHO-KOOPAMHALIMOHHON
MOJIMMEpU3aLMEN KOMIIJIEKCHBIM aTanu3atopoMllurnepa-Harra.

VYKakuTe Kakue COeJUHEHHS BXOAAT B cocTaB KaTtanu3aropa L{urnepa-Harra.

A. MertamioopranuuecKkue COeqUHEHM 1-3 rpymnmsl.

b. MeramioopraHnyeckre COeqUHEHN aJIOMUHUS U XJIOPU/1a TUTaHA.

B. Kucnors! JIsronca.

I'. IlepexucHble COeTMHEHUS.

[IpuBeauTe mpuMep TaKoro KaTajauzaropa.

2. Hammucath Mexanu3m cuHTe3a (heHondopManbIeTuaHON cMolbl. OnmucaTh CHHTE3
pe30nbHOI cMoutbl. OnHcaTh XMMH3M OTBEpKIeHUs pe3ona. Kakoil peakiueit 10ka3arh, 4TO pe3uT
MpeJICTaBIsIeT COO0M MPOCTPAHCTBEHHO CHIUTHIN nonaumep. 1.MiMeeTcs moiaHOe BepHOE pelieHue,
BKITIOUAIOIIEe MPaBUIIBHBIN OTBET — 3 6asuia; [laHo BepHOE pellieHue, HO TOMYIICHBI
HECYIIECTBCHHBIE (JaKTUYECKUE OLIMOKH, He CKaXAIoIIHe 001ero cmeicna — 2 6ama;
HmeeTcst BepHOE pelIeHHe TOIBKO YacTu 3agaHus — 1 Gan.

1 6am1 — «3»

2 6amna — «4»

3 famna — «5».



PesynbTar

(maaukarop) TunoBbie KOHTPOIbHBIC 3aAaHusl [loka3aTenu u KpUTEpUU OLICHUBAHUS,

IIIKaJIa OLICHUBAHUS

OIIK 6.1 1. Ilepeuncnure npu3HaKu BPEJHOTO BO3IEHCTBHA (heHOIa HA OPraHU3M
YyeJIOBEKa:

A. TpyHO3aXUBJISIIOIIME 0)KOT'H Ha KOXKE.

b. Pa3pymenue spuTponuTOB.

B. OtpaBnenue napamu JIETKUX.

I'.ITanenue TemnepaTypsl, JaBJICHUS, CYIOPOTH.

. IlopaxkeHue ceTyaTku rias.

HazoBuTe npuemsl epBoil TOMOIIY ITPH 0YKOTAX M OTPaBICHUU (HEHOIOM.

2. I[lepeuncnuTe NpuU3HAKKA BPEIHOTO BO3ICUCTBUS (hOpMalIbJIeTrHia Ha OPraHu3M YeJIOBeKa:

A. IIpoHukaet B BU/IE NTAPOB YEPE3 JIETKUE U YEPE3 KOXKY.

b. Bei3siBaeT KOHBIOHKTHBHUT.

B. BreI3bIBaeT CUIIBHBIN OTEK KOKH.

I'. Bri3pIBacT HACMOPK U Kalllellb.

HazoBuTe npuemsl epBoit moMoIy oTpaBiieHuH (Gopmanbaeruaom. Mimeercs moiHoe
BEpPHOE pellIeHre, BKIIFOYAOIICe MPAaBHIIbHBIA OTBET — 3 Oayia; JlaHo BepHOE pellieHne, HO
JIOTIYIIIEHbI HECYIIECTBEHHbIE (DaKTUUEeCKHE OIIMOKU, HE MCKaXKaloIIre OOIIEer0 CMbICia — 2
O6ama; meercs BepHOE pEIICHHUE TOJIBKO 4YacTH 3afaHus — 1 Gal.

1 6amt — «3»

2 6amna — «4»

3 Gamna — «5»

1. B kakoM TeMIepaTypHOM HHTEpBaIe MO>KHO HCIOJIb30BaTh OaHu (TecuaHasi, BOJsSHas,
ANEKTPOIUIUTKA 0e3 OaHM, MaclisiHasA) IPU CUHTE3€ BHICOKOMOJIEKYIISIPHBIX OPraHUYECKUX
COE€IMHEHUI.

A. 1o 100°C.

B. or 100°C mo 250°C.

B. 200°C go 250°C.

I'. Borme 250°C.

NmeeTcs moiHOE BEpHOE pellieHHEe, BKIIIOYAIOIIee MPaBUIbHBIN OTBET — 3 Oanna; Jlano
BEPHOE pEeIIeHUE, HO TOMYIIEeHBl HECYIIECTBEHHBIE ()aKTUYECKUE OLTHOKH, HEe UCKAXKAIOIIHNE
obmiero cwmbicia —2 6amna; Meercs BepHOE pelIeHHe TOJIbKO YacTH 3aaanus — 1 6amn. 1 Gamn
—«3» 2 06amma— «4» 3 6amaa— «5»

8.3. TpeGoBaHus K PeliTUHI-KOHTPOJIIO

Peittunrosas cucrema

JTUCHUIIIMHBI «BBICOKOMOJIEKYIISIPHBIE COETUHEHUSI
IV kypc — (3ager, sx3amen) 100 GamnoB

7 ceMecTp- 3a4eT

Monyns 1. Pazgen 1. Knaccuduxarus nomumepos. CuaTe3 monmMepoB. PagukansHas u
HOHHas nonmMepu3anusi. CriocoObl IPOBEIEHHS TOTUMEPU3AITUH.

Tekymras pabota crynenTta — 15 6amios

CamocrositensHas paborta — 10 6amios

HroroBoe TectupoBanue — 25 6amios

I xoHTpONBHAS TOUKA — 50 GaysoB

Mopyns 2. Paznen 2. CuHTe3 MOTUKOHIEHCAITMOHHBIX TTOJIMMEPOB. Y paBHEHUE
Kaposzepca. PaBHoBecHast 1 HepaBHOBECHas MOJMKOH IeHcanusi. CHHTE3 MOTMaMHUI0B.
MonexkynspHas Macca MoJIMMEpOB.

Texymas paborta ctynenTa — 15 6amios

CamocrositensHast padbora — 10 6amios



HroroBoe TectupoBanue — 25 6amioB
II konTpoNBHAS TOUKa — 50 OaTOB
Bcero: 100 6ammoB

IV xypc 8 cemectp - sk3aMeH

2 tpumectp. Moayns 1.
Jlaboparopusie paboTer: Nel — 5 Gamnos

Ne2 — 5 GayioB
Ne3 — 5 GayioB
Ne4 — 5 GayioB

CeMuHapbl IO TeMaM: CUHTE3 MOJIMMEPOB METOAOM MOJUMEPU3AINH U OTPeieTICHUE
MOJICKYJISIPHBIX MAacc MOJIUMEPOB — 5 0aioB

I koHTpONBHAS TOUKA — 25 GayIOB
Mopyns 2.
JIaboparopubie paboThl: Ne5 — 5 6amioB

Ne6 — 5 GayuioB

CeMuHapbl 10 TEMaM: MOJIMKOH/IEHCAIMOHHBIE TOJIMMEpPHI (CUHTE3, CBOMCTBA) U PaCTBOPHI
MOJIMMEPOB — 5 OasIoB

II koHTpONBHAS TOYKA — 15 GamuIoB

3 Tpumectp. Moayins 1.

JIaGoparophbie paboTsl: Ne7 — 5 6amioB

Ne8 — 5 6amnos

I xoHTpONBHAS TOUKA — 10 GayoB

Monyns 2.

CemuHapsI IO TEMaM: aMOPQHBIE U KPUCTATUTHIECKUE TTIOIMMEPHI, TEPMOMEXaHUIECKHE
KpHUBBIE aMOP(HBIX TOJIUMEPOB, MTOJIMMEPAHATIOTUYHBIE MTPEBPAIEHHS, THOKOCTh HEMHBIX MOJIEKYJT
— 5 Oamnos

HToroBast KOHTpOJIbHAs paboTa — 5 6auI0B

II kouTpOABLHAS TOUKa — 10 GanioB

Ok3ameH — 40 0ayuIoB

Bcero: 100 0amoB

9. YYEBHO-METOJUYECKOE U HTH®OPMAIIMOHHOE OBECIIEYEHUE
JTUCIUATLTAHBI (MOLY.JIST)

9.1. Pexomenayemasi 1uTeparypa



9.1.1. OcHoBHast IMTEpPaTypa

Hudp

Jlureparypa

J1.1

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

JI1.10 [JIysrapes C. B., Tkauenko T. b., Mypsikun 1. JI., [lleBenesa 1O. A., JIysrapes A. C.,
Bricokomonekynsipubie coequnenus, Kemepono: KemI'Y, 2022, ISBN: 978-5-8353-2961-8,
URL.: https://e.lanbook.com/book/307376

JI1.11 [Jlysrapes C. B., Tkauenko T. b., Mypsbuukus /1. JI., [lleBenesa 0. A., Jlysrapes A. C.,
BricokoMonekymnsipHble coequHEHMs: pakTukyM, Kemeposo: KemI'V, 2022, ISBN: 978-5-
8353-2935-9,
URL: https://e.Jlanbook.com/book/290567

JI1.12 |Knenun B. U., ®enycenko U. B., Beicokomonekynspabie coequnenus, Cankt-IletepOypr:
Jlans, 2022, ISBN: 978-5-8114-1473-4,
URL.: https://e.lanbook.com/book/211184

JI1.13 |Anens I1. FO., Apromuna O. B., BeicokoMolieKyIsipHbIE COeAMHEHUS: COOPHUK
naboparopubix pabot, ly6Ha: 'ocynapctBennsblil yauBepcureT «JlyoHa», 2016, ISBN:
978-5-89847-470-6,
URL: https://e.lanbook.com/book/196879

JI1.14 |, Meronuyeckue yka3aHus K JJabopaTOPHBIM paboTaM M0 KypCy «BBICOKOMOJICKYIISIPHBIE
COEIMHEHUS» AJI CTYJIEHTOB XuMuieckoro (akynprera. Yacts IV, Maxaukana: 'Y,
2017, ISBN: ,
URL: https://e.lanbook.com/book/158405

JI1.15 |bapynun A. A., Macno6oes /I. C., ®atuna A. A., BbICOKOMOIEKYISIpHbIE COeAMHEHUS,
Cankt-IlerepOypr: BI'TY "Boenmex" um. JI.®. Yerunona, 2015, ISBN: 978-5-85546-867-
0,
URL: http://e.lanbook.com/books/element.php?pll 1d=75163

JI1.2 | MakcaHoBa, AropoBa, BeICOKOMOJIEKYIISIpHbIE COETMHEHUS U MaTepUabl JUIsl TUIIEBOU
npomslilieHHOCTH, MockBa: FOpaiit, 2024, ISBN: 978-5-534-13053-9,
URL: https://urait.ru/bcode/542086

JI1.3 | Apxakos, Autununa, E¢umona, XKupnos, Kopones, Jlaunnos, Jiutmanosuy, JIsiceHko,
Hoa, Cniupunonos, Yxunosa, Uepnos, [1Ilubaes, Uepnukona, 3e3uH,
Bricokomonekynspubie coenunenns, Mocksa: FOpaiit, 2024, ISBN: 978-5-534-01322-1,
URL: https://urait.ru/bcode/536142

JI1.4 [MaxkcaHoBa, AtopoBa, BbICOKOMOJIEKYIIpHBIE COEAUHEHUS U MaT€pHaIbl ISl TUILEBOM
npomsinieHHOCTH, MockBa: FOpaiit, 2024, ISBN: 978-5-534-10625-1,
URL: https://urait.ru/bcode/541852

JI1.5 [Kupees, BeicokomonekynsapHelie coenunenus B 2 4. Yacte 1, Mocksa: Opaiit, 2024,
ISBN: 978-5-534-03986-3,
URL: https://urait.ru/bcode/537414

JI1.6 |ApxakoB, Autununa, E¢pumona, Kupaos, Kopones, Jlaunnos, Jlutmanosud, JIbiceHKO,
Hoa, Cnimpunonos, YxunoBa, YepHos, [1lubaes, UepHukosa, 3e3uH,
Bricokomonekynsipubie coenunenusi, Mocksa: FOpaiit, 2021, ISBN: 978-5-534-01322-1,
URL: https://urait.ru/bcode/469143

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

JI1.8 |apskoBa M. C., Cokomnosa O. A., MeTonuueckue yka3aHus 1O BHITIOJIHCHUIO

71abopaTOpHBIX paboT MO Kypcy «BBICOKOMOIEKYIIIpHBIE COeTUHEHH», MOCKBa:
MI'ABMub um. K.U. Cxpsbuna, 2023, ISBN: ,
URL: https://e.lanbook.com/book/364220




9.1.1. OcHoBHas1 IMTEpaTYpa

Hudp Jlureparypa

JI1.9 |IlecrakoB A. C., Cunopenko O. E., [llatanos I'. B., Cnenona O. B.,
Bricokomounekynsipubsie coeaunenus, Boponex: BI'Y, 2015, ISBN: ,
URL.: https://e.lanbook.com/book/356834

9.2. IlepeueHnb pecypcoB HH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH "UHTepHeT"

D1 |Kupees B.B. BoicokomMoeKysipHbIe COSUHEHUS | YIeOHUK Jis1 OakaiaBpoB. — M.:
MznarensctBo KOpaiit, 2013. — 602 c. — Cepus : bakanasp. Yrayoaenunsiii kype. ISBN 978-
5-9916-2280-6: http://static.ozone.ru/multimedia/book file/1009501915.pdf

9.3.1 IlepeyeHb NPOrpaMMHOI0 obecneYeHus

Kaspersky Endpoint Security 10 s Windows

Adobe Acrobat Reader

Google Chrome

Foxit Reader

OpenOffice

WinDjView

o | N ]W[N]| =

.3.2 CoBpeMeHHbIe TPOo(eccCHOHAIBHBIE 0a3bl IaHHBIX U HH(OPMallHOHHBIE CTIPABOYHbIE
CHCTEeMBbI

1 9BC «JIa"by»

ObC «YHuBepcuterckas 6MOIMOTEKa OHIIANHY

Penosurapuii TBI'Y

2
3 9BC IPRbooks
4
5

Hayunas snexkrponnas oubnnorexka eLIBRARY.RU (nmoanucka Ha xKypHaIbl)

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI (MOAYJISA)

AyauT-1 Oo6opynoBanue

3-411 KOMIUIEKT y4eOHOM Me0enn, MepeHOCHOM HOYTOYK, TPOEKTOP, BECHI TaOOpaTOpHBLIE,
JIOCKa KJIacCHasi, 71a00paTopHsl MOATOTOBUTEINIBHAS, [1€4b My(eabHasl, TOpeka,

11. METOAUYECKHUE MATEPHAJIBI VIS OBYYAIOIIIUXCA 110 OCBOEHHIO
JNCHUIIVINHBI

MeTO)II/I'-IeCKI/Ie YKa3aHusd IMPUBCACHBI B ITPHUJIOKCHUN 1




[Ipunoxenue 1.

MeToanuyeckue MaTepualabl AJsA oﬁyqamumxca IpA 0CBOCHUM NUCHHUILIUHBI

Oo0pa3oBaTe/bHbIE TEXHOJIOTUH

4. Cnioco6bt [IPOBEICHUS
MOJIUMEPU3ALIUU

5. Nonnas nonumepuzanusi. Katnonnas
MOJIMMEPU3ALIUA. AHnoHHasa

nosmMepusanus. Katanuzatopsl.

6. IlomukonneHcanusa. Tumnsl peaknuii
nojgukoHaeHcauu. 7. llomydenue
nonuamMusioB.  OCHOBHBIE  CIIOCOOBI
MOJTYYEHUSI

8. Tepmumueckas  nonmmepusaus.
Cunres MOJIUCTUPOJIA u
MOJIMMETUIIMETUIIMETAKpUIIaTa
(ITIMMA) paauKaIbHOU
MOJIMMEPU3ALIMEN B Macce.

9. Cunre3 nonumepoB. PannkanbHas u
WOHHasg nonuMmepusanus. Pemenue
3a/1a4 MO0 KMHETUKE MOJUMEPU3ALIUH.
10. Cunure3 nomuctupona u [IMMA
paauKaabHOU MOJIMMEPHU3ALIUEN B
CYCIICH3UHU.

11. Cononmmepuzanusi.

12. IlonuMmepwu3zanusi B pacTBOPHUTEIIE.
Cunre3 [IMMA B pacTBOpHUTENE.

13. CuHTEe3 mNOAUMEPOB METOAOM
MOJIMKOH/ICHCALINH. Mexanuszm
PABHOBECHOM MOJIMKOHAEHCAIIUH.

14. CunTe3 mNOJUMEPOB METOJIOM
MOJIMKOH/ICHCALINH. [Tonyuenue
pPE30JILHOM  CMOJIBI  HEPABHOBECHOU
MTOJIMKOHICHCAIINEN denoia U

Y4deOHas mporpamMmma — HauMeHoBanue | Bua 3anstus OO0pa3zoBarenbHbIe
pa3lieNoB U TEM TEXHOJIOTHH

Beenenue. [Ipenmer u 3agaum Kypcea.

Tema 1. Cunmes nonumepos

1. OcHOBHBIE NOHATHUSA U onpeAeseHus. | Jlekuus TpamuimonHsle

Baxnenmme CBOMCTBAa TOJUMEPHBIX (ppoHTaNTBEHAS JTEKIIHS)

BemecTB. Kiaccudukarus moimMepoB

2. Kinaccudukauust ocHoBHbIX MeTOJ0B | [Tpaktuueck | Lludpossie (oka3

NOJIY4EHUS TIOJIUMEPOB. W€ 3aHATUS | IPE3EHTAIHi)

3. PagumkanpHas — nmonumepH3anus.

PanukanbHas cononuMepusanusl. Jlaboparopu | TexHonorust mpoOIEMHOTO

bI€ pabOTHI

o0yueHus
['pynmoBas padota




dbopmanpaeruaa.
15. OcHOBHOE ypaBHEHHUE PaBHOBECHOM
MOJIMKOHICHCAIIUH.

Tema 2.

1. Makpomonexkyavl u ux noseoenue 6
pacmeopax

Makpomornekyina B pacTBoOpax.
TepMoanHaMHUUECKUI KpUTEpUN
pPacTBOPUMOCTH.

2. Bucko3umerpusi  KaKk  METOJ
ONpeIEeIICHHS CPEAHEBA3KOCTHOM
MOJIEKYJISIPHOI MacChI.
3.MouJekysapHbIe Macchl U

MOJIEKYISIPHO-MAaCCOBBIE
pacrnpeneseHusl.

4. AHWIMHOBBIA METOJI ONpPEACTICHUS
KapOOKCUJIBbHBIX TPYIII.

5.Cnioco6sl OnpeaeIeHUs
MOJIEKYJIIPHBIX Macc MOJIUMEPOB.
6.Buckozumerpuueckuii crnoco0
ONPENEICHUS] MOJIEKYJISIPHOW MacChl
MOJIUMEPOB.

7.PactBOpBI nosimmepoB. Teopus
®nopu-Xarruuca.

Jlexuuns
[IpakTueck
V€ 3aHATUA

JlaGopatopH
bIe pabOTHI

TpamuimonHsle
(ppoHTaNTBEHAS JTEKITHS)

[udpossie (Moka3
Mpe3eHTaIUi )

Tema 3. llonumepnovie mena [Ipaktuueck | TexHonorus mpo6IeMHOTO
1. CtpykTypa 1 OCHOBHBIE (PU3HYECKUE | K€ 3aHATUS | OOyUCHHS

CBOWCTBA MOJIMMEPHBIX TEJ. ['pynmoBas pabota

2. Tpu puznueckux COCTOSIHUS

aMOpPGHBIX MOJUMEPOB.

Tema 4. Xumuueckue ceoiicmea u |Jlexuns TpaguuroHHbIE
Xumuueckue npeepauienus (bpoHTaNBHAS JEKIIHS)
noaumepos

1. [TomumepaHaioruyHbIe [Tpaktuueck | [{udpossie (moka3
MPEBPAILEHUS U BHYTPUMOJICKYJISIPHBIE | M€ 3aHATUA | IPE3EHTALIMIN)

peaKkiuu. TexHnomnorus npo6i1eMHOTo
2. XuMuuecKkue npeBpaieHus oOy4eHus

MOJIMMEPOB. ['pynmoBas pabota

Tema 5. Ananumuueckuic konmposs | JJaboparopu | TexHomorust mpoOIEMHOTO

noaumepoe
1. KayecTBeHHBI aHAIN3 TOJIUMEPOB.

OnpeneneHue  OPUHAIIECKHOCTH K
BMC.  Cneuuduyeckue  1BETHBIE
peaxKuuu.

2. KonnuecTBeHHBIN aHAJIN3

IIOJINMEPOB.  DJIEMEHTAPHBIM  aHAJINU3
COCTaBa MOJUMeEpa.

3. Unentuduxaius noammMepos.

4. KauecTBeHHbII AaHAJIN3 NOJHUMEPOB

bl€ pabOThI

IIpakTrueck
Y€ 3aHATUSA

oOyueHus
['pynnoBas pabota

['pynnoBas pabota




o IPOyKTaM MUpPOJIn3a. 5.
KauecTBeHHBII aHAIU3  MOJMMEPOB.
AHanu3 NojaruMepoB MO TPYIIaM.

TpeboBaHMA K PEATUHT- KOHTPOIO
JTUACHUIUIAHBI « BBICOKOMOJIEKYJISIPHBIE COCAUHEHM D)
1V kypc — (3auem, sxzamen) 100 6annos
7 cemecmp- 3ayem

Monyne 1. Pazpen 1. Knaccudpukanus nonmumepos. CHHTE3 MOJIMMEpOB. PajukanbHas u
MOHHas nonuMepu3arusa. CrocoObl MPOBEACHUS MTOJIMMEPH3AITIH.

Tekymas paboTa ctyneHTa — 15 6anmoB

CamocrositenpHas padbota — 10 6amios

Hrorosoe TectupoBanue — 25 6aion

I koHTpONBHAS TOUKA — 50 OAIOB

Monayns 2. Paznen 2. CuHTE3 NONMKOHACHCAIIMOHHBIX IMOIMMEPOB. PaBHOBeCHas u
HepaBHOBecHas mnoJiukoHAeHcanus. CuHTe3 mnoiauaMuzioB. MonekysapHas Macca
MIOJIMMEPOB.
Texymast pabota cryaeHTa — 15 6amioB
CamocrositenbHas padota — 10 6amios
HroroBoe TectupoBanue — 25 6aiioB
Il koHTpoONIbHAS TOUKA — 50 6anIoB
Bcero: 100 6anios
1V kypc 8 cemecmp - sx3amen
2 TpumecTp. Moayis 1.
Jlabopartopusbie paboTel:  Nel — 5 GanoB

Ne2 — 5 6amnos
Ne3 — 5 6amnos
Ne4 — 5 6amnos

CeMmuHapbl IO TeMaM: CHHTE3 IMOJMMEPOB METOJOM IMOJIMMEPU3AIUU U ONPEICICHHUE
MOJIEKYJISIPHBIX MacC MOJIUMEPOB — 5 OaIIoB
[ xoHTpONBHAS TOUKA — 25 OaNIoB
Monyib 2.
Jlabopatopubie pabotbl: Ne5 — 5 Gamios
Ne6 — 5 GamnoB
CemuHappl 1O TeMaM: TMOJUKOHICHCAIIMOHHBIE MOJIUMEPHl (CHHTE3, CBOWCTBA) U
pPacTBOPHI MOJIUMEPOB — 5 OaILIIOB
II koHTpoOJIbHAS TOUKA — 15 OanIoB
3 tpumectp. Moy 1.
Jlabopartopubie paboTel: Ne7 — 5 GasnioB

Ne8 — 5 Gamnos
I kouTponbHas Touka — 10 H6anoB
Monyib 2.
CemuHapsl 1o  Temam:  aMoOp(dHblE W KPUCTAUIMYECKHE  MOJUMEpHI,

MOJIMMEpaHaJIOTHYHBIC TIPEBpaIleHus — 5 6aIoB
HtoroBas koHTpoJsibHAS paboTa — 5 6amioB



II xonTpoOsBLHAs Touka — 10 6ayoB
Ox3ameH — 40 6aioB
Bcero: 100 6annoB

IlIkana U KpUTEPUHN BLICTABJEHUSA OI[€HOK IO JUCIHHUIIUHE:

"nn "nn

[IIkana 1 KpUTEPUH BBICTABIEHUS OLEHOK "0TIMYHO", "Xopoio", "y JOBIETBOPUTEIBHO",
"HEyI0BJIETBOPUTENIBHO" OINKCAHbI B JIOKAIBHOH HOPMAaTUBHOW JOKYMEHTALUU
TBepckoro rocyaapcTBeHHOro ynusepcurera (Ilomoxxenre o peiTHHroBOM cucteme
oOyueHnus ctyaeHToB TBI'Y). [lonoxuTenbHast OLIEHKA MOYKET ObITh BHICTABJIEHA TOJIBKO
B TOM CIIy4ae, €CJIA BBIIOJHEHBI BCE MHANKATOPBI



[Ipunoxenue 2.

5.2. O1ieHOYHbIE MaTEpHUabl

Ouenounbie MaTepuabl (GOHI OLIEHOYHBIX CPEICTB)

Homep | IlpaBuibHbli Kpurepu
OTBET (KJI0Y) u
3aJJaHU
b OLICHMBA
Copneprxanue Bonpoca/3aiaHus —_—
3aJaHuN
3a0anus 3aKpelmo2o muna
1 A — araktnueckue | I. Onmuueckas u3omepus d1eMeHmaphvlx 36eHveé 6 | 1 Gaml3a
MONIEKYIIAPHOU  Yenu eausem HaA NpOCMPAHCMEeHHoe | IPABUIIb
b- cmpoenue noaumepos. B ceéazu ¢ uem noaumepwst oensim Ha | HbINA
CHHAMOTAKTHHECCK | o akemuueckue, uzomaxkmuyecKkue u
e cunduomakmuueckue.  Coomnecume — Haséanus ¢ | O oor
B- onpeoeneHusIMU.
moraktiueckue | A- [onumepul, 6 komopwix becnopadouno uepeoyiomcs
accumempuyeckue amomvl D- u L- kongpueypayuu.
b.  Ilonumepvr 6 Mmonexkynapuou yenu  KOMOPbIX
NONepemMeHHo 4epeodylomcs accumMempuieckue amombl
yvenepooa D - u L- kongpueypayuu.
B. Ilonumepwl, 6 komopwix accumempuieckue amomvl
yenepooa umewm Kakyw-mubo oony (D- umu L-)
KOHGhuzypayuro.
2 B I[TepBoii cTanueil pagukanbHOM noauMepHu3auu sBisgercs | 1 6amn 3a
00pa3oBaHUE aKTUBHOTO LieHTpa. Kakoil akTMBHBIM LIEHTp | IPaBUiIb
COOTBETCTBYET ATOMY BHU/1Y MOJIMMEPU3ALINH. HBIN
A. xapOaHHOH, OTBET
b. non kap6oHus,
B. cBOGOAHBIN paauKall.
3 b [lepBoii cragueil MOHHOW KAaTMOHHOHM moimMmepusanuu | 1 6amn 3a
ABIII€TCS O00pa3oBaHME AaKTUBHOTO LeHTpa. Kakoil | mpaBuiib
AaKTUBHBI  IIEHTP  COOTBETCTBYET  OTOMY  BHJY | HBIH
MOJIMMEPU3ALIIH. OTBET
A. xap6aHHOH,
b. non xap6oHus,
B. cBOGOHBIN paguKal.
4 A [lepBoii cragueil HOHHONM aHMOHHOM moyMMepu3anuu | 1 6amn 3a
ABNISIeTCd  OOpa3oBaHME AaKTUBHOTO IieHTpa. Kaxoi | mpaBuib
AaKTUBHBI  LIEHTP  COOTBETCTBYET  3TOMY  BHJY | HBIH
MOJIMMEPU3ALIIH. OTBET

A. xap6aHHOH,
b. non xap6onus,




B. cBoOOAHBIHN panuka.

1. Kaxknmu MeETOIaMU MO>XHO onpenenuts | 1 O6amn 3a
CpPEIHEMACCOBYIO MOJIEKYJISIPHYIO Maccy MoJuMepa: IpaBUIb
A METOAaMH CBETOpPACCESIHUS, | HBIN
ynbTpalneHTpudyrupoBanus, 1u¢p G y3noHHbBIM; OTBET

b u3mepss cBoicTBa, 3aBUCAILIME OT YWCIA YacTHUI[ B

pacTBope: OCMOTHYECKOE JaBlieHHE, J30yauo- H
KPUOCKOIIHS;

B wu3mepsis BA3KOCTh pacTBOPOB;

I XxuMHUECKUI METOJT IO KOJINYECTBY KOHUEBBIX IPYIIIL.

Bo ckompko pa3 uU3MEHUTCS CpeaHsiss  CcTemneHsb | 1 Gami3a
MOJIMMEPU3AMU X IIOJIUMEpa IMpU MOJUMEpPU3ALMH | TPaBUIb
METUJIaKpUiIaTa B Macce, MTHULIMMPOBAHHOM Pa3I0KEHUEM | HBII
a30-6uc-u3zo0yruponutpuina npu 70°C, ecnu yBeITUYHUTH | OTBET
KOHIICHTpAIMIO HHUITHaTopa B 4 pasa:

A He U3MEHHTCH,

b yBenuuuthcs B 2 pasa;

B ymensmutcs B 2 pasa;

I' ymensmmTcs B 4 pa3sa;

J yBenuunThcs B 4 pasa.

1. CuHTE3 CTEepeoperyIspHbIX IOJMMEPOB MpoBOIAT | 1 Oar 3a
AQHUOHHO-KOOPAVHALMOHHON IIOJIMMEpU3ALUEN | IPABUIIb
KOMIUIEKCHBIM aranu3aropoM Lurnepa-Harra. HBII
VkaxuTe Kakue COCAMHEHUS BXOIAT B  COCTaB | OTBET
katanuzaropa Llurnepa-Harra.

A MeTamioopraHuyecKre COequHEeHus 1-3 rpymisl,

b wMeramnoopranndeckue COEIMHEHUS aIIOMUHUS U

XJIOpU/Ia TUTAHA,

B kucnorts! JIstounca.

I' nepexncHbie COeTMHEHUS.

Kakue MoHOMEpHBI HY>KHO BBIOPATH ISl TOJTY4YEHHUS 1 Gann 3a
noJinMepa KJjiacca nojauamMmui0B? paBUiIb
A NH»-(CH>)s-COOH,; HBIi
bHO-R-OH + HOOC-R -COOH; OTBET

B NH»>-R-NH; + HOOC-R -COOH;

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

3aBHUCHUMOCTH OCMOTHYECKOTO JTaBJICHUS ot | 1 6amn 3a
MOJICKYJIIDHOM  Macchl  TMOJUMEpPAa W TPHUPOJIBI | TPABUIb
pacTBOpHUTENEI B COOTBETCTBMM  C  BBIBOJAMH | HBIM
dnopu-Xarrusca OTBET

BBIPAXKACTCA YPABHCHUCM:

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

2
Kak rpaduueckn MOXHO MpeACTaBUTH 3Ty 3aBUCUMOCTb
JUI IOJIMMEPTOMOJIOTOB B OZJTHOM pacTBOPUTEIE:
A BEEp NPSIMBIX, IEPECEKAIOIIMNXCS B OJJHON




RT

TOUKe | — |;
2
b napajuieNibHbIC MPSMBIC C HAKJIOHOM B
3aBUCUMOCTH OT KOHCTAHTBhI XaIrTHUHCA;
B NpsIMbIE, MapajuiesibHble ocu abcumce (A>=0).
10 B Kak MOXHO MOBBICUTH MOJIEKYJIAPHYIO Maccy mojaumepa, | 1 6amn3a
MOJIy4aeMOr0 METO10M 00pPaTUMOM MOJMKOH ICHCAIIUU PaBUIIb
IIpYU JAaHHOW CTENEHU npeBpateHus «P»? HBII
A TIOBBIIICHUEM TEMIIEPATYyPHI, OTBET
b noBeillieHHEeM KOHIIEHTpALlUU KaTaIu3aTopa;
B ynanenuem Boiaenstomerocss HMC;
I’ BBeieHreM MOHO(YHKIITMOHATILHOTO MOHOMEpA.
3aoanus omKkpwvimo2o muna
1 Brrunciure cocraB a3e0TpOINHON CMECH B MPOLIEHTaX MPH CYCIIEH3MOHHOMN 3 Gamna
COIOJIMMEpHU3aLuu TeTpadTOPITHIIEHA U dTUIIeHa. KOHCTaHTbI
comoJIMMepu3alu oJHoro Mmonomepa 11 0,85, a npyroro r2 0,15.
[TpaBuibHBIN OTBET (KJIIOY): 1 Gann
1. Beramcnsiem cocraB comonumepa my=( 12 -1)/ (11 -1)=(0,15-1)/(0,85-1)=5,66
2. OnpenensieM MaccOBOE COOTHOIICHHNE MOHOMEPOB: 1 Gamn
M (C2F4)= 100 r/monb; M (C2Ha)= 28 r/moinb
MaccoBo€e COOTHOILLIEHHUE MOHOMEPOB: 1 Gann
my=35,66%(100/28)=20,2
3. CocTtaB a3e0TPOMHON CMECH B COTIOJIUMEPE: Uroro: 3
Oamna
Ci - CoF4, Gy - CoHg,
Ci1/ Ca= Ci/(1- C1)=20,2; C1=0,953 macc.; C=0,047 macc.
OtBert: coctaB cMecu B cononumepe 95,3% macce C2F4 u 4,7% CoHy
2 [Ipu panukanbHOM COMONMMEpPU3AlUK CTUPOJIa U BHHUIIAIIETaTa, KOHCTAHTHI | 3 Oayia
comnojauMepu3anuu paBHbl cooTBeTCTBEHHO 55 m 0,01. Kakoil cTpykTypsl
oOpa3yercss CONOJIUMEp, €CIM MOHOMEpHash CMeCh HMeNla IKBUMOJISIPHBIM
cocras?
[TpaBuiIbHBIN OTBET (KJTIOY): 1 Gann
1. OmpenensieM npou3BeeHHE KOHCTAHT COMOIUMEPU3AIINH:
r1* 12=55%0,01=0,55 1 Gann




2. Ilpu 11* <1 yepenoBaHNE MOHOMEPOB B COTIOJUMEPE HOCHUT CIyJIalHBINA XapaKTep.

3. Koncranra conmoJimMepus3aliui CTHUPOJIa T OoIbIIIe CAUHUIIBI, a T2 BUHMJIALICTATa
MCHBIIC COWHUIIBI. I[JISI 9TOro ciydad Ipu JIOOBIX COOTHOIIEHUIX MOHOMCPOB B

1 Oamn

N o Uroro: 3
HCXOJHOU CMeCH 00pa3yeTcsi COMoIMMep, 000TraleHHbIH CTUPOIOM.
Oamna

OTBeT: conoyiimMep B OCHOBHOM COJIEP’KUT 3BEHbsI CTUPOJIA.
3 KakoBa MakcuManbHO BO3MOXHAs CTENEHb NOJUMEpHU3alMu X T1pH | 3 Gamia

MOJUKOHAeHCAuu 36,5 I aIMIMHOBOM KUCJIOTHI U 12,4 T 3TUJICHTJIMKOJIS PU

riyOuHe MOJUKOHIeHCauuu p=17
[TpaBwiIbHBIN OTBET (KJTFOY): 1 Gamn
1. OnpenensieM MOJIBHOE€ COOTHOLIIEHUE MOHOMEPOB:
M (CH2OHCH>0H)=62 r/monb, M (HOOC-(CH2)4-COOH)=146 r/momnb 1 Gann
B peakiuu yuaBctByet 36,5/146=0,25 mons
2. MoJIbHOE COOTHOIIICHUE 1 Gann
r=0,2/0,25=0,8 Hroro: 3

Oamna

3. CreneHp noaumepusanuu npu p=1
X=(1+r)/ (1- r)= (1+0,8) /(1-0,8)=9
OTBeT: MaKcUMallbHas CTENEHb MOJIMMEPU3aLUU paBHA 9.
4 Karanuzatoper...... BBI3BIBAIOT  CBOOOJHO-pagUKaIbHYI0  MOIUMepu3anuio | 1 6amr

COCIMHEHHI C HEHACHIIIIEHHBIMH CBSI3SIMHU.
OO0s3aTenbHBIC DIEMEHTHI OTBETA (KJIH0Y):
[Iepoxcuabl, ruapONIEpEKUCH
5 [TonukonaeHcanyen Ha3bIBAETCS MPOLECC. .. . . .. 1 6ann
OO0s3aTenbHBIC MIEMEHTHI OTBETA (KITH0Y):
HuskoMonekymsapHbIil NPOAYKT, BBICOKOMOJIEKYJISIPHOE COETMHEHUE
6 MexaHu3M aHMOHHOM MOJIMMEPHU3AIUU BKIIIOYAET CIEAYIOIINE CTauU. . .. 1 Gann

OO0s3aTeNIbHBIC DIIEMEHTHI OTBETA (KJIH0Y):

WNuunmupoBanue, pocT Lenu U 00pbIB LeNH




7 CBsi3b XapaKTEPUCTUUECKOU BSI3KOCTH C MOJIEKYJIIPHOM Maccol u cpeaHumu | 1 Gamn
pa3MepaMM MaKpOMOJIEKYJI OIHUCHIBAETCS YPABHEHUEM. . ..

OO0s3aTenbHBIC MIEMEHTHI OTBETA (KJIH0Y):

VYpasuenue Mapka-Kyna-XayBunka

8 [Ipy nonumepuzauuu  MOPOUCXOAMT...... paspblB  BaJIEHTHBIX  cBs3eil | 1 Gayn
MOHOMEPOB.

OO0s3aTenbHBIC MIEMEHTHI OTBETA (KJIH0Y):

['eTeponuTyecKrii 1 TOMOJUTUYECKUIA

9 [loHsaTHs  «XOpowIMi» W  «ILJIOXOi»  pacTBOpPUTENb  ompenesstorcs | 1 6amr
(dakTopamd......

OO0s13aTeNbHBIE 3JIEMEHTHI OTBETa (KJTF0Y):

®daxTophl, ONpEAEIAIONIME PACTBOPEHNE U HA0yXaHNE TIOJIMMEPOB

10 Bupl Bs3kocTel pa30aBiaeHHBIX PaCTBOPOB...... 1 Gamn

OO0s13aTeNbHbBIE TIEMEHTHI OTBETA (KJII0Y):

OTHOCUTCIIbHAA, YACIIbHAA, IPUBCACHHAA, XapaKTCPUCTHICCKAA

OIIK-2. Cnoco0eH mpoBOIUTE C COOJIOJIEHHEM HODPM TEXHUKH O€30IIaCHOCTH XWUMHYECKHI

DKCOEPUMEHT, BKJIOYas CHUHTE3, aHAIM3, M3YYCHHE CTPYKTYpPhl U CBOMCTB BEIIECTB KM MAaTEpHAaJIOB,

HCCICIOBAHHUEC MPONCCCOB C UX YHACTHEM.

Home | IIpaBuibHBIH Kpurepun
p OTBeT (KJI0Y)
OLICHUBAHHUS
3aj7laH 3aJaHIHN
- Copepxanue BoIpoca/3aiaHust
3aoanusa 3aKpeimozo muna
1 A — BoJsiHas B kakom  TemmepaTypHOM  HHTepBaje  MOXHO | 1 6ami3a

HUCIIOIB30BaTh Oanu (nmecuanas, BO/JIsSIHAS, | IPABUIIbHBI
b —niecuanas o
JNEeKTPOIUIUTKA Oe3 OaHu, MacisHas) TpPU CHHTE3E | i OTBET

B — macisHas BBICOKOMOJIEKYJISIPHBIX ~ OpPraHUYECKHX  COEIUHEHHI.
CootHecuTe 0aHIO U TEMIEPATypPHBIA HHTEPBAJL.

- A. o 100°C.

SJICKTPOIIINTKA b. ot 100°C mo 250°C.

B. 200°C mo 250°C.




T'. Berie 250°C.

®nopu-Xarrusaca
BBIPAKACTCS YPAaBHEHUEM:

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

2
Kak rpaguueckn MOXKHO IPeICTaBUTh 3TY 3aBUCUMOCTD
JUTSl IOJIMMEPTOMOJIOTOB B PA3HBIX PACTBOPUTEIIAX:

A BEEp NPSIMBIX, IEPECEKAIOIINXCS B OHOU
R
TOUKE | — |;
2
b MapaJuleIbHbIE MPSAMBbIEC C HAKIIOHOM B

3aBUCHMOCTH OT KOHCTaHTBI XaITHHCA;
B npsMble, napajienbHble ocu adcruce (A2=0).

A [lepeunciure TpuU3HAKW  BpeAHOrO  BO3jcHCTBUA | 1 Gamt 3a
(dbopManbaerua Ha OpraHu3M YeIoBeKa: IIPaBUJIbHBI
A. IlpoHukaeT B BUJ€ MapOB Yepe3 JIETKUE U Yepe3 KOXKY. | il OTBET
b. BbI3bIBa€T KOHBIOHKTHBHUT.

B. BbI3bIBaeT CUIIbHBIN OTEK KOXKH.
I'. BeI3pIBacT HACMOpPK U Kallellb.

B, I’ [lepeuncnure npu3Haku BpeJHOTO Bo3AeicTBUs PeHona | 1 6amn 3a
Ha OpraHu3M 4YeJIOBeKa: IIPaBUJIbHBI
A. TpyaHO32KUBJISIOIINAE 0KOTH Ha KOXKE. i oTBET
b. Pa3zpymienue 3putpouuTos.

B. OTpaBnenue napamu Jerkux.
I'.ITanenue Temneparypsl, JaBICHUSA, CyIOPOTH.
J1. Ilopaxenue ceT4aTku rias.

B 3aBUCUMOCTh OCMOTHYECKOTO JIaBJICHUS ot | 1 6amn 3a
MOJIEKYJIIDHOM  Macchl  IOJIUMEpAa W HPUPOJIBI | IPABUIIBHBI
pacTBOpUTENsT B COOTBETCTBUM  C  BBIBOJAMHM | il OTBET
®nopu-Xarruiaca
BBIPAXXAETCS] YPABHEHUEM:

CE:RT-(AI +4,-C,).
2
Kak rpadudeckn MOXKHO IPEACTaBUTH 3Ty 3aBUCUMOCTh
JUISL UJ€AJIbHOTO PacTBOpA:
A BeEp MPSAMBIX, IEPECEKAIOIIUXCS B OJHOU
TOUKE | — |;
2
b napajuieJbHble MPSIMbIE C HAKIIOHOM B
3aBUCUMOCTH OT KOHCTAHTBI XaITUHCA;
B npsMble, napajieabHble ocu adcruce (A2=0).

A 3aBUCUMOCTh OCMOTHYECKOTO JTaBJICHUS ot | 1 6ann 3a
MOJIEKYJISIPHOM ~ Macchl ~ MOJMMEpa W HPUPOJBI | IPABUIIBHBI
pacTBopuTelis B COOTBETCTBUM  C  BBIBOJAMH | il OTBET




6 Uro MOXHO cKa3aTb O KayecTBE pacTBOpHUTENs, ecnu | 1 Gay 3a
3aBUCUMOCTh ~ NPHUBEACHHOM  BS3KOCTH  PacTBOpPA | MPABUIIbHBI
IIOJINMEpA OT KOHLIEHTPALIMK ONMCHIBAETCS YPABHEHUEM: | Il OTBET

M. = 1]+ 06- [ -C

A XOpoIIHil paCTBOPUTEID;
b ©-pactBoputens;
B mutoxoii pacTBOpUTEID;
I 0oqHO3HAYHO OTBETUTH HETIB3S.

7 Kaknmu METO/IAMH MOYHO onpenenuts | 1 Oamn 3a
CPEIHEMACCOBYIO MOJIEKYJISIPHYIO MaccCy MojauMepa: IIPaBUJIbHBI
A MeToZamMu CBETOPACCESTHUA, i oTBET
yIbTpaneHTpudyrupoBanus, 1P y3nOHHBIM;
b u3Mmepss cBoiicTBa, 3aBHCSAIIME OT YMCIA YAaCTUL B
pacTBope: OCMOTHYECKOE JaBieHHe, 30yauo- U
KpUOCKOIIHNS;
B wu3mepss BA3KOCTh pacTBOPOB;
I xumMHr4eckuit METO/1 IO KOJIMUECTBY KOHUEBBIX TPYIIIL.

8 Kaxkumn MeToaMU MOJKHO onpenenuTs | 1 6amn 3a
CPEIHEUNCIIOBYIO MOJIEKYJISIPHYIO Maccy MOJIMMepa: MIPaBUIIbHBI
A MeTogamMu CBETOpACCESTHUA, i oTBET
yABTPAEHTPUPYTUpOBaHus, TP Hy3HOHHBIM;
b u3Mmepss cBoiicTBa, 3aBHCSIIME OT 4YMCIIA YAaCTHUIL B
pacTBope: OCMOTHYECKOE JaBieHHe, 30yauo- U
KPUOCKOIIHNS;
B wu3mepsst BA3KOCTh pacTBOPOB;
I xumMrueckuit METO/1 1O KOJIMUECTBY KOHIUEBBIX TPYIIIL.

9 UTo sABNIsSIETCS KaTaIM3aTOPOM aHUOHHOM 1 6ann 3a
MIOJINMEPU3ALUH: MpaBUIIbHBI
a) BellecTBa OCHOBHOTO, AJIEKTPOJOHOPHOTO XapakTepa, | il OTBET
HIEJIOYHBIE METAJUIBI, UX TUJIPUIBI U AMU/IBI;
0) opraHnyeckue COeIMHEHUs MeTaioB | u 2 rpynn
nepuoanudeckon cucremsl /.M. Menneneesa;
B) OpraHMUYECKUE MEPOKCUIbI, THIPONEPEKUCH,
a30TCOEAVHEHUS,
r) mpotoHHsle kucnotbl (H>S04, H3P0s, HCHO4) wu
kucaoThl JIptouca (coenunenus popmynst MeXy, rae Me
- metai, X - ranored: BF3;, A1C13, SnCls)?

10 KakoBo MOJIEKYJIIPHO-MACCOBOE pacmipenenenue | 1 6amt 3a
MOJMMEpPA, €CIAM 3HAYEHUsT MOJIEKYJSAPHBIX Macc, | IPaBUIIbHBI
OIpezieIICHHbIE METOaMHU OCMOMETpUHU U | i OTBET

CBETOPACCESIHHSI, COBIAIAIOT?
A BBICOKasI TOJIUAUCIIEPCHOCTD,
b MoHOMCTIEpCHBII 00paser,
B OIHO3HAYHO CYJHUTH HECJIb34.

3aoanusn OMKpbIMoO2o muna




1 J1nist GeNIKOB XapaKTepUCTHYECKas BA3KOCTh pacTBOpa paBHA MPUOIUZUTEIEHO
0,03 u B penenax OMMOKN SKCIIEPUMEHTA HE 3aBUCUT OT MOJIEKYJSIPHON
Mmacchl Oenka. KakoBa koH(popMaIyst MakpoMOJIEKYJ 3TUX OeTKOB?

3 Oama

[IpaBribHBIN OTBET (KIJIHOY):

OmnpenensieM 3HaueHue napameTpa a B ypaBHeHUM Mapka-KyHa-XayBruHka 1 6ann
[TapameTp cBsi3aH ¢ KOHGOPMAIIHEH MaKPOMOJIEKYIBI B pacTBope [n]=KM? 1 Gamn
[To ycnoButo 3a1aun n He 3aBUCUT OT M, ciienoBarenbHo a=0 1 Oamn
[Tpu 3TOM 3HaUEHNH KOH(POPMALIUS MOJIEKYJ COOTBETCTBYET IUIOTHOM Ii100yIe. Hroro: 3
Oamna
OTgBeT: mIoTHAs I00YIA.
2 Ecnu MonexyinsipHas Macca OZHOTO U TOTO e HNOJIMIUCIEPCHOrO MojiumMepa
OIpeieNsIeTCsl BUCKO3UMETPUYECKU U B «XOPOIIEM» pacTBOpuUTeNe paBHa My,
a B «IUIOXOM» M2, TO Kak COOTHOCSATCA MEXAY coOOi 3TH MOJEKYJIIpHbIe
Mmacchl?
[IpaBuiibHBIN OTBET (KJIHOY):
OmnpenensieM MOJEKYJSIPHYIO Maccy mojmmepa B «xopouem» M1, U B «1oxoM» Mz | 1 Gamn
pacTBOpUTEISIX 110 ypaBHeHHIO Mapka-KyHa-XayBrHKa.
1 Gann
[Tapamerp a ompenenseT COOTHOLIEHUE MEXIY «CBOOOJHBIM» M «CBSI3aHHBIM) 5
1 6ann
pacTBOpUTElIeM B pPAacTBOpE, CTENEHb THMOKOCTH MAaKpOMOJEKYJIbl B JaHHOM
pacTBOpUTEIIE. Htoro:
_ 6ama
i «mtoxoro» pactBoputens a<0,5, a g «xopouero» a=0,6+0,8. CiegosarensHo,
MOJIEKYJISIpHAs Macca B «IIJIOXOM» pacTBOpHTEIE, olpezeNeHHas
BHUCKO3UMETPUYECKH, OyJIeT MEeHbIIe MOJEKYISIPHOM Macchl B  «XOPOIIEM»
pacTBOpUTEIE.
OtBet: M2< M,
3 Hanummure MexaHu3M aHMOHHOHM NMOJIMMEPU3ALMM HAa MPUMEPE BUHUIIOBOIO
MOHOMEpA B MPUCYTCTBUHU aMH/1a KaJlusl B CPEJIE )KUIKOTO aMMHaKa
[IpaBuibHBIN OTBET (KJIHOY):
1. O6pa3oBaHue aKTUBHOT'O LIEHTPA 1 6amn
K'NHy <> K" + NHy’
NH> + CH,=CHR — NH>-CH>-C'HR
2. Poct nenu nyreM IpUCOEAMHEHMSI MOJIEKYJIBI MOHOMEpPA K aKTMBHOMY
LEHTPY.
1 6amn

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

3. OOpsIB IeIH




OOpBIB LIeNU TPOUCXOJNUT B pe3yabTaTe NMepeaaydu ey Ha PaCTBOPUTEND C
pere’epanye aMuIHOIO aHHOHA.

NH2-(CH2-CHR),.1-CH2-C'HR +NH3 —

NH2-(CH2-CHR )51 - CH2-CH2R + NH»>

1 Oamn

Hroro:3
Oajuta

Hammmmure mexanusm PE€aKIiy IMOJIUMEPHU3ATUN OJ'Ie(l)I/IHOB Ha IIpUMEPC
MMOJIMMEpU3allul BHHUJIIOBOTO MOHOMEpa IMPUCYTCTBHH XJIOpHAA OJIOBA H
BOJbI.

[IpaBuUnBHBIN OTBET (KJIFOY):

1. UnnuuupoBaHue

a) llpu B3aumojelcTBUM KaTajgu3aTopa C MOJEKYJIOW coKaTtaliu3aTopa
OTLICIUIAETCS HPOTOH U 0OOpa3yercs KOMIUIEKCHOE COEIUHEHUE SIBIISIOIIEECs
CWJIBHOM KUCJIOTOM.

SnCly + HoO — H' + [SnCLOH]

b) [IpoTOH B3auMOEHCTBYET C MOHOMEPOM C 00pa30BaHUEM aKTUBHOTO LIEHTPA —
MOHA KapOOHHS.

H"+ CH=CHR — CH3-C" HR  [SnCLOH]
Bos3aukaet noHHas napa: MOH Kap6OHI/I$[ N KOMIICKC ITPOTUBOWOH.
2. Poct nenu (MakpounoHa)

CH3-C'HR + CH,=CHR — CH3-CHR-CH,-C'HR

[SnCL:OH]
CH3-CHR-CH,-CHR-CH2-CHR-...-CH>-C* HR  [SnCI;OH]
3. OOpbIB Henu

...- CH2-C" HR + [SnCI4OH] —

a) —...- CH,-CHR-OH + SnCl4

b) —...- CH=CHR+ SnCls + H,0

1 Oamn

1 6amn

1 6amn

Htoro:3
Oaa

5

[TonmumepaHanoruyHble NpeBpaieHus 3To. . ...

O0s3aTenbHBIC MIEMEHTHI OTBETA (KITH0Y):

He MeHsI0T IMHY LeTH, MEHSIOT NPUPOAY (PYHKIIMOHAIBHBIX TPYIII

6

Hanummure PCAKIUIO MOJTYUCHUA [IBC anxoromm3om IMOJIMBUHUJIALICTATa

IIpaBuiIbHBIN OTBET (KIJIIOY):

3 Oawia 3a




~ CH, - (__li'H ~  cuon ~CH, - (_I_TH ~ lZ_I_i'H3 I‘{a NPaBUIBHBI
o Naf OH + O + 0 it oTBET
OC - CH, OC-CH; OC-CH,
7 [Tpu pevictBun Ha [IBX anerarom cepebpa Moxy4ynuTe MOTMBUHUIALICTAT

[IpaBribHBIN OTBET (KIJIHOY):

3 Oawia 3a

MPaBUJIbHBI
~CH,- CH-CH, - CH~+2Ag-0- C-CH, — y
i | I i oTBET
Cl dl O
— ~CH, ~CH- CH, - CH~ +2AgCl
q ?
OC-CH, OC-CH,
8 Hamummure peaknuio  AETHAPOXJIOPHUPOBAHUS  MOJIMBUHIIXJIOPHIA C
MOJy4YEeHUEM MOJIUBUHUIICHA
[TpaBuUIBHBIN OTBET (KJIFOY): 3 OGama 3a
MIPABIIIBHBI
MaOR 5
~CH,-CH-CH,-CH-CH,-CH~ — i OTBET
I | I -HC1
Cl Cl Cl
— ~CH=CH-CH=CH-CH=CH ~
FUOIHGLHITIEN
9 Peakuusimu crimBaHus Ha3bIBAIOT. ... ..
OO0s13aTeNbHBIE TIEMEHTHI OTBETA (KJTI0Y): 1 Oamn 3a
. MPaBUIIbHBI
OOpa3oBaHue TOMEPEYHBIX XUMHUYECKHX CBS3CH, IMOJIMMEPHI IMPOCTPAHCTBEHHOTO H OTBET
CTpaeHus
10 Bynkanuzanuei Ha3pIBarOT IIPOLIECC. . ...

O0s3aTenbHbBIC MIEMEHTHI OTBETA (KITH0Y):

PG3I/IHBI, KaydyK, CIHMBAIOIIMUEC arCHThI

1 Oamr 3a
MpaBUIIbHBI
U OTBET

OIIK-6, Cnocoben NPEACTABIATh PE3YJIbTAaThl CBOESH Da6OTBI B _YCTHOM M NHMCbMEHHOM d)ODMC B

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

Homep | IlpaBuiibHbIN

OTBeT (KJIt0Y)
3aaHus

Copneprxanue Bonpoca/3aiaHus

Kpurepun

OLICHMBAaHUS 3aJaHUN

3aoanusn 3aKpsimozco muna




VYKaxuTe NpeuMyIlIecTBEHHYIO 00JIacTh puMeHeHus | 1 6amt 3a

MOJIMMEPHBIX BOJIOKOH MIPaBWIbHBIN

A crnoucTble MIaCTUKH OTBET

b HeTkaHbIC MaTepUabI

B TekcTunpHBIE MaTepuabl

B xakom 13 0TBETOB nepevyncisitoTes Bee pusnueckue | 1 6amr 3a

COCTOSIHHSI TIOJTMMEPOB? MIPaBUJIbHBII
OTBET

A KpUCTAIITUYECKOe, CTeKI000pa3Hoe, BA3KOTCKyUee

b HekpucTamuyeckoe, KpUCTALTHYECKOE,

BBICOKO3JIACTHYHOE

B kpuctrammuyeckoe, CTeKI000pa3Hoe, BI3KOTEKy4Yee

BBICOKO3JIACTHYECKOE

[IpencraBieHHbIN poIece JECTPYKIIUU TOTUMEPOB

_ NHy-(CHy)g-NHy

= NH - (CH,),, - NH 4 €O (CH,),, ~ CO - — 1 6amn 3a

—---— NH - (CH,), - NH, + NH, - (CH,); - NH- CO - (CH,), - CO—---- | IPaBUJIbHBII
OTBET

A ruznponus

b amunonus

B ammmnonus

[IpencraBieHHbIH MpoIlecc JECTPYKIIUU MoauMepoB | 1 Gamn 3a
IIPaBUJIbHBIN

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

A runponus

b amunonmmM3

B anmgonus

[To cTenenu MoABEPKEHHOCTH K TUAPOIU3Y TPyl B | 1 Gam 3a

MOJIMMEPAX PACTIONATatOTCs TAKUM 00pa3oM MPaBUIIbHBII
OTBET

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

CJ’IC,I[OB&TCHLHO, TUAPOJIN3Y B HaMOOJBIIECH CTEIICHU
MMOABCPIKCHBI:

A nemronosa

b monmmamung




B kayuyku

6 b IlepBo#t cTanuel pacTBOpEHUs 1 6amn 3a
BBICOKOMOJIEKYJISIPHBIX BEUIECTB C TMHEHHBIMU TIpaBHITBHEII
MOJIEKYJIaMH, B OTJIMYHME OT PACTBOPEHUS OTBET
HU3KOMOJIEKYJISIPHBIX BEILIECTB, SIBJISICTCS:
A conbBOTAIUS
b nabyxanue
B nucconmanus
7 A XapakTepucTUyecKast BA3KOCTh 3aBUCHUT OT 1 6amn 3a
TEPMOJMHAMHYECKOTO CPOACTBA PACTBOPHUTENS K MPaBUJIbHBII
[I0JIUMEPY, T€ OT OTBET
A KauecTBa pacTBOPUTEINS
b uncroTsl pacTBopuTENS
B koHueHTpanuu nonumepa
8 b HaunGoiee npodHbie OJUMEpHI: 1 6amn 3a
IIPaBUJIbHBIN
A pa3BeTBJICHHbIE
OTBET
b cetuatsie
B nunelinbie
9 B [Tommmep aTo0: 1 6amn 3a
IIPaBUJIbHBIN
A coenuHeHue O0JIBIION MOJIEKYIISIPHON MacChl oTBET
b mpoaykT peakuuu noaumepusanuu
B BBICOKOMOJIEKYIISIPHOE COEJUHEHUE, COCTOSIIEE U3
MHOTOKPaTHO TOBTOPSIOIIKUXCS TPYIIT aTOMOB
10 B [Tpu HarpeBaHWM CETYATHIX TOJIUMEPOB Mporcxoaut: | 1 Oam 3a
MIPaBUIIbHBIN
A pa3msrueHue noamumepa, nepexo]] B BI3KOTEKydee oTBET
COCTOSIHUE
b nepexon nmonumepa U3 TBEpAOro COCTOSTHUS B
KUAKOE
B pasznoxenue nonumepa 0e3 nepexoza B
BA3KOTEKYUEE COCTOSIHUE
3adanua omkpeimozo muna
1 J1s moy4eHust HCKYCCTBEHHBIX OJIMMEPOB UCTONIb3YyeTCs crocoO..... | 1 6am 3a
MPaBUIbHBIN
OTBET

[IpaBuibHBIN OTBET (KJIIOY):

XHWMHYECKHUE NPEBPALIEHUS IPUPOIHBIX ITOJIMMEPOB




2 Bynkanuzanust npoucXoauT Mpu ACHCTBUM. ... ..

1 Oamn 3a
MPaBUIbHBIN
OTBET

OO0s3aTenbHBIC MIEMEHTHI OTBETA (KITH0Y):

CINMBAOMIUE arc¢HThI, U3JTYYCHUE, paJuKallbl

3 OTBepiKAEHHE 3TO MPOIECC ...... NPEBPAIICHUS PEaKIIMOHOCTIOCOOHBIX

OJIMI'OMEPOB B TBEPABIC, HEIIJIABKUE TPEXMEPHBIC ITOJIUMEPHI.

1 OGamn 3a
IIPaBUJIbHBIN
OTBET

OO0s3aTenbHBIC MIEMEHTHI OTBETA (KJIH0Y):

HEOOpPaTUMOT 0

4 Peaknumn,
peaKIu AeCTPYKIIUU

IIPUBOAAINHNE K........ JJINHBI neremn MaKpOMOJIEKYJI 3TO

1 Oamn 3a
MPaBWIbHBIN
OTBET

OO0s13aTeNbHbBIE 3TIEMEHTHI OTBETA (KJII0Y):

YMEHBIIEHUIO
5 Baxueimmmu ~ BUJaMH  XUMHYECKOW  JECTPYKIHMH  TojduMepoB | 1 Oamnm  3a
ABIISIFOTCA. . . ... aluI0JIU3, TUAPOIN3, AMUHOIU3. MPaBUIIBHBII
OTBET
O0s3aTenbHbIC AIEMEHTHI OTBETA (KIIH0Y):
AJIIKOTOJIN3
6 YCTONYMBOCTh MONMMMEpPA K TEPMHUUECKOMY BO3JCHCTBUIO ompenensier | 1 Oamnm  3a

IIPaBUJIbHBII
OTBET

OO0s3aTenbHbBIC YIEMEHTHI OTBETA (KITH0Y):
TEPMOCTOUKOCTh

7 Ha cxeme npencrasiieH mporuecc. . ...

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

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

1 Oamn 3a
MIPaBUIIbHBIN
OTBET

OO0s3aTeNbHBIC DIEMEHTBI OTBETA (KJIH0Y):
aMUHOJIH3

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

(GYHKLIMOHAIBHBIE .....TPYIIbI, CIIOCOOHBIE K AJIEKTPOIUTUYECKOM. . . . ..

1 Oamn 3a
IIPaBUJIBbHBII
OTBET

O0s3aTenbHBIC MIEMEHTHI OTBETA (KITH0Y):
Juccoumaiuu, HOHOT€HHBIE TPYIIIIBI

9 [TonuaIeKTpONIUTHI, COIEpKAIIME OJTHOBPEMEHHO KaK. ... .. rpynny, TaK u

.....Ha3pBatoT  mosmaMmdonurtamu. K HMM  MOXHO  OTHECTH

1 Oamn 3a
MIPaBUJIbHBII




MPUPOJIHBIE. . ...

OTBET

OO0s3aTeNbHBIC DIIEMEHTBI OTBETA (KJIH0Y):

Kucnornyto, ocHOBHY10, OenKH

10 Paz0aBiieHHbBIE pacTBOPHI MOJMMEPOB XapaKTEPU3YIOTCS aOCONIOTHOM,

OTHOCHTGJ’IBHOﬁ, HpHBeHeHHOﬁ u XapaKTepHCTquCKOﬁ ........

1 OGamn 3a
IIPaBUJIbHBIN
OTBET

OO0s13aTeNbHBIE TIEMEHTHI OTBETa (KJTF0Y):

BA3KOCTBIO

OIIeHO‘IHLIe MaTepHuaJibl 1JId IIPOBECACHUS Tekymeifl Hu HpOMe)l(yTO‘lHOﬁ arrecranmuu

Pe3yabTat TunoBbie KOHTPOJIbHbIE 321aAHUSA IMoka3artenu u
KPUTEPUH OLleHUBAHMS,
(uHIUKATOp)

IIKAJIa OLeHUBAHUS
IK-1.3 l. Ontuueckass wu3oMepus dJIeMEHTapHbIX | MimeeTcss monHoe BepHOE
3BEHbEB B MOJICKYJSPHOW IIETH BIMSIET HA | pElICHHE, BKJIIOUAIOIIEE
MPOCTPAHCTBEHHOE CTPOCHHE MOJMMEpPOB. B | mpaBunbHBIA oTBET — 3
CBSA3M C 4YeM TMOJMMEphl JAensaT Ha | Oamia; Hano BEpHOE

aTaKTHYCCKHC, HN30TaKTHYCCKHEC n
CHHAMOTAKTHYCCKUC. CooTHecHTe Ha3BaHHUS C
OIIPCACIICHUAMMU.

A. Tlomumepbl, B KOTOpBIX O€CHOpAI0YHO
YepeayrTCs acCUMETpUYecKre aToMbl D- u L-
KOH(UTypaluu.

b. [Ilomumepsl B MOJEKYISIPHOW LENH
KOTOPBIX MIONIEPEMEHHO yepenyroTcs
accuMeTpu4ecKue aroMel yraepoga D - u L-
KOH(UTYypaluu.

B. IlonmmMepsl, B KOTOPBIX aCCHMETPUUYECKHE
aTOMBI YIJIEPOAAa UMEIT KaKyloo-1H00 OIHY
(D- unu L-) konduryparuto.

Kakue nonumepsl 00beUHSIOTCS MO
OOLIMMH Ha3BaHUSIMU CTEPEOPETYISPHBIX
MTOJINMEPOB.

2. IlepBo#i cTagueil paguKadibHOW W MOHHOU
MOJMMEpU3allMd  KAaTUOHHOM W aHUOHHOMU
ABIIIETCS O0pa30BaHME AKTUBHOTO IICHTpA.
Kakoil akTUBHBIH LIEHTP COOTBETCTBYET
Ka)XJIOMY BUAY MOJUMEPU3ALNY.

A. KapbaHnuos,

pelieHrue, HO  JOMYIIEHBI
HECYIIIECTBEHHBIE OIIUOKH,
HE HCKa)KaroIxe
cMmbiciia — 2 Oamna; MMeercs
BEpHOE pelLIEeHUE
yacTH 3amaHusg — 1 Oamn. 1
b6amn — «3» 2 6amna — «4»

3 Oayuta — «S5».

oOmiero

TOJBKO




b. non xap6onus,
B. cBOGOHBIN paguKall.

Hanummre oamH W3 MEXaHU3MOB
MOJIMMEPU3AIMU HA KOHKPETHOM IIPUMEDE.

OIIK 2.1

1. KakumMu  MeTogamMH  MOXHO  OIPEIEIUTh
CpPEeIHEMACCOBYIO MOJICKYJISIPHYIO Maccy MOJMMepa:

a) METOaMH CBETOpacCesTHUA,
yABTpaeHTpUPYrupoBanus, Tupy3HOHHBIM;

0) u3Mepsisi CBOMCTBA, 3aBUCAILIME OT YUCIIA YACTHUI[ B
pacTBOpe: OCMOTHYECKOE JlaBjiieHWE, J0yIuo- u
KPUOCKOIIHS,

B) U3Mepss BSI3KOCTh PaCTBOPOB;

I) XMUMHUYECKUH METOJ MO KOJUYECTBY KOHLIEBBIX
IpyMIL.

2. Hamucarp peakiuu MOJUMEPHU3AIMHU CTUPOJIA U
METUIIMETaKpHUIaTa, WHULIMUPOBAHHBIE
MEPOKCUIaAMHU, MIPOTOHHBIMU KHUCIIOTaMH,
HIENIOYHBIMH ~ MeTajulaMd. PemuTh 3agady 1O
KHHETHKE TTOJIMMEPU3AIUH.

Bo ckompko pa3 U3MEHHTCS CpeaHsSs CTEleHb
HNOJMMEpHU3alMU X TOoJMMepa MpU TMOJIUMEPU3aALUT
METUJIaKpuiaaTa B~ Macce,  HMHHUIMUPOBAHHOMN
pasyiokeHueM azo-0uc-n3o0yruponutpuia npu 70°C,
€CIIM YBEIMYUTh KOHIEHTPALMI0 WHHUIMaTopa B 4
pasza:

a) He U3MEHUTCS;

0) yBenIMUHUTHCS B 2 pasa;
B) YMEHBIINTCS B 2 paza;
I') YMEHBIIUTCS B 4 pa3a;

1) yBEIMUUTHCSA B 4 pasa.

1. CuHTe3 cTEpeoperyIspHbIX MOJUMEPOB MPOBOIAT
AQHUOHHO-KOOPAMHALMOHHON MOJINMEpU3ALEN
KOMILJIEKCHBIM atanu3aropom Llurnepa-Harra.

VKaxXuTe Kakue COCIMHEHHMS BXONAT B COCTaB
karanusaropa L{urnepa-Harra.

A. Mertamnoopranuueckue coefuHeHus 1-3 rpynmsl.

1.Mimeetcs nonHoe BepHOE
peleHure,  BKIOYaroLIee
MIpaBUJIBHBIM OTBET — 3
O6amnma;  Jlano  BepHOE
peleHne, HO JIOMYIICHEI
HECYIIIECTBCHHBIC

bakTHueckue OLINOKH,
HE HCKaXkalolye OO0IIero




b. MerannoopraHndeckue COCIUHEHUS ATIOMUHUSA U
XJIOpHUIa TUTAHA.

B. Kucnorsi JIprouca.
I'. IlepexucHpie COETUHEHUS.

[TpuBenuTe npUMep TaKOro Karaau3aropa.

2. Hammcartb MEXaHU3M CHHTE3a
denondopmanpaeruaHON cMoubl. Omucarh CHUHTE3
pe30abHON cMOBl. OmucaTh XUMHU3M OTBEPIKICHUS
pesosa. Kakoil peakumeil mokas3aThb,

IpelCcTaBiIsieT co0O  MPOCTPAHCTBEHHO  CIIUTHIN

4TO0 PpE3UT

CMBICHIA — 2 Oamna;

Nmeercs BepHOE pelieHue
TOJIBKO 4YaCTHu 3aJaHusa —
1 6asmn.

1 0amwn — «3»
2 basuta — «4»

3 Gama — «5».

HOJIUMED.

Pesyabrar TunoBbie KOHTPOJIbHbIE 3aAHUAS IToxka3aTenu u
KpUTepHuu
(MHAMKATOD)
OLlEHUBAHMUS,
IIKAJIa OLleHUBAHUSA
OIIK 6.1 l. [Iepeuncnure IIPU3HAKU BpenHoro | Mimeercs moiaHoe BEpHOE

BO3/IEUCTBUS (PEHOJIa HA OPraHU3M YeJIOBeKa:
A. TpyIHO3aXXUBJISIIOIIME 0KOTH HA KOXKE.

b. Pa3pymenue spuTpoLuTOB.

B. OtpaBnenue napamu JIETKUX.

I'.ITanenue TemnepaTypsl, JaBJICHUS, CyIOPOTH.
. IlopaxxeHue ceTyarku rias.

HasoBute npueMsl 1epBoil MOMOIIN MPU 0KOTAX
U OTPaBJIECHUU (EHOJIOM.

2. Ilepeunciure NIPU3HAKU BpPEIHOIO

BO3JICUCTBUS  (opMalbJierHa Ha OpraHu3M
YeJnoBeKa:

A. IlpoHukaer B BuE MAapoOB uepe3 JIETKUE U
4yepes KOKy.

b. Bei3biBaeT KOHBIOHKTUBUT.
B. Bri3biBaeT CHIILHBIA OTEK KOXKH.

I'. BI3pIBacT HACMOpPK M Kallellb.

pelieHne, BKITIOYArOIIee
NpaBUIBHBIA OTBET — 3
6amia; [lano BepHOe
peleHre, HO JOMYIIEHBI
HECYIIECTBCHHbBIE

(bakTH4YeCKHue  OIIMOKH,
HE UCKAXAIOINe O0IIEro
cMbBICIa — 2 Oaua;
Nwmeercs BEPHOE
pellieHne TOJIbKO YacTu

3agaHus — 1 Oasr.
1 6amn — «3»
2 oayuia — «4»

3 damna — «5»




HasoBute npueMsl epBoil IOMOIIY OTPaBICHUU
dbopManbIeTHAOM.

1. B xakoM TemnepaTypHOM HHTEpBaJleé MOYKHO

UCIIONb30BaTh  OaHM  (mecuaHas, BOJsIHas,

NIEKTpOIUIMTKa ©Oe3 OaHM, MacisHasi) IpH
CHHTE3€ BBICOKOMOJICKYJISIPHBIX OPTaHUYECKHUX
OaHIo u

COEeIMHEHUI. CootHecuTe

TEMIIEpaTypHBI UHTEPBAJ.
A. o 100°C.
b. ot 100°C o 250°C.

B. 200°C o 250°C.

HNwmeercsa nosHoOe BEpHOE
pelieHue, BKIIOYAIOIICe
IpaBWIbHBIM OTBET — 3
O6amrma; Jlano
peleHre, HO JAOMYIIEHBI
HECYILECTBEHHbIE

(akTuyeckue  OUIMOKH,
HE HCKaXkaroIue o0I1ero
cMbIicia — 2 Oamia;

BEpHOE

Nwmeercs BEPHOE
pEILIEHHE TOJIBKO YacTH

samaausd — 1 Oamr. 1

I'. Bermre 250°C.

Oamr — «3» 2 Oamna —

«4y 3 0amia — «5»

MeTtoauueckue YKazaHusA 1A oﬁyqamnmxca 110 OCBOCHMIO JUCHUIIIMHbI

IlepeyeHb BONMPOCOB /IJIsl CAMOCTOSITEILHOM MOATOTOBKH H KOHTPOJIsI O pa3jiejiam
v TeMaM:
Beeoenue

OcHOBHBIE TIOHSITUA M ONPEACJICHUS: TMOJHUMEpP, OJUITOMEP, MAKPOMOJIEKYJa,

MOHOMEPHOE 3BEHO, CTENEHb NOJMMepu3alnuu. BakHenlue CBOWCTBA MOJIMMEPHBIX
BEIIIECTB, OOYCJIOBJICHHBIC OOJBITUMHU pa3MepaMu, IEMHBIM CTPOEHUEM U THOKOCTHIO
MakpomoJiekys. OTIH4Yue OT HHU3KOMOJIEKYJSIPHBIX COEIMHEHH. MecTo Hayku o



MoJIMMEpax Kak CaMOCTOATENbHON (PyH/IaMEHTAJIbHON 00JacTh 3HAHMS CPEU JIPYTUX
byHIaMEHTAIBHBIX XUMUYECKHUX HaYK.

KJIaCCI/I(l)I/IKaHI/IH IMOJIUMCPOB B 3aBUCHUMOCTH OT IIPOUCXOKACHUA, XUMHUYCCKOI'O COCTaBa
H CTPOCHUA OCHOBHOM I, B 3aBUCUMOCTHU OT TOIIOJIOTHHX MAKPOMOJICKYJI. HpHpOI[HBIe
151 CHHTCTHYCCKUC IMOJIMMCPBLI. OpFaHPI‘ICCKI/Ie, QJICMCHTOOPTAaHNYCCKHUC )41
HCOPraHN4CCKUC ITOJIUMCPBHI. HI/IHGﬁHHC, Pa3BCTBJIICHHLIC, JICCTHUYHLIC W CIHIUTBIC
ITOJINMCPBHI. FOMOHOJII/IMepI)I, COIIOJIMMCPBI, IIPUBUTBIC ITOJIMMCPHI. FOMOHCHHLIe u
I'CTCPONLCITHBIC ITOJIMMCPHEI.

Tema 1. Cunmes nonumepoas.

Knaccudukanuss OCHOBHBIX METOAOB MOJIy4YeHUs monuMepoB. [lomumepusanus.
Knaccupukanms  HenmHbBIX  MOJMMEPHU3AIMOHHBIX  TpomeccoB.  PagukanbHas
nonuMepusanus. Turbel MHAOKMATOPOB. Peakuuu pocta, oOpblBa W Iepedadyd LEnu.
MonekynspHags Macca M MOJEKYIIPHO-MAacCOBOE PACHPENEIICHHE MOJHMMEPOB,
o0Opa3yroluxcsi Ipu paauKadbHON MmoauMmepu3auuu. PagukanbHas conmoiMMepu3aiusl.
CriocoObl TpoBeneHUsl MOJMMEpPHU3alMU: B Macce, B PACTBOpPE, B CYCIEH3UH U B
smyabcud. KaTtnonHas mnonuMepuzanus. XapakTEpUCTUKa MOHOMEPOB, CIIOCOOHBIX
BCTYyIIaTh B AaHMOHHYIO NOJHMMEpHU3alMio. POCT W orpaHudyeHue pocra Lenu Ipu
KaTUOHHOM  NOJIMMepH3aunu. BnusHue npuponsl  pacTBopuTens. AHWOHHaA
noJMMepusanus. XapakTepUCTHKa MOHOMEpPOB, CIHOCOOHBIX BCTyNaTh B AHHUOHHYIO
nomumepusanuro. Karanuzaropel. MTHununpoBanue, pocT U OrpaHUYEHUE pPOCTa LETEN
IIpY AHMOHHOM nonumepusanuu. [lonmrkonnencanys. TUIbl peakuuid NOJIMKOHAEHCALAH.
OCHOBHBIE OTJIMYHS TOJUMEPHU3ALMOHHBIX M IOJMKOHACHCAMOHHBIX IMPOLECCOB.
TepmonrHaMuKa MOJUMKOHIEHCAMU. MoJeKymsapHas Macca U MOJIEKYJIIPHO-MacCOBOE
pacrpeneneHue INpU  MOJUKOHACHCAUMH. [IoJIMKOHAEHCAMOHHBIE  ITOJMMEpHI:
nonmuaMuabl U noauadgupsl. CrnocoOwl nosydyenus. OcobenHoctu coctaBa. O0nacTu
IIPUMEHEHMUS.

Tema 2. MaxkpomosieKynvl u ux noseoeHue 6 pacmeopax.

Kondurypamuss makpomonekynsl U KOH(UTrypanuoHHas u3zoMepus. JlokanbHbie
KoH(puUrypannonusie uzomepsl. Kondopmaruss MakpoMosieKyabl U KOH(pOpMaIlmoHHas
u30MepHus. BHYTpUMOJCKYISIpHOE  BpalleHHWe W THOKOCTh ~ MaKPOMOJICKYJIBI.
KonndecTBeHHBIE XapaKTEPUCTUKH THOKOCTH MaKpPOMOJIEKYd (CpeIHee pacCTOsSHHUE
MEXIy KOHIIAMH IIEIH, CTATUCTHYECKUH cerMeHT). CBOOOMHOCOUICHEHHAS IIeTh Kak
UCATM3UPOBAHHAS MOJEIb THOKONH MakpoMmoJieKyibl. DyHKIMS pacupeneacHus
PAcCTOSTHUI MEXITy KOHIIaMU CBOOOJHOCOWICHEHHOU €N, DHEepPTreTuYecKue O0aphephl
BHYTPEHHETO BpaIlleHUs; TOHSATHE O TMPHUPOJE TOpMO3siiero mnoteHnuana. CBssb
TMOKOCTH MaKpOMOJIEKYJT C MX XHMHYECKHM CTpoeHHeM. DakTOphl, BIUSIONINE Ha
TMOKOCTh peabHBIX IETIeH.

MakpoMosiekyinia B pacTBOpax. TepMOIAMHAMHYECKUN KPUTEPUM PACTBOPUMOCTH.
PaBHOBecHe B pacTBOpax MOJMMEP-PACTBOPUTENH, AUArPaMMBI (Ha30BOTO PaBHOBECHSI.



Kputuueckue  temmeparypsl  pacTBOpeHHs.  TepMOIMHAMUYECKOE  IMOBEJICHUE
MaKpOMOJIEKYJI B PACTBOPE U €ro OCOOCHHOCTH 0 CPABHEHHIO C MOBEACHUEM MOJIEKYI
HU3KOMOJIEKYJISIPHBIX BellecTB. OTKIOHEHUSI OT UACAIbHOCTU U UX NpUYMHBI. BTopoi
BUpHAIBHBI KO3 duuueHT u O-temneparypa. O-ycioBus. «HeBo3MmylieHHbIE»
MaKpOMOJIEKYJIbBl B PacTBOpPE M OIEHKa TMOKOCTH. 3aBUCHMOCTh PAaCTBOPUMOCTH OT
MOJIEKYJISIPHOM MacChl.

I'unponnHamMuyeckue CBOMCTBa MAKPOMOJIEKYJ B pacTBopax. Bs3KoOCTh pa3z0aBiIeHHBIX
pactBopoB. [IprBeaeHHas U XapakTepucTUYECKast BI3KOCTh. CBS3b XapaKTEPUCTHUECKOM
BA3KOCTU C MOJEKYJSIPHOM MacCol M CPENHMMM pa3MEepaMU MaKpOMOJIEKYIL.
Bucko3uMmeTrpus Kak METOJI ONIPEAEIEHUS CPEAHEBI3KOCTHON MOJIEKYJIIPHONW MACCHI.

MonekynsipHble MacChl W MOJIEKYJISIPHO-MAcCOBBIE pacrpezeneHusi. HopmanbHoe
(Hambosee BEpOSITHOE) paclpesesieHHe. YCPEIHEHHbIE MOJEKYJSPHBIE MacChl
(cpenneuncnoBas, cpeaHeBecoBas). OrmnpejeneHre CpPeIHEUUCIOBON MOJEKYISPHON
Maccbl U3 JAHHbBIX MO OCMOTHMYECKOMY JaBJICEHHIO pPACTBOPOB MOJHUMEPOB.
OU3NKO-XUMUYECKUE OCHOBBI (PpaKIMOHUPOBaHUS MojuMepoB. CBeTopaccesHue, Kak
METO/I OTIPEICTICHUS CPETHEBECOBOM MOJIEKYJISIPHOM MaCChl MOJUMEPOB. J[pyrre MeTo b1
OTIPEICIICHHS] MOJIEKYJISIPHOM MacChlI.

Tema 3. Ilonumepnwvie mena.

CtpykTypa U OCHOBHbIE (DU3MUYECKHE CBOICTBa MNOJIMMEPHBIX Teil. (OcoOeHHOCTH
MOJICKYJISIPHOTO CTPOEHHUSI TOJMMEPOB M TPHUHIUIIOB YIMAKOBKH MaKpPOMOJEKYJL.
AMOppHBIE M  KPUCTAUIMYECKUE TOJUMEpBL.  YCJIOBHS, HEOOXOOUMBbIE IS
KPUCTAINTM3AllMU  MOJUMEpOB. TemmepaTypa KpUCTAIM3AlMd U TeMIepaTypa
mwiaBnenus. CTpykTypa W HaAMOJICKYJISIpHAs OpraHHW3alUs KPHUCTAUTMYECKUX
noauMepoB. Pa3nuuus v CXOACTBO B CTPYKTYPHOW OpPraHM3allMU KPUCTAINIMYECKUX U
amopdubIX moaumMepoB. CBoiicTBa aMOp(hHBIX MOUMEPOB. Tpu HU3NIECKUX COCTOSTHUSI.
TepMoxumudeckue KpuBbie aMOP(HHBIX TOTUMEPOB.

Bricokoamactuueckoe  cocrosiHue.  CrexnoobpasHoe  coctostHue.  OcCoOEHHOCTH
MOJIMMEPHBIX  CTeKOJ. BsiskoTekydee cocrosiHue. CBOWCTBA  KPUCTAUIMYECKUX
MTOJTMMEPOB.

Tema 4. Xumuuyeckue CBOMCTBA M XUMHYECKHUE MPeBPALLEHNs TOJIUMEPOB.

[TonumepaHanoruyHbie MPEeBpaLICHHUs] 1 BHYTPUMOJIEKYJIApHbIe peakinu. OcoO0eHHOCTH
PEaKIMOHHON CMOCOOHOCTH (DYHKUMOHAIBHBIX TPYNI MakKpoMojekyl. JlecTpykius
IIOJIMMEPOB. MeXaHu3M LENHOM MU CIy4YalHOW IOECTPyKUHMHU. TEepMOOKHUCIINTENIBbHAS U
doroxumuueckass aectpykuus. llpuHnunel crabunuzanuu noauMepoB. CiuuBaHue
noNuMepoB. Mcronp30BaHNe XUMHUYECKUX PEAKIIMI MaKPOMOJIEKYJ ISl XUMHAYECKOTO U
CTPYKTYPHO-XUMHUYECKOTO MOAU(PUIMPOBAHUS MOJMMEPHBIX MaTepuanoB. OCHOBHbIE
MPUHIIUIIBI CHHTE3a MIPUBUTHIX U OJIOK-COMOIMMEPOB.

Tema 5. Ananusz noaumepos.



KauecTBeHHbIll aHamu3 (MAEHTU(UKALKS HOJUMEPOB) M KOJIMUYECTBEHHBIM aHAIIN3
IIOJINMEPOB: (U3NKO-XMMHUUYECKHE  CBOMCTBA  IOJUMEPOB,  PacTBOPUMOCTD,
AJIEMEHTApHbIN aHaIu3, QYHKIMOHAJIbHBINA aHAIN3, aHAJIU3 MOHOMEPOB, OJIUTOMEPOB U
npuMeceld B moiuMepax. TeXHMYECKWH aHalIu3 MOJUMEpOB: (H3MUECKHE CBOMCTBA,
MEXaHUYECKUE CBOMCTBA, CTAPEHUE U XMMHUYECKasl CTOMKOCTb.

PexoMenammm 1o BbINOJTHEHHIO PA0OT HA 3aHSTUAX

Tema 3ansaTusa Pexomennamus

Jlabopamopnaa pavoma Nel. Hccnenosats BIIUSIHUE YCJIOBUM

MOJIUMEPU3AIINH Ha CBOMCTBA TIOJIUMEDA.
Tepmudeckas monmmepusanus. CUHTE3
Cnematb  BBIBOABI O  BIIMSHHHU

MOJTUCTHPOJIA ¥ TIOTUMETHIIMETaKpHIIaTa
5 B ucclieryeMoro (Qaxktopa Ha IpoIecce
paIuKaIbHOH MoIMMepHU3alueii B Macce.
TIOJTy4EHUS TIOJTUMEDA.

Cunre3 mnonumepoB. PanukaneHas wu | Hamucate peakuuu noJuMmepusanuu
VOHHAs TOJIMMEPHU3ALINH. CTHUpOJa u METUJIMETAKPHUIIATA,
VHULIMUPOBAHHBIC MIEPOKCUIAMH,
IIPOTOHHBIMH KHUCJIOTAMH, IIEJIOYHBIMU
MeTajulamMu.  PemmuTe  3agadd 1O
KUHETUKE TOJIMMEPU3ALIHH.

Jlabopamopnasa pavoma No2. [IpencraBuTh KHHETUUECKUE YPABHEHUS,
OTHCHIBAIOIITUE IpoLEeCC

[Tonmumepuzanusa B cycnensuu. CuHTE3
. | monmumepuzanun B CYCITCH3HH.

IIOJIMCTUPOJIA paIuKaJIbHOU
OrnpenenuTs BBIXOJ MOJIUMEPA.

MTOJIMMEPU3ALIUEN B CYCIICH3UU.

Cnioco6bl mipoBeeHust noaumepu3anuu. | CpaBHUTH CIOCOOBI IIPOBEICHUS
Cononumepunsanus. noJIMMEpHU3alii: B OJ0Ke, B pacTBOpE,
SMYJIbCUU U CyCIIeH3UH. PemmTh 3a1aun

o ONpeIETICHUIO cocTaBa
CONOJIMMEPOB.
Jlabopamopnasa pavoma Ne3. Cunre3upoBaTh MOJIUCTUPOJT B

pactBoputenie. Craenatb BBIBOJLI 00
[Tonmmmepuzarust B pacTBOpUTETIE.
oco0eHHOCTsX Tporiecca. Omnpenenurb

BBIXOJL W  MOJIEKYJSIDHYIO  Maccy

oJIMMepa.

Cunres MTOJINMEPOB METOAOM | M310KUTh OCHOBHBIE MOMEHTBI TEOPHUU

MOJIMKOHJCHCAIIUH. Kapozepca. BriBecTn ypaBHEeHHE I
pacuera MOJIEKYJISIPHOM MAacCHI

ITOJIMKOHACHCAIIMOHHBIX IMOJIMMCEPOB.

OOBSICHUT, MEXaHHW3M PABHOBECHOM




IIOJIMKOHACHCAaIl .

Jlabopamopnasa padoma Ned.

[IpoBecT CUHTE3 PE30JBHOU CMOJIBI.

N3yuuts  MexaHusM  oOpa3oBaHUs
Cunres MOJIMMEPOB METOJIOM

noJIuMepa. Onucath XUMU3M
MTOJTMKOH/ICHCAITNH.

OTBEPKJICHUA pe30a.
OcHOBHBIE otnuuus | HamucaTe peakuuu TUIPOIUTUYECKON
MOJIMKOH/ICHCAIIMOHHBIX TMPOIECCOB OT | MOJUKOH/ICHCAIIUU KalpoJiakTama,
MOJIUMEPU3AIUOHHBIX. CunTes | peakuu CUHTE3a
MOJINAaMUJIOB U TIOJIUA(UPOB. MOJIMATUIICHTEPEPTaIaTA. Pemuts

3amaun 1o ypaBHeHusiM Kaposepca u

Kopmaka.
Jlabopamopnasa padoma No5. OcBouTh AHUJIMHOBBIN METOJT

. onpeeneHus: KapOOKCUIBHBIX TPYII U

XUMHAYECKAN  METOJ  OMNpPEICIICHUS

MOJICKYJIIPHBIX MAaCC ITOJIMMCPOB.

pacCuuTartb CPCAHIOIO MOJICKYJLAPHYIO

Maccy nojulsTuiaeHTepedranara.

CriocoObl ompeeseHus: MOJICKYISIPHBIX
Macc MOJIMMEPOB.

N3m0xuTh
OnpeaeICHUS

OCHOBHbBIE METOBI
CpPEIHEYHCIIOBOU 51
CPEIHEBECOBOM MOJIEKYJIAPHBIX MAace

MOJIMMEPOB.
Jlabopamopnasa padoma Ne6. Nsmeputh BSI3KOCTH pacTBOpPOB
. MOJINMEPOB u BBIYUCITUTH
Bucko3zumerpuyeckuit croco0
. MOJIEKYJIIPDHYIO Maccy MOJHMMEPOB IO
OMpeaeNeHus] MOJEKYJIIPHOH Macchl
pe3yabTaram AKCIIEPUMEHTA B
MOJIMMEPOB.
COOTBETCTBUM C ypaBHEHHEM Mapka -
XayBHHKA.
PacTtBOpbI MOTMMEPOB. N3noxute  Teopuio  pa3baBIEHHBIX

pacTBOPOB MOJMMEPOB. PemuTh 3amauun

C HCIIOJIb30BAaHUEM ypaBHEHUS
Mapka-Kyna-XayBuHkKa. Cnenatp
BBIBOABI U3 ypaBHeHuss @uopu -
Xarruxca. Pemuts 3aJa4uu C

HCIIOJIb30BAaHUEM KJIACCUUECKOM TCOPpHUHU

pacTBOPOB.

XuMHUYECKHe npeBpanieHus noiumepos. | Hamucatp yYpaBHEHHS,
WUTIOCTPUPYIOIIHE
NOJIMMEPAHATIOTUYHBIE  MPEBPAILICHUS
MOJINMEPOB. [IpuBecTn  mpuUMeEpbI

MPUBUTON U OJIOKCOMOIMMEPHU3ALIIIH.




Jlabopamopnasa padoma Ne7. [IpoBecTn  KauyeCTBEHHBIM  aHAJIU3
MOJIMMEPOB C UEJbI0 UJCHTU(DUKAIUY.
Nnentudukarms noJImMepos.

[IpoBepuTh mOBENECHHE MOJIUMEPOB B
IJIAMEHU ra3oBou TOPEJIKH,
B3aUMOJICUCTBUSA MOJIMMEPOB Cc
MIEJIOYHBIM ~ pacTBOpoM  (yKCHHA,

peakuuto [IItopxa-Mopagckoro.

Jlabopamopnasa padboma Nes. [TpoBecTn uaCHTUGUKAIMIO TTOJTMMEPOB
. N0 TMPOAYKTaM TMHUpOJIM3a H IO
KadecTBeHHBIN aHATU3 MOJTMMEPOB.

PacTBOPUMOCTHU B OpraHUYeCKUX

PaCTBOPUTEIISX.

AHanuTUYECKUN KOHTPOJIb MOJIUMEPOB. | M3II0)KUTh METOABI KadeCTBEHHOIO U
KOJIMYECTBEHHOIO0 aHAJIN3a MOJUMEPOB:
(U3UKO-XUMHUYECKHE CBONCTBA,
PacTBOPUMOCTD, 3JIEMEHTAPHBINA aHAIIN3,
(YHKIIMOHAIBHBIN aHAJIU3.

IIpuMepbI peHTHHIOBBIX 32JaHUU 10 JMCHUILIMHE
KonTpoabnas padora Nel
1. Yro sBisieTcd KaTaau3aToOpoOM aHUOHHOUW MOJIUMEpPU3aIUK:

a) BeIeCTBa OCHOBHOIO, JJIEKTPOJOHOPHOIO XapakTepa, IIEJIOYHbIE METallbl, HX
TUAPUIBI U aMUJIBL;

0) opraHM4yecKue COeIMHEHHs] MeTauioB 1 U 2 rpynn nepuoauudeckoit cucremsl .M.
Menpaeneena;

B) OpPraHu4CCKHUC IICPOKCUABI, THAPOIICPCKHUCH, A30TCOCANHCHU A,

r) npotonnble kucioTel (H»S04, H3P04, HCHO4) u kucnotsl Jlbtouca (coenvHeHus
dopmyner MeX,, rie Me - metann, X - rajored: BFs;, A1C13, SnCly)?

2. Bo CKOJIBKO pa3 M3MEHUTCS CPENHSISl CTENEHb MOJUMEpU3alMy X TMOoJIUMepa MIpH
MOoJIMMEpU3aIil  METWIaKpujiaTa B  Macce, HWHUIMUPOBAHHON  paslIoKCHUEM
a30-6uc-u3o00yTuponutpmia nmpu 70°C, ecnu yBeTUIUTh KOHIICHTPAIIMIO HHUITMATOpA B 4
pasa (BIUSHUEM PEaKIINH Mepeavn 1eTH MpeHeopeyb):

a) HEe U3MCHUTCH,



0) yBeIMYUTHCS B 2 pasa;
B) YMEHBLIUTCA B 2 pasa;
I) YMEHBIIUTCS B 4 paza;

1) YBEJIMYUTHCS B 4 pasa.

3. Ilpu pagukanbHOM comosMMepu3anuu ctTuponia (A) u BuHui anerata (B) KoHCTaHTBI
conoaumepu3auu paBHbl r4=55 u 1 0,01. CononumMep Kakoil CTpyKTypbl oOpasyercs,
€CJIM MOHOMEpPHAasi cMech uMena coctan 1:1?

a) AAAA B AAAA;

0) BBBB A BBBB;

B) ABABABAB,;

r) AAAABBBB.

KonTpoabnas padora Ne2

1. Kakue MOHOMEpHBI HYKHO BBIOPATh JIJIs1 OJIYYEHHSI TOJUMEpa Kiacca NoJuaMuoB?
a) NH,-(CH,)s-COOH;

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

B) NH»-R-NH, + HOOC-R -COOH;

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

2. Kak MOHO MOBBICUTH MOJIEKYJISIPHYIO Maccy MOJuMepa, Moay4yaeMoro MeTo10M
00paTUMOil MOJMKOHAEHCAIIMU NP JAHHOM CTeNEeHH npeBpauieHus «Py»?

a) MOBBIIIIEHUEM TeMIIEPaTyphI;

0) MOBBINICHUEM KOHLICHTPAIUK KaTaJIu3aTopa;

B) yaanenueM Boiaenstomerocs HMC;

r) BBEJICHHEM MOHO(YHKIIMOHAJILHOTO MOHOMEPA.

3. Kak nu3MeHurtcs MosiekysisipHasi Macca MOJIMKOHACHCAIIMOHHOTO MOJIMMepa,

€CJTM B MOHOMEPHYIO CMECh BBECTH MOHO()YHKIIHOHATILHBI MOHOMED?
a) HE U3MEHUTCS,

0) YBEITUYUTCS,



B) YMEHBIIUTCS.
KonTtpoJsbnas padora Ne3

L KakuMu MerogamMu MOKHO OIPENEIUTh CPEIHEMACCOBYI0 MOJIEKYJISIPHYIO
Maccy Mojumepa:

a) METOJIaMH CBETOPACCESHUSA, YIbTpaleHTPUPyTrupoBanusi, MG y3UOHHBIM;

0) U3MEpsIsl CBOMCTBA, 3aBUCSAUIME OT YMCJA YACTHUL[ B PACTBOPE: OCMOTHYECKOE
JaBJeHuE, 20yJIM0- U KPUOCKOTIHS;

B) n3Mepss BA3KOCTb PACTBOPOB;
r) XUMUYECKUN METOJ 110 KOJIMYECTBY KOHLIEBBIX TPYIII.
2. Yro MOXKHO CKa3aTb O KayeCTBE pACTBOPUTENS, €CIA 3aBUCUMOCTH

HpHBGIIGHHOfI BA3KOCTH pacCTBOpa IIOJHMCPpa OT KOHOCHTpAalIWHN  OIIMCBIBACTCS

ypaBHEHUEM:
2
Topus. = 1]+ 0.6 [7] - C
a) XOpOILIHIA PACTBOPUTETID;
0) O-pacTBOpUTETB;
B) IUIOXOM pacTBOPUTEIID;
r) OJIHO3HAYHO OTBETUTH HEJb3sl.
3. 3aBHCHUMOCTb OCMOTHYECKOTO JIaBJICHUS OT MOJIEKYJISIPHON Macchl MOJIMMepa U

IIPUPOABI PACTBOPUTEIIA B COOTBETCTBUM C BbiBogamMu dDiiopu-Xarrusca
BBIPAXKAETCS YPaBHECHUEM:

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

2

Kak rpaduueckn MOKHO NPEICTaBUTh 3Ty 3aBUCUMOCTD JIJIsl HIOJTUMEPTOMOJIOTOB B
OJTHOM PaCTBOPHUTEIIE:

o RT
a) Beep NPSIMBIX, TIEPECEKAIONINXCS B OJTHOH TOUKE [VJ,
2
0) napaJiieIbHbIC IPSMbIE C HAKJIOHOM B 3aBUCUMOCTH OT KOHCTAaHThI XarruHca;
B) npsiMbIe, TTapajuieabHbie ocu abcmuce (A=0).

Bonpocsl k 3auery



1. [Tonyuenue BMC wmeToaom mnonumepusanmd. MoOHOMEpBl i1 CHHTE3a.
MexaHu3MBbl TOJTUMEPU3ALIUH.

2. PanukanbhHas nonumepusanus. Uaunmatopsl. Bausinue pa3nnyHbix GakTopoB Ha
paguKalbHyI0 onumepusanuio. Ctaguu mpoiecca.

3. Katnonnas mnomumepusanus. Karammszatopsl. Cragum mporecca. Kunetnka
MTOJIMMEPHU3ALUH.

4. AHnoHHas oymMepu3anusa. MHUImupoBanme, pocT ey U 0OpBIB IETH.

S. AHHMOHHO-KOOpAMHANMOHHAs nonuMepusanusa. Karammszarop Lurnepa-Harra.
MexaHu3M MoIMMEpHU3aALUU.

6. CnocoObl mpoBeeHHsI mojJuMepu3auud (B OJOKEe, B pacTBOpE, CYCIICH3UH,
AMYJIbCHH).

7. Teopuss cononuMepuzauvu. Paznuune MeEXAy paJuKaIbHOW W HOHHOWU
CONIOJINMEPU3ALIUEN.

8. [lonydyenne mnonucTuposa PaIUKAUIBHOW W WOHHOM  IIOJIUMEPU3ALUECH.
XHUMUYECKHE NPEBPAILICHUS TOTUCTUPOJIA.

9. OcobeHHOCTH 00pa3oBaHUsl MOJUMEPOB METOJOM TMOJUKOHJeHcauu. Teopus
Kapo3epca.

10. Knaccudukaius nporeccoB NOoJUKOHAeHCAIuu. PaBHOBECHAs TTOJIMKOHICHCAIIHS.
JlecTpyKkiiusi 1 OOPBIB IIEMU NMPY PABHOBECHOU MOJMKOHICHCAIUH.
CunTte3 nonuaMuioB. ['uaponuTryeckas moauMepu3aus JaKTaMoB.

11. T'mapoamHaMuyeckue CBOKMCTBA MAKPOMOJIEKYJI B pacTBopax. Buckozumerpusi.
12. CBsA3p XapaKkTEPUCTUYECKOW BA3ZKOCTH C MOJEKYJISPHOM MAacCcou M CpPEIHHMH
pasMepamu MakpoMoJeKyll. Y paBHeHue Mapka-Kyna-XayBuHka.

13.  Merops! onpeneneHus CpeTHEBECOBOM U pCEAHEUNCIOBOM MOJIEKYISIPHOM MACCHI.
14. Knaccuueckas Tteopusi pactBopoB mnoiauMmepoB Pnopu-Xarrudca. Koncranta
Xarruaca, BUpUajibHble KO3((OUIIUEHTBHI.

15. PaBHoBecme B pacTBOpax IOJIUMEP-PACTBOPUTEND. |epMOAMHAMHUYECKUN
KPUTEPHI paCTBOPUMOCTH.

16. ©-ycnoBus, 0-pacTBOpHUTEID, 0-remneparypa. Ou3nYECKUit CMBICIT
O-Temneparypsbl.

17. ruOKOCTh LEMHBIX MOJIEKYJT U €€ CB3b C (PU3MKO-MEXaHMYECKUMH CBOWCTBaAMU
[IOJINMEPOB.

18. Kondopmamuss NOMMMEPHBIX LEMEH. YCIOBUs, JOMYCKAIOIIUE IOJTHOE
«CcBOOOJIHOE) BpallleHuUE.

19. TemnnoBoe JBWKEHUE B MOJUMEPHbIX Tenax. CTaTUCTUYECKHII CErMEHT.
CB00OIHO-COUICHEHHASI LIETIb.

DuU3uKa NOJUMEPOB

20. CgoiictBa amMOp(PHBIX ¥ KPUCTAJUIMUECKHX TMOJIUMEPOB. TepMOMeXxaHUYECKUE
KpUBbIE aMOP(HBIX MOJTUMEPOB.

21. BBICOKORNIACTUYECKOE COCTOSIHHE MOJMMEPOB. HUKHUI Tpenesl MOJIEKYJIIpHOU
MaccChl, HEOOXOAUMBIN JIJIs1 IPOSBIICHUS BBICOKO3IaCTHUECKOM fedopmaruu.

22. Kpucrammueckue noauMepsl. BinsHue opueHTauum Ha MEXaHUYECKHUE CBOMCTBA
MOJIMMEPOB.

23. XuMuueckHue MpeBpallleHHs] MOJUMEPOB (MOIMMEPAHATIOTMYHBIE MPEBPAIICHMUS,
CIIMBaHUE, OJIOK- U PUBUTAsS COMOIMMEPHU3ALNS).

24. HapamounekynspHasi CTpYKTypa IMOJIUMEPOB.



Bonpochbl K 3Kk3ameHy

1. Knaccudukaius noauMepoB N0 XUMUYECKOMY COCTaBY, IO BEJIMUUHE MOJIEKYJISIPHON
Macchl, IO NPOUCXOKAECHUIO, 10 CTPOEHUIO OCHOBHOM LIETIH.

2. Knaccudukaiuss moJIuMepoB Mo XUMHUYECKON MpUpoJie OCHOBHOW Iienu, 1o (opme
MaKpOMOJIEKYJI, 0 CIIOCOOY MOTYUYEHHUs, 110 OTHOIICHUIO K HarpeRy.

3. ITonmumepu3zanusi. ['eTepoauTUUECKU U TOMOJIMTUYECKHAN pa3pbIB BAJICHTHBIX CBSI3EH.
PagukansHas nmonuMepuzanus. MexaHuW3M U CTaAUUA PAAUKAUIBHON TMOJUMEPU3ALUU.
NHnmmaTopsl paauKaabHON MOJIUMEPU3ALUN.

4. Kunetuka paaukanbHOW nmonumepusanuu. Peakiuu nepenayn nenu. PekoMmOuHams.
Poct makpopaaukaiioB 1 oOpsIB Lend. BinsgHue pa3nnyHbiX (aKTOPOB HA PAAUKAIbHYIO
MOJIMMEPU3ALUIO (TEMIEPATYPbl, MPUPOJBI KaTalau3aTopa, KOHLEHTPALHH MOHOMEpA,
naBiieHus1). PagukanbHas cononuMepu3anus. Teopus conoaumMepusaiuu.

5. Kartanutuueckas mnonuMepuszanua. OTIMYUTENBHBIE 4YEpPThl IO CPABHEHUIO C
panukanbHON. THUIIMHpOBaHKE, pOCT MAKPOUOHOB, MIPEKPAILIEHUE POCTA.

6. Katnonnass nonumepusanusi. Bo3HMKHOBEHME aKTMBHOIO LIEHTpa. Karain3aTopsl.
[Tpumep kaTanuTHUECKOU MoaumMepu3auu B mpucytctsun SnCly.

7. Kunetuka KaTHOHHOW MOJUMEPHU3AIMU (3aBUCUMOCTh CKOPOCTU MOJUMEPHU3AIUN OT
KOJIMYECTBA KaTaau3aTopa, CTENEHU MOJMMEPU3ALMHU OT KOJMYECTBA WHUILIMATOpPA U
MoHOMepa). Poiib cokatanuzaropa B KATHOHHOM MOJTMMEPU3AIUH.

8. AHMOHHas nonumepusanusa. Kartanuzaropsl. MexaHn3M aHMOHHOM NOJIMMEPU3ALINU B
MPUCYTCTBUM aMHJIA KaJIHsl B CPEJIE KUAKOTO aMMHUaKa.

9. CriocoObl  OCyIIECTBIECHUSI Mpoliecca MojuMepuszanuu (0J04Has, B PacTBOpPE,
AMYJIbCHOHHAS U CYCIIEH3UOHHAs).

10. Monnass  comonmuMmepunsanusa. Paznuuus  Mexay paguKaIbHOM W HWOHHOU
cononuMepu3zanuen. Teopusi conoauMep3anni.

11. ITonuMepsl HenpeneabHbIX apoMaTHueckux yrieBogoponoB. Ilomuctupon. Ceipbe,
MEXaHU3M MOJIMMEPU3ALINH.

12. CriocoObl MOMy4YeHUs MOJUCTUPOJIA. XUMHUYECKHE TMPEBpAIEHUs MOJUCTUPOJIA.
[ToryueHne HOHOOOMEHHBIX CMOJI.

13. ITomukonnencarusi. OcobeHHocTH oOpa3oBaHus mosmmepa. Teopus Kaposepca.
Knaccugukanus npoueccoB MoJIMKOHCHCALNH.

14. TepmoanHaMuka MOMUMKOHAEHCAIMU. MeXaHU3M PaBHOBECHOM IMOJUKOHACHCAIUU.
[Ipoueccsl AecTpyKIMK U 0OpbIBA LENMU IPU PABHOBECHOM MOJIMKOHIEHCALIUU.

15. CnocoObl  mosyueHue mnonudTuiIeHTepedTanara. Ceipbe. XHUMHU3M Mpoliecca.
Ocobennoctn nosydyenuss u3 aumetrwiarepedranara (AMT) u sTuneHrnukons, us3
TepeTaneBol KUCIOThI U 3TUIIEHTJIUKOJIS.

16. Cunres  nomuamuaoB.  Ceipbe.  IIpoMbliuieHHbIE  CIOCOOBI  MOJIYyYEHHS.
['upponutryeckast noauMepu3alus JaKTaMOB.

17. Xumuyeckue npeBpalleHust MoJIuaMuI0B (3aMeIeHUE BOJIOPO/Ia B AMUHBIX TPYIINA,
B3aMMOJICHCTBHE ¢ (POPMATBAECTHIOM B IPUCYTCTBUU KHUCIIOT).

18. Metonpl omnpeneneHus MOJEKYJSPHbIX Macc mnonumepoB. CpenHeBecoBas U
CPEIHEUYHUCII0Bask MOJIEKYJISIpHbIE Macchl. OCMOMETPUYECKUI METO/.

19. YpaBuenue Mapka-Kyna-XayBunka. CBsI3b XapaKTEPUCTUUECKON BSI3KOCTH C
MOJICKYJISIPHOM MacCOW M CPETHUMHU pa3MepPaMHi MAaKpOMOJIEKYJI. BUCKO3UMETpUYECKUI
METOJ| OIpPEAEIECHUS MOJIEKYJSIPHOM Macchl NoJuMepoB. OrnpeneneHue CTENeHU
CBEPHYTOCTU U (POPMBI MAKPOMOJIEKYJI BUCKO3UMETPUUYECKH (3HAUEHUE MTOKA3ATENS «a»
B ypaBHeHUH Mapka-Kyna-XayBuHka).



20. duddy3noHHBINH METO ONIpEEICHUS CPEIHEBECOBOM MOJICKYJISIPHOM MacCchl. MeTo
Jlamma. MeTon ynbTpaneHTpupyrupoBaHusi.

21. CeeropaccessHUE KaK METOJl ONPEAEIICHUS CPEIHEBECOBON MOJIEKYJISIPHOM MAacChI.
XHUMUYECKUI METOJI ONIPEAEIEHUS MOJIEKYIISIPHON MacCBhl.

22. PactBopsl monuMepoB. DakTopbl, OMNpENENsIoONue pacTBOpeHHEe U HaOyxaHue
noJMMepoB. TepMoaMHAMUYECKUN KpUTEpUid pacTBOpUMOCTH. OieHKa THOKOCTH LENH.
[ToHATHS «XOPOIIMI» U «ILJIOXOW» PACTBOPUTEIID.

23. Knaccuueckasi Teopusi pactBopoB mnosimmepoB Dnopu-Xarruuca. 3aBUCUMOCTD
OCMOTHYECKOI'0 JABJICHHs OT KOHUEHTpauuu nojmmepa B pactBopurene. KoHcranta
XarruHca, BUpuaibHble KO3PGUIIUEHTH U UX (U3HUYECKUN CMBICI.

24. PaBHOBECHE B pacTBOpax MOJUMEP-PACTBOPUTEND. BO3MOXKHBIE Cllydan pacCcIOeHUs
CUCTEMBbl  aMOP(HBIM  MOJUMEp-pacTBOpUTENh.  O-ycioBus,  O-pacTBOpUTEIb,
O-remneparypa.  @usmueckuit  cmpicn  O-temmepaTtypsl.  «HeBo3myIeHHbBIE)

MaKpOMOJIEKYJIbI.

25. I'mgponuHaMUYecKre  CBOMCTBA  MAaKpOMOJIEKYJ B pacTBopax. Bs3kocTb
pa30aBIICHHBIX pacTBOpOB (oTHOCHUTEINbHAS, yJelbHasl, pUBECHHAS,
XapaKTepUCTHUECKAs).

26. ['MOKOCTh METHBIX MOJEKYT U €€ CBSI3b C (PM3MKO-MEXaHMYECKUMHU CBONCTBaMHU
nonuMepoB.  [loTeHuuanbHOE  3HAUYEHWME  DHEPIMM  BHYTPEHHETO  BpAILCHUS.
[Tepemernienne oTaEIbHBIX THOKMX Y4aCTKOB MaKPOMOJIECKYI.

27. Kondopmarus noaumepHsix 1eneid. OcHOBHbIE BUJIbI KOoH(MopMaluii. BHyTpennee
BpAIlICHUE MAKPOMOJEKYJ. 3aBUCUMOCTh MOTCHIUAIBHON 3HEPTUM OT yrila MOBOPOTA.
VYcaoBus, 1onycKarolye MoJHOe «CBOOOAHOE» BpallleHHE.

28. TennoBoe ABMXKEHUE B MOJUMEPHBIX TeNax. [[oHATHE O CTATUCTUUECKOM CETMEHTE.
TepmoauHamMuueckass  THOKOCTh  IICMH. Kunernueckass ~ ruOKOCTH  IIeTH.
CB00OIHO-COUICHEHHAS [IETIh.

29. HaubGosee BEpOSITHOE CPEIHEKBAJAPATUUHOE PACCTOSHHUE MEXAYy KOHIAMHU
MaKpOMOJIEKYJIbL. TepMoanHamMuuecKast BEpOATHOCTH Lenu. [lapaMeTp xKeCcTKOCTH Lienu.
dakTopbl, Ompenesnsomue THUOKOCTh Iend MoJiuMepa (BeIWYMHA MMOTEHIIMAIBLHOTO
Oapbepa BpallleHUs, MOJIEKYJISIpHAsT Macca, 4YacToTa MPOCTPAHCTBEHHOM CETKH, pa3Mep
3aMeCTHUTENICH, TEMIIepaTypa).

30. CiocoOHOCTh  TOJIMMEPOB K KPUCTAUIM3AIMK  (CTPOCHHME IIEMU, DHEPrus
MEXMOJICKYJIIPHOTO B3aUMOJICHCTBUSI, THOKOCTH IIETH, INIOTHOCTh YIAKOBKU MOJIEKYJ).
31. CpoiictTBa aMOp(dHBIX M KPUCTAUIMYECKUX TMOJUMEPOB. TepMOMEXaHUUECKHE
KpuBble aMOpQHbIX ToJuMepoB. lIpakTuueckoe 3HauYeHHE Yy4ueHHUS O (Ha30BBIX H
(bU3UYECKUX COCTOSHUSIX MTOJTUMEPOB.

32. BBICOKO2JIACTUUECKOE COCTOSIHUE TOJIMMEPOB (TepMovHaMuka). Huxauil npenen
MOJIEKYJIIDHOM ~ Macchl, HEOOXOAMMBINA ISl TPOSIBICHHUS  BBICOKOXJIACTUYECKOMN
nedopMarium.

33. BazkoTtekyuyee cocrosiHue mnoauMepoB. Kpucrammmueckne mnonauMepsl. Kpusas
PACTSKEHUSI KPUCTAJUIMYECKOro mMoiumepa. BiusiHue opueHTaluyM Ha MEXaHUYECKHE
CBOMCTBA MOJIMMEPOB.

34. CtpyKkTypa ¥ OCHOBHBIC CBOMCTBA MOJTUMEPHBIX Te1. AMOp(HBIC U KPUCTATITUNICCKUE
noauMmepsl. Temneparypa cTekioBaHusa. MeXaHu3M KpUCTaUIM3alNH.

35. XuMHUYeCcKre MPEeBpaIlCHHs] MOJUMEpPOB. Peaknuu, NpUBOASIIME K YBEIMYECHUIO
CTETNIEHU TOJIMMEPHU3aliy (CITMBaHKE, OJIOK- U IPUBUTAS COTIOJIUMEPHU3ALINS).

36. XuMHUUeCKHE TMpPEeBpalIeHUs] MOJMMEpOB. [lomMMepaHalOrnyHble MOpPEeBpaILCHUS
(mosydeHue noauMepoB, cyibpupoBanue, MoaupuKalus, CyIbGHOXJIOPUPOBAHUE U T.1I.






