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BCTYII

[Tporpama nHaByanpHOi muctMILTiHE “ XiMis BHCOKOMOJIEKYJISIPHHX CIONYK~ CKJaJeHa

BiJIOBITHO /10 OCBITHBO-TIPOdeCiitHOT MporpaMu MiAroTOBKH OakanaBpiB HampsaMy 102 Ximis

1. Onuc HaBYAJBLHOI AUCHHUILTIHI

1.1. Mera BUKIagaHHS HABYAJIHLHOI JUCIIAILIIHA

MeToro BUKJIQJaHHS HAaBYAJIbHOI AUCHUIUIIHU € (JOPMYBAHHS y CTYJCHTIB YSBICHb IPO

OCHOBHI METOJM CHUHTE3y BHCOKOMOJEKyIsapHuX crnoiayk (BMC), 3acBoeHHs cTyaeHTaMu
IOPUYMH Ta MposBy crenudiunux BractuBocteil BMC, o3HalloMIIeHHS CTYJIEHTIB 13 Cy4aCHUMHU
TEHJICHI[ISIMH Ta HaMpsMaM{d PO3BUTKY HAYKH MpPO TIOJIMEPH, JEMOHCTpAIlis MPAKTUIHOTO
3HAa4YeHHS 1[bOT0 KJIaCy CIOJYK.
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1.2. OcHOBHI 3aBAaHHS BUBUYECHHS JUCIIAILIIHU:

O3HAWOMIICHHSI CTYJICHTIB 13 Cy4aCHUMH YSIBICHHSIMH PO KJIacU(iKaIlio moxiMepiB;
PO3TIISA MOJIEKYJISIPHOI Oy 10BH Ta MOP(OJIOTii momiMepiB;

PO3TJISIT CHHTE3Y Ta XIMIYHHX IEPETBOPEHb, IECTPYKIIii Ta cradimizanii BMC;
po3risg $ha3oBo-arperaTHUX CTaHIB MOJIMEPIB (pO3IUIaB, PO3YUH, KPUCTAN, Tellb, PLAKUI
KpHUCTan);

aHaJi3 3B'A3Ky «CTPYKTypa — BIACTUBICTHY B MOJIIMEPaX HA MaKpO- 1 MIKPOPIBHSX;
3HaHOMCTBO 3 CyYaCHHUMHU METOJAMHU BUBUYCHHS CTPYKTYPH 1 BIIACTHBOCTEH MOJIIMEPIB;
00roBOpEeHHsI TEHCHIIIH Ta HAPSIMKiB CTBOPEHHS MaTepiajliB Ha OCHOBI MOJIIMEDIB.

1.3. KinbkicTh KpenuTiB 6.

1.4. 3aranpHa KinbkicTb roguH 180.

1.5. XapakTepucTHKa HaBYAJIbHOI JUCITUTUIIHU

HopmaTtusHa
JlenHa ¢popma HaBYaHHS | 3aouHa (aucraHuiiiHa) popmMa HaBYAHHS
Pik miaroroBxu
3-it, 4-ii | 3-it
Cemectp
6-it, 7-it | 5-it
Jlekmii
64 ron. | 12 ron.
JlaGopaTopHi 3aHATTS
48 ron. \ 20 ron.
CamocriitHa po6ora
68 ro. \ 148 rox.
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1.6. 3amaHoBaHi pe3yJbTaTH HABYAHHS

Cry/IeHTH TIOBHHHI JTOCSTTH TaKUX PE3yJIbTATIB HAaBYAHHS:

3HATHU TA PO3YMITHU:

OCHOBHI ITOHATTA Ta BU3HaueHHs ximii BMC;

posis BMC y nipupoi, 3Ha4eHHs SIK IPOMHCIOBUX MaTepialiiB;

OCHOBHI eTary po3BUTKY Hayku ipo BMC;

OCOOJIMBOCTI MOTIMEPIB MOPIBHSHO 3 HU3bKOMOJIEKYJIIPHUMH CITOJTYKaMU;
XIMiYHY K1acu}ikaliro mojimMepis, THIIOBUX NPEACTABHUKIB KOXKHOI TPYIIH;
roJIOBHI OpPMHU MaKpOMOJIEKY T,
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OCOONIMBOCTI TOHATTS MOJICKYJISIPHOI MacH TOJIMEpPIiB, MOJEKYIIPHO-MACOBHH PO3IOILT
MaKpOMOJICKYJI, BHIU CEPEIHIX MOJIEKYJISIPHUX Mac, METOAM IX BH3HAUeHHS, KoedilieHT
TIOJTI IUCTIEPCHOCTI MOJTIMEPY;

KoH(Dirypamii MaKpoMoJeKyJ1, KOHITypamiiHy i30Mepiro, BIUIMB KOH(DIryparii Ha BIaCTHBOCTI
MOJTIMEPiB;

MeXaHi3MH THYYKOCTi MaKpOMOJIEKYJISIPHOTO JIaHIIIOTa;

MOJIeNb BUTBHO34WJICHOBAHOTO JIAHIIOTa, pajiyc IHEpLiT MAaKpOMOJIEKYIIH;

MOJENb PO3MOJIITY MaKpPOMOJIEKYJI 3a po3MipaMH, KOeQillieHT HaOyXaHHS MaKpOMOJEKYI,
BUKITIOYEHUH 00’ €M OKpeMOi MaKpOMOJIEKYIIH;

(axTopH, 110 BIUTMBAIOTH HA KIHETUYHY Ta TEPMOJUHAMIYHY I'HYYKICTh MaKPOMOJICKYT;

teopemy Diopi;

CTaTUCTUYHY TEOPil MPYKHOCTI MONIMEPHUX CITOK;

arperartHi i ¢a30Bi cTaHHM MOJIMEpiB, MeXaHi3MHU (a30BHX NEpPEXOJliB Ta BIUIMB Ha HUX PI3HUX
YUHHUKIB;

¢iznuHi craHM amMOp(HUX IMOJIIMEpiB, TEMIEPAaTypH CKIIyBaHHS Ta TEKy4YOCTi, BIUIMB Ha HUX
Pi3HUX YMHHHKIB, 0COONMMBOCTI TeUil MOMiIMEPHUX PiAKH;

penakcaiiiiHi BIaCTHBOCTI, B'I3KOIPY KHICTh MOJIMEPHHUX CUCTEM, TEOPII0 penTalliii;
HaJIMOJIEKYJISIPHY OpraHi3amito mojiMepiB B aMOPQHOMY Ta KPHCTAiYHOMY CTaHaX;

OCOOJIMBOCTI YTBOPEHHS Ta CIEIU(idHI BIACTUBOCTI PO3YNHIB MOJIIMEPIB;

KOHIICHTpAIliiHI pe)KUMH PO3YMHIB MOJIMEPiB, KOHIIEHTPAIIIF0 KPOCCOBEPA;

Teopito Pnopi-Xarrinca;

KIacuQikaIlito po3YNHHUKIB IS TTOTIMepiB, HA0yXaHHsI ITOJIIMEPY B XOPOIIOMY PO3YUHHHKY,
IpYTUH BipiaIbHUA KOeIIlieHT, HOTO eKCIIepUMEHTAIbHE BU3HAUCHHS, TETAa-YMOBH Ta MPUIUHU
ix icHyBaHHS,

nepexia KiryOok-riooyna;

METOJH JOCIiHKCHHS TIOJIMEPHIX PO3YHHIB;

acTU(iKaIlito MmoJIiMepiB;

PlAKOKpHCTaNiYHU CTaH;

KIIaCH]IKaIliI0 TOJieIeKTPOIIITIB;

crienn(ivHi BIACTHBOCTI PO3YHHIB IOJIIEIEKTPOIITIB, MOJIEIETPOIIITHE HAOYXaHHS;

10HHUI 0OMiH Ta HOTO rOJIOBHI MPUHLUIIH;

ONHC pIBHOBAr JiraHja-penentop 3a Monemwno TeHdopma, crnocoOu BUSBICHHS e(eKTiB
KOOTIEPAaTHBHOCTI;

BHIM 10HOOOMIHHOT €EMHOCTI Ta CIIOCOOM X BU3HAYEHHS,

(pakuioHyBaHHS OJTIMEPIB;

TOJIOBHI METOJIH, MEXaHI3MHU, KIHETHYHI Ta TSPMOAMHAMITHI 3aKOHOMIPHOCTI CHHTE3Y TOJIIMEPiB;
nmoOIYHI peakIlii Mpyu Pi3HUX CIIOCO0aX CHHTE3Y IOJIIMEpIB;

CIOCOOH PEryIOBaHHS MOJIEKYJISIPHOI MacH Ta OJXHOPIIHOCTI MOJIiMepiB Ha CTail CUHTE3Y;
CrocoOu MPOBEACHHS CHHTE3Y MOJIIMEDIB;

CITIOCOOM CHHTE3Y CITIBIIOJIIMEPIB;

OCHOBHI XiMi4HI BIaCTHBOCTI MOJIMEpiB: XiMiYHI peakuii, 0 He MPUBOIATH 0 3MiHH CTYIEHIO
noJliMepur3allii, Ta peaxiiii, o MPUBOIATH 10 HOTO 3MiHH, JECTPYKIIIO MOTIMEpiB;

METOJIH TTePEPOOKH MOTIMEPHUX MaTepiaiiB y BUPOOH;

BMITH:

MPOBOAWTH  Kiacu(ikamiro TOdiMepiB 3a XiMi4HOIO OyZoBOWO Ta  (PYHKIIOHAIEHUM
NPU3HAYCHHSM;

3alMCyBaTH XiMiuHI (OPMYJIM OCHOBHUX MPEACTABHHUKIB KOKHOI TPYIH MONIMEPIB Ta PiBHSHHS
peaxiiiii iX cuHTe3y;

XapaKTepHU3yBaTH BIIACTUBOCTI MOJIIMEPIB HA OCHOBI iX XiMIYHOI OyTOBH;

BU3HAYATH CEPE/IHI MOJIEKYJISIPHI MacH Ta MapaMeTpH MO IUCTIEPCHOCTI TOTIMEPIB;

BUBOIUTH “NPaBWJIO KBAJAPATHOTO KOPEHS’, KOPHUCTYBAaTHCA MOJEIUIIO BiIbHO3WIEHOBAHOTO
JIaHIIIOTa;

BU3HAYATH NEPCUCTEHTHY JOBXHUHY Ta cerMeHT KyHa;

OLIIHIOBATH TYCTHHY i7IealbHOTO MOJIMEPHOTO KITyOKa;

BUBOJUTH (GOPMYIH JUIS OIIIHKH €HTPOMIHHOI PYKHOCTI IMOJIMEPHOTO JIAHITIOTa;

BUBOJIUTH (GOPMYIIH IS OLIHKH CHTPOTIIT pO3UYWHEHHS ToJIiMepy B Teopil dmopi-Xarrinca;
00roOBOPIOBATH CHTAIIBIIIT PO3UMHEHHS MOJIIMEPY B XOPOILIOMY Ta IMOTAHOMY PO3UMHHHUKAX;



» TIAyMadyMTH AaHI OCMOMETPIi Ta eKCIIEPUMEHTIB 13 PO3CISIHHS CBIT/Ia Ta BICKO3UMETPII;

» XapaKkTepu3yBaTH TEIUIOBUH pyX MAaKpOMOJIEKYJI Y CKIOMNOJIOHOMY, BHCOKOEIACTUYHOMY,
TEKy4OMy CTaHax;

» BHM3HAYaTH CTYIiHb KPUCTAIIYHOCTI;

» HaBOAMTH MPUKIIAAU TONIECIEKTPONITIB PI3HUX KIIACIB;

» OOroBOpIOBaTH BJACTHUBOCTI CHAOKMX  TIOMIEIEKTPONITIB 13 BUKOPHCTaHHSM  PIBHSHb
Kauanbscekoro, ['ennepcona-I'accens6axa;

» 3HaXOIUTH I0HOOOMIHHY €EMHICTb;

» IUIaHYBaTH Ta BUKOHYBaTH CHHTE3W BHCOKOMOJICKYJISIDHHX CITOJYK;

» po3mi3HaBaTH OCHOBHI MOJIIMEPHI MaTepiaiu;

» BepOanbHO Ta HEBEepOAIbHO NPEACTABIATH HABYAIBHUN Martepiall 1 pe3yibTaTH BHKOHAHHS

7a00paTOPHUX POOIT.

2. TeMaTHYHUH IJIAH HABYAJBLHOI TUCHUILIIHUA
Po3nin 1. Bukian teopernunoro marepiany (6-it cemectp)

Tema 1. 3aranbHi oco0/MBOCTI BHCOKOMOJIeKYJAPHUX cnojayk (BMC) ta ix nmpakTu4yHe

3HAYCHHS
Micnie BMC cepen iHmHX XiMi9HUX CHOIYK.
MakpomoJrekyia — ToJI0BHA CTPYKTypHa yacTuHka BMC.
Crnenudivni BractuBocti BMC: enactuynicTh, HaOyXaHHSI, BUCOKA B I3KICTh PO3UHHIB.
[Mpupoani Ta cuarerrnyni BMC. BMC sk MaTepianbHi HOCIT JKUTTSL.
IcTopist po3BuTKy Hayku mpo BMC.
[IpakTuyHe 3HAYSHHS TONIMEPIB Ta 001acTi IX BUKOPHCTAHHSI.
3aranpHa XapaKTepHCTHKA HaBYaJIbHOI JUCLUILTIHY ,,XiMisl BACOKOMOJIEKYJISIPHUX CIIONYK.
Tema 2 . Ximiuna 6ynoBa Ta kjaacudikamnis MaKpoMoseKkya
XimigHa OymoBa MaKpOMOJICKYJ. Bu3HadeHHS TOHATTS «mmojiimMep». [IoHATTS MoHOMEpY,
JIAHKH, TOJIOBHOTO JIAHIIIOTY, OOKOBOT IPYIIH.

»  XimiuHa knacugikaris MaKpOMOJIEKYI. KapOonanmtorosi, reTepOoIaHIIOTOBI,
eleMeHToopraHiuHi, Heopraniuai BMC.

»  Tonoeni ¢hopmu mMakpomosekyi. JIiHiKHI, po3raidyKeHi, CiT4acTi Ta TPUBUMIPHI CTPYKTYpi
MaKpOMOJIEKY L.

»  Tomomomnimepu Ta criBnomiMepu. CTaTUCTHYHI, OJOYHI 1 IPHUILETUICH] CITiBIOIIMEPH.

VVVYVYVYVY
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Tema 3. MoJjiekyJsipHa Maca moJjiMmepiB
»  TlomiaucnepcHicTh MAKPOMOJIEKYJ 1 SIBUIIE MOTIMEPTOMOJIOTI.
»  MojekyIapHO-MacOBUI PO3MOIiT MAKPOMOJICKYII.

»  CepenHi MOJIEKYJISIPHI MACH MaKPOMOJICKYJI.

»  ExcnepuMeHTallbHE BU3HAYCHHS CEPEIHbOYMCIOBHX MOJICKYJISIPHUX Mac 3a KOHLCHTPALII€I0
KIHIICBUX TPYIIL.

»  KoedilieHT moiaucepcHOCTI MAaKPOMOJICKY .

Tema 4. Kongirypauis makpomosexya

»  TloHATTS Ta BUIH KOHQIryparrii.

»  Koudirypariis 1aHOK: Iuc-, TpaHc-; l-, d-i3omepis. XimiuHa i30Mepis JAHOK JIAHIIOTY
(xoHirypanis npreaHaHHS JaHOK).

»  JlampHili  KOH(QIrypamiiHHi MOPSIOK:  CTEpeoi3oMepis  MaKpOMONEKYyJ. ATaKTHYHI,
CIHIMOTAKTHYHI, 130TaKTH4YHI TmoiiMepn. KilbKicHa XapaKTepUCTHKa JalbHBOTO KOH(DIrypamiitHoro
nopsiaky. Po3paxyHku JiaTHOTO Ta TpiaJHOTO CKIIAMY.

»  OcHoBHI KoH(irypartii MaKpoMoJIeKyI.

Tema 5. Kondopmanii Ta rHy9YKicTH MAKPOMOJIEKYJT

»  MexaHi3Ml THYYKOCTI MAakKpOMOJICKYJISIPHOTO — JIAHIIOTA: TOBOPOTHO-130MEpHHMA  Ta
nepcucteHTHUH. [loTeHmianbHi O6ap epu oOepTaHHs. TemnoBHH pyX JIAHLIOTIB — MPUYMHA YTBOPEHHS
KOH(pOpMEDIB.

»  KoHTypHa MOBXMHa MaKpOMOJEKYIH Ta CEpPeAHBOKBAJPATHYHA BIICTAaHb MK KIHISIMH
MaKpOMOJIEKYTH. MoieNb BUTEHO3WICHOBAHOTO JaHIfora. “IIpaBuimo KkBaapaTHOTO KOpeHs .

»  OO0'emui B3aemonii. BukmodeHuii 06’ €M 111 OKpeMOi MaKpOMOJICKYJTH.

»  InmeanpHuii kiayOok. ['ycTHHA MOJIMEPHOTO KITyOKa.



6

»  MakpomoJiekyiia K aHcaMOJIb KBa3iHe3aleKHUX cerMeHTiB. EekTuBHMI cerMeHT (CerMeHT
Kyna). [lepcuctenTHa OBXKHUHA.

»  KibernyHa Ta TepMOIMHaMiuHAa THYYKicTh. PaKkTOpH, IO BIUIMBAIOTh Ha KiHETHYHY Ta
TEPMOIUHAMIUYHY THYUKICTb.

»  Kondopmariiina craTucTika MakpoMoJieKys. Po3moain MakpoMOJIeKyIT 3a po3MipaMH.

»  BucokoenacTHuHICTP — YHiBepcaJibHa BIACTUBICTH IOJIMEPHUX CiTOK. EHTpomiiiHa

MPYKHICTH TIOJIIMEPHOTO JIAHITFOTA Ta ii MOPIBHAHHS 3 MPYKHICTIO 17IealTbHOTO Tas3y.

»  Teopema dDiopi.

»  [lpyXHiCTb MOJIMEPHHUX CITOK.

»  Edexr I'yxa-Jxoyns

Tema 6. Arperatni i ¢pa3oBi cTanu noJiimepis

»  OcCHOBHI cHIM MDKMOJIEKYJISIPHOT B3aemoii. EHeprist koresii.

»  ArperaTHi CTaHH TOJIIMEPIB.

»  Tepmomunamiune noHsaTTs (aszu. Kpucramizaiist i miuaBneHHs — (pa3oBi mepexoau Mepiioro
pony. YMoBM Kpucramizamii monimepiB. bymoBa monimepiB y KpucramiyHomy cradi. CTymiHb
KpUCTamivHOCTi. HaiMONeKyIsIpHi CTPYKTYPH.

»  ®i3nuHi ctaHu amopdHUX monimMepiB. OCOOIUBOCTI MEPEXO/iB Bii OJHOTO (i3UYHOTO CTaHY
B iHmMH y momiMmepax. Temmeparypu mepexofmiB Ty, Tew, Tr. XapakTep TEImIoBoro pyxy JaHOK i
MakKkpOMOJICKYJI TpH Tepexojax 3 OJHOTO cTaHy B iHmmMHA. TepMoMexaHiuHi KpuBi. 3aJeKHICTh
TEeMIepaTyp MEepeXoMdiB BiJ MOJEKYISApHOI Macu Ta OyJOBH TOJIMepiB, HasSBHOCTI ILTACTHU(IKATOPIB.
Brums MoseKyIsIpHOT MacH, MO TUCIIEPCHOCTI, TIOTIEPEIHIX 3B'sI3KiB, HAITOBHIOBAYIB 1 TUTaCTH(IKATOPIB
Ha GopMy TepMOMEXaHIYHIX KPUBHUX.

»  YMOBH NPOSIBY BUCOKOCIACTHYHOCTI.

»  B'sa3koTekyuuii CTaH MOMTIMEPIB.

Tema 7. PeoJiorist moJiiMmepHux MaTtepianiis
3akoH ['yka — Mozenb igeadbHOro TBEPAOTo Tija.
3akon H'toToHa — MOzIeNb i/1€aTbHOT PiAVHH.
OcobmuBocTi racTnaHoi medopmartii.
Mozensb B'S3KONpYKHOCTI MakcBea.
Mogens B’si3konpyskHOcTi Kenbpina-doiirra
O0'emHana MOJEITH B'SI3KOINPYKHOCTI MOJTIMEpHHX Tii broprepa.
Knacudikaris mojaimMepiB Ha OCHOBI X MeXaHIYHOT TIOBEIHKY.
Penakcanist neopmarnii Ta penakcauis Hanpy>KeHHs. SBuIle ricrepesucy.
Oco0unnBi siBHIA TIPH Tedil momiMepiB. Moaens penTaii.
Tema 8. PO34HHU BUCOKOMOJIEKYJISIPHUX CIIOJIYK
OcobnuBocTi yrBopeHHst pozurHiB BMC. Habyxannst monimepis. CtymiHb HaOyXaHHSI.
TepmonnHamika po3unHeHHsT momiMmepiB. Kiacudikamiss po3ymHHUKIB IS TOJIMEpiB.
®dakTopw, MO BILTHBAIOTH HA PO3YMHEHHS ToJIiMepiB. PpaKIliOHyBaHHS MTOIIMEPIB.

»  Teopis ®nopi-Xarrinca. Po3paxyHOK eHTpomii Ta eHTalblii PO3YMHEHHS IMOJiMepy.
[apameTpu TepMoarHaMIYHOT B3a€MOJIT U1l PO3UMHIB MOJIIMEPIB.

»  Kondopmariii makpoMomnekys B po3unHax. HaObyxanus noxiMepHoro kinyoka. KoHieHTpaiis
KpoccoBepa.

»  KomniraTuHi BIacTHBOCTI pO34HHIB ModiMepiB. OCMOTHYHUIA THCK.

»  CraH MakpoOMOJIEKYJ y po3unHaX. PiBHAHHs cTaHy. BukimroueHuid 00'eM i TepMOIUHAMIYHI
BJIACTUBOCTI po3unHy. KiBKICTh 3ITKHEHL JAHOK y TONIMEepHOMY KiIyOKy. HaOyxawHs momimepy B
XOpoIIoMy po3uuHHUKY [lepexin kiybok-rinodyina. Tera-ymoBu. Temmeparypa dmopi.

»  OcMmoMmeTpis pO3BEACHHX pO3YMHIB IOJIMEPIB 1 BH3HAUCHHS CEPEIHBOYMCIOBHX
MOJIEKYJISIPHUX Mac.

»  OCHOBHI MOKa3HHUKH B SI3KOCTI. 3B 30K MiX B'SI3KICTIO 1 MOJICKYJISIPHOIO Macor Ta (hOpMOr0
MaKpOMOJICKYJIH.

»  KonIeHTpoBaHi po34yuHH 1 TmacTuGikailis moiiMepi. YTBOPEHHS JIpAriiB Ta iX MpakTHYHE
3HadeHH. SButie cuaepesnucy. Ilmactudikaris momxiMepis Ta ii mpakTHIHE 3HAYCHHS.

> Pigxokpucraniunuii craH.

Tema 9. IogiesekTpoJiTH

»  Ionienexrpositu. XimiuHa Oy0Ba MOJIICIEKTPOJIITIB.

»  Tomiamdomnitu. [30enekTpryHa ToUKa.

»  PiBusanns ['ennepcona-Iaccens0axa i Kaganbcbkoro.
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Moens ToJTieIEKTPOIIITY SIK TIOCIiJOBHOCTI 0J1001B.
B's3kicTh po3unHiB momienekTpoiti. [lomienekrponitHe HaOyXaHHS.
3MUTI MOMENCKTPONiTH. TUnU 10HOOOMIHHMX cMoJ. KaTioHiTH, aHIOHITH, PEIOKCHUTH,

KOMITIEKCUTH. EKBiBaJIeHTHICTH 10HHOTO 0OMiHYy. €MHICTh i0HITIB. KiHeTnka oOMiHy ioHiB. PiBHOBara
oOminy ioHiB. PiBHsHHS HikonbchKoro.

>

PiBHOBaru niraHg-penenTop y po3unHax noiiMmepis. [lomiMep sIK €AWHUIA LEHTP 3B'I3yBaHHS

(3a Terdopaom). Edpextn koomnepaTuBHOCTI, iX BUSBIICHHS Ta KUTbKICHUH OITHUC.

>

[IpaxTryHe 3HAYCHHS 1OHITIB.

Tema 10. MeToau xocaigkeHHs: Ta ppakmioHyBaHHS MoJIiMepiB

VVYYYVY

BusHaueHHs XiMI9HOTO CKIay Ta OyZ0BH MOIIMEpIB.

EnemenTrwmit 1 QyHKITIOHATEHUN aHATI3 TTOJIIMEPIB.

CBiTIIOBa Ta €JIEKTPOHHA MiKPOCKOITisI.

Penrrenorpadiunmii i cTpyKTypHHH aHami3 MoJiMepiB.

BusHaueHHs po3monaily MakKpOMOJEKYd 3a MOJEKYSIpHUMH MacaMH Ta CepegHix

MOJIEKYJIAPHHUX Mac.

>
>
>

Jpo6ose po3unHeHHs. [[poOoBe ocaKeHHs.
I'enp-poHnKHA Xpomartorpadis.
JlazepHa pecopOiifHO-i10HI3aIliiHAa Mac-CIIEKTPOCKOITis 3a ydacTio Matpuili (MALDI).

Tema 11. Jlanurorosa moJriMmepu3anis

> 3aranpHi 0OCOOIMBOCTI JTAHIFOTOBOT MOJIIMEPH3aIlii.

»  PapukanbHa nomimepusaitisa. OCHOBHI cTafil paguKalbHOI MOTiMepH3aliii.

»  Meroau iHiliIOBaHHS.

»  MexaHni3Mm i KiHETHKA.

»  YTBOpEHHS MOJIMEPrOMOJIOTIB.

»  Peakuii nepemaui JIaHIiora.

»  Perynsaropu. [HribiTopu.

»  loHHa (kaTamiTHYHA) TONIMEPU3AILis.

»  Oco0yMBOCTI KaTiOHHOI, aHIOHHOI i aHIOHHO-KOOPIMHALIIMHOT IMoIiMepH3aliii, iX MpaKTHYHE
3HAYCHHS.

> CriocoOu poBeICHHS MMOJIIMEPH3aIlii.

»  Tlonimepu3anis B Maci (0jg04yHa), B po34uHi i B TBepAiit ¢as3i. EMyisciiiHa Ta cycneHsiiiHa
MoJIiMepU3aItisi.

Tema 12. CniBnoaiMepusanis

>

OpepkaHHsl 3BUYAHUX (CTATUCTUYHMX) CHIBIOJIMEpiB. MexaHi3M 1 KiHeTHKa MpoIiecy.

JiarpamMa criBmosiMepu3artii.

\ A%

OpneprxkaHHs OJIOK- Ta MPHUIICTIJICHUX CITIBIOIIMEPIB.
[IpakTryHe 3HAYEHHS CITIBIOIIMEPIB.

Tema 13. IlosgikoHaeHcamis

VVVVVVVY

3aranpHi 3aKOHOMIPHOCTI MONTiKOHAeHcallii. [['oMo- Ta reTepornoTiKOHACH CAIiS.

Hanpsimoxk peakiiii mpu nosikoHAeHcarii.

TepMoarHamivHI KpuTepii HAPSIMKY peakIii.

Ponp xoHIIEHTpAITIT Ta TEMIIEpaTypH.

MorekynsapHa Maca yTBOPEHHX MOJIMEpiB.

[IBuaKicTs peakii MoMiKOHASH ATl

Peakrii gectpykiii mpu moJiikoHASHCAITi.

Crniocobu mpoBeneHHs1 moJiikoHAeHcalii. [lonikoHneHcaliss y po3miasi, po3unHi, Ha Mexi

posnoainy ¢as, B TBepAil ¢aszi.
Tema 14. IlepeTBopeHHs1 HUKJIIB Yy JiHiliHI MAKPOMOJIEKY.1H

>

[epeTBOpeHHs LMKIIB Yy JiHIHHI MakpoMolieKyr. OCOOIUBOCTI MpoIecy 3 eNeKTPOHHOI Ta

TEPMOJUHAMIYHOI TOUOK 30py. OCHOBHI YMOBH NMPOTiKaHHS IPOLECY.

>
>
>

BuxopucranHs kaTanizaTtopis.
MexaHi3M i KIHETHKa TOJIIMEPHU3aIlii [TUKITIB.
MorekynsapHa Maca yTBOpEHHX oJiMepiB. [IpakTuuHe 3HaUCHHS METOLY.

Tema 15. XimiuHi nepeTBopeHHs MoaiMepiB

>

OCHOBHI BHIM XIMIYHHX pEakKIif 3a y9acTI0O MaKpPOMOJCKYJ: peakilii JIaHOK JaHIoTa,

MaKpOMOJIEKYIISIPHI peakilii, peakiii KiH[eBUX IPYIL.

>

[IpakTuuHe 3HaYeHHs XiMiYHOT MoIUdiKalii moaimMepiB.
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»  Oco0yMBOCTI MOJiMEpaHAIOITYHUX HePETBOPEHb. Peakilii JaHOK J1aHIora. B3aeMHuil BILTHB

0okoBux rpyn. TpyaHOIII oJepKaHHs OJHOPITHUX NPOAYKTiB. Poib nudy3iiHUX mporecis.

Peaxnii BHyTPIIIHEOMOJNIEKYIISIPHOT LIUKITi3aLli1.
[Ipuknaaw moaiMepaHaIOTIYHUX IEPETBOPECHD MOTIMEPIB.
Oco0aMBOCTI MAKPOMOJIEKYJISIPHUAX PEAKIIii.
3MMBaHHS MAKPOMOJIEKYJI.

Tema 16 JecTpykuis i cradinizanis moximepis
[IpuawmaM mecTpyKIIii moJiMepis.

XimiuHa JecTpyKIis.

OKuCIIOBaNbHA IECTPYKILIS.

dizuyHa TECTPYKITis.

doTroxiMiyHa JECTPYKIIis.

MexaHOXIMIYHA JECTPYKIILisl.

Crabimizamis monimepiB. Bumu cradimizaropis.
MexaHi3mu fii cTabi1i3aTopiB.

[IpakTuuHe 3HaYEHHS MPOLECIB AeCTPYKLIi 1 cTabinizauii moxiMepis.
Tema 17. Oxpemi npeacTaBHUKH NOJIiMepiB

[TomieTreH, TOIIIPOITIJICH.

[ToniBiHIIXJIOPHU I, TOTITETPAPTOPETUIICH.
[NomniBiHinarnerar, MOMiBiHIIOBHH CITUPT.
[TomiakpmiroBa KHCIIOTA, MOTIMETHIIMETaKpHIaT.
[MomiakpunoHiTpHIL.

[omnictupou.

[onmiGyTamieH, MOMii30MPeEH, MOMIXIOPOTIPEH.
denonbopManbIeTiIHI TOTIMEpPH.

[NonieTnneHokcua, noiieTwieHTepedranaT, Heoa03a.
[omiamign, 6inku, noniyperanu. JJHK, PHK.
[TomimepHi cynmbdyp Ta KapOOH.

KpemHiii-, THTaH-, anfoMiHIHOpPTaHIYHI TONIMEPH.
[onidocharu. [Nomicumikary.

KomMrmiekcoy TBOpIOIOUi MOTIMEpPH.

Tema 18. MeToau nepepodxu moJiiMepiB y BUpPoOH

»  OcCHOBHI BU/HM TIACTMAC.

»  TlepepoOka miacTMac METOJaMH TIPECYBAHHS, JIUTTS i THCKOM, EKCTPY3il TOIIIO.

YV VY

VVVVVVVYY

VVVVVVVVVVYVYYVYY

Po3aina 2. JlaGopaTopni 3ansarrs (7-i cemectp)
Tema 19. BuznaueHHs MOJIEKYJIIPHOI MAaCH ITOTIMEPIB METOJIOM BiCKO3HMETPIi.
Tema 20. 3aeXHICTh MOIYJISl IPYKHOCTI TIOJTIMEPIB BiJl BETMYNHH HABAHTAXKECHHS.
Tema 21. OmiHKa CTYTEHIO MO AUCIIEPCHOCTI MAKPOMOJIEKYI.
Tema 22. JoHOOOMiHHI BIaCTUBOCTI MOIICIEKTPOIIITIB CITYACTOT OYIOBH.
Tema 23. BusHayeHHsT KOHCTaHT JUCOIallii MOJIENEKTPONITIB MeTogoM pH-meTpuuHOTrO

TUTPYBaHHS.

Tema 24. [Toximepusaris i criBmoniMepu3aliisi MOHOMEpPIiB B Maci B IPUCYTHOCTI iHiIiaTopa.
Tema 25. CunHTE3 MONTIMEPIB METOAOM TOJIIKOH ICHCAIIIT.

3. CTpyKTypa HaBYAJbHOI A CHMILIIHA

HasBu po3ainiB i Tem Kinpkicts ronua
neHHa Gopma 3a09Ha hopma
yCBOTO y TOMY YHCII yCBOTO y TOMY YHCIi
n | m| mab | iHA4. | c.p. n | m| mab | i1 | c.p.

.

Po3aia 1. Buknan TeopetnyHoro marepiany

Tema 1. 3aranbHi
0CcOOJIMBOCTI
BHCOKOMOJICKYJIIPHUX

6

4

2

5




cronyk (BMC) Ta ix
IMPAKTUYHC 3HAUYCHHSA

Tema 2 . Ximiuna Oy0Ba
Ta kiacudikaris
MaKpOMOJIEKYJI

Tewma 3. Monekymnspaa
Maca nojiMepis

Tema 4. Kondiryparis
MaKpOMOJIEKY I

Tema 5. Kongopmartii Ta
THYYKiCTh MAKPOMOJICKYJI

Tema 6. ArperarHi i
(a30Bi CTaHU MOJIIMEPIB

Tema 7. Peonoris
MOJIIMEPHUX MaTepialliB

Tema 8. Po3unnn
BHCOKOMOJICKYJIIPHUX
CIOJTYK

Tema 9.
[TomienekTpomiTu

Tema 10. Meronu
JOCIIJKCHHS Ta
(dpakxiionyBaHHS
TTOJTIMEPIB

Tewma 11. Jlanrorosa
noJiMepH3ais

10

Tema 12.
CriBnoJriMepu3artis

Tema 13.
TTonikoxaeHcaris

Tewma 14. IleperBopeHHs
[UKITIB Y JTiHIHHI
MaKpOMOJIEKYJIH

Tema 15. Ximiuni
IIePETBOPEHHS TTOTIMEPIB

Tema 16 JlecTpykitis i
crabisizanis mojaimMepiB

Tema 17. Oxpemi
TIPEICTABHUKH TOJIIMEPIB

Tema 18. Meronu
nepepoOKu NOoTMepiB y
BHPOOH

4

Pazom 3a posaisiom 1

100

64

36

100

12

88

Po3aia 2. JlaGoparo

HI 3aHATTA

Tema 19. Buznauenus
MOJIEKYJISPHOI MacH
MOJIiIMEPiB METOIOM
BiCKO3UMETPil

12

16

12

Tema 20. 3ayexHicTh
MOJTYJISL TIPYKHOCTI
TTOJTIMEPIB BiJ BETMIHHU
HABaHTAXEHHS

14

10

Tema 21. OriHka CTyneHK]
TTOJTi ICTIEPCHOCTI

MaKpPOMOJIEKYTT

11
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Tewma 22. lonooOMiHHI
BJIACTHBOCTI
MOJIIENIEKTPOJIITIB 1 6 > 14 4 10
ciT9acToi OyJI0BH
Tema 23. BusHaueHHA
KOHCTAHT AUcoLianii
TMOJTIEJIEKTPOITITIB 11 6 5 5 5
MetojioM pH-MeTpuyHOro
TUTPYBaHHs
Tema 24. [Tonimepuzaris i
CHiBMOJTIMEPHU3AILis
MOHOMepiBIZ; MaIcIi B 14 8 6 14 4 10
NPUCYTHOCTI iHiIiaTopa
Tema 25. Cunrtes
HOJIIMEPIB METOIOM 12 6 6 12 4 8
MOJIIKOHCH AT
Pasom 3a po3miaom 2 80 48 32 80 20 60
Yevozo cooun 180 |64 48 68 180 12 20 148
4. Temu J1a00PATOPHUX 3aHATH
No Hazsa temu KinbkicTb
3/ TOIUH
1 BuznadueHHs MOJIEKYIISIPHOI MacH IOJIIMEPiB METOIOM BiCKO3UMETPIi. 8
2 3amneKHICTh MOAYISA NPY>KHOCTI MOJIIMEPIB B/l BEIMUMHU HABAaHTAKEHHS 6
3 Or11iHKa CTYIIEHIO TOJIiTUCTIEPCHOCTI MAKPOMOJICKYJI 8
4 loHOOOMIHHI BIAaCTUBOCTI MOJIENIEKTPOIIITIB CITYACTOI OyI0BH 6
5 Bu3HaueHHS KOHCTaHT AWcCOIliamii IMONiENeKTpoNiTiB  MeTtogoM pH- 6
METPHUYHOTO THTPYBAHHS
6 [Monmimepu3amis i chiBHnojiMepH3allis MOHOMEpIB B Maci B IPHCYTHOCTI 8
iHiIiaTOpa
7 CuHTe3 noiMepiB METOIOM MOJIiKOHACH CAITi1 8
Pazom 48
5. 3aBaanHs 1Js1 cCaMOCTIiTHOI po6oTa
Kinbkictb
Ha3sa Temu
TOJOVH
6-ii ceMecTp
Tewma 1. 3aranpHi 0cOOIMBOCTI BUCOKOMOJIEKYIIIpHUX crtontyk (BMC) ta ix mpakTudHe )
3HAYCHHSI
Tema 2. Ximiuna OynoBa Ta kinacugikarliss MAKpOMOJIEKY I 2
Tema 3. MonekynsapHa Maca oxiMepiB 2
Tema 4. Konirypaitist MaKpOMOJIEKYJI 2
Tema 5. Kondopmariii Ta rHy9YKiCTh MAKPOMOJIEKYT 2
Tewma 6. ArperaTHi i ¢pa30Bi cTaHU TOJTIMEPIB 2
Tema 7. Peornoris moniMepHUX MaTepiatiB 2
Tema 8. Po3urHM BUCOKOMOJIEKYJISIPHUX CIIOJIYK 2
Tema 9. ITonienexTpomniTu 2
Tema 10. Meroau gociiKeHHS Ta PpaKiioOHYBaHHS MOJIMEPiB 2
Tema 11. Jlanmrorosa nomiMepuzanis 2
Tewma 12. CniBnoniMepuzaiis 2
Tewma 13. IonikormeHcais 2
Tema 14. IlepeTBOpeHHS HUKIIB y JTiHIHHI MAKPOMOJIEKYJIH 2
Tewma 15. XimiuHi mepeTBOPEHHS MOTIMEPIB 2
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Tewma 16 JlecTpykitist i cTabimizartis mojiMepin 2

\S)

Tema 17. Oxpemi npecTaBHUKY MOJIIMEPiB

[\

Tema 18. Meroau nepepoOKu MOTiMepiB y BUPOOH

7-1 ceMecTp

Tema 19. BuzHaueHHs MOJIEKYISIPHOT MAaCH TOJIIMEPIB METOJIOM BiCKO3MUMETpIi

Tewma 20. 3anexxHiCTh MOAYIISI IPYKHOCTI TOTIMEPIB BiJl BETUYMHN HABAHTAXKCHHS

Tewma 21. O1iHKa CTYTICHIO TOJIUCTIEPCHOCTI MAaKPOMOJIEKYT

Tema 22. [oHOOOMiHHI BIaCTHBOCTI MOJIENEKTPOIITIB ciTIacTOl Oy10BH

Tewma 23. BusHaueHHs KOHCTAHT JUCOLIAIIT MOJIIEICKTPOIIITIB MeTO0M pH-MeTprudHOTrO
TUTPYBAHHS

DN [N [W|W A~

Tewma 24. IoximMepu3artis i criBmoxiMepHu3allisi MOHOMEpPIB B Maci B MPUCYTHOCTI
iHimaropa

Tewma 25. CuHTE3 MONIIMEPiB METOJOM ITOTIKOHACHCAITIT

Pazom 68

6. InguBinyanbHi 3aB1aHHsA
He nepenbaueno HaBYaIbHUM TUTAHOM.

7. MeToau KOHTPOJIIO
6-ii cemectp: [loTouHM KOHTPOIIb HA JIEKIIsIX. BUKOHAHHS KOHTPOJIBHOT pOOOTH.
CemecTpoBuii 3aiik (mUcbMOBa po0OTa).

7-i1  cemectp: CxmamanHs KoJOKBiymiB. Po3B's3yBanHs 3amad. CemecTpoBHI €K3aMeEH
(mucerMoBa poboTa).

Temu K0J10KBiyMiB

1. Knacudixkarisi, cuHTe3, XiMi4HI TIEepEeTBOPEHHS, ACCTPYKIIisl, CTaliii3allis moxiMepiB, oKpemi
MIPEICTaBHUKY TOJIIMEPiB, IepepoOKa MoIiMepiB Y BUPOOH.

2. Monekymsapui Macu BMC, xondirypauii makpomoseky, KoH(pirypaiiiina izomepisi, THy4KiCTh
MaKpOMOJIEKYJIIPHOTO JIAHIIOTa, TMPYXKHICTh MOJIMEPHOI CITKHM, arperatHi i ¢a3oBi cTaHu mosimepis,
¢hi3uuHi  cTaHWM aMOp(HHMX TIIONMIMEpiB, TeUid TOJIMEPHUX pITWUH, peJaKCaIiiHi BIACTHBOCTI,
B'SI3KOIPYXKHICTD TONIMEPHUX CHUCTEM, TEOpis penTamiid, HaAMOJEKYJSApHA OpraHizallis MoJiMepiB B
aMop(GHOMY Ta KPUCTATIYHOMY CTaHaX.

3. Po3umHM mTOJIMEpIB, MOJIEIEKTPOJITH, IOHOOOMIHHI TPOIECH, METOMU JOCTIKCHHS Ta
(hpaxiioHyBaHHS MTOJIIMEPIB.

[Ipu ckmaganHi KOJOKBIyMY CTYACHT Ma€ IaTH BIAIIOBIII HA TEOPETUYHI MATAHHS, IO BITHOCATHCS
JI0 TEMATHKH KOJIOKBiYMiB Ta pO3B’'s3aTH 3a1a4i (IUB. TOIaTOK).

8. Cxema HapaxyBaHHs 0aniB

6-ii ceMecTp

IHoTouHM KOHTPOJIb KonTtpoJsbna po6ora CemecTpoBuii 3aJ1iK Cyma
(mucpMoOBa po6oTa)
15 25 60 100

7-11 cemecTp

Buxonanus CriajaHHS KOJIOKBiyMiB, CemecTpoBuii Cyma
JlabopaTopHHMX poOdiT PO3B'SI3yBaHHS 32124 eK3aMeH (MUCbMOBa
poboTa)

Komoxsiym 1: 15
7 pobit x 2 6ana = 14 Konoxsiym 2: 15
OautiB Konoksiym 3: 16
Pa3om 46 6aJiB

40 100

HIxana omiHIOBaHHA
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Cywma GaiB 3a BCi BUIM HaBYATBHOI Orinka Juist YOTUPUPIBHEBOL
TSTTEHOCTI TIPOTSATOM CEMECTPY IIKaJTK OI[IHIOBAHHS
90 — 100 BIZIMIHHO
70 — 89 nobpe
50 — 69 3a0BLJIBHO
1 -49 HE3aJJ0BLIBHO

9. PexomeH10BaHa JiTepaTypa

OcHoBHa JiTeparypa

1. Cemunkos 0. JI. BeicokomonnekynspHbie coequaeHus. M.: Akagemwst, 2003.

2 TloBapukep B.P., Bucsanatxan H.B., lllpuaxap JIx. [Tonmumeps! / [lep. ¢ aHri1. moa pea. akan.
B.b. Kabanosa. M.: Hayka, 1990.

3. Cytsarun B.M., bonganerosa JI.M. Xumus u ¢usnka nmonmumepoB: YueOHoe mocoome. ToMck:
Wzn-po TITY, 2003.

4. Kupees B.B. BricokomonekynsipHble coeTuHeHus: Y4ueOHUK A By30B. M.: Bricmias mkoa,
1992.

5. Ximisi BHCOKOMOJICKYJISIPHUX CTONYK: HaBuansbHUi mocionwk / 1.K. Imenko, H.I. I'ynsera, JI.B.
Mipormnuk, B. /1. Kanyrin, B./l. Opnos. — Xapkis: XHY, 1998.

JonomixcHa JiTepaTypa

6. I'poccoepr A.1O., XoxmnoB A.P. ®usnka B mupe moimMepoB. M.: Hayka, 1989.

7. Kypenkop B.®D. Xumusi BBICOKOMOJIEKYJISIpHBIX coenrHeHud. KoHcmekr sekumii. Kazasb:
Penakuus “Bytneposckue coobmenus”. 2004.

8. Tarep A.A. ®uU3UKO-XUMHUS IOTUMEPOB. S5-€ U3, iepepad. u mpor. - M.: Xumus, 2008.

9. CrpenmxeeB A.A., [epesurkas B.A. OCHOBBI XUMHHU BBICOKOMOJICKYJISIPHBIX COCAMHCHHM. 3-¢
u31., nepepad. u gon. M.: Xumus, 1976.

10. lyp A.M. BeicokoMoneKyIsipHeX coOequHeHHs. 3-¢ u31., mepepad. u gon. M.: Beicmas mkona,
1981.

11. Oynuan [Ix. OcHoBBI xumMuH nosiuMepoB / Ilep. ¢ anria. M.: Mup, 1974,

10. ITocunannas Ha indopmauiiini pecypcu B InTepHeTi, Bineo-jekiii, iHIle MeToAMYHE
3a0e3meyeHHs

MetoauuHe 3a0e3ne4YeHHA
Indopmarist Ha caiiTi http://chemo.univer.kharkov.ua/department/students.htm
[porpaMa HaBYAITLHOT TUCIUTLTIHU.
[TigpyaHuKH.
HapyanbHi nociOHVKY.
Ormmcu mabopaTtopHUX pooirt.
HaGopu KOHTPOIBEHYX MMTaHb VTS TIOTOYHOTO KOHTPOJIFO 3HAHb.
HaGopu TecToBUX MUTaHb JIs BXiJJHOTO KOMITHOTEPHOIO KOHTPOJIIO 3HAHb.
3aBnaHHs 1151 KOHTPOIILHOT pOOOTH.
Ex3amenartiiidi OU1eTH.

VVVVVVVYY

JlopaTok
IIpukjagu KOHTPOJIbHUX MUTAHB i 32124 10 KOJIOKBiyMiB

Konoxsiym 1. Kitacuikaris, cuaTes, XiMidHI IepeTBOPEHHS, JECTPYKIIis, cTabiTizallis MoJIiMepiB,
OKpeMi TIpeICTaBHUKH TOJIIMEPIB, IIEpepoOKa MOTIMEPiB Y BUPOOH.

1. Ski (sxke) TBepIKEHHs 00 noieTrwientepedranary —O—(CHz)-0-0C-CsH—CO- ¢ npaBuIbHUME
(npaBuIbHEM)?


http://chemo.univer.kharkov.ua/department/students.htm
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a) MpoCTHii moiedip, 0) TOMOTIEITHUH TIOJTIMEp,
B) NIiHIMHUI moniMep, T) eIEMEHTOOPTaHIYHUH ToJTimMep.
2. Hanwmite piBHAHHS peakuild yTBOPEHHS MOMIMEPIB 3 TAKMX MOHOMEPIB:

a) H,N-(CH,)s-NH, ta CI(O)C-(CH,),-C(0)Cl,
6) CH,=CH-CN,

8) HO-(CH,)s-COOH,

r) HO-R-COOH + HO-R -OH.

3.

10.
11.

12.

13.

14.

15.

16.

17.

18.

Kiracudikyiire peakinii yTBOpeHHsI TOITIMEPIB.

Hamumite cTpykTypHi (QOpMYyIH TakuX IMOJIMEpiB: XJIOPONPEHOBUH KaydyK, MOMiaMia-6,
MOJIBiHIJIOBUN CIHIPT, ITOJIiICTUPOIL.

Buxopnsun 3 MeTaHy, CHHTE3yHTe MOMIBIHIIXJIOPHI, HAIMUIIITE PIBHSHHS BIAMOBIIHAX PEaKIIiH.
3niCHEHHS SKHUX PEaKIliii JO3BOJUTh HAJATH MOMIBIHUIXJIOPUIY BIACTUBOCTI MOJIIEIEKTPOJITY?
[NonmimeTmnMeTakpunaT (HAOMLITE CTPYKTYpPHY (QOpMyNy) CHHTE3yIOTh PagUKaIbHOIO
nojiMepu3auiero B Maci 4 cycnensii. Lle — mpo3opuii riacTuk, mo 3a 3BUYaiHMX YMOB Mae
KpHCTaNiuHy / aMopdHy / CKIONOAIOHY / BHCOKOEIACTHYHY) CTPYKTYpy (0OrpyHTYyiiTe CBiii
BUOIp), 100pe PO3UMHSAETHCS B TAKUX POIUMHHHUKAX: (oOrpyHTYyiiTe cBiii BUOID).
3’scyiite kputepili BHOOPY HU3BKOMOJEKYISIPHHX CIONYyK (MOHOMEpIB) 1 BiJIOBIIHUX
KaTajizaropiB abo iHIIIaTOPiB OAepIKAHHS IOJIMEPiB METOIOM TIOJIMEpH3aIlii cepen HaBeICHUX
HIDKYE CIOJTYK (MOHOMEDIB 1 1HILIATOPiB a00 KaTalli3aTopiB), 3HANAITH CHCTEMH, TOOTO MOHOMED
— karamizarop (iHimiaTtop), 34aTHI A0 CTBOPEHHsS MOMiMepHOro naHiora. Oxapakrtepusyirte
MEXaHI3M 1 3amuIITh BIANOBIAHI peakIlii: MOHOMEPHW — CTHPOJ, BIHUIOYTHIIOBiH edip,
METHJIMETaKpuiar, (hopMaibIeri, i300yTHiieH; KaTai3aTopy (iHIliaToOpH) — MePOKCH]] OCH301TY,
TpudTopun 6opy, H-OyTHILTITIH, cipyaHa KHCIOTa, aMil HaTPifo.

OxapaxTepusyiiTe KpuTepii, sSKi BH3HAYAIOTh THII MEXaHI3My peakIiil moiiMepu3arii i BUOIp
MOHOMEpIB. 3’CyiTe MOKINBICTh YTBOPEHHS MOJIIMEPIB B IPUCYTHOCTI KUCIIOT JIbIoica 3 TakuX
PEYOBHH: OITOBAa KHUCJIOTA, AalleTWJICH, MPOIiIeH, i3ompeH. HaBemiTh BiNMOBiJHI piBHSIHHS
peaxiliil i 3a3HauTe MEeXaHi3M.

Imimiaropr  Ta iHTIOiTOpM peakiiit momimepm3artii. IlpmHmMm gii 1 mapameTpH, AKi
XapaKTepU3YIOTh X aKTUBHICTh. 3’sICYHTe, B MPHUCYTHOCTI SKUX 13 MEpeNiYeHuX HUKYE CIIONYK
MOYXKHA OJIEpKaTH MOJIMETUIMETaKpWIaT MOTIMEPHU3aLi€l0 BiAMOBIAHOTO MOHOMEpPY: a) KUCCHb
MoBITPs; 0) Tepokcua OeH30iMy; B) H-OyTwimmiTii; r) HiTpobenzom;, mx) CuCl,, e) LiHSO,.
HaBeniTh piBHSAHHS BIAMOBITHUX PEaKIIii.

OnHiero 3 iHIMIIOIOYMX paAuKaIbHy MOJIMEPH3ALiI0 CUCTEM € CUCTEMa TiJPONepPOKCHI KyMOIY —
BOJHUHN po3unH comi koOanbTy(I1l). 3amumniTe piBHSHHS peakilii yTBOPEHHS BUIBHUX paJHKAaliB y
IMid cHCTEMI Ta peakIilo ToJiMepu3allii MeTHIMeTakpuiary. Po3'acHiTh, SIKWH CIocio
NpPOBEJICHHST ToMiMepu3anii (y Maci, po34mHi, CyCleH3iliHy, eMyIbCiiHy MOJIMEpH3allilo) CIix
BUKOPHUCTATH B LIbOMY Pa3i.

OxapakTepu3yiTe OCHOBHI CITOCOOW TTPOBENCHHS PaANKaIBHOI ITOTiMepH3aIlii.

OxapakTepusyiiTe OCHOBHI Ta mOOIYHI peakmii, sKki BiAOYBalOThCS MpPH TONIMEpU3aIii
METHJIOBOTO edipy METaKpUIIOBOT KUCIOTH B XJIOPO(HOPMHOMY PO3UHHI.

Busnaute, sskuM OyJe BiIHOIIEHHS IIBUIKOCTEH peakiild mojiMepu3alii y po3unHax, HepIui 3
SKMX MICTHTh CTHPOJ Y KOHIIGHTpamii 5 Monb/ Ta mepekuc OeHsoiny y kouenrpamii 0.005
MOJIB/JI, a APYTUH — CTUPOITYy KOHIIEHTpalii 8 Moib/1 Ta mepekuc Oensoiny y konuentpauii 0.001
MOJTB/I.

SIki KOMITOHEHTH BXOJSATH IO CKIIAMy CYMIII I eMyJIbCIHHOI MmomiMepur3amnii? BkaxiTh
MO3UTUBHI Ta HETaTWBHI PHCH LBOTO croco0y TPOBEICHHS MoJliMepu3alii y MOpIiBHSHHI 3
NOJIMEpH3aLi€I0 Y Maci Ta y PO34HHi.

OxapakTepu3yiTe OCOOJHMBOCTI aHIOHHOI IONiMepH3allii Ta TMOSACHITh NPHYWHA YTBOPEHHS
,»KHBHX JIAHIIOT1B”. PO3MIISHbTE KIHETHKY aHIOHHOT MOIiMepH3ariii.

OxapakTepu3yiiTe OCHOBHI clIocoOM MPOBEACHHS 10HHOT MoIiMepu3alii.

3anponoHyiTe CHoci0 OJAEpKaHHS CTEPEOPEryJSIPHOTO  MOJi-O-METHICTHPOIY, HAMUIIITh
PIBHSIHHS peakiiid.

Harmumnite piBHAHHS pEakIlii CHHTE3Y TOJICTHPOIY METOAOM KaTiOHHOI TojiiMepu3allii y
npucytHocTi cynbdarHoi(VI) kucnotn. Sk 3MIHHTBCS CTYMiHBb MOJIMEpH3alii MONiMepy IpH
301IbLIEHH] MacOBOT YaCTKH CTHPOJY Y peakmiiiHomy cepenosuii Big 30 o 80 %?

Sxi cnocoOu n00yBaHHS TPUIICIICHUX Ta OJOK-CHiBMoJiMepiB BaM Bimomi? HaBectw mo aBa
NPUKJIaIN CUHTE3Y MPHIICTICHUX Ta OJIOK-CITiBIOTIMEPIB.
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Big sxuXx YWHHUKIB 3aJICKHUTH CKJIAJ CHiBIOJIMEPYy NPH paJauKaIbHIN CIIBIOTIMEepU3aIii?
[MonikoHAeHCAalis: TOHATTS, TPUKIAIHN Peakiiil (pIBHSIHHS), THITH ITOJIIKOHICHCAITIT.

OCHOBHI YHHHHKH, 1110 BIUTHBAIOTH HA CTYITIHB IMOJIIMEpH3aIlil IPH IMOTIKOHICHCAITI].

[TpuunHU HU3BKOTO CTYIEHIO MOJIiMEpU3allii MPOAYKTIB MOJIIKOHACHCAITII.

[IpoananizyiiTe MOXKIMBICTh YTBOPEHHS UKIIIB P MONIKOHAEHCALiT TAKMX MOHOMEPIB.
HaBenite mpuknagm XiMi9HUX MEPETBOPEHB IMONIMEPIB, MO BiAOyBalOThCS 0€3 3MiHU CTYIECHIO
MOJTIMEPHU3aIlii MAaKPOMOJIEKY L.

Sk nmenomiMepu3ylOTbCA NpU TEPMIUHIM JecTpyKuii Taki MOJIMEpH: MOJi-O-METHJICTHPOI,
nojiiterpadTOpeTHICH, NoJiMeTHIMeTakpuiaar? HaBemith, SKIIO  MOXIJIHMBO, PIBHAHHS
BIJINIOBITHUX XIMIYHUX PEaKIiil.

Tunu XiMiYHUX TIEPETBOPEHb, MO BiAOYBAOTHCS 31 3MEHIIEHHSIM CTYIIEHIO ITOJIiIMepH3alii
oJTiMepy.

OxapakTepu3yiiTe OCHOBHI cItocoOu mepepoOKH y BUPOOH TEPMOTUIACTHYHUX MOJIIMEPIB.
OxapaxTepu3yiiTe OCHOBHI CTIOCOOH OJiepKaHHS BUPOOIB i3 TEpMOpPEaKTUBHUX TMOIIMEPIB.
OxapakTepu3yHTe OCHOBHI CIIOCOOU TTEPEpOOKH Yy BUPOOH BOJTOKHOYTBOPIOIOUNX TTOTIMEPIB.

KosokBiym 2. Monekynspui macu BMC, kon¢iryparii makpomomnekyin, KoHbirypaiiiina

i30Mepisl, THYYKICTh MaKpOMOJIEKYJISIPHOTO JIAHIIOTa, MPYKHICTh IOJIMEPHOI CIiTKH, arperartHi i ¢a3osi
CTaHU TmoJNiMepiB, (i3umuHi cTaHW aMOp(HUX TONIMEpiB, TeWis MOJIMEPHHX PiAWH, pelakcaliiii
BJIACTHBOCTI, B'S3KONPY>KHICTh TMOJTIMEPHUX CHUCTEM, TEOpis penTauili, HaJMOJEKyJsIpHA OpraHi3alis
MoJIiMepiB B aMOP(HOMY Ta KPUCTAIIYHOMY CTaHaX.

wok W

[MoHATTS MONEKYJNSApPHOI MacHh TMOJIiMEepiB Yy TOPIBHSAHHI 3 MOJEKYJISPHOIO  MAacolo
HHU3bKOMOJICKYJIAPHUX CIIOJYK.

[ToHATTS cepeTHpOUNCIIOBOI Ta CEPEIHFOBArOBOT MOJIEKYJIIPHIX Mac Ta 3B'A30K MiXK HIMH.
®paxiioHyBaHHS MOJTIMEPIB 32 MOJEKYISIPHUMU MacaMH.

Meronu BusHayenns senmmaus M, M,

M , - [IpUYMHU BIIMIHHOCTI LMX MOJICKYJISIPHUX Mac.
[Ipu mocmimkeHHI MPOAYKTY MOJIKOHACHCAI] TeTpaMEeTWICHINAMIHy Ta aIUIiHOBOI KHCIIOTH
3HAMIITN, MO BMICT KiHIEBHX KapOOKCHIBHHX TPyH y momimepi cranoButb 1-10° Momb/T.
Pospaxyiite cepeJHLOUNCIOBY MOJIEKYJISIPHY Macy Ta CTYMiHb OJiMepu3allii.

Pospaxyiite 3Hauenns BeqmumH M i M cymimi momimepis, sika Mictuth 1 r momiMepy 3

MonexyspHoro Macoro 10* Jla i 1t monimepy 3 Monexynsporo mMacoro 10°/Ta.
BusHauTe cepeqHpOUHCIIOBY Ta CEPEIHHOBATOBY MOJEKYIISIPHI MacH i CTYMIiHb MO AUCIIEPCHOCTI
nornimepy, skuii Mictuth 30% Makpomonekyd 3 MonekyispHoro Macoro 100000 Ha, 20 %
MaKpOMOJIEKyJ 3 MoJeKyIspHoro Macoro 200000 Ha ta 50 % MakpoMOJIEKyIN 3 MOJEKYISPHOIO
Macoro 300000 [a.
3anpornoHyHTe aBa CIIocoOn po3mijieHHs Ha (Ppakiii 3 pi3sHUMH MOJCKYJISIPHIMHA MacaMH 3pa3Ky
MOJIICTHPOITY.
YucnoBi QyHKii MonekynsipHo-macoBoro posnofiny (f,(M)) Tpbox 3pa3kiB moiyiMepiB MaroThb
TaKu# BUL;

£.(M)

M
3’scyiiTe, B IKOMY CHIBBiZHOLICHH] 3HAXOIATHCA CEPEAHbOMACOBI MOJIEKYIISIpHI Macu. Biamosinb

oOTpyHTYIiTE.

10.
11.

OxapakTepu3yiiTe KOHpIrypailiifHy 130Mepito MoJiMepiB, HaBSAITh BiANOBIIHI IPUKJIAIH.
Kondirypauiiini izomepu mnomiMepiB. [loHaTTs koHdirypauii i koHgopmamii. Ski iCHYOTb
BIZIMIHUA MiX HAMH?
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HaBenite mnpukmamn (CTpyKTypHI GopMynn) KOHGITYpaIrifHUX 130MepiB  MaKpPOMOJEKYIT
CTepeoperysipHoro nomidyranieny-1,3.

OcobauBocTi KOH}IrypauiiHoi i3omepii nmosimepis.

OxapakTepu3yiTte MOIETh  BIIPHO3WICHOBAHOTO  JIAHIIOTA, IIOBOPOTHO-I30MEpPHHM  Ta
NEePCUCTEHTHUI MeXaHi3MHU THYIyOCTi MaKPOMOJIECKYIIH.

BuBenits ,,ipaBuio KBaAPaTHOTO KOPEHS .

Po3’sicHITh, sikuii (HI3MYHUI CEHC Ma€ TIOHATTS “BUKJIIOUEHUH 00’ eM”.

OxapaxTepu3yiTe YMHHAKH, 10 BIUINBAIOTH HA KIHETHYHY T'HYUYKICTh MAaKPOMOJIEKYIL.
[IpoanamizyiiTe, Y iCHye B3a€EMHHI 3B’S30K MiX THYYKICTIO MaKpOMOJIEKYJ 1 BEJIHYHHOIO
CETMEHTY.

OO6roBopiTh Teopemy Diopi Ta ii 3HAUCHHS.

OxapakTepusyiiTe  xapakTep  TEIUIOBOTO  PyXy  MakpOMOJEKYJ Yy  CKIOMOXiIOHOMY,
BHCOKOEJIACTUYHOMY, B'SI3KOTEKY4YOMY CTaHaX. SIKMH 3MiCT MalOTh TeMIepaTypH CKITyBaHHS,
PO3M'SKILIEHHS Ta TEKYYOCTI 1 Bi IKHX TOJIOBHHUX (PAKTOPIB 3a51€KAaTh?

Ha3zBiTh yMOBH, 3a SIKUX BiI0YBa€THCS KPUCTATI3AIIS ITOIIMEPIB.

IIlo Take CTymiHb KPUCTAIIYHOCTI 1 IK HOTO MOXHA BU3HAYUTH?

Po3’sicHITh, y YoMy TIpy’KHA i BHCOKOenacTHYHa JAedopMariii moaioHi, a siki pUcH X BIIPi3HAIOTS.
Ski excnepuMeHTanbHI (akTH CBiTYaTh NP0 CHTPONIMHY NPUPOAY BHCOKOEIACTHYHOI
nedopmarrii?

Ski (akTopw BIUTMBAIOTH Ha TEMIIEPATYpHHH IHTEpBaN iCHYBaHHS BHCOKOEIACTUYHOTO CTaHY
HOJiMepiB.

Po3'sICHITH CYTHICTH BHCOKOCIACTHYHOCTI 3 TIO3WIIM TEepMOIWHAMIYHOI Teopii, HaBeIiTh
HeOOX1IH1 BUKIIAIKH.

Po3'sicHITh CyTHICTH BUCOKOEIACTUYHOCTI 3 IMO3UIIA CTATUCTUYHOI TeOopii, HABEIITh HEOOXiHI
BUKJIA/IKU.

OxapakxTepu3yiTe YMHHAKH, 110 BU3HAYAIOTh TEMIIEPaTypy CKIIyBaHHS.

OxapakTepu3syiTe Xapakrep 1 IpUpoy pelakCalliifHuX SBUII TPy IepopMallii moIiMepiB.

KosokBiym 3. Po3uunu mosnimMepiB, MOMIEICKTPOIITH, I1OHOOOMIHHI MPOLECH, METOIH
JOCTKeHHS Ta (paKIiOHyBaHHS MTOJIIMEPIB.

1.
2.

11.

OxapakTepu3yiTe 0COOJMBOCTI PO3UMHEHHS ITOTIMEPIB.

HasBith mapameTpu, 3a IOTMIOMOTOIO SKHX MOXKHA OLIIHUTH TEPMOJWHAMIUHY SKICTh PO3YMHHUKA
it BMC. 3’sicyiite ix ¢isuunumii ceHc.

OcobauBocTi po3seneHux po3uuHiB BMC y cniBcTaBieHHI 3 pO3YMHAMH HU3bKOMOJIEKYJISIPHUX
CTIONTYK.

Skt Gi3UYHUE 3MICT Ma€ MOHATTS «BHKIIOYEHHH 00'eM» I OKpeMoi MakpOMOJEKYIH Ta
PO3UYMHY TONIIMEPY 1 SIK BOHO BUKOPUCTOBYETHCS s Kiacuikarii po3unHHUKIB?

3a KO0 03HAKOIO MOIUIMIOTH, POZUMHHHUKHN Ha moraHi Ta moopi? [laiiTe BiANMOBiAb, BpaxOBYIOUH
CTaH MaKpOMOJIIEKYJl Y pO3UMHAX.

Hpyruii BipianpHUI Koe(ilieHT, WOTO eKCIepuMeHTadbHe BH3HaueHHS. [losICHITH, YoMy JUIs
PO3YMHIB TIOJIIMEPiB MOXKIINBI TeTa-yMOBH, Ta HaBEAITh HEOOXiTHI BUKIAIKH.

Sxuit BUA MaloTh 3aJ€KHOCTI HABEACHUX B'SI3KOCTEH BOAHOTO PO3YHHY TMOJIIMETaKpHUIOBOI
KUACJIOTH Ta OEH30JbHOTO PO3YMHY MOJICTUPONY BiA KOHLEHTpauii momiMepiB? Biamosini
MOSICHITb.

OrmiHiTh TPHOIM3HO KOHIICHTpAIlil0, TPH JIOCATHCHHI SKOi PO3YMHUA TOJICTHPOILY Y
0-pO3UNHHIUKY TIEPEXOLSITh MEKY PO3BEICHMII/HAMIBPasBeNeHHIT (C ), SKIIO CepeiHill KBampar
BiICTAHI MiX KiHIIMM MaKpOMOJIEKY/ISPHOTO JIAHIIOTY MOJICTHpONy cTaHoBMTH 100 HM®, a
CepeHBOYNCIIOBA MOJIEKYIIIPHA Maca momictupony nopisaioe 100-10° [a.

[TizGepiTh nBa XOPOIII Ta JBa MMOTaHi POZYMHHUKY [T OTiETHIICHY.

. Po3'acHiTh, BicKO3UMETpUYHE IOCTIKEHHS PO3UYMHIB B SIKOMY 3 PO3YMHHHKIB — XOPOLIOMY YH

MMOTAaHOMY — OUTBINT IPUHHSITHE JJIS1 BUBHAYCHHS MOJICKYJISIPHOI MacH TOJIIMEpy .

[ITo MokHa cka3aTH Mpo KOH(OpPMAIlii0, BUKITIOUCHHNA 00'eM MakpOMOJIEKYN Ta O-temmeparypy,
BUXOJSYM 13 3HaueHb MapaMeTpy o piBHAHHA Mapka-Kyna-XayBiHKa Il TOJaHUX HIDKYE
CHCTEM MOJiMeP-PO3UUMHHUK rpu 30 °C?

[omimep PozunaHNK o
TPHHITPAT LIETION03H eThareTar 1.0
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MTOJTIaKPHITOBA KHACIOTA JliOKCaH 0.5
noJlieTHIIeHTepeTaIaT (henon+rpuxsiopdenon 0.47
MOJIiBIHLIAIETAT METaHOI 0.6

12. Konneatposani po3unan BMC. [Tnactudikaropwu, ix kmacudikaris.

13. Hdparmi Ta ix xnacudikamis. CXoxi pUCH Ta BIAMIHHICTD ApariiB BiJi KOHIEHTPOBaHUX PO3UMHIB
HOJiMepiB.

14. Sxuii cTaH HA3WBAIOTH PiIKOKPUCTATIIIHAM ?

15. IomienekTpoiTh: MOHATTS, kKinacudikarisa. [Ipukimamn XiMidHAX (GOPMYIT €IEMEHTAPHUX JIAHOK
Pi3HUX THITIB (32 KJIacu(iKalico) MoMieIeKTPOITIB.

16. Oxapakrepu3yiite crnenudigyHi BIACTUBOCTI MOJIENEKTPOIITIB  (TIOITIOCHOB, MOJIKHUCIOT,
MOJTiaM(OJTiTiB).

17. Tunu koHpOPMALIiH MMOITiEIEKTPOIIITIB B po3urHax. MeTonu (eKCriepUMEeHTalbHI) 1X BU3HAUCHHS.

18. OOroBopiTh OCOOMUBOCTI 10HI3aWIMHUX PIBHOBAr Yy pPO3YMHI MOJiBiHiIMaMiHy. Sku 3MmicT Mmae
«XapakTepUCTUYHA KOHCTaHTa»? 3ampoloOHyHWTE CIIOCI0 eKCIEepPUMEHTAIFHOIO BHU3HAYCHHS
XapaKTepUCTUIHOI KOHCTAHTH MPOTOHI3AIlii aMiHOTPYI MOJIiBIHIIAMIHY .

19. Metonom pH-MeTpryHOTrO TUTpYBaHHS AOCTiAXKYBalH BOIHI PO3YMHH MPOMIOHOBOI KHCIOTH Ta
MOJIIAKPHIJIOBOI KHCJIOTH 1 BH3HAYalW KOHCTAaHTU Aucoriamii kucimor. Jns o06ox o00'ekTiB
300pasiTh rpadiuHo 3anexHicTh pK, KapOOKcirpyn Bif cTymiHS Aucolialii rpyn o, BiAHOBiIb
oorpyntyiite. Jist axoro 3 o0'ekriB pK, Oyne Bume mpu o=0.5, sxkmo npu o—>0 KOHCTaHTH
30iraroThCs?

20. I'onmoBHI  i3WKO-XIMIYHI ~ XapaKTEPUCTHKW 10HITIB. HaBecTwm mpuwKnIamum CHIBHO- Ta
c1a000CHOBHUX aHIOHITIB Ta PO3'ICHUTH, K Oyle 3MiHIOBATUCS iX OOMIHHA €EMHICTH MPH 3MiHi
PH po3uuny.

21. IoHoOOMiHHI piBHOBAru 3a y4acTio i0HITIB (IpUKIaan peakiii). PiBHsaasS HikombCchKOTO.

22. KationiT cynbpoByrians wictute cynbporpyns y KoHmentpamii 3.5-10° moms/r. Horo

BUKOPUCTOBYIOTh JUISI BWJIYUEHHS 10HIB KajibIlilo 3 BOAW. Po3paxyiiTe, skmii 00'eM Boau i3
BMicToM Ca 2 /11 MO’KHA OYUCTHUTH 3a JIOIIOMOTOI0 1 KI' KaTioHITY.
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