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1. Onuc HaAaBYAJBLHOI TUCHUILTIHU

XiMisi BUCOKOMOJIEKYJISIPHUX CHOJYK™ CKJIaJieHa
BIJITIOBIJTHO /10 OCBITHBO-TIpodeciiiHOT mporpamMu miAroToBky OakanaspiB Hanpsamy 102 Ximis

1.1. Mera BuKkIaiaHHsI HAaBYAJIbHOT IUCHUILTIHUA

Merto1o BHKIaJaHHS HaBYAIBHOI NUCHUIUIIHA € (DOPMYBaHHS y CTYJICHTIB YSBJICHb TPO
OCHOBHI METOJIM CHHTE3y BHUCOKOMOJIEKyIsipHHX cronyk (BMC), 3acBoeHHS CTyaeHTaMH
MPUYHH Ta MPOsBY crnenudiuaux BiaactuBocTeit BMC, o3HalloMIIeHHS CTYACHTIB 13 Cy4aCHUMU
TEHACHIIISIMH Ta HANpsAMaMHU PO3BUTKY HAyKd MPO TOIIMEpH, AEMOHCTpAllis MPAKTHYHOTO

3HAYEHHS 1IbOT0O KJIACy CHOJYK.

1.2. OcHOBHI 3aBIaHHSA BUBYEHHS IUCIUILIIHUA:

KpHUcCTan);

YVVYVY VVVYVY

1.3. KinbkicTh KpeauTiB 6.

1.4. 3aransHa xiapkicTs roauu 180.

O3HAMOMJICHHSI CTYJICHTIB 13 Cy4aCHUMH YSBJICHHAMH PO KJIacH]iKallito MoyiMepiB;
PO3TJIsA MOJIEKYJISIpPHOT OyZ10BH Ta MOP(OJIOTIi [OJIIMEPIB;

PO3IJIA] CUHTE3Y Ta XIMIYHUX NIEPETBOPEHb, JeCTPYKLii Ta ctabdinizanii BMC;

po3risa (a3zoBo-arperaTHUX CTaHIB MOJIMEPIB (pO3IUIaB, PO3UYMH, KPUCTAJ, T€ilb, PIAKUN

aHaJi3 3B'A3Ky «CTPYKTypa — BJIACTHUBICTH» B MOJIIMEPAx HA MAKPO- 1 MIKPOPIBHSIX;
3HAaHOMCTBO 3 CyYaCHUMH METO/IaMU BUBUEHHS CTPYKTYPH 1 BIACTUBOCTEH MOTIMEPIB;
00roBOpEeHHsI TEHCHIIIM Ta HaPSMKIB CTBOPEHHS MaTepiajiiB Ha OCHOBI MOJIMEPIB.

1.5. XapakTepucTHKa HaBYAJIbHOT JUCIUIUTIHHA

HopmartuBHa

[enna ¢popma HaBuaHHS

Pik miaroroBku

3-i1, 4-i | 3.3

Cemectp

6-it, 7-if | 5-ii

Jlexi

64 roj. | 12 rog.

JlaGopaTopHi 3aHATTS

48 ron. | 20 rog.

Camocriifna po0oTa

| 3aouHa (McTaHIiiiHA) opMa HaBUAHHS

68 rox. |

1.6. 3amaHoBaHi pe3yabTaTH HaBYaHHS

CTyneHTH OBUHHI TOCATTH TaKUX Pe3yJIbTaTiB HABUAHHS:

3HATHU TA PO3YMITHU:

OCHOBHI IOHATTA Ta BU3HaueHHA xiMmii BMC;

OCHOBHI eTany po3BUTKY Hayku nmpo BMC;

VVVYYVYYVY

TOJIOBHI (hOPMHU MaKpOMOJIEKYJ;

pois BMC y npuponi, 3Ha4eHHS SIK IPOMHCIIOBUX MaTepiaiis;

0c00JIMBOCTI TOTIMEPiB MOPIBHSIHO 3 HU3bKOMOJIEKYJISIPHUMH CTIOTYKaMHU;
XiMidHY KiacuQikallito mojiMepiB, THMOBUX MPEACTABHUKIB KOXKHOT TPYIIH;
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0COONMBOCTI TOHSATTS MOJIEKYJISIPHOI Mach MOJIiMepiB, MOJEKYJISIPHO-MAaCOBUH PO3MOILT
MaKpOMOJIEKYJI, BHIM CEPEIHIX MOJIEKYJISIPHHUX Mac, METONU IX BHU3HAYECHHS, KOedilieHT
TTOJTI IUCITEPCHOCTI MOJTIMEPY;

KoH]irypamii MaKkpoMoIneKkyll, KoH(IrypamiiiHy i3oMepito, BIUIMB KOHQITypanii Ha BIaCTHBOCTI
noJiMepis;

MEXaHi3MH THYYKOCTI MAaKpOMOJIEKYJISIPHOTO JIAHITIOTA;

MOJIEJTh BUTFHO3YJICHOBAHOTO JIAHIIIOTA, Pa/lyC 1HEPIIiT MaKpOMOJIEKYJIH;

MOJIENIb PO3MOALTY MAaKpOMOJEKyJ 3a po3Mipamu, Koe(dilieHT HaOyxaHHS MaKpOMOJEKYII,
BUKJIIOUEHHUH 00’ €M OKpeMOi MaKpOMOJIEKYJIH;

(haxTOpH, 110 BIJIMBAIOTH HAa KIHETHYHY Ta TEPMOJUHAMIUHY THYYKICTh MaKpPOMOJIEKYJ;

Teopemy Dropi;

CTaTHCTUYHY TEOpii MPYKHOCTI MOJIIMEPHHUX CITOK;

arperatHi i ¢a30Bi cTaHH TOJiMepiB, MeXaHi3MH (Ha30BUX TEPEXOdiB Ta BIUIMB HA HUX Pi3HUX
YUHHUKIB;

¢iznuHi cTaHu aMOp(QHHUX MOJIMEpiB, TEeMIEpaTypH CKIyBaHHS Ta TEKY4OCTi, BIUIMB Ha HHX
PI3HMX YMHHHKIB, OCOOIMBOCTI TEUil MOTIMEPHUX PiavH;

penakcaniiiHi BIaCTUBOCTI, B'I3KONPY>KHICT MOJIMEPHUX CHCTEM, TEOPII0 penTariii;
HaJMOJIEKYJISIpHY OpTaHi3allito moxiMepiB B aMOPPHOMY Ta KPUCTATIYHOMY CTaHaX;

0cO0JIMBOCTI YTBOPEHHS Ta CIIEU(iuHI BIACTUBOCTI PO3YUHIB MOJIMEPIB;

KOHIICHTpAIliliHi pe)KUMH PO3YHMHIB NOTIMEPiB, KOHIIEHTPALIiI0 KPOCCOBEPA;

Teopito Pnopi-Xarrinca;

KJacuQiKaIito po3YMHHNKIB IS TIOTIMEPiB, HA0YXaHHS MOJIIMEPY B XOPOIIOMY PO3YHHHUKY,
JpYyTHH BipiaJdbHUN KOEQIIi€HT, HOro eKCIIepUMEHTANbHE BU3HAYCHHS, TETa-yMOBU Ta PUUMHH
ix icHyBaHHS;

repexiz Kiryook-Tirooyma;

METOIH JTOCIIHKCHHS MOJIMEPHUX PO3UNHIB;

mnacTudikamio nomiMepis;

PiAKOKpHCTaNIYHUH CTaH;

KJ1acU(iKaIlio MoJieIeKTPOITITIB;

crienuQivHi BIACTUBOCTI PO3UMHIB MOJIENEKTPOIITIB, MOTIETETPONTITHE HAOYXAHHS;

10HHHI 0OMiH Ta HOTO TOJIOBHI MTPHHITUTIH;

ommrC piBHOBar IiraHa-penentop 3a wmozaeuno TeHdopaa, crmocodbu BHUABIEHHS e(eKTiB
KOOTEPaTHBHOCTI;

BHJIM I0HOOOMIHHOT EMHOCTI Ta CIIOCOOH iX BU3HAYCHHS;

(dhpakiionyBaHHS TOJIMEPIB;

TOJIOBHI METOMIN, MEXaHI3MH, KIHETUYIHI Ta TEPMOINHAMIYHI 3aKOHOMIPHOCTI CHHTE3Y TOJIIMEPiB;
NMoO14Hi peakwii mpu pi3HUX CHOCO0ax CUHTE3Y MONIMEPIB;

CIOCOOM PEryNIOBaHHS MOJICKYJISIPHOI Macu Ta OJHOPIJHOCTI NOJIMEpPiB Ha CTajii CHHTE3Y;
crocoOu POBEIEHHS CHHTE3Y TOTiMEPiB;

CIOCOOH CHHTE3Y CIIBIIOJIIMEDIB;

OCHOBHI XiMi4YHI BIIACTHBOCTI IMOJIIMEPIB: XiMIYHI peakilii, 0 He MPUBOJATH JI0 3MIHH CTYIIECHIO
MoJIiMepH3allii, Ta peaxiiii, o MPUBOIATH IO HOTO 3MiHH, AECTPYKIIiIO MOIIMEPIB;

METO/U TIEpepOOKH MOJIIMEPHIX MaTepialliB y BUpOOH;

BMITU:
MpoBOAWUTH  Kiachu(ikamiro momiMepiB 3a XiMiuHOK OymoBOoH Ta  (YHKIIOHATBHUM
MPU3HAYCHHSIM;
3alUCyBaTH XiMidHi (OPMYIH OCHOBHHX NPEACTABHUKIB KOXKHOI IPyNH MOJIMEPIiB Ta PiBHSIHHSI
peaxiiit ix cuHTE3Y;
XapaKTepHU3yBATH BIIACTUBOCTI MOJIIMEPIB HA OCHOBI iX XIMidHOT OY0BH;
BU3HAYATH CEPEeHI MOJIEKYIISIPHI Macu Ta HapaMeTpH IO JUCIIEPCHOCTI MOJIiMEpiB;
BUBOJIUTH “NPaBWJIO KBAJPAaTHOTO KOpPEHsS’, KOPUCTYBATHUCS MOJEIUIIO BUILHO3WICHOBAHOTO
JIAHIIOTa;
BH3HAYATH MEPCUCTEHTHY JOBXHHY Ta cerMeHT KyHa;
OLIIHIOBaTH T'YCTHHY 1€aJbHOrO MOJTIMEPHOTr0 KITyOKa;
BUBOAWUTHU (OPMYITH JUIS OIIHKY €HTPOMIHOIT MPY>KHOCTI TIOJIIMEPHOTO JIAHIIFOTa;
BUBOJIUTH (POPMYJIU JUISI OLIIHKK €HTPOTIi pO3YHHEHHS nojTiMepy B Teopii dnopi-Xarrinca;
00TOBOPIOBATH CHTAJIBIII] POZYMHEHHS MTOJIIMEPY B XOPOIIOMY Ta TIOTAHOMY PO3YMHHHUKAX;
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TIYMauuTH JaHi OCMOMETPIi Ta eKCIIEPUMEHTIB 13 PO3CISIHHS CBITJIa Ta BICKO3UMETDIi;
XapakTepu3yBaTH TEIUIOBUM pPyX MAaKpOMOJIEKYJ Yy CKJIOHNOAIOHOMY, BHCOKOEIACTHYHOMY,
TEKy4OMy CTaHax;

BU3HAYATH CTYIIHb KPUCTAIIYHOCTI;

HABOJHUTH MPHUKJIAAN TONIEIEKTPOITIB PI3HUX KIIACIB;

0OTOBOPIOBATH  BJIACTUBOCTI  CIIA0OKWX  IOJIENEKTPONITIB i3 BUKOPHUCTAaHHSIM  PIBHSIHB
Kaganwcrkoro, ['eanepcona-I"accennbaxa;

3HAXOJIUTH iI0HOOOMIHHY €MHICTB;

IUIaHYBaTH Ta BUKOHYBAaTH CHHTE3M BHCOKOMOJIEKYJISIPHHUX CIIOJNYK;

po3mi3HaBaTH OCHOBHI MOJIIMEPHI MaTepiaiu;

BepOaIbHO Ta HeBepOAILHO TPEACTABISATH HABUAIBHHM Marepial i pe3yibTaTH BUKOHAHHSI
nmabopaTopHUX PoOIT.

2. TemaTnuyHuii NJIaH HABYAJILHOI TUCIHMILIIHA
Po3nin 1. Buknan Teopernynoro marepiany (6-i cemecrp)

Tema 1. 3arajibHi 0c00IMBOCTI BUCOKOMOJIEKYJISIpHUX cnoJayK (BMC) Ta ix npakTuyHe 3HAYEHHS

VVVYVYVYVYVYVY
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Micne BMC cepen iHIIX XiMIYHHX CITOITYK.

MaxkpomoJiekyiia — ToJIoBHa CTpyKTypHa yactuHka BMC.

Crneunciuni BractuBocti BMC: enacTuuHicTh, HaOyXaHHS, BUCOKA B A3KICTh PO3UHHIB.
[Ipupomni Ta cuatetnydai BMC. BMC stk MatepianbHi HOCIT XKHUTTSL.

Icropist po3BuTky Hayku mpo BMC.

[IpakTuuHe 3HaYCHHS MOJIIMEPIB Ta 00IaCTi X BUKOPUCTAaHHSL.

3aranbHa XapaKTepPUCTHKA HABYAIBbHOI AUCLHUILIIHM ,,X1Misi BACOKOMOJICKYJISIPHUX CIIOJIYK .

Tema 2. Ximiuna 0yaoBa Ta kiacudikailiss MAKpoMoJaeKyJ1
Ximiyna OyJoBa MakpoMoseKyJ. BusHaueHHs MOHATTS «mosimMep». [IOHATTS MOHOMepY, JIaHKH,
TOJIOBHOTO JIAHITIOTY, OOKOBOT IPYTIH.
XimivyHa Knacudikamis MakpoMmonekysl. KapOonaHIIoroi, reTepoaanIioroBi, eIeMEHTOOPraHiuHi,
Heopraniuyai BMC.
lomoBHi ¢dopmu makpomonexyn. JIiHilHI, posramykeHi, ciT4acTi Ta TPUBUMIPHI CTPYKTYpi
MaKpOMOJIEKYJI.
I'omononimMepu Ta ciBnosniMepu. CTaTHCTUYHI, OJIOYHI 1 PHUILEIUIEH] CITiBIOTIMEpH.

Tema 3. MoJjiekyJsipHa Maca noJiimepiB
[NonigucriepcHiCTh MAaKPOMOJIEKYJI 1 IBUIIIE TIOTIMEPTOMOJIOTI].
MoJeKyIIpHO-MacOBUH PO3MIONIT MAaKPOMOJIEKYJI.
CepenHi MOJIEKYIAPHI MaCH MaKpOMOJIEKYJI.
ExcrniepuiMeHTanbHEe BU3HAUCHHS CEPEAHBLOYMCIOBUX MOJEKYSIPHUX Mac 3a KOHIIEHTPAIi€I0
KIHIIEBUX TPYIL.
KoedirmienT momiaucriepcHOCTI MaKpPOMOJIEKYIT.

Tema 4. Kongirypauiss Makpomosekya
[MonsTTsa Ta BuaM KOHDIrypamiii.
Koudirypamist manok: mwmc-, TpaHc-; [-, d-i3oMepis. XiMiuyHa i30Mepis JIAHOK JIAHITIOTY
(xoH(irypariist mpueTHAHHS JTAHOK).
JanpHiit koH}irypauidHui TOPAIOK: CTEPEOi30Mepisi MAKPOMOJIEKYJI. ATaKTHYHI, CIHANOTAKTHYHI,
i30TakTH4HI monimMepH. KinbkicHa XapakTepuUCTHKa albHHOIO KOH(DIrypauifHOro MHOPSIKY.
Po3paxyHKku JiaTHOTO Ta TPiaJHOTO CKIIATY.
OcHoOBHI KOH]Iryparlii MaKpOMOJIEKYJI.

Tema 5. Kondopmauii Ta rHy4YKicTh MAKPOMOJIEKYJT
MexaHi3MH THYYKOCTI MaKpOMOJIEKYJISIPHOTO JIAHIIOTa: TOBOPOTHO-130MEPHHUH Ta IEPCUCTEHTHHH.
[NorenuianbHi 6ap epu obepTanHs. TemIoBuil pyX JaHIIOTIB — IPUYMHA YyTBOPEHHS KOH(OpMEpiB.
KontypHa pmoBXHHAZ MakpOMOJIEKYJIM Ta CEpEAHbOKBAJpAaTHYHA BIACTaHb MDK KIHISIMH
MaKpOMOJICKy . MojielTb BUTbHO3WICHOBAHOTO JaHIfora. “I[IpaBuio kBaapaTHOTO KOPEHS .
O0'emHui B3aemoii. Bukirouennii 06’ €M Uil OKpeMOi MaKpOMOJIEKYIIH.
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IneanvHmii k1yOOK. ['ycTHHA MoniMepHOTO KITyOKa.

Makpomornekynna sK aHcaMOllb KBa3iHE3aJIe)KHHX CErMeHTIB. EQexTwBHHMIA cerMeHT (CerMeHT
Kyna). IlepcuctentHa noBxuHa.

Kinetnyna Ta TepMoaMHaMiyHa THYYKicTh. ®akTopu, MO BIUIMBAIOTH HA KIHETUYHY Ta
TEPMOJIUHAMIYHY THYUKICTb.

KoHupopwmartiitna cratucTrka MaKpoMOJIeKyJl. Po3mo iyt MakKpOMOJIEKYIT 3a pO3MipaMH.
BucokoenacTuyHicTh — yHiBepcajibHa BIIACTHBICTH IMOJIMEPHHX CITOK. EHTpomiiiHa TpyXHICTH
MOJIIMEPHOTO JIAHIIOTa Ta ii MOPIBHAHHS 3 MPYKHICTIO 17IeaTbHOTO Ta3y.

Teopema ®nopi.

[IpyxHICTH IOTIMEPHUX CITOK.

Edexr I'yxa-/Ixoyns

Tema 6. Arperarni i ¢pa3oBi cranm nosimepis
OCHOBHI cHJIN MI>KMOJIEKYJISIpHOT B3aeMo/Iii. EHeprist koresii.
ArperaTHi CTaHU MOJIIMEPIB.
TepmonnHamivuae oHATTS ¢a3u. Kpucramizaiis i maBiaeHHs — (a30Bi Iepexoan MEPIIoro Poay.
YMoBH KpucTajmizamii momiMepiB. bymoBa mojiMepiB y KpucTtamigHoMy craHi. CTymiHb
KpUCTAIIYHOCTI. HagMONeKyISIpHI CTPYKTYPH.
®iznyni craHu amoppHHX TomiMepiB. OCOOIMBOCTI MEpexoidiB BiAg OxHOrO (i3WYHOTO CTaHy B
iHmmi y nomimepax. Temmneparypu nepexoniB Tmu, Tekn, TT. Xapakrep TEIuioBoro pyxy JIaHOK i
MaKpOMOJICKYJI TIPH TMEPEeX0Jax 3 OJHOTO CTaHy B IHmMMNA. TepMoMexaHIUHI KpWBi. 3aJeXHICTHh
TEMIIEpaTyp MEPeXOoAiB BiJl MOJEKYIIpHOI Macd Ta OyJOBM MOJIiMEpiB, HAsSBHOCTI
miactudikaropiB. BrumB MoONeKymspHOi MacH, TOJIAUCIEPCHOCTI, IONEPEYHUX 3B'S3KIB,
HAIOBHIOBAYIB 1 M1acTU(IKaTOpiB Ha (OPMY TEPMOMEXaHIYHUX KPHUBHX.
YMOBH MpOsIBY BUCOKOETACTUYHOCTI.
B'si3koTexyuwii cTaH monmiMepis.

Tema 7. PeoJioria mosrimepHux MaTepiajis
3akoH ['yka — Mozenb ieadbHOro TBEpAOro Tija.
3akon H'roToHa — Mozens ieabHOT piIuHA.
OcobmmBocTi TUTacTHIHO Medopmartii.
Mogens B'S3KonpykHOCTI MakcBenna.
Mogens B’si3konpyxkHocTi Kenbpina-doiirra.
O6'eqnana MozeNb B'SI3KONPY’KHOCTI MOJIiMEpHUX Tii broprepa.
Krnacudikarris moniMepiB Ha OCHOBI iX MEXaHIYHOI MMOBEIIHKH.
Penaxcarist nedopmartii Ta penakcairist HalpyXeHHs. SBuIIe ricTrepe3ucy.
Oco0nuBi siBUIIA TP TeUil momiMepiB. Moaens penTarii.

Tema 8. Po3unHM BHCOKOMOJIEKYJISIPHUX CIIOJIYK
Ocob6mmBocTi yrBopeHHs po3unHiB BMC. Habyxanus noximepiB. CTymiHb HaOyXaHHS.
Tepmomuaamika po3unHeHHS moaiMepiB. Kimacudikarist po3duHHUKIB I ToTiMepiB. DakTopH, 1Mo
BIUIMBAIOTh HA PO3UMHEHHS moJiiMepiB. PpakLioHyBaHHS MOJIIMEPiB.
Teopis ®ropi-Xarrinca. Po3paxyHok eHTporii Ta eHTanbmii po3unHeHHA nomiMepy. [lapamerpu
TEPMOIMHAMIYHOT B3a€MOIIT 1711 pO3YHHIB TTOJTIMEPIB.
Kondopmariii mMakpomosiekysi B po3unHax. HaOyxanHs mosiMepHoro kiyOka. KoHieHTpartris
KpoccoBepa.
KomiratuBHi B1acTUBOCTI pO3uuHIB noiMepiB. OCMOTHYHUI THCK.
Cran MakpoMOJIEKYJ] y pPO34YMHax. PiBHsAHHS cTaHy. BukimodeHudd 00'eM 1 TepMOAMHAMIYHI
BJIACTHBOCTI po3unHy. KiNbKicTh 3iTKHEHB JIAHOK y TOiMepHOMY KiTyOKy. HaOyxaHnHs nomiMepy B
xopomoMy po3unHHUKY Ilepexin kmy6ok-rnodymna. Tera-ymosu. Temneparypa ®iopi.
OcMoMeTpisl PO3BEICHUX PO3YMHIB TOJIMEPIB 1 BH3HAYCHHS CEPETHHLOYNCIOBUX MOJCKYIISIPHUX
Mac.
OCHOBHI TOKa3HUKU B S3KOCTi. 3B 30K MiX B S3KICTIO 1 MOJIEKYJIIPHOIO Macor Ta (HOopMoOro
MaKpOMOJIEKYJIH.
KonnentpoBani po3umHu 1 Turactudikaiis MojiMepiB. YTBOPEHHS IpariiiB Ta iX MNpPaKTUYIHE
3HaueHHsI. SIBuie cunepesucy. [Inactudikamis noxiMepis Ta ii mpakTHUHE 3HAYECHHS.
Pigxokpucraniunuii craH.
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Tema 9. IlojiesexkTpoaiTu
[NomienextpomiTu. XiMiuHa Oy/10Ba MTOJIiEIEKTPOITITIB.
[Tomamdonitu. [30emekTpuIHa TOUKA.
Piusinua ['enpepcona-I"accennbaxa i Kauanbebkoro.
Mozens mosieNneKTpoIiTy SK MOCTiA0BHOCTI 051001B.
B's3xicTh po3unHiB momienekTpodiTiB. [lomenekTpomiTHe HaOyxaHHS.
3mmTi  TOJMENeKTPOMiTH. Tunm  10HOOOMIHHWX cMoi. KaTioHITH, aHIOHITH, pPEIOKCHUTH,
KoMIJIeKcUTH. EkBiBaneHTHICTH i0HHOTO 0OMiHy. €MHICTh ioHITiIB. KiHeTnka oOMiHYy i0HIB.
PiBHoBara oOminy ioHiB. PiBHsiHHS Hikonbscbkoro.
PiBHOBaru nirasg-penentop y po3unHax noiimepis. [lomiMep Sk enuHM HeHTp 3B'sS3yBaHHA (3a
Tendopaom). EpexTu kooniepaTUBHOCTI, X BUSBJICHHS Ta KUIbKICHUMN OIHUC.
[IpakTruHe 3HaYEHHS 10HITIB.

Tema 10. MeToau gocigxeHHs: Ta (ppaKkuioHyBaHHS NMoJdiMepiB
BusHaueHHst XiMiYHOTO cKJlaxy Ta OyJOBHU MOJIIMEPIB.
EnevenTHwmii i GyHKIIIOHATBHAN aHAJI3 TTOMIMEDIB.
CBiTI/IOBa Ta €IEKTPOHHA MiKPOCKOITis.
Pentrenorpadiunuii i cTpyKTYpHUI aHali3 TOTIMEPIB.
BuzHaueHHs pO3MOALTY MaKpOMOJIEKYJ 32 MOJIEKYJSIPHUMH MacaMy Ta CepeiHiX MOJEKYJSpPHUX
Mac.
Hpobose po3unHeHHs. J[po6oBe ocapKeHHS.
I'enb-nponnkHa xpomarorpadis.
JlazepHa gecopOiiiitHO-10HI3aMiiHA Mac-CIIEKTPOCKoITis 3a yuacTio marpumi (MALDI).

Tema 11. Jlanmrorosa nojaiMepusanis
3aranpHi 0COOTMBOCTI JAHIIOTOBOI TIOJIMepHr3aIlii.
PanmnkansHa momiMepu3saris. OCHOBHI CTafil paTukalbHOT OTIMEpH3aIlii.
MeTtoau 1HIIIIOBaHHS.
MexaHi3M i KiHETHKa.
YTBOpEHHSI TOIIMEPTOMOJIOTIB.
Peaxkuii nepemadi maniiora.
Perynsaropu. InariGiTopu.
loHHa (kaTaniTHYHA) TOTIMEPU3AITis.
Oco0nmBOCTI KaTiOHHOI, aHIOHHOI ¥ aHIOHHO-KOOPAWHAIIMHOI moyiMepu3amii, iX MIpakTHIHE
3HAYCHHS.
CriocoOu mpoBeIeHHS TTOJIiMepr3allii.
[lomimepu3amis B maci (O6modna), B po3umHi i B TBepaid ¢aszi. EmynbciiiHa Ta cycnensiiiHa
MoJIiMepH3aItisi.

Tema 12. CrniBnoJiimepu3auis
OnepsxaHHS 3BHYAWHUX (CTATUCTHYHUX) CHIBIIONIMEpiB. MeXaHi3M 1 KiHeTHKa mporiecy. Jliarpama
CHiBIOJIiMEpH3aItii.
OpneprkanHs OJIOK- Ta IPUILETIICHUX CIIBIONIMEDPIB.
[IpakTryHe 3HAUEHHS CIIBIIONIMEPIB.

Tema 13. IloaikonaeHcamis
3aranpHi 3aKOHOMIpHOCTI NOJiKOHIeHcaii. ['oMo- Ta reTeporoikoHAeH CaIlis.
Hanpsimok peakiiit mpy momiKoHAEHCAIli.
TepMoauHAMIUHI KpUTEpii HATIPSMKY pPeaKIii.
Pornb KOHIEHTpAIIIT Ta TeMIepaTypu.
MonekynsipHa Maca yTBOPEHHUX TOJIIMepiB.
IIBuaKiCTh peakilii MOJiKOHACHC AIlI].
Peakuii nectpykiii mpu moyikoHASH AT
Crocobu mpoBenmeHHs ToJiKoHmeHcarlii. IlomikoHaeHcariss y po3miaBi, poO3YMHI, Ha MEXI
posnoziny das, B TBepaiit ¢asi.

Tema 14. IlepeTBOpeHHsI IUKJIIB Yy JIHiHI MAKPOMOJIEKYJIH
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[epeTBOpeHHs LWKIIB y JiHIAHI Makpomoiekyian. OcoOnMBOCTI Tpolecy 3 €JIeKTPOHHOI Ta
TEpMOANHAMIYHOI TOYOK 30py. OCHOBHI YMOBH IPOTiKaHHS IPOIIECY.

BuxopucraHHs KaTajizaTopis.

MexaHi3M i KiHeTHKa ToJIIMepU3alii HUKIIB.

MorekynspHa Maca yTBOpeHUX nojiMepi. [IpakTuuHe 3HaYEHHS METOY.

Tema 15. Ximiuni nepeTrBopenHs noaimepis
OcHOBHI BuAM XIMIYHMX peakUil 3a yd4acTI0O MaKpOMOJEKYJ: peakdii JIaHOK JIaHIIora,
MaKpOMOJIEKYJISIpHI peakiii, peakuii KiHIeBUX IPyII.
[IpakTryHe 3HaUYEHHS XIMIYHOT MO (IKaIii HOIIMepiB.
Oco0JIMBOCTI MONIMEPaHAJIOTIYHUX TIepeTBOPeHb. Peakiii jaHOK JaHIfora. B3aeMHuUH BIUIHMB
O0okoBuX Tpym. TpymHOIII o/iepKaHHS OAHOPITHUX MPOAYKTIB. Ponb nudyy3itHIX mporiecis.
Peakii BHyTpIIITHBOMONIEKYISPHOT IIMKITi3aIi].
[Mpuknamy noniMepaHaIoOriYHUX MEPETBOPEHB MOMIMEPIB.
Oco0IUBOCTI MAKPOMOJICKYIISIPHAX PEAKIii.
31IMBaHHSA MaKPOMOJICKYJI.

Tema 16 JecTpykuis i cradinizanis moaimepis
[TpuunHu necTpykuii moiMepis.
XiMidHa AECTPYKITis.
OxuciIroBaNbHA AECTPYKILIS.
di3uyvHa TeCTPYKILis.
doToximMiuHa AECTPYKIIiS.
MexaHOXIMIYHA JECTPYKIIisL.
Cra06imizamis nojiimMepis. Buau crabinizaropis.
Mexani3mu Aii ctabinmizaTopis.
[IpakTraHe 3HaUEHHS MPOIECiB ASCTPYKIIi 1 cTabimi3arii nomximepis.

Tema 17. Oxpemi npercTaBHUKH NOJiMepiB
[TomeTnsnen, moTIIPOITiICH.
[MomiBiHITXTOpH, MOTITETPa)TOPETHIICH.
[NoniBiHinamerar, MOJiBiHIIOBHHA CITUPT.
[TomiakpuiioBa KMCIOTA, MOTIMETHIMETaKPHIIAT.
[NomiakpunoHITpHUIL
[Monictupoi.
[oniGyTamieH, momii3onpeH, MOMiXIOPOTIPEH.
denondopmanbaeTiaHI OTiMEPH
[MonieTunenokcu I, momeTuieHTepedTaiar, 1eoI03a.
[omiamigu, 6inku, noniyperanu. JJHK, PHK.
[NomimepHi cynsdhyp Ta KapOoH.
KpewMmHiii-, THTaH-, aIOMiHIHOpTaHIYHI MTOTIMEPH.
[omidocharu. [Momicumikaru.
KommekcoyTBoprorodi moIiMepH.

Tema 18. MeToau nepepo0ku nojimMepiB y BUpoon
OCHOBHI BH/IM IIJIACTMAC.

[lepepoOka macTMac METOAaMH NIPECYBAHHS, JIUTTSI M1 THCKOM, EKCTPY3il TOLIO.

Po3nin 2. JladopartopHi 3ansatTs (7-i cemecTp)

Tema 19. BusHaueHHS MONEKYIISPHOI MacH TOTIMEPiB METOZOM BiCKO3UMETPIi.

Tema 20. 3anexHiCTh MOIYJISI PY>KHOCTI MOJIIMEPIB Bi/l BEIMYMHU HABAHTAXKCHHS.

Tema 21. OuiHKa CTYIIEHIO MO AUCIEPCHOCTI MAaKPOMOJIEKY L.

Tema 22. loHOOOMiHHI BITACTHBOCTI MOJTIETIEKTPOJIITIB CITIYACTOI Oy IOBH.

Tema 23. BuzHaueHHs KOHCTAHT JUCOIIAIIIT TOJIEIEKTPOIITIB METOI0M pH-MEeTpHYIHOTO TUTPYBaHHS.
Tema 24. T[Tonimepu3aris i ciBnojiiMepu3alliss MOHOMEpIB B Maci B IPUCYTHOCTI iHiLiaTopa.

Tema 25. CuHTe3 MOJiMEPiB METOIOM TOJIIKOHICHCAITIT.



3. CTpyKTypa HaB4aJbHOI AN CUMILIIHA

HazBu po3niniB i Tem Kinexicts ronua
JenHa Gopma 3aouHa Gopma
YCBOTO y TOMY 9HCII YCBOTO y TOMY YHCIi
n_ |m | na0. | ivg. | c.p. 1 m | nal. | iHa.
1 2 [ 3[4 5] 6 | 7] 8 |9 [10]11]12
Po3aia 1. Buknan TeopeTnaHOr0 Marepiany

Tewma 1. 3aranpHi
0c00IMBOCTI
BHCOKOMOJIEKYJIIPHUX 6 4 2 5 1
crionryk (BMC) Ta ix
MPaKTHYHE 3HAYCHHS
Tema 2 . Ximiuna OynoBa
Ta Knacudikaris 6 4 2 7 1
MaKpPOMOJICKYJI
Tema 3. MOHeI.(YHSIpHa 4 ) ) 7 |
Maca IMoJiMepiB
Tema 4. Konoirypais 6 4 5 7 1
MaKpPOMOJICKYJI
Tema 5 Kondopmariii ta ] 6 ) 6 )
THYYKICTh MAKPOMOJIEKYJ
Tema 6 ArperaTH1. o 6 4 5 4
(a3oBi CTaHU MOJIiMEPiB
TeM?l 7. Peonoris o 6 4 ) 5 1
MOJIIMEPHHUX MaTepialliB
Tema 8. Pozunnu
BHCOKOMOJIEKYJISIPHUX 7 5 2 7
CIIOJIYK
Tema 9. [lomienexTpomitu| 8 6 2 4
Tema 10. MeTtoau
JIOCIiKEHHS! Ta 5 3 5 5 1
(dpakiionyBaHHS
MTOJTIMEPIB
TeMg 11. .HaH.I_IIOFOBa 10 ] 5 ]
noJriMepu3aiis
Tema 12. . 4 |2 2| 6 | 2
CriBniosiMepu3artist
Tema 13. . 8 | 6 2 7 1
ITomkonmeHcamis
Tema 14. IlepeTBopeHHs
LUKJIB Y JTiHIHHI 4 2 2 4
MaKpPOMOJICKYIIH
Tema 15. Ximiuni . . 4 ’ ) 4
MIEPETBOPEHHS TOJIIMEpiB
Tewa 16 fleetpysuia i |y | 2 | 4
cTalimi3aris momiMepiB
Tema 17. Okpemi o ) ) 6
MPEJICTABHUKH MOJTIMEPIB
Tema 18. Metoau
nepepoOKy MoJTiMepiB y 2 2 4 1
BHUpOOHU

Pazom 3a po3dinom 1 100 | 64 36 100 12

| Po3nin 2. JlabopaTopHi 3aHATTS
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1 2 [3(4/5(6/7| 8 [9]10 11 | 12 13
Tewma 19. Buznauenus
MOJIEKYJISIPHOT MacH
NOJiMEpiB METOAOM 12 8 4 16 4 12
BiCKO3UMETPIi
Tema 20. 3anexHicTh
Moty st gpy?1<H00Ti 9 6 3 14 4 10
MOJIIMEPIB BiJl BETMYUHH
HABaHTAKCHHS
Tema 21. OtiHKa CTYTIEHIO
TOJTi IUCTIEPCHOCTI 11 8 3 5 5
MaKpPOMOJIEKYJI
Tema 22. loHOOOMiHHI
practsoett 111 6| [ 5] 14 4 10
MOJIIENIEKTPOIIITIB CITYACTO]
OyJ0BH
Tewma 23. BuzHaueHHs
KOHCTaHT AMCOIiamii
MOJTieIeKTPOIiTiB MeTozoM| 11 6 5 5 5
pH-MeTpuuHOrO
TUTPYBaHHSI
Tema 24. Iloximepu3artis i
ciBroniMepusaris 14 3 6 14 4 10
MOHOMEDPIB B Maci B
MIPHUCYTHOCTI iHiIiaTopa
Tema 25. CI/IH.TC3 nomiMepig 5 6 6 12 4 g
METOJIOM ITOJIIKOHICHCAITi1
Pasom 3a posisom 2 80 48 32| 80 20 60
Yevozo cooun 180 [64] [48 68| 180 |12 20 148
4. Temu 1a6OpPAaTOPHUX 3aHATH
No Kinbkictb
Hassa Temu COJIUH
3/m
i} 3
1 BusHaueHHsI MOJIEKYJISIPHOI MacH TOJIiIMEPiB METOJIOM BiCKO3UMETPIi. 8 3
2 3aJexHICTh MOAYJISl IPYKHOCTI MOTIMEPIB BiJl BEIMYNHHA HABAHTAKCHHS 6 3
3 Or1iHKa CTYNEHIO MOJIiUCTIEPCHOCTI MAKPOMOJIEKYJ 8 3
4 IoHOOOMiHHI BJIACTUBOCTI HOJIIEICKTPOIITIB CITYACTOI OYIOBH 6 3
5 Busnauenns KOHCTaHT nucorganii MOJIIEIEKTPOJIITIB METOIOM | 6 2
pH-MeTpuuHOro TUTPYBaHHS
6 [lonmimepusauis 1 coiBHomiMepu3alisi MOHOMEpPiB B Maci B NPHCYTHOCTI | & 3
iHiIiaropa
7 CuHTe3 noJiMepiB METOOM IMOJIIKOHICH AT 6 3
Pazom 48 | 20
5. 3aBaaHHs 11 CaMOCTIiiiHOI po0oTa
Kinekictb
Hassa Temu
TOJIHH
6-ii cemecTp a 3
Tema 1. 3aranpHi 0COOMBOCTI BHCOKOMOJIEKYIIIpHEX crioiiyk (BMC) Ta iX nmpakTuuHe ) 4
3HAYCHHS
Tema 2. Ximiyna OyzoBa Ta kaacugikallisi MaKpOMOJIEKYIT 2 4
Tema 3. MolrekyssipHa Maca MmoJIiMepiB 2 4
Tema 4. KoHdirypairist MAKpOMOJIEKYJT 2 4
Tema 5. Kondopmaliii Ta THyYKiCTh MAaKPOMOJIEKYIT 2 4




[
[

Tema 6. ArperartHi i (a30Bi CTaHU MOJNIMEPiB
Tewma 7. Peosioris mosiMepHHUX MaTepialliB
Tema 8. Po3unHu BUCOKOMOJICKYJISIPHUX CHOJYK
Tewma 9. [lomienexTpoiTi
Tema 10. Metoan gociikeHHS Ta QpakiioHyBaHHS TOJIiMepiB
Tewma 11. Jlanirorosa nosimMepu3aitis
Tema 12. CriBnonimMepusais
Tewma 13. IomikoneHcartist
Tema 14. IlepeTBOpeHHS ITUKIIIB Y JiHIHHI MaKpOMOJICKYIH
Tema 15. XimiuHi mepeTBOPEHHS MOJIIMEPiB
Tema 16 [dectpykitis i cTabimizaliis nojaiMepiB
Tewma 17. Oxpemi pecTaBHUKY MOTIMEPiB
Tema 18. MeToau nepepoOKH MOTIMEPIB Y BUPOOH
7-i cemecTp

NSRISRI SRR SRISRISNL SR ORISR SR ORISR | S
L S e N N e e N N N

Tema 19. BuzHaueHHsS MOJICKYJISIPHOT MaCH IOJIIMEPIB METOJIOM BiCKO3UMETPIl 4 8
Tewma 20. 3anexHICTh MOAYJISI MPYXKHOCTI MOJTIMEPIB BiJl BEIMYMHN HABAHTAXKCHHS 3 8
Tewma 21. O1iHKa CTYICHIO MOJIiTUCTIEPCHOCTI MAKPOMOJICKYJ 3 8
Tema 22. IoHOOOMiHHI BJJACTUBOCTI MOJIEIEKTPOIITIB CiITIaCcTO1 OYI0BH 5 12
Tema 23. BusnaueHHs KOHCTAHT JUCOITIAIli TOJieTIEKTPOIIITIB METO0M s 12
pH-MeTpuyYHOro THTpYBaHHS
TgMg 24. Tlonimepu3auid i criBIogiMepHu3alis MOHOMEPIB B Maci B IPUCYTHOCTI 6 14
iHimiaTopa
Tema 25. CuHTE3 MONTIMEPiB METOJOM TTOIKOHICHCAITIT 6 14
Pazom 68 | 148
6. InguBinyaabHi 3aB1aHHsA
He nepen6aueHo HaBYaIbHUM IJIAHOM.
7. MeToau KOHTPOJIIO
6-ii cemectp: IloTOuHUI KOHTPOJIb HA JIEKLISIX. BUKOHAHHS KOHTPOJIBHOI pOOOTH.
CemecTpoBuii 3amik (mMCbMOBa po0OTa).
7-n cemecTp:  CkIiafaHHs KOJOKBiyMiB. Po3B's13yBaHHs 3a1a4.
CeMmecTpoBuii ek3aMeH (TUCbMOBa poboTa).
Temu ko10KBiymiB
1. Knacugikanis, cuHTe3, XiMi4HI NEPETBOPEHHS, NECTPYKLis, cTadimizamis mojiMepiB, OKpemi
MpeACTaBHUKH MOJTIMEPIB, iepepoOKa MoMiMepiB y BUPOOH.
2. Mormnekynsipai Mmacu BMC, koH@irypamii Makpomomnekyni, KoH(irypamiiiHa i3oMepis, THYYKIiCTb

MaKpOMOJICKYJISIPDHOTO JIAHIIOTa, TPYXKHICTh TIONIMEPHOI CITKH, arperaTHi i ¢a3oBi cTaHU
moniMepiB, Gi3WdHI CcTaHW aMOppHHUX IONIMEpiB, Tewis MOJNIMEPHUX pIIWH, pelaKcalliiigi
BIIACTUBOCTI, B'S3KONPYXKHICTh ITOJIMEPHUX CHCTEM, TEOpis pEeNTamiid, HaIMOIEeKyJIsIpHa
oprasizariist moiMepiB B aMop(pHOMY Ta KPUCTATIYHOMY CTaHaXx.

3. Po3urHM mOdIMEpIB, MOMICACKTPOJIITH, 10HOOOMIHHI TPOLECH, METOAU JOCTIDKEHHS Ta
(dpakLioHyBaHHS MOJIIMEPIB.

Ilpu cxnadanui Konoxkgiymy cmyoenm mae oamu 8i0nogioi Ha meopemuyHi NUMAaHHA, Wo 8iOHOCAMbCA 00

memMamuKy KOJI0K8iymie ma po3s sazamu 3a0ayi (0us. 000amox).



8. Cxema HapaxyBaHH# 0asiB

6-ii cemecTp

12

5

*

10.

11.

IMoTouHM KOHTPOJIb Kounrtposabha po6ora CemecTpoBuii 3aJ1ik Cyma
(mucbMoBa podoTa)
15 25 60 100
7-11 cemecTp
BuxoHnanus CkJaiaHHs KOJIOKBiyMiB, CemecTpoBHi eK3aMeH Cyma
JIadopaTopHUX PodiT PO3B’siI3yBaHHsI 3a1a4 (mucpMoBa podoTa)
Komnoxksiym 1: 15
7 pobit x 2 bana Konoksiym 2: 15 40 100
Pazom: 14 6anie Komnoksiym 3: 16
Pazom: 46 6anie
30 GaytiB JONYCK 70 iCOUTY npoxijuuii 6an 20
Ikana ouiHIOBAHHA
Cywma OaiiB 3a BCi BUIU HaBYAIBHOT Orminka a5 9OTHPUPIBHEBOT
JUSUTBHOCTI TIPOTSITOM CEMECTPY TITKAJIM OITiHIOBaHHS
90 - 100 BIAMIHHO
70 — 89 nmo0pe
50-69 3aJIOBLIBHO
1-49 HE3aJI0BUTLHO

9. PexomenoBana Jiiteparypa

OcHoBHa JiTepaTypa
Cemunkos 1O. JI. BeicokoMonekynsapHsle coeaunenus. M.: Axagemus, 2003.
I'oBapukep B.P., BucBanarxan H.B., Hlpunxap [Ix. [lomamepst / Ilep. ¢ anrn. mox pen. aka.
B.b. Kabanosa. M.: Hayka, 1990.
Cytarun B.M., bonnanerosa JI.M. Xumus u ¢usuka nomumepos: YueOHoe nocobue. Tomck:
Wzn-so TITY, 2003.
Kupees B.B. BricokoMonekymsipHbIe COSAMHEHMS: YUeOHUK I By30B. M.: Bricmias mkona,
1992.
Ximisi BUCOKOMOJIEKYIAPHUX cnoiyk: HaBuansHui mocionuk / LK. Imenko, H.I. T'ynsesa,
JI.B. Mipounuk, B.Jl. Kanyrin, B./l. Opnos. — Xapkis: XHY, 1998.

Jonomixxua jiteparypa
I'poccbepr A.1O., XoxmnoB A.P. ®u3uka B mupe nonumepoB. M.: Hayka, 1989.
KypenkoB B.®D. Xumus BEICOKOMOJEKYISIpHbIX coequHenuil. Koncnekr nexuuid. Kazane: Pe-
nakmust “bytnepoBckue coobmenus”. 2004.
Tarep A.A. OU3UKO-XUMHUSI TOTUMEPOB. S5-€ U311, epepad. u noi. - M.: Xumus, 2008.
CrpermnxeeB A.A., JlepeBunkas B.A. OCHOBBHI XWMHUH BBICOKOMOJIEKYJISAPHBIX COEIMHEHHM.
3-e m3n., mepepad. u gom. M.: Xumus, 1976.
Hlyp A.M. BbICOKOMOJIEKYTISIPHBIX COSAMHEHHS. 3-€ u31l., mepepad. u nom. M.: Beicimas mko-
na, 1981.
Oynuan [x. OcHoBBI xumun nonumepos / [lep. ¢ aura. M.: Mup, 1974.
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10. ITocunanns Ha ingopmauiiini pecypcu B InTepHeri, Bineo-yekiii,
iHIIe MeToaU4YHe 3a0e3meYeHH s

MeToanuHe 3a0e3ne4eHHs
Indopmaris Ha caiiti http://chemo.univer.kharkov.ua/department/students.htm
[Iporpama HaBYAIBEHOT TUCITUTLTIHH.
[inpyurnkn.
HapuasbHi OCiOHUKH.
Ormicn tabopatopHuX poOiT.
Halopu KOHTPOIBEHYX UTaHb IS TIOTOYHOTO KOHTPOJIEO 3HAHb.
Ha6opu TecTOBUX IMUTAHB IS BXiTHOTO KOMITIOTEPHOTO KOHTPOITIO 3HAHb.
3aBaaHHs 11l KOHTPOJIBHOI pOOOTH.
Ex3amenariiiigi OuieT.
HHooamok
IIpukjiagu KOHTPOJIbHUX MUTAHB i 32124 /10 KOJIOKBiyMiB

Kouaoxksiym 1. Knacugikanis, cunres, XiMiuHi IepeTBOpEHHS, ASCTPYKLisA, cTadii3alis moimMepis,

OKpeMi IPe/ICTABHUKH TOJIIMEPIB, IepepoOKa MOoTiMepiB Y BUPOOH.

SIki (siKe) TBepIKEHHs mo/0 nojtietuinentepedranary —O—(CHy)-0-0C-CsH—CO- ¢ npaBuibHUMU
(mpaBUITBHIM)?

a) MPOCTHHA TTomiedip, 0) roMOIIeITHUI TToJTIiMep,
B) JiHIMHUE moNiMep, T') eJIEMEHTOOPTaHIYHUH MoJimMep.
2. HamumiTe piBHSIHHS peakUiil yTBOpEeHHS NOJIIMEPIB 3 TAKUX MOHOMEPIB:

a) HN-(CH,)s-NH, Ta C1(0)C~(CH.),-C(O)Cl,
6) CH,=CH-CN,

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

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

3.

Knacuikyiite peakmii yTBOpeHHS MOIIMEPIB.

Hamumite cTpykTypHi QOpMYIH TaKHX MOJIMEpPIB: XJOPONPEHOBUHA KaydyK, MojiaMina-6, moti-
BiHIJIOBHIA CITUPT, ITOJiCTHPOIL.

Buxonsum 3 MeraHy, CHHTE3yWTe IMONIBIHUTXIIOPHU/, HAIMUIIITH PIBHSHHS BiAIMOBIAHUX PEaKIIii.
3niliCHEHHS SKHX PEaKIliii JO3BOJIMThH HAJIATH MOTIBIHUTXJIOPUIY BIACTUBOCTI MOJICIEKTPOIITY?
[MonmimMeTnmiMeTakpuIaT (HAMUIIITH CTPYKTYpHY (POpMYITy) CHHTE3YIOTh PaAUKaIbHOIO TONIMEpH -
3ami€ero B Maci uu cycnensii. Lle — mpo3opuii mimacTuk, mo 3a 3BUYaifHAX YMOB Ma€ KpUCTAJYHY /
amopdHy / cKIomOAIOHY / BUCOKOETACTHIHY) CTPYKTYpY (0OTpyHTYy#TE CBiMf BHOIip), moOpe po3-
YUHSETHCS B TAKUX PO3ZUYUHHUKAX: (oOrpyHTYiiTe CBiit BUOIp).

3’scyiite kputepii BHOOPY HH3BKOMOJICKYJISIPHUX CIONYK (MOHOMEpIB) 1 BiJMOBITHUX KaTaii-
3aTopiB abo iHIIIATOPIB OJEP>KAHHS IMOTIMEPIB METOIOM TOJIIMEPHU3aIlii cepel] HaBeICHUX HIDKYIE
CHoJyk (MOHOMEDIB 1 iHiIiaTOpiB a00 KaTaxi3aTopiB), 3HAWIITH CHCTEMH, TOOTO MOHOMEp — KaTa-
mizaTop (iHiniaTop), 34aTHI 1O CTBOPEHHS MOJIIMEpHOro JlaHmora. OxapakTepu3ylnTe MexaHi3Mm i
3alUIITh BIATIOBIAHI peakilii: MOHOMEPH — CTHUPOJ, BIHUIOYTHIIOBIH edip, MEeTHIMETaKpuiar,
(dopMmanperin, 1300yTHIeH; KaTanizaropu (iHILIaTOpH) — nmepokcu OeHsoiry, Tpudropua 6opy,
H-OyTWIIIITIH, cipuaHa KUCIIOTa, aMifl HAaTpilo.

OxapaxTepusyiiTe KpuTepii, sKi BU3HAYAIOTh THUI MEXaHI3MYy peakiliii momiMepu3arii i BUOIp
MOHOMEDIB. 3’SICYyHTe MOXJIMBICTh YTBOPEHHS MOJIIMEPIB B MPUCYTHOCTI KucoT JIbioica 3 Takmx
PCYOBUH: OITOBA KHUCIIOTA, aleTWICH, MPOIICH, i3ompeH. HaBenmiTh BIiATOBIAHI PiBHIHHS
peaxiiiii i 3a3HauTe MEXaHi3M.

ImimiaTopu Ta iHTIOITOpW peakmii momimMepm3artii. [IpuHIUN mii 1 mapameTpu, sKi XapaKTepu-
3yIOTh iX aKTHUBHICTh. 3’fCyHTe, B NMPUCYTHOCTI AKHX 13 MEPETIYeHUX HIDKYE CIIONYK MOXKHA
oJiepKaTH MOMIMETHIMETAaKpUIaT MOJiIMEPHU3ali€l0 BiIOBIAHOrO MOHOMEPY: a) KUCEHb MOBITPS;
0) nepokcuz OeH30iy; B) H-OyTHILIiTIH; T) HiTpoOeH3om; x) CuCls,, e) LiHSO,. HaBenith piBHSH-
Hsl BIATIOBITHUX PEaKIIiid.

OpnHi€ro 3 IHIMIIOIOYUX PaIUKaIbHY TOTIMEPHU3AIliI0 CUCTEM € CUCTEMA TiIPONIEPOKCU] KyMOIY —
BoAHUHN po3umH coi koOanbTy(I1l). 3anumriTe piBHIHHS peakilii yTBOPEHHS BUIBPHUX PaIUKaIIiB Y
il cHCTEMI Ta peakIfifo MoTiMepHu3allii MeTHIMeTakpuiaaTy. Po3'sacHiTh, KM criociO MpoBeeH -
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15.
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20.
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25.
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28.
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HSl ToniMepu3anii (y Maci, po3uuHi, CYCIeH3ilHY, eMYyIJIbCIiHY MOJIMEpPHU3AIlif0) CIIiJ BUKOPH-
CTaTH B LIbOMY Pa3i.

OxapaxTepu3yiiTe OCHOBHI CIIOCOOH MPOBEIEHHS paAUKAIBLHOI MOJiMEPH3aIlii.

OxapakTepu3yiTe OCHOBHI Ta MOOIYHI peakiii, SKi BiIOYyBalOThCS MPH MOJIiMEpU3allii METHUIIOBO-
ro edipy MeTakpuIOBOi KHCIOTH B XJIOPOPOPMHOMY PO3YHHI.

Busnaure, skuM Oyzae BiTHOIICHHS IMIBUIKOCTEH peakiiil momiMepu3arii y po3unHax, MepIivid 3
SIKHX MICTHTH CTHPOJ y KOHIIGHTpamii 5 MoJIb/T Ta mepeknuc OeH3oiny y konmeHtparii 0.005
MOJIB/JI, & APYTUH — CTUPOTY KOHLIEHTpalii 8§ MOJb/ Ta mepekuc OeH3oiny y konueHTpauii 0.001
MOJIB/II.

SIKi KOMITOHEHTH BXOJATH A0 CKJIAAy CyMilll JUI eMyJIbCiifHOT mosimMepur3anii? BkaxiTe mo3uTH-
BHI Ta HETATHBHI PUCH IBOTO CIIOCO0Y MPOBEICHHS MONMiMEpH3allii y HOPiBHSHHI 3 TTOJIMepU3alli -
€10 Y Maci Ta y pO34HHi.

OxapaxTepusyiiTe 0COOIMBOCTI aHIOHHOI MOiMEpH3allil Ta MOSCHITh MPUINHA YTBOPEHHS ,,)KH -
BHX JIAHITIOTiB”. PO3rIsSHBTE KIHETUKY aHIOHHOI MOJIIMEpHU3allii.

OxapakTepu3yiTe OCHOBHI CIIOCOOU MPOBEICHHS 10HHOT MOJIiMepU3allii.

3anponoHyiTe crnocié oaepkaHHs CTEPEOPETYISIPHOTO MOJTi-0.-METHIICTUPOITY, HATIUIIITh PiBHSH-
HsI PEaKIIii.

Hamumrite piBHSHHS peakiiii CHHTe3y MONTiCTUPOIY METOJIOM KaTiOHHOI IMOJIiIMepH3allii y mpucyT-
HocTi cynbhaTHoi(VI) kucnotu. Sk 3MIHUTECS CTYMiHB MONIMEPU3ail moyliMepy Mpu 301NIbIICHH]
MacoBOi YaCTKH CTHPOIY y peakuiiinomy cepenosuii Bif 30 1o 80 %?

Sxi cnocobu moOyBaHHS TMPUINEIUICHHX Ta OJIOK-CIIBIIONIMEpiB BaMm Bimomi? HaBectu mo mBa
MIPHUKIIATN CHHTE3y MPHIIETUIEHNX Ta OJIOK-CHiBIOTIMEpIB.

Bin sKMX 4YMHHUKIB 3aJIe)KUTHh CKJIa] CIIBIOJIMepy NPU paAuKalIbHINA CHiBHOTIMEepH3amii?
[NonikoHAEHCAIliS: TOHATTS, IPUKJIAIN PEaKIliil (piBHAHHS), THUITA TOJIIKOHICHC AITi].

JliHiliHa TOJTIKOHIGHCAITiS: KaTali3aTopH 1 TEPMOJIMHAMIYHI aCTIEKTH TTOJTIKOH ICHCAIT]].

OCHOBHI YMHHHKH, 110 BIUTMBAIOTH Ha CTYITIHD MOJIMEPU3aIlii IPH MOJIIKOH CHCAITii.

[TprunHU HU3BKOTO CTYNEHIO MOJTiMepH3allii NPOAYKTIB HOTIKOHACHC ALl

[IpoananizyiiTe MOXIUBICTD YTBOPEHHS LIUKJIiB IPH MOJIKOHCH A TAKMX MOHOMEPIB.
HaBezite nmpukimaan XiMiYHHX MEPETBOPEHb MOJIMEpiB, 10 BiAOYBalOThCS 03 3MIHHM CTYIEHIO
moJiiMepu3ailii MaKpOMOJICKYII.

SIK nenomiMepu3yroThCs TPH TEPMIidHIA NECTPYKLii Taki MOJIMEpH: MOJi-O-METHICTHPOI,
noJiterpadTOpeTHIieH, mojgiMeTiwiIMeTakpwiaT? HaBeniTe, SKIIO MOXIUBO, PiBHSHHS BiAMOBIi-
HUX XIMIYHUX peaKLiil.

Tunm XiMIYHEX TEPEeTBOPEHb, IO BiAOYBAIOTHCSA 31 3MEHIIEHHSIM CTYIEHIO MOJiMepu3allii
oJriMepy.

OxapakTepu3yiTe OCHOBHI clIoco0H nepepoOKH y BUPOOU TepMOIIIACTUYHUX HOMTiIMEPIB.
OxapaxTepu3yiiTe OCHOBHI CIIOCOOH OJIepKaHHS BUPOOIB i3 TEPMOPEAKTUBHIX TOJIMEpIB.
OxapakTepu3yiTe OCHOBHI CIOCOOH MepepoOKH y BUPOOU BOJIOKHOYTBOPIOIOYHX IMOJIIMEPIB.

KoaokBiym 2. Monekynsapui macu BMC, kondirypauii mMakpomosekyn, KoHpirypamiitna

130Mepisl, THYYKiCTh MaKpOMOJIEKYJISIPHOTO JIAHIIOTa, IPY>KHICTh MOJIMEPHOI CITKH, arperartHi i (a3oBi
CTaHU moJNiMepiB, (i3WYHI CTaHW aMOpPHHX MOJIMEpiB, Tedis MONIMEPHUX piHWH, pelakcamiiHi
BJIACTUBOCTI, B'S3KONPY>KHICTH MOJIMEPHUX CHUCTEM, TEOpis penTauiil, HaAMOJEKYJSpHa OpraHi3awis
noJiMepiB B aMOPPHOMY Ta KPUCTATIYHOMY CTaHaX.

A

[oHATTS. MOJIEKYIJISIPHOT MacH MOJIMEPiB y TIOPIBHAHHI 3 MOJIEKYJISIPHOIO MacOr0 HHU3bKOMOJIEKY -
JISIPHUX CTIONTYK.

[ToHATTS cepeTHBOYNCIIOBOI Ta CEPEAHFOBATOBOT MOJIEKYJIIPHUX Mac Ta 3B'I30K MK HUMH.
OpakuioHyBaHHS TOJIIMEPIB 32 MOJIEKYIIPHAMU MaCaMH.

Meroau Busnauenns semmana M, M, , M y - LIpu4nHn BIZIMIHHOCTI ITUX MOJICKYJIIPHUX Mac.

[Ipu mocmimkeHH] MPOMYKTY IMONIKOHICHCAIlI TeTpaMeTHICHINAMIHY Ta aJHWITIHOBOI KHUCJIOTH
3HAMLLIK, [0 BMICT KiHIIEBMX KapOOKCHUIBHHX IPYI y mojimepi ctaHoBuTh 1-10* mMons/r. Po3-
paxyiiTe cepeTHhOUYNCIOBY MOJIEKYIISIPHY Macy Ta CTYIiHb TOJiMepHr3allii.

Pospaxyiite 3nauenns Benwyane M, i M, cymimii momimepis, sika MiCTHTH | T oJTiMepy 3 MoJIe-

KyssipHOro Macoro 10* la i 1r nomiMepy 3 MonekyspHoro Macoro 10%]1a.
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7. BusHauTe cepeAHHOYUCIIOBY Ta CEPEAHLOBATOBY MOJIEKYJISIPHI MacH i CTYIIHb MMOJiANCIEPCHOCTI
nosimepy, sikuit MictuTh 30% MakpoMoseKys 3 MoseKysspHoro Macoro 100000 a, 20 % makpo-
MOJIEKYJ 3 MoseKyJsipHoro Macoro 200000 [la ta 50 % mMakpoMOieKys 3 MOJIEKYJISIPHOIO Macolo
300000 Ha.

8. 3ampomnonyiiTe ABa ciocodu po3aineHHs Ha (pakuii 3 pi3HUMU MOJIEKYJISIPHUMH MacaMH 3pa3Ky
TTOJTICTHPOITY .

9. UYwucnoai ¢pyHKIHIT MOIEKyIsIpHO-MacoBoro posnoainy (fu(M)) Tppox 3pa3kiB mosiMepiB MarOTh Ta-
KWW BUT:

f.(M) .
!
7
/
M
3’scyiiTe, B SKOMY CITiBBiIHOIICHHI 3HAXOAATHCS CEPETHROMACOBI MOJICKYJISPHI Macu. Biamosias
OOTpYyHTYHTE.

10. OxapaxTepusyiiTe KoH}ITYpamiiHy 130Mepiro MoMiMepiB, HABEIITh BiAIOBIAHI MTPUKIIAIH.

11. Kondirypauiiiai i3omepu nomimepi. IlousaTTs koHdirypamii i kondopmarii. SIki icHyIOTh Bij-
MIiHU MiXX HUMH?

12. HaBemite mnpukmamu (CTpyKTypHi Qopmynn) KOHQITYpamiiHUX 130MepiB MaKpOMOJIEKYI
CTepeoperyJIIpHOro noioyramieny-1,3.

13. Oco6nuBoCTi KOHDIrypaIiiftHoi i3oMepii moaiMepiB.

14. OxapakTepu3yliTe MoOJeNb BUIPHO3WICHOBAHOIO JIAHLIOTA, IOBOPOTHO-I30MEPHUI Ta IEpCH-
CTCHTHWI MEXaHi3MHU THyYyOCTi MaKpOMOJIEKYJIH.

15. BuBeniTs ,,ipaBUIIO KBaJPATHOTO KOPEHS .

16. Po3’sicHiTh, akuii (i3UUHUI CEHC Ma€ MOHSTTS “BUKIIOUEHH 00’ eM”.

OxapakrepusyiTe YNHHUKH, 1110 BIUVIMBAIOTh Ha KIHETUYHY THYUKICTh MaKpOMOJIEKYJI.

17. IlpoanamnizyiiTe, 4n iCHy€ B3a€MHHH 3B’SI30K MK THYYKICTIO MaKpOMOJIEKYJN 1 BETHYMHOIO Ce-
TMEHTY.

18. O6rosopite Teopemy Dropi Ta ii 3HaUCHHS.

19. OxapakTepu3yiTe XapakTep TEILIOBOTO PyXy MaKpOMOJIEKYJ Y CKIIONOII0HOMY, BUCOKOETACTH -
YHOMY, B'SI3KOTEKYy4OMY CTaHax. SIKMil 3MiCT MalOTh TEMIIEPAaTypy CKITyBaHHS, PO3M'SIKIICHHS Ta
TEKYJOCTi 1 BiJI SIKUX TOJIOBHUX (PAKTOPIB 3aJI€IKATH?

20. Ha3BiTh yMOBH, 32 SIKMX BiIOYBA€ThCS KpUCTAi3allis MOTIMEPiB.

21. llo Take CTymiHb KPUCTAIIYHOCTI 1 IK HOTO MOKHA BU3HAYUTHU?

22. Po3’sicHiTH, y 4OMY MpY’KHA 1 BUCOKOETacTUYHa Jedopmarii moaiOHi, a SKi pUCH iX BIIPI3HAIOTE.

23. SIki exciepuMeHTalbHI (PaKTH CBIIYATh MIPO EHTPOMiiiHY MPUPOAY BHCOKOENACTHYHOI Aedopma-
mii?

24. Slxi QakTopu BIUIMBAIOTh HAa TEMIIEPATYPHHUH IHTEpBaJ iCHYBaHHS BHCOKOEIACTHYHOIO CTaHy
MOJIIMEPIB.

25. Po3'SICHITh CYTHICTh BUCOKOEIACTUIHOCTI 3 TO3UIIIH TepMOAMHAMIYHOI Teopii, HABEAITh HEOOXi -
JTHI BUKJIQJKH.

26. Po3'sCHITh CYTHICTh BHCOKOGJIACTHYHOCTI 3 TO3MIIHA CTATUCTHYHOI Teopii, HABEIITh HEOOXiIHI
BUKJIa]IKH.

27. OxapakTepu3ylTe YAHHUKH, 10 BU3HAYAIOTh TEMIIEPATypy CKIyBaHHS.

28. OxapakTepu3yiTe XapakTep i IpUPOTy pellaKkcalliifHuX SBUII IpH AedopMarlii moriMepis.

KosiokBiym 3. PosumHu momimMepiB, TMOJEIEKTPONITH, 10HOOOMIHHI MpPOLECH, METOIH
TOCITIKCHHS Ta (PpaKIioHyBaHHS MOJTIMEPIB.

1.
2.

OxapaxTepusyiiTe 0COOIMBOCTI POZUNHEHHS MTOJIIMEPIB.

HasgiTs mapamerpu, 3a JONMOMOTOIO SIKUX MOKHA OL[IHUTH TEPMOJUHAMIUHY SKICTh PO3YMHHUKA
st BMC. 3’sicyiiTe iX disndaHnil ceHe.

Ocob6mmBocTi po3BeaeHnx po3unHiB BMC y crhiBcTaBiieHHI 3 pPO3YMHAMH HU3bKOMOJIEKYIISPHUX
CTIOJIYK.
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4. Slkuit Gi3MYHUI 3MICT Ma€ MOHSTTS «BUKIIOUYCHHN 00'€M» JUISI OKpEMOi MaKpOMOJICKYJIU Ta PO3-
YHHY TOJIMepY 1 IK BOHO BUKOPHUCTOBYETHCS JUIA KIacu(ikarii po3YMHHNKIB?

5. 3a KO0 03HAKOI MOAUISIOTh PO3YMHHUKH Ha TOTaHi Ta go0pi? [laiTe BiAmOBiAb, BpaXOBYIOUH
CTaH MaKpOMOJIEKYJ Y PO3UHHAX.

6. /[pyruii BipianbHuii KoedilieHT, HOTo ekcriepuMeHTalbHe Bu3HaueHHs. [1osgcHITh, YoMy AJs po3-
YUHIB TOJIIMEPIB MOKJINBI T€Ta-yMOBH, Ta HaBEAITh HEOOX1THI BHKJIAIKH.

7. Slkwii BUA MaroTh 3aJ€KHOCTI HaBEJEHHX B'A3KOCTEH BOJHOTO PO3UMHY MOJIIMETaKpHUIOBOI KH-
CJIOTH Ta OEH30JBHOTO PO3YMHY MOJIICTUPOIY BiJl KOHIEHTpaLii moniMepiB? Biamosini MOsSCHITS.

8. OuinHiTh NpHOIM3HO KOHLEHTPAIiIO, TP TOCATHEHHI SKOI PO3YMHU MOJICTUPONY Y O-pO3uMHHU-
Ky MEPEXOJIATH MEXKY PO3BEICHUI/HaniBpa3Benenuii (¢*), KO CepeHiil KBaapaT BiacTaHi Mix
KiHIIMH MaKpOMOJIEKYJIAPHOTO JIAHIIOTY MOJCTUPOIY cTaHoBUTH 100 HM?, a cepeHbOYUCIIOBa
MOJIEKYJISIpHa Maca nostictupoity nopisaioe 100-10° [a.

9. IlizOepiTh ABa XOpOIIIi Ta JBA MOTaHI POZYUHHHKH TS ITOJIIETHUIICHY.

10. Po3'sicHITh, BiCKO3UMETPUYHE JOCIHIPKEHHS PO3YHHIB B SIKOMY 3 PO3YMHHHKIB — XOPOLIOMY YH
MOraHoMYy — OB MPUHHATHE JUTSl BU3HAUEHHS MOJIEKYJIAPHOT MacH MOJIiMepy.

11. Ilo mMoxHa cka3aTu Mpo KoH(popMalilo, BUKIIOYEHHI 00'eM MakpoMOJeKys Ta O-temmepatypy,
BUXO/ISYM 13 3HAYEHb MapameTrpy o piBHAHHS Mapka-KyHna-XayBiHka A MOAaHUX HUXKYE CH-
cTeM nosiMep-po3unHHuK mpu 30 °C?

[Monimep Pozunnnuk o
TPHUHITPAT LEIIOT03U eTharneTar 1.0
TOJIIaKPHUIIOBA KUCIIOTA JIIOKCaH 0.5
noJieTHIIeHTeped Tanat (deHon+TpuxIOpheHon 0.47
[OJIiBIHIJIAIETaT METaHOI 0.6

12. Konnenrposasni pozunau BMC. [Tnactudikatopu, ix kiacudikais.

13. Jlparmi Ta ix xiacudikamis. CXoxi pucH Ta BiIMIHHICTH ApariiB BiJl KOHIIEHTPOBAaHUX PO3YUHIB
TTOJTIMEPIB.

14. Sxuii cTan HA3WBAIOTh PIAKOKPUCTATIYHUM ?

15. IonienekTpomiTi: NOHATTA, knacudikamis. [Ipuknagu XiMivHUX GOPMYI eIeMEHTapHUX JIAHOK
pi3HUX THUTIB (32 KiTacH(DiKaIli€ro) TOJieIeKTPOIITIB.

16. Oxapakrepu3yiite crnenmudigai BIACTUBOCTI IMONIENEKTPOIITIB  (ITOJIOCHOB, TOJIKHCIIOT,
noJiaMoiTiB).

17. Tunu koHdopMaLiil MOTIETEKTPOIITIB B po3urHax. MeToau (eKCliepuMeHTalIbH1) iX BU3HAUCHHS.

18. OOroBoOpiTH OCOOIMBOCTI 10HI3AIIIHUX PIBHOBAT Y PO34MHI MOJIBiHIIaMiHY. KU 3MiCT Mae «xa-
paKTeprCTUYHA KOHCTaHTa»? 3ampoIoHyHTe CrOCiO eKCIIepUMEHTaIbHOT0 BU3HAYCHHS XapaKTe-
PUCTHYHOI KOHCTAHTH MPOTOHI3aIlil aMiHOTPYTI MOJiBiHITaMiHY.

19. Metogom pH-MeTpu4HOro TUTPYBaHHS AOCHIAXKYBalM BOJIHI PO3YMHM HPOMIOHOBOI KUCIIOTH Ta
MOJIIAKPHIIOBOT KHCJOTH 1 BH3HAYaM KOHCTAHTH Jucomiaiii kucioT. [lis 000x 00'exTiB
300pa3iTh rpadivHo 3a1exHIcTh pK, KapOOKCirpyn Bif CTYMHiHS TUCOLIAI] TPYII O, BiIMOBiAb 00-
rpyHryiite. s sikoro 3 00'extiB pK, Oyne Bume mpu a=0.5, skmio mpu o—0 KoOHCTaHTH 30irato-
ThCSI?

20. I'onoBHi  (i3uKO-XiMiYHI XapaKTEPUCTHKH 10HITIB. HaBecTw NpWKIagM CWIBHO- Ta cla-
0O0OCHOBHHUX aHIOHITIB Ta PO3'ICHHUTH, K OyAe 3MiHIOBaTHCS X OOMiHHAa €MHICTh IpH 3MiHi pH
PO3UuHY.

21. loHOOOMIHHI piBHOBAry 3a y4acTio 10HITIB (IpUKIaAM peakiil). PiBusuHs Hikoascpkoro.

22. Karionit cynbhoByrimis MicTuth cynsdorpynu y xkonuentpauii 3.5-10° mons/r. Horo Bukopu-

CTOBYIOTh JJIsl BIJTyYEHHsI 10HIB KaNbIlito 3 Boau. Po3paxyiite, sikuii 00'eM Boau 13 BMicToMm Ca 2
I/J1 MOYKHA OYMCTUTH 32 JOTIOMOT'O0 1 KT KaTiOHITY.
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