KHIBCHKHUI HAITOHATbHUM YHIBEPCUTET
IMEHI TAPACA HNIEBYEHKA

Ximiunuii ¢paryabTeT
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POBOYA ITPOI'PAMA HABUYAJIBHOI TUCITUILIIHA
CYIHHPAMOIJIERYJ/IAPHA XIMIA
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ra;1y3b 3HaHb 10 IIpupoaanyi HAyKH
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OCBITHS IIporpama Ximia

BI JMCLHAIIIIHI 000B’A3K0BA
dopMa HaBYAHHS JeHHAa
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MoBa BUKT1aJaHHA, HABUAHHSA
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(DOIJMH 3aKJIHOTHOTIO KOHTPOIK icmHaT

Buxknagawm (mextopn): mxiM.H, npodecop IlnBopapenko Bacnas I'eoprifioBnu
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Ha 2026/2027 H. p. ( )« » 20 p.
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1. Mera aMCUMILUIIHM — O3HAMOMIICHHS CTYAEHTIB 13 OCOOJIMBOCTSMM IPOCTOPOBOI OydOBU 1
BJIACTUBOCTEH CyNepMOJIeKyJd, Kiacu(Dikamiero CynpaMOJCKYIsIpHUX KOMIUICKCIB, TEOpi€lo Ta
MPAKTUKOI0 MOJIEKYJSIPHOTO PO3IMI3HABAaHHS Ta JETEKIil CYNMpPaMOJIEKYIIpHUX B3a€MOJIIN; BHBUCHHS
CKJIaJTy, BIAaCTUBOCTEH, crienn(iku OyI0BH OPraHi30BaHUX CEPEIOBUII Ta CUCTEM Ha OCHOBI TU(MUTHHUX
MOJIEKYJI, SIBHIAa Ta MPUPOAU COMIOOLII3allii, mepediry KHUCIOTHO-OCHOBHHMX Ta piBHOBAar acomiarii y
TaKMX CHUCTEMax, POsBY B HUX €(eKTiB BUOIPKOBOTO 3B’ sI3yBaHHsI CyOCTpary M0 THUITY «TICTh-Xa3giHy.

2. llonepeaHi BUMOIY /10 ONAHYBAHHSI HABYAJIBHOI IMCUMILTiIHM:

2.1. 3naru 3aranbHy XiMit0 Ha piBHI 0akajiaBpa 3a CTeIiaabHICTIO « XIMish.

2.2. 3HaTH aHANITUYHY XiMil0 Ha piBHI OakanaBpa 3a CHeIiabHICTIO «XiMis».

2.3. 3HaTu HeOpraHiuHy XiMil0 Ha PiBHI 0akajaBpa 3a CIEMaTbHICTIO «XiIMish».

2.4. 3HaTy opraHiyHy XiMil0 Ha piBHI 6aKajaBpa 3a CIeUiaIbHICTIO «XIMis».

2.5. BonogiTi KOMIT IOTEpHUMH TIpOrpaMaMu, TTOB’ I3aHUMH 13 00pOOKOI0 Ta MpeACTaBICHHIM
pEe3yJIBTATIB AOCHIKEHb CYyIPaMOJICKYJIIPHUX KOMILJICKCIB.

2.6. BonoaiTu HaBMKaM# MOMTYyKY HEOOX1IHO1 iH(OopMaIlii B HayKOBIH JiTEpaTypi,
HAyKOMETPUYHHUX 0a3ax Ta IHTEPHET-IPOCTOPI.

3. AHorTaunis HaBYAJbHOI aUcUUIUIIHM. [Ipu3HaueHa [ BHBYEHHS CTYJAEHTAMU NPUPOIU
MDKMOJIEKYISIPHUX B3a€MOJII Ta OCOOIUBOCTEH MPOCTOPOBOI OYIOBHU 1 BIACTHBOCTEU CyHEpMOJIEKYII.
OzHaliomJIeHHSI 3 KJlacaMH CyNpaMOJIEKYJISPHUX CTPYKTYp, TEOPI€I0 Ta MPAKTUKOK MOJEKYISPHOTO
pO3mi3HaBaHHS Ta JCTEKIil CynpaMOJICKYJISPHHX B3a€MOJiH; METOJAaMHU BHUBYCHHS  CKIIATY,
BJIACTUBOCTEH, crneuudiku MpocTopoBoi OyIOBH OpPraHi30BaHMX CEPENOBHUII Ta CUCTEM Ha OCHOBI
TU(UIBHUX MOJIEKYJ, SBUINA Ta MPUPOAM comoOimizamii, mepediry KHCIOTHO-OCHOBHHMX Ta piBHOBAr
acorfiamii y Takux CHUCTeMax, MPOsBY B HUX €(PEKTIB BUOIPKOBOTO 3B’SI3yBaHHS CyOCTpaTy 3a THIIOM
«TICTh-Xa3sITHY.

4. 3aBaaHHS: PO3BUTOK TEOPETHUHUX YSIBJICHb CTYAEHTIB MpOo OyIOBY Ta 3aKOHOMIPHOCTI B3a€MOIii
BEJIMKUX MOJIEKYJ, 1X TMOBEIIHKY 1 BJIACTHBOCTI B OPraHi30BaHUX CHUCTEMax Ta HAaOyTTs CTyIEeHTaMH
HAaBUYOK Y BUBUCHHI CYNPaAMOJIEKYISPHUX B3a€MOJIiH.

3K1 (3HaHHsA Ta pO3yMiHHS MpeaMeTHOI oOmacTi Ta po3yMiHHS mpodeciitHoi nismpHOCTI), 3K2
(30aTHICTH BUMTHUCS 1 OBOJIOMIBATH CyYacHHUMH 3HaHHsIMH), 3K4 (3maTHICTH 3aCTOCOBYBaTH 3HAHHS Y
npakTHYHUX cutyamisx), 3K6 (3matHicTe TeHepyBaTH HOBi inmei (kpeatmBHicTh)), 3K8 (3martHicTh
OIIIHIOBATH Ta 3a0e3MeuyBaTH SKICTh BUKOHYyBaHUX po0iT), @K1 (3maTHiCTh BUKOPHUCTOBYBATH 3aKOHH,
Teopii Ta KoHIenmii Ximil y MoeIHaHHI 13 BiANOBITHUMHA MaTeMaTHYHUMHU IHCTPYMEHTaMH JJIsI OIUCY
npuponuux sBuil), DOK4 (3matHICTh i1HTepmpeTyBarh, OO €KTUBHO OLIHIOBAaTH 1 MPEe3eHTYBaTH
pesyasraté  cBoro jgociimkeHHs), DOKS5 (3maTHICTE 3aCTOCOBYBAaTH METOAM  KOMIT FOTEPHOTO
MOJICITIOBaHHS ISl BUPIIIEHHS HAYKOBHUX, XIMIKO-TEXHOJIOTIYHHUX MPOOJIeM Ta TpoOIeM XiMIYHOTO
Mmarepiano3HaBctBa), K6 (3matHicTh 3700yBaTH HOBI 3HAHHA B rajy3i XiMil Ta IHTETpyBaTH iX i3 yxke
HasBHUMH), DK (3maTHicTh GopMyIOBaTH HOBI TIMOTE3W Ta HAYKOBI 3ajadi B Taily3i Ximii, BUOMpaTH
HampsSIMH Ta BIIMOBIIHI METOAM JJS iX PO3B’S3aHHS HA OCHOBI PO3YMiHHS CydacHOI MpoOIeMaTuKu
JOCITIDKEHD B rajy3i Ximii Ta Oepyds 10 yBaru HasiBHI peCypcH).

5. Pe3ysbraTi HABYaHHS 32 JUCUMUILIIHOIO

MeToau oniHIOBaHHS

®opmu (Ta/abo . . .
. [MOTOYHUI KOHTPOJb (aKTHBHICTH BimcoTok y
PesyabTar HaBuanus (1 — 3naru; METOH i . N Y.
. . . . MiJ] 4ac 3aHSATh Ta BUKOHAHHS | MiICYMKOBIi
Kon 2 — BMiTH; 3 — KOMYHiKa1list; TEXHOJIOTiT) .

. . . . . |mom. poooru IITK1, Harucanus oniHmIi 3

4 — aBTOHOMHICTB Ta BiMOBigaAbHICTD) BHKJIAAaHHA i . . .
HABAHHS KP IITK-2), mixcymkoBuii JUCHUILTIHA

koHTpoJb IIcK

3naru micie Kypey «CynpaMoieKyisspHal|IeKIlii,
1.1 |ximis» B cHCTEeMi Cy4acHOI XIMIYHOT MPAKTHYHI, [ITK-2, IITK-3, IIcK 5
HayKH CaMOCTIHHI




3HATH IPUPOAY Ta CHII nexu,
1.2 |>haTH HPUpORY oo npakthami,  |[ITK-2, [TTK-3, TTcK 10
MDKMOJICKYJISIPHAX B3a€MOJIiH e
CcaMOCTiiHI
3HaTH BIUTMB MPOCTOPOBOI Ta XIMIYHOT  |JIEKITii,
1.3 |KOMILIEMEHTAPHOCT] HAa €HEPTETUK MIPaKTUYHI IITK-1, IITK-3, IIcK 25
b b b
MDKMOJEKYIISIPHAX B3aCMOIIN caMOCTIHiHI
VYMITH a”Ha1i3yBaTH IPOCTOPOBY OYAOBY |MpakTH4HI IItK-1, IITK-2, IITK-3
2 1 b b b b 10
MOJIEKYJISIPHUX KOMIIJIEKCIB caMOCTIiiHI [1IcK
VYMITH pO3paxoByBaTH MIIHICTE IPaKTUYHI IITK-1, IITK-2, ITITK-3
2 2 9 b b b 15
MOJICKYIISIDHUX KOMILICKCIB CcaMOCTIiHiHI IIcK
. . . JIEKIIiI,
VYMiTH aHaTi3yBaTH KOHPOpMAITIITHY . [TtK-1, I1TK-2, TITK-3
2.3 . MPAaKTHYHI, ’ ’ ’ 15
0OMEKEHICTh CKJIATHUX MOJICKYJT e IIcK
caMOCTIiiHI
31aTHICTh BUKOPUCTOBYBATH Cy4YacHi
iH(hOopMaIiitHO-KOMYHIKaIlIHHI
: . JIEKIT,
TEXHOJIOT1I MPH CHUIKYBaHHI, a TAKOXK Y . [ITK-1, IITK-2, I1TK-3
3.1 ’ IIPaKTUYH1 ’ ’ ’ 5
" |300pi, anamnisi, 00poOLi Ta iHTEpIpeTaLil e IIcK
P, » 00p . pripetall CaMOCTIHHI
JTAaHUX, OTPUMAHKX y XOJ1i BUKOHAHHS
MPaKTUYHUX 3aBIaHb
3MaTHICTh BUKOHYBATH Tepea0adeHi
HABYAJILHOIO IIPOrPAMOIO 3aBIaHHs Ta  |IpaKTH4YHI
3.2 PHOIO TIPOTPAMOTO S4BT PAKTIAHL — Iyprge 1) TITK-3, TIeK 5
orepariii y CriBIparii 3 iHIIAMHA CcaMOCTIiHI
BUKOHABISIMU
YMITH caMOCTIITHO peeECTPyBaTH, —
4.1 |MOSICHUTH Ta BIATBOPUTH PE3YJILTATH CE MOCTifIH’i IITK-1, IITK-3, [IcK 5
E€KCIIEPUMEHTY
JloTpumyBaTucs MpaBuUil TEXHIKA —
4.2 (6e3neku mpu poOOTI B XIMIUHIH CEMOCTifIH’i [ITK-1, ITTK-3, IIcK 5
naboparopii

6. CuhiBBimHOmeHHs1 pe3yabTariB HaByaHHsa jaucuuiviing  (PHI) i3 nporpamaumm
pesyabraramu HaBuaHHs (ITPH):

PHJ (xon)
PH 1.1 (12132122 (23|3.1[3.2(4.1/|4.2

Pl. 3marm Ta po3yMiTH HayKOBi KOHIEMII Ta
CydacHi Teopii xiMii, a TakoX (QyHIaMEeHTaJIbHI| + | + | + | +
OCHOBHM CYMIDKHHMX HayK.

P2. I'mu6oko po3yMiTH OCHOBHI (haKTH, KOHLIEMIII,
MPUHLIMIN 1 TE€OPIi, 1[0 CTOCYIOThCS MPEAMETHOI
o05acTi, ONAaHOBAaHOI y XOAI MaricTepChKoi
MpoTrpaMu, BUKOPUCTOBYBATH iX JJISI PO3B’SI3aHHS
CKJIaJHUX 3ajJad 1 MpoOisieM, a TaKOK MPOBEICHHS
JOCJIPKEHB 3 BIIMOBIAHOTO HAMPSMY XiMIi.

P3. 3actocoByBaTu OTpHMaHi 3HAHHS 1 PO3YMIHHS
JUTSI BUPIIICHHS HOBUX SIKICHUX Ta KUTbKICHUX + |+ |+ |+ |+ |+ |+ | +]|+ |+
3aja4 Ximii.




PHJ (xon)
IPH 11(1.2(13(21122(23]3.1[3.2(4.1|4.2

P7. BinbHO criijIKyBaTHCsl aHTITIHCHKOO Ta (3a
MOKJIMBOCTI) 1HIIIOK0 1HO3EMHOIO MOBOIO 3
npodeCiiHUX MUTaHb, YCHO 1 MUCbMOBO
MPE3EHTYBATH PE3yJAbTaTH AOCTIKEHB 3 XiMil
1HO3€MHOI0 MOBOIO, OpaTH y4acTh B OOTOBOpPEHHI
po0IeM Ximii.

P9. 30uparu, omiHIOBaTHM Ta aHali3yBaTH MaHi,
HEOOXiHI I PO3B’SI3aHHS CKIAIHHUX 33J]ad
XiMii, BHKOPHCTOBYIOYM BIJIMOBITHI METOIH Ta
IHCTPYMEHTH pOOOTH 3 JTaHUMHU.

P10. ITnanyBaru, opraHi3oByBaTH Ta 3711 CHIOBAaTH
€KCIIEpUMEHTAJIbHI TOCIIPKEHHS 3 XIMii 3
BUKOPHCTAHHSIM Cy4acHOro 00JaHaHHS, + |+ |+ |+ |+ |+ ]|+
IPaMOTHO OOPOOJIATH IX Pe3yNbTaTH Ta POOUTH
0OTPYHTOBaHI BUCHOBKH.

P14. IntepnperyBatu eKCiepuMEHTAIbHO OTPUMaHI
MaHl Ta CIIBBIGHOCUTH iX 3 BigmoBigummu| + | + | + | + | + | + + | +
TEOPISIMHU B XiMii.

7.1. ®opMHU OLiHIOBAHHS CTYICHTIB:

CemecTpoBe OLIIHIOBAHHS:
MaxkcumMaibpHa/MiHIMaIbHA KUIBKICTH OaliiB, sIKi MOXYTh OyTH OTpuMaHi cTyiaeHToMm: 60 6ajiB /
36 o0auis, a came:

1.1. ycHa BiAMOBIIb (KOJOKBiyM) ITiJl Yac MPAKTUIHOTO 3aHATTS: 10 6auis;

1.2. akTUBHICTB MiJ Yac MPaKTUIHUX 3aHATh: 10 0aJiB;

1.3. BUKOHaHHS JOMAIIHBOI camocTiiiHOT poboTu: 10 6ais;

1.4. HancaHHs KOHTPOJIBHOI pOOOTH Ta MiJCYMKOBOI KOHTPOJIBHOT po6oTH — 2 o 15 faJis.

IlincymkoBe oninoBanHs (y ¢popmi icniury):
MakcumanbpHa/MiHIMalIbHA KUIBKICTH OaliB, sIKi MOXKYTh OyTH oTpumaHi ctyneHtom: 40 6anis /
24 6anu.
Pe3ynbrarn HaBuaHHs siki OymyTh omiHtoBaruch: PH 1.1, 1.2, 1.3,2.1, 2.3, 3.1, 3.2, 4.1, 4.2.
dopma npoBeIeHHs: TUCHMOBA POOOTA.

JJIs1 oTpUMaHHA 3arajibHOI NMO3MTHBHOI OLIHKH 3 JUCHUILUIIHM OLIHKA 3a ICIIUT He MoKe OyTH
MEHIIOK 24 6aJtiB.

CTyleHT A0IMYyCKAEThCA 10 iCIMUTY, KO MTPOTATOM CEMEeCTPY BiH:
HaOpaB He MeHIle, Hik 36 faJriB;
BHKOHAB yC1 BUJIA POOIT 3 MEpesiKy CEMECTPOBOTO OIIHIOBAHHSI;
HamucaB nepeadadeHi MIaHOM KOHTPOJIbHI POOOTH.

7.2. Opranizanisi ONiHIOBAHHA:

Tepminu npoBeieHHS OLIHIOBaHHS:
O1iHIOBaHHS aKTUBHOCTI, MPAKTUYHHX 3aHATH 1 CAMOCTIHHOT pOOOTH: BIPOIOBXK CEMECTPY.
KontponbpHa poboTa: He paHilie 4 TUXKHS CEMECTPY;

CryneHTH MaloTh IPaBO HA ONHE NEepEeCKIalaHHsI KOHTPOJIBHOI pOOOTH y BU3HAUCHHH BUKIAJadeM
TEpMiH.



7.3. lllkaJia BignmoBigHOCTI OLIHOK

Owinka (3a HallOHAIBHOO 1IKaIo10) / National grade

PiBens nocsaraens / Marks

Binminno / Excellent 90-100
Jloope / Good 75-89
3anoBisibHO / Satisfactory 60-74
He3anoBiibHo / Fail 0-59
8. CTpykrypa HaBYaJbHOI AUCHUILIIHM. TeMaTHYHMi TIaH JeKuii
Ne IIPaK-TH
JIEKI1 . JIEKIl YyH1 camoct.
Hazssa nexmii pobora
3aHSATTA
YACTHHA 1. TEOPETUYHI OCHOBH CYITPAMOJIEKYJISAPHOI XIMII
1 Beryn. [IpyHuunm yTBOpeHHS CynpaMoIEKYISIPHUX CTPYKTYD 2 4 10
2 MoeKyasapHe po3mi3HaBaHHs 2 4 15
3 JIeTeKIist CynmpaMoIeKyIISIpHUX B3aEMOJTIM. 3 4 20
4 CyuacHi yaBJI€HHS PO CTPYKTYPY BOAM Ta CIIOIYK BKJIIOYECHHS Ha 3 2 4

11 ocuosi. Kontposbaa pobora 1

YACTHUHA 2. CYITPAMOJIEKYJISIPHA XIMISA OPTAHI3OBAHUX CEPEJOBMUIIL

5 [IpeameT Ta 3aBIaHHs CynpaMOoICKyIIPHOT XiMii OpraHi30BaHUX 2 3 10
CEPEIOBMUILL

6 OCHOBHI THUITH OPTaHi30BaHUX CEPEIOBUII Ta CHCTEM Ha OCHOBI 2 4 15
JU(IIPHUX OPraHiYHUX MOJIEKYII.

7 Comro6inizaliisi B OpraHizoBaHUX CEpeOBUIIAX. 3 3 15
KucII0THO-OCHOBHI BJIACTUBOCTI COJIFO0LII30BAHUX CYOCTPATIB.

8 Acoriaiist 1 KOMIUIEKCOYTBOPEHHS B OpraHi30BaHUX CEpeIOBUINAX. 3 4 12
[IpakTiuHe 3acTocyBaHHS 37400yTKIB ranxy3i B YKpaiHi Ta B CBITI.
[TigcyMKOBa KOHTPOJIbHA poOOTa
YCbOI'O 18 30 101

+ 1 rog
KOHC.

3aranbHuii 06csr 150 200., B TOMY YHCTI:
Jlexuii —18 200.

[IpakTruni 3aHATTS — 30 200.
Koncynpramii — 7 200.

Cawmocriitna po6ota — 101 200.
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JAETAJIBHA TEMATUYHA ITPOT'PAMA KYPCY
«CYITPAMOJIEKYJISIPHA XIMISI»

Bcmyn. Tlpenmer cynpamosekymsipHOi Ximii. IcTopis craHOBIEHHS HayKOBOTO HampsMKy. OCHOBHI
MPUHIUIHA YTBOPEHHS CYNPaMOJICKYISPHUX KOMIUIEKCIB: XIMIYHA 1 MMPOCTOPOBA KOMIUIEMEHTAPHICTh Yy
KOMIUIEKC1 «TiCTh-Xa3siH», KOOIEPAaTHUBHICTh B3aEMOIINA. THIHM MIXMOJICKYISIPHUX B3a€EMOMIH, iX
EHEpreTHYHI XapaKTepUCTHUKHM Ta KOONEPATUBHUN BKJIAQJ Yy BHIAJKYy CKJIQTHUX MOJIEKYII.
KommiemMeHTapHICTE MOJIEKYNT 32 XIMIYHOIO Ta MPOCTOPOBOIO OymoBoro. TepMmoamHamiyHa 1 KIHETHYHA
CKJIQJIOBI CEJIEKTUBHOCTI CyNpPaMOJICKYJSIPHUX B3aeMofiil. BriauB koH(poOpMaIiitHOI 00MEkKeHOCT1
MOJICKYJT Ha CEJICKTHBHICTh MIXMOJICKYJIIPHUX B3a€MOJIM Ta CTaOUIBHICTH YTBOPEHOTO KOMILICKCY.
[Mpuknanu koHpOpMAIITHO OOMEXKEHUX TOCTeH (HYKJIETHOBI OCHOBH, CTEpPOINM, IMHKIIYHI TEMTH[IH,
aJIKajoinu, aHTUOI0OTHKY, BITAMIHH, SITM 1 TOKCUHH).

[Ipuknaau cymnpaMoneKyIspHHUX aHCaMONiB Ha OCHOBI PI3HUX pelenTopiB. Xenaropu, KOpPOHAHIH,
MOJIAH/TN, KPUTITAHIM, KaJIiKCapeHHU, KapllepaHiu, KaTCHAHU, POTOKCAaHU, KyPKYOITypHIIH, JCHIPUMEPH.
[IpupomHi cynpamMoeKyisipHi CTPYKTYpH Ha ocHOBI mopdipuniB. KoHdopmarris Ta peakiiiiiHa 37aTHICTb.
KondopmarriiitHa 00OMeXeHICTh Ta CTPYKTYPHA JKOPCTKICTh MOJICKYJ 1 CYHpPaMOJICKYJIIPHUX KOMIUICKCIB,
iX BIUTMB Ha KIHETUKY YTBOPEHHS Ta MIIHICTh CympaMoOJeKyaspHUX KomruiekciB. Kondopmaris Ta
TopUIBHICT MOJICKYJIH. 3HAUeHHS HEKOBAJCHTHUX B3aeMONiIM Yy OIOJIOTIYHHMX IpoIiecax.
ABiIMH-010THH Ta CTPENTABIIMH-010THHOBI KOMILICKCH.

Di3uuni mMemoou O00CNiONHCeHH CYNPAMONEKYNAPHUX CMpPyKmyp. PEHTTEHOCTPYKTYpHHI aHai3.
Enexrponna mikpockomisi. IMP criekTpockoris. AToMHa CHUJIOBa MIKPOCKOIIiSl Ta CKaHYIOUM TyHEJbHA
Mikpockomist. ONTUYHI METOAM: CHEKTPOPOTOMETPisl, (PIyoprUMeTpisi, KPYTOBUI TUXPOi3M.

Ilpunyunu posniznaeannsa ma 6y006a MoaeKyiApHUX peyenmopie

Penentopu kationis meramis Na', K, Mg?", Ca*, Zn?'. Penentopu omuosapsaauux (F-, CI,), ta
Oararozapsigaux aHioHiB (AT®). Po3misHaBaHHS CKJIaJHUX MOJEKy1T Ta i0HIB (xomectepuH, AT,
TpuntodaH, JiHIHHI TUKATIOHW Ta MiaHioHH). CeneKTUBHICTH Ta adiHITET y po3mi3HaBaHHI. Brus
CepeIOBUINA HA CEJIEKTUBHICTH Ta aiHiTET. MeToan po3Mi3HaBaHHS Ta JETEKIIl CYNpaMOIEKyIIpHUX
B3aEMOJIII.



Konekmugni Konueannsa y po3uunax ma ix énaue na Ximiuni npoyecu

[Tapagokc npuuuHU OPOYHIBCHKOTO PYXy B piguHax. TepManbHUN 1IyM Yy pilUHAX: pO3MNOALT aMILTITYIH
Ta €Hepril KOJMBaHb 3a 4acTOTOK. DOHOH - KBaHT KOMUBAILHOTO pyxy. [{0B310BXHI Ta MmomnepeyHi XBUIIi
B piguHi. PoscitoBanHs QoHOHIB Ta (oHOHHMI o0OMiH y piguHi. ConiToH. YTBOpeHHA Ta
PO3MOBCIOJKEHHS COJITOHIB y piAuHI. Metonu peectpaiii (OHOHIB y po3dnHax. bynoBa po3unHy i
BIUIMB (DOHOHIB Ha HOro ckiaaoBi. MexaHi3Mm (popMyBaHHsS HaHOJIOKAI[iil BUCOKOTO Ta HU3BKOTO THCKY.
BrnnuB KONEKTUBHUX KOJIMBaHb Ha MIKMOJIEKYJISpPHI KOMIUIEKCH Y XIMIYHMX peaklisix Ta y Impolecax
nudy3ii, mIaBIeHHs, BUIAPOBYBaHHS TA PO3UMHEHHS.

Knampammni cnonyku

KiitrHHI, KaHAJIBHI Ta MOIIAPOBI KiIaTpaTh. MOHOMOJIEKY/ISPHI KiIaTpaTd. MakpoMOIeKY/IIpHI CIIOTYKH
BKIItOUCHHS. KrnarparokoMruiekcu (TIOZaHIW, KOPOHAHAM, KPUNTAHIH, KaplepaHAu Ta iX KOMIUICKCH,
npupoaHi HoHodopu). CeaeKTUBHICTh Ta aiHITET 1O TOCTS Yy 3alleKHOCTI Bing OymoBH XxassiHa Ta
MIPUPOAN CEPEAOBHUIIIA.

CrpykTypa BoaM Ta KjarparHi rigparu. [ekcaroHalbHUWil i Ta BOAHI Kiactepu. Boma Bucokoi Ta
HU3bKO1 TycTrHHA. CTpyKTypa BomHuX po3unHiB. «H-bond making» Ta «H-bond brakingy cromyku. Tunu
MOJIOCTEH y BOJII Ta XapaKTep iX 3alIOBHEHHS TOCTSAMHU.

Jinioni cmpykmypu
MoHomapu, Oimapu, KyOluHI Ta rekcaroHaibHl ¢asu. [lpuHumnu camMo30upaHHs, MeXaHIYHa Ta
TepMiuHa cTabimbHICTh. OKpeMi (Pi3UKOXIMIUHI BIACTHBOCTI OIIIAPOBUX CTPYKTYP.

Cynpamonexynapni cmpykmypu nykieinoeux kucaom (HK).

[IpocTopoBa OymoBa HYKJICTHOBHX KHCIIOT SIK pPE3yJbTaT KOMIUIEMEHTApPHOCTI HYKJIETHOBUX OCHOB.
CoipanpHi Ta mi00ymsapHi cTpykrypu HK: mmumnbka, aymiaeke, TpHILIEKC, KBaJAPYIUICKC,
cynepcmipanizamiss. CTEeKIHT Ta 1HTEpKaJSIis apoMaTHYHHX MoJieKyn B cTpyktypu HK. Perurikaris,
TPAHCKPHIILIA Ta TPAHCIALIS SIK MPUKIAIU CYNPaMOJICKYISPHUX XIMIYHUX MEPETBOPEHb. XPOMATHH,
pruboCcoMH Ta BIpyCH SIK CYITPaMOJIEKYIISIPHI CTPYKTYPH.

Texnomnorii, mo 0a3yloTbCs Ha cynpamonekyaspaux crpykrypax HK. Adinna xpomarorpadis,
OJIITOHYKJICOTH/THI Ui, CUCTEMH MOJIEKY/IsipHOT netekii. [lomimepasna nanitorosa peakiis (PCR).

binkosi cmpykmypu

[moGynspHi Ta GiOpuisipHi cTpykTypu OunkiB. Cripasi, BATUHH, CKJIQYacTl MApH, IUHKOBI «IIaJIbII1».
Brnue oroueHHs Ha KoH(popMalil0o MoJeKyl OinkiB. ABiAMH-OIOTHH Ta CTpENTaBiIUH-O10THHOBI
KOMIUIEKCH.

IlIpeomem ma 3a80annusn cynpamonekyiapHoi Ximii op2anizoeanux cepeoosuiy.

[cropuuni BimoMocCTi: OpMyBaHHS OCHOBHUX MOHSATH, 1/1ef, METH Ta MPEAMETY CYIpPaMOJIEKYISIpHOi
ximii. CympamonexysaspHa XiMis 1 BHUPIMICHHS MPOOJIEeMH XIMIYHOI CHOPITHEHOCTI Ta BHUOIPKOBOCTI
B3aeMofiil. «M’ski» acomiaTd 1 OpraHi3oBaHi cepeJoBHINA SK IMAaHEHTHI CKJIaJ0Bl 00 €KTIiB
cynpaMonekyasipHoi  ximii. CTaHOBJIEHHS CympamoJeKyJsIpHOI XiMmii OpraHi30BaHUX CEPEIOBHILL.
OCHOBHI THUIIM OPraHi30BaHUX CEPEJOBHII: PO3YMHM MOJIEKYJI-PELETITOPiB, MOJEKYIApHI aHcamOIi i
MIIEJIAPHI CUCTEMU Ha OCHOBI MUMUIBHUX OpraHiyHUX Mojekyid. I[lpupoma, cmenmdiyni Ta 3araibHi
BJIACTUBOCTI MIKPOT'€TEPOT€HHUX OPraHi30BaHUX CEPEIOBHUIII.

Boga 1 1i cTpykTypa: Momenb NBOX CTaHIB, MOJENIb JBOX CTPYKTyp. B3aemomii mMik Bomowo Ta
PO3UMHEHOI0 peuoBHHOIO. ['impodinbHa Ta rizpodobHa rigparamis pozunHeHoi pedyoBHHU. [igpatanis
MMOBEPXHEBO-aKTUBHUX PEUOBHMH Yy BOIHHUX po3uuHaxX. [1impodoOHe 3B’s3yBaHHsA Ta TiapodoOHi
B3aeMo/ii. Enepreruka rigpogoOHOro 3B’ 13yBaHHS.

JubineHi  opraHiuyHI  MOJIEKYJIM  SIK  CTPYKTYpPOYTBOPIOBadl  OPraHi30BaHUX  CEPEIOBHII.
CrpykTypHO-MONeKynsapHi Ta ¢yHkuioHanbHi o3Haku IIAP. Knacudikanii mnoBepXxHEBO-aKTUBHUX
pedoBuH. Turmm ITIAP nnsi cTBOpeHHsS OpraHi3oBaHUX CEpENOBHIN. XapaKTepHI IMPEACTaBHUKH:
BJIACTUBOCTI, CUHTE3, ounucTKa. ['inpodinsHO-TrigpododHuii 6ananc [TAP.



OcHo6Hi munu opeaniz06anux cepedosuly ma cCUucmem Ha OCHOGI OUPIIbHUX OPZAHIUHUX MOTIEK).
[ToBeninka AUQITBHUX OPraHIYHUX PEUYOBHH y BOJHUX Ta HEBOAHHMX po3uMHaxX. Po3unHHICTH 1 Qa3oBa
niarpama pos3unHiB ITAP. MinenoytBopennss y poszumHax IIAP, KkpuTu4yHa KOHIIEHTpalis
minenoytBopeHHs: (KKM), meroam BuszHauenHs, (aktopu BrumBy. Touka (Temmeparypa) Kpadra.
Temneparypa NOMYTHIHHS y pO3UYMHaX HEIOHHUX Ta i0HHUX [TAP.

[onmimopdizm minen, ix npupoaa ta 6yaosa. CyKynHICTh KpUTHUHUX KOHIIEHTPALIH MILEIJIOyTBOPEHHS.
Cdepuuni, enincoinanbHi, ITIHAPHYHI Ta JamenspHi Minenu [TAP, Be3ukynu, minmocoMu, HAHOCOMH,
piakokpuctaniudi ¢azu [TAP. Ilpsami Ta o0epHEHI MiLIETSpHI CTPYKTYPH.

Opranizaiist po3uuHiB BUCOKOMONEKyIssHUX cronyk (BMC). Ctan kaTioHHHX, aHIOHHUX Ta aM(OITHUX
BMC y po3unnax, 130enekrpudHa Touka amgomitHux BMC.

Jenapumepu, iX Ipuposa, BIACTUBOCTI, CHOCOOU OTPUMaHHS, HAPSMKHA BUKOPUCTAHHS.

Emynbciiiai  cepemoBumia. Makpo-, MiHI- Ta MIKPOEMYJbCli: CKJIaJ, CTIMKICTh, NPUTOTYBaHHS,
CTPYKTypa, BIIaCTHBOCTI. IIpsmi 1 oOepHEHI MIKPOEMYNbCIHHI  cepenoBHIIA. Amnanorii
MIKPOEMYIbCIHHHX 1 MILIEIIPHUX CUCTEM.

Minenspai Makpodaszu ITAP. daszoBe posmapyBanHs y po3unHax [IAP mpu 3miHi Temmeparypu.
[HnykoBaH1 MinensapHi Makpodaszy, YNHHUKY BIUIMBY Ha (pa30yTBOpeHHs y po3unHax [IAP. 3B a3yBanHs
OopraHiyHux  cyOcrtpariB  Mminensipuumu  Makpodazamu  I[IAP.  Ilpupoma 1  BHKOpUCTaHHS
MILIEISPHO-EKCTPAKLIMHUX CUCTEM.

Oprani3oBani cucteMu JAMDPUIBHUX MOJIEKYJd Ha TBepAuX NoBepxHsAX. Anmiuenu. IlniBku
Jlearmropa-bnomxer (ITJIB). VYTBOpeHHs, Tumu, NPUPOAQ, BIACTHBOCTI Ta OCHOBHI HaNpSIMKH
Bukopuctanus I1JIb.

3natHicTh 10 BHUOIPKOBOTO 3B’A3yBaHHS cyOcTpary («TiCTh-Xa3siiH») sIK 1IMaHEHTHa OCOOJUBICTH
OpPraHi30BaHMX CEPEAOBHUII Ta CYNPaMOJIEKYISIPHUX CHCTEM. MOJEKyIspHe pO3Mi3HaBaHHSA B
OpraHi30BaHMUX CEPEOBUILAX.

Conrooinizayia. Kucnommuo-ocnoeni enacmueocmi conwodinizosanux cyocmpamie. Illeuokicmeo
XIMIYHUX peaKyill 6 OP2aHi308AHUX CEPEOOBUULAX.

SBume i1 mpuponma comroOiTizamii; KiTbKICHI XapakTepucTuku. Jlokamizalis cyOCTpariB y Milernax.
Brnue comro6imizarnii Ha BIACTMBOCTI OpraHiYHHX cyOcTpariB. MiKpOKOHIIEHTPYBAaHHS KOMIIOHEHTIB
XIMIYHOT peakIlii mpu comoOuTizarii. bararodyHkiioHaapHa i GaraTorieHTpOBa B3aeMO/Iis Mikpodasu 3
comoOimizoBanuM cyoctparoM. OpieHToBaHi copOist Ta comroOimizaris. CriocoOu BILTUBY HA mepedir
peakIiii B OpraHi3oBaHHX cCepenoBUIaX. PerymoBaHHs €()EKTHBHOCTI 3B'SI3yBaHHs CyOCTpaTiB MpH
comoOinizanii. [lokazuuk IJIb nns mependavyeHHs epeKTHBHOCTI conoOimizamii B OpraHi3oBaHUX
cepenoumax I[IAP. TlepeBarm Ta mpoOneMu BHUKOPHCTaHHS HEBOJHUX PO3YMHHUKIB B XiMmii.
Comro6inizanis SK palioHaJbHa aJbTePHATHBA EKCTPAKIlil OPraHIYHUMHU PO3UUHHUKAMHU.
KucnoTHO-0CHOBHI BIACTUBOCTI OpraHIYHUX MPOTOJIITIB B OPraHi3oBaHUX cepenoBuinax. [Iporomituyni
pIBHOBarMm OpraHIYHMX pEareHTiB y J0- Ta MiLeSPHUX pO3YMHaxX. BriawB 10HHOI acormiarmii Ha
KHCJIOTHO-OCHOBHI BJIACTHBOCTI pEeareHTIB B OpraHI30BaHMX CHUCTeMaX. BIIMB KaTiOHHWX, aHIOHHUX Ta
HeioHHHX [IAP Ha KHUCJIOTHO-OCHOBHI BIACTHBOCTI KHCIOTHHX Ta OCHOBHHX MPOTOJNITIB.
JudepeHiiiioBanuii BIUTUB  MILEISAPHUX, MIKPOEMYJIbCIHHUX Ta €MYJIbCIMHUX CEPElOBUI Ha
KHUCJIOTHO-OCHOBHI XapaKTEPUCTUKU MPOTOJITIB Y 3aJI€KHOCTI Bif iX rizpodoOHOCTI.

[IIBuAKICTh XIMIYHUX PEakiliii B OpraHi30BaHUX cepeAoBuInax. Mixda3Huil KaTami3 Ta HOro pi3sHOBUIH.
OCHOBH MILIETSIPHOTO KaTajli3y; OCHOBHI YNHHHUKH BILTMBY. KiHeTHUHA Teopis MILIENIIPHOTO KaTalizy.

Acoyiayia i KOMNIEKCOYMBOPEHHA 6 OP2AHI308AHUX CEPEOOBUULAX.

Acomialfisi y po3YyMHaxX BEJIMKHX OPTraHIYHHUX MOJeKya. ONTHUYHI XapaKTepPUCTHUKH, PO3YMHHICTH Ta
CTIMKICTB acowiariB opraniyHux cyocrpariB i [IAP. Metomu mocmiKeHHS 1 KOJOiTHO-XIMIYHAN CTaH
po3uuHiB acomiariB. OcHOBHiI ¢opmu acomiariB peareHTiB 3 mnpoTtuioHamu [IAP y pozumnax:
CIICKTPOHEUTpaIbHI, CyOCTEXiOMETpUYHI Ta CcoroOLT30BaHl acomiaru. [lincwiieHHs TiapodoOHOTO
3B’SI3yBaHHS IPH EJIEKTPOCTATUYHOMY MPUTATAHHI YAaCTUHOK. AcCOIliaTH XpOMO(GOPHHX OpPraHivHHX
pearentiB 3 nportuionamu I[IAP. Enexrpomitu, opraniyni po3unHHuKH Ta HEioHHI [IAP y cucremax
pearent — mnpotuioH IIAP. Edexktu ricTh-xa3siH mnpu acoriamii B OpraHi3oBaHUX pPO3YMHAX.
«KommtekcHi» TTAP.
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KomruiekcoyTBOpeHHsI OpraHiyHMX peareHTiB 3 10HaMHM METaliB B OPraHi30BaHMX CEpelOBHIIAX.
OnTUyYHI BJACTHBOCTI KOMIUIEKCIB OpraHIYHUX pEeareHTiB 3 10HaMH MeETalliB B OpraHi30BaHHUX
cepenoBumax [IAP. Cneun¢ika KOMIUIEKCOYTBOPEHHS OpraHiYHUX pEareHTiB B OPraHi30BaHHX
cepenosuinax [TAP. 30inbI1eHHs YKciia KOOPJUHOBAHUX JIITAH/IIB IPH KOMIUIEKCOYTBOPEHH]1 OPraHIuYHUX
peareHTiB 3 ioHaMH MeTalliB. bararoneHTpoBa B3a€MO/Iis MOJIIEHTATHUX PEareHTiB 3 10HAMH METalliB B
OpraHi30BaHMUX chcTeMaX. AKTHBAIllSl KOMIUIEKCOYTBOPEHHS PEareHTiB B CUJIbHOKUCIIUX OPraHi30BaHUX
cepenoBuiax. IliABUIIEHHS CTIHKOCTI METaJOKOMIUIEKCIB OpraHiYHUX peareHTiB B OPraHi30BaHUX
cepenoBHIax. BIIMB 4YeTBEpTOro KOMITOHEHTY: MOAMQIKAIlisl KOMIUICKCIB THITy 10HHUX acoIliaTiB
esiekTponitTaMu Ta cyMmimamu ITAP pi3HuX TumiB. AHaMITUYHUNA CHUTHAJI Ta METPOJIOTIYHI MOKa3HUKU
BHUMIPIOBAHb B OpPraHi30BaHUX CEPEIOBUILAX.

Ilpuknaoni acnekmu 6uKOpUCMAHHA OPZAHI308AHUX cepedosuny 8 YKpaini ma ceimi. 3aCTOCYBaHHS
OpPraHi30BaHMUX CEpPEJIOBHUIN Yy METOIaX aTOMHOI Ta MOJIEKYJSPHOI CHEKTPOCKOMII, €leKTPOXIMIYHHX
MeTofax, XxpoMmatorpadii, MeTogax po3aiIeHHs Ta KOHLIEHTPYBaHHSI.

KoHTpoJIbHI 3anIMTAHHS TA 3aBAAaHHS 10 YaCTHHU 1:

[epeniunTu TUIH crienPivHUX 1 HECTIEMUPIUHUX MIXMOJIECKYISIPHUX B3a€MOJIIH.

UucenbHi 3HAYCHHS SHEPT1 MIDKMOJICKYISIPHUX B3a€MOI1i KOXKHOTO 3 THITIB.

[Tpuknaau cynmpaMomeKyll Ta CynpaMOJIeKyIIPHUX KOMIUIEKCIB y XiMii.

[Tpuknaau cympaMomeKyst Ta CynpaMOICKyIIPHUX KOMIUICKCIB y 010710Tii.

[Ilo Take KOMIUIEMEHTApPHICTb MOJIEKY] 32 XIMIYHOIO Ta IMPOCTOPOBOIO OyAOBOIO (XiMiuHa Ta

MIPOCTOPOBA KOMITJIEMEHTAPHICTH)?

6. Tumm MDKMONEKYISIpHUX KOMIUIEKCIB Ta ix OymoBa. HaBectm mnpukiIaad MOJEKYNI-IOHOPIB
CJIEKTPOHHOI TYCTHHH: 1, 7 Ta o-TUIy. HaBecTw MpUKIaIu MOJEKYI-aKIENTOPIB E€IEKTPOHHOI
TYCTHHU: V, T Ta O-THILY.

7. lo Ttake koH(popMmariiiHa OOMEXeHICTh MOJICKYnH? Sk MOXHa TMOPIBHATH KOH(MOpMaIiiiHy
OOMEKEHICTh CETMEHTIB OJIHIET MOJICKYJIM UM CETMEHTIB Pi3HUX MOJIEKYI?

8. Illo Take CTpPyKTypHa »OPCTKICTH MOJICKYJM 1 YMM BOHa BIAPIZHAETHCSA BiJ KOHGOpPMAIIHOT
0OMEKeHOCTi?

9. Sk 3miHI0OETHCS KOH(POpMaIiiiiHa 0OMEKEHICTh PElenTopa MPH YTBOPEHHI KOMIUIEKCY 3 CyOCTpaToM,
1 gomy?

10. IIpuknaau CTPYKTYpHO KOPCTKUX KOH(POpMAIIiK MOJTIMEPHUX MOJICKYII.

11. Ipuxnagu koHpopMmariiitHo ooMexeHux cyocrparis (y Ximii Ta 6iomorii).

12. Ipuknaau koHpopmaIiitHo oOMexeHuX perenTtopis (y Ximii Ta 610J10T1i).

13. Ilpuxiagu BIUMBY KOH(pOpMaLiiHOI 0OMEKEHOCTI MOJIEKYIIH Ha CEJIEKTUBHICTh MIXKMOJIEKYIISIPHUX
B3a€EMOJIIN Ta CTA0IBLHICTh YTBOPEHOTO KOMILIECKCY.

14. Jlatu 03HaueHHS TEPMIHY «MOJIEKYJISIPHE PO3MTi3HABAaHH».

15. Yomy koH(popMariiitHo oOMexeH1 CyOCTpaTh yTBOPIOIOTh MIITHIIII KOMIUIEKCH 3 perenTopaMmu?

16. /IBi XapaKTepUCTUKH B3AEMOJIIN Y MOJIEKYJISIPHOMY PO3ITi3HABaHHI.

17. Bix ssikux mpocTOpoBUX 1 (PI3MYHUX XapaKTEPUCTUK PEIlenTopa i CyOcTpary 3ajleXuTh CTaOUIBHICTh
KOMILJIEKCY ?

18. Bim skux TpoCTOPOBUX 1 (HIBUYHUX XaPAKTEPUCTHK perenTopa 1 cyOcTpary 3alieuTh
CEJICKTHBHICTb X B3a€MOIii?

19. SIk 3MIHIOETBCS CENEKTUBHICTh B3a€EMOII 3 PEHENTOPOM TPH 3pPOCTaHHI KOH(POpPMAIIHHOT
o0OMekeHOCTI cydeTpary, 1 yomy?

20. /latn 03HA4YCHHSI HACTYITHHM CYTIEPMOJICKYJIaM: «XEJIaTopy», «KOPOHAH/I», «IOIAH, «KPUIITAHI»,
«KaBiTaH», «chepaHmy, «KapuepaHm», «KaJiKcapeH», «pyuiepen», «HnoppipuH», «pOTaKCaH»,
«KaTeHAH», «ICHIPUMEDY», «IUKIONCKCTPUH», «KYPKYOITYpmi», «pHUOOHYKJIETHOBA KHCIIOTa»,
«JI€30KCU-PUOOHYKIIETHOBA KHUCIIOTa», «PUOOHYKICOTUI», «IEC30KCUPUOOHYKICOTUI», «IYILIEKC
JHHK», «rpumnexkc JHK», «kBampymiekc», «maasMmia», «XpOMOCOMa»,  «IPOTEIHY,
«mporein-nykieinoa kunotay (ITHK), «Minenay, «J1inmocomMay, «Iemtoiao3ay, «aMiaos3a.

M
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48

SIkuii 3 Kaiblli€BUX XeJIaTopiB Mae OUIbITy KoOH(pOpMaliiiHy ooMmexeHicTs: «Quin-2» uyn «kBAPTA»?
SAxwif 3 IbOTO MPAKTHYHUN HACTOK?

Yomy cenekruBHicTs Ca*/Mg”" y «Quin-2» Hikua, HiK y «BAPTA»?

Sk 3minuThCa adiniter mo KatiowiB Ca’*'ta cenmexktmBHicts Ca’’/Mg?" xemaropy «BAPTA» npu
301bIeHH] 10HHOT cuiu po3unny? [Ipu nigsumenHi pH po3uuny? lpu 3umwkenni pH pozunny?

Sk 3MeHmMTH aiHITET KaJIbIIEBOTO XEJIaTOpPy 10 JIMiAIB Ta OLIKIB y pO34MHI?

SIkuii BIUIMB Ha CENEKTUBHICTH 1 adiHITET YMHUTH KOXKHA pHUCA, M0 CKIAJAE PI3HULIO Yy OyaoBi
xenaropis nBoBaneHTHUX 10HIB Ca’’ Ta Zn*': « BAPTA» Tta « FLUO-Zn3», npu3Ha4eHuX isi poOOTH
y BOAHMX po3unHax, pH 77

Slkuii pWiioM BMKOpPHMCTaHO y Oymosi peuenTopis kariowie Ca®’, Mg, Zn*, Na" ta K', s
3MEHIIeHH 1X 4yTiMBOCTi 10 pH po3unny?

SIk 3MIiHUTBCS aiHITET i CENEKTHUBHICTH KOPOHAHAIB 10 KarioHiB Na' ta K' mpu mepexomi Bif
BOJHHMX PpO34MHIB A0 MeTaHonbHHX? Ilpum mepexoxmi BiJ METAaHOJIBHMX JO AalleTOHITPHIBHHUX?
[osicHUTH IPUYMHMA 3MiH.

Yomy adiHITET i CENEKTUBHICTh KOPOHAH/IIB 70 KaTioHiB Na" ta K' Buina, HiX y mogasiB?
[TosicuuTH, 3a paxyHOK SIKMX TUIIB MDKMOJIEKYJSIPHUX B3a€MOJAIM TPUMAETHCS CTPYKTypa MiLen i
ninocoM? SIki B3a€eMOIi1 BHOCATh OCHOBHUHN BKJIa1?

[Tosicuuty, 3a paxyHOK SIKMX THIIB MDKMOJEKYJISPHUX B3aeMOAi Tpumaerbes crpykrypa JHK?
SIki B3aemoil BHOCITH OCHOBHHUI BKIa?

Yomy mnepeBakHa OUIBLIICTh NENTHIIB y BOJHUX pO34YMHAX IepeOyBaioTh y KoH(popMmalii
CTaTUCTUYHOI TIOOYNIH, a Yy MPUCYTHOCTI €TaHOIY, MileNl 4M JINIAHUX MeMOpaH MpUHMaroTh
koH(OpMaIIifo a-cripani?

Yomy 1iemrono3a yTBoproe GiOprIsipHi CTPYKTYPH, a amiio3a — CripaibHi?

[lepeniuiTh TUIN T-TT CTEKIHT B3a€MOIM.

Slxa npupoaa BUHUKHEHHS -7t CTEKIHT B3a€MOI1I?

Slka cepen MOXIHMBHX 3a THIIOM T-TT CTEKIHT B3a€MOJid € HAWOIIbII €HEPreTUYHO BUTITHOKO 1
qomy?

SIKUM YMHOM HasIBHICTh T-T CTEKIHT B3a€MOJII MOXKE BIUIMBAaTH HAa ONTUYHI BIACTUBOCTI CIIOIYK?
Hagenite npukiiagy B3a€MOIiH TUITY T-aHIOH Ta T-KaTiOH.

SIka eHepris TUIIOBA AJIs B3a€MOJIN THUITY T-aHIOH Ta T-KaTioH?

Hagenite npuknanu B3aemoniit tumy n--H-X.

Enepris B3aemogiit tuny n--H-X, Bi 40ro BoHa 3a1€XUTh.

Hagenite npukianu n-m, m-aHioH Ta m-KarioH, T--H-X B3aemomiii y 6ioximii

BkaxiTh TUIIM BOTHEBUX 3B SI3KIB.

Hagenith npukiaau oHo-, ABO- Ta TPULEHTPOBUX BOJAHEBUX 3B’ SA3KIB.

Bin sikux (akTopiB 3aJ1eXKUTh €HEPTisd BOJHEBHX 3B’ SI3KIB.

HageniTh knacudixkariiito BoqHEBUX 3B’ SI3KiB MO iX €HEpTii.

HageniTe npukiaay BIUIMBY BOAHEBUX 3B’ A3KiB Ha OyJJOBY MaKpOMOJIEKYII.

VY domy pi3zHuLs Mixk speculative Ta corroborative MOAEIIMU METAIONPOTETHIB?

BxaxxiTh MpUUMHU BIAMIHHOCTI y 3B’S13yBaHHI1 MOJIEKYJIM KHUCHIO FeMOITIO0IHOM 1 M1OTJIOO1HOM.
HaBeniTh npukinaan MoeNbHUX CHOMYK, IO IMITYIOTh MTOBEAIHKY MiOTJIOOIHY.

Hagenith npukiiagm MOIEIHUX CIOMYK, 110 IMITYIOTh TTOBEAIHKY T€MOTJIO0IHY.

HaBeniTh npuknaan MoIeIbHUX CHOMYK, IO IMITYIOTh MOBEAIHKY T'€MOIlIaHIHY.

Hagenith npukiiagm MOIETbHUX CIOMYK, IO IMITYIOTh MTOBEIIHKY ypeasu.

HageniTs npukinaan MoIEIbHHUX CHOMYK, IO IMITYIOTh MMOBEAIHKY KapOOKCHUTIENTHAA3H.
HageniTe mpuKiIagym MOJIEKYISIPHUX KOHTEHHEPIB.

Ha yomy 6a3yerncs knacudikallis MOIEKYIIPHUX KOHTEITHEpiB?

HaBeniTh npukiaam 3aCTOCYBaHHS MOJICKYISIPHUX KOHTCHHEPIB.

HaBeniTh npuknaau ceaeKTUBHOI cOpOIlii MONEKYAIPHUMHU XOIOIUTbHUKAMH.

Ha dgomy 0a3yeThCsi MOXIIMBICTh BHKOPHCTAHHS MOJICKYJSPHUX XOJOIWJIBHHUKIB JJIS PO3IITICHHS
cyOcTparis.
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60.
61.
62.
63.
64.
65.
66.

67.
68.
69.
70.
71.

HageniTe npuKiIagyu BUKOPUCTAHHS MOJIEKYJIIPHUX KOHTEHHEPIB y KaTaJlITHUHUX MpoIiecax.
HaBeniTh npukiaan BUKOPUCTAHHS MOJIEKYISIPHUX KOHTEHHEPIB y SIKOCTI CEHCOPIB.

JlaiiTe BU3HAYCHHS Ta HAaBEAITh MPUKJIIAIU CIIONYK TUITY «MOJIEKYJISIPHI KoJecay

Hagenits gaxTopu, 110 BIJIMBAIOThH Ha SJIEPHICTh «MOJIEKYISIPHUX KOJIECH

SIKUM YMHOM JHIMHUN po3Mip TeMILIaTy BU3HAUae OyJJOBY «MOJIEKYISIPHUX KOJIECH?

SIK1 cUHTETUYH1 0COOIMBOCTI OTPUMAHHS reTepoO0iMeTaIbHIX MOJIEKYIIPHUX Kosec?

SIka mpuuYMHA XipaJdbHOCTI «MOJEKYISIPHUX KOJEC», OTPUMAHUX HA OCHOBI ONTHYHO HEAKTHBHUX
JIITAaHOIHUX CUCTEM?

HageniTe npukiIagy yTBOPEHHs ACHIPUMEDPIB 1 POTAKCAaHIB HA OCHOBI «MOJIEKYJISIPHUX KOJIEC).
JlaiiTe BU3SHaYEHHSI KJIACy CIIOJIYK «MOJEKYISIPHI PELIITKIY.

SIKi BUIM MOJIEKYJSIpHUX pelriTok Bu 3Haere?

Hagenits npunanu nedexTiB y Oy10B1 MOJEKYJISIPHUX PEILITOK.

HageniTe MOXJIMBI IPUKIIAIH 130Mepii Y MOJIEKYJIIPHUX PEIiTKaxX

IInTanHs KOHTPOJBLHOI poboTH Nel

SNk W=

10.
11.
12.
13.

14.
15.
16.
17.
18.
19.

20.

21.

[lepeniunTu TUNU cieU(PIYHUX 1 HECIEUU(PIUHUX MIKMOJIEKYJIIPHUX B3a€MOJIIH.

YucenbHi 3HaUEHHS €HEPriii MKMOJIEKYIIPHUX B3a€EMOIi KOXKHOTO 3 THIIIB.

[Ipuknanu cynpamosieKyn Ta CylpaMoieKyIpHUX KOMIUIEKCIB y XiMii.

[Tpuknaau cynpaMoseKys Ta CynpaMoIeKyIIpHUX KOMIUIEKCIB y 610710T1i.

[Ilo Take KOMILJIEMEHTApPHICTh MOJIEKYJ 3a XIMIYHOIO Ta IMPOCTOPOBOIO OyI0BOIO (XIMIYHA Ta
IIPOCTOPOBA KOMITJIEMEHTAPHICTh)?.

Tunu MIDKMOJIEKYJISIpHUX KOMIUIEKCIB Ta ix OyaoBa. HaBectu mnpukinaau MoJeKkyiI-IOHOPIB
€JIEKTPOHHOI TYCTHHM: 1, @ Ta o-Tully. HaBecTu mpukiIagum MOJEKYI-aKLUENTOPIB eJEeKTPOHHOI
TYCTHHU: V, 7T Ta O-THILY.

[Ilo Take koH(oOpMaliiiHa OOMEXEeHICTb MOJNeKyau? SIK MoOXHa NOPIBHATH KOH(pOpMaLiiHY
0OMEKEHICTh CETMEHTIB OJIHIET MOJICKYJIM UM CETMEHTIB P13HUX MOJIEKYJ?

[Ilo Take CTPYKTypHa >KOPCTKICTb MOJIEKYIM 1 UMM BOHA BIJIPi3HAE€THCSA BiJ KOH(pOpMauiiHOi
0OMEKEHOCTI?

Sk 3MiHIO€ThCS KOH(OpMaIliiiHa 0OMeKeHICTh peLenTopa Npy YTBOPEHHI KOMIUIEKCY 3 CyOCTpaToM,
1 9omy?

[Tpuknaau CTPYKTypHO XKOPCTKUX KOH(OpMaIliif MOJiMEpHUX MOJIEKYII.

[Tpuknaan koH(pOpMamiiiHO 0OMexeHuX cyocTparis (y XiMmii Ta Giomorii).

[Tpuknaau koHpopMmaniiHO oOMexxeHuX perenTopis (y XimMii Ta 0ioorii).

[Tpuknaan BruMBY KOHPOPMAIIHOT OOMEXKEHOCTI MOJIEKYIIM Ha CEIEKTUBHICTh MIXMOJICKYJISIPHUX
B3a€MOIiii Ta CTAOUTBHICTh YTBOPEHOTO KOMILIEKCY.

Jlaty 03HaYEHHS TEPMIHY «MOJEKYISIpHE PO3II3HABAHHS.

Yomy koHpOpMaIIiitHO 00MekKeHi CyOCTpaTH YTBOPIOIOTH MIIHIIII KOMITJIEKCH 3 pelenTopamu?

JIB1 XapaKTepUCTHKH B3a€EMOIi Y MOJIEKYJISIPHOMY PO3ITi3HABaHHI.

Bin sikux mpocTopoBuX 1 Gi3UYHUX XapaKTEPUCTUK pelenTopa i cy0cTpary 3aeKuTh CTa0lIbHICTh
KOMILJIEKCY ?

Bin skux mpocTopoBuxX 1 (PI3MYHHX XapaKTEpUCTUK pelentopa 1 cyocTpary 3ajlekuTh
CEJIEKTUBHICTH 1X B3aeMOIii?

Sk 3MIHIOETBCS CEJEKTUBHICTh B3a€EMOJIi 3 PEHEnTOpoOM IpH 3pPOCTaHHI KOHGOpPMAIIHHOT
00MeXKEeHOCTI cyocTpary, 1 uomy?

JlaTi O3Ha4YEHHS HACTYIHUM CYIEPMOJIEKYJIaM: «XeNIaTop», «KOPOHAH», «HOAAHI», «KPUITAHI»,
«KaBiTaHI», «chepaHmy, «KapuepaHm», «KaJiKkcapeH», «pyuiepen», «noppipuH», «pOTaKCaH,
«KaTeHaH», «ACHIAPUMEDP», «UUKIOAEKCTPUH», «KYPKYOITYpui1», «pHUOOHYKJIETHOBA KHUCIIOTay,
«II€30KCH-PUOOHYKIIETHOBA KHCIIOTa», «PUOOHYKICOTUI», «IE30KCUPUOOHYKICOTUI», «IYILIEKC
JHHK», «rpumnexkc JJHK», «xBagpyruiekc», «miasMmifia», «XpoMOCOMa»,  «IIPOTEIH»,
«rpotein-nykieinosa kuinota» (ITHK), «minenay, «1imocomMay, «IEII0I03a», «aMijio3ay.

SIkuii 3 KanplieBUX XenaTopiB Mae Ouplry KoH(opMaliiHy ooMexeHicTh: «Quin-2» un « BAPTA»?
SIKuii 3 IHOTO MPAKTUYHUHN HACITIIOK?
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22.
23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Yomy cenekruBHicTs Ca*/Mg”" y «Quin-2» Hkua, HiK y «BAPTA»?

Sk 3minuThCa adimirer mo karioniB Ca*’ta cenexrtuBHicts Ca*'/Mg®* xemaropy «BAPTA» npu
301bIeHH] 10HHOT cuiu po3unny? [Ipu migsumenHi pH po3uuny? Ilpu 3umwkenni pH pozunny?

Sk 3MeHmMTH aiHITET KaJIbIIEBOTO XEJIaTOPy 10 JMiAIB Ta OLIKIB Y pO34MHI?

SIkuil BIJIMB Ha CEJIGKTUBHICTH 1 a(iHITET YMHUTh KOXKHA pHUcCa, IO CKJIAJae Pi3HULIO y OynoBi
Xenaropis aBoBaneHTHHX ioHiB Ca*' ta Zn*": «BAPTA» ta «FLUO-Zn3», npusHadeHux 1jis poooTu
y BOAHMX po3uuHax, pH 77

Slkuii IpUIOM BMKOPHMCTaHO y Oymosi peuenTopis Karionie Ca®’, Mg, Zn*, Na" ta K', musa
3MEHIIEHH 1X 4yTiauBOCTi 10 pH po3unny?

SIk 3MiHUTBCS aiHITET i CENEKTHUBHICTH KOPOHAHAIB 10 KaTioHiB Na' ta K' mpu mepexomi Bif
BOJHHMX PpO34MHIB A0 MeTaHonbHHX? Ilpm mepexoxmi BiJ METAaHOJIBHMX JIO AalleTOHITPHIBHHUX?
[osicHuTH IPUYMHA 3MiH.

Yomy adiHIiTET i CENEKTUBHICTh KOPOHAH/IB 70 KaTioHiB Na' ta K’ Buina, HiX y mogasiiB?
[TosicuuTty, 3a paxyHOK SIKMX THIIB MIKMOJIEKYJSIPHMX B3a€MOJAIM TPUMAETHCS CTPYKTypa MiLen i
ninocoM? SIki B3a€EMOJIi1 BHOCATh OCHOBHUHN BKJIa1?

[Tosicuuty, 3a paxyHOK SIKMX THIIB MDKMOJEKYJISPHUX B3aeMoAi Tpumaerbes crpykrypa JHK?
SIki B3aemoil BHOCITH OCHOBHUI BKIa?

Yomy mnepeBakHa OUIBLIICTh NENTHAIB y BOJHUX pO34YMHAX IMepeOyBaioTh y KoH(popMalii
CTaTUCTUYHOI TIOOYNIH, a Yy MPUCYTHOCTI €TaHOMY, MileNl 4M JINAHUX MeMOpaH MpUiMaloTh

KoH(popMaIliro X-cripati?

Yomy 1emtono3a yTBoproe GiOpuisipHi CTPYKTYpH, a amisio3a — CIipaibHi?

KoHTpos1bHI 3an1UTaHHSA Ta 3aBJAHHA 10 YACTHHH 2:

1.
2.
3.

Now ks

10.
11.
12.
13.

14.
15.
16.
17.
18.
19.
20.

21.

UuM B1IPI3HAIOTHCS PO3UMHU CYIIEPMOJIEKYII BIJl PIIKUX OPTaHI30BaHUX CEPEAOBHUII?

Slka mpupoza rifparanii BeTUKUX OPraHIYHUX MOJIEKYJ Y BOIHUX PO3UMHAX?

Oxapaxkrepusyiite npupoay riagpopoOuux B3aemonid. Yomy riapodoOHI B3a€MOAIT BIIHOCATH 110
YHIBEpCaJIbHUX?

[TopiBHstiiTe eHeprito riipoPoOHOro 3B’ sI3yBaHHA 3 €HEPTi€l0 3B’ SI3KIB 1HILIUX THUIIIB.

VY yoMy BOayaroTh 0COOIMBOCTI OPTaHI30BaHUX CYNPAMOJIEKYISIPHUX CEPEIOBUIL?

Mogeni A onMCcaHHs CTPYKTYPH P1JIKOI BOAM, y HOMY crienudika?

VY yomy pi3HHLA Ta cnerudika rigpodinbHoi Ta riipodoOHOT rigpaTanii po3YMHEHUX PEYOBHUH Y
BOJIHUX PO34YMHAX?

Un MoXHa Ha3BaTH LyKop a00 OLTOBY KHUCIOTY IOBEPXHEBO-aKTUBHUMHM pPEYOBHHAMU?
OxapakTepu3yiTe CTPYKTYPHO-MOJICKYIISIpHI Ta PyHKIIOHATHHI 03HaKH [TAP.

Ha3Bith ocHOBHI MOXJIHBI kputepii kinacudikamiii [IAP. HaBeniTe npuknaan Ta oxapakrepusyire
BJIACTUBOCTI HAWOUIBII MOIIMPEHUX KATIOHHUX, aHIOHHUX, HEIOHHUX, aM(pOTEPHUX, MOTIMEPHUX
Ta BUCOKOMOJIEKYIsipHUX [TAP.

[lo xapakTepusye MoKa3HUK riapodiapHO-TinodinsHor0 6aancy [TAP? Ilkamm [JIB?

Ha3BiTh OCHOBHI eTanu opraHi3ailii CUCTeM Ta cepenoBull Ha ocHOBI [TAP.

Ha3BiTh OCHOBHI YHHHHKH BIUTMBY HA KPUTUYHY KOHIIEHTPAIIIIO MIIIETIOyTBOPEHHS.

Haiite Bu3HaueHHs Touli (Temmeparypi) Kpadra. Ha3BiTh OCHOBHI UMHHMKHM BIUTUBY Ha Lied
MOKA3HHUK.

VY domy pi3HUIM AlarpaM po3uMHHOCTI 10HHUX Ta HeloHHUX [TAP?

Oxapakrepusyiite Temreparypy oMy THIHHS po34rHiB HeioHHUX [TAP.

Ha3BiTh OCHOBHI CTPYKTYpHI (JOpMH MILIETIIPHUX arperaris mpu 3miHi koHneHtpariii [TAP.
Po3mipwm, yrcna arperaitii, OJSPHICTH TPSAMUX Ta 0OEPHEHUX Milen?

[Tpupona KKM,, KKM;, ....

OxapakTepu3yiTe OCHOBHI THITH MIIICTIIPHUX arperaris.

OxapakrepusyiiTe OCHOBHI YMHHUKM 3MiHU (popmu Mminen. Sk npupona monekynau [TAP BrinuBae
Ha (popMy MiLIeIISIPHHUX arperaris.

YuM BIJIPI3HAIOTBCA 3a CTYIEHEM JUCIEPCHOCTI PO3UYMHHM BUCOKOMOJIEKYISIPHHX CIIONYK 1
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23.

24.
25.
26.
27.
28.

29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.

49.
50.

51.
52.

53.

54.
55.

MILENSpHI PO3YHHU?

Ak 3MiHAa KHCIOTHOCTI Ta JOJATKW €JCKTPOJITIB BIUIMBAIOTh HA CTaH 10HHHWX, HEIOHHUX,
aMQOoITHUX Ta BUCOKOMONeKyasipHux IIAP y po3unnax?

Oxapaktepusyiite OynoBy AeHApUMepiB. YoMy AEHIPUMEpH 3/1aTHI A0 BUOIPKOBOTO 3B’SI3yBaHHS
cyocrpariB?

UuM B1IPI3HAIOTHCS 3a CTYNIEHEM JUCIIEPCHOCT] PO3UMHU ACHIPUMEPIB 1 MILEISPHI POZYUHU?

SIK pI3HUTBCS CKJIaJ1 1 KOMIIOHEHTHICTh eMYJIbCIHHUX Ta MIKPOEMYIbCITHUX cucTem?

SIK pi3HUTBCS CTIMKICTH Ta PO3MIp Kparesb Makpo-, MiHi- Ta MIKpOEMYIIbCiii?

Yum 3ymoBiieHe (pazose posmapyBaHHs y po3unHax [TAP npu 3miHi Temnepatypu?

Yomy siBuIIE «TOMYTHIHHS» Y po3unHax [IAP mpu miaBHILEHHI TeMIeparypu oOroBOPIOIOTH Ha
npukiaai Heionaux [TAP?

Sk MoxHa BUKIMKaTU (1HAYKyBaTH) ¢azoyTBopeHHs y po3uuHax [TIAP?

VY yoMy pi3HUIIL CTPYKTYPHOI OpraHi3alii «kJacuYHUX» Mileln Ta miiBok Jlenrmiopa-bnomket?
Sk moOynoBaH1 yTBOPIOBaHI MPH 3MiH1 TEMIIepaTypu MiLleIsIpHI Makpodazu?

OxapakrepusyiiTe TEXHIKY Ta MpoLeaAypy CTBOpeHHs IIiBoK Jlenrmiopa-biomxker.

Yum pisHsaThes 1wiiBkU Jlenrmiopa-brnomxer X, Y Ta Z- tumiB? YuM pi3HUTHCS TEXHIKa iX
YTBOPEHHS?

UuM 3yMOBJII€Ha 3AATHICTh OPraHi30BAHUX CEPEJOBUIL AU(PUIBHUX OpPraHiuHUX MOJEKYNI [0
BUOIPKOBOTO 3B’A3yBaHHs CyOCcTpariB?

Jaiite BU3HaueHHs corooum3antii. [Him TaymMadeHHs 1p0ro TepMiHy?

OxapakrepusyiiTe MOXKIIUBY JIOKaJi3allisd CyOCTpariB y MilleNax.

OxapakTepu3yiTe MOISPHICTh MIKPOOTOUEHHS COO01I130BaHUX CyOCTpaTiB.

SIK MOXKHA OXapaKTepHU3yBaTh COMIOOLTI3AII0 KUTBKICHO?

Ak comro6imi3aliis B MIIe/IH BIUTMBAE HA BIIACTUBOCTI CyOCTpaTiB?

Oxapakrepu3yiiTe YMUHHUKY BIUIMBY Ha COJO01II3allil0 CyOCTpariB.

Yomy comoOumizamisi po3MISIA€ThC K  «3€JeHa» aJIbTepHaTHBa EKCTPAKLil OpraHiYHUMH
pO3UMHHUKaMU?

YoMy KHCIOTHO-OCHOBHI BJIACTUBOCTI OpPTaHIYHUX IPOTOJITIB B OpPraHi30BaHUX CEPEIOBHILAX
3MIHIOIOTHCS?

Uum pi3HUTHCS XIMI3M 3MIHH KHCJIOTHO-OCHOBHHMX BJIACTUBOCTEN OpraHIYHUX MPOTONIITIB y JI0- Ta
MILENIIPHUX PO3UUHAX?

Sk OynyTh 3MIHIOBAaTUCh OCHOBHI BJIACTUBOCTI YHJEUWIAMIHY y PO3YMHAX KaTlIOHHUX, aHIOHHUX
Ta HeioHHuX [TAP?

Sk OynyThb 3MIHIOBaTUCH MPOTOJIITUYHI BIACTUBOCTI YHAECKAHOBOI KUCJIOTH Y pPO3YMHAaX KaTIOHHUX,
aHIOHHMX Ta HeioHHUX [TAP?

YuM pi3HUTHCS 3MiHA MPOTOHOAOHOPHUX BIIACTUBOCTEM MYpAIIMHOI Ta CTEAPUHOBOI KUCIOT Y
pO3UMHAX KaTIOHHUX, HEIOHHUX Ta aHIOHHHUX [TAP?

YuM pIi3HUTBCS 3MiHA OCHOBHHMX BIIACTHBOCTEH METHJIaMiHy Ta JeIHMJIaMiHy y PO3YMHAX
KaTIOHHHUX, HEIOHHUX Ta aHloHHUX ITAP?

VY yomy nomsrae audepeHniioBaHUN BIUIMB OPraHi30BaHUX CEPEAOBHUII HAa KUCIOTHO-OCHOBHI
BJIACTMBOCTI MPOTOJITIB Y 3aJIeXKHOCTI BiJl X riApodoOHOCTI? BukopucTtanHs sBuILa.

YuMm 3yMOBIIEHA 3MiHA IBUIKOCTI XIMIYHHX PEaKIliii B OpraHi3oBaHUX CepelOBHUIIAX?
OxapakrepusyiiTe OCHOBHI UNHHHMKH BIUIMBY OPTraHI30BaHUX CEPEIOBHUIL Ha MIBUIKICTh XIMIUHUX
peaxii.

OxapakTepusyiTe CKJIaJ Ta CTIUKICTh acoIliaTiB OPraHIYHUX YaCTUHOK Y PO3YMHAX.
OxapakrepusyiiTe OCHOBHI KOJOiJHO-XiMi4HI (hOPMH acoIiaTiB peareHtriB 3 TriapopoOHUMHU
IPOTUIOHAMHU Y PO3YMHAX.

UuM BHKJIMKaHE YTBOPEHHS Ta BH3HAYAETHCS CTIHKICTh AacoIiaTiB OpPTraHIYHUX YACTHHOK Y
pO34MHI?

Uu miICHITIOE eIeKTPOCTaTHYHE MPUTATAHHS TipoPOoOHE 3B’ A3yBaHHA YACTUHOK y PO3UYMHAX?
UuM 3yMOBJICHHMI TNpOsiB €(EeKTIB «TicThb-Xa3siiH» MpU acoliaiii OpraHiYHMX YaCTUHOK Y
po3unHax?
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56.

57.

58.

59.

SIK 3MIHIOETBCS CTEXIOMETpisi KOMIUIEKCOYTBOPEHHS OPraHIYHMX PEarcHTIB 3 10HaMU METalliB B
OpraHi30BaHHMX CEPEIOBHINAX ?

VY 4omy moJsirae «0araToleHTPOBICThY B3a€MOJIIT MOJIIGHTATHUX PEareHTIiB 3 10HAMU METaJiB B
OpraHi30BaHMX CEPEIOBHINAX ?

SIk opraHi3oBaHi CepelOBHINA BIUIMBAIOTh HA I1HTEPBaJl KHUCIOTHOCTI KOMILUIEKCOYTBOPEHHS
OpraHiuYHUX PEareHTiB 3 10HAaMH MeTaliB?

SIk opraHi3oBaHi CepeloBHILIA BIUIMBAIOTh Ha CTIMKICTh KOMILJIEKCIB OpraHIYHUX pPEareHTiB 3
10HaMH MeTajiB?

ITuTaHHA KOHTPOJIBLHOI podoTH 2

1.
2.

9]

10.
11.
12.
13.
14.
15.
16.
17.
18
19.
20.
21.
22.
23.

24.

[apatatist BeIMKUX opraHiyHuX MoJnekyin. Ilpupona ta eneprist rizpodoOHUX B3aeMOJIi.
JudinpHi  opraHiyHi  MOJEKYIM SK CTPYKTYpPOYTBOpIOBaul OpraHi3oBaHHMX CEpeAOBHUII.
CTpyKTypHO-MOJIEKYIIApHI Ta pyHKUI0HAIBHI 03HaKU [TAP. Kiacudikaii ITAP.

Tunu ITAP, 10 BUKOPUCTOBYIOTH JIJIsl CTBOPEHHS OPIaHI30BaHUX CEPENOBUIIL: MPEICTABHUKU Ta iX
BJIACTUBOCTI.

MinenoytBopenHs y pozurHax [TAP: kpuTHuHa KOHLIEHTpallisl MilIeIOyTBOPEHHS, (PAKTOPH BILIUBY,
MeToIu BU3Ha4YeHHs; Touka Kpadra; Temneparypa nomyTHiHHS po3unHiB ITAP.

[Tommopdizm miten, ix mpupoaa Ta Oymosa.

dazoBe posmapyBaHHs y po3uumHax IIAP mnpu 3miHi Temmeparypu. 3B’si3yBaHHS OpraHIYHUX
cyOcTpariB MILETSIPHUMU Makpodazamu ITAP. [Ipupona 1 BUKOPHUCTAHHS
MILENIIPHO-EKCTPAKIIMHUX CUCTEM.

[TiBku Jlenrmropa-biiomker: yTBOpEHHS, THITH, TIPUPOJIA, BIACTUBOCTI, BUKOPUCTAHHS.

[Tpsmi 1 oGepHEH1 Makpo-, MiHi- Ta MIKpPOEMYJbCIi: CKIaJ, CTIHKICTh, IPUTOTYBaHHSA, CTPYKTYpa,
BJIACTUBOCTI.

Ctan pO3uYMHIB BHCOKOMOJEKYJISHUX CHONYK; 130€JeKTpuyHa Touka amdonitHux BMC.
Hennpumepu.

3aKOHOMIpHOCTI 1 Tpupoja CcodroOuTi3alii B OpPraHi3oBaHMX cepeloBHIaX. PerymoBaHHS
e(eKTUBHOCTI 3B'sI3yBaHHs CyOCTpaTiB U COMIOOLTI3aLl].

KinbkicHi XapakTepucTHKH conoOinizanii. Jlokamizaris cyOcTpatiB y mirenax.

KucnoTHO-0CHOBHI BIaCTUBOCTI OPTaHIYHUX MIPOTOIITIB B OPraHI30BaHUX CEPEIOBUIIIAX.
JudepeHiiroBaHHs CUIIM OpraHiuHUX MPOTOJIITIB B OPraHi30BaHUX CEPEIOBHUIIAX Y 3AJIE€XKHOCTI Bij
ix rizpoobHOCTI.

[IBuakicTh XIMIYHHMX peakiliii B OpraHi3oBaHHX cepefoBHIaXx. Mik(azHull Ta MilenspHUA
KaTais.

Acomianisi 'y po3uMHax BENUKUX OpraHiyHux Mosekyn. [lpupoma Ta cTiMkicTh TiapodhoOHHX
acoliaris.

KomruiekcoyTBOpeHHsI OpraHiYHMX peareHTiB 3 10HAMHM METalliB B OpPTraHi30BaHMUX CepelOBMIIAX:
CTEX10METpisl, MPUPOJIA TA CTIHKICTh KOMIUICKCIB.

bararouieHTpoBa B3a€MO[is TOMIJCHTAaTHUX pEAareHTiB 3 10HAMM MeETaliB B OPraHi30BaHUX
cUCTeMax; aKTHBAIlisi KOMIUIEKCOYTBOPEHHS B KHCIUX CEPEIOBHUIIAX.

. OpraHi3oBaHi cepeoBHIla y METOJaX aTOMHOI CIIEKTPOCKOMIi.

Oprani3oBaHi cepeIoBHINA Y METOaX MOJIEKYIISIPHOT CIIEKTPOCKOITi.

OpranizoBaHi cepeoBHIla y METOaX PO3IIJICHHs, KOHIIEHTPYBaHHA Ta XpoMaTtorpadii.

[Ilo Take crarmuHe raciHHs ¢uryopecteHmii? dopMylia 3aJIeKHOCTI IHTECHCUBHOCTI (hTyopeceH Il
B1Jl KOHIICHTpAIIil Tacis.

[Ilo Take muHaMiuHe raciHHs (yopecuenIiii? @opmylia 3aaeXHOCTI IHTCHCHBHOCTI (hiryopeciieHIii
B1J1 KOHIICHTpAIIil Tacis.

[Ipupoma BHYTPINIHBOMOJCKYISIPHOTO  (DOTONEPEHECCHHS EJICKTPOHY Ta HOro TposiB Yy
(OTOXIMIYHUX BJIACTUBOCTSAX OApPBHUKIB.

[Tpupona BHYTPIIIHEOMOJIEKYISAPHOTO (POTONEPEHECEHHS 3apsily Ta HOTro MposiB y (GPOTOXIMIYHHX
BJIACTUBOCTSAX OApPBHUKIB.
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25.

26.
27.

28.
29.
30.
31.
32.
33.

[Tpupona BHYTPIIIHBOMOJIEKYJISIPHOTO (DOTOTIEPEHECEHHS TPOTOHY Ta HOro mposiB 'y (OTOXIMIUHUX
BJIACTUBOCTSAX OApBHUKIB.

[Tpuunnu poroaucorianii OpraHiYHUX MOJIEKYI.

[Ipupona pe3oHaHCHOTO (oToNepeHeceHHsI eHeprii 30y/MKeHHS Ta Horo mposiB y (HOTOXIMIYHUX
BJIACTUBOCTSX OapBHUKIB.

[Tpupona arperarii Mosiekys OapBHUKA Ta 11 MPosiB Y (OTOXIMIYHUX BIACTUBOCTSAX OapBHUKIB.
Osnauenns excumepy, H ta J-arperary. HaBectu npukiaam cTpykTyp.

O3zHaueHHs eKCcUIUIeKCy. HaBecTuM mpuKimamy CTpyKTyp.

O3naueHHs (iryopecueHTHOro 30Hay. Bunu ¢yopeciieHTHUX 30H1iB.

3aranbHi MPUHIUATHA POOOTH (IIYyOPECIIEHTHOTO 30H/TY.

OcHOBHI (pyHKITIOHAIBbHI YaCTHHHU (PIyopeclieHTHOTro 30H1y. O3Ha4eHHs SKOpsl, JTiHKepa, peLenTopa
aHaiiTy, Xxpomodopa ta dayopodopa.

IIuranuga Ha icnut

1.

2.

14.

15.
16.
17.

18.

19.
20.
21.

22.
23.
24.

25.
26.
27.

Tunu cneun¢ivyaux 1 HecneuniyHUX MIDKMOJIEKYTISIPHUX B3a€MOJIill y KOHJIEHCOBaHiM (a3l Ta ix
BILJIUB Ha MMPOCTOPOBY OpraHi3alliio CynepMOIeKyI.

Xenaropu KarioHiB. [lopiBHsUIBHA XapaKTepUCTUKA CEIEKTUBHOCTI Ta CTAOUIBHOCTI X KOMILIEKCIB.
BrnuB cepenoBuina Ha cTaOlIbHICTh KOMIUIEKCY.

Koponannu ta mnomanmu. llopiBHsUIBHA XapakTepUCTHKA CEJIEKTHMBHOCTI Ta CTaOUIBHOCTI iX
KOMILJIEKCIB. BIUIMB cepenoBuilia Ha CTaOUIbHICTh KOMILJIEKCY.

Koponannu ta kpuntannu. [lopiBHsJIbHA XapakTepUCTUKA CEJIEKTUBHOCTI Ta CTaOUIBHOCTI iX
KOMILJIEKCIB. BIuiuB cepenoBuilia Ha CTaOUIbHICTh KOMILJIEKCY.

KaBitanau, cdepanaun Ta kapuepanau. [lopiBHAJIbHA XapaKTEpPUCTHKA CEJIEKTUBHOCTI Ta
cTabUIbHOCTI 1X KOMIUIEKCiB. Bruius cepenoBuiia Ha cTabUIbHICTH KOMIUIEKCY.

[Topdipunu Ta ix KOMIUIEKCH Yy XiMii Ta Oiosorii.

Kamikcapenu i HepCeKTHBH iX MPAKTUIHOTO BUKOPUCTAHHSI.

@dynepeHu 1 MEePCreKTUBH 1X MPAKTUYHOTO BUKOPUCTAHHSL.

Jlenapumepu Ta iX mpaKkTHYHE BUKOPUCTAHHSI.

. LIuKIoeKCTpUHH Ta X MPAKTHYHE BUKOPUCTAHHSL.

. KypkyOitypunu Ta iX mIpakTHYHE BUKOPUCTAHHS.

. BonHi knarpat, ix mpoctopoBa OyJj0Ba Ta MPaKTUYHE BUKOPUCTAHHS. [HIII CIIOMYKU BKITIOUEHHS.

. Cxnag 1 mpoctopoBa OynoBa pUOOHYKJICTHOBUX Ta JIE30KCUPUOOHYKIIETHOBHX KHCJIOT. Brius

cepenosuIla Ha nmpoctopoBy cTpykrypy PHK Ta JIHK.

[TpocTOpoBi CTPYKTYpH, 110 YTBOPIOIOTH MPOTETHH. BIUIMB cepenoBHiia Ha MPOCTOPOBY CTPYKTYPY
MPOTEIHIB.

[Iporein-nykineinosi kucnotu (ITHK) ta enemenTtu ix npocropoBoi OynoBu.

«I1linbHI» Ta «BIOPAIKOBaH» BOJAHI KiacTepu. ['iapaTaiiis opraHiyHIX MOJIEKYT Y PO3YMHAX.
XiMi4Ha Ta TPOCTOPOBA KOMIUIEMEHTAPHICTh KOMIIOHEHTIB Y CYHpPaMOJIEKYISIPHOMY KOMILIEKCI.
[Tpuknaay.

Kondopwmariitna 00MeXEHICTh 1 CTPYKTYpHA >KOPCTKICTh MOJICKYJ, iX BIUIMB Ha CECJICKTHBHICTH
B33a€MO/II1 Ta MIL[HICTb CYIIPaMOJIEKYJIIPHOTO KOMILIEKCY.

KonopmariitHo oOMexeHi CynepMOoIeKyu Ta cyocTpary y XiMii Ta 6ioJorii.

MornekynsipHe po3Mi3HaBaHHSA 1 HOro XapakTepUCTHKH.

3acTocyBaHHS SIEPHOTO MarHiTHOTO PE30HAHCA IS JIETEKIll CympaMOJIEKYISIPHUX B3a€MOIiN y
po34yrHaxX Ta TBEepAil ¢asi.

3acrocyBaHHA (UIyOpUMETPIi U151 AETEKIIT CynpaMOJIeKyIIPHUX B3aEMOJIIN Y PO3UHHAX.
3acTocyBaHHS CHEKTPOPOTOMETPIT A1 NETEKIII1 CynpaMONIEKyIIPHUX B3a€MO/IIH y po3unHaXx.
@yopecueHTHI MOJIEKYIM Ta CyNpaMOoJIeKyJsipHi KoMiuiekcu. OCHOBHI O3HAKH iX MPOCTOPOBOI Ta
€JIEKTPOHHOI Oy/l10BH.

@yopecueHTHI KabIli€Bl IHIUKATOPH Ta MPUHIIUIHN IX POOOTH.

OnyopecuenTHi iHAMKaTopu pH Ta npuHUIKIHK X POOOTH.

@yopecueHTHI iHIUKaTOPH aHIOHIB XJIOPY Ta MPUHIIMIU X POOOTH.
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28.
29.
30.
31.
32.

33.

34.

35.
36.

37.
38.

39.
40.
41.
42.
43.
44.
45.
46.

47.
48.
49.
50.
51.
52.

53.

54.

55

56.

57.

58.

59.
60.

@nyopecleHTHI 1HIUKaTOPH KaTIOHHUX JAETEPreHTiB Ta MPUHIMII X pOOOTH.

@yopeclieHTHI 1HAUKATOPHU KaTiOHIB IUHKY Ta MPUHIIMIIN iX pOOOTH.

@nyopecleHTHI 1HUKaTOPH KaTiOHIB JIY>)KHUX METaJliB Ta MPUHIIMUIIU X POOOTH.

JlunamiuHe Ta CTaTHYHE TaciHHA (PIryopecieHiii?

[Tpupona MiKMONEKYIIPHOTO (OTONEPEHECEHHS €NeKTPOHY Ta iX HposiB Yy (POTOXIMIYHHUX
BJIACTUBOCTSAX OapBHUKIB.

[Ipupona BHYTPIIIHBOMOJIEKYSIPHOTO (DOTOMEPEHECEHHS €JIEKTPOHY Ta iX MPOsB Y (POTOXIMIYHUX
BJIACTUBOCTSAX OapBHUKIB.

[Tpupona BHYTPIIIHEOMOJIEKYISIPHOTO (OTONEPEHECEHHs 3apsay Ta Horo mposB y (OTOXIMIUHUX
BJIACTUBOCTSAX OapBHUKIB.

SIBHIIa CONBBATOXPOMIi 1 COIMBBATO(ITYyOpOXpOMIT Ta iX MpHUpoAA.

[Ipupona BHYTPILIHBOMOJIEKYJIIPHOTO (POTONEPEHECEHHS MPOTOHY Ta HOro MposiB Y (GOTOXIMIYHUX
BJIACTUBOCTSIX OapBHUKIB.

doTtonucoIriaiisi OpraHigYHUX MOJICKYJT Ta X KOMIUIEKCIB 3 KaTIOHAMU METaJliB.

[Tpupona pe3oHaHCHOTO (OTONEpeHECeHHs eHeprii 30yMKeHHs Ta HOro mposiB y (OTOXIMIYHHMX
BJIACTUBOCTSAX OapBHUKIB.

MonekynsipHi anTeHd. CynepcBITIHHA Ta CylnepraciHtsl.

MonexynsipHi masiku (molecular beacons) Ta npuHUIHKIHN X POOOTH.

ITpupona arperarii Mosieky;1 6apBHUKA Ta ii IPOSIB y POTOXIMIYHUX BIACTUBOCTIX OApBHUKIB.
dnyopecieHTHI eKCUMEPH Ta iX IPUpo/a.

@iyopecLeHTHI eKCUIUIEKCH Ta X MPUPOJA.

O3znHauyeHHs (HIIyOpeCIEHTHOTO 30H,1Y, HOTO OCHOBHI (DyHKITIOHAJIbHI YACTUHU Ta IPUHITAI ii.
Iigparanist Benukux opraniyHux mMoinexyin. Ilpupona ta eneprist rizpodoOHuX B3aeMOJIii.
JHudinbHi  OpraHiyHi  MOJEKYJIH SIK CTPYKTypOyTBOPIOBadl  OPraHi30BaHUX  CEPEJOBHILL.
CTpyKTypHO-MOJNEKYNIApHI Ta pyHKUIOHAIbHI 03HaKu [TAP. Kiacudikanii ITAP.

Tunu IIAP, 1mo BHUKOPHCTOBYIOTH JJisi CTBOPEHHS OpraHI30BAHUX CEPENOBHUII: OCHOBHI
NPEACTaBHUKHU Ta iX BIACTUBOCTI.

MinenoyrBopenns y po3uuHax [TIAP: KKM, dakropu BruuBy, MeToau Bu3sHaueHHs; Touka Kpadra;
TemIneparypa noMyTHiHHS po3unHiB [TAP.

[Tomimopdizm minen, ix nmpupozga ta Oymaosa.

[TniBku Jlenrmropa-briomker: yTBOpeHHs, THIIH, TPUPOJIA, BIACTUBOCTI, BUKOPUCTAHHS.

[Ipsimi 1 oGepHEHI MaKpo-, MiHI- Ta MIKPOEMYIbCIi: CKIaa, CTIMKICTh, MPUTOTYyBaHHS, CTPYKTYpa,
BJIACTUBOCTI, BUKOPUCTAHHS.

Opranizamis po3unHIB BHUCOKOMOJIEKYJISTHUX CIIONYK; i30elleKTpu4yHa Touka amdonitaux BMC.
Jennpumepu.

3aKkOHOMIPHOCTI 1 mpupoma comoOuT3aIii B  OpraHi3oBaHMX cepeaoBumiax. KilbKicHI
XapaKTEepPUCTUKH; JIOKaMi3allisi cyOCcTpaTiB y MilleJaX; peryaloBaHHs 3B'SI3yBaHHS CyOCTpariB mpu
como0inmizarii.

KuCIIOTHO-OCHOBHI  BJIAaCTHUBOCTI OPTaHIYHMX MPOTONITIB B OPraHi30BaHUX CEpPEIOBHIIAX.
JludepeHItiFoBaHHS CHITH COTFOOUTI30BaHUX MTPOTOITIB Y 3aJIEKHOCTI BiJT iX TigpodoOHOCTI.

. [lIBuaKicTh XIMIYHHUX pEaKIid B OpraHi3oBaHUX cepefoBHUINax. Mibkda3HUH Ta MIlCISIPHUANA

KaTais.

Acoriaiist 'y po3yMHaX BEJIMKUX OpraHiyHux Monekyna. Ilpupoma Ta cTilikicTh rigpodoOHUX
acoriaris.

KomruiekcoyTBOpeHHSI OpraHiuHUX PEarcHTiB 3 10HAMU METajiB B OPraHi30BaHUX CEPEIOBHUIIAX:
CTEX10MEeTpisl, MPUPOJA Ta CTIHKICTh KOMIUIEKCIB.

bararonienTpoBa B3aeMojlis TMOJIJEHTATHUX pEareHTiB 3 10HAMU METajliB B OPraHi30BaHUX
CUCTEMaX; aKTUBAIisl KOMIUICKCOYTBOPEHHS B KHCITUX CEPEIOBUIIAX.

Oprasni3oBaHi cepeloBHIla Y METOJ]aX aTOMHOI CIIEKTPOCKOMIT.

Oprasni3oBaHi cepeloBHIIa Y METOJaX MOJICKYISPHOI CIIEKTPOCKOITi.
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