OMIHICTEPCTBO OCBITH 1 HAYKU Y KpaiHU
XapkiBcbKuii HallioHaNbHUM yHiBepcuTeT iMeH1 B.H. Kapa3zina

Kadenpa ¢pizuunoi ximii Ta XiMI9YHOTO MaTepialo3HAaBCTBA

——__“3ATBEPJUKYIO”
ol N
708} iste, JAUPEKTOP HABYATBHO-HAYKOBOIO HCTHTYTY
[R5 s 'g<CD QUKO-TeXHIHHH DaKyTbTeT
J/nﬂ KOBHR IHCTHTYT “," 1
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PoGoya nporpama HaBYaNbHOI TUCHUILTIHU

Ximist HeopraHiyHa Ta (i3K0J0iaHA

(Ha3Ba HaBYAIBHOI JUCIUILITIHH )

p1BEHB BHIIOI OCBITH nepri (Oakajgasp)

rajysb 3HaHb 10 — "IIpupoaumui Hayku"

CHeliaJIbHICTh 105 — "Ilpukiagxa dhi3zuka Ta HaHoMarepiaan"

OCBITHJ IIporpaMa ocBiTHRO-IpodeciiiHa nporpama "biomenudi HagoTeXHOIOr1l"
BHJI JUCHUIUIIHA 000B's13K0Ba

(dhakyisrer HHI «®i3uko-TeXHIYHHIN (HAKYIBTET)

2025 /2026 naB4anbHUI pik
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[TporpaMy peKOMEHJOBaHO /0 3aTBEPKECHHS BUCHOIO pajiol0 HaBYAJIbHO-HAYKOBOTO 1HCTUTYTY
Ximii “26” Bepecus 2025 poky, nporokon Ne 1

[Iporpamy pekoMeHIOBaHO 1O 3aTBep/pKeHHS BueHO panoro HHI «®Di3uko-TexHIYHUN
dakynbrer» “28” cepmus 2025 poky, mpoTokoi Ne 7

PO3POBHUKU ITPOI'PAMMU:

Yeiinemr Tersina OnekcanapiBHa, KaHAWAAT XIMIYHUX Hayk, foneHT 3BO kadenpu ¢iznunoi XiMmii Ta
XIMI9YHOTO MaTepial03HABCTBA,

®apadonoB Bonogumup CepriiioBud, KaHIuaaT XiMIYHUX HayK, HoueHT 3BO kadenpu dizuunoi
XiMii Ta XIMIYHOTO MaTepial03HaBCTBA,

I'ora Cepriti TapacoBu4, kaHgumaT XiMidHMX Hayk, foueHT 3BO kadempu ¢izmuHoi XiMmii Ta
XIMIYHOTO MaTepialo3HaBCTBA

[Iporpamy cxBasieHO Ha 3acifanHi kKadeapu Gi3UIHOI XiMii Ta XIMIYHOTO MaTepialO3HABCTBA
[Ipotoko:n Bix “2” BepecHs 2025 poky, Ne 1

3aBigyBad kadenpu $Hi3uyHOT XiMii Ta XIMIYHOTO MaTepialo3HABCTBA

(mimmuc)
[Iporpamy cxBaneHo Ha 3aciaHHi Kadeapu MeandHol Gi3UKH Ta Ol0METUYHUX HAHOTEXHOJIOT1i

Muxomna MUYE/IJIOB-IIETPOCAH

[Iporokon Bix 26 cepnust 2025 poky,

3aBigyBauka kadeapu MeauuHoi Pi3uku Ta O10METUYHUX HAHOTEXHOJOTIN

W’ Banepis TPYCOBA

[Iporpamy moroKeHO HAYKOBO-METOAMYHOIO KOMICIEF0 HABYATIHHO-HAYKOBOTO 1IHCTUTYTY XiMil
[Tpotokon Bix “26” BepecHs 2025 poky, Ne 1

["o10Ba HayKOBO-METOAMYHOI KOMICIi HABYAJIbHO-HAYKOBOTO 1HCTUTYTY XiMii

g =
o it A« €dimos I1.B.
(miarnuc) (mpi3BHLIE Ta iHiliamK)

'

[Iporpamy mOrokeHO 3 TapaHTOM OCBITHbO-TIpodeciiiHoi mporpamu  "bBiomenuuHi
HAHOTEXHOJIOT1i"
["apanHT ocBiTHBO-TIpOdeciiiHoi mporpamu "bioMeMYHI HAHOTEXHOJIOT1T"

W Ousbra JKUTHAKIBCBEKA

(mmimmuc)
[Iporpamy moropkeHo HayKOBO-MeTOAMIHOIO KoMmiciero HHI «®i3uko-TexXHIYHUN

g]gaK YJIBTET»

IMporokon Bix “27” cepmus 2025 poky Ne 12
IN'onosa metoanuuoi koMicii HHI «®i3uko-rexHiyHnil hakyIsTeT)

¢ Vsna MAJIOBHLLS




BCTYII
1. Omnuc HaBYAJILHOI TUCHHUILTIHA

PoGouy nporpamy HaBYaJbHOI TUCIHMILTIHM «XiMisl HeopraHiyHa Ta (i3KoyoifHa)» YKIAICHO
BIJIMOBIJTHO /10 BUMOT CTaHJIAPTY BHUINOI OCBITH YKpaiHu: nepmuid (OakadaBpChbKU) PiBEHb,
rany3p 3HaHb 10 — «[Ipupoguuui Haykm», cneuiaibHicTh 105 — «[Ipuxiagna ¢izuka Ta
HaHOMAaTepiajan», 3aTBEP/KEHOro 1 BBEJACHOTO B 0 Haka3oM MiHICTepCTBa OCBITH 1 HAyKH
VYkpainu Bix 16.06.2020 p. Ne 804.

HapuanpHa quciumiiza «Ximist HeopraniyHa Ta (pi3kosoigHay crupsMoBaHa Ha (OPMYBaHHS Y
CTYJICHTIB LIJICHOTO KOMIUIEKCY 0a30BHX 3HAaHb Ta HABUYOK 3 TEOPETHUHUX 1 MPAKTUYHUX OCHOB
HeopraniyHoi, Gi3uuHoi Ta KosmoigHoi xiMmii. L{i 3HaHHS € HEOOX1AHOI CKIIaJ0BOIO MpodeciitHoT
HiArOTOBKHU (haxiBIiB MEPIIOro OCBITHbO-KBai(iKaLIHHOTO PiBHS «0aKajgaBp» 3a ClelialbHOCTI
105 — «IIpuknagaa ¢izuka Ta HaHOMATEPIATN).

1.1. Meroro BHKJIQAaHHS HAaBYAJbHOI JUCHUIUIIHM € 3a0€3MeYEeHHS OBOJIOMIHHS CTyJCHTaMH
3HaHb MPO BJIACTUBOCTI HEOPraHIYHUX CHOJYK (TepIl 3a Bce, HAMOLIBII MOMIMPEHHUX),
TEPMOAMHAMIKY PO3YMHIB, 3A€01IBIIOr0 BOMHUX, Ta (Pi3MKO-XiMii MOBEPXHI Ta IUCHEPCHHUX
CHCTEM, y TOMY YHCJIi HAHOJUCTIEPCHUX, BKJIIOUaI0Ui 010MOJIEKYJIH.

1.2. OcHOBHI 3aBJaHHS BUBUYEHHS JUCLUILIIHUA:

— y3arajbpHEHHS 1 CHCTeMaTH3allis 3HaHb PO BIACTHBOCTI Ta PEAKIIHY 37aTHICTh BUOPAHUX
HEOPTaHIYHUX CITONYK Ta (PI3UKO-XIMIYHUX CUCTEM, BKIIOUAIOUH BOJY Ta BOJHI PO3UHHH;

— (opMyBaHHs KOMILIEKCY 3HaHb MPO (I3UKO-XIMit0 MOBEPXHI Ta aACOPOIIiI0;

— (opmyBaHHS YSBIE€Hb PO JAUCIEPCHI CUCTEMH, iX BHUHHKHEHHS (200 CHHTE3), OCHOBHI
BJIACTHBOCTI Ta KOJIOIIHY (arperaTuBHY) CTaOIIBHICTD;

— (opmyBaHHS ysBIEHb IPO MOMIYK HEOOXiAHOI iH(OpMalii 00 BIACTUBOCTEH 1 METOIB
JIOCIIJDKEHHS] HAHOAUCTIEPCHUX CUCTEM SIK JIIOPOOHOT0, TaK 1 11I0Q1ILHOTO TUITY.

1.3. KinpKicTh KpeauTiB: 6

1.4. 3aransHa KinbKicTs roaud: 180

1.5. XapakTeprucTrKa HaBYaIbHOI TUCITUILTIHA

HopmaTtusHa

Jlenna opMa HaBYaHHS

Pik miarorosku

3, 4-if

Cemectp

6, 7-i

Jlexi

48 ron.

[TpakTUyHi 3aHATTS

32 rox.

CamocriiiHa poboTa

100 ron.

1.6. BuBuenHs pmucuuiutiad «Ximis HeopraHiuHa Ta (i3KONOigHA» CIPSMOBAHO Ha
3abesneueHHss Takux 3aranbHux (3K) Ta cnemianpHux  ((axoBHX, NPEIMETHHX)
kommereHTHocTel (CK) 3a cnerianbHicTio, 3aTBepkeHOro CTaHAapTOM BUIIIOI OCBITH:

3K 1. 3pmarTHicTh 3aCTOCOBYBATH 3HAHHS Y MPAKTUYHUX CUTYaIlisX.

3K 2. 3HaHHsS Ta pO3yMIHHA NpEeJAMETHOI oO0jacTi Ta po3ymiHHSA mpodeciitHol

JISJIBHOCTI.

3K 7. 3patHicTh 10 momIyKy, oOpoOieHHs Ta aHaji3y iHpopMallii 3 pi3HUX JHKEped.



3K 10. HaBuuknu 3aificHeHHs O€3II€YHOI MiSJIBHOCTI.

CK 3. 3naTHicTh OpaTH yyacTh Y BUTOTOBJIECHHI €KCIEPUMEHTAIBHUX 3Pa3KiB, 1HIIUX
00'€KTiB JOCIIJPKEHHS

CK 8. 3paTHicTh mpaloBaTH B KOJCKTHBaX BHKOHABI[IB, y TOMY 4HCII B
MDKIUCIUTUTIHAPHUX TPOEKTAX.

CK 9. 3pmaTHicTh mpamioBaTH i3 HAYKOBUM OOJaJHAHHAM Ta BHUMIipIOBaJIbHUMHU
npuiagamMu, oOpoOIISITH Ta aHANI3YBaTH PE3yJIBTaTH JOCIIIKEHb.

1.7. 3annaHoBaHi pe3ynbTaTi HaBYaHHS

OuikyBaHi pe3yJbTaTy HaBYaHHS BiIMOBIIAIOTH MPOrPaMHUM pe3ysibTataM HaBuaHHs Ol
«biomenuuHi HaHOTexHONOTi» 3a cmemianpHicTiO 105 — «llpukmamna ¢iduka Ta
HaHOMAaTepiam»:

38-3. PO3yMiTH 3aKOHOMIPHOCTI PO3BUTKY MNpPHUKJIAAHOI (i3uku, i Miclie B PO3BUTKY
TEXHIKH, TEXHOJIOTIH 1 CyCHIIbCTBA, Y TOMY YHCJi B PO3B'sI3aHHI €KOJIOTIYHUX MTPOOIIEM.

38-4. 3HaTH, PO3YMITH Ta BMITH 3aCTOCOBYBaTH OCHOBHI TIOJIO)KEHHS 3arajbHOi Ta
TEOPeTHYHOI (HI3UKH, 30KpeMa, KJIACUYHOI, PeNSTUBICTCHKOI Ta KBAHTOBOI MEXaHIKH, MEXaHIKH
CYUUTPHUX CEpPEJOBHUIN, MOJICKYJSIPHOI (I3UKH Ta TEPMOIUHAMIKH, €JEKTPOMAarHeTU3IMy,
XBWJIbOBOI Ta T€OMETPUYHOI ONTHKH, (DI3MKM aToMa Ta aTOMHOIO si[pa A BCTAHOBIEHHS,
aHaJlizy, TIIyMaueHHs, MOsACHEHHA 1 Kiacuikauii CyTi Ta MEXaHI3MiB PI3HOMAHITHUX (HI3MUHUX
SIBUIL 1 TPOLIECIB JUIsl pO3B’SI3yBaHHA CKJIaHUX CIIEI1ai30BaHMX 3a/1a4 Ta MPaKTUYHUX IpobdieM
3 TEOPETUYHOI Ta MPUKIATHOI.

3H-5. 3HaTH 1 PO3YMITH EKCIEPUMEHTaJIbHI OCHOBM (I3UKHU: aHANI3yBaTH, OMUCYBaTH,
TJAYMayuTH Ta MOSICHIOBATH OCHOBHI €KCIEPUMEHTAaJbHI MIATBEPKEHHS ICHYIOUUX (PI3UYHUX
TEOPIH.

Ym-3. 3acrocoByBaTH (i3WyHI, MATEMAaTU4YHI Ta KOMI'IOTEPHI MOJEM Ui AOCHIIKEHHS
(G13MYHUX SIBUIL, PO3POOKH MPUIIA/IIB 1 HAYKOEMHUX TEXHOJIOTIH.

YMm-4. Bubupatru epexkTHBHI METOJIM Ta IHCTPYMEHTAIbHI 3aCO0M MPOBEICHHS JOCIIHKCHB
y rany3i NpukiIagHoi Qi3uKH.

YwM-5. BigmykoByBaTH HE0OXiIHY HAYKOBO-TEXHIUHY iH(pOpMaIit0 B HAYKOBiH JiTeparypi,
€JICKTPOHHUX 0a3zax, IHIIUX JDKEpeax, OliHIOBaTH HAMIHHICTh Ta PEIeBAaHTHICTH iHGOpMaIlii.

Ym-6. KnacudikyBaTu, aHanizyBaTH Ta IHTEpPIPETyBAaTH HayKOBO-TE€XHIYHY iH(pOpMaIlliio B
rajxy3i NpUKIagHOl (PI3UKH.

AiB-1. Maru 0a30Bi HaBHYKH TPOBEICHHS TEOPETUYHUX Ta/ab0 EeKCIEPUMEHTAIbHIX
HAayKOBUX JOCHI/PKEHb 3 OKpEeMHX CHEliaJlbHUX pO3JuTB (i3MKH, IO BHUKOHYIOTHCS
1HJIMB1/TyaJbHO (aBTOHOMHO) Ta/ab0 y CKJIa/ll HAYKOBOI TPYIIH.

AiB-2. 3Hatm 1 pO3yMITH OCHOBHI BHUMOTH TEXHIKHM O€3MEKH TP TPOBEICHHI
€KCIIePUMEHTAIIBHUX JOCIIIDKEHb, 30KpeMa MpaBuia poOOTH 3 IEBHUMHU BUAAMU 00JaHAHHA Ta
peYOBHHAMH, IpaBUJIa 3aXUCTy MEPCOHANY BiJ Jii PI3HOMAHITHUX YWHHUKIB, HEOE3NEeUHUX AJIs
370pOB’ S JIFOIMHHU.

AiB-3. 3Haru, aHanmizyBaTH, HpPOTHO3YBaTH Ta OIIHIOBAaTH OCHOBHI €KOJIOTIYHI aCHEeKTH
3arajbHOr0 BIUIMBY IPOMHUCIOBO-TEXHOJIOTIYHOI MisSTTIBHOCTI JIFOJCTBA, a TaKOK OKPEMHUX
G13UYHUX SBUII, HAYKOBUX JOCII/DKEHBb Ta MPOIEciB (MIPUPOJIHMUX 1 MITYYHUX) HA HABKOJIMIITHE
IPUPOJIHE CEPEIOBUIIIE Ta HA 30POB’ S JIIOMHH.

1.8. IlpepexBizuru. DizuyHa XiMis



2. TeMaTHUHNH IIJIAH HABYAJIBLHOI AUCIUILVIIHA
3MicTOBHIE MOAYJIL

Tema 1. Ximis neopeauiunux cnouyx.

OCHOBHI KJIaCM HEOPTaHIYHUX CHONYK (IIPOCTI PEYOBHUHH, OKCUAU, KHCIOTH, OCHOBH,
coJIi): 3arajbHa XapaKTepUCTHKA, BIACTHUBOCTI, HOMEHKIAaTypa. KOMIUIEKCHI CHIOMYKH: 3araibHi
MOHATTSI, Kiacudikairis, HoMeHKIaTypa. OKUCHO-BIIHOBHI peakKIlii.

Tema 2. Dizuuna Ximis 800u.

OcHoBHI BinacTuBOCTI Boau. CTpyKTypa BOJAM 1 BOOHUX po3uuHiB. lonu B Bomi. Boma sk
CepelloBUIIEe JJIs KHCIOTHO-OCHOBHUX peaklii. loHM BOXHIO Ta TIIPOKCUIY Y BOJI.
TepmonuHamika rigpartamii ioHiB. CTpPyKTypOyTBOPIOIOYWI Ta CTPYKTYpO pyHHYIOYi 1OHH.
['uapodobua rigpararmis. JliorponHi psaau. PO3YnHHICTS HEOPTaHIYHUX Ta OPTaHIYHUX CIOJYK Y
BoJi. Kpucranorigparu. Po3unHHicTh ra3iB y Boxi. Pozuunu miokcuay Byriewto i1 pH po3uuHiB.
ConboBi edextu. lonna acomiamis. Mopcbka Boma. lonn metaniB y Boai. Teopis JKMKO.
KucnorHicTh moBepxHi BoaM. BiracTUBOCTI OKCHTy IEUTEPITO.

Tema 3. 3acanvhHi yaenieHHs w000 Qizuynoi Ximii noeepxmegux Asuuy ma OUCNEPCHUX
cucmem.

Bu3HaueHHs, OCHOBHI 3aBJaHHs 1 HampsiIMU KoJOigHOI Ximii. OCHOBHI €Tanu pO3BUTKY
cyyacHoi KoyoigHoi Ximii. OCHOBHI MOHSTTS KOJOiMHOI XiMii Ta ()i3MKO-XiMii MOBEPXHEBUX
SBUIL:  JUCIEPCHICTh, IUTOMA IIOBEPXHS, IIOBEPXHEBI SBUIIA, IIOBEPXHEBAa CEHEPris 1
MOBEpXHEBUN HATAr, AucrnepcHa (asa Ta OUCIEpCiiiHe cepeloBHINe, KOJOIJHUI CTYMiHb
JCTIEPCHOCTI. J{MCTIepCHICTh 1 TeTepOreHHICTh — OCHOBHI O3HaKM KOJOiAHUX cucteM. Komoinna
XiMisl SK HayKOBa OCHOBa OINTHUMI3alii 1 i1HTeHCH(IKaIlli TeTeporeHHUX (i3UKO-XIMIYHUX
nporeciB. KonoigHa Ximis gk (i3UKO-XiMisl peaJbHUX TUI. 3HA4YeHHS KOJOIAHOI Ximii st
OioJorii, reoJorii, MEIUIIMHY, IHITUX 00JaCTel HAYKH, TEXHIKH 1 CLIIbCHKOI0 TOCIIOAapCTRA.

Tema 4. Tepmoounamixa nosepxuesux asuwy. Kaninapuicme.

Knacudikarmis noBepxuesux siBuil. [ToBepxus moxiny ¢a3. Kpususna mosepxni. Koresis
1 BHYTpImHIA THCK. TepMoawHaMiyHi (YHKIIi MOBEPXHEBOro Iapy. MeToja HaJIUIIKOBHX
BennumH [166ca. Meron mapy KiHueBoi TOBIMHUA. CUIIOBE TPAKTyBaHHs TOBEPXHEBOT'O HATSTY.
IloBHa moBepxHeBa eHepris. PiBusnus [160ca—Ienpmronpua. PiBasuus ETBemra. Ilapaxop.
PiBasiausa Carnena. [IpaBuino AnToHoBa. Kamispruii THCK. MeToIM BU3HAUEHHS TTIOBEPXHEBOTO
HaTAry. CaMOurMHHE 3MEHIIIEHHs TOBEpXHEBO1 eHeprii. Aaresis. PiBusuua Hronpe. 3MouyBaHHS 1
postikanus. KpaiioBuii kyT 3mouyBanHs. PiBasaus FOnra. llopcTkicTs moBepxHi. [iapodineHi i
rigpodoOHi moBepxHi. Po3TikaHHs piauHU 1O pinkid moBepxHi; koedimieHT XapkiHnca. Edekt
Mapanroni. ®noraris: mHHA, IUTBKOBa, MacisHa. dnoTopeareHTH. 3MiHA DPIBHS PIIUHU B
Kamisipax. THCK mapu Haja BHUKpUBJIEHOIO moBepxHero. ®opmyna Tomcona-KenbBina 1 11
HacJiaku 3 Hei. Dopmyna ['166ca—DpoitHmnxa—OctBanbaa. OCcTBaIbIIBChKE TO3PIBaHHS OCay.
PiBusinns Kropi—Bynbda. Peakuiiina 31aTHICTB 1 IUCTIEPCHICTb.

Tema 5. Monexyasapua adcopbuisi Ha meepoili NOGepxHi.

TepMmoauHamika  TOBEPXHEBOrO  mapy B OaraTOKOMIIOHEHTHHX  CHCTEMax.
OyHmaMeHTaIbHE ajcopOmiitHe piBHAHHS [100ca. ITloHSATTS «amcopOeHT», «anacopOTuBy 1
«anacopbat». Ilpupoma cui, 1m0 BUKIMKAIOTH aacopOiito. dizuyHa ajacopOIris 1 xemicopOrris.
3aranpHi ySBICHHS NPO TeTEpOreHHMi Karami3. AncopOiiiiiHa piBHOBara. MoOHOMOJEKYIsIpHA
aacopOmis. PiusHHs benekepa—®poitnmnixa. [3orepma I'enpi. Teopis MOHOMONEKYISPHOI
ancop6Orii Jlenrmiopa. CrymiHdacta ajcopOIis 1 momiMoliekyJisipHa azacopOris. IIBuakicTh
aacop6uii. Iunamiyna ancopOris. 3HaYeHHs aACOPOLIMHUX MPOLECIB y MPUPOIl 1 B TEXHILI.
BnactuBocti TBepaux moBepxoHb. Kmacudikamis mop. Tunu ancopOenTti. [lomimonekymnspaa
ancopOririst ra3iB. Teopis BET. [3oTrepmu, 3acHOBaHI Ha pIBHAHHI CTaHy ajCOPOIIHOTO IIapy.
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[Torenmiansua Teopis Ilomsui. Kaminspra xonaeHcaris. EnepreTnuni mapaMeTpu aacopoOrii i
3MouyBaHHs. AzcopOris 3 po3uuHiB. [30Tepma ancopbuii 3 KoHCTaHToo oOMiHy. IlpaBuio
3piBHIOBaHHS moysipHOcTel PeGinmepa. OcoGmmBocti ancopOuii momimepiB 3 PO3UMHIB.
AncopOriitHa xpomaTorpadis Ta ii 3aCTOCYBaHHS.

Tema 6. [logepxHesi wiapu i n1i6KU Ha Medici po30iny piouHa—eas.

[ToBepxneBo-akTuBHi pedoBuHu (ITAP). IloBepxHeBo-iHakTHBHI peyoBuHH. [loBepxHEeBa
AKTHUBHICTb. PiBHsAHHS [H1mKoBCHKOrO. IIpaBuio Hroxno—TpayGe. I3oTepmu
MOHOMOJIEKYJISIPHOT ajcopOIlii Ha MeXi BoJa-Ta3 Ta BOAa—Maciio. bymoBa HE3armoBHEHOTrO 1
3allOBHEHOT0 MOHOMOJIEKYJISIPHUX IIapiB. PIBHAHHA cTaHy moBepxHeBoro mapy. [loBepxHeBuit
(nBoMipHWMit) TuCK. [ToBepxHeBi miiBku. Baru Jlenrmropa i KpuBi CTUCHEHHS. [IBOBUMIpHUH CTaH
pedoBnHH. Krnacugikamii MmIBOK HEPO3YMHHHUX PEYOBHMH. XiMiuHI peakiii B TOBEPXHEBUX
rriBkax. [loBepxHeBa neHaTypartiis 6u1kiB. Mymnbstumapu. [IniBku Jlearmropa—biomkerT.

Tema 7. Enekmpuyni 61acmugocmi nogepxons. A0copouisn enekmponimis.

[Moxitnuii enexrpuunnii map (ITEIL). [3oenekrpuuna Ttouka (IET). [30ioHHa Touka.
Mexanizmu BunukHeHHs [1EIL IIpaBuno [Tanera—®@asinca—I ana. [loTeHianBu3Hayarodi i0HH,
npoTHionu, KoioHu. PiBusHHA Jlinnmanna. EnexrpokaninapHa kpusa. Enxekrpomerpu. Teopii
oynoeu IIEII TI'enpmronsna—Ileppena, I'yi-Hemmena, Itepna. Crnenudiuna aacopOris.
Ancop6uiitnuii moteHuian iona. Ilapamerpu IIEII nns chepuunoi nosepxni. bynosa
mioobHux minen. AncopOrtist ioHIB 1 i0HHHI 00MiH. [OHOOOMIHHHMKY (10HITH): HEOpraHiuHi i
Oprasiyfi, CHHTETUYHI i mpupoaHi. [oHooOMiHHI cMonu. lonnuii 0OMmin Ha Byrimii. [pyHTOBHI
oOMiHHMIM kommiekc 3a [eapoiiuem. Jliorponni psamu (psau ['odmeiicrepa). PiBHSHHS
Hikonbcbkoro. CenekTUBHICTh i0HHOTO 0OMiHy. CrarnyHa i AWHaMi4yHa OOMiIHHA €MHICTb.
3acTocyBaHHsS 10HITIB. 3M AKITyBaHHS 1 JeMiHepaiizailis (ompicHeHHs) Boau. loHOOOMiHHA
xpomarorpadis. OcobmausocTti aacopOuii ioHHNX [TAP — amdiiIbHUX eNeKTPOITIB — HA MEXi
MOJIUTY BOJa—Ta3 Ta BOJIa—MacIIo.

Tema 8. Knacugixauis i o0eporcanns, Oucnepcrux CUCme.

Knacudikamiss aucnepcHUX CHUCTEM 3a CTYHNEHEM Ta XapakTepoM IHUCIEPCHOCTI, 3a
(OpMOI0 YACTHHOK, 32 XapaKTepOM PyXy OHCIEpCHOI ¢a3u, 3a arperaTHuM cranoMm. CycneHsii,
30011, remi, eMmyJjbCii, MiHH, aepo30ji, MOpyBaTl TiNla, KaNUIAPHI CHUCTEMH, KCEpOTei.
Knacudikarist JUCepcHUX CUCTEM 3a XapaKTepoM MIXKMOJEKYISPHUX B3a€MOJIN Ha Mexi
po3ainy ¢a3. BuaukHenHs i1 3arubens aucnepcHux cucreM. Knacugikaiist METOIIB 0JiepKaHHs
BUTbHOUCIIEpCHUX cucteMm. Jlucnepramiiitni meromau. Edexr PeGinmepa. Komnencarriitae
YTBOPEHHS HOBOT (pa3u: TepMOAMHAMIKA 1 KiHeTHKA. XIMIYHI METOJH OTPUMAaHHS JUCTIEPCHUX
CUCTEM. CamounHHe JTUCIIEPIYBaHHSL. Cra0imi3zaris JHCTIEPCIH. OtpumanHs
3B’ SI3aHOJIUCTIEPCHUX CUCTEM.

Tema 9. Onmuuni eracmusocmi OUCNEPCHUX CUCTIEM.

Poscisins citna konoimaumu cucremamu. Edexr Tinpena—®apanes. PiBasaus Penest.
Myrtaicte. [lonspuzamiss poscissHoro citna. ONTHYHI METOAW JOCTIPKEHHS IUCTIEPCHUX
CHUCTEM: CBITJIOBa 1 €JIEKTPOHHA MIKpPOCKOMisA, JAU(PaKIlis PEHTIeHIBCbKUX IPOMEHIB,
yIbTpaMikpockomisi, HedenomeTpis, TypOinumerpis. PiBHsHHa byrepa—JlambGepra—bepa 1
I'ennepa. CyuacHi mpunaay 1js BUBUCHHS AUCIIEPCHUX CHCTEM 3a JOTIOMOTOI0 CTAaTUYHOTO Ta
JUHAMIYHOTO PO3CifoBaHHS CBiT/IA. CBITIOMOTIMHAHHS KOJOiMiB. 3a0apBiieHHS 30J1iB METAiB.
[TnazmonHMi pezoHanc. EnekTpoHHa MIKpPOCKOMIS 1 1OCHIPKEHHS TOBEPXOHb.

Tema 10. Kinemuuni enacmugocmi oucnepchux cucmem. Enexmpoxinemuuni aeuua.
Hecneuugiuni BrnactuBocti KosoiniB. bapomerpuuna ¢opmyna Jlammaca 1 mocmiau
[Teppena. bpoyniBcbkuit pyx. Jdudy3is. Pieasuas Eitnirelina—CmonyxoBebkoro. dmykryartii.
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Cemumenraris. J(udysziitHo-cenuMmenrartiiiia pisHoBara. CenuMeHTallist 1 1eHTpUGyTyBaHHS.
Lentpudyrun i ynprpaueHTpudyru. CemumeHTamiiiHuii aHamiz aucrnepcHocTi. OcMOTHYHI
BJIACTUBOCTI KOJOIMHUX po3unHiB. OumieHHs aucriepcHux cucreM. Jliam3z. MemOpanu.
Enexrpomiamiz. Ynerpadinprpanis. MemOpanHa (moHHaHIBCbKa) piBHOBara. Enextpodopes.
Enexrpoocmoc. Edpexru [dopna i1 KBinke. Ilorenmianu ocimanus i Teuii. EnexTpokineTnyHMiA
noteHuian (mEera-noreHuian ¢ ). EnexrpodopernyHa Ta eIEKTPOOCMOTHYHA PYXJIHMBICTb.

PiBusinHs CMmomyxoBcekoro. [loBepxHeBa NMpoBiAHICTh. BB enekTposiTiB Ha ¢ -MOTEHIAI.
BumiproBanus ¢ -noTeHIiiany, Horo 3Ha4eHHs y MPUPOI 1 B TEXHILII.

Tema 11. Jliodhinvui oucnepcii. Konoioni I1AP.

Po3unnn xomoigaux ITAP. IIpsmi minenu: noka3 yTBOPEHHS y BOIAHHUX PO3YHHAX.
Kputnuna xonmeHtparitiss winenoyrBopeHHs (KKM). Pymiiiai cmm 1 TepMoanHaMika
MminenoyTBopeHHs. bynoBa cdepuunux Minen ioHHHX [IAP (KoIOiZHUX eNeKTPOIITIB).
[Tonimopdizm minen. SBumie comoodimizamii. Ancopouist ITAP Ha TBepaiii moBepxHi. Pi3HOBUIN
ITAP. O6epueni minenu [TAP. Crabimizaiis npsMux 1 00epHEHUX €MYJIbCIH; MIKPOEMYJIbCIi.
Yucna I'JIb. Mutoua nis ITAP. Minenspauii karamniz. @ocdomninian. MemOpanu. 3aranbHa
xapakrepuctuka BMC. HaOyxanus i pozundennss BMC. ChinpHICTB 1 BIAMIHHOCTI pO3YMHIB
BMC i icTUHHO-KOJIOIMHUX po3unHIB. BuzHaueHHs: mMosiekysipaux mac BMC Ta MinensipHux
mac minen [TAP 3a cBiTinopo3scissuHsaM. B’s3KicTh po3unHiB noniMepiB: piBHsHHA LlTayainrepa.
BucomtoBanns i koanepsaiis. [Tomienexrpomitu. ['moOymn O1JIKiB.

Tema 12. Jliopobni ducnepcii: acpecamugna cmiuKicmy i _Koa2yiayis.

I'iapodoOHi komoinm 1 ix koarymsmis. Kinernuyna 1 arperatuBHa ctiiikicTs. [1IBuaka
koaryssiniga. PiBHsaHHA CMoiyxoBcbkoro. UMHHMKH, 1[0 BHUKJIMKAIOTh KOAryJsIilo.
Koaryunsuisa 3omiB enexkrpoiiramu 1 nopir koaryssmii. [Ipasuno [ynene—Iapai. Knacuuni
Teopii KoaryJsiii. YsIBICHHs MPO PO3KIMHIOBAJILHUI TUCK 1 HOTO OCHOBHI CKJajoBl. Teopis
crivikocti Jlepsarina—Jlangay—®epBes—OBepOeka. Crana ['amakepa. IloreHmianbHa KpuBa —
3aJICKHICTh €Heprii B3aemonii Bix BiActaHi. 3actocyBanHs Teopii JJIPO no TpakTyBaHHS
KoaryJysimii cycmneH3id Ta 30iiB. JlambHs B3aeMoisi 1 BHHUKHEHHS JAJIBHBOTO TMOPSIKY.
[Tepioguuni  komoimai crpyktypu (IIKC—1; TIKC-2). Kinernka MOBUIBHOI KOAryJsiii.
PiBusinasg @ykca. OcobnuBi siBHIa npu KoaryJssimii. YuHHUKM crilikocTi. 3axucHa ais BMC.
«3omnoti» uwncna. CencuOimizamis koarymsamii  (puoxymnsmis). PmoxkynsHrA. OUWIIEHHS
MPUPOTHUX BOJA BiJ KOJOiAiB HUIAXOM (uoKyssamii 1 B3aeMHOi koaryismii. OO0pOTHICTH
koarymaunii. Ilentusanis. BigminnicTs menrtuzanii Bij nucnepryBanHs. IIpaBuio ocani
OctBanbaa. CriocoOu 341MCHEHHS MTENITH3AaIl].

Tema 13. Mixpocemepocenui cucmemu.

Aepo3oni: Tymanu, nwi, auMu. CTIMKICTE 1 pyWHYBaHHS aepo30iiB B MPHUPOIl 1
texHiui. [Topomku. Cycnensii: rpy0i i ToHki; mMyTi. IlepeTBopeHHs cycnensiilt y macru, y
MOpOIIKHA. BigMIHHICTE MIKPOTETEpOT€HHHX CHUCTEM BiJl  YJIBTPaMIKpOTETEPOTCHHHUX.
Po3BesneHi, KOHIIEHTPOBAHI 1 BUCOKOKOHIIEHTPOBaHI eMyJibcii. Crabimizalis emybciid. ['a3oBi
emynbeii. [linm. IlnmiBku sk enemeHT miH 1 emyibci. Kparwicts mninu. bynoBa miH.
Crabinizamis 1 pyiiHyBaHHS TiH.

Tema 14. CmpykmypHo-MexaHiuyHi 61acmusocmi OUCNEePCHUX CUcmem

CrpykTtypoBaHi cuctemMu. Tukcorpomisi. Cunepe3uc. OCHOBHI TOHSTTS PEOJIOTII.
B’s3kicte. PiBHsHHs EiHmTeiiHa. HprOTOHIBCHKI piauHU. B’s3KiCTh PIAKHUX arperaTuBHO
CTIMKMX JHWCTepCHUX cucteM. HeHptoTOHIBCBKI Tina. PiBasaas [lIBenoBa—binrama.
EdexruBna B’s3kicTh. [Jumatancis. Jledopmaris 3cyBy. Meton Belinepa—Pebinaepa.
Peosioriuni BIAacTUBOCTI CTPYKTYPOBAaHHUX PIAMHOMOMIOHMX 1 TBEPIOMOJIOHHX CHCTEM.
YTBOpeHHS 1 pyHHYBaHHS CTPYKTYpOBaHUX CHCTeM. UWHHUKH, IO BHU3HAYAIOTH MIIHICTh
CTPYKTYP 1 MEXaHI3M CTPYKTYpPOYTBOPEHHS. Y SIBICHHS PO (PI3UKO-XIMIYHY MEXaHIKY.
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4. Temu NpakTHYHUX 3aHATH

HasBa Temun Kinbkicts
TOJUH
1. | BracTuBOCTI XiMIYHHX €JIEMEHTIB. BIacTHBOCTI HANTOMOBHIIINX 2
KJIAC1B HEOPTaHIYHUX CTOJIYK.
2. Bona, 1 ¢pi3uuHi Ta XiMi4HI BIaCTUBOCT1, BOJAHI PO3YHHH, )
rigpararisi.
3. | Micue ximii mOBepXHi Ta KOJOIHOI XiMii cepej] MPUPOTHHYHX HAYK. 2
4. | TepmoauHamika moBepxHeBuX sBuill. KamiiaspHiCTb. 2
5. AncopOrtis. 2
6. | IloBepxHeBi mIapH i MIIBKK HA MEXI1 PO3IUTY piAHHA-Ta3.
7. | llonBidHUH eNeKTpUYHUH 1Iap Ta copOIis i0HIB; I0HHUI OOMiH. 2
8. Knacudikariist Ta cnocoOu oiep)kaHHs TUCTIEPCHUX CHCTEM. 2
9. | CydJacHi ONTHYHI METOIM JOCIPKCHHS KOJIOITHUX CHUCTEM. 2
10. | BumiproBaHHs Ta BUKOPUCTAHHSI €JIEKTPOKIHETUYHOTO MOTCHINIAITY. 2
11. | CunTeTnyHI Ta NPUPOAHI 10D 1TBHI KOJIOIAHI CUCTEMHU. 4
12 | Crabimizamist 1iooOHUX TUCTIEPCHUX CUCTEM. 4
13. | MikporereporeHHi cucreMu. Aepo30Jii, iX BAHUKHEHHS Ta 4
pYWHYBaHHSI.
14. | CTpyKTypHO-MEXaHi4HI BIACTHBOCTI IUCIIEPCHUX CHCTEM 4

Pazom

(98]
[\




5. 3aBnaHHs 1151 CaMOCTiHOI podoTH

HasBa temun KinbkicTs
TOJIMH

1. | BracTuBOCTI XiMIYHHX €JIeMEHTIB. BIIacTHBOCTI HAWTOJIOBHIIIHX 12

KJIACiB HEOPTaHIYHUX CIIOJIYK.
2. Bona, i1 ¢i3uuni Ta XiMi4H1 BIaCTUBOCT1, BOAHI PO3YHHH, 7

rigpararisi.
3 [Insx1 pO3BUTKY KOJIOIAHOI HAYKH Ta HAHOXIMIi 2
4 TepmoauHamika moBepxXHeBUX sBuill. KamiaspHiCTs. 7
5 AncopOrtist Ha TBEpAiH MOBEPXHI. 7
6. | PiBHSIHHS ABOMIPHOTO CTaHY PEYOBHHHU. 7
7 [oBiifHMIA eNEKTPUYHUMN 1Iap Ta cOpOIlisl 10HIB; IOHHUN OOMIH. 7
8 Knacudikariist Ta cnocoOu oiep)kKaHHsS TUCTIEPCHUX CHCTEM. 7
9. | CyyacHi ONTHYHI METOAM JIOCIIPKSHHS KOJOTTHUX CHUCTEM. 7
10. | BumiproBaHHs Ta BUKOPUCTAHHS €JIEKTPOKIHETUYHOTO MOTCHITIAITY. 7
11. | TepmoauHaMika MOBEpXHEBUX siBUIN. KamiispHICTb. 10
12. | Konoignaa cTabijbHICTh HAHOBYTJICHICBHX CHCTEM. 7
13. | Aepo30Ji pi3HUX THIIB, EMYJIbCIT IPsIMi Ta OOESPHEHI. 6
14. | CTpyKTypHO-MEXaHiuHi BIACTHBOCTI JUCIIEPCHUX CUCTEM 7

Pazom 100

6. MeToan KOHTPOJIIO

[TorouHuit KOHTPOJIb Y BUIJISL JOMAIIIHIX 3aBAaHb. BUKOHAHHS KOHTPOJIBHUX POOIT. 3aiiK y
6 ceMecTpi,IMCbMOBUI €K3aMeH y 7 ceMecTpi (TUTaHHS 3 BIAKPUTOIO BIIOBIAIIO).

7. Cxema HapaxyBaHH# 0aJiB

6-i1 cemecTp

KoHnTpoibna Ex3amen Cyma
pobora
60 40 100

7-11 cemecTp

Jomamui KonTpoabHa Ex3amen Cyma
3aBIAHHSA poboTa
40 20 40 100

1. Jis momycKy 10 IiJICYMKOBOT'O CEMECTPOBOTO KOHTPOJIO (3alliKy a00 €K3aMEHY) CTYIEHT
MOBMHEH BUKOHATH BC1 PO3PAXyHKOBI pOOOTH, JOMAIIHI 3aBJJaHHS, BUKOHATH (IUCTAHIIIHHO a00
NUCHMOBO) KOHTPOJIbHY POOOTY.

2. PelTUHT KOKHOI pOOOTH, TEPMiH i1 BUKOHAHHS. Ta TOJAaHHS 0()OPMIIEHUX pOOIT BU3HAYAETHCS
BUKJIaIaueM, IKUW BeJie IPAKTHUYHI 1 J1abopaTopHi 3aHSTTS.

3. Jlns momycky A0 CKJIaAaHHs MiJCYMKOBOTO KOHTPOIO (€K3aMeHy) 37100yBay BHILOI OCBITH
noBHHEH HaOpaTu He MeHme 15 GaliiB 3 HABYAJILHOI AUCUUIUTIHY ITi/1 9aC TOTOYHOT'O KOHTPOJIIO,
caMoCTiiHOT poOOTH.

4. CeMecTpoBuUii 3aJliK BBa)XXA€ThCA 3/IaHUM, SKIIO cyMa OamiB 3a 3anik >10 6amniB. Skmo cyma
OTPUMAaHMX CTYAEGHTOM Ha 3ajiKy OaliB BHABISAE€TbCA MeHmow HDK 10, HeoOXxigHO
NepeCcKIIaIlaHHs 3aTKY.
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5. CemecTpoBHUH €K3aMEH BBAKAETHCS CKIIAJICHUM, SIKIIO Cyma 0altiB 3a ek3ameH >10 Oais.

IIkamna owiHOBaHHSI

Cywma 0aiB 3a BCi BUIY HABYAIBHOT . . )
. . OriHKa 3aIiKy Or1iHKa eK3aMeHy
JUSTBHOCTI IPOTSATOM CEMECTPY
90 - 100 BIJIMIHHO
70 — 89 no6pe
3apaxoBaHO
50 - 69 3aJ0BLILHO
1-49 HE 3apaxOBaHO HE3aI0BUILHO

9]

8. MeToauune 3a0e3ne4eHH

1. PoOoua mmporpama HaBYaIbHOI AUCIMILIIHH.
2. [linpyYHHMKH, HaBYAJIbHI TTOCIOHUKH.
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