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BCTYII
AHoTAaLA

Kypc «Ximis» sk (pyHAaMEHTanbHOI JUCUUILIIHUM TNependayae BUKOHAHHS
3arajiIbHOOCBITHRO1 ((pOpMYyBaHHS HAYKOBOTO CBITOTJISIY CTYJEHTA, MO0 31aTHOCTI
aHaJi3yBaTH SBHINA) Ta KOHKPETHO-TIPAKTHUYHOI (YHKIIH, OCTaHHS Iepeadavae
3aCBOEHHS TPOBITHUX XIMIYHUX 1], MOHATH 1 3aKOHIB, (HOPMYBaHHS 3arajbHO
HaBYAJIBHUX 1 CIICIIAIbHUX BMiHb 1 HABUYOK JJIsI 3aCTOCYBAHHS XIMIYHMX 3aKOHIB 1
IPOLIECIB, JOUUIBHOTO 1 MPAaBUJIBHOIO BUKOPUCTAHHS XIMIYHUX PEYOBUH 1 MaTepiajiB
Ta MOBOJIPKEHHS 3 HUMH Y KOHKPETHIN ramy3i.

Buxnamanasg mucrumoniad “XiMig” 3OIACHIOETHCS HaA 0as3l OMaHOBAaHUX
CTYJE€HTaMH HIKIJIBHUX 3HAHb 3 XIMil Ta (I3UKHU Ta Mepeaye€ BUBUYCHHIO JUCLMUILIIH
npodeciitHoro cupsiMmyBaHHs. JMCIUIUIIHOO 3a0€3MEeUeHHs € BUIIla MATEMATHKa, SKa
BUKJIAJIA€THCA MapajesbHO.

3aBIaHHSAM JIMCUHUIUIIHU € 3aCBOEHHS CTYJECHTAMU TE€OPETUUYHUX OCHOB XIMIi,
X1Mii €JIEMEHTIB Ta 1X CIOJYK.

Kito4oBi cioBa: aTtoM, MOJIEKyjda, XIMIYHUN €JIEMEHT, CIIOJYKH, OyaoBa
aTomMa, XIMIYHa KIHETHKa, XIMIYHAa TEPMOJIMHAMIKA, TaJbBaHIYHUI €JIEMEHT,
€JIEKTPOJII3, KaTalll3, KOpo3isl METAJIIB.

Annotation

The course "Chemistry"” as a fundamental discipline involves the performance
of general educational (formation of the student's scientific worldview, his ability to
analyze phenomena) and concrete-practical functions, the latter involves the
assimilation of leading chemical ideas, concepts and laws, the formation of general
educational and special abilities and skills for the application of chemical laws and
processes, appropriate and correct use and handling of chemicals and materials in a
specific industry.

The teaching of the discipline "Chemistry" is carried out on the basis of the
school knowledge of chemistry and physics mastered by students and precedes the
study of the disciplines of a professional direction. The supporting discipline is
higher mathematics, which is taught in parallel.

The task of the discipline is for students to master the theoretical foundations of
chemistry, the chemistry of elements and their compounds.

Key words: atom, molecule, chemical element, compounds, atomic structure,
chemical kinetics, chemical thermodynamics, galvanic element, -electrolysis,
catalysis, corrosion of metals.



1. Onuc HAaBYAJIBHOI AUCIUILIIHHA

HaitmenyBanus
MMOKa3HUKIB

l"amy3s 3HaHB, CHICHIATBHICTh
(ocBiTHS TIpOrpama), OCBITHIM

piBEHb

XapakTeprucTHKa HABYAIbHOI
ITUCLUILIIHU

JeHHa Gopma
HAaBYAHHS

3ao04Ha (hopma
HaBYaHHS

KinpkicTh kpenuTiB — 3

l'any3b 3HaHb

O060B’sA3K0Ba

Monymis - 1 Pix miaroroBku
3MIiCTOBUX MOJYIIIB - 1 14 - Enextprusa 1-i 1-i
1HXKeHepis

Enextponna agpeca Ha | CneumianbHicTh Cemectp
canti XHHI HYK: 144 «TemnoeHepreTUKa
http://kb.nuos.edu.ua/Lic
ensing%?20and%20accre _
ditation%20specialties/t | OCBITHA mporpava
ehermal-power-b.html «TennmoeneprerTuka»
[anuBinyansHe , I-i1 [-i
HayKOBO-JIOCTiTHE OcBiTHs mporpama
sapnanns — Hema «EHepreTHYHUN MEHEIHKMECHT.
3aranbHa KUIGKICTE
roaud - 90 JTexuii
30 rox 8 rox

JlaGopaTopHi 3aHATTS

15 ron 4ron

TwXHEBUX TOAMH M
JIEHHOI1 bopmu
HaBYAHHS:

ayJIUTOPHUX — 3;
caMocCTiifHO1 poOoTH
CTyneHTa — 3

OcBITHIH piBEHb:

nepumii (0akaxaBpChKuUil)

CamocriitHa po6oTa

45 ronx ‘ 78 ron

[HnuBiMyanbHI 3aBIaHHS —

Ton.

Buau KOHTPOJIIO: €K3aMCH

dopMa KOHTPOJIIO:
KOMOIHOBaHa




2. MeTa BUBYCHHSA TUCHMILTIHA « XiMifD»

MeTor0 BUBYEHHS HaBYAJIbHOI AMCHUIUIIHU «XiMis» € QGopMyBaHHS Y
cTyneHTiB (3rigHo 31 CTaHAapTOM BHINOI OCBITH YKpaiHH, 3aTBep/ikeHUM Hakazom
MinictepctBa ocBith 1 Hayku VYkpainu Binx 04.03.2020 p. Ne 372) takux
KOMITETEHTHOCTEM:

- IHTerpaJibHa KOMIIETEHTHICTb
3IaTHICTh PO3B’SI3yBaTH CKJIAJHI 3arajbHi, CTEIllagi30BaH1 3aja4l Ta MPaKTUYHI
npobsieMu y cdepl TerioeHepreTHKy abo y Mpoliecl HaBYaHHsS, M0 Mependadae
3aCTOCYBAaHHSA TEOpI Ta METOMIB EJEKTPUYHOI 1HXKEHEepii 1 XapaKTepU3yeThCs
KOMIUIEKCHICTIO Ta HEBU3HAUEHICTIO YMOB;
- 3arajibH1 KOMIIETEHTHOCTI:
®K2 3paTHICT, 3aCTOCOBYBATHM 1 IHTETPYBATH 3HAHHS 1 PO3YMIHHS 1HIIUX
1HKEHEePHUX TUCIUIUIIH JJI1 BUPIIIEHHS TpodecitHuX nmpobdiieM
®K7 3parHICTh BpaxOBYBaTH MIUPIIMA MDKIUCHUIUIIHAPHUN  1HXKEHEPHUM
KOHTEKCT Y Ipo(deCiiiHii AisIbHOCTI B cPepi TEMTIOCHEPTETUKH.

3. IlepexymoBH JJi1 BUBYEHHS AMCHUILIIHA

[TepemymoBamMu it BUBYEHHS JaHOT JUCHUILUIHM € JUCIUIUIIHU: XiMif,
MaTeMaTtrka, pizuka B Kypci CepeHbO1 IIKOJIH.

4. O4yikyBaHi pe3y/JibTaTH HABYAHHSA

BuBueHHs HaBYaibHOI IUCHMIUIIHU mependadae (OpMyBaHHS Ta PO3BUTOK
y CTYJIEHTIB TaKHX pPe3yJIbTaTiB HAaBYaHHS:
[1P1 3naTH 1 po3ymiTH MaTeMaTuky, (pi3uKy, XiMit0 Ha piBHI, HEOOX1THOMY JIJIst
JIOCSITHEHHSI pe3yJIbTaTIB OCBITHBOI IPOTpamMu
[IP 15. Po3ymiTH OCHOBHI BJACTMBOCTI Ta OOMEXEHHS 3aCTOCOBYBaHUX
MatepianiB, 00JalHAHHS Ta IHCTPYMEHTIB, THKEHEPHUX TEXHOJIOTIH 1 MPOILIECIB.



5. Ilporpama HaBYAJIbHOI TUCHMILTIHA

3micToBHUI MoayJib 1. OcHOBHI XimMivHi 3akoHHM. By0Ba pe4oBuHu.
BaacruBocti po3unniB. Ejexkrpoximiuni npouecu.
Tema 1. OcHOBHI XiMiYHI MOHATTSA TAa 3aKOHHU XiMii. DyHIAMEHTAJIbHI,
ra3oBi Ta cTeXioMeTPUYHI 3aKOHH.

[ToHsaTTss mpo aroMui MOJIEKYJIH, iX OyaoBy 1 posmipu. IloHATTS mMpo
ejeMeHT. AToMHa 1 MoJieKylisipHa maca. Monb. BinHocHa aToMHa 1 MoJisipHa Maca.
Knacm  HeopraHiuHMX  CIONYyK. ATOMHO-MOJIEKYJSpHE BUYCHHA.. PedoBHHM
MOJICKYJIIPHOI 1 HEMOJEKYJsIpHOi  OymoBu. 3akoH 30€pekeHHs Mach 1
eneprii .Ilepiognunmii 3akoH JI.I. MenneneeBa. Teopis ximiuHoi OymoBu O.M.
bytneposa. IlonsaTTss imeanbHoro rasy. 3akonu boitns - Mapiotta, I'eii-Jlroccaka,
[Mapnsa, Hanbrona, Aoraapo, MeHnneneeBa-Knamneiipona. YHiBepcaibHa Tra3oBa
ctana. Mounsgpauii 006'em raziB. BusHaueHHS MOJSPHOI MacH Ta30BUX PEUYOBHUH.
BimHOCHICTD CTEX1IOMETPUYHUX 3aKOHIB. 3aKOH 30€pEKEHHSI MAacH. 3aKOH CTajoCTi
CKJIaJly. 3aKOH KpaTHUX BIJHOIIECHb. 3aKOH €KBIBAJICHTIB. BU3HAUEHHS €KBIBAJICHTIB 1
MOJISIPHUX MAacC €KBIBAJIIEHTIB PI3HUX KJIACIB CIOIYK

Jlxepena iHpopmarii: [1] ¢. 11-27, [2] c. 3-10, [5]c. 3-30, [10] c. 18-49, [11] c.
14-17.

Tema 2. Bynosa atroma

Po3BuTOK YysABIEHb MNpPO CKJIaAHY OyIOBY aroMiB. BiJKpUTTS KaToAHHMX
IIPOMEHIB, PAaJI0AKTUBHOCTI, €JIeKTPOHIB. [IOHATTS mpo aroMHi cnekTpu. Teopis
oynosa aromy ['igporeny 3a E. Pesepdopaom, nocsruenHs 1 Hemoiiku. KBaHToBa
Teopis cBitna. Teopis OymoBu atomy [imporeny 3a H.bopom. Iloctymatu bopa.
JlocsirTHEeHHST 1 HEMOMIKUA Teopii. 3arajibHl MOHATTS KBAHTOBOI MeXaHiku. [IpuHimm
HeBU3Ha4YeHOCTI [ eiizenOepra. PiBusHHs ne bpoiins. Jlyanizm mikpouacTiuH. XBHILOBE
piBasHHS [peninrepa. KBantosi uncna. [IpuHnunm 0y 0BU €IEKTPOHHUX O00OJOHOK
0araToeNeKTPOHHUX aTOMIB: MPHUHIMII MIHIMyMY e€Heprii, nmpaBuiio KiedkoBCHKOIO;
npaBuio Ilaymi; mpaBwino XyHna. EnekTpoHHI Ta eneKTpoHHO-rpadiuHi dopMynu
aToOMIB eJieMeHTIB Ta 10HIB. Ckiaj sjep, MOHSATTSA MPO HYKIOHW. [30Tomm, 1300apwu.
CyuacHi ysIBJICHHS PO €JIeMEHTapH1 YaCTUHKU. SiepHi peakiii. PaiioakTHBHICTb

Hoxepena indopmarii: [1]c. 39-48,[10] ¢ 162-220, [11] c. 17-27.



Tema 3. IlepioanyHi BJACTHUBOCTI €JIeMEHTIB i IX CIOJYK.

[Tepionnunuit 3akoH 1 Ilepiogmuyna cucrema enementiB JI.I. Menpaeneesa.
Enepreruuni BIacTHBOCTI aTOMIB: €HEpris 10Hi3allii, CIIOPIIHEHICTh JI0 €JIEKTPOHa,
CJICKTPOHETaTUBHICTh, BITHOCHA €JICKTPOHETaTUBHICTh. Pajaiycu aToMiB 1 10HIB, iX
nepioguyHasMina. [IOHATTS Mpo CTymiHb OKHUCHEHHS 1 BAJICHTHICTb, 3MIHA IHX
XapaKTEPUCTUK B 3aJICKHOCTI BiJl MOJOKEHHS €JIEeMEHTa B TEPIOAUYHIA CUCTEMI.
[lepiognuna 3MiHA BIIACTUBOCTEH CHONYK €JEMEHTIB Ha MPUKIAAl OKCHAIB 1
T1IPOKCH/IIB.

Jlxepena indopwmartii: [1]c. 48-54, [10] c. 341-381; [11]c. 27-35.
Tema 4. XiMmiuHunii 3B'130K.

OCHOBHI TUIH 1 XapaKTEPUCTUKHU XIMIYHOTO 3B's3Ky. KoBaslieHTHUI, 10HHUH,
MeTajeBUui 3B'sI30K. EHepreTuyHi, reoMEeTpUYHI Ta EJIEKTPOHHI XapaKTEPUCTUKH
KOBAJICHTHOTO 3B'SI3Ky Ta HOr0 BJIACTUBOCTI: HACHYEHICTh 1 HANpPaBJIEHICTb.
CriocoOu yTBOpPEHHsSI KOBAJEHTHOTO 3B'A3Ky. MeToq BajieHTHHX 3B's3kiB. Teopis
riopuamsanii. ['eomerpuuna koHirypamiss Monekyn. [IoHATTS 1po  MeTox
MOJIEKYJISIpHUX opOitasielt. [oHHMIT 3B'I30K, HOTO YTBOPEHHSA 1 XapaKTEPUCTHKHU.
Junons. CTymiHb 10HOCTI 3B's13Ky. MeTaseBuil 3B'130K, HOr0 0COOIUBOCTI, YTBOPEHHSI
1 xapaktepuctuku. OCHOBHI THUIH MIKMOJICKYJISIPHOI B3a€MOJIIi: Opi€HTaIliiiHa,
IHOyKIIMHA Ta  JaucnepciiiHa. BopHeBui  3B'A30K, #MOro ocCOONMMBOCTI  Ta
XapaKTePUCTUKU

Jlxepena indopmartii: [1] ¢. 55-70, [10] c. 220-308; [11] ¢. 35-65.
Tema 5. Tepmoximis

OcHoBu Tepmoximii. TepmoximiuHiI pIBHSHHS. CrangapTHi  yMOBU
npoBenieHHs mporieciB. CTaHgapTHI TEIJIOTH YTBOPEHHS Ta 3rOpsiHHA. 3akoH ['ecca Ta
1oro BUCHOBKHU. Bukopucranss 3akoHy ['ecca B TEpMOXIMIYHUX PO3PAXYHKAX.

Jlxepena indopwmarii: [1] c. 76-84. [2] c. 10-19, [9] c. 3-11, [10] ¢ . 49-64, [11] c.
116-149.

Tema 6. OcHOBH XiMiYHOI TEPMOJIUHAMIKH.

3arajibHi TIOHATTS TEPMOJMHAMIKM: TEepMOJMHAMIYHA CHCTeMa Ta ii CTaH,
napamMeTpu 1 (QyHKIIi CHCTeMH, 130JIbOBaHI, 3aKpHUTiI 1 BIAKpUTI cucteMu. llepmmii
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3aK0H TepMmoauHaMiki. [IoBHa 1 BHYTpIIIHSA €HEPris CUCTeMU. BHIOpsSIKOBaHICTh
TEPMOJUHAMIYHUX cUCTeM. [IOHATTA mpo eHTpomito. 3MiHa eHTpomil mpu (a3zoBUX
nepexofax 1 XIMIYHMX TepeTBOpeHHsAX. Jlpyruii 3akoH TEepMOJWHAMIKH IS
130JIbOBaHUX 1 HEI130JbOBAHUX CUCTEM. TpeTiii 3aKOH TepMOIUHAMIKH, aOCONIOTHI
3HAYCHHS CHTPOIIi OKpeMHUX PeUOBHH. METOaM pO3paxyHKy 3MiHH eHTpormii. EHepris
['i66ca 1 eneprist ['enmpmronblia. YMOBH CaMOBUIBHOTO MEpeOIry XIMIYHHUX IPOIECIB.
BuznaueHHs HanpsAMKy CaMOBUTBHUX XIMIYHUX TpolieciB. MeToau po3paxyHKy 3MIHH
BUJILHOI €HEepPrii TepPMOJMHAMIYHUX CHCTEM.

Jlxepena indopmartii: [1] ¢. 84-90, [2] c. 10-19, [9]c. 11-17, [10] c.49-64. [11] c.
116-149.

Tema . 7. XimiuHa KiHeTHKa Ta piBHOBara.

[ToHATTS TpPO MBUAKICTE XIMIYHMX peakUid. 3aleXHICTh IIBUAKOCTI BiJ
KOHIIEHTpAIlii pearyrounx pedoBuH. KiHeTnuHe piBHsHHSA Tporiecy. [IpocTi 1 cknanHi
peaxkuii. KoncranTa mBuakocTi peakiii. [lopsmok 1 MONEKYISpHICTb PEaKIIiid.

Hxepena indopmartii: [1] ¢c. 90-99, [2] cTop. 25-31, [9] ¢. 17-35, [10]c. 64-84.

Tema 8. OcHOBHI NOHATTA Teopili PoO3YMHIB. 3aKOHM iXeaJbHHUX
PO34YHHIB.

Tunu posuuHiB. Cnocodbu Bupa3y cCKjlIaay po3uMHIB. MacoBa 1 MoJibHa YacTKa.
MonsipHa, HOpMaslbHa, MOJISTIbHA KOHIIEHTpallii. Po3paxyHkyu KOHUEHTpaliil pO3YHHIB.
Teopii yTBOpeHHsI po3uuHiB. TepmoauHamika po3urHeHHs. [IOHATTS Mpo iJeanbHi
pO34UMHU. 3aKOHU Payis.

Jlxepena iadopwmartii: [1] ¢. 99-107. [2] c. 31-37, [10] c. 84-100, [11] c. 204-
218.

Tema 9. Po3uunu enekrpouairiB I'ixpoJis cosei. /I00yTok po3unHHOCTI

BinMiHHOCTI ~ pO3YMHIB  €NEKTPOJITIB  BiJ  1l€aJbHUX  PO3UHMHIB.
EnexTponpoBigHICTh €eKTpOdiTiB. [30ToOHIUHMI KoediieHT. BUkopucTaHHs 3aKOHIB
1I€alTbHUX PO3YMHIB JUIsl BU3HAYEHHS XAPaKTEPUCTUK pealbHUX po3uuHIB. Teopis
cnabkux enektpoiiTiB. CTymiHb Ta KOHCTaHTa Jucoliaiii. 3akoH po30aBieHHS
OcBanpaa. Teopiss cWIBHUX €NEKTPONITIB. [IOHATTS TPO aKTHBHICTH, KOEDIIIEHT
aKTUBHOCTI. Teopisi eNeKTpomTUYHOI Aucorriamii Appeniyca. Boma - cnaOkuit
enextpoait. Koncranra gucouianii Bogu. lonnuit n1o6ytok Boau. KucimotHicTs 1
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JTyXHICTh po3unHiB. BogueBuii mokaznuk. Meroau pospaxyHky pH . KuciotHicts
PO3UMHIB CITA0KMX 1 CUIBHUX e1eKTpoiTiB. ['iapomi3 coneit. Tumm coselt 3a peakiniero
rigpomnizy. KinbKkicHI XapakTepUCTUKH MPOIECY - CTYIMiHb 1 KOHCTAHTa TiIPOi3Yy.
PiBHOBara B reTeporeHHMX CHCTEMax po3uuH - ocal. JIoOyTOK pO3UYMHHOCTI Ta HOTO

PO3paxyHKH.

Jlxepena indopmartii: [1]c. 107-119. [2] c. 37-46, [10] c. 84-100, [11] c. 101-
124.

Tema 10. OxucHo-BiAHOBHI peakuii. EjgexkTpoani npouecu. EnexrpoaHi
MOTeHIiaIu.

3aranbHi TOHATTS TeEOpli OKHUCHO-BIAHOBHUX TmpoueciB. OKHUCHUKH Ta
BiIHOBHUKU. CTymniHb OKMCHEHHs. CkjaJaHHS PIBHSHb OKHUCHO-BITHOBHUX PEaKIIiM.
OKHMCHO-BIJHOBHI €KBIBJICHTHU 1 iX BU3HAYEHHS. BU3HAUE€HHS KOHCTAHTU pPIBHOBAru
OKHCHO-BIJHOBHOI peakuii. Bu3HaueHHs HanmpsIMKy CaMOBUIBHHUX OKHMCHO-BIJHOBHHUX
npoueciB. EnexkrpoaHi mpouecu. BuHHKHEHHS MOJBIMHOTO €JIEKTPUYHOTO ILApy,
YTBOPEHHS €JEKTPOJHOr0 NOTEeHUiady. Bu3HaueHHs 1 po3paxyHOK €JIEKTPOIHUX
noTeHmianie. Tunu enekrpois: enexktpoau I poxay, Il poaxy, ra3oBi, OKUCHO-BITHOBHI,
10HOCENIEKTUBHI, CKJIsHI. BogHeBuid enekTpod. Psan enekTpoaHMX MOTEHIIIANIB
METAJIB.

Jxepena indopmarii: [1]c. 120-130, [5] c. 3-14, [10] c. 129-132, c. 147- 162,
[11] c. 251-277.

Tema 11. 'aabBaHIYHI €eJIEMEHTH

3araibHI TOHSATTS TNPO TajdbBaHIYHI eJeMEeHTH. bymoBa 1 mnpuHIUI mii
ralbBaHIYHOTO €JIEMEHTa. TepMoJMHAMiKa TajJbBaHIYHOTO e€JEMEHTa. THuIH
raJIbBaHIYHUX €JIEMEHTIB 1 iX po3paxyHKu. [IpoMHCIIOBI TajgbBaHIYHI €JIEMEHTH

(Kepena cTpymy).

Jlxepena iHdopmarii: [1]c. 131-144, [5] c. 14-28, [10] c. 133-141, c. .147-162,;
[11]c. 300-310.

Tema 12. EaxexTpouis.

3aranpHi MOHATTS MPO eIeKTpoi3. KoHmenTparriiiHa Ta eleKTpoXiMiuyHa MOJIspU3arlis
enektpoiB. Ilepenanpyra eIeKTpOIHOTO MOTEHIATy Ta ii 3aJeKHICTh BiJ] T'YCTHHU
ctpymy Ha enektpoxi. [lepenampyra moTeHIially MpOIECY BITHOBIEHHS BOJHIO.
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[Iporecu Ha karonax i1 aHojax. [1ociiIOBHICTh €IEKTPOIHUX TpolieciB. EnekTposis 3
PO3YMHHUMH Ta HEPO3UMHHUMH aHOAaMHu. KigbKiCHI XapaKTEpUCTUKHU EIEKTPOIIi3y.
3axkonn ®Papanes. Buxig 3a ctpymom. Akymynsatopu. bBygosa 1 mpunHuumn po0otu
KHACJIOTHOTO (CBHUHIIEBOTO) aKyMyJiATopa. JIy)KH1 aKyMyJIsaTOpH.

Jlxepena iadopmarii: [1]c. 145-156. [5] c. 28-40, [10] c. 141-145; [11]c. 284-
300.

Tema 13. Kopo3isa meraJis.

3aranbHi TOHATTA Npo Koposito. Kiacudikaiiss KoposiiHUX mpouLeciB 3a
MEXaHI3MOM peaxilii, yMOB Mepediry mporeciB  Ta XapakTepy KOPO3iiHHUX MOPYIICHb.
XimiyHa kopo3sis. EnekTpoximiuHa Kopo3is. AHOAHI Ta KaTrOAHI  IPOLECH.
Peakuii nenongpuzamii. Cramionapauii noreHmian. Kopo3sis crnasiB 3aii3a y NOBITPI 1
B MOPCBKIi BoJ1. KOpo3isi KOIbOPOBUX METAJIIB Ta iX CIUIABIB.

Jlxepena indopmartii: [1] c. 157-167, [5] c. 40-54, [10] c. 145-147, [11] c. 310-
341.

Tema 14. 3axucT MeTaaiB Big KOpo3il

Metoau 3axucTy BiJl KOpO31i: HEMETaJi4H1 MOKPUTTS, METAIIYHI MOKPUTTSA 1 iX
Kkiacudikanig. YTBOPEHHS 3aXWCHUX IUNBOK. ENEKTpoXIMIYHMMA (IIPOTEKTOPHUH 1
KarogHuil) 3axuct. JleryBaHHs. 3MiHA BJIACTUBOCTEM KOPO3IMHOTO CEPEIOBHIIIA.
[Hr161TOpU KOPO3Ii.

Jlxepena iHpopmarii: [1]c. 168-177, [5] c. 55-63, [10] c. 145-147, [11] c. 310-
341.

Tema 15. BynoBa meraJiB i ix cnoayk. KoMmmiekcHi croayku.

Tunu 3B'13KiB B MeTasiax. MeTaniuyHuil 3B'430K 1 MOr0 XapakTepUCTUKU. Bu3HaueHHs
MOHATh METANI-EJIEMEHT 1 MeTal-KoHAeHcoBaHa (a3a. PosramnyBanHs MeTaniB B
nepioANYHIi  cucteMi. bynoBa eneKTpoHHMX OOOJIOHOK MeTanmiB. KpucramiyHa
CTpYKTypa MeTalliB. Teopiss KOMIUIEKCHUX CTOTYK. KOMITJIEKCHI CIIOTYKH METaliB.

Ixepena inpopmari: [2]c. 19 - 25, [7] c. 4-10, [10] c. 325-336,c. 381-403,
[11] c. 341-349.
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5.1 TeMaTHYHMI VIAH HABYAJIBLHOI JUCHHUILIIHHA

KinpkicTb rogun

Ha3Bu 3MicTOBHX MOZYJIiB i TEM ACHHE (}1/)(;1:\;2; p— 3a0qHa}?§£§; oo
YCBOTO . D op. YCBOTO o s op.
1 2 3 4 5 6 7 8 9
3micToBmii Moayab 1
1. OCI.-IOBHi xiMqui TOHATTS Ta 3aKOHH ximii. @yHIaMEHTAIIbHI, 6 5 1 3 6 6
ra30Bi Ta CTEXIOMETPHYHI 3aKOHHU.
2. bynosa aToma. 6 2 1 3 6 2 1 3
3. [lepiognyHi BIACTUBOCTI €JIEMEHTIB 1 iX CIIOIYK 6 2 1 3 6 6
4. XiMigyHUH 3B'I30K 6 2 1 3 6 6
5. Tepmoximisi. 6 2 1 3 6 6
6. OCHOBH XIMIYHOT TEPMOAMHAMIKH 6 2 1 3 6 6
7.XimiyHa KIHETHKA Ta pIBHOBara 6 2 1 3 6 2 1 3
8.0CHQBHi MOHSATTS TEOpli PO3UMHIB. 3aKOHHU 17l€aTbHUX 6 5 1 3 6 6
PO3YHHIB.
9.Po3unnu enextpoiTiB I'igpois coneil. IoOyTOK pO3YMHHOCTI 6 2 1 3 6 6
10.0BP. Enextpoani nporecu. EnexTponHi moTeHmiamm 6 2 1 3 6 2 1 3
11. lanbBaHIYHI €JIEMEHTH. 6 2 1 3 6 6
12 .Enexrtpomis. 6 2 1 3 6 6
13.Kopo3zis merainiB 6 2 1 3 6 2 1 3
14.3axuct MeTaniB BiJ KOpo3ii 6 2 1 3 6 6
15.bynoBa metaniB 1 ix crosiyk. KoMmiiekcHi Criosiyku. 6 2 1 3 6 6
Pa3om 3a moaynem 90 30 15 45 90 8 4 78
Ycboro ronuu 90 30 15 45 90 8 4 78

[Tpumitka. [{ns cTyaeHTiB 3a04H0i (HOpMHU HABUAHHS YMTAIOTHCS OTJISAOBI JIEKIIT 32 TEMaMH 3MICTOBUX MOJYJIIB B 00CATax BiJMOBITHO J0 TaOJMIIi.
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5.2 Temu J1adbopaTOpHUX POOIT

No HasBa temu Kinekicts roguu
3/m JleHHa 3aouyHa
dhopma dbopma
1 OcHOBHI XIMIUHI MOHATTS Ta 3aKOHU Ximii. DyHIaMEHTaIbHI,
ra30Bi Ta CTEXIOMETPUYHI 3aKOHH. 1
2 Bynosa aTtoma. 1 1
3 [epioguuHi BIaCTUBOCTI €IEMEHTIB 1 X CHOMYK. 1
4 XiMIYHHH 3B'SI30K 1
5 Tepmoximis. 1
6 OcHOBH XIMIYHOT TEPMOIMHAMIKH. 1
7 XimiuHa KiHETHKa Ta PiBHOBAra. 1 1
8 OCHOBHI MTOHSATTS TEOPii PO3UYHHIB. 3aKOHH 1/1€aTTbHUX PO3UMHIB. 1
9 Po3unnm enextpomnitis ['iaponis coneit. JJoOyTok po34MHHOCTI. 1
10 OBP. Enexrposni nporecu. EnexkTpoiHi moTeHIiam. 1 1
11 | TanpBaHIuHI €JICMEHTH. 1
12 Enextpomis. 1
13 | Koposis meraiB 1 1
14 3axucT MeTaiB BiJl KOPO3ii 1
15 bynoBa metaniB i ix crnoiayk. KoMmuiekcHi Crionyku. 1
Pazom 15 4
5.3. CamocrTiiina po6orta
Ne Hazsa temn Kinekicts roguna
3/m Jenna 3aouHa
dopma dopma
1 Kitacu HeopraniuHUX CHOJYK
0,5 2
2 KBanToBi uncia 0.5 2
3 [lepionnyHi BIaCTHBOCTI €IEMEHTIB 1 X CIIOMYK. 0.5 2
4 KowmriekcHi crionyku 0.5 2
5 EnTponisi. [Ipyruii 3akoH TepMoiHaMu 0.5 2
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6 OcHOBH XIMIYHOT TEPMOMHAMIKH.

0,5 2
7 [Tpunmmmn Jle [larenbe. 0.5 2
8 3aKOHH 1/1eaIbHUX PO3UMHIB. 0.5 2
9 J1oOyTOK PO3UMHHOCTI. 0.5 2
10 EnexTponi noTeHIiam. 0.5 2
11 TepmonuHaMiKa raJlbBaHIYHUX €IIEMEHTIB 0.5 2
12 Enexrpomis. 0.5 2
13 | Koposis meraiB 0.5 2
14 | TepmomuHaMika €JIEKTPOXIMIYHOI KOPO3ii 0.5 2
15 Knacudikarmis meranis 0.5 2
Paszom 7,5 30
5. 4 Po3noais roauH caMmocTiiiHOT podoTH
No KinekicTs rogua
3/ Bun podoru Henna | 3aodyHa
Hopwmarus bopma hopma
1 | I[linroToBKa 10 JEKIIHHUX 0,5 rox. ma 1 Iex. 15 4
3aHSTh
2 | [linroToBKa 0 MPaKTUYHUX MiATOTOBKA 710 MPAKTHYHHX 15 4
3aHiATh 3aHATh — 1 rox. Ha 1 3aH.
3 | IlizroToBka 10 MMOTOYHOTO MiAroToBKA 110
MOy IBHOT'O KOHTPOITO KOHTPOJIbHUX 3axo0iB — 15 7,5 -
(30) ron. Ha 1 3axifg
4 | CaMOCTIfHE BUBUCHHS TEM,
110 HE BXOJISTH J0 7,5 30
JICKIIMHOTO KypCy
7 | BukoHaHHSI KOHTPOJIBHO] 110 30 rost. Ha 1 pob. ] 10
poboTtH
Pazom 45 78
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6. MeToau HaBYaHHS, 32C00M NiarHOCTHUKH Pe3yJIbTaTiB HABYAHHS Ta METOAHU iX
JAE€MOHCTPYBAHHS

MeToau HaBYaHHS
JUTISA BCIX BUJIIB 3aHATH:

- po6oTa 3 JIiTepaTyporo - ONMPAIIOBAHHS PI3HUX BHIIB JDKEPEI, CIIPSIMOBAHE Ha
dbopMyBaHHS HOBUX 3HaHb, iX 3aKpIIJICHHS, BHPOOJICHHS BMiHb 1 HAaBUYOK Ta
peaizalliio KOHTPOJBbHO-KOPEKIIHHOT (PyHKIIIT B yMOBax (hOpMaIbHOI OCBITH;

JUTSE ICKIIAHUX 3aHSTh:

- JIGKI[iSl - YCHHW BUKJIQJ HABYAJIHLHOTO MaTepialy, SKUH XapaKTepU3yeTbCs
BEJIMKUM OOCSTOM, CKJIQJHICTIO JIOTITYHUX MOOYI0B, CKOHLIEHTPOBAHICTIO PO3YMOBHX
o0pa3ziB, T0BECHb 1 y3arajbHEHb;

- BIJIEOMETOJ] - BUKOPUCTAHHS BijeomaTepiaiiB JJisi aKTUBi3allli HAOYHO-
YyTTEBOIO CIpHUIIMaHHs; 3a0e3neuye OiIbIl JIErKe 1 MIIHE 3aCBOEHHS 3HAaHb B 1X
00pa3HOMOHSATIHHIN LITICHOCTI Ta €MOI1HHII 3a0apBICHOCTI;

U1 1a00PATOPHUX 3aHSTh!

- nabopaTopHa poOOTa - METOJ MOTNIUOJCHHS 1 3aKPIIJICHHS TEOPETUYHHUX
3HaHb IUIAXOM CTBOPEHHS MPOrpaM 1 OTPUMAHHS PE3yJbTaTiB pOOOTH MpOrpamu 3
BUKOPUCTAHHSAM KOMII'IOTEPIB; - IHCTPYKTaX - O3HAHOMIIEHHS 31 CIoco0aMu
BUKOHAHHS 3aBJaHb, IHCTPYMEHTaMH, MarTepiajlaMd, TEXHIKOK Oe3leKu Ta
OpraHizaiiro podo4oro micus

3aco0aMu OIIHIOBaHHS Ta METOJIAMU JE€MOHCTPYBAaHHS pPe3y/bTaTiB HAaBUYAHHS

€:

-YCHI BIJITIOBI/Il HA TPAKTUYHUX 3aHATTSX;

- TMOTOYHI MOMAYJIbHI KOHTPOJBHI poboTH y (opmi TecTyBaHHS (T€CTOBUM
KOHTPOJIb);

- eK3aMeH.

7. @opMH NOTOYHOI0 TA MiACYMKOBOI0 KOHTPOJIIO
JlocsirHeHHsT ~ cTylneHTa  OIiHIIThCs 3a  100-0anbHOIO  CHCTEMOIO

VYHiBepcurery.

[TincymMmkoBa oOIliHKAa HaBUYaJbHOIO KypCy BKJIIO4ae B ceOe OLIHKH 3
MOTOYHOT'O KOHTPOJIIO 1 OI[IHKHM 3aKJIFOUYHOTO 3aJIKYy.

[TuToMa Bara 3akiIIOYHOIrO 3aJiKy B 3arajbHiil cucTeMi OLIHOK - 40 6anis.
[IpaBo 31aBaTH 3aJiK JAETHCS CTYIAEHTY, KM 3 ypaXyBaHHSIM MaKCUMallbHUX OajiB
INPOMDKHHMX OIIHOK 1 3alliky HaOupae He MeHuie 60 6anie. IlincymkoBa OIliHKA
HABYAJIBHOT'O KypCY € CYMOIO MTPOMI>KHHMX OI[IHOK 1 OLIIHKH 3aJIIKYy.
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[ToTo4yHMIT KOHTPOJIb IPOBOAUTHCSA Ha KOKHOMY IIPAKTUYHOMY 3aHSTTI Ta 3a
pe3ynbTaTaMl BUKOHAHHS 3aBJaHb caMoCTiiiHOi poOoTtu. Bin mnepenbdauae
OLIIHIOBaHHS TEOPETUYHOI MIATOTOBKH 3/100yBaviB BUIIIOI OCBITH 13 3a3HAUYEHOI TEMHU
(y ToMy 9HCIIi, CAMOCTIHHO OMpallbOBAaHOTO MaTepiany) MijJ Yac BUKOHAHHS 3aB/IaHb
MPaKTUYHUX POOIT.

3apaxyBaHHs KpEIOUTIB HABYAJIBHOTO KypCy MOXJIMBO TIIBKM IICHS
JOCSITHEHHSI pe3yibTariB, 3armaHoBanux PIIHJI, mo BupaxaeTrbcss B OAHIN 3
NO3UTUBHUX OLIIHOK, IEpe10aueHUX YNHHUM 3aKOHOJaBCTBOM.

7.1 ®opMHU KOHTPOJIIO pe3yabTATiB HABYAJIBHOI AiSNIBHOCTI CTY/ACHTIB
Ta IX OUIHIOBAHHSHA

Kpurepii ouiHroBaHHs j1adopaTopHUX PooOiT

ban Kpurepii omiHIOBaHHS

CTyICHT Ha OCHOBI 3HaHb 0a30BUX Kareropil AUCHUIUIIHU «COI10JIOTis
JEMOHCTpPY€E TBOpUYE OCATHEHHS MaTepially, BMI€E CUCTEMAaTU3yBaTH MaTepia,

> naBath OO0 €KTHBHY OLIHKY KOHKPETHUM moAisiM 1 mnpouecaM. JloriuHo,
OE3MOMMIIKOBO 1 IPYHTOBHO BITIOBIJIa€ HA TOCTABJICHI ITUTAHHS.
CTYJCHT BOJIOJII€ MOHATIHHUM amapaToM JUCIUILIIHA «COIoNorissy, po3yMie
A JIOTIKY COIlIaJIBHUX TIPOIIECiB, 3aCTOCOBYE HasBHI 3HAaHHSI Yy BHCHOBKax

BIIMOBI/I1, ajie MPUITYCKAETHCS JIOTTYHOI HEMOCTIJOBHOCTI a00 BUSIBJISIE HETIOBHI
3HaHHS HaBYAJIHHOTO MaTepiany.

CTYJIEHT 3amaMm’sITOBY€, OCMUCIIOE ICTOPUYHI TO/Ii 1 MPOIIECH, BUSIBIISE MEBHI
3 | BMIHHA X CHCTeMaTH3yBaTH, OJHA4Y€ JIOMyCKae skl HE3HAyHl MOMUJIKU 1
HETOYHOCTI.

BHUCTaBJISIETHCSl CTYJICHTOBI, SIKUM HE BOJIOJIE 3HAHHSIM CYTTEBUX E€JIEMEHTIB
HaBUYaJbHOTO Marepiany, MPUITYCKAETbCS TPyOMX IMOMUIIOK IMiJI 4Yac YCHOI

BIJIMOBI/Ii, BIAMOBIa€ HEIOTIYHO 1 HEMOCTiOBHO. JIeMOHCTpye TOBHY
HE3/IaTHICTh CUCTEMAaTHU3yBaTH MaTepiall 1 pPOOUTH BUCHOBKH..
1 CTyneHT TuIyTaeThbesl y BIAMOBII, HE MOKE BIJIMOBICTH HA MTUTAaHHS BUKJIa/1a4a;

B [IJTOMY HE BOJIOJII€ MaTEPiaIoM.

o | CTYIeHT He 3MiT BiJIOBICTH.

IHoTo4uHuii MOAYJIBLHUI KOHTPOJb Y (P)OPMi TECTyBaHHS

[IpaBwibHUX BiAMOBIACH, %0 100 {90 |80 | 70 | 60 | 50 | 40 | 30 | 20 | 10

bax 20 |18 16|14 (12|10 8 | 6 | 4 | 2
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KonTpoabna podora (1151 3204H01 hopmMM)

ban

KpuTepii oriHioBaHHs

40

Pobora BukOHaHa y BCTAaHOBJICHHH TepMiH. MaTepiaql BUKIAJACHO Y
JIOCTaTHOMY 00Cs31, apryMEHTOBAaHO 1 Yy TPaBWIbHIA IOCITITOBHOCTI.
Bukopucrani He TiUIBKM pEeKOMEHJOBaHI JpKepena iHdopMmallii, a ¥ HOBITHI,
CaMOCTIHHO 3HAWACHI Yy TEpIOJUYHMX BUIAHHSIX Ta B IHTEPHET-pecypcax.
[IpaBmibHO CchOPMYIIbOBaHI y3arajJpbHIOIOUYI BHCHOBKH. PoOoTa J0cTaTHBRO
iTFocTpoBaHa, 0()OpMIICHA aKypaTHO, 3 TOTPUMAaHHSIM BUMOT.

30

PoGora BuKkOHaHa Yy BCTAaHOBJIICHHWH TepMiH. Martepiadl BUKIQJACHO Y
JOCTaTHbOMY 00cCs31, JIoTi4HO. Bukopucrani pekoMeHJ0BaHI JiKepesa
iHpopmarii. IlpaBunpHO chopmynbOBaHI y3arajapbHIOIOUI BHUCHOBKU. PoOota
odopMieHa aKypaTHO, 3 JOTPUMAHHSM BUMOT. Pa3om 3 TUM B poOOTi € MeBHI
HETOYHOCTI.

15

PoGora BHKOHaHa 3 TOpPYLIEHHSM BCTAHOBJIEHUX TEepMiHIB. Martepian
BUKJAJEHO Yy TPaBWIbHIA TMOCTIJOBHOCTI, aje€ HEJOCTaTHhO IOBHO.
HenoctatHho BHKOpHUCTAaHI PEKOMEHJIOBaHI Jpkepena iHdopmarii. BucHoBku
chopMynpoBaHi (GopMasibHO ab0 He 3B’s3aHI 3 MarepiaiamMu podotu. B
odopmiIeH1 POOOTH € OPYIIICHHS BUMOT.

10

PoGotra BuKOHaHa 3 TOpPYIIEHHSM BCTAHOBJIEHUX TEepMiHIB. Martepian
BUKJIaJICHO Oe3cucreMHO. Maroth wicie rpy0ol mnomMwikud. BuCHOBKH
chopMynpoBaHi popMasibHO ab0 BijicyTHI. PoGoTa odopmiieHa HEOXaHO

Po6oTy HE BUKOHAHO.

Y3arajbHIOW04i pe3yJibTaTH OTOYHOI0 KOHTPOJII0 3HAHb

dopma KOHTPOJIIO MakcumanbHa KiJIbKICTh OajiiB

Jlenna gopma 3aouHa gopma

Bignosiai Ha 15 po6 -3 6ainiB =45 6aniB | 4po0 - 5 Ganis = 20 HamniB
71a6.po0

[ToTrounnii 1 MKP - 15 6aniB = 150aiis
MOJIYJIbHUN KOHTPOJIb

BukonanHs - 1 po6. - 40 6aniB = 406aniB
KOHTPOJILHUX POOIT

Bcnoro 60 60

IlincymkoBuii KOHTPOJIb Y (pOPMIi eK3aMeHYy.

[TincyMKOBHI KOHTPOJb CKIaJa€ThCcd 3 TeCcTyBaHHSA (4 TECTOBMX 3aBjaaHb) Ta

[MMCHMOBOI BIAIIOBIAI HA ITUTAHHS.
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IIncemoBa BianoBiab

ban

KpuTepii oriHtoBaHHs

10

CtyaeHT BUTBHO BOJIOJI€ MarepiajioM, TIOBHO, MOCIAOBHO, JIOTIYHO 1
apTyMEHTOBAaHO BHKJIAMa€ iX, MIKPIIUTIOIOYN BAATUMH  MPUKIIATAMH.
BukopucroBye iHdopmaiiito 3 HOBITHIX JpKepesl. JleMOoHCTpye BMIHHS
CUCTEMAaTHU3YyBaTH 3HAHHS JAHOI TEMH Ta POOWTH MPABIIIbHI BUCHOBKH.

CryneHT BOJIOJIIE MaTepiaioM, JOCTaTHLO MTOBHO, IMOCIIIOBHO 1 JJOT1YHO
BUKJIAJa€ MaTepiaj, BMi€ pOOUTH BUCHOBKHU. Pa3om 3 TM y BIJIMOBIAI IPUCYTHI
JIEAK] HETOYHOCTI 1 IIOMUJIKH.

CTyneHT B LIUJIOMY BOJIOJIE MaTepiajaoM, MOCIIJOBHO 1 JIOTITYHO BUKJIA/IA€
MaTepiall, OJHaK HOro BIAMOBiAI He BUcTauyae aprymenrtamii. CTyIeHT He
BUKOPUCTOBYE HOBITHIX JaHUX 3 AAHOI ICTOPUYHOI MPOOJIEMH, & KOPUCTYETHCS
CTapUMHU.

CtyzaeHT B IIOMY BOJIOJII€ MaTepiajioM TMOCJIIIOBHO BUKJIaIa€ MaTepial,
Xo4a Horo BIAMOBIII Opakye JOTIYHOCTI 1 apryMeHnTaiiii. JlomyckaroThesl eBHI
noMmwiku. CTyJIEeHT BUKOPHCTOBYE JaHI 3 3acTapuliuX JpKepen, ciabo BMie
CUCTEMAaTU3yBaTU MaTepiai, pPOOUTh BUCHOBKM, III0 MAalOTh 3arajibHUMN
XapaKTep.

CtyaeHT 3Ha€ OCHOBHI iCTOpHYHI (haKTH , ajie HE B CTaHl iX MOB’s3aTH
MK co00010, BIITAK HOro BIAMOBIAL HeNoOridHa 1 HemocihigoBHAa. IloBHICTIO
BIJICYTHE BMIHHS CHCTEMATH3yBaTH MaTepiall, MalOTh Miclle rpy0l OMMJIKH.

CTyneHT He OpIEHTYEThCA Yy Marepiajiax IHUTaHHS, HE MOXKE BIJIMOBICTH Ha
OATKOBI IIMTAaHHA 32 3MICTOM HaBYAJILHOI JUCIIUAILIIHHA.

IHincymkoBuii MOXYJIbHHA KOHTPOJIb Y GopMi TeCTyBaHHS

[TpaBrIbHUX BimOBIACH, % 100 {90 |80 | 70 | 60 | 50 | 40 | 30 | 20 | 10

Bban 20 |18 16|14 12 |10| 6 | 6 | 4 | 2

8. Kpurepii ouiHiOBaHHSI pe3y/ibTATiB HABYAHHA

No temu Jlenna ¢popma 3aouna gopma
Bun podotu Kinbkictb Bun podotu KinbkicTh
OaJiB OaJiB
T1 JlaGopatopHe 3aHATTS 3 - -
T2 JlaGopatopHe 3aHATTA 3 JlaGopaTopHe 3aHATTS 5
T3 JlabopaTopHe 3aHATTS 3 - -
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T4 JlaGopatopHe 3aHATTA 3 - -
TS5 JlaGopaTopHe 3aHATTS 3 - -
T6 JlaboparopHe 3aHSATTS 3 - -
T7 JlaGopaTopHe 3aHATTS 3 JlaGoparopHe 3aHATTS 5
T8 JlaboparopHe 3aHSTTS 3
T9 JlaGopaTopHe 3aHATTS 3
T10 JlaGopaTopHe 3aHATTS 3 JlaGopaTopHe 3aHATTS 5
T11 JlaGopatopHe 3aHATTA 3
T12 JlaGopaTopHe 3aHATTS 3
T13 JlaGopatopHe 3aHATTA 3 JlaGopaTopHe 3aHATTS 5
T14 JlaGopaTopHe 3aHATTS 3
T15 JlaGopatopHe 3aHATTA 3
ITMK Tecr 15 - -
- - - Kontposbaa poboTa 40
Cyma 60 Cyma 60
Hincymxosuii eK3aMeH 40 €K3aMe€EH B T.4. 40
KOHTPOJITb
TectryBanHs 20 TectryBanHs 20
[TuceMoBa BiAMIOBI b 20 [TuceMoBa BiAMOBI b 20
Cyma 100 100

9. 3aco0M HABYAHHA

TexHiyHl 3acO0M HAaBYAHHS: MEPCOHAIBHI KOMIT'IOTEPU 3 MiAKIIOUCHHSIM J10
Mepexi [HTepHer.

[Ipy mnpoBedaeHHI 3aHATH 33  JUCTAHIIAHOW  (OPMOIO  HABYAHHSA
BUKOPUCTOBYIOTBCA AMCTAaHIIMHI TuiatopmMu i 1HQOpMaALIiHO KOMYHIKalliHI
texnosoriii (Moodle, Google Classroom, DingTalk, ZOOM Cloud Meetings, Skype,
Viber, WeChat, Telegram, cortiaabHi Mepexi TOIIO).

10. PexomenoBaHi qxkepesna ingopmauii
OcHoBHa JiTepaTypa
1. OcuoBu 3aranpHOi XiMmii: HaBuanpauii  mocionmk. / C.HO.KenbiHa,
O.I'.HeBuncwkuii, O.1.JTiuko, O.B.fInoBceka. - Mukonais: HYK, 2014. -192 c.

2. Kaminceka €.I'., Kensina C.}HO. MetoanuHi BKa3iBKH IS IMIATOTOBKHU

1o nmabopaTopHUX poOiIT 3 ximii. - Mukonais: YJIMTY, 2015. -37c.
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3. 3arampHa ximig. «OcHOBHI TIOHATTA Ta 3akoHW Xximii. Cucremaruka

HEOPTaHIYHUX CIOIYK». [TOCIOHUK 11 CTYJEHTIB TEXHIYHMX HAIpPSAMIB IMATOTOBKH

4, Tony6eB A.B., Jlucian B.1., KoBanenko 1.B., Tapacenko I'.B. Ximisa. — K.:
Bunasaunreo Konmop, 2018. — 578 ¢

5.Kearina C.}1O., Kaminceka €.I"., ConoiioBa XX.®. MeTtoauuHi BKa3iBKHU

JUJISL MIATOTOBKU 10 JtabopaTopHUX poOiT 3 Kypcy xiMii. ExcmepumenTanbHa
yactuHa. Po3aur 2. - Muxkomais: YJIMTY, 2011. - 25 c.

6. Kaminceka €.I'., Keapina C.JO.,Mamenko B.B. Mertoanyni BKa3iBKH
"Knacu Heopraniunux crnonyk".- Muxkonais: YIMTYVY, 2001.- 31 c.

7. Keapina C.1O., SInosceka O.B. MeToanyHi BKa31BKH JJIS MIATOTOBKH 10
nabopaTtopHux poOIT 3 Kypcy ximii. Yactuna 2. EnekTpoximiyHi mpouecu. -
Muxonais: HYK, 2015. - 64 c.

8. Kennina C.}1O., HeBuncekuii O.I'., Jliuko O.I. MeTtoguuni BKa3iBKU I
MIATOTOBKU /10 JabopaTopHux poOiT 3 Kypcy ximii. Yactuna 3. Enementun
HeopraHiyHoi ximii. Bmactuocti metanis.. - Mukonais: HYK, 2014. -55c.

9. Kenwina C.1O., Jliuko O.I., Hesuncwkuii O.I'., Mamenko B.B., Kynamaesa
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JlonomizkHa JiTepaTtypa

1. Ksacuunpkuii B.B. Teopis 3BaptoBaibHUX mpoueciB. JlocmimkeHHs
G13UKO-XIMIYHUX 1 METalypTriiHUX TPOIECiB Ta 3JAaTHOCTI MeTajiB Jo
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11. Indopmaniiini pecypcu B iHTepHeT

1. BipryanbHa XimiuHa Jiaboparopiss TBOpuoi Tpynu EILHUKOBOI-
https://vlada.pp.ua/goto/aHROcDovL 2hicmFyeS50dXAua20udWEvV/
2. http://library.knuba.edu.ua/

3. http://chitalnya.nung.edu.ua/node/5440

4. https://ecologyknu.wixsite.com/ecologymanual/blank-11
«bibmoTeka EeKOJOTIYHUX 3HaHb» [HCTUTYTYy €KOJOTIYHOTO YMPAaBIIHHSI Ta
30aJIaHCOBaHOTO MpHUpoIoKoprcTyBanHs http://iem.org.ua/biblioteka

5. Ocgithiit noptan THATY http://op.tsatu.edu.ua
6. Haykosa 6i0mioreka T/IATY http://www.tsatu.edu.ua/biblioteka/

7. Ximisl. “XimMiuHa TepMOJIUHaMiKa” [EnexTpoHHU pecypc]-
http://service.library.ntu-kpi.kiev.ua/documents/9-10- 168.rar
8.  Ximig. “Ximiuna  TepmoauHamika”’  [EnmexkTpoHHmii  pecypc]-

http://ela.kpi.ua/handle/123456789/20912
89 Ximig. “XimiyHa KIHETMKa Ta piBHOBara” [EnekTponHuii pecypc] -
http://ela.kpi.ua/handle/123456789/20913

Po3po6HuUK K.T.H., JOLIEHT %/ Hpo3zn O.B.
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Jloxarok
IIuTaHHs 1J MOIYJIbHOT0 KOHTPOJIIO

1. TlpeameT ximii. 3HaUueHHS XIMIYHUX JUCHUIUIIH MPH BUBUYCHHI MPUPOJIH Ta
pPO3BUTKY TexHikH. DyHIaMEHTAIbHI XIMIYHI 3aKOHH.

2. [lapameTpu ra30Boro crany peyoBuHu. HopmanbsHi yMOBH.

3. IlonsaTTs Momto. MosnbHHI 00'eM 3a H.y. Bu3HaueHHS MOJISIpHOT Macu rasy
3a MOJBHUM 00'eMOM. 3akoHHW Uil cTaHy ifeanbHoro ra3y (boiins - Mapiorra,
[Tapns, I'eii-Jlroccaka, 06'ennanuii, JlanpToHa).

4. 3axoH ABOraJjpo 1 BACHOBKH 3 HHOTO. [IOHSATTS BITHOCHOT TYCTUHH TIEPIIOTO
rasy 3a ApyruM. BusHadueHHsS MOJSIPHOI MacH ra3iB 3a BiIHOCHOIO TYCTHHOIO.

5. 3akon MenneneeBa-Knaneiipona. YHiBepcanbHa ra3oBa craja, ii BUBEJICHHS
ta 3HaueHHI B Cl. BuszHaueHHs MOJsIpHOI Macu raszy 3a 3aKOHOM MeHnpeneeBa-
Knanelipona.

6. CrexioMeTpHuYHI 3aKOHM, iX BIJHOCHHMM xapakTep (30epekeHHs MacH,
CTaJIOCTI CKJIaJy, KpaTHUX BIJTHOIIEHB). BiAXUJIEHHS BiJl HUX.

7. TToHATTS €KBIBAJICHTAa PEUOBMHU Ta MOJISIPHOI Macu €KBIBaJICHTA. 3aKOH
€KBIBaJICHTIB, IOT0 MaTeMaTHUYHUN BUpa3. Po3paxyHKH €KBIBAJICHTIB Ta MOJISIPHHUX
Mac €KBIBaJICHTIB €JIEMEHTIB 1 CKJIaJHUX PEYOBUH.

8. OcHoBHI TOJIOKEHHSI Teopii Oyn0oBM aromiB. bymoBa OaraToeneKTpOHHUX
aTomiB. bynoBa siap.

9. BigkpuTTs, 10 TMOKa3adM CKJIAAHICTH OyaOBH aroMmiB. SIBuIe
PaIi0aKTHBHOCTI.

10. Enexktpon Ta #oro xapaktepucTuku. [IpoToH Ta HeWTpoH 1 ix
xapakTepucTuku. Mojenb 0ynoBu atoMiB 3a Pezepdopaom.

11. KBanTtoBa teopis cBitina [Inmanka. OcHOBU KBaHTOBOI MeXaHiKu. [lOHSTTS
PO CIIEKTPU aTOMIB Ta CKIIAHUX PEYOBHH.

12. Mopuens 6ynoBu atomy BojHIO 32 bopom. Iloctynaru bopa. Buznauenus
eHeprii, paaiycy opOiTH Ta 4acTOTHM BUIIPOMIHIOBaHHS 3a Teopicro bopa. Hemomiku
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teopii bopa.

13. Jlpoicta mnpupona enekTpoHa. PiBHsHHs nae bpoitng. Ilonsarts npo
eNIEKTPOHHY opGiTamb. VIMOBipHMH XapakTep KBaHTOBOI MexaHiku. IIpHHIAM
HeBU3HaueHOCTI [ elizenOepra.

14. Pipusuus Ipexinrepa. XBuiboBa (QYHKIISA Ta 1i XapaKTEPUCTHKH.
XapakTepucTUKU KBaHTOBUX uucen. Enepris, gopma, po3rairyBaHHs eIEKTPOHHUX
opOiTajnell B aTOMi.

15. BuzHauyeHHS cTaHy €JIEKTPOHY B aTOMI 3a JOTIOMOTOI0 KBAaHTOBHX YHCEIL.
ByznoBa 6arato eleKTpOHHUX ATOMIB.

16. Ilpunnunu Tta mpaBuia MOOYTOBU EIEKTPOHHUX OOOJIOHOK AaTOMIB.
EnekTpoHHI Ta e1eKTpOHHO-TpadiuHi POopMyIId aTOMIB Ta 10HIB.

17. CyuacnHe popmymoBanHs nepioguuHoro 3akony /[.I. Menzaeneesa. bynosa
nepiognyHoi cucteMu. [IpuHIUNU po3TanryBaHHS €JIEMEHTIB B Iepiojax, psaax,
rpynax, marpymnax.

18. Ilepiommyna 3MiHA BIACTMBOCTEH aTOMIB 1 10HIB eleMEHTIB (pajiycis,
MOTEHI[IAMIB 10HI3aIli, CIOPIAHEHOCTI JO €JIEKTPOHY, EJIEKTPOHETaTUBHOCTI Ta
BIJIHOCHOI €JIEKTPOHEraTUBHOCTI, BAJICHTHOCTI Ta CTYTEHI OKUCHEHHS) TIPU 3POCTaHHI1
MOPSIIKOBOTO HOMEPY B Mepioax Ta rpynax. BHyTpiniHi nepioJuyHOCTI.

19. Ilepiognuna 3MiHa BJIACTUBOCTEW XapaKTEPUCTUYHUX CIOIYK €JIEMEHTIB
(OKCHIIB, TIIPOKCHU/IIB, COJIEH) B 3aJIEXKHOCTI B1J] OYJIOBH 1X aTOMIB.

20. IToHaTTs Ta BU3HAYEHHS XIMIYHOTO 3B's3Ky. CrlocoOM YyTBOPEHHS 3B'SI3KY.
KoBanentHui (mosisspHuii Ta HEMOJSPHUH ), I0HHUM, METATTYHHM 3B'A30K.

21. EnepreTruHi, reOMETPUYHI Ta EJIEKTPOHHI XapaKTEPUCTUKN KOBAaJICHTHOTO
3B's13Ky.  [losiCHEeHHS KOBaJE€HTHOTO 3B'SI3KYy 3 TOUKHM 30py METOJla BaJEHTHHX
3B'sI3KiB.  HacudyeHicTh Ta HampaBleHICTh 3B'SA3KiB. TUMU 3B'A3KYy 3a CHOCOOOM
NEepPEeKPUBAHHA Ta JOKaII3alI€l0.

22. Teopis rtibpuamzamii. ['eomerpuyHa koHbITyparis MOJEeKyl. Tumnu

MIKMOJIEKYJIIPHOT B3a€EMO/III.
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23. TepmoximiuHi piBHsHHA CTaHJIapTHI YMOBHU MPOBEICHHS MPOILIECIB.

24. CranpgapTHI TEIUIOTH YTBOPEHHS Ta 3ropsiHHsA. 3akoH ['ecca Ta #oro
BHUCHOBKHU. Bukopucranus 3akony ['ecca B TEpMOXIMIYHHX pO3paxyHKax.

25. Tlepmmii 3ak0H TEPMOJIWHAMIKM IS 130JbOBAHMX Ta HEI30JbOBAHUX
cucteM. [lonsarts enranpmii. CiocoOu 1i po3paxyHKy.

26. [lpyruii 3aKkOH TepMOJMHAMIKU. 3arajibHl MOHATTS MPO EHTPOIMio. 3MiHa
eHTporii mpu ¢ha3oBUX Mepexojiax 1 B XIMIYHUX Tporiecax. Po3paxyHku eHTpomii

27. BnuB eHTaNbMIHOTO Ta EHTPOMNIMHOrO (aKTOpIB Ha XIMIUHI MPOIECH.
Enepris. ['1060ca. PiBHsHHs [100ca. Bu3HaueHHS MOXJIMBOCTI Ta HaNpsMKY
1300apHux mporeciB. Enepris ['enpmronsbiia.

28. IIBUAKICTh XIMIYHHX MTPOIIECIB. 3aJCKHICTh IMIBUAKOCTI Bif 4acy.

29. 3anexHiCTh MBUAKOCTI BiJ KOHIIEHTpAIlii pearyrounx pedoBuH. Kinetnune
PIBHSIHHS XIMIYHHX ITPOILIECIB 1 oro Bu3HayeHHs. KoHcTaHTa MIBUAKOCTI.

30. 3anexuicTs mMBUAKOCTI Bix Temmneparypu. [IpaBuno Bant-I'odda i1 ioro
MaTeMaTuyHui Bupas. TemnepaTypHuil KoeQIli€eHT.

31. 3anmexHICTh KOHCTAaHTH IIBUAKOCTI BiJ Temmeparypu. PiBHAHHA
Appeniyca. Eneprist aktuBauii Ta ii po3paxyHoK.

32. Ximiuna piBHoBara. KoHcranTa piBHOBaru ta crocobu ii Bupasy.

33. Ilpunnun Jle [llarenve. BukopuctanHs oro mpu BU3HAYEHH1 HAMPIMKY
3MIHHU PIBHOBAru B CUCTEMI.

34. Ximiunuit katami3. Buau karamizy.

35. Po3umnu. 3arambHi MOHATTS MpPO iX TUNH, BUAU Ta Kiacudikamii. 60.
[TpurotyBanus po3unHiB. CriocoOu BUpasy CKIIaay pO3UMHIB.

36. Teopii po3uuHeHHs. [losCHEHHsI MpoOIECIB PO3UUHEHHS. 3akoHu
171eaTbHUX PO3YHHIB.

37.I'igponi3 coneit. [Io0yTOK pO3UUMHHOCTI.

38. Po3umHu enekTponiTiB. [30TOHIYHMN KoedimieHT. CTyniHb JaUcCOIiali.

Teopis cnaOkux eneKTpodiTiB. Teopis CUIBHUX €EKTPOITITIB.
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39. Hucomianist Boau. lonnuit no0ytok Boau. BogHeBuil nmokazHuk. Meroau
BU3Ha4eHHs pH.

40. T'igpomi3 coneit. KinbKicHI XapaKTepUCTHKHU T1IPOII3Y.

41 .OBP. Enextponni nporecu. Enextpoani noreHmianu. OKHCHO-BIIHOBHI
peakiiii. OCHOBHI OKMCHHMKHU Ta BiZHOBHUKH. OKHCHO-BIJTHOBHI €KBIBaJIGHTHU Ta iX
PO3paxyHOK.

42. Enextponu. Enektpoximiuni mpoiiecu. EnexkTpoaHi HamiBpeakiii.
[ToHSATTS PO €JAEKTPOIHUN MOTEHITIA.

43. TanpBaHIuHI edeMEeHTH. THUIM TalbBaHIYHUX €JIE€MEHTIB. MeTtoau
BU3HAYCHHS €JICKTPOIHUX MMOTEHITIAIB.

44, TepmoauHaMika rajabBaHIYHOTO eneMmeHTa. PiBHsHHA  Hepncra.
Po3paxyHok enekTpoaHux moteHiianiB. KoHcTaHTa piBHOBAarM OKHUCHO-BITHOBHUX
MPOoIIECiB Ta i1 po3paxyHOK. THUIIN eIeKTPO/IiB.

45. Po3paxyHok rajgpBaHiyHoro eiementa. Buznauenns EPC. Psj aktuBHOCTI
METaJliB, HOT0 3MICT 1 BIACTHBOCTI.

46 . OcHOBHI xapakTepucTuKu enektpoinizy. [lomspuzamiga. ['yctuna ctpymy.
[lepenanpyra B e1€KTPOXIMIYHUX MPOLECAX.

47. Ilpouecu Ha enekTpoAax MpH eneKkTpodi3i. KiIbKiCHI XapakTepUCTHKHU
enexTponizy. 3akonu dapages.

46. BUKOpHCTaHHS €JEKTPOXIMIYHHUX TMPOIECIB Yy MPOMHUCIOBOCTI.
BusHaueHHs KOpo3ii Ta ki1acu@ikailisi KOpo31iHUX MporieciB. XiMiyHa KOPO3isl.

48. EnextpoxiMmiuHa Kopo3id. TepmoauHaMika Ta KIHETHKA €JIEKTPOXIMIYHOT
KOpO3ii.

49. llenonspu3aiis. Tunu Aenoaspu3aiiitHuX MpoIieciB.

50. Kopo3sis 3amiza 1 fioro cruiaBiB, KOJBOPOBUX METajliB Ta iX CIUIaBIB Yy
PI3HUX yMOBax

51. Knacudikaris MeromiB 3axucTy Bij Koposii. JlakogapOoBi MOKPUTTS.

Mertanesi mokputTsi. CiocoOr HaHECEHHs, XapaKTePUCTUKH, KiIacudikarii.
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52. TlokpuTTS OKCHJIHMMH Ta COJLOBUM ¢ IUTIBKaMU. EjeKkTpoxiMiuHMiA
(IPOTEKTOPHMI Ta KaTOIHUN) 3aXUCT. [HT101TOpU KOPO3ii.

53. Tunm 3B'SI3KiB B TOMOCIIOJIyKax MeTamiB. MeTamiyHuil 3B'S30K 1 HOro
XapaKTEePUCTUKHU.

54. Bu3HaueHHs MOHATH €IEMEHT-METaJl Ta MEeTall - KOHJEHCOBaHa (a3a.

55. PosramyBanns mertaniB B Ilepioanuniii cucremi. bynoBa enekTpoHHHX
000JIOHOK S-, P- 1 d-MeTaUtiB.

56. CriuHOBa BAJIGHTHICTD 1 CTYM1Hb OKUCHEHHSI B METaJIaX.

57. Kpuctaniuai cTpykTypu MeTaniiB. Teopis OyJ0OBU KOMIUJIEKCHUX CITOJYK

METAaJIB
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