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BCTYII
AHoTAaLA

Kypc «Ximis» sk (pyHAaMEHTanbHOI JUCUUILIIHUM TNependayae BUKOHAHHS
3arajlbHOOCBITHBO1 ((pOpMYyBaHHSI HAYKOBOTO CBITOTJISY CTYJEHTa, HOTO 3aTHOCTI
aHaJi3yBaTH SBHINA) Ta KOHKPETHO-TIPAKTHUYHOI (YHKIIH, OCTaHHS Iepeadavae
3aCBOEHHS TPOBITHUX XIMIYHUX 1/, TOHATH 1 3aKOHIB, (DOPMyBaHHS 3arajibHO
HaBYAJIbHUX 1 CIICIIAIbHUX BMiHb 1 HABUYOK JJISI 3aCTOCYBAHHS XIMIYHUX 3aKOHIB 1
IPOLIECIB, JOUUIBHOTO 1 MPAaBUJIBHOIO BUKOPUCTAHHS XIMIYHUX PEYOBUH 1 MaTepiajiB
Ta MOBOJIPKEHHS 3 HUMH Y KOHKPETHIN ramy3i.

Buxknamanuasg mucnammiad XiMisg® 3OIACHIOETHCS HA 0a3l OMaHOBaHUX
CTYJICHTaMHU HIKUIbHUX 3HaHb 3 XiMii Ta ()I3UKU Ta Mepelye BUBUCHHIO TUCLMILIIH
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, MOJIeKyjla, XIMIYHUN €JIEMEHT, CIIOJYKH, OyJI0Ba
aTomMa, XIMIYHa KIHETHKa, XIMIYHAa TEPMOJIMHAMIKA, TaJbBaHIYHUI €JIEMEHT,
€JIEKTPOJII3, KaTalll3, KOpo3is METAJIB.

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 HaBYAJIBHOI JUCHHUILTIHA

HaiimenyBaHHS TOKa3HHUKIB

lanmy3b 3HaHB, CHIEiaTbHICTH

(ocBiTHS porpama), OCBITHIH piBeHb

XapaxkTepucTrKa HaBUYAIbHOT

IUCUMITTIHA
JIeHHa popma 3a04Ha Gopma
HaBYaHHS HaBYaHHS

Kinbkicts kpeauTiB — 3

I'anysp 3HaHB

O00B’s13K0Ba

Moy - 1 13 — «MexaHigHa iHXCHEPIs» PiK MiArOTOBKH
3MicTOBHX MOAYIIB - 1 1-i1 1-it
EmextponHi agpecu Ha caiTi Cemectp
XHHI HYK: CrieriaibHICTh
http://kb.nuos.edu.ua/Licensi 135 - “CynnoOymyBanHs"
ng%20and%?20accreditation
9%620specialties/shipbuilding.h Ocsirhi nporpa:
tml «CynHOKOpITyCOOY{yBaHHS»

«Kopabumi Ta okeaHOTEXHIKa»
http://kb.nuos.edu.ua/Licensi «CyInHOPEMOHT Ta TEXHIYHE i -
ng%20and%20accreditation 00CIyroByBaHHS (IOTY»
%20specialties/ships-and-
ocean-equipment-b.html Jlexui
http://kb.nuos.edu.ua/L icensi 30 ron 8 ron

ng%20and%?20accreditation
%?20specialties/ship-repair-
and-fleet-maintenance-b.html

[HmuBinyansHe HAyKOBO-
nociiaHe 3aBaanig — Hema

3arasHa KUTHKICTS
roaud - 90

JlabopaTopHi 3aHATTS

15 rox ‘ 4ron

TrwKHEBUX TOAUH VI ASHHOT
(hopMu HaBYAHHS:
ayJAMTOPHUX — 3;

camocriitHoi poboTu
cTyleHTa — 3

OCBIiTHI piBEHB:
nepiuuii (bakanaBpChbKHiA)

CamocriiiHa poboTa

45 rog | 78 rox

IHauBinyasibHi 3aBJIaHHS —  TOJI.

BI/I,HI/I KOHTPOJIIO: €K3aMCH

®Dopma KOHTPOJIIO: KOMOIHOBaHA

2. MeTa BUBYEHHS JUCHUILTIHN «XiMis»



http://kb.nuos.edu.ua/Licensing%20and%20accreditation%20specialties/shipbuilding.html
http://kb.nuos.edu.ua/Licensing%20and%20accreditation%20specialties/shipbuilding.html
http://kb.nuos.edu.ua/Licensing%20and%20accreditation%20specialties/shipbuilding.html
http://kb.nuos.edu.ua/Licensing%20and%20accreditation%20specialties/shipbuilding.html
http://kb.nuos.edu.ua/Licensing%20and%20accreditation%20specialties/ships-and-ocean-equipment-b.html
http://kb.nuos.edu.ua/Licensing%20and%20accreditation%20specialties/ships-and-ocean-equipment-b.html
http://kb.nuos.edu.ua/Licensing%20and%20accreditation%20specialties/ships-and-ocean-equipment-b.html
http://kb.nuos.edu.ua/Licensing%20and%20accreditation%20specialties/ships-and-ocean-equipment-b.html
http://kb.nuos.edu.ua/Licensing%20and%20accreditation%20specialties/ship-repair-and-fleet-maintenance-b.html
http://kb.nuos.edu.ua/Licensing%20and%20accreditation%20specialties/ship-repair-and-fleet-maintenance-b.html
http://kb.nuos.edu.ua/Licensing%20and%20accreditation%20specialties/ship-repair-and-fleet-maintenance-b.html
http://kb.nuos.edu.ua/Licensing%20and%20accreditation%20specialties/ship-repair-and-fleet-maintenance-b.html

MeTor0 BUBYEHHS HaBYAJIbHOI AMCHUILIIHU «XiMis» € QGopMyBaHHS Y
cTyneHTiB (3rigHo 31 CTaHmAapTOM BHINOI OCBITH YKpaiHH, 3aTBep/keHUM Hakazom
MinictepctBa ocBitu 1 Hayku VYikpainu Big 04.10.2018 p. Nel073) Ttakux
KOMITETEHTHOCTEM:

- IHme2paibHa KOMNEeMmeHmHICIb:

3MaTHICTh PO3B’SA3yBaTH CKJAJHI CIIClialdi30BaHl 3ajadyi Ta MpPaKTHYHI
npobsemMu y cdepi cyaHoOymyBaHHS ab0 y Ipolleci HaBYaHHS, IO Iependayae
3aCTOCYBaHHSA TEOpId Ta METOJIB MEXaHIUYHOI I1HXKEHepil 1 XapaKTepHu3yeThCs
KOMIUIEKCHICTIO Ta HEBU3HAYEHICTIO YMOB;

- 302a/1bHI KOMNEMeHMHOCMI.

3K 07. 31aTHICTh BUUTHUCS 1 OBOJIOAIBATH CYYaCHUMU 3HAHHSIMH.

®K 08. O6i3HaHICTh 3 OCHOBHUMH TMOJIO)KEHHSIMH, METOJIaMH, ITPUHIIUIIAMHU
byHIaMEHTAIBHUX Ta 1HXKEHEPHUX HayK (MaTeMaTHKH, XiMii, MEXaHIKH TBEPJIOTO
Tila, OINOpPY MaTepialiB, TEPMOJUHAMIKH, TEIUIOMI3UKHU, EJIEKTPOTEXHIKH 1
CJICKTPOHIKM, MEXaHIKU PIIWHU 1 Tra3zy) B 00cCs31, HEOOXITHOMY ISl JOCSTHEHHS
IHIIMX PE3YJbTATIB IPOrpaMu BIAMOBIAHO O OCBITHBO-IIPOQECIHHOT MPOrpaMHu.

3. IlepexymoBH /i1 BUBYEHHS AN CIUTLTIHA

ITepemymoBamMu it BUBYEHHS JaHOI JUCHUIUIIHM € JUCIUIUIIHU: XiMid,
MaTeMaTuKa, pi3uKa B Kypci cepeHbO1 IIKOJIH.

4. O4ikyBaHi pe3y/JibTaTH HABYAHHSA

BuBueHHsT HaBYajabHOI AMCIUIUIIHU Tiependadae (popMyBaHHS Ta PO3BUTOK Y
CTYJICHTIB TaKUX PE3yJIbTaTiB HABUAHHS:

[TP02. BonomiTh HaBUYKaMU, SIKI JIO3BOJISIIOTH MPOJOBXKYBAaTH HaBUaHHS
CaMOCTIITHO a00 aBTOHOMHO.

[IP11. 3Hat 1 pO3yMITH pO3IIIM MaTEMaTUKH, XiMii, KOHCTPYKIIIHHUX
MarepiaidiB Ha PiBHI, HEOOXITHOMY [UJIi JOCSTHEHHS pe3yJbTaTiB OCBITHBOI
POrpaAMH.

5. Ilporpama HaBYAJIbLHOI JUCHUILIIHA



3micToBHUI MoayJib 1. OcHOBHI XimMivHi 3akoHHu. ByoBa pe4oBuHu.
BaacruBocti po3uuniB. Ejexkrpoximiuni npouecu.
Tema 1. OcHOBHI XiMiYHI MOHATTH Ta 3aKOHM XiMmii. DyHIaMeHTAJIbHI,
ra3oBi Ta cTeXioMeTPUYHI 3aKOHH.

[TonsaTrTss mpo atoMu 1 MOJIEKYJH, iX OymoBy 1 po3mipu. [loHATTS mpo
ejeMeHT. AToMHa 1 MoJiekylisipHa maca. Monb. BinHocHa aToMHa 1 MoJisipHa Maca.
Knacu  HeopraHiuHHMX  CIONYK. ATOMHO-MOJIEKYJISIpHE  BY€HHA.. PedoBUHH
MOJICKYJIIPHOI 1 HEMOJEKYJsIpHOi  OymoBu. 3akoH 30€pekeHHS Mach 1
eneprii .Ilepiommunuii 3akon J[.I. MenneneeBa. Teopis ximiunoi OymoBu O.M.
bytnepoBa. Ilonstrs igeanbHoro razy. 3akonu boins - Mapiorra, ['eii-Jlroccaka,
[apnsa, [Hanerona, Asoraapo, MenneneeBa-Knaneiipona. YHiBepcalibHa Tra3oBa
ctana. Mounsgpauii 006'em raziB. BusHaueHHS MOJSAPHOI MacH Ta30BUX PEUYOBHUH.
BimHOCHICTh CTEXIOMETPUYHUX 3aKOHIB. 3aKOH 30€pEKEHHSI MacH. 3aKOH CTajoCTi
CKJIaly. 3aKOH KpaTHUX BIJHOIIEHb. 3aKOH €KBIBAJICHTIB. BU3HaUeHHs €KBIBAJICHTIB 1
MOJISIPHUX MAac €KBIBAJIIEHTIB PI3HUX KJIACIB CIOIYK

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

Tema 2. bBynosa atroma

Po3BuToK ysABIEHH MpPO CKIaAHY OyIOBY aromiB. BiAKpUTTS KaTomaHHX
IIPOMEHIB, PAaJI0AKTUBHOCTI, €JIeKTPOHIB. [IOHATTS mpo aroMHi cnekTpu. Teopis
oynosa atromy ['igporeny 3a E. Pesepdopaom, gocsruenns 1 Hepodiiku. KBanToBa
Teopis cBitina. Teopis OymoBu aromy [iaporeny 3a H.bopom. Iloctymatu bopa.
JlocsirTHEeHHST 1 HEMOMIKUA Teopii. 3arajibHl MOHATTS KBAHTOBOI MeXaHiku. [IpuHimm
HeBu3Ha4YeHOCTI [eiizenOepra. PiBusHHs e bpoiins. Jlyanizm mikpouacTiuH. XBHILOBE
piBasiHHS [peninrepa. KBantosi uncna. [IpuHmunm 0y 0BH €IEKTPOHHUX O0OJOHOK
OaraToeNeKTpPOHHMX aTOMIB: MPHUHIMII MIHIMYyMY eHeprii, mpaBuio KiiedkoBChKOTO;
npaBuio Ilaymi; npaBwino XyHna. EnekTpoHHI Ta eneKTpoHHO-rpadiuHi (opMynu
aToOMIB eJieMeHTIB Ta 10HIB. Ckiaj sijep, MOHSATTSA MPO HYKIOHHW. [30Tomu, 1300apwu.
CyuacHi ysIBJICHHS PO €JIeMEHTapH1 YaCTUHKU. SiepHi peakiii. Pai0akKTHBHICTB

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



Tema 3. Ilepioan4yHi BJACTHUBOCTI €JIeMEHTIB i IX CIOJYK.

[Tepionnunuit 3axkoH 1 Ilepioguuna cucrema enemenTtiB JI.I. Menpaeneesa.
EneprernuHi BIacTHBOCTI aTOMIB: €HEpris 10Hi3allii, CIIOPIAHEHICTh JI0 €JIEKTPOHa,
€JIEKTPOHETaTUBHICTh, BIIHOCHA €NIEKTPOHETaTUBHICTh. Pajaiycu aTomiB 1 10HIB, iX
nepioguuHa 3MmiHa. [IOHATTS MpO CTyMiHH OKHCHEHHSI 1 BaJIGHTHICTh, 3MiHA IIHX
XapaKTEPUCTUK B 3aJICKHOCTI BiJl MOJOKEHHS €JIEeMEHTa B TEPIOAUYHIA CUCTEMI.
[lepioguna 3MiHA BIIACTUBOCTEH CHOMYK €JEMEHTIB Ha MPUKIAAI OKCHAIB 1
T'1JIPOKCH/IIB.

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

OCHOBHI TUIH 1 XapaKTEPUCTUKHU XIMIYHOTO 3B's3Ky. KOBaJlleHTHUI, 10HHUH,
MeTajeBUi 3B'SI30K. EHepreTuyHi, reoMEeTpUYHI Ta EJIEKTPOHHI XapaKTEPUCTUKH
KOBaJICHTHOTO 3B'SI3Ky Ta HOr0 BIJIACTUBOCTI: HACHYEHICTh 1 HANpaBJIEHICTb.
CriocoOu yTBOpPEHHSI KOBAJEHTHOTO 3B's3Ky. MeToJ BaJleHTHUX 3B'A3KiB. Teopis
riopunuzamii. ['eomerpuuna koH@irypamiss Mosiekyn. [lonstrs mnpo  meron
MOJIEKYJISIpHUX opOitasieli. [oHHMIT 3B'I30K, HOTO YTBOPEHHA 1 XapaKTEPUCTHKH.
Junons. CTymiHb 10HOCTI 3B's13Ky. MeTaneBuil 3B'130K, 1Oro 0coOJIMBOCTI, yTBOPECHHS
1 xapakrepuctukd. OCHOBHI THUIIM MIXKMOJIEKYJIAPHOI B3a€MOJli: Opl€HTalliHa,
IHAYKIIiHA Ta jaucnepciiHa. BopaHeBuwil  3B'130k, Horo ocoOJaMBOCTI  Ta
XapaKTEepPUCTUKU

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

OcHoBu Tepmoximii. TepMOXiMiuHI pIBHSHHS. CranmapTHi  yMOBH
npoBeieHHs mporieciB. CTaHIapTHI TEIJIOTH YTBOPEHHS Ta 3rOpsiHHA. 3akoH ['ecca Ta
1oro BUCHOBKHU. Bukopuctranss 3akoHy ['ecca B TEpMOXIMIYHUX PO3PAXYHKAX.

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

Tema 6. OcHOBH XiMiYHOI TEPMOJIUHAMIKH.

3arapHi TIOHATTS TEPMOJMHAMIKK: TEPMOJIMHAMIYHA CHCTeMa Ta ii CTaH,
napaMeTpu 1 QyHKIi cucTeMu, 130J1bOBaHi, 3aKpUTI 1 BIAKpHUTI cucTtemu. [leprruit
3aKOH TepMmoauHamiku. [loBHa 1 BHYTpIIIHS €HEprisi CHUCTEeMH. BHOpSAKOBaHICTH
TePMOJAMHAMIYHUX cHUCTeM. [IOHSATTS mpo eHTpomiro. 3MiHa eHTpomii mpu (a3oBUX
8



nepexojax 1 XIMIYHHUX TEPEeTBOpeHHsAX. Jlpyruil 3akoH TEpMOAMHAMIKH IS
130JIbOBaHUX 1 HEI130JbOBAHUX CUCTEM. [peTiii 3aKOH TepMOIUHAMIKH, aOCONIOTHI
3HAYEHHS SHTPOIN OKpeMHUX PeuoBHH. MeToau po3paxyHKy 3MiHM eHTpomii. Enepris
['i66ca 1 eneprist ['empmrosbiia. YMOBH CaMOBLIBHOTO TEpeOITy XIMIYHHX TIPOIIECIB.
BuznaueHHs HanpsAMKy CaMOBUTBHUX XIMIYHUX TpolieciB. MeToau po3paxyHKy 3MIHH
BUILHOI €HEePrii TepMOJMHAMIYHUX CHCTEM.

Jlxepena iadopwmarii: [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.

[loHATTS 0OpO MBHUIKICTH XIMIYHHUX peakiiil. 3alexHICTh MIBUAKOCTI BiJl
KOHIIEHTpAllii pearyrounx pedoBuH. KiHeTnuHe piBHsAHHA mpouecy. [IpocTi 1 cknaaHi
peaxuii. KoncranTa mBuakocti peakuli. [Iopsiok 1 MOJIEKYJISIPHICTD peakiii.

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

Tema 8. OcHOBHI MOHATTHA TeOpii PO3uUMHIB. 3aKOHM iXeaIbHUX
PO34YHHIB.

Tunu posuuniB. Criocobu BUpa3y CKJIaay po3uuHiB. MacoBa 1 MoJibHa YacTKa.
MonsipHa, HOpMaslbHa, MOJISTIbHA KOHIIEHTpallii. Po3paxyHkyu KOHUEHTpaliil pO3YHHIB.
Teopii yTBOpeHHs1 po3uuHiB. TepmoauHamika po3urHeHHs. [IOHATTS Mpo ieanbHi
po3unHu. 3akoHu Payos.

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

Tema 9. Po3uunu esiekrpodiriB L'iapoJi3 coseii. [o00yTox po3unHHOCTI

BinMiHHOCTI  pO3YMHIB  €NEKTPOJITIB  BiJ  1l€aJbHUX  PO3UHMHIB.
EnexkTponpoBiqHICTh €leKTpoiTiB. [30ToHIUHUN KoedimieHT. BukopuctanHs 3aKoHIB
1I€alTbHUX PO3YMHIB JUIsl BU3HAYEHHS XApPaKTEPUCTUK pealbHUX po3uuHIB. Teopis
cnabkux enekTpodiTiB. CTymiHb Ta KOHCTaHTa Aucolialii. 3akoH pPo30aBiICHHS
OcBanbaa. Teopist CUIBHUX €NEKTPOJITIB. [IOHATTS HpPO aKTUBHICTH, KOEDILIEHT
aKTUBHOCTI. Teopisi eNeKTpomiTU4YHOI Aucoriamii Appeniyca. Boma - crmaOkuit
enextpoaiT. Koncranra gucomianii Boau. lonHuit no6ytok Boau. KucinotHicTh 1
JYXKHICTh po3uuHiB. BomgneBuit mokasHuk. Metoau po3paxynky pH . KucnotHicts
PO3UMHIB CITA0KHX 1 CUJIIBHUX el1eKTpoiTiB. ['1iapomi3 coneit. Tumnm cosneli 3a peakiniero
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rigponizy. KiibKiCHI XapakTEepUCTUKU TMPOIIECY - CTYIIHb 1 KOHCTAHTa TiAPOII3Y.
PiBHOBara B reTeporeHHUX CHUCTEMax PO3YMH - ocaj. J|oOyTOK pO3UMHHOCTI Ta HWOTO

PO3paxyHKH.

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

Tema 10. OxucHo-BinHOBHI peakuii. Ejqexkrpoani npouecu. EjexkrpoaHi
NMOTEeHIIaIH.

3aragpHl TOHATTS TEOpii OKUCHO-BIAHOBHUX TiporeciB. OKHUCHHMKH Ta
BiIHOBHUKU. CTymiHb OKMCHEHHs. CKJIaJaHHs PIBHSIHb OKHCHO-BITHOBHUX PEaKIIiH.
OKHMCHO-BIJHOBHI €KBIBAJICHTHU 1 iX BU3HAYEHHS. BU3HAUE€HHS KOHCTAHTU pPIBHOBAru
OKHCHO-BIJHOBHOI peakuii. Bu3HaueHHs HampsMKy CaMOBUIBHHUX OKHWCHO-BIJHOBHHUX
npoueciB. EnekTpoaHi mpoiiecu. BHUHUKHEHHS MOJBIMHOTO €JIEKTPUYHOTO IIapy,
YTBOPEHHSI €JICKTPOAHOTO TOTEHIiay. Bu3HaueHHS 1 PO3paxyHOK EIEKTPOIHUX
noTeHmianie. Tunu enekrposis: enektpoau I poxay, Il poaxy, ra3oBi, OKUCHO-BITHOBHI,
10HOCEJICKTUBHI, CKJIsAHI. BoaHeBuil enekTpon. Psan enexkTpoaHMX MOTEHIIIANIB
METaJiB.

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

Tema 11. 'aabBaHIYHI €eJIEMEHTH

3aranpHl TOHATTA NpPO TalbBaHIYHI e€JeMEeHTU. byaoBa 1 npuHUMN Ail
ralbBaHIYHOTO €JIEMEHTa. TepMoJMHAMiKa TajJbBaHIYHOTO e€JIEMEHTa. THIH
raJIbBaHIYHUX €JIIEMEHTIB 1 iX po3paxyHKu. [IpomMHCIIOBI TajgbBaHIYHI €JIEMEHTH

(Kepena cTpymy).

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

Tema 12. EaexTpouis.

3aranbHi NOHATTS Mpo enekTpoi3. KoHuenTpaliiiHa Ta eleKTpoXiMiuyHa MOJspU3allis
enektpoiB. Ilepenanpyra eIeKTpOIHOTO MOTEHIATy Ta ii 3aJeKHICTh BiJ] TYCTHHU
ctpyMy Ha enektpoxi. [lepeHampyra moTeHIialy MpOIECY BiTHOBICHHS BOJHIO.
[Iponiecn Ha karomax 1 aHogax. [1ocmiIOBHICTE €NEKTPOAHUX MporieciB. EnexTpomis 3
PO3UYMHHUMH Ta HEPO3UMHHUMH aHonaMu. KiTbKICHI XapaKTEpUCTHUKU EJIEKTPOJIi3y.
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3akonu ®Dapanges. Buxing 3a ctpymoM. Akymynstopu. bynoBa i mpuHuum pobotu
KHACJIOTHOTO (CBHUHIIEBOTO) aKyMyJiaTopa. JIy)KH1 aKyMyJIITOpH.

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

Tema 13. Kopo3sisa meTtaJis.

3aranbHi TOHATTA Mpo Koposito. Kiacudikamis KOpo3iMHUX MpOLECIB 3a
MEXaHI3MOM peakKIlii, yMOB Iepediry mpoleciB  Ta XapakTepy KOPO31HHUX MOPYIIICHb.
XimiuHa Kopo3sis. EnektpoximMiyHa  Kopo3is. AHOAHI Ta  KaTOAHI  IPOIIECH.
Peaxuii genmonapusanii. Cranionapuuii notenmian. Kopo3sis criiasiB 3aii3a y HOBITpi 1
B MOPCBKIi BOJ1. KOpo3is KOIBOPOBHUX 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 MeTaJiB Bix KOpo3ii

Meroau 3axucTy BiJl KOpO3ii: HEMETaJi4H1 MOKPUTTS, METAIIYHI MOKPUTTSA 1 iX
kiacudikaiisg. YTBOPEHHS 3aXHUCHUX IUTBOK. EnekTpoXiMiyHHMM (IIPOTEKTOPHUH 1
KatogHuii) 3axuct. JleryBaHHs. 3MiHA BJIACTUBOCTEM KOPO3IMHOTO CEPEIOBHIIIA.
[Hr161TOpU KOPO3Ii.

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

Tema 15. Bynosa MetaJiB i ix cnoayk. KommiekcHi cmoayku.

Tunu 3B'13KiB B MeTanax. MeTtaiyauil 3B's130K 1 HOTr0 XapakTepucTuku. BusHaueHHs
MOHATh METANl-eJIEMEHT 1 MeTal-KoHAeHcoBaHa ¢aza. PosramryBanHs MeTaniB B
nepioANYHIi  cucteMi. bynoBa eneKkTpoHHMX OOOJIOHOK MeTanmiB. Kpucramiyna
CTPYKTypa MeTajiB. Teopist KOMIIEKCHUX CoTyK. KOMITIEKCHI CIIOTyKH METaIIB.

Jlxepena indopmari: [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 [IVIAH HABYAJIbHOI JUCHHUILIIHHA

KinpkicTb rogun

Ha3Bu 3MicTOBHX MOZYJIiB i TEM ACHHE (}1,)(;1:;?, 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 CTEXIOMETPHUYHI 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 TeOpii PO3UMHIB. 3aKOHHU 17I€alIbHUX 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 KinekicTs roguu
3/m HasBa Temu 11 caMOCTIMHOTO BUBYEHHS Jlenna 3aouHa
dhopma dbopma
1 OcHOBHI XIMIUHI MOHATTS Ta 3aKOHU Ximii. DyHIaMEHTaIbHI,
ra30Bi Ta CTEXIOMETPUYHI 3aKOHH. 1
2 Bynosa aTtoma. 1 1
3 [epioanyHi BIACTHBOCTI EIEMEHTIB 1 X CIIOMIYK. 1
4 XiIMIYHHN 3B'I30K 1
3) 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 l"anbBaniuHi €1EMEHTH. 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 OcHOBHI XiIMIYHI TOHATTS Ta 3aKOHU XiMii. DyHIaMEHTAJIbHI,
ra30Bi Ta CTEXIOMETPUYHI 3aKOHH. 0,5 2
2 Bbynosa aToma. 05 2
3 [lepioanyHi BTaCTHBOCTI €IEMEHTIB 1 X CIIONIYK. 0.5 2
)
4 XIMIYHHHA 3B'I30K 0.5 2
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5 TepMOXiMiSI. 05 2
6 OcHOBH XIMIYHOT TEPMOMHAMIKH. 0.5 2
7 XiMiYHa KIHETHUKA Ta PIBHOBAra. 0.5 2
8 OCHOBHI MTOHATTS TEOPii PO3UYHHIB. 3aKOHH 1/1€aJTbHUX PO3UMHIB. 0.5 2
9 Po3unnm enexpositiB I'igpo:ni3 coneit. JloOyToK po3YHMHHOCTI. 0.5 2
10 OBP. Enextposni nporuecu. EnexkTpoiHi moTeHITaH. 0.5 2
11 | laipBaHIYHI €IIEMEHTH. 0.5 2
12 Enexrpomis. 0.5 2
13 | Koposist meTaiiB 0.5 2
14 3axucT MeTaliB BiJl KOpO3ii 0.5 2
15 bynosa meraiiB i ix cmonyk. KoMruiekcHi crionmykw. 0.5 2
Paszom 7,5 30
5. 4 Po3noais roaquH caMmocTiiiHOT podoTH
No Kinekicts rogua
3/1 Bu pobotu Jlenna | 3aouna
Hopmatus bopma dbopma
1 | IligroToBKa A0 NEKIIMHUX 0,5 rom. Ha 1 Jex. 15 4
3aHATh
2 Hlé[FOTOBKa bi (o) MiTOTOBKA 110
/TaDOPATOPHUX 3AHATH nabopaTopHux 3aHATh — 1 15 4
rojd. Ha 1 3aH.
3 | IlinroToBKa 10 MOTOYHOTO Hi/ITOTOBKA 110
MOy TEHOTO KOHTPOJIIO KOHTPOJIbHUX 3ax0jiB — 15 7,5 -
(30) ron. Ha 1 3axifg
4 | CaMocCTIiiHE BUBUCHHS TEM,
110 HE BXOIATH JI0 7,5 30
JIEKLIMHOTO KypCcy
5 | BukoHaHHsI KOHTPOJIBHOI
poboTH ] 40
Pazom 45 /8
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6. MeTtoau HaBYaHHS, 3aCO0M JIATHOCTHKH pPe3yJIbTATIB HABYAHHA Ta
MEeTO/JM iX JeMOHCTPYBAHHS

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 KOHTPOJbHO-KOPEKIIHHOT GyHKIIIT 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 aKTUBi3allii HAOYHO-
YyTTE€BOI'O CHpPHUIIMaHHs; 3a0e3neuye OUIbII JIETKE 1 MIIHE 3aCBOEHHS 3HAaHb B IX
00pa3HOMOHSATIHHIN LITICHOCTI Ta €MOI1HHII 3a0apBICHOCTI;

U1 1a00PATOPHUX 3aHSTh!

- nabopaTopHa poOOTa - METOJ MOrIMOJICHHS 1 3aKPIIJICHHS TEOPETUYHUX
3HaHb IUISAXOM CTBOPEHHS MPOrpaM 1 OTPUMAHHA 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 J€EMOHCTPYBAaHHS pPE3y/bTaTiB HaBYAHHS

€:

-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  OIiHIKThCA 32  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.
[TpaBo 3maBaTH 3aNMiK MAETHCS CTYACHTY, SIKHH 3 ypaxyBaHHAM MaKCHUMalbHUX OalliB
NPOMDKHHUX 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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[ToTounui KOHTPOJIb IPOBOAUTHCA Ha KOXKHOMY IIPAKTUIHOMY 3aHATTI Ta 3a

pe3ynpTaTaMl BUKOHAHHS 3aBlJaHb caMOCTiiiHOI poOotu. Bin mnepenbauae

OLIIHIOBaHHS TEOPETUYHOI MIATOTOBKH 3/100yBaviB BUIIIOI OCBITH 13 3a3HAUYEHOI TEMHU

(y ToMy 9HCIIi, CAMOCTIHHO OMpallbOBAaHOTO MaTepiany) MijJ Yac BUKOHAHHS 3aB/IaHb

MPaKTUYHUX POOIT.

3apaxyBaHHS KpPEIWUTIB HABYAJIBHOTO KypCY MOXJIMBO TUIBKUA MICIA

JOCSITHEHHSI pe3yibTariB, 3amiaHoBaHux PIIHJI, mo BupaxaeTrbcss B OAHIN 3
MO3UTUBHUX OIIHOK, ITepeI0auyeHUX YNHHUM 3aKOHOJaBCTBOM.

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

JlaGopaTopHi 3aHATTHA

ban

Kpurepii o1iHIOBaHHS

3/5

Po6oT BUKOHaHI y BCTaHOBJIEHMM TepMiH. BHKOHaHI CaMOCTIHHO, YITKO
chopMyJIbOBaHI 11U, 3aBAaHHSA Ta TIMOTE3a JOCITIKEHb. 3aCTOCOBYBAIUCS
KOPEKTHI METOJIM OOpOOKH OTPUMAHUX PE3yNbTaTiB. ¥ BUCHOBKAX MPOBEICHA
KOPEKTHA IHTEPIPETALlisl pe3yJIbTaTIB.

2,5/4

PoboTn BHKOHAHI y BCTaHOBJIEHHI TepMiH. CTyIEHT BHUKOHYE KOXHY
nabopatopHy poOOTy B3TiAHO 3 I1HCTPYKIIEH, 1HOJI TICIAs KOHCYJbTAIlli
BUKJIaJ[aua; OIMUCY€E CIIOCTEPEKEHHS; B LIJIOMY IPABWIBHO CKJIAJa€ 3BITU Ta
pOOUTH BUCHOBKH.

2/3

Po60TH BUKOHAHI 3 MOPYIICHHSIM BCTAHOBJICHHUX TEpMiHIB. CTyA€HT BUKOHYE
KOXHY J1a00OpaTopHy poOOTY 3TiIHO 3 IHCTPYKUIEIO, 1HO1 MICHS KOHCYbTALIIT
BUKJIa/1aya; OMMCYE CIIOCTEPEIKEHHSI; CKIIAAa€ 3BITH, IO MICTUTh HETOUYHOCTI y
BHUCHOBKAaX Ta MOMMJIKU

1,5/2

Po60Tr BUKOHAHO 3 TOPYIICHHSM BCTAHOBJICHUX TepMiHIB. CTYJEHT BUKOHYE
KOXHY JTa00OpaTOpHY pOOOTY 3TiHO 3 THCTP

Po60TH BUKOHAHI 3 MOPYIIEHHSIM BCTAaHOBJIEHUX TepMiHIB. CTy/I€HT BUKOHYE
KOXKHY J1abopaTopHy poOOTY IiJi KEPIBHMIITBOM BHKJIajaya; CKJIaJICH1 3BITH
MICTSITh HETOYHOCT] Y BUCHOBKAX Ta MOMMJIKHU.

0

Po6oTu He BUKOHYBanucA

[Tpumitka. [lenna/3a0una ¢popmMu HaBYAHHS
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IToTouHu# MOAYJILHUA KOHTPOJIb Yy ()OPMi TECTYBAHHS

[TpaBuibHUX BiAMOBiAEH, % 100 | 90 | 80 | 70 | 60 | 50 | 40 | 30 | 20 | 10

baxa 20 |18 |16 (14|12 10| 8 | 6 | 4 | 2

KonTpoabna podora (111 3204H01 hopMM)

ban

Kputepii omiHtoBaHHS

40

Pobora BukOHaHa Yy BCTAaHOBJICHHMH TepMiH. MaTepiadl BHUKIAJACHO Y
JIOCTaTHBOMY 00Cs31, apryMEHTOBaHO 1 Yy TMPaBWIbHIA IOCITITOBHOCTI.
Buxopucrtani He TUIBKM PEKOMEHIOBaH1 Jkepena iHdopmalii, a W HOBITHI,
CaMOCTIHHO 3HAWACHI Yy MNEpPIOJUYHMX BUIAHHSIX Ta B I1HTEPHET-pecypcax.
[IpaBunbHO chOpMyNIbOBaH1 y3arajdpHIOIOUI BHCHOBKH. PoOoTa J0cTaTHBRO
UTIOCTpOBaHa, 0(OpMJIEHA aKypaTHO, 3 TOTPUMAHHSIM BUMOT.

30

PoGotra BuKOHaHa Yy BCTAaHOBJEHUN TepMmiH. Martepial BHUKIAACHO Y
JIOCTaTHBOMY  00cCs31, JIOTi4HO. BuKOpHCTaHi pEeKOMEHIIOBaHI JKepela
iHdopmaryi. IlpaBuinbHO chopMylbOBaHI y3arajibHIOIOUI BHCHOBKU. Pobota
odopmiieHa aKypaTHO, 3 JOTPUMAHHSAM BUMOT. Pa3oMm 3 TMM B poOOTi € IeBHI
HETOYHOCTI.

15

PoGora BHKOHaHa 3 TOpPYLIEHHSM BCTAHOBJIEHUX TEepMiHIB. Martepian
BUKJIAQJIEHO Yy TMpaBWIbHIA TOCIIJOBHOCTI, aji€é HEAOCTaTHbO IOBHO.
HenoctatHbO BHKOpHUCTAaHI PEKOMEHJIOBaH1 Jpkepena iHpopmanii. BucHoBku
chopMmynboBaHi (QopMaibHO ab0 He 3B’sA3aHI 3 MarepiaiamMu podOotu. B
odopmiieH1 pOOOTH € MOPYIICHHS BUMOT.

10

PoGora BuKOHaHa 3 TOpPYIICHHSM BCTAHOBJIEHUX TEpMiHIB. Marepian
BUKJIaJIeHO Oe3cucreMHO. Marorh wicne rpy0ol TnOMWIKH. BHCHOBKH
chopMynpoBaHi popMasibHO a00 BijicyTHI. Po6oTa oopmitieHa HEOXaHO

Po6GoTy He BUKOHAHO.

Y3arajbHIOW04i pe3yJibTaTH OTOYHOI0 KOHTPOJII0 3HAHb

dopma KOHTPOJIIO MakcumanbHa KUTBKICTh OaiB

Jenna dpopma 3aouna dopma

Biamosiai Ha 15 -3 6aniB = 45 Oasis 4 . 5 oanis = 20 OaniB

71a6.po0

[Toroynmii 1 MKP - 15 6amiB = 156aimiB -

MOJIYJIbHUM KOHTPOJIb

BukonanHs - 1 poO. - 40 6ainiB = 400aniB

KOHTPOJILHUX POOIT

Bcnoro 60 60
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IincymkoBuii KOHTPOJIb Y (pOPMIi eK3aMeHYy.
[TincyMKOBHI KOHTPOJb CKIQNA€ThCcS 3 TECTyBaHHS (4 TECTOBMX 3aB/aHb) Ta
MUCHMOBOI BIJIMOBI/Il HA TUTaHHS.

IIncoMmoBa BiTnoBiaL

ban Kputepii omiHoBaHHs

CtyaeHT BUTBHO BOJIOJI€ MarepiajoM, TIOBHO, MOCIIAOBHO, JIOTIYHO 1
apTyMEHTOBAaHO BUKJIAMA€ 1X, MIJKPILIIOYY BIAUIMMH TMPUKIAIAMHU.
BuxopucroBye iHdopmaiiro 3 HOBITHIX mxkepel JleMoHCTpye BMiHHS
CHUCTEMATHU3YyBaTH 3HAHHS JAHOI TEMH Ta POOUTH NIPABUIHHI BUCHOBKH.

10

CryneHT BoJOJIlE€ MaTepiajioM, JOCTaTHLO MOBHO, MOCIIIOBHO 1 JIOT1YHO
8 | BuKJIaJae MaTepiall, BMi€ poOUTH BUCHOBKU. Pazom 3 TUM y BiJIIIOBI/II IPUCYTHI
JIesIKI HETOYHOCTI 1 TOMUJIKH.

CtyaeHT B LIOMY BOJIOZIE MaTEpiaioM, MOCIIOBHO 1 JIOT1TYHO BUKJIA/Ia€
MaTepiai, OJHaK MOro BIAMOBIAI HEe BUcTadae aprymeHTarii. CTyJeHT He
BUKOPUCTOBY€E HOBITHIX JIaHUX 3 JIAHOI 1ICTOPUYHOI MPOOIEMHU, & KOPUCTYETHCS
CTapUMH.

CryneHT B 1JIOMY BOJIOJI€ MaTepiajoM MOCTIAOBHO BUKJIAJa€e MaTepiall,
Xo4a Moro BIANOBIAI OpaKye JOTIYHOCTI 1 apryMeHTamii. /JlomyckaloTbcs neBH1
4 | momwiku. CTyJeHT BUKOPHCTOBYE JlaHI 3 3acTapuiux JpKepes, ciaabo BMie€
CHUCTeMaTHU3yBaTl Marepias, poOWTh BHCHOBKH, IO MAalOTh 3arajlbHUMN
XapakTep.

CryaeHT 3Ha€e OCHOBHI ICTOpHYHI ()aKTH , ajieé HE B CTaHl iX MOB’s3aTu
2 | Mix co0oro, BigTak MOro BIAMOBiAL HenoriyHa i HemociigoBHA. ITOBHICTIO
BIJICYTHE BMIHHS CHCTEMAaTHU3yBaTH MaTepiall, MaIOTh MicCIle Tpy0l MTOMMJIKH.

CTyneHT He OpIEHTYEThCA y Marepiajiax MUTaHHS, HE MOXE BIJIMOBICTH Ha
JIOJATKOBI IMUTAaHHSA 32 3MICTOM HAaBYAJIbHOI JUCILIMILIIHH.

HincymkoBuii MOAYJIbHHHA KOHTPOJIb Y (opMi TeCTYBaHHSH

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

ban 20 |18 16|14 112 10| 6 | 6 | 4 | 2
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8. Kpurepii ouiHoBaHHs pe3y/1bTaTiB HABYAHHS

Ne Temu Jlenna dhopma 3aouna dopma
Bug po6oTtu KinekicTe Bung po6oTtu KinpkicTe
OaiB OatiB
T1 JlaGopaTopHe 3aHATTS 3 - -
T2 JlaGopatopHe 3aHATTA 3 JlaGopaTopHe 3aHATTS 5
T3 JlaGopaTopHe 3aHATTS 3 - -
T4 JlaGopatopHe 3aHATTA 3 - -
TS5 JlaboparopHe 3aHSTTS 3 - -
T6 JlaGopaTopHe 3aHATTS 3 - -
T7 JlaGopatopHe 3aHATTA 3 JlaGopatopHe 3aHATTS 5
T8 JlaGopaTopHe 3aHATTS 3
T9 JlaboparopHe 3aHSTTS 3
T10 JlaGopaTopHe 3aHATTS 3 JlaGopaTopHe 3aHATTS 5
T11 JlaGopaTopHe 3aHATTS 3
T12 JlaGopatopHe 3aHATTA 3
T 13 JlaGopaTopHe 3aHATTS 3 JlaGopaTopHe 3aHATTS 5
T14 JlaGopatopHe 3aHATTS 3
T 15 JlaGopaTopHe 3aHATTS 3
I[TMK Tect 15 - -
- - - KoHnTtposbHa poboTa 40
Cyma 60 Cyma 60
Hincymxosuid eK3aMeH 40 €K3aMeH B T.4. 40
KOHTPOITh
TectyBaHHs 20 TectyBaHHs 20
[TuceMoBa BiAMOBIIH 20 [TuceMoBa BiAMOBI b 20
Cyma 100 100

9. 3aco0M HABYAHHSA

TexHiyHl 3acO0M HAaBYAHHS: MEPCOHAIBHI KOMIT'IOTEPU 3 MiAKIIOUCHHSIM J10

Mepexi [HTepHer.

[Tpu

MIPOBECHHI

3aHATHb

32 JHUCTAHIIKHOI  (OPMOIO

HaBYaHHA

BUKOPUCTOBYIOThCSA JUCTaHIlNHI TuiatopmMu W  1HQOpMaIiiHO KOMYHIKaIiiHI
texHosori (Moodle, Google Classroom, DingTalk, ZOOM Cloud Meetings, Skype,
Viber, WeChat, Telegram, corrianbHi Mepesxi TOIIIO).
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10. PexomenoBani Jxepesa ingopmauii
OcHoBHa JiTepaTypa

1. OcuoBu 3arampHoi ximii: Hapwampumii  mocionmk. / C.FO.Kenwina,
O.I' HeBuncekuii, O.1.Jliuko, O.B.SInoBchka. - Mukoimais: HYK, 2014. -192 c.

2. Kamiaceka €.I'., Kensina C.}HO. MetoanuH1 BKa3iBKH A HIATOTOBKH
10 1abopaTopHUX poOiT 3 ximii. - Mukonais: YIMTY, 2015. -37c.

3. 3aragpHa Ximig. «OCHOBHI IIOHATTS Ta 3akoHH XiMii. CucTeMaTHKa

HEOPTaHIYHUX CIOIYK». ITOCIOHUK JJIs CTYJEHTIB TEXHIYHMX HAIpPSAMIB IMJATOTOBKH

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

5.Kenpina C.}1O., Kaminceka €.1"., ComosiioBa XK. d. MeTtonudH1 BKa31BKH

TS TIATOTOBKHU 70 JabopaToOpHUX poOIT 3 Kypcy Ximii. ExcnepuMeHTaibHa
yactuHa. Po3xin 2. - Mukomnais: YIMTY, 2011. - 25 c.

6. Kaminceka €.I'., Kensina C.}O.,Mamenko B.B. Mertoauuni BKa3iBKU
"Knacu HeopraHniunux crnoiyk".- Muxkonais: YMTYVY, 2001.- 31 c.

7. Keapina C.1O., SInosceka O.B. MeToanyHi BKa31BKH JJIS MIJATOTOBKH 10
nabopaTopHux poOIT 3 Kypcy ximii. Yactuna 2. EnexkTpoximiyHi TpoIlecH. -
Mukonais: HYK, 2015. - 64 c.

8. Kenrina C.1O., HeBuncekuii O.I'., Jliuko O.I. MeToanuHi BKa3iBKH JIJIs
MIATOTOBKU 0 JjabopaTopHux poOiT 3 kypcy ximii. Yactuna 3. Enementn
HeopraHivHoi ximii. Bractuocti metanis.. - Mukonais: HYK, 2014. -55c.

9. Kenwina C.1O., Jliuko O.I., HeBuncwkuii O.I'., Mamenko B.B., Kynamnaesa
H.B., Tipns JILM.  30ipHHMK 1HAUBiAyalbHHUX 3aBAaHb 3 Ximii. - Mukonais:
YIAMTY, 2015.- 123c.

10. Kenwsina C.}O., Kaminceka €.I'. Enepretmka Ta HampsMOK XIMIYHUX

nporieciB:MeTonnuHi BKa3iBku. - Mukonais: YJIMTY, 2102. - 40c.
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JlonomixkHa JiTeparypa

1. KBacuumpkuii B.B. Teopis 3BaproBanmpHUX mporeciB. JlocmimkeHHs
G13UKO-XIMIYHUX 1 METaJypridlHUX TMPOIEeCiB Ta 3JaTHOCTI MeETadiB M0
3BapioBaHHs. HaB4u. mociOHuk. - Mukomnais, Y IMTYVY, 2002, - 184 c.

2. T'puropsesa B.B., Camiitnenko B.M., Cuu A.M. 3aranpna ximis. [ligpyannx
17151 By3iB. - KuiB: Buma mkomna, 1991 - 432 c.

3. Kamuak .M., Kimx6ano B.B., Kotyp b.41. ta in. Xiwmis. 3agaudi, BipaBu, TECTH:

Hapuanbuuii mociOHUK. - 2-T¢ BU., Iepepo0. 1 got. - JIpBiB: CBit, 2001.- 176 c.

11. Indopmaniiini pecypcu B iHTepHeT

1. BipryanbHa XimiuHa Jiaboparopiss TBOpuYOi TIpynu EIbHUKOBOI-
https://vlada.pp.ua/goto/aHROcDovL2hicmFyeS50d X Aua20udWEv/
2. http://library.knuba.edu.ua/

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

4. https://ecologyknu.wixsite.com/ecologymanual/blank-11
«bi0moTeka €KOJOrIYHUX 3HaHb» I|HCTUTYTYy €KOJOTIYHOTO YHPAaBIIHHS —Ta
30araHcoBaHOTro NMpupoaokopuctyBanus http://iem.org.ua/biblioteka

5. OcaitHilt noptan THATY http://op.tsatu.edu.ua
6. HaykoBa 6i6moreka TIATY http://www.tsatu.edu.ua/biblioteka/

7. Ximist. “XimiuHa TepMOIUHaMIKa” [EnextpoHHuUi pecypc]-
http://service.library.ntu-kpi.kiev.ua/documents/9-10- 168.rar
8. Ximis.  “Ximiuna  tepmomuHamika’  [EmexTpoHHuit  pecypc]-

http://ela.kpi.ua/handle/123456789/20912
89 Xiwmia. “XimiyHa kiHeTHMKa Ta piBHOBara” [EmekTponHuii pecypc] -
http://ela.kpi.ua/handle/123456789/20913

Po3poOHUK K.T.H., TOIEHT Hpo3n O.B.
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Jloxarok
IIuTaHHs 1J MOAYJIbHOT0 KOHTPOJIIO

1. Tlpenmet ximii. 3HaueHHs XIMIYHUX JUCHUIUIIH MPU BUBUCHHI MIPUPOJIU 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. 3akoHHU il 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 MenpeneeBa-Knaneiipona. YHiBepcaiabHa ra3oBa craja, ii BUBEJICHHS
ta 3HaueHHI B Cl. BuszHaueHHs MOJsIpHOI Macu raszy 3a 3aKOHOM MeHnpeneeBa-
Knanelipona.

6. CrexioMeTpHuYHI 3aKOHM, iX BIJHOCHHMM xapakTep (30epekeHHs MacH,
CTaJIOCT1 CKJIaJy, KpaTHUX BIJTHOIIEHB). BiAXUIeHHS 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 OyM0BM atoMiB. bymoBa GaraToenekTpOHHUX
aTomiB. bynoBa sap.

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

10. Enexktpon Ta #oro xapaktepucTuku. [IpoToH Ta HeWTpoH 1 ix
xapakTepucTuku. Mojenb 0yn1oBu atoMiB 3a Pezepdopaom.

11. KBanToBa teopis cBitia [Inanka. OcHOBU KBaHTOBOI MeXaHiKku. [lOHSTTS
PO CIIEKTPU aTOMIB Ta CKIIAHUX PEYOBHH.

12. Mopuens 6ynoBu atomy BojHIO 32 bopom. Iloctynaru bopa. Buznauenus
eHeprii, paaiycy opOiTH Ta 4acTOTH BUIIPOMIHIOBAaHHS 3a Teopiero 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 (QYyHKIIS Ta 1i XapaKTEPUCTHUKHU.
XapakTepucTUKU KBaHTOBUX uucen. Exepris, gopma, po3ramryBaHHs €JIEKTPOHHUX
opOiTajnell B aTOMi.

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

16. [lpunnunu Ta mpaBuia MOOYIOBU EJIEKTPOHHUX OOOJIOHOK AaTOMIB.
EnekTpoHHI Ta e1eKTpOHHO-TpadiuHi POpMyIId 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 €JIEMEHTIB (pajiyciB,
MOTEHI[IAMIB 10HI3aIli, CIOPIAHEHOCTI JO €JIEKTPOHY, EJIEKTPOHETaTUBHOCTI Ta
BIJIHOCHOI €JIEKTPOHEraTUBHOCTI, BAJICHTHOCTI Ta CTYTEHI OKUCHEHHS) TIPU 3POCTaHHI1
MOPSIIKOBOTO HOMEPY B Iepiofax Ta rpynax. BHyTpilHi1 nepioJuaHOCTI.

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

20. IToHaTTs Ta BU3HAYEHHS XIMIYHOTO 3B's3Ky. CrlocoOM YyTBOPEHHS 3B'SI3KY.
KoBanenthuii (mosisipHuii Ta HEMOJSIPHUH ), I0HHUM, METaJIYHUH 3B'SI30K.

21. EnepreTruHi, reOMETPUYHI Ta EJIEKTPOHHI XapaKTEPUCTUKN KOBAaJICHTHOTO
3B's13Ky.  [losiCHEeHHS KOBaJE€HTHOTO 3B'SI3KYy 3 TOUKHM 30py METOJla BaJEHTHHX
3B'sI3KiB.  HacudyeHicTh Ta HampaBlieHICTh 3B'A3KiB. THNU 3B'SI3Ky 3a CIOCOOOM
NEePEeKPUBAHHA Ta JOKaNI3aLI€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
BHCHOBKHU. Bukopuctanns 3akony ['ecca B TEpMOXIMIYHHX PO3paxyHKax.

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

26. [lpyruii 3aKOH TepMOJMHAMIKU. 3arajbHl MOHATTS MPO EHTPOMio. 3MiHa
eHTporii mpu $ha3oBUX Mepexo/iax 1 B XIMIYHUX Tpoliecax. Po3paxyHku eHTporii

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

28. IIBUAKICTh XIMIYHHMX MPOIIECiB. 3aJIeKHICTh MIBUAKOCTI BiJ] 4acy.

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

30. 3anexuicts mBUAKOCTI Bix Temnepatypu. [IpaBuno Baut-I'odda i1 itoro
MaTeMaTuyHui Bupas. TemnepaTypHuil KoeQIili€eHT.

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

32. Ximiuna piBHOBara. KoncranTa piBHOBaru ta cocoou ii Bupasy.

33. Ilpunnun Jle lllarenve. Bukopucranus iioro npu BU3HAYEHHI HANPSIMKY
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 po3unHeHHs. [losCHEHHS MPOUECIB POIYMHEHHS. 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. ucomianis Boau. lonHuit 1oOyTok Boau. BogHeBuii mokazHuk. Meroau
BU3Ha4eHHs pH.

40. T'igpomi3 coneit. KinbKicHI XapaKTepUCTHKH T1IPOTII3y.

41 .OBP. Enextponni nporecu. Enextpoani noreHmianu. OKHCHO-BIIHOBHI
peakiiii. OCHOBHI OKHCHHMKU Ta BiAHOBHUKH. OKHCHO-BIJHOBHI €KBIBAJICHTH Ta iX
PO3paxyHOK.

42. Enextponu. Enektpoximiuni mpoiiecu. EnexkTpoaHi HamiBpeakiii.
[ToHSATTS PO €JAEKTPOHUN MOTESHITIaN.

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

44, TepmoauHaMika rajdbBaHIYHOTO enemeHTa. PiBHsHHa  HepHcra.
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 #ioro cruiaBiB, KOJbOPOBHUX METajiB 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. MeTamiyHuii 3B'A30K 1 HOro
XapaKTEePUCTUKHU.

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

55. PosramyBanns MeraniB B Ilepiognuniii cucrteMi. bynoBa enekTpoHHHX
000JIOHOK S-, P- 1 d-MeTaUtiB.

56. CriuHOBA BAJIGHTHICTD 1 CTYM1Hb OKUCHEHHS B METaJlax.

57. Kpuctaniuai cTpykTypu MeTaniiB. Teopis OyJ0OBU KOMIUJIEKCHUX CITOJYK

METAaJIB
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