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BCTYII
AHOTaNIisA

Kypc «Ximisi» ik GyHIaMEHTAIbHOI NUCHUIUIIHU Tepeadayae BUKOHAHHS
3arajgbHOOCBITHBOI ((hOpMYyBaHHS HAYKOBOT'O CBITOIVISIAY CTYJIEHTA, MOr0 3JaTHOCTI
aHaJTI3yBaTH SBUINA) Ta KOHKPETHO-TIPAKTHYHOI (YHKIIM, OCTaHHS Tmependadae
3aCBOEHHS NPOBIHMX XIMIYHHMX 1/1€i, MOHATH 1 3aKOHIB, (POPMyBaHHS 3arajabHO
HaBYAJIbHHUX 1 CIIEHIAIbHUX BMiHb 1 HABUYOK JIJIS 3aCTOCYBAaHHS XIMIYHHMX 3aKOHIB 1
MIPOIIECIB, IOLUIBHOTO 1 MPaBUJILHOTO BUKOPUCTAHHS XIMIYHUX PEYOBHH 1 MaTepiaiB
Ta TIOBOJKEHHS 3 HUMH Y KOHKPETHIN Tamy3i.

Buknamanusg mgucnumunad “XiMig® 3OIACHIOETHCS Ha 0as3l OIaHOBAHUX
CTYJIEHTaMH HIKIJIBHUX 3HaHb 3 XIMil Ta ()I3UKHU Ta Nepeaye BUBUYCHHIO JHUCLMILIIH
npodeciiftHoro crpsiMyBaHHs. J[MCHUIUIIHOIO 3a0€3MeUeHHS € BUIIlAa MaTeMaTHKa, sSKa
BUKJIQA€THCS TTApaJeIbHO.

3aBAaHHAM JTUCUUILUIIHU € 3aCBOEHHS CTYJEHTAMU TE€OPETHUYHUX OCHOB XIMii,
X1Mii €JIEMEHTIB Ta X CITOIYK.

KiroduoBi cioBa: aTtoMm, MOJIEKyla, XIMIYHHH €JIEMEHT, CIOJYKH, OyaoBa
aToma, XIMIYHa KiHEeTHKa, XIMi4YHa TEpMOJWHAMIKa, TaJlbBaHIYHHN CIICMCHT,
€JIEKTPOJI13, KaTajl3, 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 HaBYAJILHOI AUCHHUILIIHA

HaiiMenyBaHHS MOKa3HUKIB

Tamy3s 3HaHB, CIICIIANBHICT
(ocBiTHS porpama), OCBITHiH piBeHb

XapaxkTepucTUKa HaBUYAJIbHOI

JCIUILTIHA
JeHHa (hopma 3a04yHa opma
HaBYaHHSI HaBYaHHS

Kinbkicts kpeauTis — 3

["any3b 3HaHB

O00B’s13K0Ba

Moyis - 1 G ImxeHepist, BUPOOHUIITBO Ta PiK miAroToBKH
OyIIBHUIITBO
3MicTOBHX MOAYIIB - 1 1-i 1-i
Enextponni anpecu Ha CreuiaapHiCTh Cemectp
caiiri XHHI HYK: G11 MamuHo0yayBaHHS
http://kb.nuos.edu.ua/Licensi yay
ng%20and%?20accreditation Ocgiths-npodeciiina mporpama
9620specialties/2025%20Ship . P porp
%20repair%20and%20fleet% « %’ﬂHOpeMOHT Ta TCXHIYHC
20maintenance b.html obcmyroByBanis Guoty»
http://kb.nuos.edu.ua/Licensi OCBiTHﬂ-HpO(I)CCiﬁHa nporpama
ng%20and%20accreditation ((Cy)IHOKOpHYCO6y)IyBaHHﬂ>)
%?20specialties/2025%20Ship
building_b.html
[unuBigyansHe HayKOBO- I-i I-i
nociigae 3aBnannas — Hema
3arabHa KUTEKICTE
roauH - 90 Texuii
30rox 8 rox

JlaGoparopHi 3aHATTS

15 rog 4ron

TwxHeBUX TOOUH IS JEHHOT
(hopMu HaBYAHHS:
ayJMTOPHUX — 3;

caMocTiitHoT poboTn
cTyleHTa — 3

OcBiTHill piBeHb:
niepimii (0akanaBpChKHiA)

Camocriiina pobora

45 rox | 78 ron

[HauBiyanbHi 3aBaHHs —  TOZI.

Bunu koHTpo0: eKk3aMeH

®dopma KOHTPOIIIO: KOMOIHOBaHA
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2. MeTa BUBYEHHS JUCHHUILIIHN «XiMisD»

MeTroro BUBYEHHS HABYAJIBHOI JUCHUILTIHU «XiMis» € (opMyBaHHS Yy
cTyAeHTiB (3rigHo 31 CTangapToM BHILOI OCBITH YKpaiHu, 3aTBep/ikeHuM Hakazom
MinictepctBa ocBiTH 1 Hayku Ykpainu Big 04.10.20118 p. NelO073) Ttakux
KOMIIETEHTHOCTEM:

- IHMme2panbHa KOMNEeMmeHmHICMb:

3MaTHICTh PO3B’sA3yBaTH CKJAIHI CICMiai30BaHl 3ajadi Ta MpaKTHYHI
npobiemMu y cdepi cyaHoOymyBaHHS ab0 y mpolleci HaBYaHHA, IO Tepeadadae
3aCTOCYBaHHA TEOpili Ta METOMIB MEXaHIYHOi I1HKEeHepii 1 XapaKTepus3yeTbes
KOMILUICKCHICTIO Ta HEBU3HAYCHICTIO YMOB;

- 3a2A/IbHI KOMNEMeHMHOCMI.

3K 07. 3naTHICTh BYUTHUCSA 1 OBOJIOAIBATU CYYACHUMHU 3HAHHSIMU.

- haxosi KomMnemeHmHoOCmi:

K 08. O6i3HaHICTh 3 OCHOBHHMHU TOJIOKEHHSIMH, METOJaMU, MPUHIIUITAMH
dbyHIaMEHTAIPHUX Ta 1H)XXCHEPHUX HayK (MaTeMaTHKH, XIMii, MEXaHIKH TBEPIOTO
Tila, OMOpPY MaTepiaiiB, TEPMOJAMHAMIKUA, TEIUIODI3UKH, EIECKTPOTEXHIKH 1
CJICKTPOHIKH, MEXaHIKM PIAMHHU 1 Ta3y) B 00Cs31, HEOOXITHOMY IS JOCSTHEHHS
IHIIMX PEe3yJbTaTiB IPOrpaMy BIATOBIAHO JO OCBITHBO-IIPOQECIHOI MPOrpaMHu.

3. IlepenymoBH /i1 BUBYEHHS M CIUILTIHA

[lepenymoBamMu mJii BUBYEHHS JAHOT JUCIUIUTIHU € JUCIUIUTIHU: XiMif,
MaTeMaTuKa, (pi3uka B Kypci cepeHbO1 MIKOJIH.

[TepemyMoBOtO J1J1s BUBYEHHS JIaHOI TUCHMILTIHU € 0a30B1 3HAHHSA 3 XiMii, 110
3a0€3MeuyI0ThCS PIBHEM 3arajibHOi a00 CHeIianbHOI cepeHbOT OCBITH.

4. OuikyBaHi pe3y/ibTaTH HABYAHHA

BuBYeHHs HaBYAJNbHOI AMCHMIUIIHM Tepeadayae (pOpMyBaHHS Ta PO3BUTOK Y
CTYJICHTIB TaKUX PE3yJIbTaTiB HABUAHHS:

[TPO2. BomoaitTh HaBHYKaMH, SKI JIO3BOJISIOTH ITPOJIOBXKYBATH HaBYaHHS
CaMOCTIHHO a00 aBTOHOMHO.

[IP11. 3natu 1 po3yMITHM pO3ILIM MaTeMaTHKH, XIMil, KOHCTPYKLIMHHX
MaTepiaiiB Ha PpiBHI, HEOOXITHOMY JUJIsi JOCSTHEHHS pe3yJbTaTiB OCBITHbBOI
IPOrpPaMH.



5. IIporpama HaB4YaJIbHOI JUCUMUILIIHA

3micToBHMI Moayab 1. OcHOBHI XiMivHi 3ak0HU. By10Ba pe4oBuHU.
BaacTuBocti po3uuHiB. EjexkrpoximiuHi npouecw.
Tema 1. OcHOBHI XiMiYHI MOHATTA TAa 3aKOHU XiMil. DyHIaAMEHTAJIbHI,
ra3oBi Ta crexioMeTpUYHI 3AKOHH.

[TorsaTTss mpo aroMui MOJIEKYnIH, iX OymoBy 1 posmipu. I[loHATTS mnpo
eneMeHT. AToMHa 1 MoliekysisipHa mMaca. Monb. BinHocHa aToMHa 1 MoJisipHa Maca.
Knacu  Heopra”iuHuX  CIONYK. ATOMHO-MOJIEKYJSipHE  BUY€HHA.. PedoBuUHH
MOJICKYJIIPHOI 1 HEMOJEKYJsIpHOi  OymoBU. 3akoH 30€peKeHHS Mach 1
eneprii .Ilepionnunmii 3akon JI.I. MenneneeBa. Teopis ximiuyHoi OymoBu O.M.
bytneposa. IlousaTTs imeanbHoro rasy. 3akonu boins - Mapiotra, ['eii-Jlroccaka,
[Mapns, Hanbrona, ABoraapo, MenpaeneeBa-Kianelipona. YHiBepcajdbHa Tra3oBa
crana. MonspHuii 00'eM ra3iB. BusHaueHHS MOJSIpHOI Macu Tra30BHX PEYOBHH.
BigHOCHICTh CTEXIOMETPUYHUX 3aKOHIB. 3aKOH 30€pEKEeHHsSI MacH. 3aKOH CTajoCTi
CKJIajly. 3aKOH KpaTHUX BiJHOIICHb. 3aKOH €KBIBAJICHTIB. BU3HaUeHHs €KBIBAJICHTIB 1
MOJISIPHUX MAacC €KBIBAJICHTIB PI3HUX KJIACiB CIIOTYK

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

Tema 2. bynosa atoma

Po3BuTok ysBiEHH MpO CKIamHYy OyJ0BYy aTomiB. BiIKpuTTs KaTOAHHX
MIPOMEHIB, PaJlI0AKTUBHOCTI, €JIeKTpoHiB. [loHATTS mpo aromHi cmekTpu. Teopis
oynosa aromy ['igporeny 3a E. Pesepdopnom, nocaruenns 1 Hemoniku. KBaHToBa
Teopis cBitina. Teopis OymoBu aromy [iaporeny 3a H.bopowm. Iloctymaru bopa.
JlocsirHeHHsI 1 HeNOMIKKA Teopii. 3arajibHl MOHATTS KBAHTOBOI MexaHiku. [IpuHImmn
HeBU3Ha4YeHOCTI [ eiizenOepra. PiBusinus ne bpoins. Jlyanizm mikpouacTiH. XBHILOBE
piBusiaas lpeninrepa. KBanroi uncna. [IpuHimunu Oy10BU €IEKTPOHHUX O0OOJIOHOK
0araToeNeKTPOHHMX aTOMIB: MPHUHIMIT MIHIMyMYy e€Heprii, mpaBmwio KiedkoBChKOTO;
npaBuio [laymi; mpaBwio XyHnma. EnektponHi Ta enektpoHHO-Tpadiuni dopmynu
aToMiB eleMeHTIB Ta 10HIB. Ckiaj sijep, MOHSATTS MPO HYKIOHW. [30Tomm, 1300apwu.
CyuacHi ysIBJIE€HHS PO €JI€MEHTapHI YaCTUHKU. SiepHi peakiii. Pai10akTHBHICT

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



Tema 3. [lepioan4yHi BJacCTHBOCTI eJIEMEHTIB i IX CIOJYK.

[lepioguunuii 3akon 1 Ilepionuuna cuctema enementiB JI.I. Menneneesa.
Eneprernuni BJacTMBOCTI aTOMIB: €HEpris 10Hi3allii, CIOPIAHEHICTh 10 €JIEeKTPOHa,
CJICKTPOHETATUBHICTh, BITHOCHA €JIEKTPOHEraTUBHICTh. Pajniycu aToMiB 1 10HIB, iX
nepionnuHasmina. [IOHATTS TPO CTyMiHb OKHMCHEHHSI 1 BAJICHTHICTh, 3MIHA ITUX
XapaKTePUCTUK B 3aJICKHOCTI BiJ MOJOKEHHS €JIEMEHTA B TEPIOAUYHIA CUCTEMI.
[lepioguyHa 3MiHAa BIACTUBOCTEHW CIIOJYK €JIE€MEHTIB Ha MpPHUKIaaAl OKCHIIB 1
T1IPOKCHU/IIB.

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

OCHOBHI THIH 1 XapaKTEPUCTUKH XIMIYHOTO 3B's3Ky. KoBajeHTHUH, 10HHH,
MeTajeBUi 3B'SI30K. EHEpreTH4Hi, T€OMETPUYHI Ta EJIEKTPOHHI XapaKTEPUCTUKH
KOBaJICHTHOTO 3B'SI3Ky Ta HOTrO BJIACTUBOCTI: HACHYCHICTh 1 HAIpPaBICHICTb.
CriocoOr yTBOpPEHHsI KOBAJIEHTHOTO 3B's3Ky. Meroa BaneHTHHX 3B's3KiB. Teopis
riopuansamii. ['eomerpuunHa KoH@irypamiss Monekyn. IloHATTs 1npo  MeTon
MOJIEKYJIIpHUX oOpOiTanield. [oHHMI 3B'I30K, HOro YTBOPEHHS 1 XapaKTEPUCTHKHU.
Junons. CTymiHb 10HOCTI 3B'13Ky. MeTaneBuil 3B'130K, HOro 0co0JIMBOCTI, YTBOPEHHS
1 xapaktepuctukd. OCHOBHI THUMHM MDKMOJICKYJISIPHOI B3a€MOJIIi: Opi€HTaIliiTHa,
IHAyKIiiHA Ta guchepciiiHa. BoaHeBwil  3B'A30K, HWOTO  0COOMMBOCTI  Ta
XapaKTepUCTUKU

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

OcHoBu Tepmoximii. TepmMoXiMiyHI PIBHSHHS. CranpapTHi  yMOBH
npoBeaeHHs nporeciB. CTaHaapTHI TEIUIOTH YTBOPEHHS Ta 3ropsiHHs. 3akoH ['ecca Ta
1ioro BUCHOBKHU. Bukopucranss 3akoHy ['ecca B TEpMOXIMIYHHX PO3PAXYHKAX.

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

Tema 6. OcHOBH XiMIYHOI TEPMOJAMHAMIKH.

3arajibHl TIOHATTS TEPMOJMHAMIKM: TEpMOJMHAMIYHA cHCTeMa Ta 1l CTaH,
napamMeTpu 1 (PyHKIi cCUCTEMH, 130J1bOBaHI, 3aKpUTi 1 BIIKpUTI cuctemu. I[leprmit
3aKOH TepMmojuHaMiku. [loBHa 1 BHYTpIIIHSA EHEPris CUCTeMU. BHOpsIKOBaHICTh
TepMOJAMHAMIYHUX cucTeM. [IoHATTS mpo eHrpomio. 3MiHa eHTpomii npu (a3oBUX
8



nepexojiax 1 XIMIYHHUX TepeTBOpeHHsX. JIpyruil 3akoH TEpPMOIMHAMIKU IS
130JIbOBAaHUX 1 HEI30JIbOBAaHUX CHUCTEeM. TpeTiil 3aKoH TEePMOJAMHAMIKH, aOCOJIFOTHI
3HAYEHHS EHTPOIII OKPEeMHUX pedoBUH. MeTo/i po3paxyHKy 3MiHU eHTporii. Enepris
['i06ca 1 enepris ['enbmronbiia. YMOBU CaMOBUIBHOTO MNEpeOiry XiMi4HHMX IPOIIECIB.
Bu3HaueHHs HanpsIMKY CAaMOBUIBHMX XIMIYHUX MPOIECIB. MeToiu po3paxyHKy 3MiHH
BUIBHOI €HEPrii TEPMOUHAMIYHUX CUCTEM.

Jlxepena indopmarii: [1] c. 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 Npo IBUAKICTH XIMIYHHUX peEakIii. 3aaekHICTh IMBHIKOCTI BiJ
KOHIIEHTpaIlii pearyrounx pedoBuH. KiHetnuHe piBHsSHHSA Tporiecy. [IpocTi i cknamHi
peaxuii. KoncranTa mBuakocti peakuii. [Iopsiok 1 MOJIEKYJISIpHICTh peaKLii.

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

Tema 8. OcHOBHI NOHATTHA Teopii PpoO34YMHIB. 3aKOHM iIeaJTbHHUX
PO34YHHIB.

Turmu poszumuiB. CrocoOm BHUpaszy CKJIaay po3dmHiB. MacoBa 1 MOJbHa 4acTKa.
MonsipHa, HOpMallbHa, MOJISIIbHA KOHIIEHTpallli. Po3paxyHKky KOHIIEHTpaIliii pO34HHIB.
Teopii yTBOopeHHs po3umHiB. TepMomuHamika po3unHeHHsS. [IOHATTS Tpo imeanbHi
po3unHU. 3aKoHU Pays.

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

Tema 9. Po3uunu esiekrpodirtiB I'iapoJi3s coJeii. [o00yTox po3unHHOCTI

BigminHoOCTI pPO34YUHIB €JICKTPOJIITIB BIJI 11eaJIbHAX PO3YUHIB.
EnextponpoBigHiCTh eneKTpoiTiB. [30ToHIUHUN KoediieHT. BukopuctanHs 3akoHIB
17IealTbHUX PO3YUHIB ISl BU3HAYEHHS XapaKTEPUCTUK peabHUX PO3uuHIB. Teopis
cmabkux enekTponiTiB. CTymiHb Ta KOHCTaHTa JucoIliarii. 3akoH po30aBICHHS
OcBanpaa. Teopis CHUIBHUX €NEKTPONITIB. [IOHATTS NpO aKTUBHICTH, KOE(DIIEHT
akTUBHOCTI. Teopisi eneKkTpodmiTHUYHOI Aucomiamii AppeHiyca. Boga - cnaOkuit
enexktponit. Koncranra aucomiamii Boau. lonnuit mo06ytok Boau. KuciaoTHICTH 1
JYKHICT po3uuHiB. BonHeBuit nmokasnuk. Meroau pospaxynky pH . KuciotHicts
PO3UMHIB ca0KKX 1 CUJIBHHUX elNeKTpouiTiB. ['1aponi3 coneit. Tunm comneit 3a peaxiiiero

9



riapomizy. KiibkiCHI XapaKTEepUCTUKU TPOIECY - CTYIIHb 1 KOHCTaAHTa T1APOJI3Y.
PiBHOBara B reTeporeHHMX CHCTEMaX pO34uH - ocal. JloOyTOK pO34YMHHOCTI Ta HOTO
PO3paxyHKH.

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

Tema 10. OxucHo-BinHoOBHI peakuii. EgexkTpoani npouecu. Egexkrpoani
MOTEeHLiaJIu.

3aranbHI TOHATTA TEOpii OKUCHO-BIIHOBHUX TpoueciB. OKUCHUKH Ta
BiIHOBHUKU. CTymniHb okucHeHHs. CKkiajaHHS PIBHSHb OKHUCHO-BITHOBHHMX PpEaKIIii.
OKUCHO-BIJHOBHI €KBIBAJICHTHU 1 X BM3HAYCHHS. BU3HAueHHS KOHCTAHTH PIBHOBAru
OKHCHO-BIJTHOBHOI peakilii. BuzHaueHHs HampsMKy CaMOBUIBHHX OKHCHO-BITHOBHUX
nporieciB. Enmexktponni mporuiecd. BUWHHKHEHHS TOJBIMHOTO EJIEKTPUYHOTO IIapy,
YTBOPEHHSI €JICKTPOJAHOTO TOTEHITialy. Bu3HaueHHS 1 PO3paxyHOK EIEKTPOIHUX
noteHuianie. Tunu enekrponis: enexktpoau I poxay, Il poxy, ra3oBi, OKUCHO-BITHOBHI,
10HOCEJIEKTUBHI, CKJsHI. BonHeBui enekTpoi. Psn enexkTpoAHMX MOTEHIIaliB
METAaTIB.

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

Tema 11. 'aabBaHiuHI eJIeMEeHTH

3aranbHl MOHATTS MpPO TajbBaHIUHI €JeMEHTU. byjoBa 1 mnpuHIMO [ii
TabBAaHIYHOTO €JIeMEeHTa. TepMoAMHAMIKa TrajbBaHIYHOTO e€JeMEHTa. THuIH
raJibBaHIYHUX €JIEMEHTIB 1 iX po3paxyHku. [IpomHciiOBI rajabBaHIUHI €JIEMEHTH

(Jkepena cTpymy).

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

Tema 12. EnexrpoJis.

3aranbHi NOHATTS Mpo enekTponi3. KoHueHTpatiiiHa Ta eleKTpoxXiMiyHa MOJsIprU3aLiis
enekTpoiB. I[lepeHanpyra eneKkTpoJHOrO MOTEHINATY Ta 11 3aJIeKHICTh BijJ] TYCTUHU
ctpymy Ha enektpoxi. IlepeHampyra mnoTeHIiasly NpOIECY BITHOBJIEHHS BOJHIO.
[Iponiecu Ha karomax i1 aHojax. [locmiIoBHICTh €eKTpoaHUX TporieciB. EnexTpomnis 3
PO3UMHHUMH Ta HEPO3YMHHUMHU aHOAaMU. KUTbKICHI XapaKTEPUCTUKH EJIEKTPOIII3y.
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3akonun @apazes. Buxig 3a ctpymom. Akymynstopu. bynoBa i mpuHIMO poOOTH
KHCJIOTHOTO (CBUHIIEBOTO0) aKyMyJaTopa. JIy:KH1 akyMyJIsiTOpH.

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

Tema 13. Kopo3sis mertais.

3aranbHi TOHATTA Npo Koposito. Kiacudikamis KOpo31MHUX NPOLECIB 3a
MEXaHI3MOM peakilii, yMOB TepeOdiry mpoleciB  Ta XapakTepy KOPO31MHUX MOPYIIEHb.
XimiuHa Kopo3sis. EmektpoximidyHa  Kopo3is. AHOAHI Ta  KaTOAHI  MPOIIECH.
Peakii nenomnsipuzartii. Cramionapuuii morenmiain. Kopo3sis cruiaBiB 3aji3a y moBiTpi 1
B MOPCHKIii Boji. Kopo3ist KOIbOPOBUX METAaJIiB Ta iX CIIaBiB.

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

Tema 14. 3axucTt MeTaJaiB Bijg KOpo3ii

MeTonu 3axucTy BiJl KOpO3ii: HEMETaIl4H1 MOKPUTTS, METaIIYH1 MOKPUTTA 1 iX
kiacu@ikaiig. YTBOPEHHS 3aXHMCHUX IUTBOK. EnekTpoxXiMiyHMM (IPOTEKTOPHUH 1
KaTonHWM) 3axucT. JleryBaHHs. 3MiHAa BIACTUBOCTEW KOPO3IMHOTO CEPEIOBHIIA.
[ari6iTOpHM KOPO3ii.

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

Tema 15. BynoBa meraJiB i ix cnoayk. KoMmiekcHi crioayku.

Tunu 3B'13KiB B MeTasiax. MeTaniyHui 3B's130K 1 HOro XapakTepucTuku. BusHaueHHs
MOHATH METAJI-CIEMEHT 1 MeTal-KoHAeHcoBaHa ¢aza. PosramryBaHHs MeTamiB B
nepiondHiil  cuctemi. bymoBa enekTpoHHHX O00O0JIOHOK MeTanmiB. KpucramiyHa
CTpyKTypa MeTaltiB. Teopis KOMIUIEKCHUX CHOTyK. KOMITIEKCH1 CIIOTyKH METaTiB.

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 TeMmaTHYHUH NJIaH HABYAJIBLHOI AUCHHUILIIHA

Kinekicts rogna

Ha3Bu 3MicTOBHX MOJYIIIB 1 TEM Aeuna opma - 3a0uHa popva -
YCBOTO Y TOMY YHCJI1 YCBOTO Y TOMY YHCJI1
I Ip c.p. 1 ap c.p.
1 2 3 4 5 6 7 8 9
3micToBuii MoayJs 1
1. OCHOBHi XiMiQHi TIOHATTS Ta 3aKOHHU ximii. dyHaaMeHTan bHi, 5 ) n 3 6 6
ra30Bi Ta CTEXIOMETPHUYHI 3aKOHH.
2. bynoa aroma. 6 2 1 3 6 2 1 3
3. Ilepiom4Hi BIaCTUBOCTI EIIEMEHTIB 1 iX CIIOIYK 6 2 1 3 6 6
4. XiMiuHUH 3B'SI30K 6 2 1 3 6 6
5. Tepmoximisi. 6 2 1 3 6 6
6. OcCHOBH XIMIYHOT TEPMOAMHAMIKH 6 2 1 3 6 6
7.XimMi4yHa KiHEeTHKa Ta piBHOBara 6 2 1 3 6 2 1 3
8.OCHQBHi MOHSTTS TE€Opii PO3UMHIB. 3aKOHHU 11€ATbHUX 5 ) 1 3 6 6
PO34HHIB.
9.Po3umnm enextpodiTiB ['igponi3 coneit. lo0yToOK po3unHHOCTI 6 2 1 3 6 6
10.0BP. Enextpoani npouecu. ExekrpoaHi noTeHmiamm 6 2 1 3 6 2 1 3
11. lanipBaHIYHI €JIEMEHTH. 6 2 1 3 6 6
12.Enektpois. 6 2 1 3 6 6
13.Koposist MeTamiB 6 2 1 3 6 2 1 3
14.3axuct meTainiB Bi KOpO3ii 6 2 1 3 6 6
15.bynoBa metaniB i ix cronyk. KoMImiekcHi CIIONyKH. 6 2 1 3 6 6
Pa3om 3a moxysem 90 30 15 45 90 8 4 78
Ycboro ronun 90 30 15 45 90 8 4 78

[Ipumitka. J{ns cTyneHTiB 3a049HOT (POPMHU HaBUAHHS YHUTAIOTHCS OTJISIIOBI JISKITIT 32 TEMaMH 3MICTOBHUX MOJIYJIIB B 00CsTax BiJIMOBIIHO J0 TAOJIHIII.
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5.2 Temu 1abopaTopHuX pooOiT

No Kinekicts rogus
3/ Ha3ssa Temu st caMOCTIHHOIO BUBUEHHS Jlenna 3aouna
dbopma dbopma
1 OcHOBHI XIMIYHI TOHSATTS Ta 3aKOHU XiMii. @yHIaMEHTAJIbHI,
ra3oBi Ta CTEXIOMETPUYHI 3aKOHH. 1
2 Bynosa aroma. 1 1
3 [TepioauyHi BIaCTUBOCTI €IEMEHTIB 1 X CITOYK. 1
4 XiMIYHUH 3B'A30K 1
5 Tepmoximis. 1
6 OcHOBHU XiMIYHOI TEPMOJMHAMIKH. 1
7 XiMi4Ha KIHETHKa Ta piBHOBAra. 1 1
8 OCHOBHI IOHATTSI TEOPii PO3UMHIB. 3aKOHH 1/ICTBHUX PO3YHHIB. 1
9 Pozunnu enexrponitis ['igposi3 coneit. loOyTOK po3uMHHOCTI. 1
10 | OBP. Exexrpoani nporecu. EnekTpo/Hi moTeHIiam. 1 1
11 | aybBaHIYHI €JIEMEHTH. 1
12 Enextpomis. 1
13 | Koposis meranis 1 1
14 3axucT MeTaiB BiJ KOPO3ii 1
15 bynoBa metainiB 1 ix cnonyk. KommiekcHi cromyku. 1
Pazom 15 4
5.3. Camocriiina po6ora
No HasBa temu Kinekicts roans
3/m JleHHa 3ao4Ha
dopma ¢dopma
1 OcHOBHI XIMIYH1 TOHATTS Ta 3aKOHU XiMii. @yHIaMEHTAaJIbHI,
ra3oBi Ta CTEXIOMETPUHYHI 3aKOHH. 05 2
2 Bbynosa aToma. 0.5 2
3 [lepionnyHi BIaCTUBOCTI €IEMEHTIB 1 IX CHOMYK. 0.5 2
H
4 XiMIYHUH 3B'A30K
0,5 2
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5 Tepmoximist.

0,5 2
6 OCHOBHU XIMIYHOT TEPMOJMHAMIKH. 0.5 2
7 XimiuHa KiHETHKA Ta piBHOBAra. 0.5 2
8 OCHOBHI IOHATTSI TEOPIi PO3UMHIB. 3aKOHH 1/ICTBHUX PO3YHHIB. 0.5 2
9 Pozunnu enexrponitis ['igposi3 coneit. loOyTOK po3uMHHOCTI. 0.5 2
10 | OBP. Exexrpoani nporecu. EnekTpo/Hi moTeHIiam. 0.5 2
11 | TanpBaHIuHI €TIEMEHTH. 0.5 2
12 Enextpomis. 0.5 2
13 | Koposis meranis 0.5 2
14 3axucT MeTaiB BiJ KOPO3ii 05 )
15 bynosa MetainiB 1 ix cnonyk. KomruiekcHi ComyKH. 0.5 2
Pazom 7,5 30
5. 4 Po3noais roguH camMocCTiiiHOT podoTH
No KinekicTs roguna
3/1 Bun pobotu Jlenna | 3aouna
Hopmartus hopma hopma
1 | IligzroToBKa 0 JEKIIHHUX 0,5 rox. Ha 1 JIeK. 15 4
3aHATh
2 Hlé[FOTOBKa 10 iOTOBKA 110
/TaDOPATOPHUX 3AHATH 1abopaTopHUX 3aHATH — 1 15 4
roa. Ha | 3aH.
3 | IlizroToBKa 70 MOTOYHOTO IATOTOBKA 710
MOy IEHOTO KOHTPOIIIO KOHTPOJIbHUX 3axo0JiB — 15 7,5 -
(30) ron. Ha 1 3axifg
4 | CaMocCTIiMiHE BUBUYCHHS TEM,
110 HE BXOJSATh 10 7,5 30
JEKIIHHOTO KYpCY
5 | BukoHaHHSI KOHTPOIBHOT
poboTu ) 40
Pa3zom 45 78

14




6. Meroau HaBYaHHS, 3aC00M MIATHOCTHMKH Pe3yJbTATiB HABYAHHA Ta
METOAH IX JeMOHCTPYBAHHS

MeToau HaBYAHHS:
IUTST BC1X BUJIIB 3aHATH:

- po6oTa 3 JIiTepaTyporo - ONMPAIIOBAHHS PI3HUX BUIIB JIXKEpEN, COIPSIMOBAaHE Ha
dbopMyBaHHS HOBHMX 3HaHb, iX 3aKpIIUICHHS, BUPOOJICHHS BMIHb 1 HABHYOK Ta
peaitizanio KOHTPOJIbHO-KOPEKLIMHOI (PYHKIIIT B yMOBaX (popManbHOi OCBITH;

JUTSI ISKIIHHUX 3aHATh:

- JICKIliS - YCHUH BWKJAJ HaBYAJIBHOTO MaTepiany, SKUH XapaKTepU3YEThCS
BEJIMKUM 00CSITOM, CKJIQIHICTIO JIOTTYHHUX MTOOY/I0B, CKOHIICHTPOBAHICTIO PO3YMOBHX
o0pas3iB, TIOBEJICHb 1 y3arajibHEHb;

- BiJICOMETOJ] - BHUKOPHCTAHHS BiJeoMarepiaiiB JJIsl aKTHUBi3allii HAOYHO-
YyTTEBOTO CIpPUHMaHHS; 3a0e3medye OiLIbII JIeTKe 1 MIIHE 3aCBOEHHS 3HaHb B iX
00pa3HOMOHATINHINA HITICHOCTI Ta €eMOLIKHIN 3a0apBIIEHOCTI;

JUTsl TAOOPATOPHUX 3AHSTh:

- nabopatopHa poOOTa - METOJl MOTJIUOJEHHS 1 3aKPIIJICHHS TEOPETUYHUX
3HaHb LUISXOM CTBOPEHHS MPOTpaM 1 OTPUMaHHS Pe3yJbTaTiB poOOTH MPOrpaMu 3
BUKOPUCTAHHSAM KOMIT'IOTEPIB; - IHCTPYKTaX - O3HAHOMIIGHHS 31 croco0amu
BUKOHAHHS 3aBJaHb, IHCTPyMEHTaMH, MarepiajaMu, TEXHIKOI Oe3leku Ta
Oprasi3ariiro poo04oro Micus

3aco0amMu OIIHIOBaHHS Ta METOJaMHU JEMOHCTPYBAaHHS PE3yiIbTaTiB HaBUAHHS

€:

-YCHI BIJITIOB1/I1 HAa MPAKTUYHUX 3aHATTSAX;

- TMOTOYHI MOMYJbHI KOHTPOJBHI poboTH y (opmi TecTyBaHHS (TECTOBUU
KOHTPOJIb);

- eK3aMeH.

7. ®opMH NOTOYHOIO TA MiJICYMKOBOI0 KOHTPOJIIO
JlocsirHeHHs ~ CcTyJeHTa  OIiHIOIThCs 32  100-0anbHOIO  CHCTEMOIO

VYHiBepcuTeTy.

[TimcymkoBa OIliHKa HaBYaJBLHOTO KypCy BKIIOYaE B ceO€ OIHKA 3
MOTOYHOT'O KOHTPOJIIO 1 OI[IHKH 3aKJIFOYHOTO 3aJTIKY.

[IuToma Bara 3aKkiIHOYHOTO 3aJIIKy B 3arajibHiil CHCTEMI OIIHOK - 40 oanis.
[TpaBo 31aBaTH 3aJliK TAETHCS CTYACHTY, KM 3 ypaxyBaHHAM MaKCHMaJbHHUX OaliB
OPOMDKHHUX OIIHOK 1 3alliky HaOupae He MeHumie 60 éanie. IlimcymMkoBa oOIiHKa
HABYAJILHOT'O KYPCY € CYMOIO MPOMDKHMX OI[IHOK 1 OLIIHKH 3aJIiKYy.
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IToTouHMI KOHTPOJIL TPOBOAUTHCS HA KOKHOMY IIPAKTUYHOMY 3aHSATTI Ta 3a
pe3ysibTaTaMd  BUKOHAHHS 3aBJaHb caMoOCTiHOI poOoTtu. BiH mnepenbdauae
OI[IHIOBAHHS TEOPETHUYHOI MIATOTOBKH 3/100yBadiB BUIIOI OCBITH 13 3a3HAYEHOI TEMU
(y TOMY 4HMCIIl, CAMOCTIITHO ONPallbOBAHOTO MaTepiaiy) MijJ Yac BUKOHAHHS 3aBIaHb
IPaKTUYHUX POOIT.

3apaxyBaHHS KpPEIWTIB HABYAIBHOIO KypCy MOXJIMBO TUIBKM MICIs
JOCSITHEHHS pe3yibTaTriB, 3aruiaHoBanux PIIHJI, mo BupaxaeTrbcs B OJAHIN 3
NO3UTUBHUX OLIIHOK, Iepe10aueHuX YNHHUM 3aKOHOJJaBCTBOM.

7.1 ®opMu KOHTPOJIIO Pe3yJibTaTiB HABYAJIbHOI AisIbHOCTI CTY/IEHTIB
Ta IX OiIHIOBAHHSA

JlaGopaTopHi 3aHATTA

ban Kpurepii oniHOBaHHS

Po6oT BHUKOHAHI y BCTaHOBJIEHMM TepMiH. BHKOHaHI CaMOCTIHHO, YITKO
3/5 chopmMysibOBaH1 11UJ11, 3aBAaHHS Ta TIMOTE3a JOCHTIKEHb. 3aCTOCOBYBAIUCS
KOPEKTH1 METOu 00pOOKH OTPUMaHMUX pe3yJIbTaTiB. Y BUCHOBKaX MPOBEACHA

KOpEKTHA IHTEepIpEeTaIlis pe3yJIbTaTiB.

PoGotu BukoHaHi y BcTaHOBICHWH TepMmiH. CTyJAEHT BHUKOHYE KOXKHY
nabopatopHy poOOTYy 3TiAHO 3 I1HCTPYKIIEH, 1HOJI TICIAS KOHCYJbTAIlli
2,5/4

BUKJIaJ[a4a; OMHUCYE CIOCTEPEKEHHS; B IIIJIOMY MPAaBWIBHO CKJIaJa€ 3BITU Ta
POOUTH BUCHOBKH.

Po6oTu BUKOHAHI 3 MOPYIICHHSIM BCTAaHOBJICHUX TepMiHIB. CTyJC€HT BUKOHYE
2/3 KOKHY J1Ta0OpaTopHy poOOTY 3TiHO 3 IHCTPYKIUEO, 1HOMAI MICIs KOHCYIbTAaLIi
BUKJIaJ[a4ya; OMUCY€E CIIOCTEPEKEHHS; CKIAJa€ 3BITH, [0 MICTUTh HETOUYHOCTI Y

BHCHOBKAaX Ta IOMHJIKHA

Po6oTHn BUKOHAHO 3 MOPYUWICHHAM BCTAHOBJICHUX TCpMiHiB. CTYJIGHT BHKOHYE€

1,5/2 . .
KOXHY JJa0OpaTOpHY pOOOTY 3TiHO 3 THCTP

Po6oTu BUKOHAHI 3 MOPYIICHHSIM BCTAaHOBJICHUX TepMiHIB. CTyJC€HT BUKOHYE
1 | koxHy 5mabopaTopHy poOOTY IIiJi KEPIBHUIITBOM BUKJIAJada; CKJIAJCHI 3BITH
MICTATh HETOYHOCTI Y BUCHOBKAX Ta TTOMHMJIKH.

o | PoboTn He BuKOHYyBaNNCS

[Tpumitka. /lenna/3aouna popmMu HaBYaAHHS

16



IHoTouHuii MOAYJILHUIA KOHTPOJIb Y (OopMi TeCTYBaHHSH

[TpaBriIbHUX BiAIOBIICH, %0 100 |90 | 80 | 70 | 60 | 50 [ 40 | 30 | 20 | 10

Bban 20 11816 |14 12|10 8 | 6 | 4 | 2

KonTposabna podora (1151 32a04H01 hopMHu)

ban

Kpurepii onintoBaHHs

40

PoGotra BuKOHaHa Yy BCTAaHOBJCHUN TepMmiH. Martepial BHUKIAACHO Y
JIOCTaTHBOMY 00Cs31, AapryMEHTOBAaHO 1 Yy TMPaBWIbHIA IOCIIOBHOCTI.
Bukopucrani He TIIbKM PEKOMEHJOBaHI JpKepena iHdopmailii, a ¥ HOBITHI,
CaMOCTIITHO 3HaWJEeHl y MEeplOJMYHUX BHJIAHHAX Ta B IHTEpPHET-pecypcax.
[IpaBunbHO C(OPMYIBOBaHI Yy3arajabHIOKOYl BUCHOBKH. Po0oTa 10CTaTHBO
UTIOCTpOBaHa, 0()OpMIIEHa aKypaTHO, 3 TOTPUMAaHHSIM BUMOT.

30

Po6Gotra BHKOHaHAa Yy BCTAHOBJEHUU TepMmiH. Martepial BHUKIAACHO Yy
JIOCTaTHbOMY  00cCs31, JIOT1YHO. BuKOpHCTaHI pEeKOMEHIOBaHI JpKepena
iHpopmanii. IlpaBunbHO chopmylibOBaHI y3araibHIOIOUYI BHCHOBKH. Pobota
odopmiIeHa aKypaTHO, 3 JOTPUMAHHSAM BUMOT. Pa3oMm 3 TUM B po0OOTi € TIEBHI
HETOYHOCTI.

15

PoGotra BukOHaHa 3 TOpPYIICHHSM BCTAHOBJIEHUX TEpMiHIB. Matepian
BUKJIAJICHO Yy TIpaBWIbHIA TIOCIIOBHOCTI, aje HEJAOCTaTHRO IOBHO.
HenocratHbo BHKOpHCTaHI pEeKOMEHIOBaHI jpkepena iHdopmarii. BucHoBku
chopmynboBaHi (QopmaibHO ab0 He 3B’s3aHI 3 Marepialiamu podotu. B
odopmiieH1 pOOOTH € TOPYIICHHS BUMOT.

10

PoGotra BHukOHaHa 3 TOpPYUIEHHSM BCTAHOBJIEHUX TEpMiHIB. Marepian
BUKJIaJlecHO Oe3cucteMHo. Marore wicie r1py0oi nomuwikud. BucHOBKH
chopmynboBaHi (popManibHO a00 BifcyTHI. Po6oTa odopmiieHa HEOXaiHO

Po6oTy HE BUKOHAHO.

Y3arajbHI004i pe3yJibTATH NOTOYHOI0 KOHTPOJIIO 3HAHb

dopma KOHTPOJIIO MakcuMasnbHa KIJIBKICTh OaIiB

Jlenna popma 3aouna popma

Binnosiai Ha 15 -3 GaniB = 45 Oaiis 4 . 5 oaniB = 20 GaiiB

71a0.po0

[ToTounmii 1 MKP - 15 6amis = 150amiB -

MOJTyJIbHUN KOHTPOJIb

BuxoHaHHs - 1 po0. - 40 6aniB = 400aniB

KOHTPOJIBHUX POOIT

Bcnoro 60 60
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IlincymMKoBHiI KOHTPOJIb Y (pOPMi eK3aMeHY.
[TigcyMKOBHII KOHTPOJIb CKJIaJa€ThCs 3 TECTyBaHHsA (4 TECTOBUX 3aBlIaHb) Ta
MACHMOBOI BIIIOBIAlI HA NHUTAHHA.

IInceMoBa BianoBiab

ban Kpurepii omiHtoBaHHs

CryneHT BILIRHO BOJIOZIE MarepiajioM, IIOBHO, IOCIIAOBHO, JIOTIYHO 1
apryMEHTOBAaHO BHKJIAJa€ 1X, MIIKPIILIIOYA BJAJUMHA  IPHUKIAIaMHU.
BuxopucroBye iHdopmaiiro 3 HOBITHIX Kepen. JleMoHcTpye BMiHHS
CHUCTEMATH3yBAaTH 3HAHHS JaHOI TEMHU Ta POOUTH NMPABUIbHI BUCHOBKH.

10

CryneHT BOJIOJIIE MaTepiaioM, JOCTaTHHO MOBHO, MOCIIIOBHO 1 JIOTTYHO
8 | BUKJIagae Marepiai, BMi€e pOOUTH BUCHOBKH. Pa3om 3 TUM y BiAMOBiI MPUCYTHI
€K1 HETOYHOCTI 1 IIOMUJIKH.

CtyAeHT B LUIOMY BOJIOJIE MaTepiajioM, MOCIIIOBHO 1 JIOTTYHO BUKJIAJA€
6 MaTepiajl, OAHaK WOro BIAMNOBIAI He BuUcTayae aprymeHTanii. CTyIaeHT He
BUKOPHUCTOBY€E HOBITHIX JAaHUX 3 JAHOI ICTOPUYHOI MPOOIEMH, & KOPUCTYETHCS
CTapUMH.

CtyaeHT B mUJIOMY BOJIOJII€ MaTepiajJoM TOCIIIOBHO BUKJIAIa€ MaTepiad,
Xo4a Horo BiAMOBiAI Opakye JOTIYHOCTI 1 apryMeHTanii. JlomyckatoTbes meBH1
4 | momunku. CTyJeHT BHKOPHCTOBYE JaHI 3 3acTapuIMX JDKEpels, cliabo BMI€E
CHUCTEMATU3yBaTH MaTepian, pPOOUTh BUCHOBKH, IO MAIOTh 3arajbHUHN
XapakTep.

CtyzneHT 3Ha€ OCHOBHI icTopuuHi ()aKTH , aje HE B CTaHl iX MOB’S3aTU
2 | MK co0o0r0, BigTak MOro BIAMOBiAL HejaoriyHa 1 HemocaigoBHa. ITOBHICTIO
BIJICYTHE BMIHHSI CHCTEMATHU3YBAaTH MaTepiajl, MalOTh MicClie Tpy01 TOMHUJIKH.

0 CTyneHT HE OpIEHTYEThCS y Marepiajax MHUTAHHS, HE MOXE BIIMOBICTH Ha
JI0JTATKOB1 MUTAHHS 33 3MICTOM HaBYaJbHOT TUCIUILIIHH.

IincymkoBuii MOAYJIbHHA KOHTPOJIb Y GOpMi TeCTyBaHHS

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

baxn 20 |18 (16|14 (12|10 6 | 6 | 4 | 2
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8. Kpurepii ouiHiOBaHHS pe3y/ibTATIB HABYAHHA

Ne Tremu Jenna ¢popma 3aouna dopma
Bun pobotu KinpkicTp Bun podotu Kinbkicth
OaJiB OaJtiB
T1 JlabopaTopHe 3aHATTS 3 - -
T2 JlaGopaTopHe 3aHATTS 3 JlaboparopHe 3aHATTA S
T3 JlaGopaTopHe 3aHATT 3 - -
T4 JlaGopaTopHe 3aHATTS 3 - -
TS5 JlaGopaTopHe 3aHATTS 3 - -
T6 JlabopaTopHe 3aHATTS 3 - -
T7 JlaGopaTopHe 3aHATTS 3 JlaGopaTopHe 3aHATTA 5
T8 JlabopaTopne 3aHATTS 3
T9 JlaGopaTopHe 3aHATTS 3
T10 JlaGopaTopHe 3aHATTS 3 JlaGopaTopHe 3aHATTA 5
T11 JlaGopaTopHe 3aHATTS 3
T12 JlaGopaTopHe 3aHATTS 3
T 13 JlabopaTopne 3aHATTS 3 JlaGopaTopHe 3aHATTS 5
T 14 JlaGopaTopHe 3aHATTS 3
T 15 JlabopaTopne 3aHATTS 3
I[TMK Tect 15 - -
- - - KonrtposabHaa pobota 40
Cyma 60 CymMma 60
Hincymrosui eK3aMeH 40 €K3aMEH B T.4. 40
KOHTPOJIIb
TectyBaHHs 20 TectryBaHHs 20
[TuceMoBa BIANOBIb 20 [TuceMoBa BIAMOBI b 20
Cyma 100 100

9. 3aco0M HABYAHHSA

TexniuHi 3ac00M HABYAHHS: TEPCOHAIBHI KOMIT FOTEPU 3 MiIKIIOYCHHSIM 0
Mepexi [HTepHeT.

[lpy mpoBedaeHHI 3aHATH 32  JUCTAHIIWHOW  (QOPMOIO  HaBYAHHS
BUKOPUCTOBYIOThCA AMCTAHIINHI miuargopmMu i 1HQOpMaAIIHHO KOMYHIKAIIHHI
texuooriii (Moodle, Google Classroom, DingTalk, ZOOM Cloud Meetings, Skype,

Viber, WeChat, Telegram, cortiaasHi Mepexi TOIIO).
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10. PexomenaoBaHi axepesia inpopmanii
OcHoBHa JiTepaTypa

1. OcuoBu 3arampHoi ximii: HaBuampauii  mociOumk. / C.}HO.Kenbina,
O.I".Hesuncwkuii, O.1.JIiuko, O.B.fInoBcrka. - Mukonais: HYK, 2014. -192 c.

2. Kaminceka €.I'., Kenpina C.}O. MeTtoanuHi BKa3iBKU JJIS IIJATOTOBKH
1o nabopaTopHux poOiT 3 ximii. - Mukonais: YJIMTY, 2015. -37c.

3. 3arampHa XiMmis. «OCHOBHI IOHATTA Ta 3akoHW Ximii. CucTemaTuka
HEOpPraHIYHUX CHoJyK». [IoCIOHMK 7Sl CTYAEHTIB TEXHIYHUX HANpsIMiB MiATOTOBKU

4. Tony6es A.B., Jlucia B.1., KoBanenko 1.B., Tapacenko I'.B. Ximisa. — K.:
Bunasuunteo Konmop, 2018. — 578 ¢

5.Kensina C.1O., Kaminceka €.I'., ComosiioBa JK.d. MeTtoanuuH1 BKa31BKH

T ATOTOBKHU 70 JabopaTopHUX poOiT 3 Kypcy Ximii. ExciepumenTanbpHa
yactuHa. Po3aua 2. - Mukoaais: HYK, 2016. - 25 c.

6. Kaminceka €.I'., Keapina C.}O., Mamenko B.B. MertoauuHi BKa3iBKH
"Knacu Heopraniunux crnonyk".- Mukonais: HYK, 2015.- 31 c.

7. Keapina C.1O., SInoscbka O.B. MeToauuni BKa31BKU s IMIATOTOBKH JI0
nabopaTopHuUx poOIT 3 Kypcy ximii. Yactuna 2. EnekTpoximivdi mporecu. -
Mukomnais: HYK, 2015. - 64 c.

8. Kennina C.}1O., HeBuncekuit O.I'., Jliuko O.Il. Metoauyni BKa3iBKH IS
MiATOTOBKU 10 JabopaTopHuUX poOIiT 3 kypcy ximii. Yactuna 3. Enementun
HeopraHiyHoi xiMii. BinactuBocti metanis.. - Mukonais: HYK, 2014. -55c.

9. Kenwina C.1O., Jliuko O.1., HeBuncekuii O.I'., Mamenko B.B., Kynamaesa
H.B., T'ipna JI.M. 301pHUK 1HAWBIAYaJIBbHUX 3aBAaHb 3 XiMii. - Mwukonais:
YIMTY, 2015.- 123c.

10. Kenwsina C.FO., Kaminceka €.I'. Enepretmka Ta HanmpsMOK XiMIYHUX

nporieciB:MeronuuHi Bka3iBku. - Mukonais: HYK, 2016. - 40c.

JonomizkHa JiTepatypa
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1. Ksacuunpkuii B.B. Teopis 3BaproBaibHuUX mpolieciB. JlocaikeHHS
(I13UKO-XIMIYHUX 1 METaNIypriiHUX NpOLEciB Ta 3AaTHOCTI MeETallB [0
3BaproBaHHs. HaBu. nmocioHuk. - Mukomais, YIMTY, 2002, - 184 c.

2. I'puropsesa B.B., Camiiinenko B.M., Cuu A.M. 3aransna ximis. [ligpyunuk
115t By3iB. - KuiB: Buma mkoina, 1991 - 432 c.

3. Kammuak f.M., Kimx6ano B.B., Koryp b.4. ta 1. Ximis. 3agadi, BipaBu, TECTH:

HapuanbHuii mociOHUK. - 2-T€ BU., Iepepo0. 1 aor. - JIbBiB: CBit, 2001.- 176 c.

11. Indopmaniiini pecypcu B iHTepHeT

1. BipryanbHa XimiuHa Jlabopatopiss TBOpYoi TIpynu EIbHUKOBOI-
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
«bi10ioTeKa EKOJIOTIYHUX 3HaHb» I|HCTUTYTY €KOJIOTIYHOTO YIpaBIIHHS Ta
30araHcoBaHOro npupojokopuctyBanns http://iem.org.ua/biblioteka

5. Ocgitniit moptan THATY http://op.tsatu.edu.ua
6. Haykosa 6i6mioteka TIATY http://www.tsatu.edu.ua/biblioteka/

7. X1Misl. “XiMiuHa TEPMOJIMHAMIKA™ [EnexTpoHHHMi pecypc]-
http://service.library.ntu-kpi.kiev.ua/documents/9-10- 168.rar
8.  Ximig.  “Ximiuna  tepmoauHamika’  [Enextponnmii  pecypc]-

http://ela.kpi.ua/handle/123456789/20912
9. Ximis. “XimiuHa KiHeTHKa Ta piBHOBara” [EmekTpoHHU pecypc] -

http://ela.kpi.ua/handle/123456789/20913

Po3po6HuK K.T.H., JOLIEHT Oxkcana JIPO3/]
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JlopaTok
IIuTaHHs AJ8 MOAYJIbHOT0 KOHTPOJIIO

1. IIpeamert ximii. 3HaUY€HHA XIMIYHUX AUCLUIUIIH IPHU BUBYEHHI MPUPOIU Ta
PO3BUTKY TexHIKU. DyHIaMEHTaIbHI XIMIYHI 3aKOHHU.

2. IlapameTpu ra3oBoro crany pedoBuHu. HopmainbHi yMOBH.

3. IlonsaTTs Moo, MonbHu 00'eM 3a H.y. Bu3HaueHHS MONSPHOI Macu rasy
3a MOJIbHUM 00'eMOM. 3akoHM A cTaHy ineanbHoro rasy (boiins - Mapiortra,
[Tapns, I'eit-JIroccaka, 00'ennanuii, JlanbToHa).

4. 3akoH ABOraJpo i BACHOBKH 3 HHOTO. IIOHATTS BiTHOCHOT I'YCTHHH IIEPIIIOTO
razy 3a ApyruMm. BuzHaueHHs MOJISIPHOT MacH Ta3iB 3a BITHOCHOIO I'yCTHHOIO.

5. 3akoH MeHneneeBa-Knaneiipona. YHiBepcaiabHa ra3oBa crajia, il BUBEICHHS
ta 3HaueHHsS B Cl. BuszHaueHHss MOJsIpHOI Macu raszy 3a 3aKOHOM MeHjeneeBa-
Knaneunpona.

6. CrexiomeTpuyHi 3aKOHH, iX BIJHOCHHW XapakTep (30epexeHHs MacH,
CTaJIOCTI CKJIQy, KpaTHUX BITHOIIICHb). BinxXuneHHs BiJ HUX.

7. TIoHATTS €KBIBaJIEHTa PEUYOBMHU Ta MOJISIPHOI Macu €KBIBaJICHTA. 3aKOH
€KBIBaJIEHTIB, IOr0 MaTeMaTUYHUN BUpa3. Po3paxyHKH €KBIBAJIECHTIB Ta MOJSIPHHUX
Mac €KBIBaJICHTIB €JICMCHTIB 1 CKJIaJHUX PCUOBHH.

8. OcHOBHI TMOJIOkKEHHSI Teopii OynoBU atoMiB. byaoBa GararoenekTpOHHHUX
aToMiB. bynosa snp.

9. Bigkpurtsa, 1O TMOKa3ald CKJIaAHICTE OyJ0BH aToMmiB. SIBuIe
Pal0aKTUBHOCTI.

10. Enextpon Ta #oro xapaktepucTuku. I[IpoToH Ta HEHTpoH 1 iX
xapakTepucThku. Mojens 0y10Bu aToMiB 3a Pesepdopaom.

11. KBanToBa teopis cBitia [nanka. OcHOBH KBaHTOBOT MeXaHIKU. [loHATTS
PO CTHEKTPH aTOMIB Ta CKJIAJHUX PEUOBHH.

12. Mopens 6ynoBu atomy BoaHio 3a bopom. [Toctynatu bopa. Buznauenus
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eHeprii, paailycy opOiTH Ta 4acTOTH BUIIPOMIHIOBAHHS 3a Teopiero bopa. Hemomiku
Teopii bopa.

13. MBoicta mpupona enektpoHa. PiBusuus ne bpownsa. Ilonarts mpo
CICKTPOHHY oOpOiTans. MMOBIpHMI XapakTep KBaHTOBOI MexXaHiku. IIpHHIHI
HEBU3HAauUeHOCTI [ elizenOepra.

14. PiBusuus Illpeninrepa. XBwiboBa (yHKINS Ta Ti XapaKTEPUCTUKH.
XapakTepucTUKA KBAaHTOBUX uucen. EHepris, ¢opma, po3TanryBaHHs €JIEKTPOHHUX
opOirtasieii B aToMmi.

15. Bu3HayeHHS CTaHy €JIEKTPOHY B aTOMI 3a JIOMIOMOTOI0 KBAaHTOBUX YHUCE.
BbynoBa GaraTo eneKTpOHHUX aTOMIB.

16. Ilpunnunu Tta mnpaBuia NOOYAOBM EIEKTPOHHUX OOOJIIOHOK aTOMIB.
Enextponni ta enekTpoHHO-TpadiuHi GopMyIu aTOMIB Ta 10HIB.

17. Cyuacne dopmyitoBanHs nepioguunoro 3akony /[.I. Menzaeneesa. bynosa
nepiognyHoi cucteMu. [IpuHUuMNU po3ranryBaHHS €JIE€MEHTIB B IepioAax, psjlax,
rpynax, miarpymnax.

18. IlepioguyHa 3MiHa BJIACTHUBOCTEH aTOMIB 1 10HIB €JIEMEHTIB (paiyciB,
MOTEHITIAMIB 10HI3AIll, CIOPIAHEHOCTI /O EJIEeKTPOHY, EJIEKTPOHETaTUBHOCTI Ta
BIJTHOCHOI €JIEKTPOHETaTUBHOCTI, BAJICHTHOCTI Ta CTYTEHI OKMCHEHHS) MPU 3pOCTaHH1
NOPSAJIKOBOIO HOMEPY B IepioAax Ta rpynax. BHyTpilHi1 nepiogu4HOCTI.

19. I[lepiognuna 3MiHA BJIACTUBOCTEH XapaKTEPUCTHUYHUX CIIOJIYK C€JIEMEHTIB
(OKCHIIB, TIIPOKCHU/IIB, COJIEH) B 3aJIEKHOCTI BiJ OYJIOBH 1X aTOMIB.

20. TToHATTS Ta BU3HAYEHHS XIMIYHOTO 3B's3Ky. CIIOCOOM yTBOpPEHHS 3B'A3KY.
KoBanentuuii (mosisspHUii Ta HEMOJMSPHUH ), I0HHUN, METATIYHHH 3B'SI30K.

21. EHepreTuuHi, reOMETPUYHI Ta €IEKTPOHHI XapaKTEPUCTUKUA KOBAJIEHTHOTO
3B's13Ky.  [losICHEHHS KOBaJeHTHOTO 3B'SI3KYy 3 TOUKH 30py METOJa BaJCHTHHX
3B'I3KiB.  HacwyeHicTh Ta HampaBleHICTh 3B'S3KiB. Tumu 3B'A3Ky 3a CHOCOOOM
NepEeKPUBAHHS Ta JIOKAJI3aIlI€I0.

22. Teopis riOpunmsamii. ['eomerpuyna koHgirypamiss wmojiekyna. Tumu
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MDKMOJIEKYJIIPHOT B3a€MOII1.

23. Tepmoximiuni piBHAHHA CTaHAapTHI YMOBU MPOBEICHHS MPOIIECIB.

24. CranpgapTHi TEIUIOTH YTBOpPEHHS Ta 3ropsiHHA. 3akoH l'ecca Ta i#oro
BHUCHOBKH. Bukopucrtanus 3akony ['ecca B TepMOXIMIYHUX PO3pAXyHKaAX.

25. Tlepmmii 3akoH TepMOAMHAMIKH JUIsI 130JbOBAHUX Ta HEI30JIhOBAHUX
cucteM. [lonstts erranemii. Criocobu 11 po3paxyHKy.

26. [Ipyruii 3aKOH TE€pMOJIWHAMIKH. 3arajibHi MOHATTS MPO €HTPOIMit0. 3MiHa
EHTpoIli MpH (a30BUX NEPEXoAax 1 B XIMIYHUX npoliecax. Po3paxyHku eHTponii

27. BOnuB EHTaNbIIHOTO Ta EHTPOIMIMHOTO (PaKTOpiB HA XIMIYHI MPOIECH.
Enepris. I'166ca. PiBusaHs [100ca. Bu3HaueHHS MOXIHMBOCTI Ta HaIpsSMKY
1300apHux npoueciB. Enepris ['eabmromnsua.

28. IlIBuakicTh XIMIYHUX IPOIIECiB. 3aJIeKHICTh MBHUIKOCTI BiJT Yacy.

29. 3asiexHICTh IBUJIKOCTI BiJ] KOHIEHTpAIlil pearyounx pedoBuH. Kinetuune
PIBHAHHS XIMIYHUX IPOLECIB 1 HOro BU3HaYeHHs. KoHCTaHTa MIBUIKOCTI.

30. 3anexHicTh mMBUAKOCTI Bia Temmepatypu. [Ipasuno Bant-T'odda 1 #ioro
MaTeMaTU4YHu# Bupa3. TemneparypHuit KoeQili€eHr.

31. 3anexHICTh KOHCTAaHTH IUBUIKOCTI Bix TemmepaTypu. PiBHSHHS
Appeniyca. Enepris akTuBartii Ta ii po3paxyHoOK.

32. XimiyHa piBHoBara. KoHcranrta piBHOBaru Ta ciocoo ii Bupasy.

33. punamun Jle Hlatenbe. BukopuctanHs WOTo Mpu BU3HAUYCHHI HAMPSMKY
3MIiHU PIBHOBAard B CHCTEMI.

34. Ximiynuit karaniz. Buau karamisy.

35. Po3umnu. 3aranbHi MOHATTS MO iX TUNH, BUAW Ta kmacudikamii. 60.
[TpuroryBanus po3unHiB. CriocoOu Bupasy CKIIaay pO3YHHIB.

36. Teopii posumneHHs. [losicHEHHs TMpOIECIB PO3UMHEHHS. 3akoHU
17IealbHUX PO3YMHIB.

37.I'igpomni3 coneil. lo0yTOK pO3UMHHOCTI.

38. Po3umnmM enekTpoiitiB. [30ToHIUHMN KoedimieHT. CTymiHb AUCOITIAII].
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Teopis cnabkux enekTpoiTiB. Teopiss CUIBHUX EJIEKTPOJIITIB.

39. Jucomiaris Boau. lonanit moOyTok Bomu. BogHeBuit mokazHuk. Meroau
BU3Ha4YeHHs pH.

40. I'igpomiz comeit. KinbkicHI XapaKTepUCTUKH T1APOITI3Y.

41 .OBP. Enextponni nponecu. Enextponni noreHuiain. OKUCHO-BITHOBHI
peakiii. OCHOBHI OKMCHHMKH Ta BiTHOBHUKH. OKHCHO-BIJIHOBHI €KBIBaJE€HTH Ta ix
PO3paxyHOK.

42. Enextpomu. Enextpoximiuni mporecu. EnexTpoaHi HamiBpeakxiiii.
[ToHSATTS IPO €AEKTPOHUN TTOTESHITIA.

43. TampBaHiyHI e€JdeMEHTH. THUOM TajlbBaHIYHUX €JIEMEHTIB. MeToau
BU3HAYEHHSI €JICKTPOIHUX MOTEHIIaTIB.

44, TepmomuHamika TrajdbBaHIYHOTO enemeHTa. PiBasHHs  Hepucra.
PospaxyHok enekTpoaHux mnoteHiianiB. KoHcTaHTa piBHOBaru OKHMCHO-BIJTHOBHMX
IPOLECIB Ta ii po3paxyHOK. THUIHU eNeKTPOIiB.

45. Po3paxyHok raiapBaHiuHOro enementa. Busnauenns EPC. Psa aktuBHOCTI
METaJiB, TOr0 3MICT 1 BIIACTHBOCTI.

46 . OcHOBHI XapaKTepuCTHKHU enektpomnizy. [lomspusarnis. ['yctuna ctpymy.
[lepenanpyra B eJIEKTPOXIMIYHUX MPOIIECax.

47. Tlpouiecu Ha eneKTpoAax MpHU enekTpoiisi. KinbKicHI XapakTepUCTHKU
eJeKTpoizy. 3akoHu dapajes.

46. BukopucTaHHS €JEKTPOXIMIYHUX TIPOILECIB y MPOMHUCIOBOCTI.
Busznauenns kopo3ii Ta kiaacudikalis KOpo3iiHUX NpoueciB. XiMiuHa KOPO3is.

48. EnextpoxiMiuHa Kopo3is. TepMoanHaMika Ta KIHETHKA €JIEKTPOXIMIYHOT
KOpO3ii.

49. lenonsipu3anis. Tunu Aenoaspu3aiiiftHuX MpoieciB.

50. Koposis 3amiza i iioro cruiaBiB, KOJbOPOBUX METaliB Ta iX CIUIaBiB y
PI3HHX yMOBaxX

51. Knacudikaris meTomiB 3axucTy Bij Koposii. JlakodapOoBi MOKPHUTTS.
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Meranei nokputTsa. CriocoOu HaHECEHHS, XapaKTePUCTUKU, KitacudiKallii.

52. TIOKpUTTS OKCHUIHUMH Ta COJNIbOBUM I IUIiBKamu. EnexTpoxiMiuHun
(MPOTEKTOPHMIA Ta KATOHUI) 3aXUCT. [Hr161TOpH KOPO3Ii.

53. Tunm 3B'SI3KIB B TOMOCHOJyKaX MeTajiB. MeTamiyHUi 3B'SI30K 1 HOTO
XapaKTEPUCTHKH.

54. Bu3HaueHHsI MOHATH €JIEMEHT-METall Ta MeTall - KOHJIeHCOBaHa (haza.

55. PosramryBanus metamB B Ilepioguuniii cuctemi. bynoBa eneKTpOHHHX
000JIOHOK s-, P- 1 d-mMeTalliB.

56. CrinHOBa BaJICHTHICTD 1 CTYMIHb OKUCHEHHS B METaJaX.

57. Kpucraniuai cTpyKTypu MetaimiB. Teopis OyI0BU KOMIIEKCHUX CITOJYK

METAJIIB
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