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BCTYII

IIporpama cknaneHa Ha mijactasi OcBITHBOI porpamu nMpogiabHOI CepenHbOi OCBITH
BbaxMyTChKOTO KOJNEIKy TPAHCIIOPTHOI 1HPpacTPpyKTypH, 3aTBepmkeHoi 11.05.2018 poky
Tany3b 3Hanb 27 Tpancnopt, CnemianbHicTh 273 3aMi3HUYHUAN TPAHCTIOPT

IIpeameTom MUCHUIUTIHKA € BUBYEHHS 3arajbHAX 3aKOHOMIPHOCTEH mepediry sSIBUIL IPHUPOIH,
OCHOB CBITOPO3YMIHHSI Ha PI3HUX PIBHAX MI3HAHHS NMPUPONHUYO-HAYKOBOI KapTHHHU CBITY. BuBueHHS
Kypcy Ximii 3abe3rneuye 3HAHHS TEOPETHYHUX OCHOB JJISl TOAANBIIOTO OBOJIOMIHHS TEXHIYHUMH Ha-
BYAJIbHIMHU AUCLIUATUTI HAMH.

Mizk mucuuminapsi 38's3ku: MITH.02.03  "®iszuka", MITH. 02.01 "MatemaTrka".

IIporpama HaBYAJIBHOT JMCHHUIIIHH CKJIAJAETHCS 3 TAKHX 3MiCTOBHX MOAYJIB:

MIIH.02.07.01 Beryn. IlepioguuHa cucTemMa Ta nepiogUYHUI 3aK0H. XiMisl IK npeMeT NPUPO-
Ao3HaBcTBA. PoJib XiMil B pO3BHTKY NPOMHCJI0BOCTI TA TPAHCTIOPTY Y KpaiHu.
ATOMHO-MOJIeKYJ/IsIpHe BUCHHSI

PiBHSAHHS XIMIYHUX peakLiii Ta CTeXiOMETPUYHI PO3PaXyHKH. SHAYESHHS

aToMHO-MOJeKyJsipHOro BYeHHs. [1D.C.28 TTP.P. 176.002 OcHOBHI 3aKOHU

X1Mil.

MIIH.02.07.02 IlepionnuHuii 3aK0H i 0ya1oBa aToma

[1d.C .28 ITP.P. 176.003 KBanTOBa ME€XaHiKa 1 KOPITYCKYJISIPHO-XBHIBOBUH Ayalli3M BUITPOMI-
HIOBAHHSI.

Enextponni ¢popmynu. Bruus enekTpoHHOi Oy10BU aTOMIB Ha BIIACTHBOCTI €JIEMEHTIB.

MIITH.02.07.03 Ximiunuii 3B's130K i 0y10Ba MOJIEKY.JI
[1d.C.28 ITP.P. 176.004 YTBOpeHHs Ta TUIK XiMIYHOTO 3B's13Ky. KoBasieHTHMIT 3B's130k. MeTon
BAJICHTHHX 3B'SI3KiB 1 MOJIEKYJISIpHUX opOiTaneil. lonHuit 38's130k. BogHeBwii 38'5130K.
Meraneuii 38's130k. KopoTki BimoMocTi po koMmIuiekcHi crionyku. [Ipaktiana podota Ne 1.

MIIH.02.07.04 Exeprernka i HAanpsiMmJeHICTh XiMIiYHHX Npouecis
BHyTpiluHS eHepris Ta eHTabIIIs.
[Md.C 28 .TII1.P. 177.001 3akoH ['ecca Ta TepMOXiMIYHI PO3PAXYHKH.
EnTpomis, enepris [166ca Ta cripssMOBaHiCTh IPOLIECIB.

MIIH.02.07.05 XimiuHa KiHeTHKA i XiMiYHA piBHOBara
IIBuakicTe xiMiuHOI peakiiii. JlaHiroroei peakuii. Karamis.
[1®.C 28 IIILP. 177.002 XimiuHa piBHOBAra.

MIIH.02.07.06 Po3unnan
[T JI.30.ITTT.H. 183.002 Bona. Po3uunu enextponitiB. Konoigni cucremu. Teopist enextponti-
truHOI aucouiamii. [iapoi3 coseit.
I1d J1.30.ITT.H. 183.003 JIoOyTok po3urHHOCTI. ucoriiarist Bogu. BogHeBuii noka3sHuk. by-
¢bepHi po3unHU.
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MIIH.02.07.07 OxucHo-BigHoBHi peakuii. OcHOBH enexTpoXimii

[1®.J1.30.1T11.H.183.004 OkucHO-BITHOBHI peaxiiil.

CB.C.22.III1.P.147.003 EnexTpoani noTeHmiamd. P/l cTaHAapTHUX €IEKTPOJIHUX NTOTCHIIATIB
MeTaniB. ['ajpBaHiuHHE efleMenT.

3axkonn @apazgest. Enexrpoiis. ['areBaHoTeXHIKA.

Koposis metaniB. Buau koposii. Cyts enekTpoximMiuHol Kopo3ii. Makpo-, MikporaabBaHOKOPO-

3141.
Metonu 3axucty Bia kopo3il. EnekrpoximivHwii 3axucT. [HTIGITOPH KOPO3ii.
ITpaxrtuyna po6ora Ne 2.

MIIH.02.07.08 MeTaan

3arajpHa XapakTepUCTHKa METATIB Ta CIaBiB. MeTanu B mpupoi. 3araieHi cnocodu 1o0y-
BaHHs MeTaniB. Qi3uyHI | XiMiUHI BJACTHBOCTI METAIIB 1 CTUIABIB.

Mertain 1 CIUTaBY Ha 3aJII3HHYHOMY TpaHcTopTi. Komnnekcra KOHTposHa poboTa.

IIpakTtuyna pobora Ne 3.

MIIH.02.07.09 CneniansHi nuTaHas ximil
Ximist monimepiB. BracTHBOCTI TONIMEPIB Ta 1X 3aCTOCYBaHHs Ha 3aIi3HHYHOMY TPaHCIIOPTI
IIpakTiuna podota Ne 4,

MIIH.02.07.10 Poab ximii y cycnisibcTBi. OXopoHa HaBKOJHIIHEOTO cepenoBuma. Exostoriuni
npobjeMn HA TPaHCNOPTI

[1d. 1.01.I111.01.02 Pons ximii y cycninberBi. OXopoHa HaBKOJIMIIHLOTO cepefoBHIIa. Exorno-
riygi npoGiemMu Ha TPAHCIOPTI.

1. META TA 3ABJIAHHSI HABUAJILHOT JITUCITUTIIITHA

1.1. MeTow BHKJIaJaHHS HABYAIBHOI JUCHMIIIIHY «XiMis» € BceOluHa MiAroToBKa Cremiami-
CTa, CIIPOMOJXKHOTO Ha OCHOBI OTPUMAaHHX 3HaHb, HABMYOK Ta BMiHb PO3MI3HABATH Ta MIPOBOIUTH 3aX0-~
1M 1o 3abe3neueHHI0 HaaiiHOl poboTH, Oe3meKy pyXy TMOT3diB Ta TEXHIKKA OE3MEKH 111 9aC BUKOHAHHS
pOGIT B yMOBax CIipaBHOI poOOTH, OE3MEKH TPAHCTIOPTYBAHHS PEUOBHMH.

1.2.  OcHOBHMMM 3aBJAHHAMH BUBYEHHN THCIMILIIHU «XiMia» €:

- PO3KPHTTS €IHOCTI PEHOBHH MPUPOIH, X PI3HOMAHITHICTE ¥ PO3BHUTOK BiJl MPOCTHX A0 CKITal-
HHX, 3aJICIKHICTh BIACTHBOCTI PEUOBHHH B OYIOBH, 3B'I30K TEOPIT | MPAKTHKH;

- MPUALISAETHCA HOTJIMOIEHOMY BUBYEHHIO OKHCHO-BIIHOBHHX IPOLIECIB, BIaCTHBOCTEH METaliB,
HOJIMEPHHUX MaTepialiB Ta iX BHKOPHCTAHHIO Ha TPAHCHIOPTI a TaKoX poJIb XiMmil y CyCHiJIBCTB] Ta
€KOJIOTIYHMM TIpodiIieMam.

1.3 3rigHo 3 BUMOTaMK OCBITHBO-TIPOQECIHOT IpOrpamMu CTY/ICHTH TTOBHHHI:

3HATH:

IIOHATTS «aTOM», «MOJIEKYJIa» OCHOBHI I10JIOKEHHS aTOMHO-MOJICKYIISIPHOTO BYEHHS, OCHOBHI
3aKOHHM XiMiT; OMepyBaHHs OCHOBHMMY MMOHATTAMH KBAHTOBOT MEXaHiKY; (OPMYJITIOBaHHS IIEPIOJHYHO-
ro 3axony 3a JI.I. MeHueneeBuM 3 ypaxyBaHHsM OYyZOBH aTOMIB; TUTIM XIMIYHOTO 3B 3Ky, METOJ Ba-
JICHTHUX 3B’A3KIB i METO MOJIEKYISPHAX OpOiTaiel; MaTH MOHSTTS PO KOMILIEKCHI CTIOMyKH, Ta iX
pOJTb B TIPUPOIL; OCHOBHI CTaHMAPTHI TEPMOAWHAMIYHI BETMUMHK; TIOHATTS «XIMIYHI peakiii», 3aKoH
nirounx Mac, npuHunn Jle-Illatanee; cmocoOu BUpaXeHHs KOHIEHTpauii po3duHiB, TiIpomi3 CONeH;
rajlbBaHIUHI €IEMEHTH, KOPO3i0 MeTasIiB, 1T BHIH Ta 3aXHCT Bi/J KOPO3ii; 3HAXOMKECHHS METAJIB B IIPH-
po/ii, OCHOBHI criocobu MoOYBaHHS METaiB, BIaCTHBOCTI METalliB 1 CIJIaBiB Ta IX 3aCTOCYBaHHs Ha
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TPaHCTIOPTi; BIACTHBOCTI HEMETANIB Ta 1X CIIOTYK, YMOBH iX 0O€3Me4HOTO MepeBe3eHHs Ha 3ali3HHYHO-
MY TpaHCIOpTi; Gy0Ba Ta BIACTUBOCTI MOMIMEPIB, 3aCTOCYBAHHS iX Ha TPAHCIIOPTI;
pOJTb XiMil B )KHTTI CYCIIUIBCTBA 1 Ha TPAHCIIOPTI, €KOJIOTIYHI TIpoGIeMH TMOB’ sI3aHi 3 TPaHCIIOPTOM.,

BMiTH:

BU3HAYUTH MOJIEKYJSIPHI MacH, BHKOHYBATH CTEXIOMETPUYHI pO3paxyHKH 3a GOpMyTaMH i piB-
HAHHSAMM, CKJIAJATH €IEKTPOHHI GOPMYIN BU3HAUUTH CTYIIHE OKUCHEHHS Ta XapaKkTePHU3yBaTh Ximid-
HI BJTACTHBOCTI €JIEMEHTIB Ta IX CIOJYK; CKJIAIAaTH CXEMY YTBOPEHHS MOJIEKYJ 3 PI3HUMH THIIAMH
3B’SI3Ky Ha3WBaTH KOMIUIEKCHI CHOJIYKH, TTMCATH PIBHSHHA X AMCOMIAIIT, BUKOHYBATH PO3PAxXyHKH 3a
TEPMOXIMIYHIMH PIBHAHHSIMHA; BUKOHYBATH PO3PAXyHKH, BAKOPUCTOBYIOUN 3aKOH JIIOYMX Mac, npa-
B0 Bant - I'ogda; ckagatn MOIeKyISIpHO-10HHI PIBHSIHHS TAPOII3Y COJICH, BU3HAYHTH BOTHEBHHN
MOKa3HUK, PO3B’A3aTH 3aJa4i Ha BU3HAYCHHS KOHIECHTpAUIl pO3YHHIB: MACOBI YaCTKH, MOJISIPHOTL, HOP-
MaJIbHOI KOHIIeHTpallii po34MHiB, MOJIAIBHOCTI, BU3HAYMTH OKWCHUKHY, BiIHOBHHUKH, CKJIalaTH PiBHSH-
HS OKHCHO-BIIHOBHHX peaklliil, cxeMy rajlpBaHiuvHHX eleMeHTiB, BusHauuTH iX EPC Ta camocnpomix-
HICTH TPOTIKAKRHS NPOLECIB; CKIJANaTh CXEMH €NEKTPONi3y pO3IUIaBiB Ta PO3UWHIB, NePeAOaYnTH BH-
KOPHCTaHHS METaJIIB i CTUTABIB 3a X BJIACTHBOCTSIMH; PO3MI3HABATH PEUOBHHH 3a 1X BJIaCTHBOCTSIMH.

CdopmoBani komnerenmil

Komnerenuisi, moxo BupimeHHs npod.eM Ta 3aga4 coniaiabHol Aisiib- | AdpeBiaTypa Kom-
HOCTI, iIHCTPYMEHTANbHHX TA 3arAJIbHO — HAYKOBUX 32124 neTeHil
Komnerenuil coniaabHo — ocofucTicHi: KCO
PO3YMiHHS HeOOXiAHOCTI JOTPHUMAHHS 300POBOTO CNOCO0Y XHTTS KCO—2
3ara/ibHOHaYKOBi KOMIIeTeHIIl K3H
0a30Bi 3HaHHA (PyHAaMEHTAIBHUX HAYK K3H. 4
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1. IH®OPMAIIIMHUIA OBCST HABUAJIBHOI JUCHHUILIIHA

PexomennoBanuii po3nozin o6cAry HaByanpHOi po6GOTH 32 POOOUMM HABYATLHUM TIJIAHOM y BUIIS L
tabauni (tabnuns 2.1).

Tabnmuua 2.1. PexoMengoBanuii po3noain o0csary HaBdaabHOI po6oTH 3a poGOYNM HABYAIBHUM
IUIaHOM

KiabkicTs roauu

B 1. 4.
3 . * . = P i
Ne [ludpu Ga0kis 3vicTonx Moay.tis, mudpu suicropux | o | S 1 JlaGopar Camocri
. v bOI N HHA
3/ MOIYJIB Ta iX HA3BH S S lopHuxTa
= X pobGora
> w2 [IpaKTHY
< = HHX
1 2 3 4 5 6
MIIH.04.01 Beryn. 3naueHHs1 aTOMHO-MOJIEKY JASIPHOTO 4 2 2
{ BYCHHs. XiMisl ik nnpeaMeT Npupoao3HaBcTBa. PiBHAHHSA
XIMIMHHUX peakuUiil Ta cTeXioMeTpHUHI PO3paxyHKH. 2 2
[eTopist BiakpurTa nepioauuuoro 3akony /. 1.
Mennesieea. IlepiognyHa cucremMa e1eMeHTIB.
1.1 |[1®.[.01.1111.0.02.10 OcHoBHI 3aKOHH XiMil. 2 2
2 MIIH.04.02 Iepioanunuii 3akou i 6y/10Ba aToma 4 I
2.1 |KBaHTOBa MexaHiKa i KOpITyCKyJspHO-XBUIBOBHH yasi3m 2 2
BUIIPOMIHIOBaHHS.
2.2 |Enextponsi ¢popmyau. B enekTpoHHOT OyIOBH aTOMIB Ha| 2 2

BJIACTUBOCTI EJIEMEHTIB.

MIITH.04.03 KopoTki BitoMOCTi Np0 KOMILIEKCHI CTIOJTYKHU:
3 MOHSITTS, CKJIa/l, HOMEHKJIATYpa. Y TBOPEeHHS 3 2: 2 4
KOMILTEKCHEX cnoayK. Jluconiaiiis KOMIIJIEKCHUX CHIOOYK.
KoncTranTa HecTiiiKOCTI.

YTBOpEHHs Ta TUITH XIMIYHOro 3B's13Ky. KoBasleHTHUMH

N MeToa BaJIeHTHUX 3B SI3KiB 1 MOJIEKYJIAPHUX 2 2
opbiTaseil.

3.2 - - - 2 2
loHHuUit 3B's130K. Bo/tHeBHH 3B's130k. MeTaneBui 3B'5130K.

33 KopoTki B1IOMOCTI PO KOMILICKCHI CITOTYKH: TIOHATTS, 5 5

> CKJIAJ[, HOMEHKJATypa. Y TBOPEHHS KOMIUIEKCHHX CIIONYK.
Jlucorriaitisi KOMIUIEKCHUX crioyk. KOHCTaHTa HeCTIMKOCTI.

34 JlabopartopHa pobota Nel «KommnexcHi crionyku» 2 2

4 . o . 6 4 2

MITH.04.04 EnepreTuka i HANpsAMoK XiMi4HHX NpoueciB

4.1 BHYTpIlIHS €HEeprist Ta €HTaJbIIIA. 2 2

4.2 [Exransnis. 3akon ['ecca ta TeopeTHYHI pO3paxyHKH. PilteHHs 2 2
BITpaB.

473 |ExTpomnis, edepris ['100ca Ta clipsMOBaHICTS MPOLIECIB. 2 2

PilneHHs Bnpas.




[Tponosxxenns tabnuui 2.1

1 2 3 4 5 6
MIIH.02.07.05 XimiuHa KiHeTHKA i XiMiuHa piBHOBara 4 4
5.1 [IBuakicte XiMiuHOI peakulii. Jlanutorosi peakuil. Karanis. 2 2
5.2 [Id.C.28.I11.P.177.002 XimiyHa piBHOBAra. 2 2
6 MIIH.02.07.06 Po3uunu 4 2 2
| 61 [1D.J1.30.1111.H.183.002 Bopa. Po3uunu enexrposnitie. Konoi-
: nHi cucreMu. Teopis enexTposiTiuHOT pucouianii. ['iaposmis co- 2 2
e,
62 [1d./1.30.I1I11.H.183.003 ducouianis Boad. BoaHesui mokas-
’ HuK. Bydepni pozunnu. Crioco0u BUpaXKeHHs! KOHLEHTpauil po- 2 2
3UMHIB: MacOBa YaCTKa, MOJISIPHA, HOPMAJILHICTB.
7 MIIH.02.07.07 OxncHo-BiaHOBHI peakuil. OcHOBM e/leKTpo- 12 S 2 2
XiMmii.
[1d.J1.30.1T11.H.183.004 OkucHo-BIAHOBHI peakmii. 3Haxo-
7.1 |DKEHHs CTYIEHIO OKMCHEHHS €NEMEHTIB y CKIAAHUX COTYKax. 2 2
Tunu OKMCHO-BIAHOBHUX PIBHSAHB 33 CXEMOK) peakilii MeTo10M
PIBHSIHB €JIEKTPOHHOTO DanaHcy.
. . es ')
7.2. Jlabopatopua podota No 2 «OKHUCHO-BIAHOBHI peakiiiy. 2 =
73 CB.C.22.I1I1.P.147.003 EnextponHi notenuianu. Pga crannap-
: THHUX €JIEKTPOAHUX MMOTEeHLIaTiB MeTaliB. ['albBaHiuHUH elle- 2 2
MEHT.
. . 2
74 3axonu Papanes. Enextponis. ['anbBaHOTEXHIKA. 2 -
7.5  |Koposis MetaniB. Buau xopo3ii. CyTb eneKTpoXiMiuHOT KOpo3il. 2 2
Makpo-, MiKporajJbBaHOKOPO3isl.
7.6  [MeToau 3axucTy Big kopo3ii. EnexTpoxiMiuHuii 3axuct. [Hridi- 2 2
TOpU KOPO3ii.
g MITH.02.07.08 Meranu. 3araapHa XapakTepHCTHKA MeTaJliB 6 5
i ciiiaBiB. Meranu y npupoji. 3arajpHi criocodu 100yBaHHS. 4
y npup y
DizuyHi i XiMiuHI BJJACTHBOCTI MeTaJlB i C11aBiB.
g1 3aragpHa XapaKTepPUCTHKA METAIB Ta CIUlaBiB. MeTaiu B 1pu- 5 .
' poni. 3aranpHi criocoOu JoOyBaHHs MeTamiB. Di3UuHI 1 XIMiUHI -
BJIACTUBOCTI METAJIIB 1 CI/1aBIB.
8.2 A . Lo - 2 2
JlaboparopHa pobota Ne 3 «BnacTUBOCTI METaNIB 1 CILIABIBY.
8.3 Meranu i CIIaBH Ha 3a1i3HUYHOMY TpaHcnopti. KomjiekcHa 2 D
KOHTpOJIbHA poOoTa.
? MITH.02.07.09 CneuianbHi nHTAHHSA XimMIT 4 2 2
9.1 Hemeranu. Ximist monimMepiB. BracTUBOCTI mosiMepiB Ta iX 3a- 9 )
: CTOCYBaHHS Ha 3aJII3HUYHOMY TpaHcnopTi. CriocoOM oTpUMaHHs
OJIIMEPIB.
9.2 Jlabopatopua pobora Ne 4 «BnacTHBOCTI NOJTIMEPIBY 2 2
10 |MIIH.02.07.10 Poan ximii y cyenizibeTBi. Exosoriuni npo- 2 2
0JieMH Ha TPAHCIOPTI.
Benoro: 54 26 8 20

CopssMOBaHMH Ha MpPHIIETJICHHS YMIHb NPUTAMaHHUX TUIIOBIH 3a/iaul Ta BHPOOHMYIN QyHKUIT Bij-
nosigHo Bumor AIIIT Ta OKX, mo Haseaeni y tadmuui 2.2 — 2.21, Ha OCHOBI BIANOBIIHOT 3MICTOBHOT Xa-
PaKTEPUCTHKH.



Beryn

VY BCTYMI aKIEHTYETHCS yBara Ha €HICTb PCYOBHH NMPHPOJIH, TX Pi3SHOMAHITHICTH 1 PO3BHTOK
BIJI IPOCTHX JI0 CKIIAIHUX, 3alCKHICTh BJACTHBOCTI PEYOBHH Bij OYI0BH, 3B'I30K TEOPii I MPaKTHKH.
Marepianu 3aranpHol Ximil 00’ €THYIOTBCS B €MHE I1iJIe TICPIOIMYHUM 3aKOHOM, THITAMH XIMIYHHX
3B’S3KiB, 3aKOHOMIPHOCTAMH TIepeliry caMoCIIpOMOXKHHUX XIMIUYHUX peakIliil.

Oco0nmBa yBara mpuALISETHCS MOTTHOICHOMY BUBUEHHIO OKHCHO-BITHOBHUX TIPOLECIB, BJIac-
THUBOCTEH MeTaliB, MOJIMEPHUX METaNIB Ta TX BUKOPUCTAHHIO Ha TPaHCITOPTI.

1. MIIH.04.01 Beryn. Ilepioanuna cucrema ta nepioanuHui 3akoH. XiMis sik npeamer
NpUpoOA03HABCTBA. PoJib XiMil B po3BHTKY NMPOMHCI0BOCTI Ta TpaHCNOPTY YKpaiHH.
ATOMHO-MOJIEKYJIAPHE BUCHHS

TemaTnuna xapakrepucTuka 3Mi¢T01k\0r0 mMoxayas 1

1.1 PiBusiuHg XiMIYHUX peakIliil Ta crexXioMeTpUYHi po3paxyHKu. 3HAYEHHS ATOMHO-
MOJIEKYJAPHOr0 BYCHHS

Tab6mus 2.2 Bumorn OIIIT ta OKX
u Ha3Ba Koau chopmo-
Bupofuuua tl)p," ) _ dop
N . THIIOBOY 3a74a- 3micT, mudp Ta XapakTepUCTHKA YMIHHA BAHHUX KOMIIe-
HKIis .. . e
y 4j JisiAbHOCTI TeHILii

(-) — BU3HAYATH MOJIEKYJIIPHI Macu, BUKOHY-
JOCITITHUIIBKA BaTH CTEXIOMETPHYHI PO3PaxXyHKH 3a popmy-
JTaMH 1 pIBHSAHHAMH .

3MicTOBHA XapaKTepHCTHKA 3MiCTOB—aro moay.s 1
PiBHSIHHS XiMIYHUX peaxiiii Ta cTexioMeTpu4Hi po3pAXVHKH. 3HAYEHHS ATOMHO-
MOJIEKYJISPHOI0 BYEHHSA

Ximis sik Hayka 1mpo 0yJI0BY, BIACTHBOCTI, MEPETBOPEHHS, 3aCTOCYBaHHs pe40oBUH. [IoHATTS
PO MaTeprO Ta PEYOBHHHU. 3HAUYCHHS XiMii Y PO3BUTKY TEXHIKH, O10JIOTIT, MEJIMIIMHY Ta IHIINX Taly-
3ell HapoAHOTO rocrmoaapcTea. OCHOBHI MOHSATTS 1 3aKOHHU XiMii.

VY pe3ynbTari BUBUCHHS 3MICTOBHOTO MOJYJISl CTYACHT MOBHHEH:

3HATH :

TIOHSITTSI «aTOMY, «MOJIEKYJIa», OCHOBHI MTOJIOXKEHHS aTOMHO-MOJIEKY/IIPHOTO BUCHHS, OCHOBHI
XIMIYHI 3aKOHHU.

BMIiTH :

BU3HAYATH MOJIEKYJISPHI MacH, BHKOHYBATH CTEXIOMETPHYHI PO3paxyHKH 3a GOopMylam¥ i pis-
HSHHSAMH .

MixaucuunainapHi 38’ a3Ku:
¢bi3uka — OynoBa aTOMY Ta MOJIEKYJTH, Ta30Bl 3aKOHH.
MaTeMaTHKa — KBaJpaTHI piBHSHHS, CHCTEMH PiBHSIHb, JOTapHUpMH.
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Beryn

[

VY BCTyIi aKIIEHTYETHCS yBara Ha €IHICTh PEUOBHH NPUPOIH, 1X PI3HOMAHITHICT | pO3BHUTOK
BLI IIPOCTHX JI0 CKJIAJHNX, 3aJICKHICTh BIACTHBOCTI PEYOBHMH BiJl OYI0BH, 3B'A30K TEOPIT i MPaKTHKH.
Marepianu 3araapHol Ximil 06’ €AHYIOTBCS B €AMHE I1iJ1€ TIEPIOANYHNUM 3aKOHOM, THITAMH XIMIYHHX
3B’5I3KiB, 3aKOHOMipHOCTSMH TIepeOiry caMOCIpOMOXHUX XIMIYHUX peaKiliil.

OcobmmBa yBara npuaiisie Thest TOTMTUOICHOMY BHBUEHHIO OKHCHO-BITHOBHUX MTPOIECiB, BIlac-
THUBOCTEH METANIB, MOJIMEPHUX METANIIB Ta IX BUKOPHUCTAHHIO HA TPAHCTIOPTI.

1. MIIH.02.07.01 Beryn. Ilepionnuna ciuerema Ta mepiognyHuii 3akon. Ximis Ak npeamer
npupoao3HaBceTBa. PoJib XiMil B pO3BHTKY NPOMHCIOBOCTI Ta TPAHCTIOPTY Y KpaiHH.
ATOMHO-MOJIEKYJISIpHE BUCHHS

TemaTHYHA XaPAKTEPHCTHKA 3MICTOB-@ro MoayJis 1

1.1 PisaugHHA XiMiYHNX peakiii Ta cTexXioMeTpUYHI PO3PAXYHKH. JHAYEHHS aTOMHO-
MOJIEKYJISIDHOT0 BUYCHHS

Tabmuus 2.2 Bumoru OIII1 ta OKX
u Ha3Ba Koau copmo-
Bupo6uuya bp . ) ) Pop
byHKmis THHOBOI 3a1a- 3MmicT, mup Ta XapakTePpUCTHKA YMiHHA BAHUX KOMIIe-
y qi JisLILHOCTI TeHIiH

(-) — BHM3HAYATH MOJIEKYJIIPHI MacH, BUKOHY-
JOOCIITHHUIIbKA BaTH CTEXIOMETPHUYHI PO3paxyHKH 3a (popmy-
NaMH 1 piBHSHHSIMH .

3MicTOBHA XapaKTepUCTHKA 3MICTOB~0 ro Moay.ast 1
~
PigHsiHHSI XiMIYHUX peaklliii Ta cTeXioMeTPUYHI PO3PAXYHKH. 3HAYEHHS ATOMHO-
MOJIEKYJISIDHOT0 BYEHHS

Ximist six Hayka 1po O6ynoBy, BIaCTHBOCTI, IEPETBOPEHHS, 3aCTOCYBaHHS PEYOBHH. [IoHATTS
TIPO MAaTEPIO Ta PEYOBUHHM. 3HAYECHHS XIMiT y pO3BUTKY TeXHiKH, 0i070Til, MEAWIIMHH Ta IHIIKUX raiy-
3¢ HApOAHOTO rocrnoaapeTsa. OCHOBHI MTOHSTTS 1 3aKOHM XiMil.

Y pe3yabTari BUBYEHHSI 3MICTOBHOTO MOJYJISl CTYJICHT ITOBHUHEH:!

3HATH :

TIOHSTTS «aTOM», «MOJIEKYJIa», OCHOBHI MOJIOXKEHHS aTOMHO-MOJIEKYISIPHOTO BYEHHS, OCHOBHI
XIMIYHI 3aKOHH;

BMiTH :

BM3HAYATH MOJEKYJISPHI MacH, BUKOHYBATH CTEXIOMETPHYHI PO3paxyHKH 3a (OpMy/aMH 1 piB-
HSIHHSAMH .

MixkmucuunninapHi 3B’ A3KkH:
¢bizuka — OyI0Ba aTOMY Ta MOJIEKYJTH, Ta30B1 3aKOHH.
MareMaTHKa — KBaJpaTHi PiBHSIHHS, CHCTEMH PiBHSIHb, JJOTapu(MH.
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TeMaTH4HA XapaKTePHCTHKA 3MICTOB—OT0 MOY.Isi 2
\
1.2 1P.C.28.11P.P.176.002 OcHOBHi 3aKOHH XiMmii

Tabnums 2.3 Bumoru OIIII Ta OKX
HIndp, na-
P Koau copmo-
BupobHuua | 3Ba TUIIOBOI ) o,
. . 3MmicT, mudp Ta XapaKTepUCTHKA YMIHHS BAHUX KOMIIe-
dyHKUin 3agadvi ais- oo
. TeHuii
JILHOCTI
(-) — BM3HAYATH MOJIEKYJISIPHI MacH, BUKOHY-
JOCITi THHIbKA BaTH CTEXIOMETPUYHI po3paxyHKH 3a hopmy-
JaM¥ 1 pIBHIHHIMH

3MicTOBHA XapaKTepHCTHKA 3MICTOB—0r0 MOy sl 2
\

OcCHOBHI 3aKOHH XiMii

BukopucranHst 3aKOHIB XiMii ip# pilteHHi 3anad. IIpukiany pedoBrH 3 MOCTIHHNUM i TTepeMiH-
HuM ckiaagoM. Ckiafatu QopMyny po3paxyHKY BiTHOCHO! I'YCTHHH OAHOTO ra3y 3a iHIIHM.

V pesynbraTi BUBYEHHS 3MICTOBHOTO MOMYJIS CTYJCHT MIOBHHEH:

3HATH

MOHSATTSA «aTOM», KMOJICKYJIIa», OCHOBHI IOJIOXEHHS ATOMHO-MOJICKYIAPHOTO BUCHHS, OCHOBHI

XiMIiYHi 3aKOHH,
BMITH :

BH3HAYaTH MOJICKYNSIPHI MacH, BUKOHYBATH CTEXIOMETPHYHI PO3paxyHKH 3a Gpopmymam¥ i pis-

HSIHHAMU .

MixaucuuniiHapHi 3B’ a3KkH:
¢izuxa — Oy10Ba aTOMY Ta MOJIEKYITH, Ta30Bi 3aKOHH.
MaTeMaTHKa — KBaJpaTHi PIBHSHHSI, CHCTEMH PiBHAHB, JJoraprudMu.

2. MIIH.02.07.02 IlepioanunHii 3aKkoH i 6yaoBa atoma

TemaTn4dna xapakrepucTHKa 3MiCTOB—0ro Moay.asi 3
2.1 OIP.C.28.11P.P.176.003 KanroBa MexaHika i KOPOYCKYJISIPHO-XBUILOBHH JIYaaizM

BHUIIPOMiHIOBAHHS
Tabnums 2.4 Bumoru OIIIl ta OKX
IIn Ha-
bp, N Konu cdop-
BupoOnuua | 3Ba THNOBON . .
. . . 3micT, midp Ta XapaKTepPUCTHKA YMIHHA MOBaHHX
dyHKuis 3apadi gis- .o
. KOMIIETeHIIii
JBHOCTI
() — ckyanaTH €IeKTPOHHI Ta eJIEKTPOHHO-
. rpagiyni M BH3HAYATH CTYMEHI OKHCHEH-
T i — padiyni GopmMyJIH, BU3 gqg ety ’
HsI Ta XapaKTepH3yBaTH XIMidHI BIaCTHBOCTI elle-
MEHTIB.
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3MicTOBHA XapaKTePHCTHKA 3MICTOE-0r0 MoxyJs 3
. . o\ . .
KBanToBa MexaHika i KOpIYCKY/JISIPHO-XBHJIbOBHI /1yaJi3M BUNIPOMIHIOBAHHS

Mopneni 6ynoBu aTOMIB:

1) Mopens Pezepdopna;

2) Teopis bopa; .

3) Ksanrtosa mozmens. BnactuBocTi enextpoHa B atomi. [Ipasuito ITayni. Ksantosi uncra.

VY pe3ynpTari BUBUCHHS 3MiCTOBHOTO MOAYJIS CTYJAEHT ITOBHHEH:

3HATH:

(bopMyTIOBaHHS TepiogudHOro 3akony 3a JI.I. MenmeneeBum 3 ypaxyBaHHAM OyIOBH aTOMIB,
OTepyBaHHS OCHOBHHUMH ITOHSTTAMH KBAHTOBOI MEXAHIKH.

BMIiTH:

CKJIaZIaTH E€JIEKTPOHHI Ta eJeKTPOHHO-rpadivyHi GopMysH, BU3HAYATH CTYIIEHI OKHCHEHHS Ta
XapaxKTepu3yBaTH XiMiUHI BIACTUBOCTI JIEMEHTIB.

. MixkaucuuniiHapHi 38’ 13KH:
(biznka — OynoBa aTOMy Ta MOJIEKYJTH, OCHOBH KBAHTOBOT MEXaHIKH;
MaTeMaTUKa — KBagpaTHI PIBHSHHS, CHCTEMH PiBHsHb, Iorapi(Mu, OCHOBH CTEPEOMETPIi.

TemMaTU4YHa XapaKTePUCTUKA 3MICTOB-Oro Moay.as 4
2.2 Egexrponui dopmyau. Bojug ejiekTpoHHol 6VI0BH aTOMIB HA BJACTHBOCTI

€JIEMEHTIB
Tabmnns 2.5 Bumoru OIIIT Ta OKX
in Ha-
bp, . Koau cdop-
Bupo6nnua | 3Ba THmoBoi . .
. .. 3micT, mudp Ta XapaKTepHCTHKA YMIHHA MOBaHHX

dbyuxuin 3anauqi aisd- -

. KOMIIeTeHHi

JIbHOCTI

(-) — cKJIazaTH eIEKTPOHHI Ta €lIEKTPOHHO-
rpadiuHi GopMyJTH, BU3HAYATH CTYTICHI OKUCHEHHS
Hocniganueka Ta XapaKTEpH3yBaTH XiMIUHI BIACTHBOCTI €JI€MEH-
TiB Ta 1X CHONYK BUXOIIUH 3 TOJOXKECHHIM y Tepio-
TUYHIA cucTeMl Ta OyIOBH aTOMy

3MiCTOBHA XapaKTepHCTUKA 3MiCTOB~0ro Moayns 4
Enexrponsdi ¢popmysiu. Bnaus elekTPOHHOT GyI0BU aTOMIB HA BJACTHBOCTI €JIEMEHTIB

bynosa enektporHux 060oHOK. [TpaBmio KieukoBcbkoro, XyHaa. EnekTpoHHI popMyH.
BrivB enexTpoHHOT OYZ0BH aTOMIB Ha BIACTHBOCTI €JIEMEHTIB.

V pe3ynbTaTi BHBUEHHS 3MICTOBHOI'O MOAYJIA CTYACHT TTOBHHEH:
3HATH:

bopMymoBaHHs nepioaHYHOTO 3akoHy 3a J[.I. MeunenceBuM 3 ypaxyBaHHSM OyIOBH aTOMIB;
OllepyBaHHSI OCHOBHMMH MOHATTAMH KBAHTOBOI MEXaHIKH.
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BMITH:

CKJIAJaTH €JIEKTPOHHI Ta eNeKTpoHHO-TpadiyHi GopMysH, BH3HAYATH CTYNEeHI OKMCHEHHS Ta
XapaKkTepyu3yBaTH XiMIUHI BIACTHBOCTI €JIEMEHTIB Ta 1X CIIOJYK BHXOJISUH 3 MOIOKEHHIM Y Tepioand-
Hilt cucTeMi Ta OyIOBU aTOMY.

MisxkaucuunainapHi 38’ a3KH:
¢iznka — OyIOBa aTOMY Ta MOJIEKYJTH, OCHOBH KBAHTOBOT MEXaHIKH;
MaTeMaTHKa — KBaJpaTHi PIBHSHHS, CHCTEMH PiBHIHB, TOTapH()MH, OCHOBH CTEPEOMETPII.

3. MIIH.02.07.03 Ximiunuii 38'a30K i OyZ0Ba MoOJIEKYT

TemaTH4HA XapaKTEPHCTHKA 3MICTOB~OI0 MOAYJIA S
3.1 I1D.C.28.11P.P.176.004 YrBOopeHHsi Ta TMIH XiMivdoro 3B’ 3Ky, KoBasenTHuii 38'a-
30Kk. MeToJ BAJEHTHHX 3B’ A3KIB | MOJIEKYJISAPHUX opOiTaJeil

Tabmuus 2.6 Bumorn OIIIT ta OKX
HIn Ha-
¢p, Koau copmo-
Bupoonuua 3Ba THIO~ . .
) . ] 3MicT, MUPP Ta XapakTepHCTUKA YMIHHS BAHHX KOMIIe-
Ppyuxuis BOI 3a7a4l »
. . TeHUIi
JiSVIBHOCTI

(-) — BHU3HAYATH CTYIIHb OKUCHEHHS, CKIIadaTH
CXEMH YTBOPEHHS MOJIEKYTT 3 PI3HUMH THIIaMHU
3B’SI3KY; HA3UBATH KOMIIJIEKCHI CTIOJIYKH, PIBHSHHS
ix mucomiarii

JNOCITIAHUIBKA

3MicTOBHA XapaKTEePHCTHKA 3MICTOB+0I0 MOIYJISI 5
Yreopenud Ta Tunu Ximiunoro 38’sa3ky. KosajgenTauii 38'a30k. Meron BajeHTHHX
3B’ A3KIB 1 MOJIEKVJIAPHUX opOiTasiel

CyuacHi ysBNeHHs PO MPHPOY XIMIYHOTO 3B’S3Ky. THWNH XIMIYHOTO 3B’SI3KY:KOBAJEHTHUH,
ioHHMH Ta MeTamiuHuHi. XiMiuHHE 3B'A30K Y TBEPAMX TijlaX, 3a/IEXKHICTh (Pi3HUYHUX BIACTHBOCTEH pe-
JOBMH BiJl BUAY XIMIYHOTO 3B’ 53Ky MiX YacTKaM# B KpucTanax. IIpoctoposa 6ynosa pedosns. Kopot-
Ki BiTOMOCTI ITPO KOMIUIEKCHI CIIOTYKH.

ITpuknaayu pevwoBWH 3 TAKUMK BHAAMH 3B’s3kiB . CKagaTH CXeMH YTBODEHHS MOJIEKYIT; TOsIC-
HIOBATH 1X BIACTHBOCTI.

y pezyanaTi BHBUCHHS 3MICTOBHOIO MOOyJid CTYJACHT MMOBUHECH!

3HATH:
TOHSITTS « €JIEKTPOBANICHTHICTH », KCTYIEHb OKHCHCHHS», «METAJIEBICTEY, «XIMIUHHUH 3B'I30K»,
THITH XIMI9HOTO 3B’A3KY, MaTH MOHATTS PO KOMIUICKCHI CTIONYKH Ta iX poib B NPHPOAL i BH-
KOPHCTaHHS B TPOMHUCIIOBOCTI;
BMITH:
BU3HAYATH CTYNEHb OKHCHEHHS, CKJIaJaTH CXEMH YTBOPEHHS MOJIEKYJ 3 DI3HUMH THIIAMH
3B’S13Ky; Ha3MBaTH KOMILUICKCHI CIIOJIYKH, CKJTalaTH PIBHSHHA 1X AUcoUialil.
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MiskamcnunuainapHi 3B’ A3KH:
dbiznka — OyI0Ba aTOMY Ta MOJIEKYJIH 3 TOUKH 30pY KBAaHTOBOI MEXaHIKH.
MaTeMaTHKa — OCHOBH CT€PEOMETPil, TPUTOHOMETPIi, GYHKIIIT Ta Tpadiky.

TemaTHyHA XapaKTepUCTHKA 3MiCTOB-0I0 MOIY.Is1 6
3.3 Koporki BiZoMocTi mpo KOMILIEKCHI CITOJVKH

Tabmums 2.8 Bumoru OIIIT ta OKX
In Ha-
op, . Koau chopmo-
Bupo6uuua | 3Ba THNOBOI . .

. . 3MicT, mudp Ta XapakTepUCTHKA YMIHHHA BaHUX KOMIIe-

dyHkuis 3ajgavi gisi- v

) TeH Uil

JIBHOCTI

~ e

(-) — BHU3HAYATH CTYIIHb OKUCHEHHS, CKJIaIaTH
CXEMH YTBOPEHHS MOJIEKYJ 3 PI3HUMU TUTIAMHU
3B’S13KY; Ha3WBATH KOMILJICKCHI CITOJTYKH, PiBHSH-
Hsl iX Tucotianii

JOCTIAHUIIbKA

3MicTOBHA XapaKTepHCTHKA 3MiCTOB~0ro Moay.sis 6
KopoTki BiioMocCTi NP0 KOMIIJIEKCHI CITOJYKH

Crkitazl, HOMEHKJIATypa, 100yBaHHS TUCOIIAIlis KOMITUTEKCHHUX CTIOYK. 3HAXOUKEHHS Y TPHPOi
T4 3aCTOCYBAHHS.

V pe3ynpTari BHBUEHHS 3MICTOB»OI'O MOZYJISI CTYAEHT MTOBHHEH:

3HATH:

TIOHATTS « ENEKTPOBAIIEHTHICTH », KCTYTIEHb OKACHEHHS», «METAICBICTbY, «XIMIUHHHA 3B'A30K»,
THIHA XIMIYHOTO 3B’SA3KY, MaTH TOHATTS PO KOMIUIEKCHI CIIOMYKH Ta X pojb B HPUPOL 1 BUKOpPHC-
TaHHs B TPOMHCTIOBOCTI;

BMITH:

BU3HAYATH CTYNEeHb OKHCHCHHS, CKJIaJaTH CXE€MH YTBOPEHHS MOJIEKYN 3 PI3HMMH THIIaMH
3B’A3Ky; Ha3WBaTH KOMILUICKCHI CIIONYKH,1acaT piBHSHHS X quconianii.

MixaucHUILTIHAPHI 3B I3KH:

(i3zuxa — Oyn0Ba aTOMY Ta MOJIEKYJIH 3 TOUKH 30pY KBAHTOBO! MEXaHIKH.

MaTeMaTHKa — OCHOBH CTEPEOMETDIii, TpuroHomeTpii, pyHKIIT Ta rpadiku.

JladopaTtopHua poGora Ne 1
[HCTpYKTaXX 3 OXOpPOHH Tpalli NPH BHKOHAHHI MOCTiAiB. JIOCHIUKEHHS YTBOPEHHS KOMIIIEKC-
HUX CHOJYK, iX JUCOIaIs.
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4. MIIH.02.07.04 Enepreruka i HanpsmJieHicTh XiMiYHHX npoueciB

TeMaTHYHA XapaKTEePHCTHKA 3MiCTOB+0Tro MoxyJist 7
4.1 BHyTpilIHs eHepris Ta eHTAJbITis

Tabnuus 2.8 Bumorn OIIIT ta OKX
HIn Ha-
p, . Koau cdopmo-
BupoOHuua | 3Ba THIIOBOI ; .

. . . 3micT, mudp Ta XapakTepHCTHKA YMiHHS BaHUX KoMIle-

(pynkuis 3axavi aisi- .

. TEeHIii

JLHOCTI
DOCTITHUIIBKA () — BUKOHYBATH PO3PAXYHKH 32 TEPMO-
XIMIYHEMH PIBHSHHIMH.

3MICTOBHA XapaKTePHCTHKA 3MiCTOB10r0 MOy st 7
BHyTpimiHA eHepris Ta eHTAJIbIIA

[Monstrs xiMiunOT TepMoarHamMiky. Termoi edekTr XiMIUHMX peaxilifi. BHYTpilHs eHepris Ta
eHranbmis. 3akoH Tepmoximii. Eatpomis. Exepris ['i66ca. HanpsMieHicTs mponecis.

OcHOBHI NMOHSTTS XIMIYHOT TepMOoaAnHaMikd. BHyTpimmHs enepris. Ilpukiany XiMIYHHX npore-
CiB, SKi HAYTh 3 IOTJIHHAHHAM Ta BHILICHHIM TEMIa.

YV pe3yabpTari BUBYSHHS 3MICTOBHOI'O MOAY/IS CTYACHT IIOBHHEH:

3HaATH:

OCHOBHI CTaHJapTHI TepMOJWHAMIYHi BETHYHHM — BHYTPIUIHS CHEPris, SHTaJbMis, EHTPOITis,
eHepris I'i00ca; 3akoH ['ecca;

BMITH:

BUKOHYBaTH PO3PAXYHKH 32 TEPMOXIMIYHUMHU PIBHSHHSAMH.

MixkaucuuILTiHAPHI 3B’ SI3KH:
¢di3nka — TepMOAWHaAMIKA

MaTeMaTHKa — MOHATTS o 10 AddepeHmiana, qudepeHian Ipyroro mopsaKy.

TemaTHyHa XapaKTepPHCTHKA 3MICTOB~0r0 MOay.as 8
4.2 I1PD.C.28.1111.P.177.001 3axon I'ecca Ta TepMoXiMiuHi po3paxyHKH

Tabmung 2.9 Bumoru OIIIT ta OKX
HIndp, Ha-

. Koau edpopmo-

Bupo6uuua | 3Ba THNOBOY . . i chop
. .. 3micT, mudp Ta XapaKTepHCTHKA YMIHHSA BAHUX KOMIie-

PpyHkuin 3ajaui qis- Tenuiit

JbHOCTI
JOCIiTHHIIBKA (-) — BHKOHYBaTH PO3PAXYHKH 3a TEPMO-
XIMIYHUMH PiBHAHHAMH.
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3MicTOBHA XapaKTEPHCTHKA 3MiCTOB~0ro Moy 8
3akon I'ecca Ta TepMOXiMiUHI pO3paXYHKH

Po3rnsanaloTbes MOHATTS :eHTaIBIIS, CTaHmapTHA TEIUTOTa YyTBOPEHHS XIMIYHUX PEUOBHH.
3akon I'ecca. CrnincrBo 3akoHy I'ecca. TepMOXiMiuH1 po3paxyHKH TETUIOBOTO €PEKTY.

VY pe3ynsTari BUBUEHHS 3MiCTOBHOTO MOJYJISt CTYACHT TTIOBHHEH

3HaATH!

OCHOBHI CTaHJapTHI TEPMOJHWHAMIYHI BEJTMYMHHM — BHYTPIIUHS €HEPTisl, CHTAJBIIS, CHTPOTIs,
eneprist I'i66c¢a; 3akon ['ecca;

BMITH:

BUKOHYBATH PO3PaXyHKH 3a TEPMOXIMIUHMUMH PiBHSIHHSIMH.

MixxaucnunainapHi 38’ s3Kku:
disuka — TepMoarHaMiKa
MaTeMaTHKa — TMOHATTS Wo 10 audepeniana, nudepeHtian Apyroro NopsaKy

TemaTu4Ha XapaKTepUCTUKA 3MiCTOB-0ro Moay.Jist 9
4.3 Eutponisi, enepris I'i66ca Ta cipssMoBaHIiCTL HpoUeciB

Tabmuus 2.10 Bumoru OIIII ta OKX
HIn Ha-
dp, . Koawn cpopmo-
Bupo6unuya | 3Ba THNOBOI . .

. .. 3micT, LKHQP Ta XapaKTePpHCTHKA YMIHHSA BAHUX KOMIe-

byHKIis 3agadi ais- o

: TEeHUiH

JBHOCTI
TOCTLTHHIBKA (-) — BHWKOHYBATH PO3PaxyHKH 3a TE€pMO-
XIMIYHEMH PIBHSHHSMH.

3MicTOBHA XapaKTE¢PHCTHKA 3MICTOB~0T0 MOAYJIst 9
Entponisi, eneprisi I'i66ca Ta cupsiMoBaHicTh npouecis

Housirrs: enTpomnis. [puknany npoiecis, ki AayTh 31 3MeHIIEHHAM abo 31 301IbIIEHHSM €HT-
portii, PozpaxyHok 3MiHH eHTPOTIIT XIMIYHUX MPOTIECIB.
[Mousitst: enepris ['i66ca. CripsMOBaHiCTb ITPOLECIB.

VY pe3ynbTari BUBYEHHS 3MICTOBHOTO MOAYJISI CTYACHT ITOBHHEH:

JHaTH:

OCHOBHI CTAHMAPTHI TEPMOIWHAMIYHI BETUUMHU — BHYTPIIUHS CHEPTis, CHTANbIIA, EHTPOTIIS,
enepris ['i66ca, 3akou ['ecca;
BMITH:

BHKOHYBaTH PO3PaxyHKH 3@ TEPMOXIMIYHUMH PIBHAHHSIMH.
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MiskaucuumninapHi 38’ a3kn:
¢biznka — TepMoANHAMiKA
MaTeMaThKa — MOHATTS 1Mo 10 JudepeHtiiaia, rudepeHuial Ipyroro Nopsaxy.

S. MIIH.02.07.05 XimiuHa kiHeTuKa i XiMiuHa piBHOBara

TemaTn4yna xapakTepHcTHKA 3MicTOB—0r0 Moy s 10
S.1. HIBnakicTs ximiuHol peaknii. JJanuiorosi peaknii. KaraJis

Tabmunsg 2.11 Bumorn OIlIl ta OKX
n Ha-
p, i Koau cdopmo-
BupoOnuua | 3Ba THNOBO] ) .
. .. 3micT, WHP Ta XapaKTepUCTHKA YMiHHS BAaHHUX KOMIle-
$yHKIsA 3agadi qin- .
. TEeHIIH
JbHOCTI
i (-) — BHKOHYBaTH po3paxyH-
AOCIIHHUTBKA KH,BUKOPHCTOBYIOUH 3aKOH IiIOUMX Mac, MpaBuiio
Baut — I'odda.

3MicToBHA XapaKTEepHCTHKA 3MicTOB-Oro moxyasi 10
I suaKicTh XiMiuHol peaknii. Jlanworosi peakuii. KaraJi3

XiMigHa KiHeTHKa. | OMOreHHI Ta TeTepOreHH] peakilil MIBHIKICTh XIMIYHHMX peakuiH. 3ajiex-
HICTh IIBHAKOCTI peakilii BiA KOHueHTpanii. 3aKoH Airouux mac. BMiWB TemmepaTypy Ha WIBHAKICT
Ximiuamx peakuiit. [Ipasuno Banr-T'odda.

3akoH airounx mac. Pospaxyukm mBuakocTi ximiunoi peakuii. 3akon Baut-lI'odda. 3acrocy-
BAHHS KaTaJi3aTopiB y XiMiuHUX nmpouecax. HeobopoTni Ta 060poTHI XiMivuHi peakuii. XimMiuHa piBHO-
Bara. Koncranra xiMiyHoi piBHOBard. [Ipunnun Jle-1llarenbe.

V pe3ynbraTi BUBYEHHS 3MiCTOBHOTO MOJIYJISl CTYJCHT MIOBHHEH:

3HATH:

TIOHATTS «IIBUIKICTB XIMIYHOT peakIlii», 3akoH mitounx mac, mpuHumn Jle — HaTense.
BMiTH:

BHKOHYBATH PO3PaXyHKH,BUKOPUCTOBYIOUH 3aKOH AitOUMX Mac, pasuiio BanT — ['oda.

MixkaucuunaiHapHi 3B’ si3Ku:
(biznKa — OCHOBM KJIACHYHO! MEXaHIKH, PO3/i/T ~— IIBUIKICTH;
Maremaruka — AudepeHnianbHi piBHAHHS, iHTErpaji, BUAN IHTETpasiB, OCHOBHI BJIACTHBOCTI.
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TemaTn4yHa XapakTepHcTHKA 3MICTOB—0r0 Moay1s 11

5.2. H®.C.28.T111.P.177.002 XimiuHa piBHOBara
Tabnuns 2.12 Bumorn OIIII Ta OKX
udp, na-
. ¢bp, na- Koau cdopmo-
HpoOHHYA | 3Ba THNOBOI . .

. . 3micT, mHp Ta XapakTepHCTHKA YMIHHS BaHHUX KOMIIe-

Pyunkuis 3agavi ais- ‘o

. TeHLiH

JbHOCTI
JOCTILIHUIbKA (-) — BHKOHYBAaTH pO3paxyHKH,BUKOPHCTOBYIOUH

3aKOH IiIOYHX Mac, ipasuiio Bant — 'oda.

3MicTOBHA XapaKTePUCTHKA 3MIiCTOB.-0ro moays 11

XimMiuHa piBHOBAra

[Tpunuun Jle-lllarense. XimiuHa piBHOBara 000pOTHHX XIMIYHUX TTPOLECIB.

VY pe3ynbTaTi BUBYEHHS 3MICTOBHOTO MOJYJ/IS CTYACHT MOBHUHEH:

3HATH:

TIOHSITTS «IIBHIKICTB XIMIYHOT peakitii», 3aKou airounx mac, npuraum Jle — [larerse.

BMIiTH:

BUKOHYBATH PO3paxyHKH,BUKOPUCTOBYIOUH 3aKOH Aitouu Mac, pasuiio Bant — ['odda.

MixkaucuuniinapHi 3B’ a3Ku:
¢iznKa — OCHOBU KITACHYHOI MEXaHIKH, PO3ALT — WBHAKICTD;
MaTeMaTHKa — AU(EpeHIlianbHi pIBHSHHS, IHTErpasl, BUAHM IHTErpajiB, OCHOBHI BIAaCTUBOCTI.

6. MITH.02.07.06 Po3uunun

TemaTHyHa XapaKTepHCTHKA 3MiCTOB—Or0 Moy ist 12
6.1 H®./1.30.11T1.H.183.002 Boaa. Po3uunu eqaexrpoaitis. Kosoiani eucremn. Teopis

Tabmuis 2.13

eJekTpoiTH4HOl qucomiawdi. inpoJis coJieit

Bumoru OIIIT ta OKX

HIn Ha-
bp, . Koau cdopmo-
BupooHuua 3BA THIIOBOI ] )
. .. 3micT, mudp Ta XapaKkTepUCTHKA YMIHHS BaHUX KOMIle-
dyukuin 3ajgadi gif- o
) TeHLii
JILHOCTI
(-) — CKIlagaTh MOJICKYNSAPHO-IOHHI piB-
HSHHS T1IpoJli3y cojie, BU3HaYaTH BOJHEBHH Mo-
NOCTLTHALIBKA Ka3HHK, pO3B’SI3yBaTW 3adadi Ha BH3HA4YCHHS

KOHIEHTparii pO3uHHIB: MAacOBOI YacTKW, MOJSAp-
HOI, HOpPMaJIbHOI KOHIEHTpalii po34nHiB, MO~
JBHOCTI.
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3MicTOBHA XapaKTepHUCTHKA 3MICTOB-OT0 MOayJist 12

Boga. Po3uunu eaexrpoairis. Kogoinui cucremu. Teopid eexkTpoaituysol aucomiaii.
Liapoais coJieii

[ToHATTS TIPO HACHYEHI Ta TiepecuueHl po3uwnu. Po3unHHuK . Po3uuHHicTs, CiocoOu Bupa-
)KEHHS KOHLIEHTpAIlil pO3YHHIB: MAaCOBa 4acTKa PECUOBHHH B PO3YMHI, MOJISIPHA, €KBiBaJICHTHA (HOpMa-
TbHA), MONISATIbHA KOHIIEHTpalil. Po3unHy B XiMi4HINH mpakTHIl, 6i0oTiYHHX mponecax. EJeKTpoiTH-
9Ha AUCOoIallis BOIH. BoaHeBHI MOKa3HUK CEpPeOBHIIA.

VY pe3ynbTari BUBYCHHS 3MICTOBHOTO MOIYJISl CTYACHT TMOBUHEH:

3HATH:

0c0oOMHUBOCTI OyIOBH MOJIEKYJIH BOAM, SIK PO3UWHHUKA, TEOPIIO €NEKTPOIITHYHOT HHUCOLiaii,
criocobu BUPaKEHHS KOHICHTpPAIlil pO3YHHIB, TJIPOITi3 coneld;

BMITH:

CKNaJiaTH MOJIEKYJISPHO-10HH] PIBHSIHHS TiAPONI3y CoJiel, BH3HAYaTH BOJHEBWH TOKAa3HUK,
PO3B’s3yBaTH 3a1a4i Ha BU3HAYCHHS KOHIICHTPAIil PO3UHHIB; MACOBOT YaCTKH, MOJIIPHOT, HOPMaTBHOT
KOHIIEHTpAIlil pO3YHHIB, MOJISITEHOCTI.

MiskancuunainapHi 38’ A3KH:
(bizMKa — OCHOBM KBaHTOBOI MeXaHiKH, po31ii — Oy 10Ba MONEKYT;
MaTeMaThka — AudepeHialbHl Ta IHTErpallbHi piBHSAHHS, paay Mak/iopeHa.

TemaTHuHa XapakTepHUCTHKA 3MICTG R 20T0 MOy 13

6.2 1. /]1.30.1111.H.183.003 NoovToK po3sunHHOocTI. ducomianis Boan, BoauesHii nokas-
HuK. bydepni po3unnu

Tabnnus 2.14 Bumoru OIIII ta OKX

Iudp, Ha-

. Koan chopmo-
Bupo6Huua | 3Ba THNOBOI

) .. 3micT, WIHGPp Ta XapaKTepUCTHKA YMIHHA BaHUX KOMIIe-
Ppynxuin 3agavi gisi- N
. TEHLIiH
JIBHOCTI
(-) — ckiagatu MOJIEKYNSAPHO-10HHI piB-
HAHHS TLIPONI3Y COoMei, BU3HAUaTH BOTHEBUH 1o-
TOCHTIAHUIbKA Ka3HWK, pO3B A3YBaTH 3ajJadi Ha BU3HA4YEHHS

KOHUEHTpALll pO34HHIB: MacOBOI YacTKH, MOJISp-
HOI, HOPMAJIBHOT KOHIEHTpAIll pO34YMHIB, MOJISI-
JILHOCTI.,

3MicTOBHA XapaKTepPHCTHKA 3MiCTOE~0ro Moay.JIst 13
JodyTok pozununocrti. Jucouianis sBoan. Boanesuii noxkasunk. bydepsi pozunnm

KoHIeHTpallisl po3urHIB: MAcOBA YacTKa, MOJISIpHA, MOJISIpHA KOHIICHTpAaLlis €KBiBaJICHTHA.

VY pe3ynbTaTti BUBYEHHS 3MICTOBHOTO MOJYJISl CTYHAEHT TIOBHHEH:
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3HATH:

ocobnuBOCTI OyI0BH MOJIEKYJTH BOJY, SIK PO3YMHHWKAE, TEOPIO €JTEKTPOJIiTHYHOI AHCOMiaLii,
CTI0cOOM BHpaXXEHHS! KOHIICHTpAIIil pO3YHHIB, TLAPOJI3 COelt;

BMIiTH:

CKJIaJlaTH MOJIEKYJIAPHO-10HHI PIBHSHHA TiApONi3y coJjiel, BU3HA4YaTH BOJHEBHH MOKa3HHUK,
PO3B’sI3yBaTH 3a7adi Ha BU3HAYCHHS KOHIEHTPAIlT PO3UHHIB: MaCOBOT YAaCTKH, MOJISIPHOT, HOpMaJIbHOT
KOHLIEHTpAIIi] pO3YHHIB,MOJSIBHOCTI.

MixkaucuuniiHapHi 38’ s3Ku:
(hizHKa — OCHOBM KBaHTOBOI MeXaHiKH, po3/ia — 6y10Ba MOJEKYT;
MaTeMaTHka — AuQepeHIliaTbHi Ta IHTeTpaibHl PIBHAHHS, pIayd MakiopeHa

7. MIIH.02.07.07 OxucHo-BizHoOBHI peakuii. OcHOBH ejekTpOXimil

TemaTH4YHa XapaKTepUCTHKA 3MicTOR~0ro Moxyas 14
7.1 11P.J1.30.1111.H.183.004 OxucHo-BiIHOBHI peakuii

Tabmums 2.15 Bumorn OIIII ta OKX
ln Ha-
p, . Komm copmo-
BupoOHu4a | 3Ba TUMOBOY . .
. . . 3micT, mudp Ta XapakTepUCTUKA YMIHHSA BaHUX KOMIIe-
dyHKuis 3agadi aisi- o
. TeHlii
JILHOCTI
TOCTITHULIBKA (-) — BH3HAUUTH OKUCHWKH, BIIIHOBHUKH,
CKJIalaTH PiBHSHHSA OKHCHO — BIIHOBHHX peakxil.

3MicToOBHA XapakTepUCTHKA 3MiCTOB—~0ro Moay.ia 14
OxHCHO-BiIHOBHI peakilii

OKWCHEHHS 1 BiAHOBJICHHSA. EnexkTpoani nmoTeHiany. ['ansBanivHi eleMeHTH. Bu3HaueHHs
CTaHAapTHUX eneKkTponnux noreHiianis. EPC ranpBaniunmx enemMenTiB. Kopo3is MeTaniB Ta i BUIH,
3aXHCT METAJTIB BiJ KOpo3ii Ha TpaHcnopti. Enexkrponis. 3akonn ®apazes. 3acTocyBaHHs eIeKTPOI3Y.
CxnananHs OKMCHO-BIIHOBHHMX pEakIliif Ta BU3HAUEHHS IX THIIIB.

[Ipoueck OKWCHEHHS, BiHOBICHHS. BU3HAYCHHS CTYNEHI OKMCHEHHS €lIEMEHTa y CKIaTHHX
peuosrHax. CknananHs OKHCHO-BIIHOBHMX peaKiliil 31 cxeM Ha OCHOBI €JIEKTPOHHMX PIBHSIHB Oajancy.
3acTOCyBaHHS OKHCHO-BiTHOBHUX PiBHSHb.

VY pe3ynbTari BUBUEHHS 3MiCTOBHOT'O MOAYJIA CTYACHT HOBUHEH:

3HATH:

OyaoBy 1 MpUHIMN POGOTH TaTBBAHIYHUX €NEMEHTIB, 3aKoHH Dapases, KOpo3iro MeTanis, ii
BUIM Ta 3aXHCT BiJ KOPO3ii,

BMITH:

BU3HAYMTH OKUCHUKH, BIIHOBHUKM, CKJTaaTy PIBHSHHS OKHCHO — BIAHOBHHMX PEaKIlii.

MixkaucnuniiHapHi 3B’ I3KH:
¢i3nKa — raybpBaHiyHi eeMeHTH, 3akoHn Papazes.
MaTeMaTHKa — JudepeHiaibHi Ta IHTETPaNbHI PIBHIHHS.
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TemaTH4YHA XapaKTEePHCTHKA 3MICTOB—-oTO Moay.Jast 15
7.2 CB.C.22.1111.P.147.003 Exaexrpoari noreduiaau. Psy cTAaHIADTHHX €JIEKTPOAHHX I10-

TeHia iB MeraJaie, I'agbBadiuHHi ej1eMeHT

Tabnmuus 2.16

Bimors OITII 1a OKX

HIn Ha-
p, . Koau copmo-
BupoOnu4ya | 3Ba TUNOBON . .
. . 3micT, mHp Ta XapaKkTepUCTHKA YMiHHS BAHHX KOMIIe-
pyHKUin 3agadvi aisi- .
. TeHIiH
JILHOCTI
(-) — BH3HAYUTH OKHCHHKH, BIAHOBHHKH, CKIIa-
JIOCTTiAHUI[bKA JATH DIBHSHHS OKWCHO — BIJTHOBHHMX pEakIlil,

CXEMY TajlbBaHIYHMX €NIEMEHTIB, BH3HAuaTH iX
EPC.

3MicTOBHA XapaKTEePHCTHKA 3MicTOBL-0ro MoxyJist 15
EaexTpoani noreHuiaan. P craHgapTHHUX eJeKTPOAHNX MoTeHiaiB MeTauais, I'aJgbBa-

HIYHMI e/IEMEHT.

Cxema raapBaHivHOTO e1eMeHTy. OKHCHO-BIIHOBHI MTPOLECH Ha aHOI Ta KaTofi. BusHayeHHs
€JIEKTPOIHUX MOTeHIianiB MeTaniB. Busnauenus EPC.

Y pe3ynbTati BUBYEHHS 3MICTOBHOTO MOXYJIs CTYIEHT [TOBHHEH:

JHATH:

OynoBy 1 MpUHIMIT poOOTH ralbBaHIYHHX €IEMEHTIB, 3akoHM (Dapajges, KOpo3ito MeTaliB, ii
BHJHM Ta 3aXHCT BiJ KOPO3ii;

BMiTH:

BH3HAYWTH OKWUCHHKH, BITHOBHUKH, CKJIaZaTH PIBHSHHS OKHCHO — BiHOBHMX peaklil, cxeMy
rajlbBaHIYHHX €JIeMEHTIB, BU3HavyaTu iX EPC Ta caMocTIpOMOKHICTh ITPOTiKaHHS MPOIIECIB.

MixxaucuunIiHaApHI 3B’ A3KNU:
¢izuka — raneBaHiuHi eIeMeHTH, 3aKkoun Dapazes.

MateMaThka — Ju(epeHIiabHI Ta IHTCTPaTbHI PIBHSIHHS.

TemaTH4YHA XapaKTePUCTHKA 3MiCTOB—0ro Moy ist 16
7.3 MeToam 3axmcry Big koposii. EjgdexkTpoximMiunnii 3axuct. InriéiTopu Koposii

Tabnung 2.17

Bumoru OITIT ta OKX

Hn Ha-
p, . Koawu cdopmo-
Bupo6uuua | 3Ba Tunomoi . .
. . 3micT, wugp Ta XapaKTepUCTHKA YMiHHSA BARHHUX KOMIIe-
PpyHkuin 3ajaui ais- .
. TeHii
JBHOCTI
(-) — BH3HAUHUTH OKHUCHWKH, BiTHOBHHKH,
JOCITTHALIBKA CKJIaflaTH PIBHSIHHSI OKUCHO — BIAHOBHHX peaKilif,

CKIIa/IaTH CXEeMH €NIEKTPOIi3y pO3INaBiB Ta po3-
YHHIB.




20

3MiCcTOBHA XapaKTepPHUCTHUKA 3MiCTOB~0r0 Moy st 16
MeTroau 3axucty Bij Kopo3sil. EgekTpoximMiunuii 3axucr. Iariditopu xoposii

Bunm koposii: XiMiuHa, MakporajJbBaHOKOPO3is, MiKporambBaHOKopo3is, armocdepHa. CyTp
KOXXHOTO BHIY Kopo3sil. MeraneBuii, HeMeTalleBHH, XiIMIYHHM METOAM, X CyTh. MeTOAM HaHECCHHS
METAJIEBOIO 3aXUCTY. .

V pesynbTari BUBUEHHS 3MICTOBHOTO MOIYJISI CTYACHT MTOBHHEH:

3HATH:

OyIOBY i NpUHIMIT poOOTH TaJTbBAHIYHUX €JIEMEHTIB, 3akoHu Dapanes, Kopo3io MeTamis, 11
BUJIM Ta 3aXHCT BiJl KOPO3iT,

BMITH:

BH3HAYNTH OKHCHMKHY, BIAHOBHUKH, CKJIaaTH PIBHSHHS OKHCHO — BITHOBHHX peaKIil, ckiana-
TH CXEMH €JIEKTPOJIi3y pO3IIIaBiB Ta PO3UHHIB.

Mixaucouniisapsi 38’ a3xu:
¢bizrka — ranpBaHivHI eNIEeMEHTH, 3akoHu Dapanes.
MaremMaThKa — JUQepeHIliaibHI Ta IHTerpaibHi PiBHSIHHS.

JlabopaTopna pobora Ne 2
IHCTpyKTaXX 3 OXOpOHH Ipalli P BUKOHAHHI AocHigiB. JIOCHiIKEHHS MPOTIKaHHS OKHCHO-
BIIHOBHHX peaKiliif B pi3HUX CEPEIOBUIIIAX.

8. MIIH.02.07.08 MeTaau

TemaTu4Ha XapakTepHCTHKA 3MICTOB--0ro Moay.is 17

8.1 3arajabHa xapakTepHCTHKA METAJIB Ta ciuiaeis. Merauau B npupoai. 3arajibHi cnoco-
on no0yBaHHA MeTaaiB. @isuuHi i XiMiYHI BJIaCTHBOCTI MeTaJliB 1 CILIABIB

Tabmuns 2.18 Bumorn OIIIT ta OKX
In Ha-
p, . Koau cdopmo-
Bupobuuua | 3Ba TunoBol . .

) .. 3micT, mMUQp Ta XapakTepHCTHKA YMIHHSA BAHHUX KOMIIe-

pyHKLin 3azadvi nis- o

] TeHUii

JLHOCTI
JOCJIiHUIIBKA (-) — mnependbavaTh BHKOPHCTAHHS MeTa-
JB 1 CIIJIABIB 3a iX BIACTUBOCTSIMH.

3MicTOBHA XapaKTepHCTHKA 3MICTOB~0ro MmoayJsi 17

JarajbHa XapaKTEepUCTHKA MeTAJIB Ta criaBis. Meran B npupoai. 3arajibHi Crrocoon
100vBaHHA MeTa B, Pizuuni | XiMiYHI BJACTHBOCTI METAJIIB i CrJIaBiB

3HAXOMKEHHS METANIB y TIEpIOAMYHIN cHCTeMi XiIMIYHMX eNeMeHTiB. BiacTHBocTi MeTaniB 3a
Micie3Haxo/pKkeHHAM. [IprpoHi crionykn MeTtasiB. AM(OTEpHI BIaCTHBOCTI.

Y p€3y.]'[I>TaTi BUBYEHHS 3MICTOBHOTO MOAYIA CTYACHT ITOBUHCH!
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3HATH:
3HaXOJ/DKEHHS MeTalliB ¥ IPUPOJIi, OCHOBHI ciocobn no0yBaHHS MeTallB, BIACTHBOCTI MeTalliB
i crutaBiB Ta 1X 3aCTOCYBaHHS Ha TPAHCIIOPTI;

BMiTH:
niepe16ayaTH BHKOPHCTaHHSA METAJIIB i CIJIaBiB 3a X BIACTHBOCTAMH.

MiskaucuuniiHapHi 3B’ s13Kmu:
¢i3zrka — O6yI0Ba METATIB 3 TOUKH 30py KBAHTOBOI MEX@HIKH, CTAITICTh METAIY.
MaTemMaThka — AnGEepeHIiabal Ta iHTerpanbHi piBHSIHHSI. OCHOBHM €KOJOTIi, €KOJOTIYHICTD

METAIEBUX PYA, METATIB | METAJIEBHX KOHCTPYKIIiM.

TemMaTH4yHa XapaKTepHCTHKA 3MiCTOB~0r0 Moayas 18
8.2 MeraaH i cniaBM Ha 3a/i3HHYHOMY TpaHcenopTi. KoMiiexcHa KOHTpoabHA pofoTa

Tabnuusg 2.19 Bumorn OINIT ra OKX
Ingp, Ha-

i . Koau chopmo-

Bupobnuua | 3Ba THMOBOI . . dop
. . 3micT, mu¢p Ta XapaKkTepHCTHKA YMIHHHA BaHHUX KOMIIe-

. $yHkuis 3ajgadi aiq- TeHmiii

JILHOCTI
NOCTiIHEIBKA (-) — mependavyatH BHKOPHCTAHHS MeTa-
JIB i CTIIaBiB 3@ 1X BIACTHBOCTSIMH.

3micToBHA XapaKkTepHCTHKA 3MiCTOBA0ro Moy isi 18
MeTaaum i enaBy Ha 3adi3HUYHOMY TpaHenopTi. KoMmaekena KOHTpoabHA podoTa

JloGyBaHHs uaByHy, ctaii. Buaw 4aByHy, crani. 3acTOCyBaHHS METAIB, CIUIABIB.
¥V pe3ynbpTaTi BUBUEHHS 3MICTOBHOTO MOAYJIS CTYACHT IIOBHHEH:

3HATH:
3HAaXO/DKEHHS METAB y MPHPO/l, OCHOBHI criocoOH 100yBaHHS MeTaniB, BIaCTHBOCTI METaJIB

- i crTaBiB Ta X 3acTOCyBaHHS Ha TPAHCIIOPTI;
BMITH:
- nependavyaTH BUKOPHCTaHHS METAJIIB | CIUIaBIB 32 X BIaCTHBOCTAMM.

MixaucnuniiHapHi 38’ A3KH:
¢biznka — Oy10Ba METANIB 3 TOYKH 30py KBAaHTOBOT MEXAHIKH, CTANIICTH METAIy.
MaTeMaTuKa — Au(depeHiliansHi Ta inTerpanbri piBHSHHSA. OCHOBH €KOJIOT], EKONOTI9HICTh

METAIEBHUX Py, METANIB 1 METAIIEBUX KOHCTPYKIIIM.

JlabopaTtopHa po6ora Ne 3
THCTpYKTaX 3 OXOPOHM Tpalli NPH BHKOHAHHI H0CniaiB. JIOCHI/KEHHS BIaCTHBOCTEH MeTais,

noO0yBaHHS METATIB. BlacTWBOCTI CTaUil.
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9. MIIH.02.07.09 Cnenianbsi muranaga Ximii

TemaTHu4YHa XapaKTepUCTHKA 3MicTOB—0ro Moay.as 19
9.1 Ximisg noJaimepis. BiaacTHBocTi noJtiMepis Ta iX 3acTOCYBaHHS Ha 3aJi3HHYHOMY

TPaHCNoPTI

Tabmwmus 2.20 Bumoru OINII ta OKX
IIndp, Ha-
w Koau chopmo-
BupoOnuua | 3Ba TunoBoi . . A cpop
. o 3micT, mUQp Ta XapakTePUCTHKA YMiHHS BAHUX KOMIIe-
$pyHKuin 3ajaavi aisi- TeHui
JILHOCTI
JIOCTLIHAIBKA (-) — posmi3HaBaTH pEUOBHHM 3a iX Bac-
THBOCTSIMH.

3MicTOBHA XapaKTepUCTHKA 3MiCTOB~0ro MoxyJs 19
Ximist noaiMepis. BaacTuBocti moJaiMepiB Ta iX 3acTOCYBAHHA HA 3Ai3HHYHOMY TPAHCIIOPTI

Homenknarypa nojiMepis, cioco6u n00yBaHHS Ta BIACTHBOCTI. 3aCTOCYBaHHS Ha 3aJli3HUY-

HOMY TPaHCIIOPTI.
JlaGopaTopHa po6ora Ne 4
[HCTPYKTaX 3 OXOPOHH TpAll IPH BUKOHAHHI HOCNiAiB. /IOCIiIKEeHHS BIACTHBOCTEHN noTiMep-

HUX MaTepiaiiB: MOJETHIIEHY, TIOJIICTePOITy, 0ABOBHH, KAYUYKY.

Y pe3ynbTari BUBHEHHS 3MICTOBHOTO MOJYJIl CTYACHT [TOBHHEH:

3HATH:

BJIACTHBOCTI HEMETAJIIB Ta 1X CIOJIYK, YMOBH 1X O€3MEYHOTO IIepeBe3eHHS Ha 3a113HUIHOMY
TPaHCIOPTi; 6yIOBY Ta BIIACTHBOCTI MOJIIMEPIB, 3aCTOCYBAHHSI X HA TPAHCIIOPTI;

BMIiTH:
PO3ITi3HABATH PEYOBHHH 3a 1X BIACTHBOCTSIMH.

.~
MixkaucuunjinapHi 38’ 3Ku:
MareMaTHKa — JudepeHIianbai Ta inTerpatsHi piBHsHHS. OcHOBH ekomnorii. EkosnorignicTs

®i3uka — KBaHTOBA MeXaHiKa.

HEMETasiB Ta TONIMEPHUX MaTepiaiB.
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10. MITH.02.07.10 Poub ximii y cycniibeTBi. OXopoHa HABKOJIHITHBOTO Cepe0OBHIIA.
Exonoriuni npo6jemu na Tpancnopri

TemaTH4Ha XapakTepHCTHKA 3MiCTOB~0ro Moay.Jis 20
10.111.J1.01.1111.01.02 PoJb ximii y cycniancerBi. OX0poHAa HaBKOIMIIHLOI0 CEPEAOBH-
ma. Exogoriuni npodjeMu Ha TpaHcopTi

Tabmuis 2.21 Bumorn OIIIT ta OKX
In Ha-
p, B Koau copmo-
BupoGHnya | 3Ba THNOBOI . .
. .. 3micT, mugp Ta XapakTepUCTHKA YMiHHS BAHUX KOMIIe-
dyHKLis 3agadi gisi- .
. TeHiit
JBHOCTI
(-) — BHMKOpHCTOBYBATH OTpPHMaHI1 3HaHHS IS
AoCMAHHIBKA 3MEHIUEHHS €KOJIOTIYHOTO HaBaHTa)KEHHS 3aJ1i3-
HUYHOTO TPAHCTIOPTY Ta IHPpacTpyKTypH
3MicTOBHa XapaKTepHCTHKA 3MicTOE—0ro moxyJs 20
PoJb Ximii y cycnmiibeTBi. OX0poHA HABKOJMIIHBLOTO cepeoBuma. Exosorivni npodaemu

. Ha TPAHCHOPTI

Exonoriyna cutyauis Ha Ykpaiui. Ponb xiMil B po3s’s3anHi exonoriuHux mpodaeM. OcHOBHI
IoKepena 3abpyJHeHb aTMOC(epH, IPYHTIB, BOJOHM B YkpalHi

VY pe3ynbraTi BABYEHHS 3MICTOBHOTO MOIYJISl CTYACHT MTOBUHEH:

3HATH.

POJTB XIMiT B XKHTTI CYCITBCTBA 1 HA TPAHCTIOPTI,EKOJIOTYHI MpoOiIeMH MOB’sI3aH1 3 TPaHCIOP-
TOM;

BMITH:

BHKOPUCTOBYBATH OTPHMAaHi 3HAHHS /UT 3MEHINEHHS €KOJIOTIYHOTO HABAHTAXEHHS 3aTi3HUY-
HOTO TPAHCIIOPTY Ta IHQPaCTPYKTYpH.

. MixkaucuuniriHapHi 3B’ sI3KH:

OCHOBH €KOJIOTIT — eKoJIoriyHi pobiieMu YKpaiHH, BIUTHB XIMIYHAX BUPOOHHITB Ha €KOJIOTi-
YHY CHTYyaIito Ha JJoHeuuMHi Ta YKpaiHi,
Oe3mneKa KATTENIIBHOCTI — BIUIMB XIMIUHMX PEYOBHH Ha Ge3MeKy KUTTEXSITbHOCTI.
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« http://chemistry-chemists.com/

« http://kovtun-vm.at.ua/

« http://chemist.at.ua/

o http://chemistry-chemists.com/

« http://gorhimmetodcab.at.ua/dir/krashhi_khimichni_sajti/1

« http://chem.pp.ua/

« http://chemicalsite.ucoz.ua/

« hittp://blog-vchitelya-khimiji9.webnode.com.ua/

« http://school.xvatit.com/index.php?title=%D0%A5%D1%96%D0%
BC%D1%96%D1%8&F

6. ®opma NiICyMKOBOIro KOHTPOJIIO YCHIHIHOCTI HABYAHHSA 3aJliK
7. 3aco6M AiarHOCTHKH YCMiLIHOCTI HABYAHHA YCHE ONUTYBaHHS, 3aXUCT
nabopaTopHUX pobIT, TEMAaTHYHE OLIHIOBAaHHS [TMCBMOBE ONUTYBAHHS.



®opma Ne H-3,03

MIHICTEPCTBO OCBITH I HAYKH YKPATHH

BAXMYTCBHKHH KOJEIX TPAHCIIOPTHOI IHOPACTPYKTYPH

XIMISA

IIPOI'PAMA

HABYAJIbLHOI AHCUUIIIHHA
NiArOTOBKH CTYJAEHTIB OCBITHBO — KBaJi(pikauiiHOro piBus
«MOJIOAIIMH cremiaxicT»

I'any3e 3nans 27 Tpancnopm

Cneuianvnicms 275 Tpancnopmui mexnonoeii (275,02 na 3ani3nuynomy

mpancnopmi)

Cneuianizauia Opeanizayis nepese3enb ma Ynpasiititsi pyxom Ha
3aNIBHUYHOMY MPAHCNOPMI

2018

.n7



PO3POBHUMK TTPOI'PAMMU: OBuapenko JI.A.., cieniajiicT BUIIOT
kBasiikaniiHoi Kareropii

Cknanena Ha minctaBi OCBITHBOI MporpaMu
npodiIbHOI cepeiHbOT OCBITU baXxMyTCHKOTO KOJIEIXKY
TpPaHCIOPTHOI iHMpPacTpyKTypH, 3aTBepAxeHoi 26 .06.2018 p.

OO6roBopeHo Ta peKOMEH0BaHO 110

3aTBEepKEHHS Ha 3acillaHHI HUKIOBOI
KOMiCii 3arajlbHOOCBITHBOI MiJArOTOBKH
ITporokon Ne 1 Bixg 30.08. 2018poky

['onoBa HUKI0BOI KOMICIT Mcuié, _ I'.B.Imesko
g

CxBasleHO METOIMYHOI0 panoro baxMyTcekoro

KOJIeJIKY TPaHCIIOPTHOI 1HQPaCTPYKTYypH

IMporokon Ne 1 Bix _#¢. €< 2018poky

[onoBa MeTomuuHoOi pagn 574 e OM. HIuTHHCHKU I
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4. ®opMa niACyMKOBOI0o KOHTPO/IIO YCIIIIHOCTI HABYAHHSA 3aJTiK

5. 3aco6m giarHOCTHKH YCHHIIHOCTI HABYAHHSI YCHE ONUTYBAHHS, 3aXMCT J1aDOpaTOPHUX

pobiT, TeMaTH4YHe OLIHIOBAHHS ITHCHMOBE OITUTYBAHHS.



