MIHICTEPCTBO OCBITHU 1 HAYKH YKPAIHU
BoumHcbKknil HanioHAJILHUI yHiBepcuTeT iMeHi Jleci Ykpainkn
dakyabTeT XiMil, eK0JI0ril Ta papmanii

Kadeapa ximii Ta TexHos0rii

Cunadyc

HOPMAaTHBHOI'0 OCBIiTHBOI'0 KOMIIOEHTA

XIMIA

miaroroBku nepiuoro (0axkamaBpchbKOro) piBHs BUILOI OCBITH Ha 0asi

JIMIUIOMA MOJIOJIIIOrO CIierjamicra

cneniaabHocti 091 Biosnoris

OCBiTHBO-TIpO(eciiiHoi mporpamu JlaGoparopHa J1iarHOCTHKA

JIyupk — 2020



Cunabyc ocBiTHROro KommnoHeHTa «XIMISl» migroTroBku mepuioro
(OakanaBpCHKOro) piBHS BHIIOI OCBITH Ha 0a3i JUIUIOMA MOJIOJAIIONO CIICIiaIicTa,
rany3i 3HaHb 09 «bionorisy, cnemiansHocTi 091 biojoris», 3a OCBITHBOIO
nporpamoro «JlabopaTopHa AlarHOCTHUKa

Po3poOHuk: IBamenko I. A., kanaugaT XiMIiYHUX HayK, npodecop Kadeapu ximil
Ta TEXHOJIOT1!

Cuitadyc OCBITHHOI0 KOMIIOHEHTA 3aTBepAKeHN HA 3acinaHHi kadeapu ximil
Ta TEXHOJIOTIi

[Tporokon Ne 2 Bin 29 Bepecus 2022 p.

3aBinyBau kadeapy, // .

JIOKTOP XIMIYHUX HaYyK, Ipodecop \:’ AL F / I'ynait JILJI.
IToromxeno

["apaHT 0ocBITHRO-TIPO(ECIHOI TpOrpamu: %‘Vyj’*"’a-— Mortystok O.I1.

© IBamenko [.A., 2022 p.



1. OMMC HABYAJBHOI JUCHMILITHA

Tabnuus 1
I'any3si 3HaHBb,
HajimenyBaHHs creniajJbHOCTI, Xapakrepucruka
NMOKAa3HUKIB OCBITHSI MPOrpaMa, OCBITHIH | HABYAJbHOI TUCHMILTIHU
CTYIiHb
3aouna ¢opma HopmartuBHa
HABYAHHA Pik HaBuyanns 1
N Cemectpu 1-nii
KMBK;CTB . 09 biomxoris Jekmnii 16 roa.
;gl(;;dﬁn KpeArTB 091 Biomnoris Jla6opaTophi 8 roa.
JIabopatopHa niarHoctuka | [Ipakruuni ---
bakanasp Cawmocriiina po6ora 134
rof.
IH/3: nemae KouncyabTanii 22 roa.
DopmMa KOHTPOJIIO:
eK3aMeH

2. IHOOPMALIS ITPO BUKJIAJIAYA
IBamenko InHa AniMiBHa, KaHIUIAT XIMIYHUX HAYK, TIPOQ.

Homep mo6inpHOTO 3B’ s13Ky: 0953101966

e-mail: Ivashchenko.inna@vnu.edu.ua

JlHi 3aHATH pO3MIMIEHO Ha caiTi HaBuanbHOro Bimmity BHY:
http://194.44.187.20/cgi-bin/timetable.cqi?n=700



http://194.44.187.20/cgi-bin/timetable.cgi?n=700

3. OIIUC JMCIUIITHA

Anomauia Kypcy: Kypc AUINTHCS Ha TaKl YaCTUHM: TEOPETUYHI OCHOBHU 3arajibHOI
XiMil, XIMIIO €JIEMEHTIB 1 X CHOJyK, MiHepalibHi J100pHBa, OCHOBHI KJacu
OpPTraHIYHUX CIIOJIYK, OCHOBHI KJIach OlOOpraHIYHMX CHOJYK, BUAM OpPraHIYHHUX
n00puB Ta 3acobu 3axucTy pociauH. CTyIeHTH BHUBYATHUMYTh MOHATTA, 3aKOHU 1
Teopii 0e3 SKUX HE MOXJIMBO 3PO3YMITH BIACTHBOCTI 1 MEPETBOPEHHS PEUOBUH, B
TOMY 4YMcCil 1 O10XIMIYHI peakxiiii, MOB’si3aHl 3 NMpoLecaMyd MeTaboII3My B >KUBHX
opra”izMax. Po3auin XiMii €JE€MEHTIB IPHUCB’SIYEHI BHUBYEHHIO BJIACTUBOCTEU
€IEMEHTIB, B TOMY 4YHCI, B 3B’S3Ky 3 1X OIOJIOTYHOK AaKTHBHICTIO, Ta iX
HaWBaXJIMBIIIUX CIOJYK, BIAMOBIJHO A0 PO3MIIIEHHS €JIEMEHTIB Y TOJIOBHUX Ta
NoOIYHUX MIArpyNax TMeploANYHOl CHUCTeMH. Posrmsamaerscs kiacudikariis,
BJIACTUBOCTI Ta 3aCTOCYBaHHS pI3HUX BHUAIB MiHepaidbHuUX A00puB. HacrtymHi
PO3MLTM TMPHUCBSYEHI OIVISIAY BIACTUBOCTEH OCHOBHHX KJIAaciB OpraHIYHHX Ta
OloopraHiyHUX CrHoayk. Po3rismaerbcsi iX posib y O10JOTiYHUX TMpolecax, y
OPAKTUYHOMY 3aCTOCYBaHHI (OpraHiuHi 10OpUBa, MECTULIUIN).

Memoro Kypcy “Ximin” € cucremaTu3allis Ta MOTJIUOJICHHS 3HAHb CTYJICHTIB, 1X
O3HAMOMJICHHSI 3 TEOPETHUYHMMH OCHOBAaMH, METOJaMHU 1 TMpUHoMaMu yCixX
OCHOBHUX PO3JUIiB cydacHoi xiMmii BinmosigHo 3 OIIII.

Ilpepexgizumu: nporpama HaBYAJIbHOI JUCHMILIIHM «XiMis» Oa3yeTbcsl Ha
3HAHHAX 3 XIMii, (DI3UKH 1 MAaTeMaTHKU 3a CEPE/IHI0 IIKOJY 1 BHUKJIAJAETHCS Y
nepuioMy cemectpi I-ro poky HaB4aHHS.

Ilpozpamuumu pezynomamamu naeuanusa e: Ilpocpamnumu pesyromamamu

HABYAHHA €:

IMPH 3. [IInanmyBaTu, BHUKOHYBAaTH, aHaTi3yBaTH JaHI 1 TPE3EHTYBATH pPE3yJIbTaTH
eKCIIEPUMEHTANILHUX JOCIIIKEHb B Tary3i 610J10rii.

ITPH 6. 3acTocoByBaT Moemi, MeTou 1 qaHi (i3uku, XiMmii, €KOJIOTii, MATEMaTUKH Yy MpoIieci
HaBYaHHS Ta 3a0e3nedeHHs npodeciitHol TisITbHOCTI.

IIPH 11. Po3ymiTu CTpyKTypHY OpraHi3aifito 0i0oJOTiYHHUX CHCTEM Ha MOJIEKYISPHOMY DiBHI.
IIPH 19. 3acrocoByBaTH y NpakTUYHINA IiSIBHOCTI METOAM BU3HAYEHHS CTPYKTYpHHUX Ta
(YHKIIOHATTBHUX XapaKTEPUCTUK O10J0TTYHUX CUCTEM Ha Pi3HUX PIBHSAX OpraHi3arii.

I[TPH 24. AmnanizyBatu (i3WKO-XIMi4HI BJIIACTHBOCTI Ta (YHKI[IOHAIBHY pPOJIb O10JOTIYHHX
MaKpPOMOJIEKYJ 1 MOJEKYJSIPHUX KOMIUICKCIB KMBHX OpraHi3MiB, XapakTep B3aemofii ix 3
10HaMu, MOJIEKYJIaMH 1 paJIuKaiaMu, iXHI0 OyJI0BY i €HEepreTUKY MPOLIECiB.

1. KOMIOETEHIII

Jlo KiHIIs1 HABYaHHA CTYACHTH Oy1yTh KOMIIETEHTHUMH Y TAaKUX MMUTAHHIX:

3K 3. 3maTHiCTh 3aCTOCOBYBATH 3HAHHS Y IPAKTUYHUX CUTYAITisX.

3K 4. 3patHicTh 10 mouyKy, 00po0OieHHs Ta aHali3y iH(OopMalii 3 Pi3HUX JHKEPEIL.

3K 9. 3matHICTh AIATH COIIAIbHO BIMOBIIAIBHO 1 CBIIOMO 3 METOI 30€peKEHHS MPUPOTHOTO
HaBKOJIMIIIHBOTO CEPEIOBUIIIA.

@K 1. 3maTHiCTh 3aCTOCOBYBATH 3HAHHA Ta BMIHHSA 3 MaTeMAaTHKH, (i3MKH, XiMii Ta 1HIIHUX
CYMDKHUX HayK JAJi BUPIIICHHS KOHKPETHUX O10JIOT1YHUX 3aB/IaHb.

@K 11. 3partHicTh 3aiiicHIOBaTH Oe3nedHy MNpodeciiiHy NpakTUYHY AiSUIBHICTD 3T1IHO 3
MIPOTOKOJIAMH, PEKOMEHIAIISIMU 11010 OE3MEKH Ta JAIF0UNUM 3aKOHOIABCTBOM.

@K 12. 3paTHICTh NPOBOAMTH MiJTOTOBKY OCHAILIEHHS Ta POOOYOro MICHS 0 MPOBEIEHHS
1a00paTOpPHUX JOCIHIIKEHb, MPOBOAUTH 30ip Ta Bepuikalio AaHUX, NPUHOM Ta OOpPOOKY
3pasKiB 3TiHO 3 MPOTOKOJIAMH JAOCHIIKEHb.

@K 13. 3patHicTh 3aCTOCOBYBAaTH CyYacHI METOIU poOOTH B OionoriuHux jaboparopisx 3



BIJIMOBIAHOI0  amapaTypolo, BHUMIPIOBAIbHUMHU — TpUIaJaMH, Ja0OpPaTOPHUM  TOCYJOM,
THCTpYMEHTapieM TOIIO ISl OACPIKAHHS HEOOXITHUX aHaIi3iB.
5. THOOPMAIIMHUMN OBCAT HABYAJIBHOI TV CITUTLITHA
Taonuuys 2
Ha3sga 3micToBHX Yeboro | Jlekui JIao. IIpak | Camoct. | Konc. | ®opma
MOIYJIiB i TeM i 3aHATTH T. poo. KOHTPO
3aHAT 10/
TH baan
3microBuii MoayJb 1. OCHOBHI NOHATTA Ta 3aK0HM XiMii. Kilacu HeoOpraHiyHux CnoJyK
OcHOBHI  TOHATTA  Ta 5 2 4 4 1 Yo*/P3
3aKOHH XiMii. */3
BynoBa atomiB, MOJEKYI 5 2 3 4 1 Yor
Ta TBEPIMX TLJI P3/3
Pa3zom 3a 3micmoseum 10 4 7 8 2 3
Mmooynem 1
3micToBuii MOaYJIb 2. 3aKOHOMIPHOCTI nepediry XiMmiuyHuX peakuii
OcHoBHI K11acu 10 2 2 6 Yo
HEOPraHIYHUX CIIOJYK.
KommuiekcHi cionyku
3aKOHOMIPHOCTI 5 2 2 4 1 Yo
nepediry XiMiuHuX
peakiiii
JlucriepcHi cucteMu 8 2 2 6 Yo
BrnactuBocTi po3unHiB 7 1 2 4 1 Yo
€JICKTPOJIITIB
Pazom 3a 3micmoeum 30 4 4 20 2 9
Mmooynem 2
3micToBuii Moay.b 3 BiacTuBocTi HemeTalliB
Orimsi BIacCTHBOCTEN 22 8 4 20 2 Yo
HEMETAIIB
Pa3zom 3a 3micmoseum 22 8 4 20 2 5
Mmooynem 3
3micToBuii Moayab 4 BiaacTtuBocti MmeTaniB
Ornsan BJIACTUBOCTEN 18 4 5 16 2 yYo/P3/3
MeTaiB (rosioBHI1
HiATpyIn)
BrnacTtuBocri MeTatiB 18 4 5 16 2 Yo/P3/3
NMOOIYHUX TIATPYI
Paszom 3a 3micmosum 36 8 10 32 4 6
Mmooynem 4
3microBuii MoayJib 5 EjleMeHTH OpraHivHoi XiMmil
OcHoBHI KJIacH 4
OpTraHiYHUX CTIOIYK 46 2 6 40
Yo/P3/3
Paszom 3a 3micmosum 46 2 6 40 4 9
Mmooynem 5
3micToBuii MoayJb 6 EjlemenTH 0ioopraniyHoi Ta 0ioHeopra”iuHoi ximii
OcHoOBHI KJTacu 11 4 6 7 -

0100praHIYHUX CITOTYK




Opraniuni 100puBa Ta 13 2 6 7 4 Yor/p3/a
3ac00U 3aXHUCTY POCIHH
Pa3zom 3a 3micmoseum 24 6 12 14 4 8
Mooynem 6
Pa3zom 3a cemecmp 180 12 8 134 22 40
Mooynvna konmpoavna poooma 1 30
Moodynvna konmpoavna poooma 2 30
6. TEMU JIABOPATOPHUX 3AHATH
s nennoi popMu HaBUaHHS
Ne 3/m Tema Kiabrkicry
TOIUH
1 [IpaBuna moBeniHKM 1 TeXHIKM Oe3MeKd MiJ yac poOOTH B XIMIYHIMH | 2
nabopatopii. XiMIYHUN TOCY]l, IpUIaau, peakTUBH. (2 roma)
2 OcHoBHI XiMi4HI 3akOHU. BcTaHoBiIeHHST (GOpMYIH KpHCTAIOTiApary | 2
kynpyM (1) cynbdary (;1a6. pobora) (2 rox).
3 bynosa aroma. [lepioanunuii 3akoH. Ximiunuii 38’430k (cemiHap). 2
(2 ron) KontposabHa podora Nel.
4 Knacu neopraniunux cronyk. KommiekcHi crionyku (;1a6. po6ora). 2
(2 ron)
5 HIBunkicte ximiuHux peakmid. Ximiuna piBHOBara. AjcopOuis. | 2
Karaniz (1a6. pob6ota). (2 rox)
6 [MpuroryBaHHs po3urHy NeBHOT KoHIeHTpalii. KomoinHi po3unHu 4
(;1ab. po6oTa). (4 rom)
7 INapomniz coneit. Kucnotno-ocHoBHE TUTpYyBaHHS (J1ad. poOoTa). 2
(4 ron) KonrposabHa po6ora Ne2.
8 BrnactuBocti p-enementie VI 1 VI rpyn mnepioguunoi cuctemu | 4
(;1a6.poboTa). (4 rom)
9 BnactuBocti p-enementie V' i IV rpym mnepioguuHoi cuctemu | 4
(;mab6.pob6orta). (4 ron) KontponbHa pooora Ne3.
10 Brnactuocti metanis I-11I rpyn nepioguanoi cuctemu (71ad. podota). | 2
(2 ron)
11 BrnactuBocti d-eieMeHTIB mepionnyHoi cTtHcTeMH (1ab. pobota). | 2
l"anpBaniunmit enement. Enexkrpoinis.(2 ron)
12 BusHadyeHHs KaTIOHIB METaJIIB METONAMM aHAIITHYHOIL XIMil 6
(11a6. po6ota). (6 rox) KonTpoanna podora Ned.
13 JloOyBaHHSI Ta BUBYCHHS BJIACTUBOCTEH HACHMYCHHMX, HEHACHUCHHX Ta | 2
apOMATHYHUX BYTJIEBOAHIB (1a0. poboTa).
14 | Couptu Ta dpenonu. KapboninbHi cnonyku (1a0. pobota). 2
15 | Kapbonosi kucnotu (1a6. pooora). KoHTposbsHa podoTa NeS. 4
16 | Binku (1a6. poGoTa). 4
17 | ByrneBoau (11a0. poGora). 4
18 | ExcrepuMeHTaNlbHE BU3HAUCHHS CKIIAJOBUX YaCTHH HYKJICOMPOTEiiB | 2
(;1a6. po6oTa). KonTpoabHa podora Neb.
Pazom 8




7. Camocriiina podora

[TutanHs Ha caMOCTITHE ONpaIfOBaHHS K-15 rog.
Tewma 1. Homenkinatypa HeopraiyHUX COJIyK. MeTOaH oJlep>KaHHS. 20
Tewma 3. ArperaTHi cTaHH peYOBHHU. METOM BU3HAYCHHS AOMHUX Ta 12
MOJICKYJISIPHUX Mac
Tema 4. Oristg BIaCTUBOCTEN HEMETAIIIB 10
Tema 7. Ornsin BnacTuBOCTEN MeTaliB (TOJIOBHI MIATPYIIH) 10
Tema 8. BractuBocTi MeTasiB MOOGIYHUX MiATPYIT 12
Tewma 11. Knacudikariist Ta MexaHi3MH XIMIYHUX PEaKIii 12
Tewma 12. @akTopH, N0 BIVIMBAIOTH HA MIBHIKICTh XIMIYHOT peaxiii 8
Tewma 13. Karani3 ta katamizatop 12
Tema 14. Tunu nucnepcuux cucteM. Knacudikaitist po3unHiB 3a pi3HUMHU 8
O3HaKaMH
Tewma 16. EnextponiTuyHa nqucormianis 12
Tema 17. Inaukaropu, 3a0apBieHHs 1HIUKATOPIB 3aJI€KHO BiJl CEPEIOBHUILA 20
PO3YHHY
Tema 18. OCHOBHI KJ1acH OPTaHIYHUX CITOJIYK 9
Tema 19. OcHOBHI KJ1acH 6100praHiYHUX CIIOJIYK 9
Pazom 134

8. IMoJsiTuka ouiHIOBaHHSA

[Tpontymeni mabopatopHi 3aHATTA (3 OyAb SKUX MPUYUH) BIANPAILOBYIOTHCS Yy
[103aypOYHUH Yac.

VY pasi moraHoro HaIMCaHHSI MOJIYJIBHOT KOHTPOJIBHOT POOOTH CTYJEHT MOXKE mepe3aaTH ii
B yCHi# (popMi BHKJIaauy, 110 IPOBOIUTH TAOOPATOPHI 3aHATTS, a00 JIEKTOPY.

KinneBuMm TtepMiHOM 37a4i yciX BHAIB poOIT, a TaKOX BIAMPAIIOBAaHHSI Ta 3aXHCTY
naboparopaux poodirt, Tak 3BanuM deadline, € THXIEHB, HA SKOMY BiJOYBAa€ThCS OCTAHHE 3aHATTS
3 nucuMIuling (mabopaTopHe 4M NpakThyHe). Buknagad ta Bei 3100yBadi, 10 BUBYAIOTH e
Kypc, 3000B’SI3yIOThCSI JIOTPHUMYBAaTHUCh TOJIOKeHb Komekcy akajaemMiqHoi J00podYecHOCTI
Bomuncbkoro HamionanbHOro yHiBepcutery imeni Jleci Ykpainku (http://ra.vnu.edu.ua/wp-
content/uploads/2022/03/Kodeks-akademichnoyidobrochesnosti.pdf), i po3ymitoTs, 110 3a #oro
MOPYILIEHHSI HECYTh OCOOHMCTY BINMOBiAaNbHICTh. BigmoBinHo mo «llonokeHHS Mpo BU3HAHHS
pe3yiIbTaTiB HaBUAHHS, OTPUMAHUX y (opmambHiid, HepopMambHii Ta/abo iHhopMaNbHI OCBITI
y BonuHcbkoMy HamioHalilbHOMY yHiBepcuTeTi iMeHi Jleci Ykpainku» Big 29 uepBHs 2022 poky
3100yBayeBl MOXKYTh OyTH 3apaxOBaHUMH pe3yIbTaTH HABYAHHS, SKI OTpUMaHi y (popMaibHiii,
HedopmanpHii Ta/abo iH(opmanbHiA ocBiTi. OIiHIOBaHHA 3HaHb 3700yBadiB OCBITH 3
eJeMeHTaMu AyajbHO1 (opMu 3100yTTs OCBiTH. ['0MHM, dOpMH HaBYaHHS Ta OCOOJMBOCTI
oprasizauii OCBITHbOI'O MPOIECY BH3HAYAIOTHCS HA MOTOYHMM pik. 3HAHHA, YMIHHSA,
KOMIIETEHTHOCTI ~ 3/100yBayiB  OCBITH  OIIIHIOIOTHCS  MPEJACTABHUKAMHU  MMiANPUEMCTBA
(HacTaBHMKaMH) Ta BUKJIa1aueM YHIBEPCHUTETY.

6.Po3noain 6auiB, siki OTPUMYIOTH CTYI€HTH

Orinka 3a J1abopaTopHy poOOTY CKJIAAAeThCs 3 OajiB, SKi CTYJACHT OTPUMAB 3a TEOPETHUHE
nutanHds (50%) Ta BuUKOHaHHS, odopMileHHs nabopatopHoi podotu (50%). [yt CTyneHTIiB 3a0YHHUKIB
MPOBOJUTHCSA JIBI MOMYJIbHI KOHTPOJBHI, KOXKHa oOImiHOeThcss B 30 OamiB. IloTouHuii KOHTPOJIB
omiHIoeThCS B 40 OaniB MakcuMyM. SIKIIO cyma 3a MOTOYHHN MOAYNBbHUI KOHTpousb Oinbmie 60 Oaiis,
HasBHI MO3WUTHBHI MiJICYMKOBI OIIIHKH 32 KOXK€H 3 MOJYJIB, TO CTYIIEHT BBA)XKA€ThCS JOIMYIICHUM IO
CKIIQaHHS ICTIUTY, 1 SAKIIO CTyACHTA 3aI0BiNBbHsSIE HaOpaHa cyma OaiB (MMCbMOBA 3roja), TO OIlIHKA
MIEPEHOCUTHCS 10 1HAMBIyadbHOTO HABYAJIBHOTO IUIaHy CTy/AEHTa. B iHIIOMY Bunazaky, abo 3a OaxaHHIM
MiABUIIUTH PEHTHHT, CTYAEHT ckiagae icmut. Ilpm mpomy Oamm, HaOpaHi 3a MOAYJIBHI KOHTPOJBHI




pobotu, anymooThCcs. Ex3ameHarifina omiHka BH3Ha4daeThes B Oamax (Bim 0 mo 60) 3a pe3ymbTaramu
BHKOHAHHS €K3aMCHAIliIWHUX 3aBlaHb, sKi 3i0paHi B Oinerax. bimeTw 3aTBepKyrOThCS Ha 3acilaHHS
Kadeapu KOXKHOTO POKY, MICTATh NEKUIbKa TEOPETHYHUX IHTaHb. [liICyMKOBa ceMecTpoBa OIliHKa
BH3HAYA€ETHCS CYMOIO IIOTOYHOI CEMECTPOBOI Ta €K3aMEHAIlIHHOT OI[IHOK B Oasiax.

B Tabnumi HaBexeHi MakcUMaJIbH1 Oajiv 3a 3aHATTS.

[ToToyHuUi KOHTPOJIB MopnynbHUN KOHTPOJIb
(Max = 40 Gaib) (Max=60 Gaip)
Mona.l | Mon.2 | Moa.3 Mon.4 Mon.5 [(Moa.6 MKP 1 MKP 2
10 10 10 10
30 30

IlIkana ouinoBanua (HamioHaiabHa Ta ECTS)

OuiHka 32 HAIOHAJILHOIO IIKAJIOK0
Cyma 0ai1iB ] JISl eK3aMeHy,
3a BCi BI/)I,I(I/I HABYAJIbHOL Onica KI;’pCOBOi poﬁo);n
. ) ECTS JJIA 3AJTIKY
MisVILHOCTI (mpoekry),
NMPaAKTHKH
90-100 A BixMinzO
82-89 B
75-81 C flodpe 3apaxoBaHO
67-74 D .
60- 66 £ 3a10BLIILHO
HesapaxoBano
1-59 Fx HezanoBuisHO (3 MOXKJIUBICTIO
MMOBTOPHOT'O CKJIA/IAHHS)

o

MeTtonnuHe 3a0e3neYeHHSA

IBamenko I.A. MeTtoanuHi BKa3iBKH 10 BUBUCHHS Kypcy ,,Ximiss” / [Bamenko 1.A., Mapymiko
JLIL, JIympk, - 2019, 70 c.

Cnucok pxepedt

3arajgbHa Ta HEOpraHiyHa XiMif : TEOPETHYHI Ta J1a0OpaTOPHO-NPAKTUYHI  ACHEKTH:
HaBYAJIBHUN MOCIOHMK: JJIA CTY/ICHTIB BUIIUX HaBUaJIbHUX 3aknaiB / [B.M. I'ynses [Ta iH.];
MiHicTepCcTBO OCBITH 1 HAyKH YKpaiHu, JHITPOBCHKUM Nep KaBHUM TEXHIUHUN YHIBEPCUTET
(IATY). Kam’ssaceke : JIJITY, 2019., 324 c.

SIBopcekmii B. Heopraniuna ximis: miapydauk / Ham. ya-T "JIBBiB. momitexHika". - 2-¢
BU/I., TOTOB. Ta noorp. - JIbBiB : Bua-Bo JIbBiB. momitexHiku, 2016. - 322 ¢

Heopraniuna ximisg. Ximis S-, p-, Ta 0-eleMeHTIB, iX pojib y MPHUPOAlI Ta OiOJOTIYHUX
nponecax [Tekcr] : [HaBu. moci6.] / 1. Y. Ceiipymnina, O. E. Mapimnko. - Oneca : OHY,
2015. - 306 c.

Cuca JI. B. Heopraniuna ximisi B po3paxyHKOBHX 3a/1a4ax /Ul KOMIT IOTEPHOT'O KOHTPOJIO
3HaHb / JI. B.Cuca, B. M.Comosg. — Jlynpk: Bugas. 061. apykapHi, 2006. — 287 c.

Jom6poscbkmii A.B., Haitnan B.M. Opraniuna ximist. — K.: Bumia mxomna, 1992.
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PomanoBa H. C. 3aranbha Ta Heopraniuna ximig / H. C. PomanoBa. — K.: Buma mik., 1988.
—432 c.
Kyuepenko M.€., babentok FO.Jl., BacunseB O.M., Bunorpanosa P.I1., Boiiniupkuii B.M,
Kypcekmit M.JI., Pubanpuenko B.K., Ilym3eBuu 5.O. bioximis. — K.: BungaBauuo-
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IMUTAHHSA AJIS1 ICTIMTY

OCHOBHI TTOJOKEHHS aTOMHO-MOJIEKYIApHOI Teopii. CydacHUH 3MICT MOHITH: aTOM, MOJIEKYJa, IPocCTa i
CKJIaJHA PEYOBHHA, aIOTPOMis, XiMiuHUHN eneMeHT. KinpkicTh pedyoBHHH — MOJIb. Maca aToMma,
MOJIEKyJIsipHa Maca, BiIHOCHA MOJIEKYJIsipHa Maca, MOJIsipHa Maca, MoJisipHuil 00’ em. ExsiBanent. Yucino
ABorazpo.

OyHgaMeHTallbHI 3aKOHH XiMii: 30epeXeHHsS Mach Ta EHeprii, IMIyJabCcy Ta 3apsny, MepiogudHOCTI
po3BUTKy. CTeXiOMETpPUYHI 3aKOHHM XiMil: CTaJOCTI CKJaJy, €KBIBaJICHTIB Ta KPAaTHHUX BIIHOIICHB, IX
CydJacHE TPAKTYBaHHS.

CraH igeanbHOro ra3y. 3akoH 00’€MHHX BiIHOIICHb. 3aKOH ABOTaJapo, BUCHOBKH i3 3aKOHY ABOTapo.
3akoH boiinsa-Mapiorra, 3akoH I'eii-Jlroccaka, 3akon Illapis, 3aranbHe piBHSHHS CTaHy 1I€aIbHOTO a3y
(piBHsiHHS MenneneeBa-Knaneiipona), yHiBepcanbpHa ra3oBa craja. THCK ra30BUX CyMillel, 3aK0H
MapIiaJbHOTO THUCKY.

OcHoBHI KmacuikamiiiHi MOHATTS: cUcTeMa, TT0, ¢paza, KOMIOHEHT. [IOHATTS XIMIYHOT CIIOTYKH.
ModsekymispHi Ta HEMOJEKYIApHi (OPMH iICHYBaHHS PEUYOBHH; CIIOJIYKH MOCTIHHOTO 1 3MIHHOTO CKIamy
(nanproHigu, 6eproniau). Buau xiMmiunux Gopmysn. MeTonu BU3HAYCHHS aTOMHHX 1 MOJIEKYJISIpHUX Mac.
CriBBiIHOIIEHHS MK MOJISIPHOIO Macolo, €KBIBaJEHTOM Ta €KBIBAJIEHTHOIO Macol0 pe4OBHH. PIBHSHHA
XIMIYHUX peakIiif Ta CTeXiOMETPUUYHI pO3PaXyHKH.

KBaHTOBO-MexaHIuHI NPUHIMIK OyJOBH PEUOBHMHH: KBAaHTOBA MEXaHiKa, KOPIYCKYJSPHO-XBUIBOBHH JTyalli3m,
NPUHLUI HEBU3HAYCHOCTi, XBWIbOBa (yHKuisA, piBHsaHHS Ilpeninrepa. KsanToBi umcna. Eneprii Tta
KOH(Qiryparii eneKTpoHHHX opbGirameir aroma. Artomui op6Gitani (AQO), eHepreTwuHi WiApiBHI Ta piBHI
eJEeKTPOHIB B atomi: npuHLmn [Tayii, npuHmun MiiMansHOI eHeprii; mpaBuna XyHza; npasuia KiiedkoBcbKOro
€JISKTPOHHI Ta eJIEKTPOHHO-CTPYKTYpHI (opmynu. Bynosa aroma. Jleski XapakTepUCTHKU aTOMIB €JIEMEHTIB:
aTOMHI pajiycH, MOTEHIiaJ Iy 10HI3aIil Ta CIOPITHEHICTh JO €IeKTPOHA, eJIEKTPOHETAaTHBHICTh. ATOMHE SIIPO.
PanioaktuBHicTs. SnepHi peaknii. 3HaueHHs Teopii OynoBu aToma B XiMii Ta OioJorii.

[lepiognyanii 3akOH Ta TepiogUYHA cuUcTeMa eleMeHTiB. CTpykTypa mnepioguyHOi cucTeMH. 3B S30K
MIOJIOKEHHsI eJieMEHTa B TIEpIOJUYHI cHucTeMi 3 €NeKTpoHHOIo OynoBaro ioro aroma. OcoOamMBOCTI
CJICKTPOHHUX KOH(DIrypaiii aTOMIB €JIEMEHTIB TOJOBHHX 1 MNOOIYHHX MiArpym. 3B’S30K BIACTHBOCTEH
€IIEMEHTIB 3 iX ITOJIO’KEHHSM B TIEPIOTUIHIN CHCTEMI.

XimiuyHMH 3B’30K 1 OynoBa MoJieKynl. Tunu Ta XapakTepuCTHKH XiMi4HOTO 3B’s13Ky. KoBasieHTHUit 3B’s130K. J[Ba
MEXaHI3MHU yTBOpeHHs XiMmiuHoro 3B’s13Ky. Merox B3. BmacTHBOCTI KOBaJEHTHOTO 3B’S3KYy: HACHUYBaHICTb,
TIOJISIPHICTD, HAmNpsIMIIEHICTh, Nossgpu3aiis. ['i0puau3saiis aToMHUX eJIeKTpoHHUX opOitaneil. [lonsaTrTs mpo
meron MO (JIKAO). KparHicTts 3B’53Ky.

IHuri Ttumu XiMi9HOTO 3B’SA3KYy: HOHHWU, METaJiYHWA, BOJHEBHH 3B’SI3KH, BaHJICPBAANbCIBChKA B3aEMOJIiA
(mucniepciiina, opieHTalii{Ha, IHAYKIIHHA).

ArperaTHHi cTaH pPEeYOBHHH 1 Horo ocobmmBocti. Kpucranigamit cran. Tum kpuctamigHOI IpaTke 1 XiMIYHAH
3B’430K.

Ipocti ta ckmamai peyoBmHH. Ilpocti pedoBmHM. Kiacudikaris ckragaux pedoBwH. biHapHI CHOIyKH
Oxcureny. Oxcuau. CoJeTBOpHI Ta HecoJIeTBOpHI okcuau. OCHOBHI, KHCIOTHI, am{oTepHi OKcumu, ix
BiactuBOCTi. HomMeHkmarypa.

Inpoxcuaun emeMeHTiB. BiracTHBOCTI TiAPOKCHIIB 3AJICKHO BiJl TIOJIOKEHHS €IIEMEHTIB Y ITepiOANYHIA CHCTEMI.
Anaroris 3 BinnoBigaumu okcuaamu. OcHoBH, kuciotu. [Iporosnitnuna Teopis KHCIOT 1 ocHOB. CriocoOu
noOyBaHHS KHCIIOT, 0ocHOB. Kitacudikarris, BmacTuBocTi, HOMeHKIaTypa. AMdoriti. Ciocoon no0yBaHHS.
BnacTuBOCTI, HOMEHKIIATYpa.

Coumi. Knacudikamist, Homenkiarypa. Jlo0yBaHHs Ta BIacTHBOCTI Kucaux coyierd. ConernoniOHi 6iHapHi
croayku. ["amoreH i TioaHTiPUIH.

Koopaunariiiini (komrutekcHi) crmomyku. Po3BUTOK ysiBIeHb Mpo KoopauHamiiHi crmomyku. Teopis OGymoBu
KOMIUIGKCHUX cnoiyk A. Beprepa. KomruiekcoyrBoproau, niranau. KoopnunaumiiiHe 9uciio Ta Horo
NPOCTOPOBA iHTEpIpeTaLis. 3aps BHYTPILIHBOI chepHr KOMILICKCY.
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XiMiuyHa KiHeTHKa 1 XiMiuHa piBHOBara. ['oMOreHHi Ta TeTeporeHHi cuctemu. [IOHATTS mMpo KaTami3
(romorenHuii, rereporeHHnil). @epmeHTaTUBHIUIA KaTani3. OCHOBHI MOHSATTSA ¥ O3HAKM XIMIYHOT pIBHOBArw.
3MmineHHst XiMiuHOT piBHOBaru. [Ipuniun Jle-1llarenbe. 3HaueHHs XIMIYHAX PIBHOBAT Y MIPUPO/IL.

TemnoBuii edexr peakuii. EHmoTepMiunai Ta ek3oTepMmidHi peakmii. 3Ha4eHHS 1 3aCTOCYBaHHS €HEPIreTHUKU
XIMIYHHX TIPOLIECIB.

[loHATTS TpO JMCHEpCHI CHUCTeMH. IX Knmacudikallis 3a CTylmeHeM JHCIEPCHOCTI: Ipy6oaucrepcHi,
TPaHUYHOUCIICPCHI  (KOJIOIMHI), MoJeKyispHoauciepcHi (ictuHHI) cucremu. OTpUMaHHSA, OYMCTKA 1
KOHLIEHTPYBaHHSI JUCIIEPCHUX CUCTEM.

KonoinHi po3umnHm, wiacudikamis. KiHeTH4Hi, ONTHYHI Ta CJNEKTPUYHI BIACTHBOCTI AWCICPCHUX CHUCTEM.
BynoBa nucnepcuux cucreM. bynoBa minenu. CriiikicTs aucnepcHHX cucteM. EMynbceii, miHM, aepo3oui,
CyCHeH3il.

Po3unnu. ["a3ononi6Hi, pinki, TBepai pozunnu. [Iprunnan yrBopeHHs. Pons conmpBararii. Briimis Ha po3unHHICTE
XIMI9HOT IPUPOIM KOMIIOHEHTIB, arperaTHOTO CTaHy, TeMIepaTypH, TUCKY. 3aCTOCYBaHHS MpuHIHITY Jle-
[Harense. 3akon I'enpi-/lansrona. Konnenrpamis pozunHiB. CriocoOn BUpakeHHs! KOHIEHTpALl PO3UYNHIB.

@Oi3uyHI BIACTUBOCTI PO3YHMHIB HeeJleKTpouiTiB. 3akoH Paymsa. EOymiockomiss Ta kpiockomiss. Ocmoc.
Ocmortuunuii Tuck. 3akoH BauT-T'odda. Asume ocmocy B mpupoai. OcMoc y crucTeMax OpraHi3My JIIOAWHU.
Teopist enekrposnitnyroi aucoiriaiii. CTyniHb enekTpotiTuuHol aucoriamnii. CuibHI Ta cIa0Ki eJIeKTPOJIITH.
KoncranTa nucornianii. loranit 1o6yTok Boan. Bogaesnit nokasauk. bydepri pozunnn. [ngukatopu. [Ipuponai
OydepHi cuctemu. bydepHi cucremu mronuuu. Peakiii B po3unHax enektpositiB. [oHHI piBHsSHHA. [imposis
COJIEH.

OKHCHO-BIIHOBHI peak1lii Ta piBHOBary.

Enexrpoumni3 po3unHiB Ta po3iasiB. 3akoH Papanes. Koposis meraniB. Buau kopo3sii. EnexrpoximiuHa Kopo3is.
limporen. bynoBa atoma. [3oTomm. OcoOMMBOCTI MONOKEHHS B MepioguyHii cucteMi. MoJeKylia BOIHIO.
IcHyBaHHs y mpupoi, 10OyBaHHS, 3acTOCyBaHHS BojHIO. Boja. BynoBa monekynu i pedoBUHH. AHOMAJbHI
BIIACTHUBOCTI. BMicT Ta po3moainr Boau B opranizmi ta xiitiHi. CtaH Boau B opraHi3mi. Pons Boxu B mporecax
KUTTEABUIBHOCTI. Baxkka Boma. BomomiaroroBka, BOJOOYMCTKA. Pob BOAHIO 1 BOAM B MPHUPOII 1 CUTBCBKOMY
TOCHOJAapCTBI.

lanorenn. EnextponHa OynoBa aTomiB, OCHOBHI B&JICHTHI CTaHM. 3MiHa HaWBaKJIMBIMINX BIACTUBOCTEH Yy
miArpyni (aTOMHI pajiiycH, eleKTPOHEraTHBHICTh, OKMCHO-BIIHOBHI BIIACTUBOCTI, arperaTHuii crtan). [cHyBaHHs
B TIPHPO, T0OYBaHHS, 3aCTOCYBaHHS. XIMIiYHI BIIACTHBOCTI TaJIOTEHIB (B3a€EMOJIS 3 METallaMH, HEMETaJaMH,
CKJIQJIHUIMU pEYOBHHaMHM). [igporeHranoreHigHi KucCioTH, I1X noOyBaHHS, BJIACTHBOCTI, 3aCTOCYBaHH:.
lanorenanrigpuan. OKCUTEHOBMICHI CIIOIYKH TaJIOTeHIB. SIKiCHI peakilii Ha TajoreHi iOHH.

Xanbkorenu. bynosa aromiB i Mosiekyi. Anotportisi. [cHyBanHs y npupoai. Okcuren. BanentHuii craH, cTyneHi
okucHeHHs. Di3nuHi Ta XIMIYHI BIACTHBOCTI KHCHIO. [lepokcuam, iX ojepKaHHs 1 BJIACTUBOCTI. 3Ha4YCHHS
kucHio B pupoi. [linrpyna cynsgdypy. Crionyku enemenTiB 3 ['inporeHom i metanamu. CipkoBOgHEBa KUCIOTa
ta ii comi. CynbdarHa kucioTa Ta il coni. Kpucranmoriapartu comei cynb(aTHOT KHCIOTH Ta 1X 3aCTOCYBaHHI.
®izionoriyHa poik i TOKCHYHICTh XAIBKOTEHIB 1 X cHONyK. SKicHI peakii Ha cyabdin, cynbdar, cynbdit ioHH.
Hirporen. ®i3uuHi Ta XiMi4HI BIACTUBOCTI BaJeHTHUI CTaH i CTYIiHb OKUCHEHHsT HITpOTeHy B I[MX CHOJyKax.
Ix sacrocyBanns. Hirparma xucnmora. Jlis Ha Meramu i memeramu. Hirparu. 3HaueHHS a30Ty B IIPHPOII.
docdop. Piznyni Ta XiMiuHi BIacTuBOCTI. SIKICHI peakIii Ha HiTpaT, HITPUT, PocdaT i0OHM Ta I0H aMOHIIO.
Enextponna OynoBa p-eneMeHTiB IV rpymnu, BaJeHTHHI CTaH, CTYIiHb OKHCHEHHS B CIOJNyKaX. [cHyBaHHS B
npupoai. [loOyBaHHs. ANOTpONHI BHIO3MIHM eneMeHTiB. 3acrocyBaHHA. KapOon. Pi3muHi Ta XiMmiuHi
BiaactuBocti. Crmonyku 3 [imporenom, meraigamu. JluiiaH, CHHWJIBHA KHCIOTa, 1i cOJi. OKCHICHOBMICHI
cnonyku Kap6ory (II) i (IV). JoOyBanHs i ximiuHi BractuBocti CO. JJoOyBanHS i ximiuHi BmactuBocTi CO,
3actocyBaHHs. KapOoHoBa kucioTa Ta ii coni. KapOonatHi OydepHi cucremu. 3HaueHHs BYIJICIIO B IPHPOII.
SxicHi peakmii 1y KapOOHAT Ta CHUITIKAT 10HU.

JIyxHi Meranu, Jy>KHO-3eMeJbHI Meranu. bynoBa aroma, BajeHTHICTh. IcHyBaHHs y mpuponi. BmactuBocrti
€JIeMEHTIB Ta iX CIOJIyK. TBEpIiCTh BOAM Ta METOMM ii yCyHEeHHs. biojoriuHa posb i TOKCHYHICTh €JIEMEHTIB Ta
ix cnomyk. SIkicHi peakuii Ha i0HM KabIifo, 6apilo, MarHio.

AnroMiHIi. 3HaXODKEHHS B TPUPOJL, OJCPIKaHHs, 3aCTOCYBaHHs. AJIFOMIHIA OKCHA 1 OrO BHKOPHUCTAHHS.
AHIOHHI Ta KaTiIOHHI KOMIUICKCH Y BOJAHUX pO34YMHAaX. AmroMorinpuan. Bukopucranus. SkicHi peakiii Ha i0HK
AR,

Higrpymn Kynpymy, Lluaky. 3aranpHa XapakTepHCTHKa JIEMEHTIB, iX PO3MOBCIODKEHHS Ta HAWBaKIUBIIII
npupoaHi criosykd. Di3uuHi Ta XiMIYHI BIACTUBOCTI, OTPUMAHHS NIPOCTHX PEYOBHH. SIKiCHI peakuii Ha i0HM
Ag*, Zn**, Cu?*, Cd?*. dxichi peakuii na ionu Fe?*, Fe®. IlmatuHoBi Meramu. 3arajgpbHa XapaKTepHCTHKA
enemeHTiB. Enexrpona OynoBa Ta 3MiHa BinacTuBoCTed 10 rpyni. JlaHTaHOIM Ta aKTHHOTIH.

[peamer opraniynoi ximii. Kiacudikaiiist opraHiyHIX peYOBHH.

Oi3UYHI BIACTHBOCTI aNKaHIB, IX B3aJeXKHICTh BiI CKIagy 1 OyIOBH pEYOBHHHU. XIMIUHI BIIACTHBOCTI:
raJloreHyBaHHs, CyJb(QyBaHHS, CyJIb(QOXIOpYBaHHS, HITPYBaHHS, OKHCHEHHs, AETiPOTeHyBaHHsI, MIpOJIi3,
i3omepu3artis. XimiuHa nmepepoOka HadTH i rasy.

OnHoaTtomHi ciupty. ['oMosoriuHuit psin, i30Mepist, HOMEHKIIATypa.

OCHOBHI NPeJCTaBHUKU OJJHO-, JIBOX- Ta TPhOXaTOMHHX (eHOoIiB. DEeHOTN B IPHUPO/II.
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T'oMOJIOTIYHHIA psii OJHOOCHOBHHX KapOOHOBHX KHCIOT. HoMeHKiarypa KHCIOT Ta iX (DYHKI[IOHAIBHUX
MOXITHAX.

Merou oJep>KaHHs: OKUCHEHHS! OPraHiYHUX CIIOJIYK, TiApoii3 GyHKIIOHATbHUX MOXIIHUX, KapOOKCHUITYBaHHS
peaxtusiB ['piapsapa. @izuuni BnacTuBoCTi. bynoBa kapOOKCHIBHOI IpylH Ta KapOOKCHIIAT-aHIoHY.

XiMi4YH1 BIACTUBOCTI: KMCIIOTHI BIACTUBOCTI (YTBOPEHHSI COJIeH); OCHOBHI BJIACTHBOCTI (peakuis ectepudikariii
Ta ii MexaHi3M); peakiii 3 y4acTio 0-BOJHEBOTO aTOMa.

Henacuueni kapOOHOBI KHCIIOTH: akpuJIoBa, ojieiHOBa, (hymapoBa, MasieiHoBa. [loiMepn Ha OCHOBI aKpHIIOBOT
Ta METaKPUWJIOBOI KUCIIOT.

XKupwn i muna. Bynosa i BmactuBocTi xkupiB. CHHTETHYHI MUIo4i 3acoou. Bockw.

EnemenTHui ckiaza OUTKIB. AMIHOKHCIIOTH — CTPYKTYpHI MOHOMEpH OUIKiB, iX OynoBa, kinacudikamis, Gpisuko-
XIMIi9HI BIACTHBOCTI.

Bynosa Ta piBHI cTpyKTypHOI opranizamii 6ikiB. Pi3MK0-XIMIYHI BIaCTHBOCTI OLIKIB.

Knacudixamis Ta HoMeHKIaTypa Ou1KiB. bionoriuni GpyHKii.

3aranbpHa XapaKTepuCTHKa MOHO-, TU-, TToJticaxapuay. [lomupenns B npupoai, Gi3udHi Ta XIMi4HI BIaCTHBOCTI.
BukopucraHHs ByrjieBoIiB.

KommnoneHnTn HykneiHOBHX KucioT. bymoBa Ta piBHI opraizamii HykIeiHOBHX KHCIOT. Di3UKO-XIMidHI
BJIACTHBOCTI HYKJIETHOBHUX KHUCIIOT.

3aranmpHa XapaKTepHCTHKA, Kiaacupikamis Ta 6iomoriuni ¢pyHKmii minigiB. OXHOKOMIIOHEHTHI JIMIAN Ta JITiIHI
MOHOMepH. baraTokOMIMOHEHTHI JTiITiTH.

ByrneBon-6inkoBi  kommiekcn.  Jlimig-OinkoBi  kommiekcu.  ®Docdomporeinn.  Kodakromporeiny.
Meranonpoteinn. Hebinkosi 3minrani MakpoMOJIEKYIIH.



