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Po6oua mporpama HaBYaIbHOI MUCHHMILTIHE «bioreoxiMis Ta aHaTITHYHA XIMIs» IS
3100yBayiB BHIINOi OCBITM OCBITHBOT'O CTymHeHs «OakaiaBp» cremiaibHocTi G2
«TexHoyoril 3aXMCTy HABKOJHUITHLOTO CEPEIOBHUINA» OCBITHBO-TIpOdeECciiHa Tporpama
«TexHoJOrii 3aXHUCTy HABKOJMIIHBOTO CEPEIOBHUINAY 3aTBEpIKeHa BueHoro pajoro
(dakynpTeTy TipHUYOi CIpaBH, MPUPOJAOKOPUCTYBAaHHS Ta OyHIBHHUIITBA Bix 26 cepriHs
2025 p., npotokon Ne 7
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1. Onuc HAaBYAJBHOI AUCIHUILIIHA

XapakTepucTUKa HaBYIbHOT
. . ["ayry3b 3HaHB, CHEIIATBHICTD, JUACIUILIIHHA
HaiimenyBaHHS IOKa3HUKIB S .
OCBITHIH CTYITiHb
neHnHa popma | 3aouyHa dpopma
HaBYaHHS HaBYaHHS
lNany3b 3HaHb
KinbkicTh kpenuTiB 6 mudp ramysi G «lmkenepis, 000B’s13K0Ba
BUPOOHUIITBO Ta OYTIBHUIITBOY
Mognynis — 4 Pik nmiaroToBku:
- - CnenianbHicTb «G2 1 | 1
3MICTOBUX MOJYJIIB — 7
TexHoOTi1 3aXHCTy Cemectp
3arajibHa KUIbKICTh FOJMH — | HABKOJHUIIHBOTO CEPEIOBHIIA» 1.2 ‘ 1,2
180 Jlexuii
R2ron | 10.
[IpakTnuni
TWKHEBUX TOIUH JIJIs JIaGopatopHi
JIEHHO1 (POpMU HABYAHHSA: L .
$op 6 OcBiTHIl CTYIiHb «OaKaiaBpy 64 ron. : 12
ayAUTOpHHUX - CamocriiiHa poboTa
caMmocTiiiHOo1 podoTH — 5,25 84 rox. ‘ 158
Buz koHTpOMIO:
1-i1 cemecTp — 3aliK;
2-11 ceMecTp — eK3aMeH

YacTka ayIUTOPHUX 3aHATH 1 YacTKa CAaMOCTIMHOI Ta 1HAMBIAYyadbHOI pOOOTH Y
3arajibHOMY 00Cs131 TOJIUH 3 HABYAJIBHOI AUCIUILIIHU CTAHOBUTb!

JUIs eHHOi opmu 3100yTTS BUIIOI OCBITH — 53 % ayauTopHUX 3aHATh, 47 %
CaMOCTINHOT Ta 1HAMBIYaJIbHOI POOOTH;

JUIs 3a04HOi (popmm 37100yTTs BUIOI OocBiTH — 12% aymutopHux 3aHsaTh, 88 %
CaMOCTINHOT Ta 1HAUBIYaJIbHOI POOOTH.
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2. MeTa T2 3aBAaHHA HABYAJbHOI JUCHHUILIIHA

MeTOoI0 BHBYEHHfI HABYAJLHOI aucHuILIiHM MeTolw HABYAJbHOIL
AUCHUIIIHA € (QOpMyBaHHA TEOPETUYHOIO Ta MPAKTUYHOIO PIBHSA CTYICHTIB,
HEOOX1AHOTO NIl OCBOEHHS CHEUIAIbHUX MPEIMETIB, /1€ BUKOPUCTOBYETHCS XIMIUHHIMA
aHaJii3 MPUPOJHUX Ta IITYYHUX 00 €KTIB.

3aBIaHHAAMH BUBYECHHS HABYAJILHOI JMCIHUILTIHH €:

- dbopMyBaHHS TEOPETUYHUX Ta MPAKTUYHHUX YSABICHb U1 OpraHizaiii Ta
IPOBEACHHAIA00PATOPHOIO XIMIYHOTO EKCIIEPUMEHTY;

- BUBYUTH OCHOBHI METOAM I1JE€HTU(IKaLll pPEYOBUH, KIIbKICHOTO
BU3HAYCHHS PEUOBHH;

- OBOJIO/IITH OCHOBAMH METPOJIOTTi.

3MICT HaBYaJIbHOI TUCUUIUIIHYA HANPABIECHUN Ha (POPMYBaHHS HACTYTHUX
KOMIIETEHTHOCTEH, BH3HAUCHUX CTaHJIApTOM BHINOI OCBITH 31 chemiaibHocTi G2
«TexHonorii 3axUCTy HaBKOJUIIHBOTO CEpPEJOBUIIA» Ta OCBITHBO-podeciitHa
nporpama « TexHoIorii 3aXUCTy HAaBKOJIUIITHBOTO CEPEIOBUIIAY !

K 02. 3HaHHs 1 KpuUTHYHE PO3YyMiHHA TpeAMETHOi obyacTi Ta mpodeciitHol
ISUTBHOCTI.

K 07. Ilparmenns nmo 30epeXeHHS HaBKOJHWIIHBOTO CEpPEIOBUINA Ta
3a0e3MeUeHHS CTaIOTO PO3BUTKY CYCIITLCTBA.

K 12. 3parHicTh NOpPOBOJUTH CIOCTEPEKEHHS Ta I1HCTPYMEHTAIbHUN 1
Ja00paTOPHUIM KOHTPOJIb HABKOJMUIIHBOTO CEPEIOBUINA, BIUIMBY Ha HHOTO 30BHIIIHIX
(dakTopiB, 3 B1AOOPOM 3pa3kiB (Ipo0) NPpUPOAHUX KOMIIOHEHTIB.

OTpuMaHi 3HaHHS 3 HABYAJIBHOI JUCITUTLIIHN CTaHYTh CKJIaJIOBUMH HACTYITHUX
NporpaMHMX pe3yJbTaTiB HaB4yaHHs 3a crnemianbHicTIO G2 «TexHonorii 3axucry
HABKOJIMIIIHBOTO CEPEIOBHUINAY:

IMP 01. 3matu cydyacHi Teopii, MIAXOAHW, TPUHIUIN E€KOJOTIYHOI TMOJITHUKH,
dbyHIaMEeHTaNbHI MOJ0XKEeHHS 3 01070111, XiMii, (h13UKH, MaTEeMaTUKHU, 010TEXHOJIOT] Ta
($haxoBHUX 1 MPUKIATHUX 1HKEHEPHO-TEXHOJOTTYHUX IUCIUILIIH JJIS MOJCIIOBAaHHS Ta

BUPIIIEHHS KOHKPETHUX MPUPOT03aXUCHUX 3a/1a4 y BUPOOHUUiH cepi.
ITP 09. BMiTi pOBOUTH CIIOCTEPEKEHHSI, IHCTPYMEHTAIBHUHN Ta JTab0paTOpHUN

KOHTPOJIb SIKOCTI HABKOJIUIIIHBOT'O CEPEIOBUIIIA, 31MCHIOBATH BHYTPILIHIA KOHTPOJIb 32
poOOTOI0  MPUPOJOOXOPOHHOTO  OOJIATHAHHS HA  IPOMHUCIOBUX  00’€KTax 1

MIJNPUEMCTBAX Ha IMiJACTaBl HAOyTUX 3HAHb HOBITHIX METOJIB BUMIPIOBAHHS Ta
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CYy4acHOT'0 BUMIPIOBAJIbHOTO 00JIaJHAHHA 1 anapaTypH 3 BUKOPUCTAHHSAM HOPMATHBHO-

METOJMYHOI Ta TEXHIYHOI IOKYMEHTAITIi.

[lin yac BHUBYEHHS HABYAJbHOI JUCHMIUIIHU 3700yBadl BHUIOI OCBITH 3MOXYTb
OTpUMAaTH J0AaTKOoBO HacTymH1 Soft skills:

- KOMYHIKAMUGHI HAGUYKU: HABUYKH TIPAIIOBATH B KOMaH/II,

- YMIHHA 8UCMYNAmMu NPUECeNt00HO . HABUUKHU MPOBEICHHS MPE3EHTAIll];

- KepyB8aHHs YacoM: YMIHHS CIIPABISITUCS 13 3aBJIaHHSIMU BYACHO,

- SHYUKICMb [ a0anmuéHicms . OPIEHTYBAHHS HA BUPIIICHHS TPOOJIEMU;

- 1i0epcuKi aKocmi: YMIHHS YXBAJIIOBATH PIIIIEHHS; YMIHHS TUTAaHYBATH JTISUIBHICTB;

- ocobucmi sKocmi: KpeaTUBHE W KPUTUYHE MHCIICHHSI; TEPIIiHHS, ToBara o
OTOYYIOUHX.

3. IIporpama HAaBYAJIbHOI JUCUMILIIIHA
MOJAVYJIb 1

3microBuii moayas 1. biocgepa. Teoperuuni ocHOBHM 0OioreoxiMivyHMX
NpoueciB.

Tema 1. Ilpenmer i 3agaui Oioreoximii. BynoBa aromis. Ilepiognunmnii
3aKoOH i cucTema eemenTiB. Ximiunmii 38's130k (K 01, K 02, K 12. ITP 01, ITP 09).

PeuoBuHu — koHKpeTH1 (opmMu MaTepii, XIMIYHHMIA MPOIEC, SIK MEPETBOPCHHS
pedyoBuH. bioreoximiss — 3amadi, MiClle B CHCTEMI NPHUPOJHUYMX HAYK, 3B'S30K 3
reoximi€ero, O10JI0Ti€I0, €KOJOTi€r0; 3aBaaHHsA Hayku. I[lomarrs mpo Oiocdepy.
Kom0006iru XiMiYHUX €IeMEHTIB. 3HaYEHHS )KUBOI PEYOBUHH Y MITPaIlisX.

Anepna monens aroma. OCHOBHI TMPUHITUIIM KBAaHTOBOI MeXaHIKU. EnexkTpoHHa
xMapa, aToMHa opOitans. CTpyKTypa €JIeKTPOHHOI O0OJIOHKH aToMma, KBaHTOBI YHUCIIA.
[Mpuanun Ilaymi, mnpaBuno XyHma, mpaBuia KreukoBcekoro. IlocmimoBHICTB
3aIlIOBHEHHSI €HEPTETUYHUX PIBHIB 1 MiIPIBHIB aTOMIB.

[lepiomnunuii 3akoH 1 cucTema eileMeHTiB. llepiognyHi BIACTUBOCTI aTOMIB
CJIEMEHTIB: €JIeKTpoHHa OyJoBa aTOMIB, €HEpris 10HI3aIlli, CIOPITHEHICTh JI0
CJIEKTPOHA, pajJlyCH aTOMiB, 10HIB, EJIEKTPOHETATHBHICTh, CTYMiHb OKHUCHECHHS.
[lepiomnuHi BIACTUBOCTI CKIAAHUX HEOPraHIYHUX pedoBUH. OKCUAM, HITPUIH,
KapOiyM, TIAPOKCHAM, COJIi, iX XIMIYHI BJACTUBOCTI, TIEPIOAUYHICTH 3MIHH,
BJIACTUBOCTEM.

[Ipupona, Buau 3B‘s3Ky, #oro mnapameTpu. KoBajdeHTHHI 3B‘S30K
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BJIACTHBOCTI, METOJ BaJlleHTHUX 3B‘sA3kiB. CmocoOu yTBOpEHHs 3B S3Ky, MOro
HAaCHYEHICTh. HampaBieHiCTb KOBaJIEHTHOTO 3B‘SI3Ky, TriOpuau3aiisi aTOMHHUX
opOitaneii, reomerpuuHa (opma Mosiekyd. [loJsgpHICTE KOBAJEHTHOTO 3BS3KY,
JTUTIONFHUN MOMEHT 3B ‘A3KY, MOJIAPHI 1 HETOJSPHI MOJICKYJIIH.

BoaneBuit 3B‘s30k. MDKMOJIEKYJIsIpHa B3a€MOJisA, ii BUOUM — JUCHEpCiiiHA,
opieHTaliHa, 1HAYKIiAHA. loHHWI 3B‘s30k. Mertamiyauii 3B'130k. BracTuBOCTI,

SHeprisi KPUCTAIIYHOI PEUIITKY, KOOPAUHAIIIITHE YnCIIO.

Tema 2. Tepmoamnamika ximiuanx npomnecis (K 01, K 02, K 12. IIP 01, ITP
09).

OCHOBHI NOHATTSA XIMIYHUX TepMoAuHaMiku. PoOora. BHyTpimHsg eHepris Ta
eHTanbmis. TepmonuHamiuni ¢pyHkuii. [lepmnmii 3akoH TepMoanHaMiku. 3akoH ['ecca Ta
HACHIAKK 3 HbOro. TepMOXiMIuHI po3paxyHKU. TernoeMHICTh. BU3HaueHHs TEmIOBUX
edekTiB. [pyruii 3akoH TepmoauHaMmikh. EHTporis, K Mipa HE3BOPOTHOCTI IIPOLIECY.
BinbHa enepris ['10606ca. 3MiHa eHTpomii Ta BUIbHOI eHeprii ['100ca. HampasneHicTh
XIMIYHOTO TIPOIIECY.

[IBMAKICTh TOMOT€HHHMX XIMIYHHMX peaKIiil Ta (paKTOpH BiJ SIKUX BOHA 3aJI€KaTh.
3aiexXHICTh MIBUAKOCTI peakilii BiJl KOHIEHTpalii. 3akoH Aitounx mac. OcoOJIMBOCTI
reTeporeHHux npoieciB. Mexanizm peakiiii. [Topsgox peakiii. [IpaBuno Baut-T'odda.
Enepris akrtuBaiii. 3BOpOTHI peakiii. XiMi4Ha piBHOBara B T'OMOTE€HHUX Ta

rereporeHHuX cucremax. Koncranra pisHosaru. [Tpuniun Jle-IllaTenbe.

3micToBHUIT Moayab 2. BaactuBocTi po3unHiB. OKMCHO-BIAHOBHI peakiiii B
HaBkoMmHbLOMY cepenoumi (K 01, K 02, K 12. ITP 01, ITP 09).

Tema 3. KoairatuBui Baacrusocri po3uunis (K 01, K 02, K 12. IIP 01, ITP
09).

Poszunnu, ix knacudikamis. Boma, sk po3unHHHK. [loHSATTS Tpo KOJMOIAHI
CUCTEMH, iX pI3HOBUAM. BracTUBOCTI KOJNOIMHWUX po34uHiB. CriocoOu BUpPaKCHHS
KOHIIeHTpallii po3uuHiB. TemnoBi mpoiecu mpu poszunHeHHi. Ocmoc, 3akoH BanT-
l'odpda. Tuck HacuueHoi mapu PO3UMHHUKA HAJ pPO3YMHOM. 3akoHU Payms.

Temneparypa kumiHHS Ta 3amep3aHHs po3uuHiB. EOymiockomiyHa Ta KploCKOMiYHA
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KOHCTaHTH. AHTUDPHU3H.

Tema 4. BaactuBocti po3unniB eaexrpouitie (K 01, K 02, K 12. ITP 01, ITP
09).

Teopist enexTpomiTuuHoi gucomniamii. CunbHI Ta ciabki enekTpoiitu. CTymiHb
aucomianii Ta KoHcTaHTa aucouianii. J{oOytok poszumnHOCTi. Jlucormiaris Boau
lonnanit no6ytok moau. Boguesuii mokasuuk (pH). [igpomis comneit.

Tema 5. Oxucno-BignoBHi peakmii (K 01, K 02, K 12. ITP 01, ITP 09)

[ToHsTTS Mpo mpolecH OKUCHEHHsS-BiMHOBIEHHA. CTymiHb OKHUCHEHHsA. Metoau
CKJIaJlaHHSl PIBHAHb OKHUCHO-BIJTHOBHUX peakilii. MeToJ enekTpoHHoro 6anancy. Tunu
peaKiliii OKMCHCHHS-BIMHOBICHHSA. DakTopH, sIKI BIUIMBAIOTh Ha Mepedir OKUCHO-
BIIHOBHUX peakiiii Enekrpoximiudi npouecu. Enexrponis. [IoHATTS mpo enexTpof,
eJeKTpoAHuN noteHian. [lonBiitHui enekTpuyHuil map. BumiproBaHHs eJIEKTPOTHUX
noteHiianiB. CTaHgapTHU BoAHEBUN enekTpoi. CTaHIapTHI €NEeKTPOAHI MOTEHIIAIN
Ta psii aKTUBHOCTI MeTamiB. DaKkTOpH BiJl SKUX 3QJCKUTHh BEIUYMHA €JIEKTPOJIHOTO
norexmiany. PiBusaas Hepucra. T'anpBaniuni enementu. OOumcnennss EPC.
AKYMYIISITOPH.

Enextponi3 po3miaBiB Ta po3unHiB. 3akonu Dapanes. [locnimoBHICTE poO3psiLy
HOHIB Ta MOJIGKYNl Ha eJeKkTpoaax. Bukopucrtanus enektponizy. Emextpomituyune
no0yBaHHs MeTaliB Ta ciuiaBiB. Koposist meraniB Ta criaBiB. [IoHATTS Ta 0cOOIMBOCTI

Kopo3ii mertaniB. Kmacudikariiss Kopo3iiHHX MporieciB. XiMiuHA Ta €JIEKTPOXiMiyHa

Tema 6. OcHoBH Teopii Ta po3kiaany koopauHaniianx cnoayk (K 01, K 02, K
12. TIP 01, IIP 09).

BusnaueHHs TOHATTS KomniekcHa cnoayka. 3a ['pinOeprom, SnuMupcbkum,
babkoM. BmactuBocTi 1 3acTOCYBaHHSI KOMIUIEKCHHX CIIOJYK B XIMIYHOMY aHami3i.
CrifikicTh KOMJIEKCHUX crnoiyk. CTymiH4acTta Jucoliiailisi, CTyHiHYacTe YTBOPEHHS
KOMITJIEKCIB. 3aCTOCYBaHHSI B aHali3l OKPEeMHUX TPyl KOMIUIEKCHHX CHOJIYK 3
HECOPraHIYHUMHM JIiraHgaMd — amiakaTd, TaJOreHiJW, TiOIlaHAaTH Ta IIaHiIHI
KoMmIuiekcH, (QocdarHi komruiekcu Tomo. KilbKiCHa XapaKTepHUCTHKA CTIHKOCTI

KOMILJICKCIB 32 JJOTIOMOTOI0 KOHCTAHT CTIHKOCTI (CTYMiHYACTI Ta 3arajbHI KOHCTAHTH).
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[TpuHIIMTT METOAIB BU3HAYEHHS CTIHKOCTI KOMIUIEKCHHUX CIIOIYK y PO3YHMHAX.
3akoMILIEKCOBaHICTh, (PyHKITS yTBOpeHHs b'epyma (cepenne miranaHe dmciio). Meton
Jlenena. BB BmacTUBOCTEH UEHTPANbHUX 10HIB — KOMIUIEKCOYTBOPIOBAYiB Ha
CTIMKICTh KOMITIEKCHUX crionyK. Kiacudikariis KaTioHIB METalliB 3aJIeKHO BijJ Oyn0BU
iX eNeKTPOHHHUX OOOJIOHOK. XapakTep 3MIHM CTIHKOCTI KOMIUIEKCIB Yy MeXaX KOXKHOT
Tpymu.

MOJAVYJIb 2.

3microBHuii moayab 3. EnemenTn Heopraniunoi ximii. Mirpaniss XiMmivHmXx
eJieMeHTiB y Oiocdepi.

Tema 7. 3akoHomipHOCTI mommpeHHst XiMivHUX ejieMeHTiB B 6iocdepi (K 01,
K 02, K 12. ITP 01, IIP 09).

OcHoBHI 3akoHM (OloreHHoi Mirpailii, 010JIOTTYHOrO0 KpYyrooOiry, BeKTopa
PO3BUTKY, €IHOCTI OpPraHi3My Ta CEpEeIOBHIINA, 3arajlbHOr0 PO3CIIOBaHHS XIMIYHHUX
esieMeHTIB Tolo). ['onoBHI 3akoHoMipHOCTI (["apkiHca, ycepeaHeHHs, €BOJIOLINHOTO
PO3BUTKY TEpEeBa)KaHHS B JITOC(Epl €IEMEHTIB, aTOMHI MAaCH SIKUX KpaTHI YOTHUPHOM
tomo). OO’ext pochimkeHHs Oioreoximii. I[lpuHnunu Tta npaBwia Oioreoximii.
3HadeHHs 010reoxiMiuHOI HaykH it i3HaHHs Oiocdepu. Pons B.1. BepHancekoro B ii
CTaHOBJICHHI Ta PO3BUTKY.

Konmenii 6iocdepu, KHUBOI pEeUOBHHHU, OIOKOCHHX CHCTEM, O10T€OXIMIYHUX
IIUKIIIB K TEOPETUYHOI OCHOBU Hayku. EHepreTtuka 6iocdepu. ctpykrypa Oiochepu, ii
koMroHeHTd. OcobmuBocTi Ta BiracTuBOCTI Oiocdepu. EBomromis Giochepu. Knapk.
Knacudikamis BuaiB mirparii. I'eoximiual kimacudikallii eJIeMEHTIB 3a MIrpamiiHuMH
0COOJINBOCTSIMHU.

Konnemniist kpyroo6iry. [ToxoKeHHS KUTTS 1 €BOJIOMIS 010T€OXIMIYHUX IUKITIB
OloreHHUX eJeMeHTIB. TeXHOreHHi (aKTOpH MOPYIICHHS iX KpyrooOiry. TexHoreHH1

reoxiMiuHi aHoMalii B 6iocdepi, mpoOiaemMu 1 UIAXHU X PO3B’A3aHHS.

Tema 8. Ximis S- Ta p-esremenTiB Ta ix 6iosoriuna poas (K 01, K 02, K 12. TP
01, ITP 09).

Berynm no ximii enemeHTiB. PO3MOBCIOKEHHSI B KOCMOCI Ta B 3€MHIN KODI.

CtpykTypa Ta BIACTHUBOCTI MPOCTUX PEYOBHMH, MPUHLHUIN IX OTPUMAaHHS.

[Tonoxxenns I'imporeHy B mepioAWyHINA cHUCTeMI, CreUU(iuHICTh MOTO BIACTUBOCTEH.
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®i3uyHi Ta XiMiyHi BractuBocTi BoaHto. Crionyku ['igporeny. Enementn VII-A rpynu,
iX XapakTepuUCTHK Ta BiacTuBocTi. Enementu VI-A rpymu, iX XapakTepUCTHK Ta
BiactuBocTi. O30H. Ponb o30HOBoro mapy. Ckiaa arMochepHOro MOBITPS 3eMii.
bionoriuna pons Ta TokcuuHa fAis cnoiyk Cynbdypy. «KucmoTtHi gomri».

Enementn V-A rpynm, iX xapakTepuCTUK Ta BIacTUBOCTI. [lommupenHs a3oTy B
npupoji, 100yBaHHS BIACTUBOCTI Ta 3actocyBaHHs. Cronyku Hitporeny. bionoriuna
pons Hitporeny, TokcuuHicTh #oro crnoiyk. ®@ochop y mpupoau, oro no0yBaHHA
BJIACTUBOCTI Ta 3actocyBaHHs. Cnonyku ®Docdopy. bionoriuna dyskiis Pocdopy,
TOKCUYHICTh MOTO CIOJIYK.

Enementn IV-A rpynm, ix XapakTepuCTUK Ta BIacTHBOCTI. Byrneus Ta ioro
aJIOTPOIHI BUAO3MIHM B MPUPOAL, iX KOpoTka xapakrepuctuka. Crnonxyku KapOomny.
bionoriuna yHKIis Ta TOKCHYHICTh cniofyk KapOony. [lapHukoBuil eeKT Ta HUIAXU
fioro momonanus. Cuniniit B mpupoxi. Moro mo6ysanHs Ta BIacTHBOCTI. IIpHpoaHi Ta
IITY4YHl CHJIIKaTH, CKJO, Kepamika, IIeMeHT. biojoriuHa (yHKIIA Ta TOKCHYHA JIis
criotyk Cuirito.

Ximiss memanie. 3arajibHa XapaKTEPUCTUKA METANIIB. 3HAXOJ/KCHHS METalliB B
npupoai. OcHoBHI Meroaw ix pAoOyBaHHA. [IpuunHM MNOAIOHOCTI Ta BIAMIHHOCTI
(GI3BUYHUX BJIACTUBOCTEM MeETaliB. YTBOPEHHS METAJIIYHOrO 3B 513Ky METOJIOM
MOJIEKYJISIpHUX opOiTaneil. XiMiyHa BJIACTUBOCTI MeTamiB. KoOMIUIEKCOTBOPEHHS.
®i310J10T1YHA AKTUBHICTbH 10HIB METAJIIB.

S- 1 p-MeTalM Ta iX crnoayku. JIy>kHa Ta Jy’KHO3eMEeNIbHI MEeTall iX eJIeKTPOHHA
CTPYKTypa, 3HAXOJKEHHsI B MPUPOAI, BiacTUBOCTI. Di3l0JIOriyHA AaKTUBHICTh Ta

TOKCUYHA 15 CIIOJYK IUX MeTaliB. Metanu niarpynu ['epmaniro.

Tema 9. OcHoBu ximii Ta Oioreoximii d- Ta f-eqemenTiB. d-MeTaaum Ta ix
cnoayku. ®epym, KodaanTt, Hikoa (K 01, K 02, K 12. ITP 01, ITP 09).

3amizo. 3amizHa pyma. Metanyprisa 3amiza. Exonoriudi mpobieMu MeTanmyprii.
Cnonyku ®@epymy, Kobansry Ta Hikonto. [InaTuHOBI MeTanu, iX eIeKTPOHHI CTPYKTYpPHU
Ta CTYINEHI OKMCHEHHs. Pojib XIMIYHMX JIEMEHTIB, iX PO3MOJLT B 3eMHIN Kopi. SIKicHI
peaxiii Ha kaTioHu GioreHHMX Bakkux Mmetanis (Ag®, Cd?*, Zn?*, Pb?*, Cu?*, Co?', Fe?*,
Fe3*, Ni%*, Mn?*, Cr®*, Hg*").
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Tema 10. Opraniuysa reoximisg. Teopiss Oyg0BM OpPraHiyHHX CIOJIYK.
ByriaeBoani. Anbaerinm i keronn. Kap6onosi kucaoru Ta ix moxiani (K 01, K 02, K
12. TIP 01, ITP 09).

VHikanbHICT, KapOoHy B Oiocdepi. OpraHiuHa peyoBUHA SK T€OXIMIYHUN
akymyisatop. Kmacudikamis opraniuaux pedoBuH. Kiacudikaiiis BYIJICBOIHIB.
bioreoximiuni (aktopu dhopmyBanHs HadTH Ta BiAKIaAeHb keporeHy. Ckinaa HadTH,
npupogHoro razy. Homenknarypa opraniuaux cnonyk 3a npasuiaamu [UPAC 1993 p.i
pexomenpanit  YHKoXiTepH. Omnsan npupomnux mxepen, Gi3uyHl Ta  XIMIYHI
BJIACTUBOCTI BYIVICBOJHIB, OKCHUT€HOBMICHMX Ta TETEPOIMKIIYHUX CIOJIYK, iX
eKoJIoTiyHa HeOe3mneka SIK IMOTEHUIMHUX TIOJMIOTaHTIB JMOBKULIA. SIKICHI peakmii Ha
OpraHiyHi CHONYKH (QJKEHHW, aJKiHH, apeHH, cnupTH, ¢eHonu). Di3uyHl 1 XIMIYHI
BJIACTHBOCTI aJIBJICT1/1IB, KETOHIB, KapOOHOBUX KHCIOT. SIKICHI peakiiii Ha opraHidHi
CHONYKW (anbJAeriid, KEeTOHW, KapOOHOBI KHUCJIOTH, aMIHOKHCIIOTH,BYIJIEBOJIN).
[Ipupogni  Oi0JNOTIYHO-aKTHBHI ~ PEYOBUHHU,  OlomojiiMepu:  TyMiH, TyMYCOBI
GyMbBOKUCIOTA TPYHTY, aMIHOKHCJIOTH, TENTUIM, MPOTEiHM, JIMiau, JITHIH,

aMIHOKHCIIOTH, ByJieBOU. OCOOIMBOCTI KPYroo0iry opraHiyHUX pEYOBHUH.

Tema 11. Meroau BuB4YeHHs Oioreoximii. Bnjims 3a0py1HI0OI0YMX PeYOBUH HA
6iocdepy (K 01, K 02, K 12. ITP 01, ITP 09).

Xapaktepuctuka 3a0pyHIOBaviB Oiochepu Ti HACTIAKU iX Jii: BaXKKl METalw,
Ha(dTa, MOJIIUKIIYHI apOMaTUYHI BYTJIEBOJIHI, JIOKCHH, XJIOPO- Ta (IIyOpOBYTJIEBOIHI,
(dheHOH, aabACT1 AN, ICCTUIIUIN.

Cxutazn moBepxHEBHX BOJI Ta GaKTOPH, sIK1 HOTO BU3Ha4YatoTh. [ i1pocdepa. bynosai
ckiraa. Cnocobu xnacudikauii [IB. Busnauenns Ta cmocoOu OIIHKA BMICTY
opraniuyHux peuoBuH y [IB. biorenni enementun. Mikpoenementu y ckiani [1B.

di3zuko-xiMiuHi mporiecu B Timpocdepi. Byrnekucnorna piaoBara y I1B. Bonu
CBiTOBOTO OKeaHy Ta MOXOKeHHsS cojied B HuX. [IB cymn ta mpomoBuku. Ilimzemui
Boau. [loxomkenns Boau Ha 3emui. ['eoxiMiuHa posih BOAM B 3eMHii Kopi. TBepaicTh
BOJH, i Buau. Kiacudikaiiis Boja 3a TBEpIiCTIO.

dizuko-xiMiuHi mporecku B arMmochepi. Atmochepa. Ckmax, OymoBa i
MOXO/UKEHHSI. ['OJIOBHI, APYropsiaHi KOMIIOHEHTH MIKPOKOMIIOHEHTH aTtMocdepu.

AHTpoOmoreHHi 3adbpynHioBaui armochepu. ['eoxiMiuHa poab aTMochepu B CydyacHOMY
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reoxXiMIYHOMY cepenoBuIll. XiMiYHI IEPETBOPEHHS OPTaHIYHUX CIOJIYK B arMocdepi.
IpyHtH Ta ix reoximiuna poub. 3emMHa kopa. CydacHi YSBJIEHHS HPO «3EMHY KOPY».
Crxman 1 OynoBa. [IOHSATTS TPO «HABKOJIMIIHE CEPEIOBUIIEY», «TEOXIMIYHI CHCTEMM,
«reoXIMIYHUN (OHY», «TEOXIMIYHI MPUPOIHI Ta aHTPOIIOTCHHI aHOMAJII».

®opmu 3HAXOIKEHHS XIMIYHUX €JIEMEHTIB B 3eMHiil KOpI.

YUHHUKH TpYyHTOYTBOpeHHs. CKIagoBI YaCTUHU TIPYHTY, iX poOJb Y
GyHKIIIOHYBaHHI IPYHTY, 3MiHa X XIMIYHOTO CKJIaTy. [ 'eoXiMiuHi aHOMaJii B IpyHTaXx.

MOJAVYJIb 3.

3MmicToBHUI MoayJb 1. TeopeTu4yHi OCHOBH aHAJTITHYHOI XiMil.

Tema 1. PiBHoBara B roMoreHHux ta rereporeinux cucremax. (K 01, K 02, K
12. TIP 01, ITP 09)

[Iponiecu po3unHeHHs, 10H13a11i1 Ta Aucoliaiii. CTaTUCTUYHI paBuiia AUCOIaIlil
€JEeKTPOMITIB. 3akoH Aitounx wmac. Koncranta piBHOBaru. TepmoauHamivHa,
KOHLIEHTpallifHa 1 YMOBHA KOHCTaHTH piBHOBaru. EnekTpocTaTuyHi 1 XiMI4H1 B3a€EMOII1
10H1B B po3unHax. KoHkypytoui peakiii. AKTUBHICTb, KOE(ILIEHT aKTUBHOCTI Ta 10HHA
cuina po3uuHy. Po3paxyHku koe(illieHTIB aKTHMBHOCTI. BIIMB KOHIEHTpalii Ta
BBEJICHHS OJTHOMMEHHUX 10HIB Ha AMCOINIALII0 €JIEKTPOJIITIB.

['ereporenni cucremu. Peakiii ocaJkeHHsI 1 pO3UYMHEHHS OCAJlIB 1 X 3HAYEHHS
JUISL aHAT3Yy.

BmiuB TemmepaTypu 1 KOHIIEHTpalii OJHOMMEHHUX 10HIB HA PO3YMHHICTD.
CraTuCcTUYHI MpaBWIa PO3YMHHOCTI. PO3UMHHICT MaNOPO3UMHHHUX COJIEH CUIBHUX Ta
CIa0KMX KHUCIOT B KHUCJIOTaX. PO3YMHHICTG NpPH YTBOPEHHI KOMIUIEKCHUX CIIONYK.
KinbkicHa i1HTeprpeTanis po3YMHHOCTI ocaaiB y BoAl. KoHcTaHTa piBHOBarum peaxuii
OCAJI’)KEHHS - PO3YMHEHHS.

PiBHOBara peakiiiii ocajpkeHHsI — po3uynHeHHs. J[0OyTOK PO3YMHHOCTI 1 TOOYTOK
aKTUBHOCTI Ta 3aJIEKHICTh MK LIMMH BeIMUMHAMU THUMM 3a7a4, K1 MO>KHA BUPIIIYBAaTH
Ha MiCTaBl NpaBuia A0OYTKY PO3YMHHOCTI. Po3paxyHKu 1OOYTKY PO3UYMHHOCTI OCaiB
y BO/Jil, 00UHCIIEHHS TOOYTKY PO3UMHHOCTI 13 JaHUX PO3YUHHOCTI.

Tema 2. OcHOBH Teopii OKHCHO-BIITHOBHHMX MPoIECIiB, SIKi BUKOPUCTOBYIOThH
B sikicHomy anauizi.( K 01, K 02, K 12. ITP 01, ITP 09).

Peaxiii okuMCHEHHSI-BIJITHOBJICHHS, iX OCOOJHMBOCTI Ta CKJIAIHICTh. 3arajibHI

CrocoOM CKJIaJIaHHsI PIBHSHb PeaKiii OKMCHEHH-BIAHOBHEHHS y po3urHax. Hampsamok
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peaxiriii OKMCHEHHS-BIIHOBJICHHS. PIBHOBa)XHHWI €NEKTPOAHUIN MOTeHIian. PiBHIHHS
Hepucra. Ctanaaptai Ta peanbHi (popManbHi) OKUCHO-BITHOBHI MOTEHITIATN, METOIN
iX BU3HAYCHHS. PeasibHWI OKMCHO-BIJHOBHUU TOTEHIlaN SK (YHKIS KOHIICHTpAIil
BOJHEBUX 10HIB, KOHIIGHTpallii JiraHga Ta 10HHOI CHJIM pO34YHMHY. BracTuBocTi
MOTEHLIANIB: 3aJIe)KHICTh Bl KOHIEHTpalii MOTEHIIayTBOPIOIOUMX 10HIB, Big pH
PO3YMHY 1 KOHKYPYIOUHX PEaKIliil 0CaKeHHS Ta KOMIUIEKCOYTBOPEHHSI.

Koncranta piBHOBarum peakiiii OKHCHEHHS-BIHOBJICHHS Ta 11 3B'S30K 3
CTaHAAPTHUMH TMOTEHLIaJJaMUd pearyrdux KOMIOHEHTIB (map). KineTuuni 1
KaTaJIITUYHI METOJIU aHaJII3y.

Tema 3. OcHoBH Teopii Ta po3kiaay koopanHamiiianx cnoayk. K 01, K 02, K
12. IP 01, TP 09. BusznaueHHS TOHATTSI KomnliekcHa cnoayka:. 3a I'pirbeprom,
AuumupcekuM, baOkom. BnacTMBOCTI 1 3aCTOCYBaHHS KOMIUIEKCHMX CHOJYK B
xiMiuHOMY aHamizl. CTiMKICTh KOMJEKCHUX cnojiyk. CrymiH4acTa aucorianis,
CTYIIHYAaCT€ YTBOPEHHS KOMIUIEKCIB. 3acTOCYBaHHS B aHali3l OKPEMHX TIpyIl
KOMIUIEKCHUX CIOJIYK 3 HEOPTraHIYHUMHU JIraHJaMU - aMiaKaTH, TaJIOTeH1 I, TIOI[iaHaATH
Ta L1aH1HI KOMIUIEKCH, (ochaTHI KOMIUIEKCH TOIIO.

KinbKkicHa XapakTepucTHKa CTIMKOCTI KOMILIEKCIB 3a JOMOMOIOK) KOHCTAHT
CTIMKOCTI (CTymiHYacTi Ta 3arajbHI KOHCTaHTH). [IpuHUIMIT METOAIB BH3HAYEHHS
CTIMKOCTI KOMIUIEKCHMX CHOJYK Yy pO3YMHAX. 3aKOMIUIEKCOBAHICTh, (YHKIIISA
yTBOpeHHs b'epyma (cepenne miranane uuciio). Meton Jlenena. Briius BiiactuBocTe!
LHEHTPAJIbHUX 10HIB - KOMIUIEKCOYTBOPIOBAYiB Ha CTIWKICTh KOMIUIEKCHHUX CHOJYK.
Knacudikarniss kaTioHIB MeETaliB 3aJ€KHO BiJ OYJOBH iX EJIEKTPOHHUX OOOJOHOK.

XapakTtep 3MiHU CTIMKOCTI KOMIUIEKCIB Y M&XaX KOKHOI IpyIu.

3micToBuii MoayJb 2. SkicHuii ananiz. K 01, K 02, K 12. ITP 01, ITP 09.

Tema 4. OcHoBH MOAiTy i0HIB HA aHAJITUYHI rPyNN.

CucrematuHuil Ta TpOOHUIM METOJIM SKICHOTO XIMIYHOTO aHaii3y, iX mepeBaru
Ta Henodiku. [lpuHIMOU cipkoBoaHEBOro, (GocdaTHOro Ta KHUCIOTHO-OCHOBHOTO
METO/AIB SIKICHOTO aHaiidy; Kiacudikallis KaTIOHIB Ta aHIOHIB, METOAM IX
CUCTEMATUYHOTO SIKICHOrO BU3HaueHHs. lIpuHimn apoOGHOro meromy aHamizy Ta

HaNOIBII MOMUPEHT METOAU IPOOHOTO METOy BU3HAUEHHS KaTIOHIB Ta aH1OHIB.
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Tema 5. fAkicHi peakuii HA KATIOHU, AHAJIITUYHI TPYNHM KATIOHIB.

Knacudikariss HeopraHiYHUX KaTiOHIB 3a KHCIOTHO-OCHOBHOKO cXeMmoro. IHImi
BUIM KiIacu(ikalliii HeopraHiuHMX KaTiOHIB. XapakTepHi peakiiii Ha katioHu [-VI
aHATITUYHUX TPYH, TPYNOBI peareHTH KOXKHOi rpynu. Cxema BUKOHAHHS 3ajlayl Ha
cymim karioHiB [-VI anamiTHuHHX rpyII.

Tema 6. SIkicHi peakuii Ha aHIOHU, AHAJITHYHI IPYNH AHIOHIB.

Knacudikaiiss HeopraHiuHMX aHIOHIB Ha Tpynu. XapakTepHi peakuii Ha
HeopraniuHi a”ionu [-III rpym. Cxema BukoHaHHs 3amayi Ha adioHud [-III rpym.
BupinieHHs po3paxyHKOBHUX 3a/a4 PI3HUX THIIIB.

3micToBuii MmoayJb 3. KiabkicHuii anajis. Ximiuni metoan anadizy. K 01, K
02, K 12. ITP 01, IIP 09.

Tema 7. Teopern4Hi OCHOBHM rpaBiMeTPHYHOro aHamdizy. OCHOBHI eTanu
NPOBEACHHS I'PABIMETPUYHOI0 aHATI3Y.

CyTb, 3HaUYEHHS, MEpeBaru rpaBIMETPil 1 3arajibHa cxema aHainizy. Bumoru mo
ocamiB. Kpurepiil mnpakTUYHOI HEPO3UYMHHOCTI oOcalaiB. MeToau 3MEHIICHHS
PO3UMHHOCTI ocaAiB. BuHukawui peareHTH (TOMOTE€HHE OCaKeHHs). MexaHizMm
YTBOPEHHS 0CaJliB, BIJIHOCHE NIEPECUUEHHS PO3UUHY, TeOpis Kpuctaiizaiii. AMopdHi Ta
KpUCTaJIYH1 ocaju. 3aleXHICTh (POPMHU OCAJIIB BiJ] MIBUAKOCTI YTBOPEHHS NMEPBUHHUX
KpHUCTaJiB (3apOJKIB) Ta BiJl LIBUAKOCTI iX POCTY.

CniBocamxeHHs. IIpyunHM CHiBOCaKEHHd Ha aMOp(QHUX Ta KPUCTATIYHHX
ocanax. Opraniudi cniBocakyBaul. Knacugikaiiss pi3HMX BHUAIB CIIBOCAJKEHHS -
afcopOIlisi Ha TOBEpPXHI oOcady, BHYTpIlIHS ajacopOiis, i3omopdizm. IlpaBumo
B.I'. Xnonina. MeToau 3MEHIIIEHHSI CIIBOCA/PKEHHSI Ta MO0 BUKOPUCTAHHS B aHAJII3I.
EnexrporpaBiMerpida. ®DiznyHi Ta XiMIYHI YMOBM OCAJKEHHS METaJIlB Ha KaTol.
BHyTpilHi# e1eKTpodi3 Ta eIeKTPOIIi3 Ha pTYTHOMY KaTO/Il.

Tema 8. Teopernuni ocHoBHM 00’emHOro anamnizy. OcHOBHI erammu
NpOBeJeHHSI THUTPOMETPUYHOr0 aHaji3y. Po3paxyHKH B THTPOMETPHUYHOMY
anaqisi. K 01, K 02, K 12. ITP 01, ITP 09.

Crnocobu BupaXeHHS KOHLEHTpauii pedoBMHU. HopmanbHa KOHILIEHTpaLis.
[Tonsitrst mpo tutp. Ilpouec tutpyBanns. Cranaaptusanis poOounx po3uuHis.Ilpuro

TyBaHHS PO3YMHIB TOYHOI KOHIEHTpallii. OCHOBHI METOJUKHU TUTPpYBaHHA. OOUUCICHHS
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B TUTPOMETPUYHOMY aHai3i.

Kpusi tutpyBanns. Po6oui po3unau metony HelTpainizamii. KucioTHo-ocHOBHI
inaukatopu. Kpusi tutpyBanns i BuOip iHmukaropa. [lepmanranarometpis, po6oui
posunHn. Momomerpis, pobodi posumnm. OcajKyBalbHe THTpYBaHHA. Meroan
apreHTOMETPUYHOTO BU3HAUEHHS ranareHiaiB. KommiekcoHomeTpis.

Po3unHM 3 HOpPMaNbHOIO KOHIIEHTpAIli€l0. XIMIYHUN €KBIBAJICHT, OOUYMCICHHS
CKBIBAJICHTIB PEUYOBMH. 3aKOH €KBIBAJICHTIB 1 3aCTOCYBaHHS HOTO B TUTPOMETPUUHOMY
aHaJI31.

MOAYJIb 4

3MmicToBuii Moayab 4. IHCTpyMeHTAJILHI MeTOaM KijbKicHOro anaiizy. K 01,
K 02, K 12. ITP 01, ITP 09.

Tema 9. [loTeHTioOMeTPUYHI METOIM aHAJI3Y.

Kongykromerpuune  TUTpyBaHHsA. lloTeHI[lOMETpHYHI  METOOM  aHaNI3y,
Bu3HaueHHs pH posumny. IloTeHuiomeTpuyne TUTpyBaHHS, BUAM €IEKTPoOaiB. Kpusi
MOTEHIIIOMETPUYHOTO TUTPYBAHHS.

Tema 10. XpomaTorpadiuni meToau anasmizy.

Knacudikamiss xpomarorpadgiuaux meroxiB. ['azoBa xpomartorpadis. Pimunna
xpomarorpadis. [laneposa 1 ToHKOmapoBa xpomaTtorpadis.

Tema 11. OnTuyHi MeTOAU aHATI3Y.

doToMeTpUYHUN aHali3. 3aKOHU TMOIVIMHAHHS CBITJIa. BUMOTH 0 KOJIHOPOBUX
peakuiii. ®Poroenexkrpokonopumerps. Ilpuknaan  (OTOETEKTPOKATIOPUMETPUUHHUX

BU3HAYCHDb.
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4. CTpykTypa (TeMaTHYHMI IJIaH) HABYAJIbHOI I CUMILTiHI
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MOAYJIb 1
3microBuii MoayJib 1. Biocdepa. Teopernuni ocHoBH GioreoxiMmiuyHux nmpouecis
Tema 1. Bioreoximis, mpeamer, 3amadi. bymosa -
aTomiB. [lepioguuHMIT3aKOH 1 cHCTeMa eleMeHTiB. | 8 2 | 4 2 18| 2 |- - 16
XiMIYHUH3B'A30K .
Tema 2. TepMmomwHamika XiMIYHHUX TIPOLECIB. 8 5 | 4 _ 2 18 18
XimiuHa KiHETHKA Ta XIMIYHA piBHOBara.
Pazom 3a smicmosuii mooyav 1 | 16 | 4 | 8 - 4 36 | 2 - - 34

3micToBuii Moayanb 2. BaacTuBocti po3uunis. O

KHCHO-BiZHOBHI

peakuii B Ha

BKOJ’IHIIIHLOMycepeIlOBI/Il[Ii

Tewma 3. KomiraTuBHi BIaCTUBOCTIPO3YHHIB.

10| 2| 4| - 4 8 |- 4 |- 4
Criocobu BHpaskeHHsI KOHIIGHTPAIlil peYOBHHH.
Tema 4. EJ]CKTpO.H‘lTI/I‘IHa Im.comaum. BOI{HGBI/H/I 8 5 4 i 2 10 2|4 ) 4
noka3HuK. CHUIIBHI Ta cJIa0Ki eNeKTPOIIiTH
Tema 5. OKHUCHO-BITHOBHI peakiiii. i 6 |- i i 6
Enexrpoximiuni nponecu. Enekrpomis. 8 2| 4 2
Tema 6 OcHOBH Teopii Ta po3KIaLy
KOOPJIMHAIIMHUX CIOJYK. 7 2 3 i 2 6 |- ) ) 6
MonyneHUM KOHTPOIH 1 1 - 1 - - - - - - -
Pazom 3a smicmosuti mooyns 2 | 34 | 8 | 16 | - 10 |30 | 2 | 8 - 20
PA3OM 3A MOAYJIb1 | 50 | 12 | 24 14 | 66 | 4 | 8 54
MOIYJIb 2

3micToBHuii Moayab 3. EniemenTu Heopraniunoi ximii. Mirpaunisi XimiuyHux esieMeHTiB y iocdepi.

Tema 7. 3aKOHOMIPHOCTI MOMIUPEHHS XIMIYHUAX
. . . 7 1]- - 6 4 |- - - 4
eneMeHTiB B Oiocdepi.
Tema 8. Ximist S- Ta p-eJIeMEHTIB Ta iX0ioJ0riyHa i 4 |- ) ) 4
POJIB 12 1] 4 7
Tewma 9. OcHoBu Ximii Ta 6Gioreoximii d- Taf-
eNeMeHTiB. d-MeTanu Ta iX crnoinyku. Depym, 5 - |- - 5 4 |- - - 4
Kob6ansT, Hikoi.
Tema 10. Opraniyna reoximisi. AJbAeTiaH i i 6 |- i i 5
ketoHu. KapOOHOBI KMCIOTH Ta X MOXIiJIHI. 10| 2 3 5
Tewma 11. B 3a0pyIHIOIOYUX PEUOBHHHA i i 6 |- ) ) 5
Oiocdepy. Metonn BUBUCHHSI. 5 B 5
MonynbHUT KOHTPOJH 2 1 - 1 - - - - - - -
Pazom 3a 3micmoenuii mooyap 3 40| 4 - 28 24 | - - - 24
PA30M 3A MOAYJIb 2 40| 4 28 24 24
MOJVYJb 3.

3micToBHUIT Moayab 1. TeopeTH4Hi OCHOBH aHAJITHYHOI XiMii.
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KinpkicTs TOInH

JeHHa popma

3a04Ha (hopma

3MicToBI MOy i TeMu = < El | s
’ JERE IERE
ol =| | = |5¢g 2| =| & 5 |5¢
5| 5| & & o 8| F| & £ SIR
5| 8| €| & | 28 3| 5| €| & | 2%
~| 5| 8| E Sa | 5| 8| E S &
Temal. PiBHOBara B TIOMOIeHHMX Ta 4 12| - 9 102 - i 8
TeTePOrCHHUX CUCTEMaX.
Tema 2. OcHOBH TeOpil OKHUCHO-BIJHOBHUX
MPOLIECiB, SKI BUKOPUCTOBYIOTH B sikicHomy | 9 | 1 | 4 - 4 6 - | - - 6
aHaIi3l.
Tema 3. OcHoBu Teopii Ta po3KIady
. 7|14 - 2 6 -] - - 6
KOOPJIMHAIIIHUX CIIOJIYK.
Paszom 3a smicmosuit modynn 1 | 20 | 4 | 8 | - 8 |22 |-]-120
3microBuii Mmoayab 2. SIkicuuii anamti3
Tema 4. SxicHi peakmii Ha KaTiOHH, 12192 4 i 6 12 | - | 4 - 8
AQHAIITUYHI TPYIU KaTiOHIB.
Tema 5. fkicHi peakiiii Ha aHIOHHU, aHATITHYHI 111213 - 6 8 - - - 8
TPYNH aHIOHIB.
MogynbHuit KOHTpOIH 1 1 - - - - - - - -
Pazom 3a 3micmosuii modynv 2 | 24 | 4 | 8 | - | 12 |20 | - | 4 | - | 16
PABOM 3AMOJIYJIb3 | 44 | 8 | 16 20 |42 | 2 | 4 36
MOAYJIb 4
3microBHuii MmoayJsb 3. Kiibkicnuii ananis. Ximiuni metoaun anaJisy.
Tema 6. I'paBiMerpuunuii ananiz. OCHOBHI 8 2|2 i 9 8 | 2| - - 6
€Tany NMPOBEJICHHS I'PaBIMETPHUYHOTO aHATI3Y
Tema 7. TeopeTudyHi OCHOBU 00’€MHOTO 6 | 2 i 4 8 -] - 8
aHaJi3y, METOAM Ta PO3PaXyHKH
Tema 8. KucinoTHO-OCHOBHE, OcCaKyBallbHE 6 ) 4 i 9 8 - - - 8
TUTpPyBaHHs. [HAMKaTOpH.
Paszom 3a smicmosuit modynn 3 | 20 | 4 | 8 | - 8 |24 |2 | -] - | 22
3micToBuii MoayJb 4. [HCTPYMEHTAIbHI MeTOIM KiTbKiCHOT0 aHAJI3Y.
Tema 9. IToTeHIIOMETPHYHI METOIHM AHATI3Y. 6 | 2| - - 4 6 | 2| - - 4
Tema 10. Xpomarorpadiuni metoau ananizy. | 10 | 2 | 4 | - 4 10| -] -] - 110
Tema 11. OnTruni MeTOAM aHATI3Y. -1 3 - 6 8 | - | - - 8
Moy abHUR KOHTPOI 2 1 - 1 - - - - - - -
Pazom 3a 3micmosuii modynv 4| 26 | 4 | 8 | - | 14 | 24 - - | 22
PABOM 3A MOJ1YJIb4 | 46 | 8 | 16 22 | 48 80
BCHOI'O | 180 | 32 | 64 | - 84 |180| 10| 12| - | 158-
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5. Temu 1200paTOPHUX 3aHATH

KinekicTs roauu

Ne H
3/ a3a TCMH JICHHA 3a04YHa
dhopma dhopma
MOAYJIb 1
3microBuii Mmoayas 1. Biocdepa. TeopeTnuni ocHOBH GioreoxiMivHuX mpouecis
1 Bynosa aromis. [lepioguunuii 3aK0H i ccTeMa eleMeHTiB. XIMIUHUI3B'SI30K 4 -
2 TepmoanHamika XiMiYHAXTIpOLECiB. XiMiuHa KIHETHKA Ta XiMiYHa piBHOBAra. 4 -
3micToBuii MoayJsb 2. BractuBocTi po3unniB. OKHCHO-BIZHOBHI peakuii B HABKOJIHIIHbOMYCepeI0BHIIi
3 KomiratueHi BracTUBOCTipo3unHiB. CriocoOM BUpaKeHHS KOHIICHTpPAILIil 4 4
PEUOBHHHU.
4 Enektponituuna aucorriaiis. BogHeruit mokasnuk. CuibHi Ta c1a0ki 4 4
CJICKTPOIIITH
5 OxucHo-BiTHOBHI peakuii. EnexrpoximiuHi npouecu. Enexpomis. 4 -
6 OcHoBH Teopii Ta po3KiIaay KOOPIUHALIHHUX CIIONYK. MoaynbHUI KOHTPOJb 1. 3+1 -
PA3OM 3A MOJVYJIb 1 24 8
MOAVYJIb 2
3microBHuii Moayas 3. EnemenTu HeopraniuHoi ximii. Mirpaunisi XiMivHuX eJieMeHTIB y Oiocdepi
7 XiMist S- Ta P-eJIeMEHTIB Ta iX0ionoriuHa poib 4 -
8 OpraniyHa reoxiMisi. AJbJeriay iketonu. KapOoHOBI KUCIIOTH Ta X MOXiIHI. 341 )
MopaynpHUl KOHTPOJIb 2.
PA3OM 3A MOAVYJIb 2 8 -
BCbOI'O 32 8
MOAYJIb 3
3micTroBHui Moayab 1. TeopeTnuni ocHOBH aHAJITHYHOI XiMii.
1 OcHOBH Teopii OKUCHO-BiTHOBHUX MPOIIECIiB, 5IKi BUKOPUCTOBYIOTH B SIKICHOMY 4 )
aHaJi3i.
2 OcHOBH Teopii Ta po3Kjaly KOOPIAUHAIIIMHUAX CTIONIYK. 4 -
3micToBuii MoayJib 2. SIkicHuii ananis
3 SKicHi peakiii Ha KaTiOHH, aHATITHYHI TPYITN KaTiOHIB. 4 4
4 SkicHi peakiii Ha aHIOHH, aHATITUYHI TPYITH aHiOHIB. MOIyIBbHUIA KOHTPOJIb 3+1 -
PA30OM 3A MOAYJIb 3 16 4
MOJVYJIb 4
3micToBHUIT Moayasb 3. KiabkicHuii anasis. Ximiuni meTroau anasmisy.
5 I'paBimerprunwmii anaiz. OCHOBHI eTany MPOBEICHHS IPaBIMETPHUYHOTO aHATI3Y 4 -
6 KucnorHo-ocHOBHE, 0ca)KyBajIbHE TUTPYBaHHA. [HAMKaTOpH. 4 -
3micToBuii MoayJib 4. IHCTpyMeHTaNbHi MeTOAU KIVIbKiCHOTO aHATi3Yy.
7 XpomarorpadiuHi METOIM aHAaIi3Y. 4 -
8 OnrtuyHi MeToIM aHaizy. MomynbHHUNA KOHTPOJIb 3+1 -
PA3OM 3A MOJYJIb 4 16 -
PA3OM 32 12
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6. 3aBaaHHs A5 caMOCTiiiHOI podoTH

Kinbkicts rogun

Ne 3/m Hassa temn
JICHHA 3a04YHa
dbopma dhopma

MOAYJIb 1
3micToBuii MoayJn 1. Biocdepa. TeopeTuuHi ocHoBH OioreoxiMiyHuX npouecis
1 Bbynosa atomiB. [lepiofUuHMIT3aKOH 1 CHCTEMa CIEMEHTIB. XIMIYHUN3B'SA30K. 2 16
Ne 143-145, 169-171, 178-183.
2 TepmoanHamika XIMIYHUXIIpoLieciB. XIMIYHA KIHETHKA Ta XIMIYHA pIBHOBAra. 2 18

Ne 192-195, 201-205.

3micToBuii MoayJb 2. BaacTuBocTi po3unHiB. OKMCHO-BiIHOBHI peakuii B HABKOJIMIIHLOMY Cepea0BHUINi

KouniraTusHi BiacTuBocTipo3uuHiB. CriocoOM BUpa)keHHsI KOHIIEHTpalii peuoBHHH. Ne

3 222-232 4 4
4 Enexrponitiyna aucomianis. BogHeBuit nokazHuk. CuibHI Ta criaOKieneKTpomiTi. No 2 4
300-305, 316-319, 335-340.
5 OxwucHo-BimHOBHI peakiii. Enextpoximiuni nporecu. Enexrpomniz. Ne 386 (1-10), 391, 2 6
392. 415, 421.
6 OcHOBH Teopii Ta po3KIaay KOOpAUHAIIWHUX crioityk. Ne 440-445 2 6
PA30OM 3A MOAYJIb 1 14 54
MOAYJIb 2
3micToBHMIT Moay b 3. EjeMenTH HeopraniuHoi ximii. Mirpanist XiMiuyHux ejeMeHTiB y 0iocdepi
7 [TonstTs mpo 6iocdepy. 3aKOHOMIPHOCTI MOUIMPEHHS XIMIYHHUX eJIeMeHTIB B Oiocdepi. No 6 4
460-463
8 Ximist S- Ta p-eneMeHTiB Ta ix0ionoriyna poab Ne 495-498, 517-520. 7 4
9 OcHoBu Ximii Ta Gioreoximii d- Taf-enementis. d-meTanu ta ix cnonyku. depym, 5 4
Koo6anet, Hikom. Ne 550-555.
10 OpraniuHa reoximis. Anpjeriay ikeroHu. KapooHoBi kucioTu Ta ix moxiaxi Ne 572-582.. 5 6
Bruins 3a0pyHIo04HMX pedoBUHHA Oiocdepy. MeToau BUBYEHHS.
11 . ; ; 5 6
Hanucamu pepepam npo odun i3 memoodis suguenna biocgepu
PA30OM 3A MOJYJIb 2 28 24
MOAYJIb 3*
3micToBHmii MoayJb 1. TeopeTuuHi 0CHOBM aHAJITHYHOI XiMii.
1 PiBHOBara B TOMOTCHHHUX Ta reTeporeHHuX cucreMax. Ne 5-15. OmparroBatu TEopiio , 2 8
sIKa CTOCYEThCS CHIIbHUX 1 CJIA0OKUX EIEKTPOJTITIB
o | OcHoBu Teopll OKMCHO-BIJHOBHHX MPOIIECIB, SKI BUKOPUCTOBYIOTh B SIKICHOMY aHAINI31. 4 6
YMoBH niepebiry OKHMCHO-BITHOBHHUX peakiriit. Ne 225-235
3 OcHOBH Teopii Ta po3KIaay KOOPAHHAIIIMHUX CHONYK. XIMIYHHUH 3B'SI30K B KOMIUIEKCHIX 2 6
crosrykax. Ne 210-230
3micToBHii MoaYJb 2. SIKicHIH aHAJI3
4 | SIkicHi peakIlii Ha KaTIOHH, aHATITHYHI TPyNH KaTioHIB. Ne 138-148 6 8
5 | SIkicHi peakmii Ha aHIOHU, aHAJITHYHI TPYIH aHIOHIB. Nel129-137 6 8
PA3OM 3AMOAYJIb 3 20 36
MOAYJIb 4
3microBHumii MmoayJsb 3. KiibkicHuii anauis. Ximiudi MeToau anaJisy.
6 | LpaBiMerpuunnii anani3. OCHOBHI eTaly IPOBEJCHHS I'DAaBIMETPHYHOIO aHAII3Y. 2 6
TouHicTh 00UHCIIEHHS B TpaBiMeTpHYHOMY aHami3i. No 161-171
7 | Teopernuni OCHOBU 00’€MHOro aHaii3y, METOAM Ta PO3PAXYHKH. 3aKOH EKBiBAJEHTIB. 4 8
IlepepaxyHOK OHOTO BUIY KOHIEHTpaii B iHIHN. Ne 205-2
8 | KucinoTHo-ocHOBHe, Oca/DKyBalbHE TUTpyBaHHS. [HuKkaropu. Ne 183-193 2 8
3micTroBuii MoayJIb 4. [HCTpyMeHTANBHI MeTOAN KIVIBKiICHOTO aHAJTI3Y.
9 | [oteHmioMeTpuyHi MeTOIU aHATI3Y. Ne 216-224 4 4
10 XpomaTorpagivaHi METOM aHANI3Y. TeopeTuyHi OCHOBU XpOMATOrpadivHOro METO/LY aHANI3Y. 4 10
ToHO-00MiHHMI cIOCIO OYUCTKU BOJH.
11 Ontu4Hi METOAW aHamizy. TeopeTHuHi OCHOBM ONTHYHMX METOIIB aHamizy. bBymosa i 6 8
eKcIuTyarallis POTOENeKTPOKOJIOPHUMETPIB.
PA30OM 3A MOJYJIb 4 22 44
PA3OM 84 158
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TeopeTu4yHi NUTAHHS ONPALLOBYBATH 32 MiIPYYHHKAMM, 110 MO/IaHi B epeJliky OCHOBHOI JiTepaTypu
1. 3agaui 1o moayiB 1, 2 noaaHi 3a HaBYAJILHO-MeTOAMYHMM mocioHukom: Ckuba I'.B., lleBuyk JI.M., Cikau T.I., Jemuyk JI.I. 3aranpHa Ximist:
Teopis Ta 3aaui : HaBYanbHK 1ocioHUK. JKuromup: XKuromupcerka nomnitexuika, 2024. 141 c. https://library.ztu.edu.ua/ftextslocal/Skybal.pdf
*2. 3agaui no moxayaiB 3, 4 momani i3 HaBYaibHO-MeToaM4HOro mociommka: Ckuba I'.B., I'epacumuyk O.JL, Kopoyr M.b., Kipeiiuesa I'.B
.AHaTiTHYHA XiMisl IPUPOJHOTO CepelOBHIIA : HaBY. nociOHuK. XKXutomup: Jlep>kaBHuii yHiBepcutet "JKuromupceska nomirexnika', 2022. 164 c.

7. InguBigyanbHi caMoCTiiiHI 3aBIaHHS

VY cTpyKTypil HaBUaJIbHOI TUCIUIUIIHU TependadeHi JabopaTOpHi 3aHIATTS 111 4ac
AKX BIIOYBa€TbCsl TeEpeBipKa TEOPETHUHOTO MaTepialy y BHUIUIAII BHKOHAHHS
PO3paxXyHKOBHUX 3a7ad 1 BIpaB, SIKI BUKOHYIOTbCSI CTYJEHTaMH CaMOCTIMHO a TaKOX
3aXMCT 1 BHUKOHAHHA JabopatopHux poOiT. Ha oOCBITHROMY mnoOpTanl IUCHUILIIHUA
pO3TAalllOBaH1 €EKTPOHHI TECTH JJIi CAMOCTIHHOTO BUKOHAHHS CTYAEHTaMH IO KOXHIN
TeMi JJabOpaTOPHOTO 3aHATTS.

8. MeToau HABYAHHSA

HiII yac BWKJIQJIaHHS HAaBYaJIbHOI I[I/IC]_II/II'IJIiHI/I BHKOPHUCTOBYIOTBCA MCTOOIU
HaBYaHH:, IO CIIPUAIOTb AJOCATHCHHIO BiI[HOBiI[HI/IX IIporpaMHux pesyanaTiB.

Pe3ynbTaT HaBuaHHsA Mertonn HaByaHHS

ITP 01. 3natu cyyacHi Teopii, miAX0IU, MPUHIUITN
€KOJIOTT4YHOT MOJIITUKH, byHIaMeHTabH1
MOJIOXKEHHS 3 010J10T1i, XiMii, (i3UKHU, MATEMATHKH,

OlorexHosyorii Ta  (axoBUX 1 TNPUKIATHUX
1H)KEHEPHO-TEXHOJIOTTYHUX UCIAILIIH VIS
MOJICTTIOBaHHS ~ Ta  BHPINICHHS  KOHKPETHHX

MIPUPOI03aXUCHUX 3a71a4 Y BUpoOHMUIN cepi.

— Bepbanbai MeTou (JIeKIist, TOSICHEHHS)

— Haouni meronu (ciocrepeskeHHs,
JIEMOHCTpallis, UTIoCTpariis)

— Meroau caMocTiiiHOT poOOTH (aHOTYBaHHS
ONpalbOBAaHOTO MaTepialy, BUPIILIEHHS
3aj1a4, IPOBEJICHHS PO3PaxXyHKIB)

TP 09. BMiTH NpPOBOJUTH CHOCTEPEKEHHS,
IHCTpYMEHTAJIbHUM Ta J1abopaTOpHUN KOHTPOJIb
SIKOCT1 HaBKOJIMIIIHBOTO CEPEIOBUIIA, 3/11MCHIOBATH

BHYTPILIHIN KOHTPOJIb 3a poboTor0
IPUPOI00XOPOHHOTO oOasHaHHs Ha
IPOMHUCIOBUX OO0’€KTax 1 MIANPUEMCTBAX Ha
MmiacTaBl HAaOyTUX 3HAHb HOBITHIX  METOIB
BUMIPIOBAHHS Ta CYy4YacHOTO BHUMIPIOBaJIbHOIO
o0nasHaHHA 1 amaparypd 3 BUKOPHUCTaHHSIM
HOPMaTUBHO-METOIUIHO1 Ta TEXHIYHOL

JIOKYMEHTAIli.

— IIpakTuyni MmeToau (MIPOBEACHHS AOCTIIIB,
€KCIIEpUMEHTIB, BUKOHAHHS PI3HUX BUJIIB
BIIPaB, MPAKTUYHUX 3aBJ/IaHb )

— Meronu caMocTiiiHOT poOOTH (aHOTYBaHHS
OTPAIIbOBAHOTO MaTepially, MPOBEACHHS

PO3paxyHKiB)



https://library.ztu.edu.ua/ftextslocal/Skyba1.pdf
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9. MeToau KOHTPOJIIO

[lepeBipka [OOCATHEHHS MPOTPAMHUX PE3YJIbTATIB HABYAHHA 3A1MCHIOETHCA 3
BUKOPHUCTAHHIM HACTYITHUX METOJIIB.

Pe3ynbprar HaBuaHHs Meroau KOHTPOIIIO
IIP 01. 3natu cyuacHi Teopii, MIAXOMH, | — YCHE ONMUTYBaHHS, BIAMOBIII Ha IPOOIEMHI
MPUHIUIN €KOJIOTIYHOT IIOJIITHKH, 3alATaHH
(GynnamenTanbni  1osoXkeHHs 3 Oionorii, | — IlepeBipka BAKOHAHHS Ta 3aXKCT JaOOPaTOPHUX
XiMmii, (I3WKH, MaTeMaTUKH, O10TEXHOJIOTIi Ta pooiT
daxoBUX 1  TPUKIATHUX  IHKEHEPHO- | — Excrpec-TecTyBaHHS
TEXHOJIOTIYHUX JTUCIIHTLTIH S | — Ex3ameH, 3aiK

MOJICJIIOBaHHSl Ta BHUPIIIEHHS KOHKPETHUX
NPUPOJO3aXUCHUX 3a/1a4 Y BHPOOHHUIN

cdepi.

IIP 09. BMiTH NIPOBOJAMTH CIOCTEPEKEHHS, | YcHe onuTyBaHHs, BIOBII HA NPOOIEMHI
iHCTpyMeHTanbHMi  Ta  J1aGopaTopHuMii SamiTaHHA

KOHTDOIIb SKOCTI HABKONMIIHBOrOo | — 11€PEBIPKa BUKOHAHHS Ta 3aXUCT Ja0OPaTOPHUX
CepeloBHIa,  3MIHCHIOBATH  BHYTPILIHIiH pobir

KOHTPOJIb 33 POBOTOI0 TPHUPOIOOXOPOHHOro | — EKCTPEc-TeCTyBaHHS

00NaJHAHHA HAa HPOMHUCIOBHX 00’ekTax i | — EK3aMeH, 3allk

MIIMPUEMCTBAX Ha IMiJICTaBl HAOyTUX 3HAaHb
HOBITHIX METO/I1B BUMIPIOBAHHS Ta Cy4acHOTO
BUMIPIOBAJILHOTO OOJaHAHHS 1 amaparypu 3
BUKOPUCTAHHIM HOPMATHUBHO-METOJIUYHOI Ta
TEXHIYHOT JIOKYMEHTaIlIi.

10. OuiHoBaHHS pe3yJIbTATiB HABYAHHS 37100yBauiB BUIIOI OCBIiTH

O1uiHIOBaHHSI Ppe3yJIbTaTIB HaBYaHHs 3/100yBayiB BHUILOI OCBITH 3 HaBYaJIbHOI
JTUCIUTIIIHA 3[IIACHIOETHCS BIAMOBIIHO 70 [looXkeHHs Mpo OLIHIOBAHHS PE3YJbTATiB
HaBYaHHA 3/100yBauiB BHINOI OCBITH Yy JlepkaBHOMY yHiBepcutTeTi «KHUTOMHpCHKa
HOJIITEXHIKa» Ta PO3MOALITY OalliB, 10 HABEJACHUI HIKYE.

CucrtemMa OIlIHIOBaHHS pe3yJbTaTiB HaBYaHHS 3/100yBayiB BHUILOI OCBITH 3
HABYAJIBHOT JUCIUIUTIHU BKIIIOYAE:

— MOTOYHUM, MOAYJIBbHUW Ta MiJACYMKOBUH KOHTPOJIb — AJi 3700yBayiB JI€HHOI
dbopmu 3100yTTS BUIIOT OCBITH;

— NOTOYHUU Ta MiJACYMKOBUH KOHTPOJb — JUIsl 37400yBayiB 3a04HOI (QopMu
3100YTTS BHINOI OCBITH.

[ToToyHMII KOHTPOJH MPOBOAUTHCA MJI OIIHIOBAHHS PIBHS 3aCBOECHHS 3HAHb,
dbopMyBaHHS YMiHb 1 HABUYOK 37100yBayiB BHINOI OCBITH BIIPOJIOBX BUBYCHHS HUMU
MaTepially Moaysis (3MICTOBHX MOJYJIIB) HaBYaJbHOI JUCHUILTIHM. [loTOYHMI
KOHTPOJIb 3A1MCHIOETHCS M1 Yac MPOBEICHHS HaBUaIbHUX 3aHATb.
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MoaynpHUN KOHTPOJIb MPOBOAUTHCS 3 METOIO OIIHIOBAHHS PE3yJIbTaTiB HAaBYAHHS
3100yBaviB BUIIOI OCBITHM 3a MOJIYJb (3MICTOBI MOYJl) HaBYAJIbHOI JAUCIUILIIHH.
MonaynpHUN KOHTPOJb MTPOBOUTHCS i YaC HABUAJILHOTO 3aHSTTS ITICIISI 3aBEPIICHHS
BUBYCHHS Marepialy Moayis (3MICTOBUX MOJYJIB) HaBYaJIbHOI JUCITUILIIHH.
MoynbHUN KOHTPOJIb 3AIACHIOETHCS y (POpMI HamUCaHHS KOHTPOJIBHOI poboTu abo
BUKOHAHHS €JICKTPOHHUX TECTOBHUX 3aBJIaHb.

[TincymMKoBHMIA  KOHTPOJb TPOBOAUTHCS  JUJIT  TIJCYMKOBOTO  OIliHIOBaHHS
pe3yJbTaTiB HaBUaHHSA 3700yBayiB BHINOi OCBITM 3 HaBYaJbHOI JUCIUILIIHU.
[TincymMkoBHif KOHTPOJb y (hopMmi 3aiKy MPOBOJUTHCSA y MEPIIOMY ceMecTpi, y ¢opmi
eK3aMeHy — y JpYroMy CeMecTpi BHUBUEHHSI HaBYaJIbHOI aucuuiuiinu. Ilpouemypa
CKJIaJaHHs 3aJlIKy Ta eK3aMeHy BU3HaueHa y llosokeHH1 mpo opraHi3aiio OCBITHBOTO
npoiiecy y epxkaBHomy yHiBepcuTeTi « KUTOMUPCHKA MOTITEXHIKAY.

Po3noaisa 6aJ1iB 3 HABYAJILHOI ANCHUILTIHA

) . . KinekicTe OaniB 3a
Bunu po6iT 3100yBava BHINOT OCBITH
CEMECTD
Juis1 3m00yBava neHHoi popmu 3100yTTSI BUIIOI OCBITH
BukoHaHHs 3aBAaHb TOTOYHOTO KOHTPOJIIO 60
BukoHaHHs 3aB1aHb MOJIyTEHOTO 40
IlincymkoBa cemecTpoBa OLiHKA 100

Po3noaisn 6as1iB 32 BUKOHAHHSI 3aBJaHb NOTOYHOT0 KOHTPOJIIO

Kinbkicts 6aniB 3a cemecTp

Buau po6iT 3100yBaya BUIIOI OCBITH JleHHa 33049Ha
dbopma dbopma
BukonaHHs 3aBaHb I Yac HaBYAJIbHUX 3aHATh 60 -

BukoHaHHS HayKOBO-I0CIITHOT pOOOTH Ta IHIIUX BUJIIB POOIT
(TonaTkoBi — 320X0uyBaJILHI 6aJH):

1. VuacTh y CTyI€HTCHKHX PEeIMETHUX OJiMITiaax,
BceykpaiHcbKOMY KOHKYPCI CTYI€HTCHKMX HayKOBHX POOIT, 10 -
IpaHTaX, HAyKOBO-JOCHITHUX MPOEKTaX

2. [TinroToBKa HAYKOBUX CTaTeH, T€3 IOMOBIIeH HAYKOBHUX

KOH(epeHIii
Pa3oM 32 BUKOHAHHS 3aBJaHb MOTOYHOT0 KOHTPOJIIO 60 -
Cemectp 2
BukoHaHHS 3aB/IaHb I1i]] 9ac HAaBYAJIHHUX 3aHATH 60

BukonaHHsSI HAyKOBO-AOCTITHOT pOOOTH Ta 1HIIUX BUAIB pOOIT
(101aTKOBI — 320X04yBaNLHI 6a/n)°:

1. YyacTe y CTyI€HTCHKHX MPEAMETHUX OJliMIIianax,
BceykpalHCbKOMY KOHKYpPCI CTYA€HTCHKUX HayKOBUX POOIT,
IpaHTax, HAyKOBO-JOCIITHUX MTPOEKTaxX

2. IlinroToBKa HAyKOBUX CTaTe, T€3 JOMOBIAEH HAYKOBHX
KOH(epeHIIii

3. Iaun Buam poOiT (HABOAUTHCS MEPEITiK BUIIB POOIT)

10

Pa3om 3a BUKOHAHHS 3aBJAaHb IOTOYHOI'0 KOHTPOJIIO 60 60
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Po3noaiy 0auiB 3a BUKOHAHHA 3aBJIAaHb i1 YaC HABYAJLHUX 3aHATL

KinbkicTh OaniB 3a cemectp
Buau po0it 3100yBaya BUIOi OCBITH? JeHHA 3204YHa
dbopma dbopma
Cemectp 1
Binmogini (BUCTYNH) Ha 3aHATTAX 5 -
BukoHaHHS TECTOBUX 3aB/IaHb 40 -
Bukonanss Ta 3axucT 1a60paTOpHUX POOIT, MPAKTUYHUX 3a/1a4 15 -
Pa3om 3a BUKOHAHHS 3aB/AaHb MijJ 4Yac HABYAJIbHUX 3aHATH 60 -
Cemectp 2
Binnosini (BHCTYIN) Ha 3aHATTSIX )
BukoHaHHS TeCTOBUX 3aB/IaHb 40
BuxonanHs Ta 3axucT 1a00paTOpHUX POOIT, MPAKTUUHUX 33124 15
Pa3om 3a BUKOHAHHS 3aB/AaHb i 4Yac HABYAJIbHUX 3aHATH 60

3 METOI0 3aCTOCYBaHHS IIUJIMX YHCEN JJig OI[IHIOBaHHS pe3yJbTaTiB pPOOOTH
3100yBayviB Mij] 4aCc HAaBYAIBHUX 3aHATH MPOTITOM CEMECTPY MOXKE BUKOPHUCTOBYBATHCS
100-6anpHa 1mIKama OIIHIOBAHHS IOJO KOXXHOTO OKpeMo BHIY poOiT. Po3paxyHoOk
3arajbHOI KUJIBKOCTI OaiiB, 5Kl 3700yBay Mo)ke HaOpaTu 3a pe3yjpTaTaMu poOOTH Mif
yac HaBYAJIbHHUX 3aHSATh IPOTATOM CEMECTPY, MTPOBOIAUTHCS 32 (HOPMYJIOLO:

Pus = > (Pi X BKj) x Kys, (1)
ne Pys — 3aranbHa KiabKICTh OamiB, HaOpaHuX 3700yBadueM 3a BUKOHAHHS 3aBIaHb
1] Yac HaBYAJIbHUX 3aHATh 32 CEMECT);

P; — kxinpKicTh HaOpaHux 3700yBadeM OaiiB 3a CEMECTp 3a BUKOHAHHS 1-TO BUIY
poOIT M1 yac HaBYaIbHUX 3aHATH (3a 100-0anbHOO MIKANOK0);

BK; — BaroBuii koe(iIieHT 3a BUKOHAHHS 1-TO BUIY POOIT MiJ Yac HaBYAIbHUX
3aHATh. JHAYEHHS BaroBUX KOE(DILIEHTIB PO3PaXOBYIOTHCS HIISXOM JIJIEHHS KUIbKOCTI
OaiiB, sika mependadeHa 3a BUKOHAHHS OKPEMOTO BHUIY POOIT MiJ 4Yac HaBYAJIbHHUX
3aHATh, Ha CyMapHy KUIbKICTh OaliB 3a BHUKOHAHHS YCiX BHJIB pOOIT Mia dac
HaBYaJILHUX 3aHATH 32 CEMECTD);

Kus — KopuryBanbHuid KOEII€HT, IKU BUBHAYAETHCS HUISIXOM JiJI€HHS KUIBKOCTI
OautiB, 1m0 Tiepea0aueHa 3a BUKOHAHHS 3aB/IaHb IM1]] YaCc HaBYAJIBLHUX 3aHSTH 32 CEMECTD,
Ha 100 6aiB.

Po3noaia 6a/1iB 32 BUKOHAHHS 3aBJaHb MOAYJILHOI0 KOHTPOJIIO!

Kinpkicts
Bunu pobit 3100yBava neHHoi popmu 3100yTTS BUILIOT OCBITH OaiB 3a
ceMecTp
Cemectp 1
BukonaHHs 3aBjaHb MOAYJIBHOTO KOHTPOIIO | 20
BukonaHHs 3aB1aHb MOAYJIBHOTO KOHTPOJIIO 2 20
Pa3om 3a BUKOHAHHSA 3aBAaHb MOAYJbHOI0 KOHTPOJIIO 40
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KinpkicTs
Buau pobit 3100yBava 1eHHOT (hopMH 3100yTTS BUIIOT OCBITH OautiB 3a
ceMecTp
Cemectp 2

BukonaHHs 3aBlaHb MOAYJIBHOTO KOHTPOJIO 1 20
BukonaHHs 3aB1aHb MOAYJIBHOTO KOHTPOJIIO 2 20
Pa3oM 32 BUKOHAHHS 3aBJaHb MOIYJbHOT0 KOHTPOJIIO 40

Axmo 3a00yBay JIeHHOI (GOpMH 3A00YTTS BHILOI OCBITH MPOTSATOM CEMECTPY
BUKOHAB HEOOXIJHI JJII JOCSATHEHHS Pe3yJbTaTiB HAaBUAHHS 3 TUCIWILIIHUA 3aBIaHHS,
10 repeadadeHi poOOYOr MPOrpaMor0 HaBYaIbHOI JUCIUILIIHK Ta/a00 BiATOBITHUMHU
METOJANYHUMH PEKOMEHIAIISIMH, CKJIaB MOAYJIbHUI KOHTPOJIb 1 HAOpaB y cymi 60 GaniB
ab0 OuIbIle, BIH MOXKE MOTOJUTH JIaHY OIIHKY B €JIEKTPOHHOMY KaOIHETi 1 BOHA CTaHEe
CEMECTPOBOIO OIIHKOIO 32 BUBYEHHS HABUAJILHOT JUCITUILTIHH.

Axmo 3100yBay JeHHOT (opMH 3A00yTTS BHILOI OCBITH MPOTSITOM CEMECTPY
BUKOHAB HEOOXIJIHI [l JOCSTHEHHsI pe3yJbTaTiB HAaBUAHHS 3 JAUCHUIUIIHU 3aBJIaHHS,
10 nepeadadeHi poOovYO MPOrpaMor0 HaBYAJIbHOI JUCHUILTIHU Ta/a00 BiAMOBIIHUMU
METOJUYHUMH pEKOMEHaaIlisiMu, 1 HaOpaB 60 OaniB abo Ouiblile Ta 0a)kae MOKPAIIUTH
CBIi pe3yNbTaT YCHINIHOCTI, BIH MPOXOJUTHb MPOLEAYPY IMiJICYMKOBOIO KOHTPOJIIO.
HaOpani Oanu 3a BHUKOHaHHS 3aBJaHb MIiJCYMKOBOTO KOHTPOJIO, a TakoX Oanmu 3a
MOTOYHUN KOHTPOJIb CYMYIOTHCA 1 (DOPMYETHCSI CeMECTpoBa OIlIHKAa 3 HaBYaJIbHOI
OucHMIUTiHU. bamu, ski 3700yBady BUINOI OCBITH HaOpaB 3a BUKOHAHHS 3aBJaHb
MOAYJIBHOTO KOHTPOJIIO, TpPH I[bOMYy HE BPaxOBYIOThCS IIiJI Yac PO3PaxXyHKY
CEMECTPOBOI OLIHKHU 3 HABYAJIbHOI JUCHHUILIIHU.

VY 3m00yBavya 3a04HOi (GopMHM 3100YTTS BHINOI OCBITHM CEMECTpPOBa OIlIHKA 3a
BHUBYEHHS HABYAJIbHOI JUCLUIUTIHU (POPMYETHCS K CyMa KUIbKOCTI OaiB 3a MOTOYHHM
KOHTPOJIb 1 KUTBKOCT1 0aJ1iB 3a MiJCYMKOBUN KOHTPOJIb.

Ha 3aiik 3 HaBYaJIbHOI JTUCLMIUIIHY, KA BUBYAETHCS BIPOJOBK JIBOX CEMECTDIB,
BUHOCATHCSI KJIFOUOB1 THTaHHS 3 TIEPIIOr0 CEMECTPy BHBUCHHS HaBUYaJbHOI
muctuiniing. Ha ek3aMeH 3 HaBYaJIbHOI JUCHUTUIIHU, SKa BUBYAETHCS BIPOJOBXK JTBOX
CEMECTPIB, BUHOCITHLCS KITFOUOBI MUTAaHHS 3 YCi€] HABUAJIBHOI TUCITUTLIIHU.

3n00yBay  BHILOI OCBITM  JIONMYCKAETHCA JO TMPOLEIYpPU CEMECTPOBOTO
MiJICYMKOBOTO KOHTPOJIIO, SKIIO TMPOTSATOM CEMECTPy BHKOHAB HEOOXIIHI IS
JIOCSATHEHHS Pe3yJIbTaTiB HABUAHHS 3 TUCITUILIIHU 3aBIaHHS, 110 niepeadadeHi pobouoro
IPOTpaMOI0  HAaBYAJIBHOI  JHUCIUIUIIHM  Ta/ab0  BIAMOBIAHMMH  METOJHYHHMH
peKOMeH/IallisIMU, 1 32 TOTOYHHUI KOHTPOJIb Yy cyMi HaOpaB 36 GaiiB abo Oijblie.

Axio 3100yBad BUIOT OCBITH MPOTSATOM CEMECTPY 3a pe3yjbTaTaMu MOTOYHOTO
KOHTpOJII0 HaOpaB 25-35 GaniB, BIH OTPUMYE IPaBO 3a BIACHOKO 3asBOI0 OMaHyBaTH
OKpeMi TeMH (3MICTOBI MOAYJIi) HaBUAJIbHOI MUCHUIUIIHA TIOHAJ OOCSATH, BCTAHOBIICHI
HaBYaJHLHUM IJIAHOM OCBITHBOI ITporpaMu. BUBUEHHS OKpEMUX CKIIAJIOBUX HABUAJILHOT
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JTUCIUIUIIHA TOHAJ OOCSATH, BCTAHOBJICHI HABYAJIBHUM IJIAHOM OCBITHBOI MPOTPAMH,
3MIHCHIOETLCA Y BUIBHUM Bijl 3aHATH 3700yBaya BUILOi OCBIiTH Yac?,

Sxuo 3700yBay BHIOT OCBITH MPOTATOM CEMECTPY 3a pe3yJibTaTaMU MOTOYHOTO
KOHTpoJt0 HabpaB Big 0 mo 24 GaniB (BKJIIOYHO), BIH BBaXKAETHCS TaKUM, IO HE
BUKOHAaB BUMOTHU po0O0YOi MpOorpaMy HaBYAIBHOI JUCIHUIUIIHA Ta Ma€ akaJeMIdHy
3a00prOBaHICTb.

[Tpouenypa HagaHHS NOAATKOBUX OCBITHIX MOCIYr 37400yBady BHIIOI OCBITH 3
METOI0 BHMBUYEHHSI HABYAJILHOIO MaTepiandy AMCIMIUIIHM IMOHAJ OOCSATH, BCTAHOBJICHI
HaBYAJILHUM IIJJAaHOM OCBITHBOI Mporpamu, BH3HaueHa y llonokeHHI Mpo HaJIaHHS
JIOIATKOBUX OCBITHIX TOCIYT 3700yBayaM BHUIIOi OCBITH B Jlep>KaBHOMY YHIBEpPCUTETI
«KuTOMHpCHKA MOJIITEXHIKAY.

BusHaHHd pe3yJbTaTiB HAaBYaHHA, HA0yTHX Y He(popMaJIbHii Ta/a00
iHpopMmanbHii ocBiTi

BusHaHHg  pe3yibTaTiB  HaBYaHHA, HaOyTux y HedopMmaibHIil  Ta/abo
1H(popMaIbHINA OCBITI B paMKaX OKpPEMHUX T€M HaBYAJIbHOI AUCIUILIIHM, 31ACHIOETHCS
BUKJIAJ]a4eM 3a 3BEPHECHHSIM 3/100yBaya BUILOi OCBITH Ta MPEACTABICHHIM TOKYMEHTIB,
K1 TMIATBEP/KYIOTh pe3yJbTaTH HaBuaHHs (cepTudikaT, CBIJOITBA, CKPIHIIOTH
Tomo). PilleHHd nOpo BH3HAHHS Ta OIIIHKAa 3a BIJANOBIJIHY YacCTHUHY OCBITHHOTO
KOMITIOHEHTa MPUMMAEThCS BHUKJIAJa4eM 3a pe3yJibTaTaMu criBOeciid 31 3100yBayemM
BUIIIOi OCBITH.

BusnanHs  pe3ynbTaTiB  HaBYaHHA, HaOyTtux y HedopMmaybHIl  Ta/abo
1H(OpMaNbHIA OCBITI B paMKax LUIOrO OCBITHROTO KOMIIOHEHTA, 3/IMCHIOETHCS 3a
MpOIIeIyporo, ka Bu3HaueHa y [lonokeHHI mpo opraHizaiiio OCBITHHOTO MPOIECY Y
JepxxaBHOMY yHiBepcUTETI «KUTOMUPCHKA MOTITEXHIKA.

IIIxajga omiHIOBAHHSA

HamionansHa mkana
Ixana €EKTC 100-6anpHa mKana
Ex3amen 3amk
A Binmiazo 3apaxoBaHO 90-100
B 1106 3 82-89
c obpe apaxoBaHO =281
D ) 64-73
3a/10BUIBHO 3apaxoBaHO
E 60-63
FX ) 35-59
He3anoBuinHO He 3apaxoBano
F 0-34
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11. I'nocapiii

Ne 3/ Tepmin aepKaBHOIO MOBOIO BiamoBigHUK aHMITIHCHKOI0 MOBOXO
1 |AxncopOuis Adsorption
2 | [ecopOuis Desorption
3 | bioreoxiMiYHMN MK Biogeochemical Cycles
4 |biogerpanartis Biodegradation
5 [Karanizarop Catalyst
6 |3abpyaHroBau Contaminant
7 | Baxki meTaan Heavy Metals
8 |Tigpomis Hydrolysis
9 |I3oTomm Isotopes
10 [Oxwucuenus Oxidation
11 [[piGHomucnepcHi yacTku Particulate Matter (PM)
12 |BonxneBuit nokazHuk pH pH
13 | diropeminiamis Phytoremediation
14 [3abpyanroBau Pollutant
15 |Ocamxenns Sedimentation
16 [ToxcuuHicTh Toxicity
17 |[Jlerki opraniuni conyku (JIOC) Volatile Organic Compounds (VOCs)
18 [KcenobioTuk Xenobiotic
19 [3oommankToH Zooplankton
20 | OKUCHO-BIJIHOBHA PEAKIIisI Redox Reaction
21 |TouHicTh Accuracy
22 | KoHueHTparris Concentration
23 |KaniOpyBaHHs Calibration
24 | Mexa BUSBIICHHSI Detection limit
25 | KinpkicHuit aHami3 Quantification
26 |TurpyBaHHs Titration
27 | Xpomarorpadist Chromatography
28 | CnekTpockomis Spectroscopy.
29 |CranpmapTHHIA pO34nH Standard solution
30 |Pearent Reagent
31 |Po3unHHUK Solvent
32 |3pa3ok Sample
33 |Amnamir Analyte
34  |InTepdepentis Interference
35 |I'paBimerpis Gravimetry
36 |EnexTpoximis Electrochemistry
37 |bybepuuii po3unH Buffer solution
38 [pH pH
39 |OO6'emunii anaii3 \olumetric analysis
40 [MomnsipHicTh Molarity
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12. PexoMeH10BaHa JiTepaTtypa

Ocnoena nimepamypa

1. Ckuba I'.B., llleBuyk JI.M., Cikau T.I., lemuyk JL.I. 3aranpHa Ximist: Teopist
Ta 3a/1a4i : HaBYaJbHUM nociOHUK. XKutomup: JKutomupceka nomitexHika, 2024. 141 c.

2. OcHoBu Oioreoximii: HaB4anmpHM mociOHuk / C. I. Ilexmictpenko, H. B.
[Tonomapenko, B. M. IMomimyk Ta iH.; 3a penakiieto C. I. [lexmictpenko. bina Llepksa:
BHAY, 2023. 175 c.

3. Ckub6a I'.B., I'epacumuyk O.JI., KopOyr M.b., Kipeiiuesa ['.B .Ananituuna
X1Misl IPUPOJHOTO CEPEOBUINA: HaB4. MOCIOHUK. JXXutomup: JlepkaBHUM yHIBEpPCUTET
"YKuromupcrka nomitextika", 2022. 164 c.

4. MeroauuHi pekoMeHAalli sl TPOBEACHHS Ja0OpaTOPHUX 3aHATh 1
CaMOCTIMHOIPOOOTH CTYACHTIB 3 HAaBUAJIbHOI TUCHUIUIIHK "bioreoxiMis Ta aHaIITHYHA
ximis" st 3100yBaviB BUINOI OCBITH OCBITHBOTO CTYIEHS «OakajaBpy CIEIiaJbHOCTI
G2 «TexHOJOT1 3aXUCTy HABKOJMIIIHBOTO cepenoBuIay, (aBropka Ckuba I'.B), 2025.
92 c. Enextp. Buganus (IIporokonr HMP Ne6 Bix 21.10.2025 p.).

5. AHaniTiyHa xiMist: HaBdabHui ociOnuk / Kuukupyk O.1O., nsuina A.B.,
Kycsak H.B. XKutomup: Bun-so XKV imeni IBana @panka. 2022. 242 c.
6. MeroauuHi  peKOMEHJallii 10 TMPOBEICHHS JabOpaTOpPHUX 3aHATh 3

HABYAJIBHOI JUCHUIUTIHU "AHAIITHYHA XIMisl Ta IHCTPYMEHTAJIbHI METOIM aHami3y'" JJis
3M00yBadiB BHUINOI OCBITU OCBITHBOTO CTymeHs "OakamaBp" chemianbHOCTI 184
"TexHomori11 3aXUCTy HAaBKOJIUIIIHKOTO cepenoBuina” (aBTopka Ckubda I'.B.), 2024. 99 c.
Enextponne Bumanns (Ilporoxon HMP Ne6 Bin 27.11.2024 p.).

7. CRC Handbook of Basic Tables for Chemical Analysis Data-Driven Methods
and Interpretation / Thomas J. Bruno, Paris D.N. Svoronos. Published by CRC Press.
2020. 559 p.

8. Skyba G, Kolodii M. Quantitative assessment of water quality in the
Vidsichne reservoir (Zhytomyr, Ukraine). IOP Conference Series: Earth and
Environmental Science. 4th International Conference on Sustainable Futures:
Environmental, Technology, Social and Economic Matters (ICSF-2023) 22/05/2023 -
26/05/2023 / Kryvyi Rih, Ukraine. 2023. VVol.1254. P. 012084

Q. Urso, M., Ussia, M., & Pumera, M. (2023). Smart micro- and nanorobots for
water  purification. Nature  Reviews Bioengineering, 1(4), 236-251. Article
28. https://doi.org/10.1038/s44222-023-00025-9

Jlonomixncna nimepamypa

1. Ckuba I'.B. Kypc 3arampHoi ximii: HaBu. mnociOHuk. - JKutomup:
HepxxaBuuityHisepcuret «Kutomupcebka nomirexsikay. 2019. 120 c.
2. Ckuba I'. B., I'epacumuyk O.JI., €npnikoBa T.O., Jlucenko A.B., Komomniii

M.A. Jleski acrekTd BuAajgeHHs TrepOinuaiB 13 rpyHTy. Modern endineering and
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innovative technologies. 2020. Issue 13. Part 3. P. 94-101. ®axoBe Bumanus, Index
Copernicus.

3. Ximisi HeMeTalliB 3 OCHOBaMmH Oioreoximii. HaBuanmbHWN MOCIOHHUK IS
CTYJICHTIB BHIIMX HaBYAJIbHUX 3aKJIaJiB €KOJIOTIYHOIO Ta arpoOHOMIYHOTO MpodiIIo
/Ykn. Maptunenko B.I'., Maprtunenko A.Il., MexaseaeBa O.B. KponuBHuipkwmii:
[HHTY, 2018. 330 ¢

4, [uranenko-/[3r06enko [.1O., Kipeitnera I'.B., Hdemuyk JI.I., Ckuba I'.B.,
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