KABIHET MIHICTPIB YKPATHU

HAIIIOHAJIbHUM YHIBEPCUTET BIOPECYPCIB I
MMPUPOJJOKOPUCTYBAHHS YKPAITHU
Arpobionoriuanii pakyiabTeT
Kadenpa ananituvnoi i OioHeopraniuHoi Ximil Ta IKOCTI BOaH

“3ATBEPIKYIO”
B.o. nekaHa ¢akynbpTeTy 3aXHCTy POCIIHH,
010TEXHOJIOTIH 1 €KOJIOT11

JI. C.-T. H., JIOLICHT. 10.B. Konomiens
« ”? 2020 p.

PO3TJIAHYTO TA CXBAJIEHO

Ha 3aciJlaHHl Kadeapu aHaTI THIHOL

1 610HEOpraHivyHOI XIMii Ta IKOCT1 BOJIH

[Tpotokon Ne 12 Big 14 tpaBus 2020 p.
3aBiqyBau kadeapu

1. X. H., Ipod. B.A. KonineBuu

POBOYA NIPOIT'PAMA HABUYAJIBHOI JUCHUILITHU

“XIMISI 3 OCHOBAMM BIOI'EOXIMIT”
JJISA OCBITHBOI'O PIBHA «BAKAJIABP»

["amy3b 3nanb 10 — [Ipuponuuyi HayKu

CremiansHicTs 101 Exonoris

Cremamzamsa -

dakybTET 3aXUCTY POCIUH, O10TEXHOJIOT1N 1 €KOJIOT1i

Po3po6HuK: go1eHT Kadeapu aHaTITUYHOT 1 010HEOPTraHIYHOI XIMiil Ta SKOCTI BOJIH,
K.X.H. Boutenko JI.B.

Kwuis — 2020 p.



Po6oua nporpama AUCIUTIIIHUA «X1Misl 3 OCHOBaMH O10reoxiMii» s
CryneHTiB OCBITHRO-KBaJi(pikaliiHoro piBHs «bakanaBp»

["any3s 3HaHb 10 — [IpupoaHudi HayKu

Cremianbaicth — 101 Exosoris

“14” tpaBusa 2020 p.

Po3po6nuk: JI.B.BoliTeHko, nomneHT kadenapu aHaTiTHIHOI i 610HEOPTraHIgYHOT XiMil

Ta IKOCTI1 BOAM, K.X.H.
(Bka3zatu aBTOPIB, IXHI MOCA/IM, HAYKOBI CTYIEHI Ta BUCHI 3BAHH)

PoGoua mporpama posriasHyTa Ha 3acilaHHl  kadeapu  aHAIITHUYHOI 1
OloHEopraHivyHOI XiMii Ta SIKOCTI BOJU

[Tpotokon Ne 12 Bix 14 tpaBus 2020 p.

3aBigyBau kadeapu aHAIITUYHOI 1 O10HEOPraHiyHOI XiMii Ta KOCTI BOAM, J.X.H.,

npodecop
(B.A. KominieBuu)

(miamnuc) (mpi3BHILE Ta 1HIIIAIN)

CXBaJICHO METOJHUYHOK KOMICIEKD (haKVIbTETY 3aXMCTY DPOCIMH, O10TEXHOJIOTIN 1
€KOJIOT11

[TpoTokon Ne BT ” 2020 p.

I'osmoBa MeTOoAUYHOT KOMICIT

II. C.-T. H., JIOIIEHT 10.B. Konowmierb
(miamuc) (mpi3BuIIe Ta HIIIAIN)




OIIUC HABYAJIBHOI JJUCHUIIIIHU «XIMISA 3 OCHOBAMM BIOT'EOXIMII»

I'any3b 3HaHBb, HANIPSIM NIATOTOBKH, CNIENiaJIbHICTh, OCBITHIi piBeHb

OCBiTHIH CTyniHB

bakanasp

["any3p 3HaHb

10 — [Ipupoauudi HayKn

CreriaiapHICTh 101 - Exouoris
Cuneriamis3aris -
XapakTepucTHKAa HABYAJILHOI TUCHHILTIHU
Bun Hukn cnenianbHo1 (PaxoBoi) miArOTOBKHY;
000B’13k0B1 kommoneHTu OITIT
Kpenutu ECTC 5
3aranpHa KUIBKICTh TOAWH (MOJIYIIB) 162 ron.
KinpKicTh 3MICTOBUX MOJYJIiB 2
Kypcosuii npoext (podoTta) HeMae
(SIKI10 € B poO0YOMY HAaBYAIBHOMY ILIAHI)
dopma KOHTPOITIO 3aITiK

IMoka3HUKH HABYAJIBLHOI JUCHUILIIHU JJIS1 IEHHOI Ta 3204HOI (JOPM HABYAHHS

JneHHa (opma HaBYaHHS

3a04Ha (hopMa HAaBYaAHHS

Pik niaroroBku 4 3
Cemectp 7 5
Jlex1iitni 3aHATTs 30 rog. 6 ro.
ITpakTH4Hi, CEeMiHAPChKi 3aHATTS - -
JlabopartopHi 3aHITTS 30 ros. 6 rog.
CamocrtiitHa poboTa 102 ron. 98 roz.
InuBiTyanbHi 3aBIaHHS - -
KinbKiCTh THKHEBUX ayIUTOPHUX 4 -

TOJIUH JIJIs1 ACHHOT (POPMU HABUAHHS:

2. META 1 3ABJAHHSA HABYAJIBHOI JJUCHUIIJITHA

Bioreoximis BxoauTs 10 010Ky mpogeciiiHO OpiEHTOBAaHMUX IUCIMILIIH, IO BXOJAATH 10

3aBEpIIATLHOTO eTamy mpodeciifHol MIArOTOBKH OakajmaBpa B Tally3l €KOJOTii, OXOpPOHH
HaBKOJIMIIHBOTO CepeioBUIAa Ta 30alaHCOBAHOTO MPUPOAOKOPUCTYBaHHS. Jlana mporpama
po3pobiieHa Ha OCHOB1 OCBITHBO-TIPOQECIHOT TporpaMu MIATOTOBKH OakajaBpa 3a HaNpsIMKOM
“ExoJI0ris, 0OXOpOHa HAaBKOJHUIIIHBEOTO CEpPeIOBHIIA Ta 30aaHCOBaHE MPUPOJOKOPUCTYBAHHS Ta
mporpamMu AUCHUILUTIHE “XiMis 3 OCHOBaMH 010TeoXiMii” JyIsl MATOTOBKM OakajaBpiB B BHUIIHMX
3aknanax ocitu |[I-IV piBHiB akpeauranii 3 Hamnpsmky 6.040106 — Exomoris, oxopoHa
HAaBKOJIMIIHBOTO CEpelloBUIa Ta 30ajJaHCOBaHE NPHUPOJOKOPUCTYBaHHS  (3aTBepipKeHa
JlemapraMeHTOM KaJpoBOi MOJNITUKH, arpapHoi OCBITH Ta Hayku MiHicTepcTBa arpapHoi
nomtuky Ykpaiau 26.03.2003 p.)

Mera BuBYeHHA aucHUILIIHM «XiMmig 3 ocHoBamMM Oioreoximii» moJsirac B
HACTYITHOMY:
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- JaTH CTYACHTaM KOMIUJICKC 3HaHb OCHOB iCHyBaHHs Oiochepu, KpyrooOiry XiMidHHX
pEUYOBMH Ta X BIUIMB HAa XUBY NPUPOIY, IO CHPHSIB OM 3aCBOEHHIO TPODITIOI0YNX
JHCLHIITIH,

- y OpaKkTU4HIiH poOOTi - pO3YMiHHS XIMIYHMX aCHEKTIB 3axXOiB, IO HAINpaBlEHI Ha
OXOpPOHY HAaBKOJHIIHBOTO CEPEIOBHINA BiJ 3a0pyIHEHHS NPOAYKTAMH >KUTTEIISUIBHOCTI
JFOIMHY, 3a0€3MEYeHHI0 BUPOOHHUIITBA €KOJIOTTYHO-YUCTOI MPOIYKIii Ta HAJKHHUX CaHITapHO-
TITIEHIYHUX YMOB TPOXHUBAaHHS, MOHITOPHHTY CTaHY JOBKLUIS, 30KpeMa, BOJHHUX PECYpPCIB
arpocdepu, IPOAYKTIB XapuyBaHHs, TOOYTOBHUX XiIMIYHUX 3aCO0IB TOIIO.

OcHoBHIi 3aBIaHHA:

— BuBueHHS XIMIYHOTO CKJIQAy >KMBHX OpPraHi3MiB 1 poji XIMIYHMX €JEMEHTIB y iX
PO3BHTKY;

—  TToXOmKEeHHS KUTTS;

— JlochmipkeHHsT NUIAXIB 1 MEXaHI3MIB OIOreHHOI Ta TEXHOTCHHOI Mirparii XiMIYHUX
€JICMEHTIB;

—  IloOynoBa KibKICHUX MOJIENEN reOXiMIYHUX IIUKJIIB O10T€HHHUX €JIEMEHTIB;

— 3’scyBaHHS TPUPOIU 1 BCTAHOBJICHHS 3aKOHOMIpHOCTEH (hpaKiioHyBaHHS 130TOIIIB
KUBUMH OpPTraHi3MaMHu;

— BusBieHHs poii KMBOI PEYOBHMHHM B TE€OXIMIYHHMX IpOLECax 30HU TilEpreHesy Ta B
nporiecax BUBITPIOBAHHS,

— 3’acyBaHHA OCOOJMBOCTEH 0i0reOXiMiYHOTO paifoHYBaHHS Ta MPUYHMH OiOT€OXiMiYHMX
EHJIEMIH;

— BuBueHHs 0i0T€OXiIMIYHHUX 3aKOHOMIPHOCTEH, $Ki TIOKJIIAJEHO B OCHOBY METOIY
OloiHUKAallll CTaHY KOMIIOHEHTIB JIOBKLLIS,

— Po3poOnieHHsT pekoMeHIaIii i 3amo0iraHHs €KOJOTIYHO HeOE3NMeYHHM HaCHiIKaM
rOCHOJAPCHKOT iSUTBHOCTI JIFOIMHHU.

B pe3yabratri BuUBYeHHsA aMCHMILIIHM «XiMmisi 3 ocHOBamMM OioreoximiD» CTyaeHT
NMOBHHEH 3HATH:

- OCHOBHI OHSATTS 1 3aKOHHU 010T€OXIMIT;

- BioreoximMiuHi mapameTpu Kpyroooiry XiMiYHUX PEUOBHH;

- ®i310JI0TTYHUN BIUIMB XIMIYHUX €JIEMEHTIB Ha JKMBY NPUPO.Y;

- CyuacHi ysIBIIEHHS PO pO3BUTOK OiocepH 1 ii mepexia y Hoocdepy;

- Meronu canamii JOBKULIA, 1m0 0a3yroTbcd Ha OlOre€oXiMIUHMX 3aKOHax Ta iX
NPaKTUYHOMY BUKOPUCTaHHI;

- XiMiyHI mapaMeTpu CTaHy HAaBKOJHIIHBOTO CEPEIOBMINA 1 METOAM MOTO OXOPOHHU BiJ
3a0py/HEHB;

- XimiuHi Ta Qi3UYHI METOAN KOHTPOIIO SKOCTI JOBKIJIIA.

BMITH:
Busnauatu sKiCHUN 1 KUIBKICHUM CKJaJ OlO€IEMEHTIB B PI3HOMAHITHHUX 00 €KTax

reOXIMIYHOTO CEPEIOBUINA;

- BukonyBatu mpoOOMiArTOBKY i OCHOBHI omnepallii Mpy MpoBeleHHI XIMIYHOTO aHalli3y
MPUPOIHUX 00’ €KTIB,;

- KopucryBarucs cydacHUM aHaTITUIHUM OOJIaHAHHSIM;

- IlpoBomuTu po3paxyHKH, CTAaTUCTUYHY OOpPOOKY pe3yibTaTiB €KCIEPHUMEHTATbHUX
AQHAJIITUYHUX BUMIPIOBAHb.

ByTtu o3Haiiomi1eHnM:

- 3 BUKOPHCTAaHHAM XIMIYHHX, O10JIOT1YHHX 1 I€OJIOTIYHUX KOHLEMIiH, 3aKOHOMIpHOCTEH
1 pO3paxyHKIB JJis BUPIIICHHS 3a7a4 KOHTPOJIIO CTaHy JOBKIJUISL, BUPOOHHIITBA €KOJIOT1YHO-
YUCTOT MPOAYKIIii 1 3a0€3MeUCHHS HAIG)KHUX YMOB MPOKUBAHHS.
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Kontponbs 3HaHb Ta yMiHb NPOBOAMWTHCS Yy (opMi 311adi CTyIASCHTAMH pe3yJbTaTiB
BUKOHAHHS JJa0OPaTOPHUX POOIT, TCOPETUYHUX KOJOKBIYMIB Ta KOHTPOJBHHUX POOIT, CKiIagaHHS
icuty. BUKIagaHHsA TUCIMIUIIHA OPraHi30BaHO 3a MOYJIbHO-PEUTHHIOBHM ITPUHITUIIOM, IO POOUTH
O11bII 00’ €KTUBHUMH Ta BIOPSIKOBAHUMH KPUTEPIl OLIHKM 3HAHb CTYACHTIB.

Busuennto 6ioreoximii MOBUHHO NIEpeyBaTH BUBYCHHS TaKUX AWCITUILTIH Ta iX PO3JLIIB:

. Heopraniuna Ta anaJiTu4Ha XiMisi — IpaKTUYHO BECh 3MICT KYpPCiB;

) ®@i3uyHAa Ta KOJIOITHA XiMist —OCHOBH (Di3MKO-XIMIYHUX METO/IIB aHATI3Y;

J Arpoximiss — MiHepanbpHi J0OpWMBa Ta XIMIYHI MENIOPAaHTH,; OCHOBHI 3aKOHHU
arpoximii; MeToIu arpoXiMiYHOTO aHaTi3y;

J IpyHTO3HABCTBO — IDYHTOBHMI PO3YMH, IPOLECHU, SKi BilIOyBalOTHCS B HHOMY,
PEIIOKC MOTEHIIaM IPYHTY;

. Opraniyna ximist — ckiajg Ta OygoBa 010JI0TYHO aKTUBHUX CIOJIYK;

. 3arajbHa eKoJIorisl - TOHATTS Oiocdepu Ta ii CKIIa0BUX.

3. MPOTPAMA TA CTPYKTYPA HABUYAJIbHOI JUCIIUILITHHA

Kinekicts roany

Ha3Bu 3micToBux Jlenna popma 3aouyHa dhopma
MOJYJIIB 1 TeM yCbOIO y TOMY YHUCIT yCbOI'O y TOMY YHUCITi
a1 || mab | g | c.p. a| o | mab | g | c.p.
1 2 3 14| 5 6 7 8 9110 11 | 12 | 13

3microBuii Moayub Ne 1 «bioreoxiMiuHa xapakTepUCTHKA CKJIA0BHX Oiochepn»
Tema 1. Berym.
[Ipemmer Ta 3amadgi
AVCLHTLITHIL. 20 |4 6 10| 11 |1 10
IToxomKkeHHS )KUTTS Ha
3emii: Timore3ud  Ta
EKCITIEPUMCHTH
Tema 2. biochepa,
XIMIYHI €JIEMSHTH Ta 20 4 6 10 13 1 2 10
0l0reoXiMiuHI 3aKOHH
Tema 3. bBioreoximiune

g 14 4 10 11 |1 10
palioHyBaHHSI
Tema 4. Engemiuni 18 4 4 10 13 |1 2 10
3aXBOPIOBAHHS
Pazom 3a smicmosum 72 |16 16 40 48 | 4 4 40
mooynem 1

3micToBuii MoayJib Ne 2 «bioreoxiMiuHi IMK/JIM OCHOBHUX 0iOT€HHUX eJ1eMEHTIiB»
Tema 1. 3arambHi
nousarrs npo  bI'X 26 4 22 21 1 20
ITUKITA
Tema 2. BI'X uwukim
OpTaHOTEHIB Ta 52 8 14 30 31 1 2 28
TOKCHKAHTIB
Tema 3. Tlonsarrsa
Ol0oreoxXiMIYHIX 12 2 10 10 10
Oap’epiB
Paszom 3a 3micmosum 90 14 14 62 62 9 5 58
mooynem 2




Ycboro roguu 162 |30] |[30] [102] 110 |[6] | 6 | |98
KypcoBuii npoexkr

(po6oTa) (K110 € B He nepenbaueno HaBYaIbHUM He nepenbaueno HaBYaIbHUM
pobodyomy MJIAHOM MJIAHOM
HaBYaJIbLHOMY IIJIaH1)

3microBuii Mmoayib Nel «bioreoxiMiuna xapakTepucTHKA CKJIAI0BHX Oiochepu»

biozeoximiuna xapaxmepucmuxa ckniadogux oiocgepu

Tema aekuiitnoro 3ansarrsa Ne 1
Beryn. Ipeamer Ta 3anavi aucuumutiau “bioreoximis™. B.I. BepHaackkuii — 3aCHOBHUK

Oioreoximii. ['enesuc Oioreoximii. 3B'I30K 3 IHIIUMH NPUPOAHUYMMH Haykamu. [lpuxiamni
acniektu Oioreoximii. CyuacHi HampsiMku Oioreoximii. OXopoHa MOBKULIS SIK COI[aJIbHUN
dakTop.

Tema aexuiiHoro 3anarrsa Ne 2
Teopii MoOXo/pKeHHS >KHTTA Ha 3emii. [imore3m OinkoBo-koareptuBHa OmapiHa-XoJaceHa,
nancnepMii, PHK-cBiTy, Excniepument Mronnepa-Ypi. EkciepuMeHTH 13 CTBOPEHHS «IITY4YHOTO
KUTTsD». AnbrepHaTuBHi 6iocdepu. ['imotesa ['ei k. JlaBnoka.

Tema aexuiiHoro 3anarrsa Ne 3
Buenns mpo Oiochepy B.l. Bepuancekoro, IlonsTrss xuBOi peuoBuHU. TUNU pEeUyOBHMHU

6iochepu 3emi. OcHOBHI 610XiMiUHI KOMIIOHEHTH Oiochepu.

Tema jgexuiiHoro 3anarrsa Ne 4

YmoBu icHyBaHHS Oiocdepu. Eneprernyni Ta wmarepiagbHi MOTOKM B Oiocdepi.

bioreoximiuni 3akonu B.I. Bepnaacekoro. Tumnm kmacudikariii OIOT€HHHX €JIEMEHTIB — 3a
OloreHHUMM (YHKIIAMH, (1310J10T1UHOKO poito. PakTopu, 10 BIUIMBAIOTH Ha JUHAMIKY
OioreHHux eneMmeHTiB. Hopmu croskuBaHHs MikpoeneMeHTiB. [IoHATTS HOHHOTO MOTeHIiay.

Tema JiekuiiiHOro 3aHATTS N2 5
Po3nozin 6ioreHHuX eIeMeHTIB y KoMIoHeHTax Oiocdepu. [Ipuknaay reoximMiuHoi posii KHUBOT
MmaTepii (kanblii€eBa, HonHa (yHKIII, aTMOoc(epHUN KHUCEHb, YTBOPEHHS 3aj1i30-MapraHleBUX
KOHKpEL1H TOIIO).

Tema aexkuiiinoro 3ansarrs Ne 6

bioreoxiMiuHe palloHyBaHHS SIK €JHICTb T€OXIMIYHOTO CEpeAOBUINA Ta (YHKIIIOHYBaHHS

*uBoi Matepii 3a B.B. KoBanbcbkum. bioreoximiuHi panutoru. bioreoximidai npoBiHIIi Ta 30HU
(TaliroBo-J1icOBa HEUOPHO3EMHA; JIICOCTENOBAa Ta CTEMOBAa YOPHO3EMHA; CYXOCTEIOBA,
HaNiBITyCcTEIbHA Ta IyCTEIbHA; T1PChKA).

Tema nekuiiinux 3ansaTe Ne 7-8
EnznemiuHi 3axBOproBaHHS $K HAcJlJOK AHOMAaJIbHOTO PO3MOAUTY XIMIYHUX €JIEMEHTIB Yy
610reoxiMiyHOMY OTOYEHHI. ICTOpis BUHHUKHEHHS HMOHATTS €HJeMiYHuX XBopoO. Ennemiunuit
300, KOpeJAIlis HOMHOTO cTaTycy JoauHu Ta piBHA |Q. Dirroopo3 sk HACTIIOK IMiIBUIICHOTO
BMIiCTY ¢TOpy y NUTHIH Boai. Meroau mnomepemkeHHs HomoaediuuTy — 3a Ta MOPOTH.
Bukopucrtanus ¢TopuaiB y 3yOHUX mactax Ta (TopyBaHHs NUTHOI Boau. EHpemiuna monarpa,
xBopoba Kammnua-beka (ypoBceka), xBopoba Kemana. EngemiuHi  3axBOproBaHHS
CLTbCHKOTOCIIOJAPChKUX TBAPHH.

3micToBHUIT Moayab Ne2 «bioreoxiMiuHi HMKJIM OCHOBHMX 0iOreHHUX eJIeMEHTiB)»

Tema aekuiiinoro 3ansarTs Ne9
[Tonsarrs BI'X nwmkniB. Ilpomecn peamizamii HUKIIYHOCTI Mirpaiii XiMIYHMX €JIEMEHTIB Y
noBkuntl. [loroku 1 pesepBHi ¢pouau BI'X mmxmiB. 3akoHu TepmoawHamiku Ta BI'X mukmm.
ExcniepumeHTanbHi J0Ka3u MUKIITYHOCTI (panioi3oTonHuit gocuin BizepcnyHa; exkcrnepuMeHT Ha
aMEpUKaHChKINA O10cTaHIli y MiciieBOCTI Xa00apa-bpyk). Ex3orennuii Ta eHA0TeHHUN ITUKITH.



Tema nexuiiinoro 3ansarTs Ne 10
Turmu twkmiB opraHoreHiB. ligponoriunmii muxi. BomueBa nerasaumis. Teopis B. Jlapina.
['noGansHa Mojesb UKy Byrielo 3a B. Kosnoro (3a ganumu Huuunoposuda ta J[foBiHBO).

Tema nekuiiinoro 3ansarrsa Ne 11
I'mo6anpHMit kpyrooOir Byriento 3a P.Piknedc, 1979 BianmoBigHO A0 XIMIYHOTO CTaHY CITOJIYK
BYTJICIIO (BIAHOBIEHUI — OKHUCIEHUMU). JleTputr sk O10TeoXiMiuHUN pe3epByap BYTJIEINO.
®docwii. [30TonmHUN po3noaia Byrielto. PamioByrienesuit aHamis.

Tema sekuiiinoro 3anarrs Ne 12
bI'X mmkn azory. biorenna ta abGiorenna ¢ikcailis a3oTy. ['iMOTEeTHYHA CTPYKTypa KOMILIEKCY
MeTaao(epMEHTY HITPOTreHas3! 3 a30TOM. «A30THHIA 6ap’ep».

Tema jgexuiiinoro 3auarra Ne 13
BI'X nwmkn ¢ochopy. PesepBamii Ta oOMiHHUN ¢(onmau mukiry docdopy. EBTpodikaris.
Excniepumentn 31 mry4yHoi eBTpodikaiii. «®@ochopHa smay.

Tema nekuiiinoro 3ansarrsa Ne 14
bI'X nuknau pryTi, Kaamito, CBUHIIO. TeXHOTeHHa Mirpamis Ba)XKKUX METajiB B JOBKIJII.
TexHocdepa Ta i1 XapaKTEpUCTUKH.

Tema Jgexuiiinoro 3auarrsa Ne 15
Ximist koHCcepBaHTIB. Kiacudikaris 3a MexaHi3MoM Jii Ta XiMidHUM cKiIagoM. Dizuko-XiMivHi
OCHOBU KOHCEPBYIOUOi aKTHBHOCTi. be3meuni Ta Hebe3meuHi KOHCEpBaHTH. XeMmodioOis.
30HepuU3M.

4. TeMu ceMiHApCHKHUX 3aHATH — He 3alJIaHOBaHI
5. TeMH NpakKTHYHUX 3aHATH — He 3alJIaHOBaHI

6. TEMU JIABOPATOPHUX 3AHATDH

Ne HasBa temu Kinmekict
3/ b
TOIUH

1 Beryn.  Texnika ©Oe3meku. KinbkicHI  MeToAM — aHamITHYHOI  XiMii
HABKOJIMILIHBOTO cepefoBuIlia. Metoau Bi0Opy, KOHcepBallil Ta 30epirants
npo® 00’€KTiB HABKOJUIIHBOIO cepeloBHIIA. [IpUHIMIM CTaTUCTHUYHOI
00pOOKHM pe3yNbTaTiB KUTbKICHOTO aHaIi3y 00’ €KTIB TOBKIJLJIS.

2 ExcnipecHe Bu3HauaHHSA KOHLEHTpAlii pI3HUX BHUAIB 3aJIHMIIKOBOTIO
aKTUBHOTO XJIOpY (BUIBHOIO, 3B’S3aHOT0) Yy XJIOpPOBaHIM MUTHINA BOJI 3a 4
JIOTIOMOT010 ()OTOMETPUYHOT0 MeTOTy Ha KojopumeTpi C-401

3 BceraHoBiieHHS BMICTY HITpaTiB y NPUPOAHMX BOJAX Ta MWUTHIA BOII
doromerpuunum meroaoM 3a JICTY 4078-2001 Sxicts Bomu. BusznauanHs
Hitpaty. YactmHa 3. CHEKTpOMETPHUYHHA METOJ 13 3aCTOCYBaHHSIM 4
cynegocaninuioBoi kucmotu (ISO 7890 3:1998, MOD). Craructudna
00poOKa pe3ysbTaTiB BUMIPIOBAHb.

4 BumiproBanHss BMICTy a30Ty aMOHIHHOTO y TIOBEPXHEBUX BOJaX
dotomerpuunum MeroaoMm 3a JICTY ISO 7150-1-2003 Sxicte BOIM.
Busnauanns amonito. Yactuna 1. PydHuil CreKTpOMETpUYHUN METO.
CraructiuuHa o0poOKa pe3yabTaTiB BUMIPIOBaHb.

5 BusnauanHs BMICTy 3ai1i3a 3arajJbpHOTO Y BOJI BOJIOIIPOBIIHINM, OIOBETHIM Ta
noBepxHeBux Boaax. [OCT 4011-72 Boxa nutHa. MeToau BUMipIOBaHHS
MacoBOi KOHIIEHTpallii 3arampHOoro 3amiza. CratuctuyHa o0poOka
pe3yJbTaTiB aHaJIi3y.

6 Busnauanus BMicTy (QTOpHIIB y TMUTHIA BOAI Ta PI3HUX COPTAX 4Yam 3a
I'OCT 4386-89 Boxa mutHa. MeTonu BU3HAYCHHS MacOBOI KOHIIGHTpaii




dbropuniB. CtaTucTuyHa 0OpoOKa pe3ysabTaTiB BUMIPIOBAHb.

3aranpHa XapakTepUCTHKa ankanoimiB. JloOyBanHs kodeiny i3 uaiiHOTrO
JIUCTSI METOI0M cyOtiMartii. SIkicHa mpoOa Ha KodeiH.

BusnauaHHS BMICTYy aKTMBHOTO KHCHIO B 3pa3Kax MpalbHHUX MOPOIIKIB Ta
BIIOLTIOIOYMX KHCHEBMICHMX 3aco0iB 3a JICTY 2207.2-93 (I'OCT
22567.10-93) 3acoOu MuIOYlI CHHTETHYHI. MeToaM BU3HAUCHHS MacOBOI
YaCTKU aKTHBHOT'O KHCHIO

Busnauanus BmicTy koHcepBaHTy E220 (cymbdyp TiOKCHIY) Y XapyOBHX
MPOJYKTAX Ta HAIOSIX

Pazom

30

TEMHW CAMOCTIHHOI POBOTH

HazBa Temn

Kinekicte
TOIUH

AnTpornoreHHuil eram po3BUTKYy Oiochepu. IloHsatrss mpo Hoochepy.
Hoocdepa sik 3akoHOMIpHHMI KpPOK PO3BUTKY 3emii. XapaKTepHi pHUCH
Hoocepu: a) BHUHHUKHEHHS HOBUX JaHAmadTiB  (KyJIbTYPHHX,
TEXHOTEHHHX, arpojanmmadriB); 0) JIoIMHA SK TOJOBHA Jil0Yya CHIIA
HoocepH, TEXHOTeHHAa MIrpamis XIMIYHHMX pPEYOBHMH, B) 3HAUYHE
30inpImeHHs 00'eMiB iH(OpMarii, HOBI THIIK iH(pOpMAaIii; T) BUKOPUCTAHHS
eHeprii 6iocdepu. YmoBu (3a B.l.BepHancbkuM) MOBHOTO MEPETBOPEHHS
6iocdepu B HOOChEDY.

16

JlanamadrHo-reoximMiune  pailoHyBaHHs ~ YKpaiHu. 30HalnbHI  Ta
IHTpa3oHaNbHI POBIHIIT B YKpaiHi, eHIeMIuHI 3aXBOPIOBaHHS B YKpaiHi.

BriuB reoxiMidHOro cepenoBMIa Ha €BOJIOLIIO POCIMH. PociauHu-
aganToreHu: iHAehEpeHTHI MO0 3MIH KOHIIEHTpaIlli XIMIYHUX €JIEMEHTIB,
3BUYAalHI Ta HE3BWYAlHI KOHIIEHTPATOPU, POCITHHU- €HAEMIKH.

16

bioreoximisi Ta3oBoi oOonmoHkM 3emuti. 3HA4YeHHS aTrMocdepHOro
MacoIepeHocy BOJOPO3YMHHUX (DOpM XIMIUHHUX eleMeHTiB. PocnuHHui
CBIT SIK TIOTJIMHAY Ta30MOAI0HUX MOTIOTAHTIB.

16

bioreoximis nitocdepu ta negochepu. XiMIyHUIN CKIaa IPYHTIB 1 JOHHUX
BiAKIaAiB. Tunu mirpamii XiMIYHMX €JeMeHTIB y menocdepi 1 Jitochepi
(rimoreHHa, cymepreHHa Ta aHTpoloreHHa Mirpamis). OprasiuyHa
pedoBHHa negochepu.

16

bioreoximis rigpocdhepu. Knacudikaiis mpupoIHUX BOJ 3a piBHEM
MiHepai3allii, THIIOM MiHepaJbHOi MaTpHIIi.

Bumoru n0 Boau Ui pi3HUX BUAIB BOJAOKOPHCTYBaHHS (IUTHOI, IS
3pOIIEHHS, JUIsl HalyBaHHS TBAapUH Ta NTHL, Ul pUOOPO3BENEHHS, A
peKpearifHuX MiJIeH TOIIO).

16

bioximiuyHmii KpyrooGir peuoBuH 1 eHeprii B Oiocdepi. Kpyroobir
€JIEMEHTIB, K1 moTpamwin B Oiocdepy B pe3ynbTaTi Aerasauii MaHTii
(BOAHIO, BYTJIEIL0, KMCHIO, a30Ty). LIMKJIM elleMeHTIB, IKi MOCTYNHIH B
Olocdepy BHaAcHIOK MoOOUTI3amii 13 3eMHOI KOpW (KaJIbIii0, Kalifo,
KpeMmHito, hocdopy).

22

B3aemomis Mik KHBOK | HEXHBOIO TMPHPOJOK - OCHOBa OIOTeHHOI
Mmirpauii pedoBuH. [ToHATTS mpo mManuii GlonoriyHuid KpyroodiT XiMIiYHUX
enemeHTIiB. EHepris >kMBOi pevyoOBMHM - pyIIidHA CHJIAa TeOXIMIYHOTO |
0loreoxiMIYHOTO KPYroo0iriB pevyoBHH.

Kpyroo6ir T'igporeny (Boam). Ximiuna xapakrepuctuka 'igporeny, #oro
BMicT B JiTocdepi, arMocdepi, KUBHX OpraHizmMax, rymMycli, pOCIHHaX.
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Bona six mxepeno I'igporeHy aiis yTBOpEHHS OpraHiyHHX pedyoBHH. Boma
SK CEpeNOBWINE OKUTTS. 3arallbHUA BMICT Boau y Oiocdepi.
bioreoximMiyHMil UK BOAM, WOTO TPUBAIICTh. 3a0€3MEUEHICTh MUTHOIO
BOJIOIO 1 CTYIIHb il BUKOPUCTaHHA B PI3HUX KpaiHax. 3a0pyaHIoBa4i BOIH,
ix kmacudikaris.

Paszom 102

IHAUBIAYAJIBHI 3AB/IAHHSA

He nependayeHo HaB4YaJIbHUM IJIAHOM

7. KOHTPOJIbHI IINTAHHSA
3agnikoBuii TecT (MPUKJIAN)

3ae0aHHs

1. NMpegmert i 3agadyi 6ioreoximii. MNpuknagn ekonoriyHMx npobnem, ski BUBYae Bioreoximisa («NapHUKOBUIA»
ed)ekT, XNIopyBaHHA NUTHOI BOAW, HiTpaTHE 3abpyAHEHHS I'PYHTOBMX BOA, KMCNOTHI AOLWi TOLWO).

2. Cknag miHepanbHoi MaTpuui Boaw. [)kepena HagxOMXKeHHs Ta cknag cornen TBepaocTi. HeraTueBHui
BMAMB Ha 340poB’d. [1pvHUMN BU3HAYEHHS BMICTY KanbLilo Ta MarHito TPUrOHOMETPUYHUM METOA0M.

Tecmoei 3ae0aHHs1 pi3HUX muriie

1. BkasaTtu xiMiYHi OopMynv opraHoreHis, ki € OCHOBHOI OPraHiYHOro XUTTS::

A |O,P,HSCN Cc O,P,H, S K/'N E O,P,H S Ca K

B |C,N,O,S, Na, Ca D O,P,H, S, Ca, N F Fe, B, F, Na, Ca,

2. By3HaunMTK BiONOBIOHICTb MK CMaKOBUMMM SAKOCTSIMM MUTHOI BOOAW Ta MepeBaXatoumMmMu CKNagoBuMM
MiHepanbHOI MaTpuLi Bogu:

Cwmak lMepeBaxkatounin MoH
A Conopgkum 1 Kanbuin
B Fipkun 2 Cynbatu
C BOsxy4ui 3 Hitpatu
D CornoHun 4 Xnopuamn
5 Hatpin

3. BctaButn nponyuieHe cnoBo: XemMocuHme3 — npouec 6iofioaidyHo20 nepemeopeHHsT OOHIE U KirlbKOX
MoreKkyn, wo wmicmsams KapboH (Halyacmiwe e8yenekucnul 2a3 ma MemaH) ma opaaHO2eHie Yy
pPeYoBUHY, BUKOPUCIMOBYIOHYU OKUC/EHHS Heop2aHiYHUX Monekyn (Hanpuknad, Ho;
H,S) yu memaHy y ssikocmi Oxeperna eHepeail, a He COHsIYHe c8imIio.

4. BkasaTu cniBBIAHOLUEHHSA TOYHOCTI Ta MPaBUIbHOCTI (BUCOKA, HW3bKa) i aHaniTU4HUX BU3HAYeHb 3a
YMOBHUM 300pakeHHAM

5. BusHauutnm eHpemMiyHe 3axBOpIOBaHHS nNioen Ta TBapuH, CUMMTOMU SKUX
3006paxeHo Hwxk4ye. AKMA XiIMIYHUIA eneMeHT Ta WOro aHoMarbHWWA po3nogin
(Hagnuwok, HepocTaya YU He3banaHCOBaHE HAOXOMKEHHsI) € MPUYMHOK  Ui€ei
XBOpOOM?

6. MNepeniynTn anbTepHaTMBHI XJTOPYBaHHIO MUTHOI BOAM METOAM 3HE3apaXeHHs (XiMidHi Ta i3nyHi).

7. HasBaTwn rinoTe3y NoxomKeHHs XWUTTA Ha 3emni, AKy incTpye mikpodoTorpadis NnoBepxHi MeTeopuTy
(OmB. PUCYHOK).
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8. BM3Ha4MTK OCHOBHY BionorivyHy goyHKuito docdopy y Biocdepi:
A. Ak pxepeno eHepril y cknagi ATO;

B. [Ina peanisauii guxanbHoi (pecnipaTopHoi) dyHKLi;

C. CvHTE3 amiHOKUCIOT;

D. CuHTes xnopodiny.

9. BkasaTtu XiMi4Hi enemMeHTu, SKi BXoOATb A0 CKnaay KaTtaniTMYyHOro LeHTPY HiTporeHasu, 3a 4ONOMOrow
sKol BinbyBaeTbcs BioreHHa doikcauis asoTy:

A. Cu

B. Fe

C. Mn

D. Mo

E. Se

10. Onncatn o3Hakm (2-3 no3uuii), WO BiAPI3HSOTbL XNBY MaTEPIlO Big HEOPraHivHoI.

3pa3ok MOAYJIbHOIO TECTOBOIO 3aBJAaHHsA 1
[Muranns 1. BkazaTu npaBWiIbHICTh TBeppKeHHs: Y Glocdepi eHepris BUPOOJISIETHCS Ta MEPETBOPIOETHCS 3 OHOTO
Buny y iHmmi (1 6an) :

| A [ Tax B [Hi |

Bignosins:
[Mutanns 2. Slka Bepcis 3apOopPKEHHS JKUTTS Ha 3eMITi pO3IJIsLAae BOJHE CEPEIOBHUIIIE SIK ,,IepBUHHMIA Oymbion”? (1
6aun) :

A | T'inore3a nancnepmii C| Kpearmionizmy
B | binkoBo-koariepBatuBHa rinotesa Onapina-Xomnneitna | D| Camo3apo pxeHHs
Bignosins:

[Mutanus 3. BcTaHOBITH BIAMOBIAHICTS CMAKOBUX SKOCTEH MUTHOT BOJHU Ta MEPEBaKar0UOro BMICTYy aHIOHIB B Hiif (1

Oau):

A | Conona 1 Cynbhatn

B | lipka 2 Xnopuan

C | Comonka 3 Hitpatn
Bigmosime: A-  ,B-_ C-

[uranns 4. [1osICHITE, SIK IPOJIOBXUATH (YHKI[IOHYBaHHS IITYYHOI akBabiocdepu (PHCYHOK), KO BOJOPOCTI B HIl
cTaiu 3HeOapBIroBaTHCA? (BiINOBiIs — pedeHHs) (1 6am)

Bigmosins:

[uranss 5. SAxuit aHATITHIHAA METOJ] BUKOPUCTOBYETHCS U BH3HAYCHHS MMOKa3HUKA BMICTY HITpATiB y MUTHIH
Bomi? (1 Oam)
A | KomimiekcoHOMETpIT C | [lepmanranaTomeTpii
B | ®oromerpii D | Heirpanizawii
[Mutanus 6. SIke CIiBBIJHOIIEHHS TOYHOCTI Ta MPABMILHOCTI PE3yNIbTaTiB BUSHAYCHHS Y BHIIA/IKY, 300paKCHOMY Ha
puc. (Hu3bKa, Bucoka)? (1 6an)

Biamnosins: TOYHICTb, MIPABWIBHICTh
ITuranus 7. SIki mporiecu 3a0e3Meuyr0Th CUHTE3 OPTaHidHOT PEUOBHMHU Y TipoTepMax («IOPHHUX KYPHIIBLIUKAX))
(MoxHMBO OinbIe OHIET MpaBUIIBHOI Bignosimi) (1 Gai)

C | Cynbdarpenykuis C MertaHoreHes
B | ®otocuntes D OcaKeHHS

Bigmnosigs:

[uranus 8. Yomy rinmoresa moxomxkeHHs xuTTs Ha 3emii - PHK-cBity - He Moke BBaxkaTHCsS NOBHICTIO
noctoBipHO0? (1 Oa)

A | bo no cknany PHK He BxoauTth Byriens

B | Buacninok Bkpaii HU3bKOi iiMoBipHOCTI camoioBibHOr0 cuHTe3y PHK Mmosekynu 3 mpoctux gparMeHTiB
C | Yepes Te, mio mosekyna PHK He Moke caMOBiITBOpIOBATHCS
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| D | Yepes nemoxctuBicts BinTBOpenHs cuntesy PHK B 1aGopaTopHux yMoBax |
Binmnosigs:

[Mutanus 9. [1osACHITH, YOMY y MOBEPXHEBUX BOJAX MPAKTHYHO HE 3YCTPIYAOTHCS BUCOKI KOHIEHTpalii HiTpaTie (2
Oau)

Binmosins:

Iuranas 10. XTo aBTOp TepMiny «biochepay (1 6ain):

A | B.Bepnancekuit C A.3rocc

B | B. KoBanbchkuii D JIx. JIaBiok
Binnosins:

Iuranss 11. Braxits 1Bi yMoBH, 110 3a0e3medyioTh GyHKIIOHYBaHHS Oiochepu (Biamosias - cmoBamu)(1 Gai).
Binnosins:

Iuranns 12. Braxite MOCIiZOBHICTh MiKp0oOi0IOTidHOI TpaHC(hOpMAIIii CIIOIYK a30Ty Y JOBKILII, IO MPHU3BOAHUTH
10 3a0pyJHEHHS! KpHHUYHUX BOJ HiTpaTtaMu (2 6amm):

A N H4+ C N OpraHiyHui
B N02 D NO3-
Bigmosins:

[Mutanns 13. OnuiriTe TEpPMOAUHAMIYHHIA MIAXIT 0 KPUTHKU «ITAPHUKOBOTO edektyy (3 Oanm)

[Muranns 14. Slki nmepeBary MeToLy XJIOPYBaHHS IMUTHOI BOAM Ui i ne3iHdexuil y mopiBHIHHI 3 030HYBaHHIM? (2
6anm)?

Bimnosins: ITuranus 15. Braxite ['JIK nitpatiB y nutHiil Boxi 3a Bumoramu JJCAITiH 2.2.4-171-10 «[irienivyni
BUMOTH JI0 BOJY IMTHOI, IPU3HAYEHOT JUIsl CIIOKHMBAHHS JIFOJANHOIO» (YKaXiTh UM(PY Ta OAWHMII ii BUMIpIOBaHHS)
(1 6ai)

8. METOAN HABUYAHHSA

MeTox HaBYaHHSI — B3a€MOIIOB'sI3aHa JIsUIbHICTh BUKJIaa4a Ta CTYJEHTIB, CIPSIMOBaHa Ha
3aCBOEHHS CTYJCHTAMHU CHUCTEMH 3HAaHb, HAOYTTS yMiHb 1 HAaBHYOK, iX BUXOBAHHA 1 3arajbHHUN
PO3BUTOK. BUALIAIOTH TpU IpyNu METO/IIB HABYAHHS: CJIOBECHI, HA0UHI1, IPAKTHYHI.

CiioBecHi MeTOIM HABYAHHS:

- JIeKIis — IIe MEeTOJ HaBuYaHHs, SKUHA mependadae pPO3KPUTTA Yy CIOBECHIH (opmi
CYTHOCTI SIBUII], HAYKOBUX MOHSTb, MPOIIECIB, SIKI 3HAXOASITHCSI MIXK COOOI0 B JIOTIYHOMY 3B'SI3KY,
o0'eHaHi 3arajJbHOI0 TeMolo. JIeKIlisi BUKOPUCTOBYEThCS, K MPABMIIO, B CTaplIMX Kiacax i
BUIIMX HaBYaJIbHUX 3akianax. OKpiM HaBYaJbHUX (aKaJeMIYHUX) JIeKUid € myOmiuni. [lo
KOKHOTO 3 BHJIB Ha3BaHUX JIEKIIH BHCYBAlOTbCA TMEBHI BUMOTHM IIOAO iX MiATOTOBKH 1
IIPOBEICHHS.

YinpHe Micle B IpyMi CIOBECHUX METOJIB MOCiae MeToa poOOTH 3 KHHUrow. HanexHicTh
foro a0 wiei rpynu genio yMoBHa. CTyIeHTH MalOTh YCBIIOMIIIOBATH, 10 OCHOBHHUM JKEPEIOM
OTPUMaHHS HayKoBoi iHpopMauii € kHura. ToMy Tak BaXXJIMBO HABUUTH CTYAEHTIB MeTOJaM i
npuiioMaM CaMOCTIIHOI pOOOTH 3 HEIO: YWTaHHS, IepeKa3, BUIMHCYBAHHA, CKJIAJaHHS TUIaHY,
Ta0JIUIIb, CXEM TOIIIO.

Haouni meToan nependayaroTs, nepeayciM, BUKOPUCTaHHS JEMOHCTpallii Ta UTFoCTpallii.

- JIeMOHCTpallis — 1Ie METOJI HaBYaHHs, SIKUH nependadyae Mokas3 MpeaMeTiB 1 MpoIEeciB y
iXHPOMY HATYpaJbHOMY BUIJIA/I, B IUHAMILIL.

- UTIoCTparlisi — METOJ HaBUaHHS, SKUU Mependadae MoKa3 MPEAMETIB 1 MPOIEciB y ix
CUMBOJIIYHOMY 300pakeHH1 (¢doTorpadii, MaIIOHKH, CXeMH, rpadiky Ta iH.).

IIpakTuyni MeToAM HABYAHHSI COPSMOBAHI HAa JIOCATHEHHS 3aBEPILIAILHOTO €TaIly
npouecy mi3HaHHA. BoHu crnpusitorh (GOpMyBaHHIO YMiHb 1 HaBUYOK, JIOTTYHOMY 3aBEpIICHHIO
JIAHKH M13HABAIBHOTO MPOLECY CTOCOBHO KOHKPETHOTO PO3JILTY, TEMH.

Jlabopamopna poboma mependavyae OpraHizailiro HaBYaJbHOI POOOTH 3 BHKOPHUCTAHHSIM
creniajJbHOro o0jaJHaHHA Ta 3a BU3HAUEHOIO TEXHOJIOTIEI0 NIl OTpUMMaHHS HOBHUX 3HaHb abo
NepeBipKY MEBHUX HAYKOBHUX TiMIOTE3 HA PiBHI JOCIIIKEHb.

9. ®°OPMH KOHTPOJIIO
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OcHoBHUMH (OpMaMU KOHTPOJIO 3HaHb CTYACHTIB € KOHTpPOJIb Ha JIEKIli, Ha
CEMIHAPCHKHUX 1 MPAKTUYHHUX 3aHATTAX, Y MO3aHABYAIHHUHN 4Yac, HA KOHCYIBTAIISIX, 3aliKax 1
icruTax.

I. KouTponb Ha nexyii MOXe TPOBOIUTHCH SIK BHOIPKOBE yCHE ONMTYBAHHS CTYACHTIB
ab0 3 3aCTOCYBaHHSM TECTIB 3a paHillle BHKJIAJACHUM MaTepiajioM, OCOOJMBO 3a po3JijiaMu
Kypcy, SKi HEOOXiTHI JUIsl 3pO3YMIHHS TEMH JIEKIIii, [0 YHUTAETHCS, a00 K Il BCTAHOBICHHS
CTYIEHS 3aCBOEHHS MaTepially MPOYUTAHOI JICKITIT (TIPOBOIUTHCS 3a 3BHMYAM y KIHII TepIioi abo
Ha MMOYaTKy APYroi FOAMHHM JEKIIiT).

[ToToyHMi1 KOHTPOIb Ha JEKUii MOKJIMKAHWA MPUBUUTU CTYIEHTIB JO CHCTEMaTHYHOI
MPOPOOKH MPOMIEHOTO Marepiany i MATOTOBKH 10 MaHOyTHBOI JIEKI[il, BCTAHOBUTH CTYITiHb
3aCBOEHHS TEOpii, BUSBUTH HAWMOUIBIN BaXKKi /ISl COPUMHATTS CTYACHTIB PO3IUIH 3 HACTYITHUM
pos'acHeHHsM ix. KoHTponb Ha jekuii He Mae BigHiMaTH Oararto 4acy.

3a BUTpaTaMH 4Yacy Ha KOHTPOJIb YCHE OIMUTYBaHHS TIIOCTYIMAETHCS KOHTPOIIIO,
IPOrPaMOBAaHOMY 32 KapPTOUKAMHU.

II. llomounuii xonmpons Ha TPAKTUYHUX, CEMIHAPCHKUX 1 JTAOOPATOPHHUX 3aHATTIX
MIPOBOAMTHCS 3 METOIO BUSICHEHHSI TOTOBHOCTI CTYJICHTIB JI0 3aHSTh Y TaKUX (hopMax:

1. ITucemoBa (110 45 XB.) KOHTPOJIBHA pOOOTA.

2. KonokBiyM 110 caMOCTIHHUX PO3JIiJIaX TEOPETUIHOTO KypCy (TeMax abo MOIYIISX).

L. 3anixu. 3 pedakux npeaMeTiB (TEOPETUYHI KypcH, BUPOOHMYA TPAKTHUKA)
3aCTOCOBYETHCS AU(PEPEHIIHOBAHMH 3aTIK 3 BUCTABJICHHIM OIIIHOK 3a IT"ITHOAILHOIO IIKAJIOKO.
[To nekuiitHOMY Kypcy ab0 OKpeMHX HOTo 4acTHUHAX, sIKI HE CYMPOBOIKYIOThCS JIa0OpaTOPHUMU
a00 TPaKTUYHMMHU 3aHATTSAMH, BHKJIAZad MOKE MPOBOIUTH crmiBOeciqm abo KOJIOKBiyM,
OpOMOHYBaTH ycHI abo mHUChMOBI (3a Olleramu) 3amuTaHHSA. BukianadeBi KOpPUCHO
MPOJUBISITHCH KOHCIIEKT CTyACHTa. Hepioko CTYACHTH CTaBISIThCS IO 3aJIKOBOTO TMpEaMeTa K
JI0 IPYTOPSAHOTO, MAJIO3HAYHOTO 1 HE MPUIUISIIOTh JOCTATHRO Yacy JUIsl MATOTOBKH 0 HBOTO. 3
BEJIMKHUX KYPCIB Iepe]] 3a11KOM KOPUCHE NMPOBEIEHHS KOJIOKBIyMY.

IV. Icnumu. Iciutu € MiACYMKOBUM €TarioM BUBUEHHS yCi€i MTUCIUILTIHU a00 ii YaCTUHU 1
MalTh 3a METYy IEPEeBIPKY 3HAHb CTYJCHTIB IO Teopli 1 BUSBJICHHS HABUYOK 3aCTOCYBaHHS
OTPUMaHUX 3HaHb MPU BUPINICHHI MPAKTUYHUX 3aBJaHb, @ TAKOK HABUKIB CAMOCTiiTHOT poOoTH 3
HaBYaJIBHOIO 1 HAYKOBOIO JIITEPATYPOIO.

10. PO31IOA1JI BAJIIB, AKI OTPUMYIOTH CTYJAEHTH

Y poboyomMy HaBYaJbHOMY IUIaHI Moaylro bioreoximis nepeadadeHO B OJHOMY
HaBYAJIbHOMY ceMecTpi Jiekuiid — 15 roaun, naboparopHux 3aHaTh — 15 roguH Ta caMocTiiHOI
pobotu - 51 roauHa, mo B cymi ctaHoBUTh 81 romuny (2,25 kpenutis ECTS).

TpuBanicTs HaB4AIBLHOTO cEMECTPY — 15 THXKHIB.

IToToyHMI1 KOHTPOJIb Peiitunr 3

Peiitunr 3 OMATKOBOT Peifrunr | [incymkosa aransia
. . . . HAaBYaJIbHOI Ao mrpadHui arecTanis .
3MicToBHI 3MicTOBMIA pobotu KUIBKICTh
1 MOJYJb 2 pobotn R R e . OaxiB
MOy ITb ¥ R up A (zanixk)
0-100 0-100 0-70 0-10 0-3 0-30 0-100

BinnoBigHo a0 «IlonokeHHS MpO KpeAUTHO-MOAY/IbHY cucteMy HaBuyaHHi B HVYbBill
VYkpainu», 3arBepaxkeHoro pexkropom yHiBepcutery 03.04.2009 p., peHTHHr CTyaeHTa 3
HaBYaJILHOT po00TH R gp CTOCOBHO BMBUEHHS IMEBHOT NUCIMILIIHA BU3HAYAETHCS 32 (POPMYIIOIO

0,7 (R(1)3M . K(1)3M + o+ R(n)SM . K(n)3M)
REp = =--mmmmmmm oo + Rap - Rure,
Knuc



13

e R(l)gM, R(”)gM — PEUTHHTOBI OIIIHKK 3MICTOBUX MOJYJIiB 3a 100-6ampHOI0 MIKAJIOK0;

N — KiJTBKICTh 3MICTOBUX MOYIIB;

K(l)gM, K(n)3M — kutbKicTh kpenutiB ECTS, nependaueHux po6ounM HaBYaTbHUM
TUTAHOM JIJIS1 BIATIOBIHOTO 3MiCTOBOTO MOTYJIS;

Kmnc= K(l)gm + ...+ K(n)gM — kinbkicTh kpeautiB ECTS, nependauenux podounm
HABYAJILHUM TUTAHOM JIJISl IUCHUTUTIHYN Y TIOTOYHOMY CEMECTPI;

R jp — pelTHHT 3 101aTKOBOI POOOTH;

R urp — peiiTunr mrpadHmii.

Hageneny ¢hopmyny MOYKHA CIIPOCTHUTH, SKIIO IPUHHATH Ky = ...= K3y Toxi Bona
OyJile MaTu BUTJISIA!
0,7: R%3y + ..+ RMay)
Rup = --- - + Rpp - Rurre.
n

HaBuayibHe HaBaHTa)XCHHS CTYJICHTA JIJISl IX BUBUCHHS Ta 3aCBOECHHS CKIIA/IAE:

1-it moayme (R1)— 3 xpenurtu (Ki)

2-it moaynb (R2) — 3 kpenut (K>)

Kpurepii oninku 3MicTOBHX MOAYJIiB:

R1 ckmamaerbes 3 4-x 1abopaTOpHUX POOIT, CAMOCTIHHOI Ta KOHTPOJIBHOI pOOOTH. 3aXUCT
JabopaTOpHUX POOIT Ta BUKOHAHHS CaMOCTIHHOI POOOTH OILIHIOITHCS Bix 5 1o 10 GaniB KoXKHA.
Kontponsaa podota Ne 1 ta 2 oninroerses Bix 0 mo 20 Gais.

R, ckmagaetbest 3 2 nabopaTopHuX podiT, CaMOCTIHHOT Ta KOHTPOJIBHOI poOOTH. 3aXUCT
nmabopaTopHUX poOOT Ta BUKOHAHHS CAMOCTIIHOI pOOOTH OLIHIOKOTHECS Bix 5 10 10 OariB KoXxHA.
Kontponbnaa pobota Ne 2 ormintoerses Big 0 1o 200 Gais.

Peiimune 3 000amko6oi pooomu R nqp nonaerscst 10 R gp 1 He Moke nepeBumnysaru 10
OaniB. BiH Bu3Ha4yaeThCsa JEKTOPOM 1 HAA€ThCS CTYAEHTaM pilleHHSIM Kadeapu 3a BUKOHAHHS
poOiT, sfiKi He mependaveHi HaBYAJbHUM IUIAHOM, aj€ CIPHUSIOTh MIABUIIEHHIO PIBHSA 3HaHb
CTYJEHTIB 3 AUCIMILIIHY.

Peamunz wmpagnuin R yrp He mepeBunrye 3 OanmiB 1 BigHIMaeThes Bim R gp. Bin
BU3HAYAETHCS JIEKTOPOM 1 BBOJUTHCS PpIIIEHHSAM Kadeapu JUis CTYACHTIB, SKI Martepial
3MICTOBOTO MOJYJSl 3acCBOUIM HEBYACHO, HE JIOTpUMYyBanuca rpadika poOOTH, IpoIycKaiu
3QHSTTSI TOIIO.

Jlnis nomycky 1o aTecTallii CTyIeHTY He0OX1JHO HaOpaTH 3 HaBYaJIbHOI pOOOTH HE MEHIIe

60% 3 KO>XHOT'O 3MICTOBOTO MOJIYJIS, a 3araJioM HE MEHIIe, Hik 42 0anu 3 HaB4aIbHOI POOOTH.
Peasibuuii peiiTunr 3 gucuumiinu Ry, BuszHagaetbces 3a popmyroro:
R)mc. = RHp. + RaT

dopma KOHTPOIIO — 3aJTiK.
ATtecTanii 3 TUCIUIUIIHY B LIJIOMY oLiHIOIOThCA 3a 100 6anpHOO mikanor 3rigHo ECTS
(Tabm. 1).

Taommms 1
HIxaja omiHlOBaHHSA
. . O1iHKA 33 HAI[IOHAJILHOIO MIKAJIOK0
Cyma GauriB 3a BCi BUIH
HABYAJIbHOT JiSUTbHOCTI | ISt €K3aMeHY, KypCOBOTO MPOEKTY JUTSL 3aTTIKY
(poboTH), MPaKTUKH
90 - 100 BiAMIHHO
82-89
74-81 Ao6pe 3apaxoBaHO
64-73 .
60-63 3a/I0BiJIBHO
3559 HE3aJI0BIJIBHO 3 MOKIUBICTIO HE 3apPax0OBaHO 3 MOXITHUBICTIO
MOBTOPHOTO CKJIATAHHS MMOBTOPHOTO CKJIAIAHHS
. R HE 3apaxoBaHoO 3 000B’I3KOBUM
0-34 HE3a0BIILHO 3 060B ASKOBIM MMOBTOPHUM BHBUYCHHSIM JUCIUTLIIHU
MMOBTOPHUM BHBYCHHSIM JUCIUILIIHH
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11. METOAUYHE 3ABE3INEYEHHS
1. Ximis HaBkomumHbOrO cepenosuina/B.A. Kominesuy, JI.B. Boiitenko, C.JI. MenbHHuyK
Ta id. - K.: ®enikc, 2004. - 412 c.
2. JlabopaTopHUil MpakTUKyM 3 XiMmii HaBkoymmHBOro cepenosuma/B.A. Koninesuy, JI.B.
Boiirenko, P.B. Jlaspuk. — K.: ArgoMediaGroup, 2012. — 201 c.

12. PEKOMEH/IOBAHA JIITEPATYPA

basoBa jireparypa:

1. Boiirenko JI.B. (2019). Ximis 3 ocHoBamu 6ioreoximii, Haykosa cronwuis, Kuis. — 400 c.

2. Ximia HaBKonumHborO cepenouimia/B.A. Koninesuu, JI.B. Boiitenko, C.JI. MenpHHUYYK Ta
in. - K.:®enikc, 2004. - 412 c.

3 JlaGoparopHuii NpakTHUKyM 3 XiMii HaBKOJUIIHLOTO cepenoBuima/B.A. Kominesuu, JI.B.
Boiitenko, P.B. JlaBpuk. — K.: ArgoMediaGroup, 2012. — 201 c.

JlonomixkHa JiTeparypa:

1. Jo6poBonbekuit B.B. OcHoBbl Onoreoxumuu. - M.:Akanemus, 2003. - 397 c.
2. Beenenue B xumuto okpyxatouieit cpenst//xx. Aunpys, I1. bpum6nexym0, T. Jxuken3 u
ap. - Iep. ¢ aurn. A.I'. 3aBap3unoii. - M.: Mup, 1999. - 271 c.
3. Xumus okpyxkatomeit cpensl. — Ilep. ¢ anrm./Ilon pea. Jx. O. M. bokpuca. Pen.
nepesona A Il Lprankosa. — M.: Xumus. — 1982. — 672 c.
4, AHaJiTHYHA XIMisl IPUPOTHOTO cepeﬂOBHma:HiﬂpquHK/E.ﬁ. Ha6usanens, B.B. Cyxan,
JI.B. Kana6ina. — K,: JIu6ings, 1996. — 304 c.
5. AHaJIiTUYHA XIMisl TIOBEPXHEBUX BOJI //B.fI.Ha6HBaHeuL, B.I.Ocamunii, H.M.Ocanua Ta
in. — Kuis: Hayxk. Jlymka, 2007. — 457 c.
6. Yepnobaes N.I1. Xumus okpyxaromieii cpenbl.- K.: Buma mk., 1990. — 191 c.
7. MikpoelleMeHTO3H ClIbChKOTocofapchkux TBapuH. — K.: Ypoxaii, 1974. — 151 c.

13. IHOOPMAIIMTHI PECYPCH
1. JlepxkaBHa cTpaTerisi perioHaJbHOrO0 pO3BUTKY Ha mepion g0 2015 poky

(3arBepmxena IloctanoBoro KabGinery MinictpiB Ykpainm Ne 1001 Big 26.07.2006 p. -
[Enextponnwuii pecypc]. — Pexxum noctyny: http://lawua.info/bdatal/ukr1279/index.htm

2. World Water Day: A Billion People Worldwide Lack Safe Drinking Water -
[EnexTponnwmii pecypc]. - Pexum JOCTYITY:
http://environment.about.com/od/environmentalevents/a/waterdayga.htm

3. Ayers R.S.Water quality for agriculture/ R.S. Ayers, D.W. Westcot // FAO Irrigation
and Drainage paper. — Roma, 1994. — 147 pp. [Enekrponuuii pecypc] / Pexum moctyrmy:
http://www.fao.org/DOCREP/003/T0234E/ T0O234E00.HTM

4. [ToBectka nusa Ha XXI Bek / I[Ipunsara Konsennueir OOH mo okpyxaroreii cpene u
passututo // Puo-ne-Kaneiipo, 3-14 utons 1992 rona [Enexrponnuii pecypc| /Pexxum nocrymy:
http://www.un.org/ru/documents/decl_conv/conventions/agenda2l ch18f.shtm

5. HartionansHa TOMOBIE PO SIKICTH MATHOT BOJW Ta CTaH MUTHOTO BOJIOTIOCTAYaHHS B
VYxpaini y 2011 poui. — K.: Minperionpo3Butky Yxpainu, 2012. — 642 c. [Enextponnwuii pecypc]
/Pexxum noctymy: http://minregion.gov.ua/images/Pidrozdily/ MEDVED/_. 2011 .pdf

6. 15. Exonoriuni kaptu Ykpainu (25 kapt) - [Enextponnuii pecypc]. Pextm nocrymy:
http://road.elitno.net/?attachment_id=21

7. Ware supply for rural areas and small communities/E.G.Wagner, J.N.Lanoix. — World
Health Organization, Palais des Nations, Geneva. — 1959. — 337 pp. — [Enextponnuii pecypc]
[Pexxum noctymy: whalibdoc.who.int/publications/1948-60/9241400420.pdf

8. Vladimir I. Vernadsky, 2007, Essays on Geochemistry & the Biosphere, tr. Olga Barash,
Santa Fe, NM, Synergetic Press, ISBN 0-907791-36-0 (originally published in Russian in 1924)
9. Schlesinger, W. H. 1997. Biogeochemistry: An Analysis of Global Change, 2nd edition.
Academic Press, San Diego, Calif. ISBN 012625155X.
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10.  Schlesinger, W.H., 2005. Biogeochemistry. VVol. 8 in: Treatise on Geochemistry. Elsevier
Science. ISBN 0080446426
11.  Vladimir N. Bashkin, 2002, Modern Biogeochemistry. Kluwer, ISBN 1-4020-0992-5.
12. Samuel S. Butcher et al. (Eds.), 1992, Global Biogeochemical Cycles. Academic, ISBN-
0-12-147685-5.
13.  Susan M. Libes, 1992, Introduction to Marine Biogeochemistry. Wiley, ISBN 0-471-
50946-9.
14. Dmitrii Malyuga, 1995, Biogeochemical Methods of Prospecting. Springer, ISBN 978-
0306106828.
8. Global Biogeochemical Cycleshttp://www.agu.org/journals/gb/
16. Biogeochemistry  http://www.springer.com/west/home/geosciences?SGWID=4-10006-
70-35757517-0. A journal published by Springer.

IEPEJIIK TEOPETUYHUX IIUTAHB JIJIS1 3AOYHOI ®OPMU HABYAHHSI
1. OxapakTepu3yBaTH 3aBIaHHS Ta MPESIMET JOCIIKEHHs Oloreoximii.

2. Jlatu 3arajbHy XapakTepUCTHKY BueHHIO B.l.Bepnaacbkoro mpo "xkuBy pedoBHHY" i
"6iochepy".

3. SIKy posib BiJirpae »uBa peYOBHHHU B I€0JIOTIYHOMY PO3BUTKY IUIAHETH?

4. Jlatn Bu3HaueHHs OioreoxiMii SK HayKy MpO B3aEMOJII0 MiX J>XHBOIO 1 HEXHBOIO
HIPUPOJIOKO.

5. Sk BimOyBaeThCs mepeTBopeHHs Oiocdepu B Hoochepy?

6. OxapaxkrepusyBaru rinoresy ['ei JIx. JlaBnoka.

7. [Ilo cminpHOTO Ta B YOMY BiIMIHHOCTI Cy4acHOI KOHIEMNIii Oiocdepu Ta BUEHHS
3aCHOBHHUKIB LIbOTO BUCHHSA?

8. SIKi mOTJIsAM Cy4acHOI HayKH Ha TIOXOKEHHS KUTTS Ha 3emiti?

9. JlaTu MOpPIBHSUIBHY XapaKTEPUCTUKY HAYKOBHM TEOPISIM MOXO/KEHHS XHUTTA Ha 3emii
(teopii Onapina-XonneHa, rinotesy PHK-cBiTy, nancnepmii, Teopii 610XiMI4HOT €BOJIIOLIIT).

10. 3mict pocniay Miosiepa-Ypi, Horo 3Ha4eHHsI Ta HEJAOTIKH.

11. SIKi OCHOBHI YMOBH icHyBaHHs Oiochepu?

12. OxapakTepu3yBaTH €HEpreTHUHI Ta MaTepiajibHi IOTOKU B 6iocdepi.

13. Hagectu dpopmyntoBanHs 1Box OiloreoxiMiuHux 3akoHiB B.I. BepHancbkoro.

14. Sk xnacugikyroTb OlOTe€HHI1 eJeMEeHTH — 3a OloreHHUMH (QyHKIisIMH, (1310710T1YHOIO
posutto Tomo?

15. Oxapaktepu3yBaTi (akTOpH, 1110 BIUTUBAIOTH HA AUHAMIKY O10T€HHUX €JIEMEHTIB.

16. SIK BCTaHOBITIOETHCSI HOPMH CIIOKWBAaHHS MIKPOEJIEMEHTIB?

17. Sk moB’s13aHa 010JIOT1YHA POJIb XIMIYHHX €JIEMEHTIB Ta 1X HOHHMI MOTeHIIian?

18. 3a AKUMHU 3aKOHaMH Bi1IOyBae€Tbcsd PO3MOJLT OIOT€HHUX EJIEMEHTIB Yy KOMIIOHEHTaX
6iocdepu?

19. HaBectn mnpuxmagym reoxiMiuHOi poiii KUBOI Marepii (kambliieBa, HoaHa (QyHKIIT,
aTMoc(epHUil KUCEeHb, YTBOPEHHS 3aJ1130-MapraHIleBUX KOHKPELii TOII0).

20. Jlatu Bu3HaueHHS OIOr€OXIMIYHOMY palOHYBaHHIO $K €IHOCTI T€OXIMIYHOTO
cepenoBuina Ta QyHKIIIOHYBaHHS kHUBOi MaTepii 3a B.B. KoBanscekum.

21. 1o sIBJISFOTH COO0F0 0I0TEOXIMIYHI JIAHITIOTH?

22. Sxi oco6nuBOCTI OG10T€OXIMIYHMX MPOBIHIINM Ta 30H (TaWTOBO-JIICOBOI HEUOPHO3EMHOT,
JICOCTENOBOI Ta CTEMOBOI UYOPHO3EMHOI; CYXOCTENOBOi, HAMIBIYCTEJIIbHOI Ta MYyCTEIbHOI;
ripchKoi)?

23. JlaTh  XapakTepUCTUKY CHIEMIYHUM 3aXBOPIOBAaHHSIM SK HACTIJIKy aHOMAJbHOTO
PO3MOALTY XIMIYHUX €JIEMEHTIB y 010re0XiMIiYHOMY OTOYEHHI.

24. SIka icTopisi BHHUKHEHHS TIOHSTTS €HASMIYHIX XBOPOO?

25. SIKi TpUYMHM Ta HACHAKM HAMOUIBII BHPaKEHHX EHIEMIYHHX 3aXBOPIOBaHb -

eHJeMIYHOTO 300y, (uroopo3y, eHaeMiuyHoi moaarpu, xBopoou Kammua-beka (ypoBcbkoi),
xBopoOu Kemana.
26. Yu icHye KOpemsis HOAHOTO cTaTycy JIOAUHU Ta piBHS 1Q?
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27. OxapakTtepu3yBaTu (I00pO3 K HACTIIOK M1IBUIIEHOTO BMICTY (GTOPY y MUTHIN BOI.

28. Sxi MeToIu BiOMI [Tl OTIEPEHKEHHS HOA0AePiuTy?

29. Uu BumpaBIaHO MacoBE€ BHUKOPUCTAaHHS (TOpHIIB y 3yOHHUX mactax Ta (propyBaHHS
[MUTHOT BOIM?

30. JlaTu 3arajibHy XapaKTepUCTUKY €HIEMIYHHUM 3aXBOPIOBAHHSIM ClIbCHKOTOCIIOAAPCHKUX
TBapuH.

31. Jlatu Bu3HaueHHs MOHATTIO BI' X 1mukimis.

32. SIk BinOYBalOThCS MpOLECH peanizamii MUKIIYHOCTI Mirpamii XiMiYHHUX EJIEMEHTIB Y
IOBKLLIi?

33. Jlatu XapaKTepUCTUKY MOTOKIB 1 pe3epBHUX (oHiB BI' X 1uKmiB.

34. Sxwii 3B'130K MK 3aKOHaMH TepMoauHaMiku Ta bI' X muknamu?

35. Jlatu  3araibHy  XapakTEpUCTUKY  CKCIEPUMEHTAIBHHM  JO0Ka3aM  IHKJIIYHOCTI

(pamioizoronHuit mociin BizepcryHa; €KCIIEpUMEHT Ha aMEPUKAHCHKil 010CTaHIIT y MiCIIEBOCTI
Xabb6apa-bpyk).

36. Uum BiZIPi3HIIOTHCS €K30TeHHUI Ta eHporeHHui bl X mukmn?

37. SAxi cknamoBi TimobampHOI Moxeni mmkiny Bymienoo 3a B. KoBmorwo (3a mganmmm
Huuunoposuua ta J[foBiHBO)?

38. SIK1 IPUHIMITY XapaKTEPUCTHKH TII00AIBHOTO Kpyroooiry Byrieno 3a P.Pikiedc (1979)?
39. Slka mpupona AeTpUTy - 010r€0XiMIYHOTO pe3epByapy BYIJICLIO?

40. CriBBimHOmEHHs KapOOHy Ta IHmUMX OioreHHMX eneMeHTiB B bBI'X mporecax

(BITHOBJIICHHS KHCHIO, METAHOTEHEe3, JeHITpidikallisg, BIiIHOBJICHHS MapraHilo, 3aji3a,
depmenTanis, rymidikarmis). CriBeigHomenns Pendinbaa.

41, BbI'X muki azory.

42. biorerna Ta abioreHHa (ikcamis a3ory. [imoTeTHMYHa CTPYKTypa KOMIUIEKCY
MeTaa0()epMEHTY HITPOreHas3! 3 a30TOM.

43. BI'X nuxn gochopy. PesepBuuii Ta 0OMiHHMM QoHaN LUKy pochopy.

44, EBTpodikaris. ExkciepumeHT 31 IITy4yHOi eBTpodikarii.

45. Knacugikauis BI'X 6ap’epiB: (i3uyni, MexaHiuHi, O10reHHI, TeXHOTeHHI. [IpakThune
3Ha4YeHHs BUeHHs npo BI'X Gap’epu 1y aHami3y Ta MPOTrHO3Y MOBEIIHKUA XIMIYHUX PEUOBHH Y
3a0pyIHEHUX IPYHTAX; OOTPYHTYBaHHS 3aXO/I1B 3 JIOKai3allil 3a0pyIHEHHSI.

46. biorenni 0ap’epu — pe3ynbTaT 010reéHHOT0 KOHLIEHTPYBAHHS XIMIYHHUX €JIEMEHTIB.

47. [TonsTTs G10JIOTTYHOT peMeTiallii IPyHTIB.

48. ®i3uKo-xiMiuHI Oap’epu — KHUCIOTHO-OCHOBHI, CylIb(igHi, KapOOHaTHI, Cynb}aTHi,
OKHCHO-B1/IHOBHI.

49. JlaTi XapakTepUCTUKY TEXHOT€HHOTr0 KOMIUIEKCHOTO Ie0XiMiYHOTO Oap'epy Ha MpHKIIa/Ii
kucHeBo-copOiitnoro — Fe(l11), Mn(1V) A/G.

50. JlanmmadtHO-reoximiuHe paiioHyBaHHsS YKpaiHu. 30HANIBHI Ta IHTpa3oHANBHI MPOBIHIIT
B YKpaiHi, eHIeMi4dHI 3aXBOPIOBaHHS B Y KpaiHi.

51. BriuB reoxiMiyHOro CepeloBHIA Ha €BOJIOLII0 pOCiIMH. PociaMHu-aianToreHu:

iHAepEepeHTHl [0 3MIH KOHLEHTpauii XIMIYHHUX €JEeMEHTIB, 3BUYaliHI Ta HE3BHYaiiH1
KOHIIEHTPATOPH, POCIMHU- €HIEMIKH.
52. Jlatu xapakTepucTuky kpyroo0iry I'inporeny (Bojan).

53. Ximiuna xapakrtepuctuka [imporeHy, #oro Bmict B mitoctepi, armocdepi, KuBHX
oprasi3max, ryMyci, pOCIUHaX.

54, Bona sik mxepeno ['igporeHy Juisi yTBOPSHHSI OpraHiuYHUX pedoBUH. Boja sk cepenoBuiie
KUTTS. 3arajIbHUN BMICT BOJU y Oiocdepi.

55. bioreoxiMiyHM UK BOJIU, HOTO TPUBATIICTh. 3a0e3MeUYeHICTh MUTHOIO BOJIOKO | CTYIIHB
il BUKOPHCTAHHS B PI3HUX KpaiHax.

56. Ximist KOHcepBaHTIB. MexaHizMm fii Ta (i3UKO-XiMIYHI mpomecu B OCHOBI il

KOHCEpBaHTIB. SBuia xemodo0ii Ta 30HEpU3M.
57. KinbkicHI METOIM aHATITUYHOI XiMii HABKOJIMIIIHBOTO CEPEIOBHIIIA.
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58. Meroau BinOopy, KoOHCepBallii Ta 30epiraHHa  MNpoO O00’€KTIB HABKOJUITHHOTO
CepeIoBUILA.

59. [IpuHIMIA CTaTUCTUYHOT OOPOOKH pe3yibTaTiB KUIBKICHOTO aHai3y 00’ €KTIB TOBKIJIIA.
60. SIKi oKeperna HalXOKEHHs HITpaTiB y MOBEPXHEBI Ta MiA3eMHI BOAU?

61. [IpuHuMIIM BCTAHOBJICHHS BMICTY HITpaTiB Yy MNPUPOJHHUX BOJAX Ta IHUTHIH BOII

doromerpuunnm meronom 3a ACTY 4078-2001. TokcukonoriyHa XapakTepHCTUKa HITPATIB y
[IUTHII BOII.

62. [TpuHtMnu BU3HAYaHHS BMICTY 3aii3a 3arajbHOTrO y BOJII BOJONPOBIIHIN, OIOBETHIN Ta
noBepxHeBux Bojax. [[OCT 4011-72.

63. [Tpuntnu BU3HAUYaHHS BMICTY (PTOPHIIB y MUTHIN BOJI Ta pi3HUX copTax yato 3a [OCT

4386-89.

64. [IpyHIMOM EKCIIPEeCHOTrO0 BHW3HAYaHHS KOHIEHTpamii pi3HUX BHIIB 3aJIHUIIKOBOTO
aKTHBHOTO XJIOpYy (BUIBHOTO, 3B’S3aHOTO) Yy XJIOPOBaHIM MHWUTHIA BOJI 3a JIONIOMOTOIO
¢doromerpuyHOTrO MeToay Ha Komopumerpi C-401.

65. [TpuHIMNM BU3HAYaHHS BMICTY aKTHBHOTO KHCHIO B 3pa3Kax MpPajJbHHUX MOPOIIKIB Ta
BiOLTIOI0YKMX KUCHEBMIicHUX 3ac00iB 3a JICTY 2207.2-93 ('OCT 22567.10-93).

IIporpamMsi 3aBIaHHs 10 BUKOHAHHS CAMOCTIHHOI POOOTH /1151 CTY/IeHTIB 32049H0I (hopMu

HABYAHHS
Bapiant TEMA
(Ne mo
CIIHCKY)

1 [TopiBHsmpHU# anamiz 6iochepuux konuenuid B.I. Bepnancekoro ta J[x. JlaBnoka
(aBropa «l'imoTe3u ['ein).

2 Posib 5kxHMBOT pe4OBHHHM B T€0XIMI4HIN icTOpil 3emiti

3 I'inoTe3n BUHUKHEHHS ®UTTs Ha 3emii. Ekcnepument Mromnepa-Ypi

4 CTiiKICTh Ta CAMOPETYJISIIISE PO3BUTKY Olocdhepu

5 Bumornu 1o ckiay Boau AJisl 3pOIIEHHS.

6 Oco0nmBocTi 61oreoxXiMiYHOro Kpyroo0iry y Jlicocrenosiii 30Hi

7 XiMIYHUH CKJIaJ] MpaJIbHUX 3ac001B Ta MpobsieMu eBTpodikartii

8 XiMIYHUHM CKJIaJ HEOPraHIYHMX XJIOP- Ta KUCHEBMICHUX 3HE3apakyBaJIbHHUX 3ac001B
Ta €KOJIOT1YH1 HACTIJIKM iX 3aCTOCYBaHHS, IKOAA ISl 3J0POB’ S JIFOIeH

9 TexHoreHHa mirpanisi XiMiYHUX €JIEMEHTIB

10 bioreoximiuHi 6ap’epu — XapaKTepUCTHKA, XIMIYHUN MeXaHi3M Jii

11 KpyrooGir eneprii i MaTepii y 6iocdepi

12 «[TapHukoBuii epekT» Ta aHaNI3 KEPHIB JIbOAY (aJIbTEPHATHUBHI MOTJSAN HAa IPoOiIeMy
3MiHHU KJIIMaTy)

13 Ennemiuni xBopoOu B YKpaiHi Ta CBIiTi (€HAEeMIYHUH 300, (GJIFOOPO3 TOIIIO).

14 PasioH sik ocHOBHE JKepenio (POHOBOTO Pai0aKTUBHOIO ONIPOMIHEHHS

15 BoniHeBa eHepreTrka — 3a Ta NpoTH

16 XopyBaHHs MUTHOI BOAM Ta Mpo0ieMa BTOPUHHOTO 3a0pYyIHEHHS XJIOpPOPTaHIYHUMHU
CTIOJTyKaMH

17 [TopiBHSATPHA OIlIHKA METOIB OYHWIIEHHS NHUTHOI BOAW (3BOPOTHHH OCMOC,
10HOOOMiHHI (DIJIbTPH, AKTUBOBAHE BYTUIJIS TOILO).

18 MertanoBmicHI pepMeHTH

19 OpraHosienTHyYHi MNOKa3HUKU SKOCTI MUTHOT BOJM — HOPMYBAHHS, BU3HAUYEHHS

20 Meronn BuIaneHHS 3ajli3a Ta MapraHIlo 13 MJA3€MHUX BOJ JUIsI TUTHUX Ta

TEXHOJIOTTYHUX LiJIe

BHUMOI'M 10 O®OPMJUIEHHSA:
1. BukoHyeTbcs y pYKONMCHOMY a0 IpyKOBaHOMY BUTIAI 00’emom 8-12 cropiHOK
dbopmaty A4, gepes 1,5 iHTEpBaITy; TOJIA — IO 2 CM; OpI€HTAIlis — KHIDKHA.
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2. OdopmieHHS TUTYIBHOI CTOPIHKH:

Hamionanbnuit yHiBepcuTeT 610pecypcCiB i MPUPOIOKOPUCTYBaHHSA Y KpaiHu
Kadenpa ananitnunoi, 6i0HeOpraHiyHO1 XiMii Ta SKOCTI BOAH

3BIT ITIPO CAMOCTIMHY POBOTY CTYJEHTA 3BOYHOI ®OPMI HABUAHHS

« (Tema) »

Bukonas: crynent 3 kypcy OKP bakanasp (3a04noi ¢popmu HaBuaHHS)
®DakynbTETy 3aXHCTY POCIUH, O10TEXHOJIOTIH 1 €KOJIOT1T (ITIB)

Kuis - 2016

3. 2-ra cropinka — 3micT
1. 3aranpHa xapakTepucTHKa NpoOIeMu
1.1 ...
12 ...

4. BuCHOBKHU

5. Cnucok BUKOPUCTaHUX JKEpel

[Tpuknan opopmieHHS :

1. Jlxurupeit B.C., Cropoxyxk B.M., fAmox P.A. OcHoBu exojyorii Ta OXOpOHH
HaBKOJIMIIHBOTO MPUPOJHOTO cepenoBuia. — JIbBiB, Adima. — 2000. — 100 c.

2. F. Harvey. Water wars between countries could be just around the corner. The Guardian.
— [EnexrponHuit pecypc]. - Pexxum JIOCTYILY:
http://lwww.guardian.co.uk/environment/2012/mar/22/water-wars-countries-davey-warns.

3. PricoexkoB 10.X. TpancrpanuuHble BogHbIE pecypchl LleHTpanbHOM A3um Kak (akTop
peruoHanbHON 0€30MacHOCTH: TMOJUTUYECKUE U TPABOBBIE ACMEKThl €€ 00ecredeHus—
[EnextponHuit pecypc]. - Pexxum JOCTYILY: http://www.cawater-
info.net/bk/water_law/pdf/rysbekovl.pdf.

4. NanunoB-Janunbsn B.M., Jloces K.C. Ilotpebnenue BoABI: 3KOJOTHYECKHIHA,
YKOHOMHUYECKHH, COIMANBHBIA U TMONUTHYCCKUI acniekTel. — [Enextponnuit pecypc]. —
Pexxum noctymy: - http://www.iwp.ru/monograf/ddwater/te/oglaw.html

5. Msruenko O.I1. OcuoBu exosorii. — [Enmextponnuii pecypc]. — Pexum mocrymy:
http://pidruchniki.ws/15840720/ekologiya/osnovi_ekologiyi - myagchenko op

6. Boanauit KOJIEKC VYkpainu. 3akoH BIJ 06.06.1995 Ne 213/95-BP
http://zakon2.rada.gov.ua/laws/show/213/95-%D0%B2%D1%80
MPABWJIA BIJIFOPY ITPOB IMTHOI BOJM:

I'OCT 17.1.3.08-82 Oxpana npupossl. ['unpocdepa. IlpaBuna KOHTpoIIs KauecTBa MOPCKHUX

BOJ{

['OCT 17.1.5.04-81 Oxpana npupozsl. I'mapocdepa. I[Tpubops! u ycrpoiictBa mis otdopa,

NEePBUYHOI 00pabOTKH U XpaHeHUs MpoO MPUPOAHBIX BoA. OOIIKe TEXHUYECKUE YCIOBUS

I'OCT 17.1.5.05-85 Oxpana npupozsl. ['mapocdepa. Obmue TpeboBaHus Kk 0TOOPY Mpod

MOBEPXHOCTHBIX M MOPCKUX BOJI, JIbJa U aTMOC(HEPHBIX 0CATKOB
1. Tapa — mmacTmacoBi po3opi emHocTi 1 - 1,5 1.

2. [Inamky Ta KPUILIKM MONEPEIHBO PETENBHO MHUIOTH, OIOJICKYIOTh HE MEHIIE
TPHOX Pas3iB Ti€I0 BOJOIO, IKY OyIyTh aHAJi3yBaTH.
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3. [Ipu BimOopi mpoOM 13 CBEPAJOBMHM YW KPUHHMII TIOBHICTIO 3JIMBAIOTH 13
rizpoakymynsaropy (rigpodaky), micias dYoro mnpotsaroM 1-20 XBHIMH BiAKauylOTh BOJY;
TPUBAJICTh BIJKAUYKM MOXHA KOHTPOJIOBAaTH IO TEeMIIEpaTypi BOAM, siKa BinkauyeTbcs. llpum
IIbOMY CJIi/1 KOHTPOJIFOBATH TOIl MOMEHT, 11100 BOJa HE MOTIJIa OTPANUTH Ha3a] 10 CBEpAJIOBHHU
YU KPUHUIII.

4. I3 BomompoBigHOTO KpaHy Binbip mpoO® mpoBoauTbes udepe3 10 XBWIMH micis
BIJIBHOT'O CITYCKY BOJIM IPU IIOBHOMY BIJKPHUTTI KpaHy.

S. CrpymiHb BOIM, SiIKa BiIOMpA€ThCs, MOBUHEH OYyTH CIIOKIHHUM, TOBIIMHOIO HE
menmie 0,5 cm.

6. [TnaMKy 3amOBHIOIOTH BOJIOIO MOBHICTIO J0 BEPXY 3@ 3aKPUBAIOTH KPHUILIKOKO IS
3arno0iraHHs MOTPAIUISTHHS ITOBITPS.

7. SIkmo aHaii3 BOAM HE MOXKHA BHKOHATH MPOTATOM 5 TOAMH Micis BinOopy mpoo, ix
oTpiOHO 30epiraT y XOJ0UIBHUKY, ajle HEe IOMyCKaTH 3aMep3aHHSI.
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