KABIHET MIHICTPIB YKPATHA

HAIIIOHAJIBHUM YHIBEPCUTET BIOPECYPCIB I
INPUPOJJOKOPUCTYBAHHS YKPATHA
Arpo0ionoriunuii pakyabTeT
Kadeapa ananiTu4yHoi i 0ioHeopraHiuyHoi Ximil Ta IKOCTi BOAH

“3ATBEP1IKYIO”

JlexaH (hakymbTeTy 3aXHCTY POCIHUH,
010TEXHOJIOT'1H Ta €KOJIOril

1. C.-T. H., Ipod. M.M. Jloas
“ 7 2017 p.

PO3I'JISHYTO TA CXBAJIEHO

Ha 3acinanni kadenpu aHaIiTHIHOL

1 010HEOpTraHIvYHOI XiMIi Ta IKOCT1 BOJIU
[Tpotokon Ne 9 Bix 30 TpaBust 2017 p.
3aBinyBau kadeapu

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

POBOYA NPOI'PAMA HABYAJIbHOI JUCHUILIITHUA

“XIMISI 3 OCHOBAMM BIOTI'EOXIMIT”
JJIA OCBITHBO-ITPO®ECIMHOI'O PIBHA «<BAKAJIABP»

["amy3b 31a8b 10 — [Ipupoganyi HayKu

CremniansHicth 101 Exosoris

Cnemanizamiss -

dakyabTET 3aXUCTY POCIHNH, OI0TEXHOIOT1H 1 €KOJIOTTi

Po3poOHuK: A0O1IEHT Kadeapu aHaTITUYHO1 1 010HEOpraHiyHol XiMii Ta IKOCTI BOJIH,
K.X.H. Bolitenko JI.B.

Kuis — 2017 p.



PoGouya nporpama qucturiiiag «XiMis 3 OCHOBaMHU 010T€0XiMI1» JIJIs
CryneHTiB OCBITHbO-KBami(ikaiiitHoro piBHs «bakanaBp»

["amy3b 31286 10 — [Ipupogauyi HayKu

CremiansHicTh — 101 Exomoris

“30” tpaBus 2017 p.

Po3pobnuk: JI.B.BolTeHKO, JO1EHT Kadeapu aHAIITHIHOI 1 O10HEOPTraHIYHOT XiMii

Ta SIKOCT1 BOJM, K.X.H.
(BkazaTu aBTOpIB, TXHI MOCA M, HAYKOBI CTYIICHI Ta BUCHI 3BaHHS)

PoGoua mnporpama posriasHyTa Ha 3aciiaHHi  kKadenpu aHAIITHYHOI 1
Ol0HEOpraHIvHOI XIMii Ta SIKOCT1 BOJIH

[Tpotokon Ne 9 Bix 30 TpaBust 2017 p.

3aBinyBau kadeapu aHaJITUYHOI 1 Ol0HEOpraHiyHOi XiMii Ta KOCTI BOJH, J.X.H.,

npodecop
(B.A. KomineBny)

(mmimuc) (mpizBHILE Ta iHIIIATHN)

CXBaJIEHO METOJMYHOIO KOMICIEXD (haKVILTETY 3aXUCTY POCIWH, O10TEXHOIOTIN Ta
€KOJIOT11

[TpoTokon No Big " 2017 p.

I'omoBa MeTOANMYHOT KOMICIT
1. C.-T. H., ipodecop M.M. Jlons

(mimmuc) (mpi3BHILE T HIITIATH)




OITUC HABYAJILHOI JTUCOUTILIITHU «XIMISI 3 OCHOBAMM BIOT'EOXIMIi»

I'any3b 3HaHB, HANPSIM MIATOTOBKH, CNEeNiaJIbHICTh, OCBITHbO-KBaJi(iKaliliHNi piBeHb

OcBiTHBO-KBaNi(IKaLIHHII PIBEHb bakanasp

["any3p 3HaHb 10 — IlpupoaHudi HAYKH

CrenjanpHIiCTD 101 - Exomoris
Cremianizaris -

XapakTepucTHKA HABYAJIbHOI TUCHUIIIHA
Bupg O00B’s13K0Ba
3arajibHa KUTbKICTh TOAMH (MOJYJIB) 180 rop.
Kinbkicts kpeautiB ECTS 6
KinpKicTh 3MICTOBUX MOTYJIB 2
Kypcosuii npoext (po6ora) HeMae
(SIKITIO € B po00YOMY HABYAIBHOMY ILIaHi)
dopma KOHTPOJIIO 3aiK

IToxa3HMKH HABYAJBLHOI 1M CUMILIIHY 1151 ICHHOI Ta 32049HOI (popM HaABUYAHHS

neHHa popma HaBYaHHS

3a04Ha (hopmMa HaBYAHHS

Pik miaroroBku 4 4
Cemectp 7 8
Jlek1iiai 3aHATTA 30 rop. 6 ro.
[TpakTH4Hi, ceMiHApPChKi 3aHATTS - -
JlaGopaTopHi 3aHATTS 30 ron. 6 rox.
CamocriitHa poboTa 102 ron. 98 rop.
InauBinyanbHi 3aBIaHHS - -
KinbKICTh THKHEBHX ayIUTOPHUX 4 -

TOJIUH IS ACHHOT ()OPMU HABUAHHS

2. META 1 3ABJAHHA HABUAJIBHOI TUCIUILITHUA

Bioreoximis BxonuTh 10 00Ky mpodeciiiHo OpieHTOBAaHMX IUCHMILIIH, IO BXOASATH 10
3aBepIlaIbHOrO eramy mpodeciiiHoi MiAroToBKM OakanaBpa B Taly3i €KOJIOTii, OXOpOHH
HaBKOJIMIIHBOTO CEpeIOBHUINA Ta 30aJaHCOBAHOTO MPUPOAOKOPUCTYBaHHA. JlaHa mporpama
po3pobieHa Ha OCHOBI OCBITHbO-MPOQECiiiHOT mporpamMu MiArOTOBKK OakanaBpa 3a HaNpsSMKOM
“Ekosoris, 0XopoHa HaBKOJHUIIHBOT'O CEpPEeIOBUIIA Ta 30aJaHCOBaHE MPUPOJIOKOPUCTYBAHHA  Ta
mporpaMu JTUCHHILTIHA “XiMis 3 OCHOBaMH 0i0TeoXiMii” AJis MATOTOBKH OakanaBpiB B BUIIHMX
3aknanax ocsith |I-IV piBHiB akpenutanii 3 Hamnpsmky 6.040106 — Exonorig, oxopoHa
HAaBKOJIMIITHBOTO  CEpeJOBUIIAa Ta 30aJaHCOBaHE NPUPOJOKOPHUCTYBaHHS (3aTBEpKCHA
JlemapraMeHTOM KaJpOBOi1 IMOJIITUKM, arpapHoi OCBITM Ta Hayku MIiHicTepcTBa arpapHoi
nonituky Ykpainu 26.03.2003 p.)

MeTra BHMBYEHHSI OUCHHMILIIHM «XiMifg 3 oOCHOBaAMH Oioreoximii» moJfirac B
HACTYITHOMY

- JaTM CTYAEHTaM KOMIIJIEKC 3HaHb OCHOB iCHYBaHHs Oiocdepu, Kpyroooiry XiMiyHHX
pPEUOBMH Ta iX BIUIMB Ha JKUBY NPUPOAY, IO CIPHUSAB OM 3aCBOEHHIO NPOQITIOI0UYMX
JMIACLUILIIH,
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- y IpaKkTU4HIA poOOTI - PO3YMIHHA XIMIYHMX aCHEKTIB 3axO[iB, IO HampaBlIeHI Ha
OXOpPOHY HAaBKOJIMIIHBOTO CEPENOBHINA BiJ 3a0pyIHEHHS MPOIYKTaMHU KUTTEIISIIBHOCTI
JIIOIMHY, 320€3MEYeHHI0 BUPOOHUIITBA €KOJOTTYHO-YUCTOI MPOIYKIii Ta HAJEKHUX CaHITApHO-
Firi€HIYHUX YMOB MPOXKHBAHHSA, MOHITOPUHTY CTaHy JOBKULIS, 30KpeMa, BOIHHMX PECypCiB
arpocdepu, IpoIyKTiB XapuyBaHH:, MOOYTOBUX XIMIYHHX 3aCO0IB TOIIO.

OcHOBHI 3aBJaHHA:

'] BuBYeHHS XIMIYHOTO CKJaJay >XHBHX OpraHi3aMiB 1 poJii XIMIYHHX €JIEMEHTIB Yy iX
PO3BHTKY;

[0 IToXoIKEeHHS KUTTH,

[ JlocmimkeHHS NUISXIB 1 MeXaHI3MIB OIOTEHHOI Ta TEXHOTEHHOI Mirpailii XiMI4HHX
€JIEMEHTIB,;

1 TloOynoBa KUTbKICHHX MOJeNEl TeoXIMIYHUX IIUKIIIB OIOT€HHUX EJIEMEHTIB;

1 3’acyBaHHS NPUPOAM 1 BCTAHOBJIEHHS 3aKOHOMIPHOCTEW (hpakiioHyBaHHS 130TOIIIB
JKUBHMU OpraHi3Mamy,

"] BusBieHHs poJii KUBOi PEYOBMHM B TEOXIMIYHUX TMpoIlecax 30HHU TilepreHe3y Ta B
IpoIecax BUBITPIOBAHHS;

"1 3’scyBaHHS 0CcOOMMBOCTEH 610r€0XIMIYHOTO paOHYBAHHS Ta MPUYUH OIOTEOXIMIUHUX
EHIEMIIL;

) BuBYeHHS OIOT€OXIMIYHHMX 3aKOHOMIPHOCTEH, SKi TOKJIQJEHO B OCHOBY METOIY
010iHAMKAIIl CTAHY KOMIIOHEHTIB JOBKLILJIS;

"1 Po3poOnenHss pekoMeHAalid s 3amoOiraHHs EKOJIOTIYHO HeOe3MeYHHM HacHiaKam
rOCIIOIaPCHKOT iSTLHOCTI JIFOAUHH.

B pe3yabrati BUBYeHHSI OMcHMILIIHM «XiMisi 3 OCHOBamMM 0ioreoximii» CTyaeHT
NMOBMHEH 3HATH:

- OCHOBHI TOHATTS 1 3aKOHH OI0reoXiMii;

- bioreoximiuHI mapameTpu KpyroooOiry XiMiuHHX pE4OBHH,;

- Oi310J0TTYHUHN BIUIMB XIMIYHUX €JIEMEHTIB Ha >KHMBY PUPO.Y;

- CydacHIi ysiBJIGHHS TIPO PO3BUTOK Oiocdepu | il mepexin y Hoochepy;

- Meronu canamii JOBKULIA, 10 Oa3yroTbcs Ha OIlOreoxXiMiYHMX 3aKOHaX Ta ix
MPAKTUYHOMY BUKOPUCTaHHI;

- XiMiyHi mapamMeTpH CTaHy HAaBKOJHIIHBOTO CEPEOBHIIA 1 METOAU HOTO OXOPOHU Bij
3a0pyIHEHb;

- XimiuHi Ta (Pi3U4HI METOAM KOHTPOJO SIKOCTI JOBKULISL.

BMIiTH:

- BusHauatu sKicHME | KUIBKICHHH CKJIaJl OIlOEJIEMEHTIB B PI3HOMaHITHHX 00 €KTax
reOXIMIYHOTO CepeIOBHIIIA;

- BukonyBatu nmpoOomiarToBKy i OCHOBHI omepallii pu IpoBEIeHHI XIMIYHOTO aHATIZY
MIPUPOJIHUX 00’ €KTIB;

- KopuctyBatucs cy4acHUM aHaIITUYHUM OOJIaHAHHSM;

- IIpoBomuTu po3paxyHKH, CTaTUCTHYHY OOPOOKY pe3yNIbTaTiB €KCIEePUMEHTAIbHUX
aHAJITUYHUX BUMIPIOBaHb.

ByTu o3HaiioM/1eHHM:

- 3 BUKOPHUCTAHHAM XIMIYHMX, O10JIOTTYHMX 1 F€OJIOTTYHUX KOHLEMIIH, 3aKOHOMIPHOCTEH
1 po3paxyHKIB JJisi BUPIIIEHHsS 3a7ay KOHTPOJIIO CTaHy AOBKULIA, BUPOOHUITBA E€KOJOTTYHO-
YUCTOT MPOAYKLIT 1 3a0e3MeYeHHs] HaJIe)KHUX YMOB IIPO’KUBAHHS.

KoHTponp 3HaHb Ta yMiHb HpPOBOAUTHCS y (opmi 34adi CTyACHTAMH pE3yJbTaTiB
BUKOHaHHA J1a00paTOPHUX POOIT, TEOPETUUYHUX KOJOKBIYMIB Ta KOHTPOJIbHUX POOIT, CKIiIaTaHHS
icnuty. BukinamaHHsS IUCHMIUTIHE OPraHi3oBaHO 3a MOIYJIBHO-PEHTHHIOBUM MPHHIIUIIOM, 1[0 pOOUTH
OL1bII 00’ €KTUBHUMU Ta BHOPSAKOBAHUMH KPUTEPIl OI[IHKH 3HaHb CTY/CHTIB.
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BuBueHHI0 Oioreoximii HOBUHHO MepeayBaTH BUBYCHHS TaKUX AUCLHUIUIIH Ta iX PO3ALIIB:

o Heopraniuna Ta aHajgiTH4yHa XiMisi — IPaKTUYHO BECh 3MICT KYypPCiB,;

. @i3uvHAa Ta KOJIOTHA XiMist —OCHOBHU (DI3MKO-XIMIYHUX METOIB aHATI3Y;

o Arpoximisi — MiHepanbHi J00puBa Ta XIMIYHI MENIOPAaHTH, OCHOBHI 3aKOHHU
arpoximii; MEeTou arpoXiMi4HOTO aHali3Yy;

o IpyHTO3HABCTBO — I'PYHTOBHMH PO3YMH, NPOLECH, SKi BilOYBalOTbCA B HBOMY,
pellOKC MOTEHLIaN IPYHTY;

o Opraniyna ximist — ckiag ta OyoBa 6i070TTYHO AKTUBHUX CIONYK;

o 3arajbHa ekoJ10rist - moHATTs 6iocdepu Ta i CKIaTOBUX.

3. MPOI'PAMA TA CTPYKTYPA HABUAJIbHOI JUCIUILITHA

KinpkicTs rogun

Ha3zBu 3MicTOBHX Jlenna gopma 3aoyna ¢opma
MOJYIIIB 1 TeM yCbOTO y TOMY YHCITi yCbOTO y TOMY YHCITi
n | n|7nab | iHxa | c.p. n| o | mab | i1 | c.p.
1 2 3|14 5| 6 7 8 9110 11 | 12 | 13

3microBuii Moayab Ne 1 «BioreoxiMmiuna XapakTepucTHKA CKJIaI0BUX Oiochepn»
Tema 1 Berym.
[Ipenmer Ta 3amaui
JUCLUILIIH.
IToxomkeHHs )KUTTS HA
3emii: rimoTe3w  Ta
EKCIIEPUMEHTHU
Tema 2. Biocdepa,
XIMIYHI €JIeMEeHTH Ta 20 4 6 10 13 1 2 10
010reoXiMiYHI 3aKOHU
Tema 3. bioreoximiune
paliOHyBaHHs
Tema 4. Engemiuni
3aXBOPIOBAHHS
Paszom 3a smicmosum
mooynem 1

3microBuii Mmoayab Ne 2 «bioreoxiMiuni UKW OCHOBHUX 0iOT€HHUX €JIEMEHTIB»
Tema 1. 3aranbpHi
nouATrss mnpo BI'X | 26 4 22 21 1 20
[UKIIN
Tema 2. BI'X muxmm
OpraHOTEHIB Ta| 52 8 14 30 31 1 2 28
TOKCHUKAHTIB
Tema 3. Tlonsarrsa
0l0reoXiMIYHHX 12 2 10 10 10
6ap’epiB
Paszom 3a 3smicmosum 90 14 14 62 62 2 2 58
mooynem 2
¥Ycboro roaux 162 |30 30 102 | 110 |6 6 98
Kypcosnuii npoexr
(poboTa) (sikIo € B He nependaueno HaByaibHUM He nepenbayeno HaByaibHUM
pobodomy TJTAaHOM TUTAHOM
HaBYAILHOMY ILJIaH1)

20 4 6 10 11 1 10

14 4 10 11 1 10

18 4 4 10 13 1 2 10

72 16 16 40 48 4 4 40




3microBuii Mmoayab Nel «bioreoxiMiuna xapakTepHCTHKA CKJIag0BUX Oiocepu»

biozeoximiuna xapaxmepucmuxa cknadosux 6iocgepu

Tema sexkuiiiHoro 3ansarrs Ne 1
Beryn. Ilpeamer Ta 3amaui qucuuruting “bioreoximia”. B.1. BepHaacekuit — 3acCHOBHUK
Oioreoximii. I'ene3uc Oioreoximii. 3B'SI30K 3 IHIIUMH NPUPOJHUYMMHU Haykamu. IlpuknanHi
acriektu Oioreoximii. CydacHi HampsMku Oioreoximii. OXopoHa JOBKUUISA K COLIATbHUNA
dbaxTop.
Tema nexkuiiiHoro 3ansarrsa Ne 2
Teopii moxomkeHHs XUTTS Ha 3emui. [imore3m OinkoBo-koareptuBHa Omnapina-XolaeHa,
nancnepmii, PHK-cBity, Exciepument Mronnepa-Ypi. EkcriepuMeHTH 13 CTBOPEHHS «IITYYHOT'O
KUTTS». AnbrepHatuBHi Oiochepu. ['imoresa ['ei k. JlaBnoxa.
Tema nexkuiiiHoro 3ansarrsa Ne 3
Buenns npo O6iochepy B.I. Bepuaacbkoro, IIoHSATTS XMBOi pedoBHHHM. THIH PEUOBUHU
6iocdepu 3emii. OcHOBHI 610XIMIYHI KOMIIOHEHTH Oiocdepu.
Tema nexkuiliHoro 3ansarrs Ne 4
YmoBu icHyBaHHS Oiocdepu. Eneprernyni Ta MmarepiajgbHi MOTOKM B Oiocdepi.
bioreoximiuni 3akonu B.I. Bepnancpkoro. Tumm kimacudikaimiii O6i0reHHHX €JIeMEHTIB — 3a
O0ioreHHUMH (yHKLIAMH, (i3ionoriyHoo pommo. PakTopH, MO BIUIMBAIOTH HAa JWHAMIKY
6ioreHHux eneMeHTiB. Hopmu crioskuBaHHs MikpoesaeMeHTiB. [IoHATTS HOHHOTO MOTEeHIay.
Tema nexkuiiiHoro 3ansarrsa Ne 5
Po3noain 6ioreHHuX e1eMEeHTIB y KOMIIOHeHTax Oiocdepu. Ilpukiany reoXiMiuHOi posti KUBOI
marepii (kambirieBa, WomHa (yHKUIi, aTMochepHU KHCEHb, YTBOPEHHS 3alli30-MapraHIeBUX
KOHKpEIIiil TOIIO).
Tema nexkuiiiHoro 3ansarrs Ne 6
bioreoximiune pailoHyBaHHS SIK €JHICTh T€OXIMIYHOTO CEpeOBHUIIA Ta (YHKIIOHYBAHHS
xuBoi Matepii 3a B.B. KoBanscbkum. bioreoximiuni saniioru. bioreoximiusi mpoBiHLii Ta 30HU
(TaliroBO-JTicOBa HEYOPHO3EMHA; JIICOCTENOBAa Ta CTEMOBAa YOPHO3EMHA, CYXOCTEMOBa,
HaIiBIyCTeJIbHA Ta MYCTENbHA,; TIPChKA).
Tema nexkuiiHuX 3aHATH Ne 7-8
EnzemiuHi 3axXBOpIOBAaHHS SK HACHIZOK AaHOMAJIbHOTO PO3IMOJUTY XIMIYHMX €JEeMEHTIB Y
610reoXiMiYHOMY OTOYEHHI. ICTOpii BUHUKHEHHS MOHATTS €HAEMIYHUX XBOp0O. Enpemiunuii
300, Kopensiis HomHoro crarycy mroauHu Ta piBHA 1Q. Dmroopo3 sk HACTIIOK MiABUIIEHOTO
BMiCTy ¢TOpy y NOHTHIH Boxai. Meroau mnomepemkeHHs HomoaediuuTty — 3a Ta MPOTH.
Bukopucranus gropuzi y 3yOHuX nactax Ta GpropyBaHHs nuTHoi Boau. EHpemiunHa nmoaarpa,
xBopoba Kammna-beka (ypoBchka), xBopoba Kemana. Ennemiuni  3axBOproBaHHS
CUIBCHKOTOCIOAAPCHKUX TBAPHH.

3micToBHUI Moayab Ne2 «BioreoxiMiuHi HUK/IN OCHOBHUX 0iOr€HHUX eJIeMEHTIiB»

Tema nexkuiiiHoro 3ansarrs Ne9
IMonsarrs BI'X nwmkniB. Ilpomecu peanizamii HUKIIYHOCTI Mirpamii XiIMIYHHX €JIEMEHTIB Yy
noBkiut. [lotoku 1 pesepBHi ponau bI'X muxmiB. 3akoHu tepmoauHamiku Ta BI'X nukmm.
ExcrniepuMenTanbHi 1oKa3u NUKIYHOCTI (pamioi3oTonHuii nocuin BizepcnyHa; ekcriepuMeHT Ha
aMepHKaHCHKIil OioctaHiii y micueBocti Xadbapa-bpyk). Ex3orennuii Ta eHIOT€HHUN IIUKIIH.
Tema nexkuiiinoro 3ansarrs Ne 10
Tunu 1uukiaiB opranorediB. ['imponoriunuii muki. BonmneBa nerazamis. Teopis B. JlapiHa.
['moGanpHa Mozenp ukTy Byriemto 3a B. Kosnoro (3a qanumu Huuumnoposuya ta J{10BiHBO).
Tema nexkuiiiHoro 3ansarrs Ne 11
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I'moGanbuuit kpyrooOir Byriento 3a P.Piknedc, 1979 BinnmoBinHO 10 XIMIYHOTO CTaHy CHOJYK
Byriiento (BIIHOBJIGHUH — okwuciaeHui). Jlerput sk OioreoXiMiuHUN pe3epByap BYIJICIIO.
®ocwuuii. [30TonHuMi po3noain Byraerto. PaxioByrienesuii aHamis.

Tema nexkuiiiHoro 3ansarTs Ne 12
BI'X mmxi azoty. biorenna ta abiorenHa ¢ikcamnis a3oty. ['imoTeTnyHa cTpyKTypa KOMILIEKCY
MeTano(QepMeHTy HITPOTE€HA3! 3 a30TOM. «A30THHIA 6ap’ep».

Tema nexkuiiinoro 3anarrs Ne 13
BI'X muxn ¢ocdopy. PesepBumii Ta oOMiHHMN (onau nukiay ¢ochopy. EBTpodikarris.
ExcnepumenTu 31 mtyyHoi eBTpodikanii. «@ocdopHa sma».

Tema nexkuiiiHoro 3ansarra Ne 14
bI'X muknu pryTi, KaaMmiloo, CBUHII. TeXHOTEHHa Mirpamis Ba)XKMX METaliB B JOBKLULIL
Texnocgepa Ta ii XapaKTepUCTUKU.

Tema nexkuiiiHoro 3anarrs Ne 15
Knacudikauis BI'X 6ap’epiB: ¢i3uuni, MexaHiuHi, 6i0reHH], TexHOoreHHi. [IpakTnyHe 3HaYeHHs
BueHHA npo BbI'X Oap’epu nans  aHamizy Ta MPOrHO3Y IOBEIIHKM XIMIYHMX PEYOBHH Y
3a0pyIHEHUX IPyHTaX; OOIPYHTYBaHHs 3aX0/IiB 3 JIOKaNi3allii 3a0pyIHEHHS.
biorenni Oap’epu — pe3ynbTaT OIOTEHHOTO KOHIIGHTPYBaHHsS XIMIYHUX e€leMeHTIB. [loHATTA
OiostoriyHoi pemenianii rpyHTiB. Di3uKo-XiMidHI Oap’epu — KHCIOTHO-OCHOBHI, CYyIb(iaHi,
KapOOHaTHI, Cynb(aTHi, OKUCHO-BiTHOBHI. [IpHKIIa]] TEXHOT€HHOTO KOMIUIEKCHOTO Me0XIMIYHOTO
Oap'epy - kucuHeBo-copomiiinoro — Fe(l11), Mn(1V) A/G.

4. TeMHn ceMiHAPCHLKMX 3aHATH — He 3aIJIAHOBaHi
5. TeMH NpaKkTHYHMX 3aHATH — He 3aIJIAHOBaHI

6. TEMU JIABOPATOPHUX 3AHATDH

Ne Ha3zBsa temu Kinekict
3/ b
rOavH

1 Beryn.  Texnika Oe3meku. KinmbkicHI MeToaM — aHAMITUYHOI — Ximii
HABKOJIMIIHBOTO cepenoBuia. Metoau BiOopy, KOHCepBallii Ta 30epiranHs
npo0 00’€KTIB HABKOJHUIIHBOTO CepeloBHUINA. [IpWHIMNHM CTaTHCTUYHOT
00pOOKHM pe3yIbTaTIB KUTHKICHOTO aHANI3Y 00’ €KTIB JOBKIILIS.

2 ExcnpecHe BH3Ha4aHHA KOHILEHTpAUil pI3HUX BHUIIB  3aJHIIKOBOTO
aKTHBHOTO XJIOpY (BUIBHOTO, 3B’S3aHOTO) Yy XJIOpPOBaHId NMHUTHIA BOII 3a 4
JIONIOMOT010 (POTOMETPUYHOTO MeTo 1y Ha kojopumerpi C-401

3 BcraHoBneHHsT BMICTYy HITpaTiB y NpPUPOJHUX BOJAX Ta MNUTHIM Boi
dotomerprunum meroaoM 3a JICTY 4078-2001 Skicts Boau. BuznauanHs
Hitpatry. Yactuna 3. CHEKTpOMETPUYHMHA METOJ 13 3aCTOCYBaHHAM 4
cynbdocaniuioBoi kuciaoru (ISO 7890 3:1998, MOD). Crartuctuuna
00poOKa pe3ynbTaTiB BUMIPIOBaHb.

4 BuMmipioBaHHs BMICTYy a30Ty aMOHIHHOTO y TIOBEPXHEBHX BOJAX
doromerpuunuMm metogom 3a JICTY 1SO 7150-1-2003 Sxicte BOIM.
Busnauanns amonito. Yactuna 1. PydyHui CHEeKTpOMETpUYHUN METO.
Craructiuuna 00poOKa pe3ynbTaTiB BUMIPIOBAaHb.

S) BusHauaHHs BMICTY 3aJli3a 3arajlbHOTO y BOJ1 BOJIONIPOBIHIM, OIOBETHIH Ta
noBepxHeBux Boaax. [OCT 4011-72 Boaa nutHa. MeToau BUMIpIOBaHHS
MacoBOi KOHIEHTpamii 3arampHoro 3amiza. CraructuyHa o00poOka
pe3ysIbTaTIB aHaJi3Yy.

6 Busnauannsg BmicTy QTOpHAIB Y NMUTHIA BOJI Ta PI3HUX COpTax 4aro 3a
I'OCT 4386-89 Bona mutHa. Meronu BU3HAYEHHS MAacOBO1 KOHIIEHTpAIii




¢dropuniB. Craructruna 06poOKa pe3ynbTaTiB BUMIPIOBaHb.

3aranpHa XapakTepucTuKa ankanoimiB. JloOyBaHHS KodeiHy i3 yaifHOTO
JUCTA MeToZIoM cybaimanii. SIkicHa npo6a Ha Ko(eiH.

BusHauaHHs BMICTY aKTMBHOTO KHCHIO B 3pa3Kax IMpaJbHUX MOPOIIKIB Ta
BIIOUTIOIOUYMX KHCHEeBMIicHHX 3aco0iB 3a JICTY 2207.2-93 (I'OCT
22567.10-93) 3acobu MuiOYi CHHTETHYHI. MeToau BH3HAYEHHS MacOBOL
YaCTKU aKTHBHOT'O KHCHIO

Pazom

30

TEMU CAMOCTIMHOI POBOTH

3/

HazBa temu

Kinbkicts
TOIUH

AHTpomoreHHu# eranm po3BUTKY Oiocdepu. I[loHATTSS mpo HOoOchepy.
Hoocdepa sik 3akoHOMIpHUE KpOK pO3BHTKY 3emil. XapakTepHl puch
HoocepH: a) BHUHUKHEHHS HOBUX JaHmma(TiB  (KyJIbTYPHHX,
TEXHOTCHHUX, arposaHmmadTi); 0) JTOAMHA SK TOJOBHA Jil0¥a CHIa
HoOoC(epH, TEXHOTCHHA Mirpailisi XiMiYHMX pPCYOBHMH; B) 3HAYHE
30UTbIIeHHS 00'eMiB IH(pOpMalii, HOBI TUIH IH(pOpMaLlii; T) BUKOPHCTAHHS
eneprii 6iochepu. Ymoru (3a B.l.BepHaacbkum) MOBHOTO MEPETBOPEHHS
6iocdepu B HoOChepy.

16

JlangmadrHo-TeoxiMidyHe  palioHyBaHHS ~ YKpaiHu. 30HaJbHI  Ta
IHTpa30HAIBHI NPOBIHILIT B YKpaiHi, eHIeMIuHI 3aXBOPIOBaHHS B YKpaiHI.

BrmiuB reoxiMidHOTO cepefioBUINA Ha EBOJIIOMII0 POCIHH. PociauHu-
amanToreHu:. IHaedepeHTHI M0 3MiH KOHIICHTpAIlil XIMIYHHX EJIEMEHTIB,
3BHUAlHI Ta HE3BUUYANHI KOHIICHTPATOPH, POCTHHH- CHICMIKH.

16

bioreoximiss ra3oBoi oOosioHkM 3emui. 3HaYeHHA aTMOC(EpHOTro
MacoTIepEeHOCY BOJOPO3YMHHHUX (POpPM XIMIYHUX eleMeHTiB. PocnuHHuit
CBIT SIK TTOTJIMHAY T'a30MOAI0HUX MOJFOTAHTIB.

16

bioreoximis iirocdepu Ta nepocdepu. XiMiyHUI CKIIa] IPYHTIB 1 JOHHUX
BigKianiB. Tumu mirpanii XiMiuHUX eneMeHTiB y menocdepi 1 JiTocdepi
(rimoreHHa, CymepreHHa Ta aHTpomoreHHa Mirpanis). OpraHiuHa
peuoBHHA neochep.

16

bioreoximis riapocepu. Knacudikamis npupoaHUX BOJ 3a pPIiBHEM
MiHepani3ailii, THIOM MiHepaTbHOT MATPHIIi.

BuMorn 10 BOAM Al PI3HUX BUJIB BOJOKOPHCTYBaHHS (MUTHOI, ISt
3pOILCHHS, IJIs HAIyBaHHS TBApWH Ta MTHUI, JUIsI pUOOPO3BEACHHS, IS
pEKpeaIiiiftHuX Il TOIIO).

16

bioximiunuii Kpyroo6ir pedoBuH 1 eHeprii B Oiocdepi. Kpyroo6ir
€JIEMEHTIB, fKI MOTpanuiu B Oiocdepy B pe3ynbTari Aeraszailii MaHTii
(BO/IHIO, BYIJICLIO, KHMCHIO, a30Ty). LIMKIM eleMeHTIB, sIKi MOCTYMHIN B
Oiocepy BHacmimok wmoOumizamii i3 3eMHOT Kopu (Kajbllito, Kajito,
KpeMHito, hochopy).

22

B3aemomiss MK JKMBOIO | HEKHBOIO TPHPOJOI - OCHOBAa OIOTEHHOI
Mmirpanii pedyoBuH. [IoHATTS npo Manuii 6i0JOTTYHUNA KPYrooOir XiMiYHUX
eneMeHTiB. EHeprisi >KMBOi pEedyOBHHHM - pyIIiifHa CHJa T'€OXIMIYHOTO |
610T€0XIMIYHOTO KPYroo0iriB pe4oBHH.

Kpyroo6ir I'inporeny (Boam). Ximiuyna xapakrepuctuka ['igporeny, Horo
BMicT B Jitocdepi, armMocdepl, KHUBHX OpraHizmax, rymyci, pOCIHHax.
Bopa six mxepeno I'izporeHy uist yTBOPEHHsI OpraHiuHUX pedyoBUH. Bona
SK CEepelOBHMIIC OKUTTS. 3aralbHUii BMIicT Boau y Oiocdepl.

12




bioreoxiMiuHUN LUK BOJAM, HOrO TPHUBAIICTh. 3a0€3MEUYEHICTh MUTHOIO
BOJIOIO | CTYNIHB 11 BUKOPUCTAHHS B Pi3HUX KpaiHax. 3a0pyaHioBa4l BOIH,
ix xkmacudikarris.

Pazom 102

IHAUBIAY AJIBHI 3AB/IAHHSA

He nependayeno HaBYAIbHUM MJIAHOM

7. KOHTPOJIBHI IMTAHHSA
3anikoBuii TecT (MpUKJIAN)

3aedaHHs

1. MpegmeT i 3agadi Gioreoximii. Mpuknagm ekonoriyHnx Npobnem, siki BUB4Yae Gioreoximis («napHUKOBUIN»
edeKT, XJIOPYBaHHS NMUTHOI BOAM, HITpaTHe 3abpygHEHHS IPYHTOBUX BOA, KUCMOTHI AOLLUi TOLO).

2. Cknag MiHepanbHOi MaTpuui Boau. [kepena HagxOoO)KeHHst Ta cKrnag conen TBepgocTi. HeratmeHun
BMMAMB Ha 300poB’d. [pUHUMN BU3HAYEHHSA BMICTY KanbLjilo Ta MarHit0o TPUroHOMETPUYHUM METOA,0M.

Tecmoei 3ae0aHHs pi3HUX munie

1. Bkazatu ximi4Hi hOpMynmn OpraHoreHiB, siki € OCHOBHOIK OPraHidHOro XXUTTA::

A |O,P,HSCN Cc O,P,H S KN E O,P,H, S, CaK

B |C,NO,S, Na Ca D O,P,H,S,Ca N F Fe, B, F, Na, Ca,

Mg

2. BusHauntn BignoBigHICTb MiXK CMakoBUMMK SKOCTSAMM MUTHOI BOAM Ta MepeBakalouMMu CKNagoBvMU
MiHeparnbHOI MaTpuLi BOAW:

Cwmak MepeBaxatounii NOH
A Conoaxui 1 Kanbuin
B Fipkun 2 Cynbatn
C B’sxyumn 3 HiTpatu
D ConoHum 4 Xnopuau
5 Hartpin

3. BcTtaButu nponylieHe crnoBo: XeMocuHme3 — rfpouec 6iosio2iyHo20 rnepemeopeHHs1 OOHIET U KirbKOX
MoreKysn, wo wmicmsambs kapboH (Hal4Yacmiwe e8yariekucnuli 2a3 ma MemaH) ma op2aHO2eHi8 y
PEYOBUHY, BUKOPUCMOBYIOHU OKUCIIEHHS HeopaaHidHUX Mmornekyn (Harnpuknad, Hy;
H,S) yu memaHy y sixocmi Oxxepena eHepeii, a He COHSIYHE C8ImiIo.

4. BkazaTu CniBBiOHOLEHHSA TOYHOCTI Ta MPaBUITbHOCTI (BUCOKA, HU3bKA) i aHanNiTUYHUX BU3HAYEHb 3a
YMOBHUM 300paKeHHSAM

/, Rt \;
\ A Nl j/
\g\.

\"\-\.

5. Bu3Hauntn eHOemiyHe 3axBOPHOBaHHA flOOEW Ta TBapuH, CUMMTOMU HAKUX
300pakeHO Hmxk4ye. AkMiA XiMIYHMIA enemMeHT Ta WOoro aHoManbHWUIA  Po3noain

; . | (Hagnuwok, Hegoctada 4u Hes3banaHcoBaHe HAOXOOXKEHHS) € MNPUYUHOK LiEi
v . XBOpO6U?

6. MNepeniuMTn anbTepHaTUBHI XJTOPYBaHHIO MUTHOI BOAM METOAM 3He3apaXKeHHs (XiMiYHi Ta gi3nyHi).

7. Haseatu rinoTe3y NoxomkeHHs XUTTA Ha 3emni, siky intocTpye MikpodoTorpadis noBepxHi MeTeoputy
(BvB. PUCYHOK).

At
Y
(47 \

sum

8. BmsHaqmm OCHOBHY OionoriyHy doyHKLUito docdopy y biocdepi:
A. Ak pxepeno eHepril y cknagi AT®;
B. [ins peani3auii gnxanbHoi (pecnipatopHoi) dyHKL;i;
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C. C1HTE3 amiHOKMCOT;
D. CuHTes xnopodiny.

9. BkasaTtu XiMiYHi enemeHTHn, ski BXOOATb 40 CKNaay KaTtaniTUYHOro LEeHTPY HiTporeHasu, 3a 4ONOMOror
AKOI BigOyBaeTbCa GioreHHa doikcauis a3oTy:

A. Cu

B. Fe

C. Mn

D. Mo

E. Se

10. OnucaTtn o3Haku (2-3 No3uuii), Lo BiAPI3HSAIOTL XXMUBY MaTepito Bi HEOPraHi4YHOI.

3pa3ok MOAYJbHOI0 TECTOBOTO 3aBIaHHs 1
IMuranns 1. Bkazatu npaBUiIbHICTh TBEpPIUKEHHS: Y Oiloctepi eHepris BUPOOISETHCS Ta IEPETBOPIOETHCS 3 OHOTO
Buny y inmmuii (1 Ga) :

| A | Tak |B | Hi |

Binmosins:
IMuranus 2. SIka Bepcist 3apoKEHHS JKATTS Ha 3eMITi pO3IIIANAE BOIHE CEPEMOBHIIE SIK ,,[IEPBUHHUIA Oyibiton”? (1
6au) :

A | Tinore3a maacnepmii C| Kpeamionizmy
B | binkoBo-koanepBaTrBHa rinoreza Onapina-Xongeiina | D| CamosapomkeHss
Binmosins:

IMuranus 3. BcTaHOBITH BiAMOBIAHICTE CMAKOBHMX SKOCTEHN IMUTHOI BOIHM Ta IIEPEBAXKAIOUOr0 BMICTY aHioHiB B Hilt (1
6an):

A | Conona 1 Cynbdaru

B | lipka 2 Xnopuau

C | Cononka 3 Hitpatu
BignoBims: A-__ ,B-__ ,C-

IMurannst 4. TTosACHITH, SIK TPOIOBKHUTH (YHKINOHYBAHHS MITYYHOI akBabGiocdepu (PUCYHOK), SIKIIO BOXOPOCTI B Hiit
cranu 3HebapBiroBarucs? (Bianoins — peuenns) (1 Gai)

Binmosigs:

[Muranns 5. SIkuit aHATITHYIHIHA METOJl BUKOPHUCTOBYETHCS JUIS BU3HAYEHHS MOKa3HWKA BMICTY HITPATiB y HMHUTHIH
Boxi? (1 Gan)
A | KommurekcoHomerpii C | lepmanranaTomerpii
B | ®oromerpii D | Heitrpamizamii
[Muranns 6. SIke criiBBiOHOMIEHHS! TOYHOCTI Ta MPABWIILHOCTI PE3yIbTATIB BU3HAYECHHS y BUIIAJKY, 300paKeHOMY Ha
puc. (au3bKa, Bucoka)? (1 Ga)

Binmosins: TOYHICTD, MIPaBUIBHICTh
IMurannst 7. SIki mpouecu 3abe3NedyrOTh CHHTE3 OPraHiuHOl PEYOBHHH y TiApoTepMax (KYOPHHX KYpPHIIbIIHKAX)
(MoxTHBO OinbIie ojHieT paBUIbHOL Biamosini) (1 Gair)

C | Cynpdarpemykiis C MeraHorenes
B | ®orocunres D OcaKeHHs

Binmosins:

IMuranas 8. Yomy rinmore3a mnoxomkeHHs >XUTTd Ha 3emii - PHK-cBiTy - He MoXe BBakaTuCs IOBHICTIO
nocroBiproio? (1 6ai)

A | bo no ckiiany PHK He Bxonute Byrienpb

B | Buacnifok Bkpail Hu3pK0i HMOBipHOCTI camoioBinbHOTO cuHTe3y PHK Monekynu 3 mpoctux ¢gparmenTiB
C | Yepes Te, mo monekyina PHK He MoXke caMOBiATBOPIOBATHCS

D | Yepes nemoxunusicth BinTBopeHHs cuaTe3y PHK B nmaboparopaux ymoBax

Binmosins:
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IMurannst 9. I[ToSICHITE, YOMY y IIOBEPXHEBUX BOJAAX IPAKTUYHO HE 3YCTPIYarOThCS BHCOKI KOHIEHTpaIlii HiTpatis (2
Oaurm)
Binmosins:
IMurannst 10. Xto aBrop Tepminy «6iocdepa» (1 Gai):

A | B.Bepnancekuii C A.31o0cc

B | B. KoBanbcpkuit D Jx. JlaBiaok
Binmosins:
Murannst 11. BraxiTs 18 yMoBH, 110 3a0e3meuyroTh GyHKIoHyBaHHs Giochepu (Bimmosins - croBamu)(1l 6an).
Binmosins:

IMuranns 12. BkaxiTe mociigoBHICTE MiKpoOiooridaoi TpancopMaliii Croiyk a3oTy y AOBKULTI, 110 IPU3BOAUTH
110 3a0py/IHeHHSI KpUHUYHUX BOJ HiTpaTtamu (2 Ganu):

A NH4+ C N OpraHiuyHui
B | NOy D NO;3
Binmosins:

Murannst 13. OnuimiTe TepMOANHAMIYHAT ITiIXi/ 10 KPUTHKH IIAPHUKOBOro edekty» (3 6ai)

IMurannst 14. ki mepeBars METOMy XJIOPYBaHHS MUTHOI BOIM st 1i qe3iHdexiil y mopiBHsIHHI 3 030HyBaHHIM? (2
Oaim)?

Bignosins: [Muranas 15. Braxite ['JIK HiTpariB y nurtHiil Boxi 3a Bumoramu JJCAITH 2.2.4-171-10 «Iirieniuni

BUMOTH JI0 BOJH IUTHOI, MPU3HAYCHOI JUTS CIIOXKUBAHHS JIFOJUHO0» (YKaXiTh HU(PY Ta OMMHHMIN I BUMIPIOBAHHS)
(1 6am)

8. METOU HABUYAHHSA

MeTtoa HaBYaHHS — B32€EMOTIOB'sI3aHa NisUTLHICTh BUKJIa[ada Ta CTY/ICHTIB, CIIPSIMOBaHA HA
3aCBOEHHS CTYJCHTaMU CHUCTEMHU 3HaHb, HAOYTTS YMiHb 1 HAaBUYOK, IX BUXOBAHHS 1 3arajbHHM
PO3BUTOK. BUAUISIOTH TpH IPyIK METO/AIB HaBYAHHS: CIIOBECHI, HAOUHI, PAKTUYHI.

CioBecHi MeTOIM HABYAHHA:

- JIeKUis — IIe MEeTOJ HaBYaHHS, SKHH mependavae PO3KPUTTS Y cioBecHi (opmi
CYTHOCTI SIBUIII, HAYKOBUX MOHSATH, MPOIIECIB, SIKI 3HAXOIATHCS MK COOOIO B JIOT'TYHOMY 3B'SI3KY,
o0'eqHaHi 3arajbHOI0 TeMolo. JIeKIlis BUKOPHUCTOBYEThCS, SK MPABWIIO, B CTApIIUX Kiacax i
BUIIMX HaBYaJNbHHUX 3aknanax. OkpiM HaBYaidbHUX (akageMiyHMX) JeKIid € myomiuni. o
KOXXHOTO 3 BHUJIB Ha3BaHMUX JEKI[il BHCYBAlOThCS TEBHI BHUMOTH MIOAO iX MIiATOTOBKH 1
MIPOBE/ICHHS.

UYinpHe MicIle B TPYIli CIOBECHUX METOIB MOCigae MeToa poOOTH 3 KHUToto. HanmexHicTh
fioro 1o wiei rpynu geuo ymoBHa. CTyA€HTH MalOTh YCBIJOMJIIOBATH, 1110 OCHOBHHMM JDKEPEIOM
OTpUMaHHS HayKoBOi iH(opmanii € kHura. ToMy Tak Ba)XJIMBO HABUUTH CTYAEHTIB METOJaM 1
npuiioMaM caMOCTIMHOT poOOTH 3 HEI0: YMTaHHS, MepeKa3, BUMHUCYBaHHS, CKIaJaHHS IUIaHy,
TabIUIb, CXEM TOILIO.

Haouni meToam nependavarors, nepeayciM, BUKOPUCTaHHS JeMOHCTpallii Ta UTrocTpartii.

- JIeMOHCTpallis — 1€ METOJI HaBUaHHs, SKUH nependavae mokas MmpeaMeTiB 1 MpoIeciB y
iXHPOMY HATYpaJbHOMY BUTJIS, B AMHAMILIL.

- UmocTpalis — METOJ HaBYaHHs, SKUU mependavae Mokas3 MpeaMeTiB 1 MpoLeciB y ix
CHMBOJIIYHOMY 300pakeHHi ((hororpadii, MaIIOHKH, cXeMH, Tpadiku Ta iH.).

IIpakTuyni MeTOAM HABYAHHA CIPSIMOBAHI Ha JOCATHEHHS 3aBEPLIAIILHOTO eTaIy
npolecy ni3HaHHs. BoHM crnipusioTh (JOpMYyBaHHIO YMiHb 1 HaBUYOK, JIOTTYHOMY 3aBEpIICHHIO
JIAHKH T13HAaBAIBHOTO MPOLIECY CTOCOBHO KOHKPETHOT'O PO3/LILY, TEMH.

Jlabopamopna poboma mnependavyae oprasizalilo HaBYaJlIbHOI POOOTH 3 BUKOPHCTAHHSIM
creniabHOTO 00JaJHAHHA Ta 3a BU3HAUEHOIO TEXHOJIOTIEI0 Ul OTPUMAHHS HOBHUX 3HaHb abo
MepeBipKH MEBHUX HAYKOBUX TiMOTE3 HA PiBHI JOCITIIKEHb.

9. ®OPMU KOHTPOJIIO

OcHoBHMMH (GOpMaMU KOHTPOJIO 3HAHb CTYJACHTIB € KOHTPOJb Ha JIeKIii, Ha
CEMIHAPCHKUX 1 MPAKTHUYHUX 3aHATTIX, Yy MO3aHABUAIbHHUI 4Yac, Ha KOHCYNbTAIlifX, 3alikax 1
ICIIATAX.
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I. KoHTponb Ha nekyii MOXe MPOBOJIUTHCH SIK BHOIPKOBE YCHE ONMTYBAHHS CTYIEHTIB
a00 3 3aCTOCYBaHHSIM TECTIB 3a paHillle BUKIAJCHUM MaTepiaioM, OCOOJIMBO 3a pO3JUIaMHU
Kypcy, fKi HeOOXimH1 Ui 3pO3yMIHHS TE€MH JIEKIIil, [0 YMTAETHCS, a00 K Uil BCTAHOBJICHHS
CTYIICHS 3aCBOEHHS MaTepially MPOYUTAHOT JIeKIii (MPOBOAMTHCS 3a 3BUYAl y KiHIII mepioi abo
Ha MOYaTKy JPYroi rOJUHU JIEKIIiT).

[TorouHuii KOHTPOJb HA JEKIii MOKJIMKAaHUH MPUBYUTH CTYAEHTIB JO CHCTEMATUYHOI
MpOopoOKH MPOWIEHOTO MaTepialy 1 MIATOTOBKH 10 MaiOyTHBOI JIEKIii, BCTAHOBUTH CTYIiHb
3aCBOEHHS TEOPii, BUSBUTH HAMOUIBII BaXKKi JUIs CIPUMHATTS CTYACHTIB PO3ALIH 3 HACTYITHUM
po3'sicHeHHsAM ix. KoHTposb Ha nekiii He Mae BigHIMaTH Oararo Jacy.

3a BUTpaTaMM Yacy Ha KOHTPOJb YCHE OINUTYBAaHHS TIOCTYNAETHCS KOHTPOJIIO,
IPOrPaMOBaHOMY 33 KaPTOUYKAMH.

II. Ilomounuii konmpons Ha TPAKTUYHHUX, CEMIHAPCHKUX 1 J1a0OPATOPHUX 3AHATTIX
MIPOBOJIUTHCS 3 METOIO BUSCHEHHS TOTOBHOCTI CTY/ICHTIB /10 3aHATh y TaKUX (opMax:

1. ITucemoBa (10 45 XB.) KOHTpOJILHA poOOTA.

2. Kos1okBiyM 10 CaMOCTIHHUX PO3/UIax TEOPETUIHOTO Kypey (TeMax abo MOJyIIsIX).

HI. 3anixu. 3 pesxux mnpeameriB (TeopeTWyHi Kypcd, BUPOOHWYA TPAKTHKA)
3aCTOCOBYETHCS AU(EepeHIIIHOBAHUH 3aJiK 3 BUCTABJICHHSAM OLIHOK 3a IT'THOAIBHOIO IIKAJIO0.
ITo nexuiitHOMy Kypcy ab0 OKpeMHUX HOTo 4acTHHAX, K1 HE CYNPOBOIKYIOThCS J1a00PaTOPHUMHU
a00 MNpPaKTUYHMMHU 3aHATTAMH, BHUKJIagad MOXKE MPOBOAMTH cmiBOeciii abo KOJIOKBiyM,
NpOTOHYBaTH yCHI a0o mnuchMoOBi (3a Oimeramu) 3anuTaHHA. BukinamaueBi KOPUCHO
NPOJMBISATHCH KOHCIIEKT CTyleHTa. Hepiako CTYJNeHTH CTaBIATHCS 0 3alTIKOBOTO MpEeaMeTa sK
710 JPYropsHOTO, MaJO3HAYHOTO 1 HE MPHUIUIAIOTH OCTaTHBO Yacy JUId MiATOTOBKH 0 HHOTO. 3
BEJIMKHX KYPCIB Iepe]] 3a1iKOM KOPUCHE MTPOBEJICHHS KOJIOKBIyMY.

IV. Icnumu. Icnuty € NiACYMKOBUM €TanioM BUBYEHHS YCi€l TUCHMIUTIHK abo ii YaCTHUHU 1
MalOTh 32 METy MEepeBIPKY 3HaHb CTYJEHTIB MO Teopii 1 BHUABIEHHS HAaBUYOK 3aCTOCYBAaHHS
OTPUMAHUX 3HaHb MPU BUPILICHHI IPAaKTUYHHX 3aBAaHb, @ TAKOXK HABHUKIB CAMOCTIHHOI poOOTH 3
HABYAJILHOIO 1 HAYKOBOIO JIITEPaTypoIo.

10. PO3IIOAL BAJIIB, SIKI OTPUMYIOTb CTYJAEHTHU

Y poGodomMy HaBualbHOMY IUIaHI MoAyato bioreoxiMmis mnependaueHO B OJHOMY
HaBYaJbHOMY ceMecTpi Jekliit — 15 roauH, nabopatopHux 3aHATh — 15 ToAMH Ta caMOCTiIHHOL
pobGoTtu - 51 ronuna, mo B cymi craHoBUTH 81 romuny (2,25 xpeautie ECTS).

TpuBaiicTh HABUAIBHOTO CEMECTpY — 15 THKHIB.

ITorouHUil KOHTPOIb Peiiruur 3 Peittunr 3 | Pefirmmr Hi[[cyMKQBa St
. . . . HapuanpHoi | 7O OBO! mrpadHui arecrauid L
3MiCTOBHIA 3MiCTOBHIA 6 pobotu R KUIBKICTh
1 2 po>oTH R wrre Ganis
MOJLYJIb MOJTYJIb R up ap (3auik)
0-100 0-100 0-70 0-10 0-3 0-30 0-100

BinmoBigHo no «[lonoxeHHs MPO KPEeAUTHO-MOAYIBbHY cucteMy HaBuaHHs B HYBill
VYkpainu», 3arBepmxeHoro pekropom yHiBepcutery 03.04.2009 p., peldtuHr cTyaeHTa 3
HABYAJIbHO1 p0OOTH R gp CTOCOBHO BUBUEHHS MEBHOI JUCIHUILIIHUA BU3SHAYAETHCS 32 (POPMYIIOI0

0,7- (R(l)gM . K(l)gM + .+ R(n)gM . K(n)gM)
Rpp = --m-mmmmmmm oo + Rap - Rurr,

pi(S] R(l)gM,

Knuc

N — KUTBKICTh 3MICTOBUX MOJYJIIB;

Ry — pEeUTHHrOBI1 OIIHKM 3MicTOBUX MOyiB 3a 100-0anbHOM0 1MIKaNoI0;
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KW, ... KW3y — kinskicTs kpeautiB ECTS, nependauennx po6GoynM HaBYAITbHIM
TUTAHOM JUIs1 BIATIOBIIHOTO 3MiCTOBOTO MOJTyIIst;

Kunc = K¢ )3M + ...+ K" gm — KuTbKicTh KpenutiB ECTS, nepenbadenux podounm
HaBYAJbHUM IUTAHOM ISl AUCIUIUIIHA Y TOTOYHOMY CEMECTpi;

R xp — peifTunr 3 nogatkoBoi poboTH;

R wrrp — peiituar mrpadHuii.

Hageneny popmyiy Moskaa cipoctuti, skio mpuitast KWy = .= KW3y. Toni Bona
OyJe MaTu BUTJISII
0,7‘ (R(l)gM + ...+ R(n)gM)
Rup = ---===m=mmmmmmm oo + Rap - Rure.
n

HaBuanbHe HaBaHTaXXEHHS CTYACHTA JUIA X BUBUEHHS Ta 3aCBOEHHS CKIIAIAE!

1-it moayns (Ri1)— 3 kpemurtu (Kj)

2-11 moayinb (R2) — 3 kpenutu (K2)

Kpurepii oniHKH 3MIiCTOBHX MOYJIiB!

R1 ckmamaerses 3 4-x mabopatopHUX poOIT, CAMOCTIHHOT Ta KOHTPOJIBHOT pOOOTH. 3axXHCT
nabopaTopHUX poOIT Ta BUKOHAHHS CaMOCTIHHOT poOOTH OLIHIOITHCS Bixg 5 10 10 GaniB koxKHa.
KonTponsaa podora Ne 1 ta 2 omintoerses Big 0 1o 20 Ganis.

R2 cknamaerbes 3 2 naboparopHUX poOIT, CaMOCTIIHOT Ta KOHTPOJIBbHOT poOOoTH. 3axucT
nabopaTopHUX poOOT Ta BUKOHAHHS CAMOCTIHHOI poOOTH OLiHIOKTHCS Bix 5 10 10 GamiB KoXKHa.
Kontponsna po6ora Ne 2 ouintoersest Bif 0 no 200 Ganis.

Peiimunz 3 000amko6oi pooomu R qp nonaerbea 10 R gp 1 HEe Moxke nepeBunryBatu 10

OaxniB. BiH BU3HAYa€THCS JIEKTOPOM 1 HAJAE€THCS CTYyIEHTaM pIICHHSAM Kadeapu 3a BUKOHAHHS
poOir, siki He mependayeHi HaBYAJIBHUM IUIAHOM, ajle CIPHUSIOTH MiABUILEHHIO PIBHS 3HAHb
CTYJEHTIB 3 JUCIHILIIHY.

Peumune mmpaqbuuu R mtp He nepeBuIye 3 OamiB 1 BigHiMacThes Bl R gp. Bin
BU3HAYA€ETHCS JICKTOPOM 1 BBOJIUTHCS PpIIEHHAM Kadeapu ais CTYIEHTIB, sKI Marepiai
3MICTOBOTO MOJYJSl 3aCBOiNM HEBYACHO, HE AOTpUMYBaIUCS rpadika poOOTH, MPOIyCKaIU
3aHATTS TOLLO.

s nonmycky 10 aTecTallii CTyIeHTy HeoOXiAHO HabpaTu 3 HaB4aJbHOI pOOOTH HE MEHIIEe
60% 3 KOXHOTO 3MICTOBOTO MOJIYJIs, @ 3arajloM He MEHIIe, HiK 42 6anu 3 HaB4aJIbHOT poOOTH.
Peanbuuii peiiTunr 3 qucuumiainm Ry, Busnagaerscs 3a hpopmynoro:
R)mc. = Rﬂp. + RaT
dopma KOHTPOIIIO — 3aIK.
ATecTarii 3 TUCIUIUTIHU B 1IoMY OIiHIOIOTECA 32 100 6anpHorO mikanoro 3rigHo ECTS
(tabm. 1).

Tabmums 1
I kaja oninoBanusa: HamionaaeHa ta ECTS
Cyma Gais 3a BCi BEH . OriHKa 3a HaIlOHAJILHOKO IIKAJIOK0
. . | Ominka ECTS -
HaBYaJILHOI JisITBHOCTI VTS €K3aMEHY, KYPCOBOIO MIPOEKTY VTS 3QITIKY
(poboTH), TIPAKTHKH
90 - 100 A BIJIMIHHO

82-89 B

74-81 C AloGpe 3apaxoBaHO

64-73 D .

60-63 E 3a10BIJIEHO

. . HE 3apaxoBaHo 3
HE3aI0BIJIBHO 3 MOXJIMBICTIO .
35-59 FX MOJKJIMBICTIO IOBTOPHOT' O
TIOBTOPHOI'O CKJIaIaHHS
CKJIAJIAHHS

HE 3apaxoBaHoO 3
000B’I3KOBUM TIOBTOPHUM
BUBYCHHSIM JUCILUILUTIHI

HE3aI0BUILHO 3 000B’I3KOBUM

0-34 F .
MOBTOPHUM BUBUYEHHSM JUCLHUILTIHI

11. METOJNYHE 3ABE3IIEYEHHA
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1. Ximis HaBkonuiHboro cepenosuina/B.A. Kominesuy, JI.B. Boiitenko, C.JI. MenpHUUYK
Ta iH. - K.: ®@ewnikc, 2004. - 412 c.
2. JlabopaTtopHHii PAaKTUKyM 3 XiMii HaBKOJHMIIHBOTO cepenoBuma/B.A. Koninesuu, JI.B.
Boiitenko, P.B. JlaBpuk. — K.: ArgoMediaGroup, 2012. — 201 c.

12. PEKOMEHJIOBAHA JIITEPATYPA

Ba3osa aireparypa:

1. Ximis HaBkonumHbOTO cepenoBuina/B.A. Kominesuu, JI.B. Boiitenko, C./l. MenbHuuyk Ta
1. - K.:®Denike, 2004. - 412 c.

2. JlabopatopHuil HpakTUKyM 3 Ximii HaBKoJMIIHBOrO cepenoBuma/B.A. Koninesuu, JI.B.
Boiitenko, P.B. JlaBpuk. — K.: ArgoMediaGroup, 2012. — 201 c.

JonomixHa jgiTepatypa:

1. Jlo6poBonsckuit B.B. OcHoBbI Onoreoxumuu. - M.:Akanemus, 2003. - 397 c.

2. BBenenue B xumuio okpyxaromeit cpeasl/x. Auapys, I1. bpumonexym6, T. Jxukens u
ap. - Ilep. ¢ anrn. A.I'. 3aBap3uHoii. - M.: Mup, 1999. - 271 c.

3. Xumus okpyxaromein cpeapl. — Ilep. ¢ anrn./Ilox pen. . O. M. bokpuca. Pen.
nepeoja A.Il. l{pirankoBa. — M.: Xumus. — 1982. — 672 c.

4. Ananitiusa Ximis pupogHoro cepenosuma:ITinpyunnk/b. 1. Ha6usanens, B.B. Cyxan,
JI.B. Kana6ina. — K,: JIu6iap, 1996. — 304 c.

5. Ananitnuna Ximis moBepxHeBux Boj //b..HaGusanens, B.I1.Ocamunii, HM.Ocanua Ta

iH. — Kuis: Hayk. [lymka, 2007. — 457 c.
6. Yepnobaes W.I1. Xumus oxpyxkatomeit cpeapl.- K.: Buma mk., 1990. — 191 c.

7. MikpoeneMeHTO3H ciibchbKorocnoaapcbkux TBaput. — K.: Yposxkait, 1974. — 151 c.
13. IHOOPMAIIIHI PECYPCH
1. JlepkaBHa CTpaTerist perioHaJbHOro po3BUTKY Ha mepiog 1m0 2015 poky

(3arBepmxkena IlocranoBoro KabGinery MinictpiB Ykpainm Ne 1001 Bin 26.07.2006 p. -
[EnexTponnmii pecypc]. — Pexxum nocrymy: http://lawua.info/bdatal/ukrl279/index.htm

2. World Water Day: A Billion People Worldwide Lack Safe Drinking Water -
[EnexTponHuit pecypce]. - Pexxum JOCTYILY:
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. [Enextponnuii pecypc] / Pexxum mocrymy:
http://www.fao.org/DOCREP/003/T0234E/ T0234E00.HTM

4, IMosectka aus Ha XXI Bek / [punsara Kousenrueit OOH mo okpyxarorieii cpeie u
passuruto // Puo-ne-XKaneiipo, 3-14 utons 1992 roga [Enexrponnuii pecypc] /Pexxum nocrymy:
http://www.un.org/ru/documents/decl_conv/conventions/agenda2l ch18f.shtm

5. HartionanbHa 10MoBifgs PO SKICTh MUTHOI BOJM Ta CTaH MUTHOTO BOJOTIOCTAYaHHS B
Vxpainiy 2011 poui. — K.: Minperionpo3sutky Ykpainu, 2012. — 642 c. [Enexrponnuii pecypc]
/Pexxum noctymy: http://minregion.gov.ua/images/Pidrozdily/ MEDVED/ _._2011_.pdf

6. 15. Exonoriuni kaptu Ykpaiau (25 kapt) - [Enexrponnwuii pecype]. Pexxt™ mocrymy:
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. — [Enexkrponnuii pecypc]
/Pexxum noctyny: whqlibdoc.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)
0. Schlesinger, W. H. 1997. Biogeochemistry: An Analysis of Global Change, 2nd edition.
Academic Press, San Diego, Calif. ISBN 012625155X.

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.
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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.

HNEPEJIIK TEOPETUYHUX IIUTAHb IJIs1 3A0OYHOI ®OPMU HABUAHHSI
1. OxapakTepus3yBaTH 3aBJaHHS Ta MPEIMET ITOCIIKEHHS 010TeoXiMii.

2. JlaTi 3arajibHy XapakTepHCTHKy BueHHIO B.l.Bepnancekoro npo "xuBy pedoBuHY" |
"6iochepy".

3. SIKy poJb Bigirpae xuBa pe4oBUHH B IT'€0JIOTTYHOMY PO3BUTKY IJIAHETH?

4. Jlatn BH3Ha4YeHHs OiloreoxiMmii sK HayKy IpO B3a€EMOJI0 MDK J>KUBOIO | HEKUBOIO
IPUPOJIOIO.

5. Sk BinOyBaeThCs nepeTBopeHHs Oiochepu B Hoochepy?

6. Oxapakrepuszysatu rinoresy I'ei J[x. JlaBioka.

7. [Ilo cminbHOrO Ta B YOMY BiIMIHHOCTI Cy4acHOi KOHIeMNIii Oiocepu Ta BUEHHS
3aCHOBHMKIB LIOTO BUCHHS?

8. SIKi mOrnIsA M cy4acHO1 HayKU Ha MOXOJKEHHS KUTTS Ha 3eMJIi?

9. Jlati NOpIBHIIBHY XapaKTepUCTUKY HAYKOBHUM TEOPiIM MOXOJKEHHS JKUTTS Ha 3emii
(teopii Onapina-Xonnena, rimoresy PHK-cBiry, nmancnepwmii, Teopii 0ioXiMiuHOT eBOIFOLLT).

10. 3mict pocnigy Mromnepa-Ypi, Horo 3HauY€HHS Ta HEJOTIKH.

11. SIKi OCHOBHI yMOBH icHYBaHHs Oiocdepu?

12. OxapakTepu3yBaTH €HEpreTHYHI Ta MaTepiajibHi MOTOKU B 6iocdepi.

13. Hagectu ¢opmymnroBanHs qBoxX OloreoximMiunux 3akoHiB B.1. BepHaacekoro.

14. Sk xnacudikyloTh OIOTeHHI eleMeHTH — 3a 0loreHHUMH (yHKUisIMH, (i310JI0TTHHOIO
POJLITIO TOIIO?

15. Oxapaktepu3yBaTH (paKTOpH, 110 BIUIUBAIOTh HA IUHAMIKY O10r€éHHUX €JIEMEHTIB.

16. SIK BCTaHOBIIIOETHCSI HOPMU CIIO’KMBAHHS MIKPOEJIEMEHTIB?

17. Sk moB’s13aHa 6i0JIOTIYHA POJIh XIMIYHUX €JIEMEHTIB Ta iX HOHHUI MOTEeHIian?

18. 3a SKUMHU 3aKOHAMHU BiIOYBA€TbCcA PO3MOAUT OIOr€HHHMX EJIIEMEHTIB y KOMIIOHEHTaX
6ioctepu?

19. HaBectn mnpukiaam reoxXiMidHOT potii kuBoi Marepii (kayiblieBa, WoaHa (QYHKILIT,
aTMoc(epHUil KUCeHb, YTBOPEHHSI 3aJ1i30-MapraHieBuX KOHKPELii TOII0).

20. Jatn Bu3HaueHHs OIOT€OXIMIYHOMY palOHYBAaHHIO $K €JHOCTI T€OXIMIYHOIO
cepenoBuINa Ta (pyHKIIOHYBaHHS kHUBO1 Marepii 3a B.B. KoBanbcekum.

21. [lo sBIAIOTH CO0010 0IOTCOXIMIUHI JIAHIFOTH ?

22. Ski 0coOaMBOCTI 0IOre€OXIMIYHUX MPOBIHINIM Ta 30H (TAHrOBO-JIICOBOT HEYOPHO3EMHOT;
JICOCTENOBOI Ta CTENOBOi YOPHO3EMHOI; CYXOCTENOBOI, HAMIBIYCTEIbHOI Ta IYCTEIbHOT,
ripcbkoi)?

23. Jlatn XapakTepUCTUKY €HJIEMIYHUM 3aXBOPIOBAaHHSM $K HACIIJKy aHOMAaJbHOIO
PO3M0ALTY XIMIYHHMX €JIEMEHTIB y 610re0XiMIYHOMY OTOYEHHI.

24. SIka icTopisi BAHUKHEHHS OHATTS €HIAEMIYHUX XBOPOO?

25. SIKi OpUYMHM Ta HACHiAKM HaMOUIBII BHPaXEHUX EHJEMIUYHMX 3aXBOPIOBaHb -

eHJeMIYHOTO 300y, (umoopo3y, eHaeMiuHoi monarpu, xBopoOu KammHa-beka (ypoBCcbKoi),
xBopobu Kemana.

26. Yu icHye KopessiLis HOAHOTO cTaTycy JIIOAUHH Ta piBHA 1Q?

27. Oxapaktepu3yBaTi QI00p03 K HACIIIOK MIIBUIIEHOr0 BMICTY (pTOpPY y MUTHINA BOJI.

28. Ski MeToIM BiloM1 JUIsI TOTIEpEKEHHS HoAoAePIUTy?
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29. Uu BUIIpaBAaHO MAacOBE BHKOPHCTAaHHS (TOpUIIB y 3YOHHMX mactax Ta (TOpyBaHHS
ITUTHOI BOIA?

30. Jlatu 3araibHy XapaKTepUCTHKY €HAEMIYHUM 3aXBOPIOBAHHIM CUIHCHKOTOCIOIAPCHKUX
TBapUH.

31. Jlatu Bu3HaueHHS NOHATTIO BI' X 1uKiB.

32. Sx BinOyBarOThCS TPOIECH peanizailii MUKIIYHOCTI Mirpamii XiMIYHHX €JEeMEHTIB Yy
JIOBKLLTI?

33. Jlatu XapakTepUCTUKY MOTOKIB 1 pe3epBHUX QonAiB BI'X 1uKimis.

34. Sxuii 3B's130K MK 3aK0OHaMH TepMoauHamiku Ta BI'X nuknamu?

35. Jlatu  3aranbHy  XapaKTePUCTHKY  EKCIEPUMEHTAILHUM  J0Ka3aM  [HMKJIIYHOCTI

(pamioizoTonmHuit gochin BizepcrnyHa, ekcnmepuMeHT Ha aMepPHKAHChKii 0il0cTaHIlii y MiCIIEeBOCTI
Xa006apa-bpyk).

36. UwuM BiIpi3HAIOTHCS €K30TeHHUN Ta eHporenHuil bI'X nukmm?

37. SIki cknamoBi MI0OATbHOI Mozedi 1ukiay Byrieio 3a B. Kosmow (3a manumu
Huuunoposuya ta [{roBiHB0)?

38. SIK1 IPUHIIMITY XapaKTePUCTHKH TII00aIbHOTO Kpyroooiry Byrierto 3a P.Piknedce (1979)?
39. SIka mpupoia AETPUTY - O10re€OXIMIYHOT'O pe3epByapy BYIJIEIIO?

40. ChiBBigHOIIEHHs KapOOHY Ta IHIIMX OloreHHMX enemeHTiB B bBI'X mporecax

(BIIHOBNIEHHSI KHCHIO, METaHOTreHe3, JeHITpidikaiis, BIJHOBIEGHHS MapraHiio, 3aiisa,
¢depmenTanis, rymigikaiis). CriBBigHommenHs Peadinpaa.

41, BbI'X uukn azory.

42. biorenna Ta aOioreHHa (¢ikcamig a3ory. [imOTeTMYHA CTPYKTypa KOMILJIEKCY
MeTano(QepMEeHTy HITPOTE€HA3H 3 a30TOM.

43. BI'X nukn pocopy. PesepBuuii Ta 0OMiHHUN hoHIM LUKITY Gocdopy.

44. EBTpodixkaris. ExkciepumenT 31 Ty4HOi eBTpoQikarii.

45, Knacudikanis BI'X 6ap’epiB: pi3uuni, MexaHiuHi, 610T€HHI, TEXHOTCHHI.

46. [TpakTruyne 3HaueHHs BueHHs npo BI'X Oap’epu ayst aHamizy Ta MPOTHO3Y MOBEAIHKU
XIMIYHUX PEYOBUH Y 3a0pyJHEHUX I'PYHTaX; OOIPYHTYBAaHHS 3aXOMIB 3 JIOKaJli3alii 3a0py/JHEHHS.
47. biorenni Oap’epu — pe3ynbTaT 0I0OT€HHOTO KOHLIEHTPYBAHHS XIMIYHUX €JIEMEHTIB.

48. [TonsrTs GionoriuHoi peMenianii IpyHTiB.

49. ®i3uKo-xiMiyHi Oap’eépu — KHUCIOTHO-OCHOBHI, Cynb(iaHi, KapOoHaTHI, cynbdaTHi,
OKHCHO-B1THOBHI.

50. JlaTu XapaKTepUCTUKY TEXHOTCHHOI'O KOMILIEKCHOTO T'e0XIMIUHOTO Oap'epy Ha MPHUKIAIi
kucHeBo-copb6uiiinoro — Fe(l1l), Mn(1V) A/G.

51. JlangmadrHO-TeoxiMiYHe pailoHyBaHHS YKpaiHu. 30HaJIbHI Ta IHTpa30HANBHI MPOBIHIIT
B YKpaiHi, eHIeMi4HI 3aXBOpIOBaHH: B YKpaiHI.

52. BrnnuB reoxiMiyHOro cepefoBHIA Ha €BOJIOLII0 POCIMH. PocCIuMHM-aJanTOreHU:

iHmedepeHTHI 70 3MIH KOHIEHTpalii XIMIYHHUX €JCMCHTIB, 3BHYaiiHI Ta HE3BUYAWHI
KOHIIEHTPATOPHU, POCIUHU- CHIEMIKH.
53. Jaru xapakrepuctuky kpyroooiry ['izporeny (Boam).

54. XimiuHa xapakTepucTHka ['izporeHy, ioro Bwmict B jirocdepi, armocdepi, KuBHX
opraHiamax, Tymyci, pociIHHax.

55. Bopna sik mxepeno I'inporeHy Juist yTBOpEHHs OpraHidHUX pedoBUH. Boja sik cepenoBuiie
KUTTS. 3arajbHUHN BMICT BoU y Oiocdepl.

56. bioreoximMiuHMiA UK BOJU, HOTO TPUBATICTb.

57. 3abe3nedeHicTh MUTHOO BOJIOKO | CTYMIHb i BAKOPHCTaHHS B PI3HUX KpaiHax.

58. KinpkicHi MeTOIM aHANITUYHOI XiMii HABKOJMIITHEOTO CEPEAOBHUIIA.

59. Mertoau BinOGoOpy, KoHcepBalii Ta 30epiraHHs  MpoO OO’€KTIB HABKOJIMIIHBOIO
cCepeloBUILA.

60. [TpuHLIMOHN CcTATUCTUYHOT OOPOOKH pe3yabTaTiB KIJIBKICHOTO aHaMI3y 00’ €KTIB JOBKLLIS.

61. SIKi Kepena HaJAXODKEHHs HITpaTiB y MOBEPXHEBI Ta MiI3eMH1 BOIU?
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62. [IpyHUMOU BCTAHOBIEHHS BMICTY HITpaTiB y NPUPOAHMX BOJAX Ta MUTHIA BOJI
¢doromerpuunum meroaom 3a JICTY 4078-2001. TokcukoJOridyHa XapaKTepUCTUKA HITPATIB Y
ITUTHINA BOJII.

63. [TpuHIMNY BU3HAYAHHS BMICTY 3ai3a 3arajibHOrO Y BOJi BOJOIPOBIIHIN, OIOBETHIN Ta
nosepxHeBux Bogax. [OCT 4011-72.

64. [TpuHUIMTIY BU3HAYAHHS BMICTY (PTOPHIIB y MUTHIN BOAI Ta pi3HUX copTax yato 3a [OCT
4386-809.

65. [IpyHIMOM EKCIIPECHOTO BH3HAYaHHS KOHLEHTpamii pIi3HUX BUIIB 3AJHUIIKOBOTO
aKTHBHOTO XJIOpY (BUIBHOTO, 3B’A3aHOr0) Yy XJIOpPOBaHId NHUTHIH BOJI 3a JIOMOMOTOO
¢doromerpruHOro MeToay Ha Kosnopumetpi C-401.

66. [TpuHUIMOM BU3HAYaHHS BMICTY AaKTMBHOTO KHCHIO B 3pa3Kax MNpaJbHUX MOPOUIKIB Ta

BiOLTFOI0UYMX KUCHEeBMIicHUX 3aco0iB 3a JICTY 2207.2-93 (I'OCT 22567.10-93).

IIporpamsi 3aB1aHHs1 10 BUKOHAHHS CAMOCTIHHOI POOOTH /151 CTYIEHTIB 3204HOI (hopMu

HABYAHHS
Bapiant TEMA
(Ne mo
CIIHCKY)
1 [MopiBHsuIbHUE aHani3 6iocdepHux konuenuiid B.I. Bepuaacekoro ta /x. JlaBnoka
(aBTopa «I'imoTe3u ['ei»).
2 Pouib %MBO1T peuOBUHU B reoXiMivHii icTopii 3emui
3 I'inote3u BUHUKHEHHs ®KUTTA Ha 3emii. Ekcnepument Mionnepa-Ypi
4 CTilKICTh Ta CaMOPETyYJIALisl pO3BUTKY Oiochepu
S) Bumoru 1o cknany Boau Ais 3pOLICHHS.
6 Ocob6smBocTi OioreoximMiuHoro kpyroo6iry y Jlicocrenosiii 30Hi
7 XiMIYHUH CKJIaJ] MpaJIbHUX 3ac00IB Ta mpobiemu eBTpodikariii
8 XiMIYHUN CKJIaJ HEOPraHIUHUX XJIOp- Ta KMCHEBMICHHMX 3HE3apa)kyBaJbHUX 3acO0iB
Ta €KOJIOTTYH1 HACHIJIKHU X 3aCTOCYBaHHS, KO JUIS 3JJ0POB s TIOACH
9 TexHorenHa mirpaitisi XiMiY4HUX €JI€MEHTIB
10 bioreoximiuHi 6ap’epu — XapaKTEpUCTHKA, XIMIYHUN MeXaH3M Jil
11 Kpyroobir eneprii i matepii y 6iocdepi
12 «[TapHuKoBuii edexT» Ta aHANI3 KEPHIB JIbOAY (ATbTEPHATHBHI MOTJISIN HA TIPOOIIEMY
3MIiHH KJIIMaTy)
13 Ennemiuni xBopoOu B YkpaiHi Ta cBiti (eHnemMiuHmid 300, Gparoopo3 Tomo).
14 Paznon sik ocHOBHE jKepesio (JOHOBOTO paioaKTUBHOT'O ONIPOMIHEHHS
15 BoHeBa eHepreTuka — 3a ta IpoTu
16 X7opyBaHHs MUTHOI BOAM Ta IpoOaeMa BTOPUHHOTO 3a0py/JHEHHS XJIOPOPTaHIYHUMHU
CTIOJTYKaMH
17 [TopiBHsUIBHA OIIHKA METOJIB OYHINCHHS NHUTHOT BOIM (3BOPOTHHII OCMOC,
10HOOOMIHHI (UIBTPH, AKTUBOBAHE BYT'UJLIS TOIIO).
18 MertanoBMmicHi pepmMeHTH
19 OpraHonenTH4Hi MOKa3HUKH SKOCTI HTUTHOT BOJI — HOPMYBAHHS, BU3HAUYEHHS
20 Metoau BUJAICHHS 3alli3a Ta MapraHlio 13 MiA3eMHUX BOJ Ui NUTHUX Ta
TEXHOJIOTTYHUX LIIeH

BUMOI'M 10 O®POPMJIEHHS:

1. BukoHyeTbcs y pyKOmHMCHOMY a0o JpykoBaHoMy Burisiai o6’emom 8-12 cropiHok
dopmaty A4, uepes 1,5 inTepBaiy; Mo — MO 2 CM; OPIEHTALlIS — KHUXKHA.

2.  OdopMIieHHS TUTYIBHOI CTOPIHKH:

HamionanbHuit yHiBepcuTeT 6i0pecypciB 1 IPUPOAOKOPUCTYBaHHS Y KpaiHu
Kadenpa ananirnynoi, 6ioHeopranigyHoi XiMii Ta SKOCTI BOIU
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3BIT [IPO CAMOCTIMHY POBOTY CTYJEHTA 3BOYHOI ®OPMI HABUAHHS

« (Tema) »

Bukonas: crynent 3 kypcy OKP bakanaBp (3a04H0i popMH HaBYaHH)
@akynbTeTy 3aXUCTy POCIIHH, OI0TEXHOJIOTIH 1 eKOoIoTil (I1IB)

Kuis - 2016

3. 2-ra cropiHka — 3MiCT
1. 3arampHa XapakTepUCTHKA IPOOIEMHU
1.1 ...
1.2 ...

4. BucHoBku

5. CHucoK BUKOPUCTAaHUX JKEpEll

[Tpuxnaa opopmieHHS :

1. Jxwurupeir B.C., Cropoxyk B.M., fmok P.A. OcHoBu ekoJorii Ta OXOpPOHHU
HABKOJUIIHBOTO PUPOTHOTO cepenoBuina. — JIbBiB, Adima. — 2000. — 100 c.

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

3. PoicoekoB 10.X. Tpancrpanuunbeie BOAgHbIE pecypchl LleHTpanbHOl A3um kak (akrop
pEernoHajIbHON 0E30MacHOCTH: TOJIMTUYECKUE W TPABOBBIE ACTEKThI €e OOecreyeHus—
[EnexTpoHHMiA pecypc]. - Pexum JOCTYIY: http://www.cawater-
info.net/bk/water _law/pdf/rysbekovl.pdf.

4. HNanunos-Janunesa B.M., Jloces K.C. IlotpeGnenne BOABI: IKOJOTUYECKHH,
OKOHOMUYECKHUH, COIMalIbHBIA M TOJMTHYECKUH acnekTel. — [Enexrponnuit pecypc]. —
Pexum noctyny: - http://www.iwp.ru/monograf/ddwater/te/oglaw.html

5. Msaruenko O.I1. OcnoBu exkomorii. — [EnekrponHmii pecypc]. — Pexum mocrymy:
http://pidruchniki.ws/15840720/ekologiya/osnovi_ekologiyi - myagchenko_op

6. Bonauuit KOJIEKC VYkpainu. 3akoH BIJI 06.06.1995 No 213/95-BP
http://zakon2.rada.gov.ua/laws/show/213/95-%D0%B2%D1%80
MPABWJIA BIIBOPY ITPOB NUTHOI BOJIN:

I'OCT 17.1.3.08-82 Oxpana npupoasl. ['unpocgepa. [IpaBuna KOHTpOIs KauecTBa MOPCKUX

BOJ

I'OCT 17.1.5.04-81 Oxpana npupoasl. I'mapocdepa. [Ipubops! u yctpoiicTBa st oTo60pa,

NepBUYHON 00pabOTKHU M XpaHeHus IpoO mpupoAHbIX BoA. OOIIKe TEXHUYECKHE YCIOBHS

I'OCT 17.1.5.05-85 Oxpana npupoasl. ['mapocdepa. Obume TpeboBaHus K 0TOOPY Mpod

MOBEPXHOCTHBIX U MOPCKUX BOJI, JIbJIa U aTMOC(EPHBIX OCAIKOB

1. Tapa — rutactmacoBi mpo3opi emHocTi 1 - 1,5 1.

2. [TnsmKky Ta KPUIIKM TMONEPEIHBO PETEIbHO MHIOTh, OIOJICKYIOTh HE MEHILE
TPBOX pa3iB TI€I0 BOJOIO, AKY OyIyTh aHAI3yBaTH.

3. [Tpu BinOopi mpoOu i3 CBEPVIOBMHM YHM KpPUHMII IOBHICTIO 3JIMBAaIOTh 13

rigpoakymynsatopy (rigpoOaky), micis yoro mnpotsroM 1-20 XBWIMH BigKadylOTh BOJY;
TPUBAJICTh BIJKAUYKW MO>KHA KOHTPOJIIOBATH IO TeMIlepaTypi BOIM, sfKa BinkauyeTbcs. I[lpu
[IbOMY CJIi/l KOHTPOJIFOBATU TOH MOMEHT, 100 BOJA HE MOTIJIa MOTPAIUTH Ha3al 10 CBEPUVIOBUHU
Y1 KPUHHIII.
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4. I3 BogompoBigHOTO KpaHy Binbip mpo® mpoBomutbes uepe3 10 xBunmmH micis
BUIBHOTO CITYCKY BOJIM IIPY TIOBHOMY BiIKPUTTI KpaHy.

S. CrtpymiHb BOIH, SiIKa BiOMpaeThCs, MOBUHEH OYTH CIOKIHHUM, TOBIIMHOIO HE
menie 0,5 cM.

6. [TnaMKy 3alOBHIOIOTH BOJIOIO MOBHICTIO J0 BEPXY 3@ 3aKPUBAIOTH KPHUILIKOIO JIJIs
3aro0iranHs MOTPAIUISIHHS HOBITPA.

7. Slxmio aHai3 BOAM HE MOXHA BUKOHATH MPOTATOM 5 TOJIWH Micisa Bigbopy mpol, ix
noTpiOHO 30epiraTu y XOJIOJMIBHUKY, ajle He JOMYyCKAaTH 3aMep3aHHS.
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1. Ximis HaBrosmmHbOro cepenosuma/B.A. Kominesuy, JI.B. Boiitenko, C.J1. MenbHu4Yyk

ta iH. - K.: ®enike, 2004. - 412 c.
2. KoMIUIeKT npe3eHTalliif 3 TUCIUILITIHA



