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BCTYII

AHOTALIA

HaBuanpaa mucouiuniau  «bioreoximissy € 000B’SI3KOBUM KOMIIOHEHTOM
OCBITHBOI TIporpaMu «EKOJIOTisSI Ta OXOpOHA HABKOJHWIIIHHOTO CEPEIOBHUINA» Ta
BUKJIagaeThesa y |11 ceMecTpi miarotoBku OakanaBpiB. [[ucuurmuiiHa cipsiMOBaHa Ha
BUBUYCHHS CTYyJCHTaMHU KpYrooOiry XiMIYHUX eJeMeHTIB y Oiocdepi 3emii 3a
y4acTi JKUBHX OpraHi3miB. TeopeTHYHOI0 OCHOBOIO AMCIMILUIIHU € BYEHHS IPO
KUBY pEUOBUHY Ta O6iocdepy, sike po3podieHo B. 1. Bepuaacekum.

«bloreoximMisgs» € MUKAUCHUIUIIHAPHUM KypcOM, IO JIa€ MOKJIHUBICTb
CTYJI€HTaM PO3BHBATH METOJIMYHI, MI3HABaJbHI Ta MPAKTUYHI HABUYKH Y IPOIIECi
HABYaHHS.

KurouoBi cioBa: Oioreoximisg, Oiocepa, KuBa pEYOBUHA, XIMIYHHMA
eJIEMEHT, O101HUKAIIis.

Abstract

The discipline «Biogeochemistry» is a mandatory component of the
educational program «Ecology and Environmental Protection» and is taught in the
second semester of bachelor’s degree. The course is aimed at studying the cycle of
chemical elements in the Earth’s biosphere with the participation of living
organisms. The theoretical basis of the discipline is the doctrine of living matter
and the biosphere, which was developed by V. 1. Vernadsky.

«Biogeochemistry» is an interdisciplinary course that allows students to
develop methodological, cognitive and practical skills in the learning process.

Key words: biogeochemistry, biosphere, living substance, chemical element,
bioindication.
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1. Onuc HaBYAJILHOI AUCIHUILTIHA

HavimenyBanns
MTOKa3HUKIB

['any3b 3HaHB,
CHeIIJIbHICTB (OCBITHS
mporpamMa), OCBITHI! piBEHb

XapakTepucTuka
HaBYAJILHOI JUCIUILIIHA

3a04YHa

dbopma
HaBYaHHS

JieHHa opma
HaBYaHHS

KiibKicTh KpeauTiB —

5

['any3p 3HaHBb

E Ilpupoauunyl HayKH,
MaTeMaTHKa Ta CTATUCTHKA

0606 ’a3x06a

Monynis — 1 Pik miAroToBKH:
3MICTOBUX MOJYJIIB —2 1-i 1-i
EnextponHnii anpec CreuiaibHICTh Cemectp
PH_HI[ Ha canTl E2 Exomorig 2234 2
VYHiBepcurery H H
E73312 . Jlexiii
OcBiTHSA Iporpama
«Exoorist Ta 0X0poHa 30 rox. 6 rox.

3arajibHa KUIBKICTh
roauH — 150

HABKOJIUIITHBEOT'O
CePEIOBHIIA

[IpakTruHi, ceMiHApChHKi

15 ron. 4 ropn.
JlabopaTopHi
15 rog. 4 ron.

TwxHEeBUX rOOUH UIA
NeHHOT hopMH
HABYaHHS: ayIUTOPHUX
-4

caMoOCTIiiHO1 poOoTH
CTyJIeHTa — 6

OcBiTHIi1 piBEHb:

nepimii (0akagaBpChbKUiA)

Camocriiina poOoTa

90 rog. 136 rox.

Bunx koHTpoIto: exk3aMeH

dopma KOHTPOJIIO:
MMACbMOBA
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2. MeTa BUBYEHHS HABYAJIBLHOI AMCIUILIIHI

MeTor BUKITAaIaHHS HABYAIBHOI TUCHUILTIHUA «bioreoxiMis» € BHBYCHHS
XIMIYHOT'O CKJIaJy JKMBHUX OpPraHi3MiB Ta iX y4acTl y T'€OXIMIYHHX IpoIecax, sKi
B1JI0yBatoThes y 6iocdepi 3emi.

OCHOBHUMM 3aBJaHHAMHN BUBUYEHHS TUCHUILIIHA «bloreoximMis €:

- MeToau4Hi: BUKJIACTH TEOPETUYHI OCHOBH Ta METOJIOJIOTIYHI OCOOIMBOCTI
3aCTOCYBaHHA CHCTEMHOTO TIAXOAY VY BHBUEHHI BIUIMBY Ha OpraHizMu
TEOXIMIYHOTO CEpEIOBHINA, BUSBUTH Teorpadiuai 3aKOHOMIPHOCTI PO3MOALTY
XIMIYHHUX €JIEMEHTIB, 1110 BUKOPUCTOBYIOTHCS JKUBUMHU OpTaHi3MaMHu.

- [li3HaBanbHI: HaJaTH YSBJICHHA MPO XIMIYHUM CKJIaja KUBOI PEUOBHHH Ta
rEOJIOTIYHOTO  CEepPEeAOBHINA, WOro (opMyBaHHA i BIUIMBOM OlOTHYHUX,
a010TUYHUX Ta AaHTPOINIOT€HHUX YNHHUKIB.

- IlpakTnuni: O3HAOMUTH CTYACHTIB 13 Cy4aCHUMH METOJAMH aHali3y B
OioreoxiMii, sIK MOJLOBUMH, TaK 1 JJAOOPATOPHUMU; OCOOJIMBOCTAMHU 010r€OX1YHOTO
BUNPOOYBaHHs, TNpaBWIAMH BIiIOOpY NPOO TIPYHTY, MYIIB, BOAH, 3aBHUCIIOI
PEYOBUHH, POCINH, OioMaTepiany JIFOAUHHU, aTMOC(EPHOTO MOBITPS Ta MPABHIBHOI
poOOITIITOTOBKOIO BiIIOpaHUX KOMIIOHEHTIB OlochepH 10 aHami3y.

3riJHO 3 BUMOT'aMH OCBITHHO-TIPOGECIHHOT TPOrpaMu CTYACHTH MOBUHHI:

3Hamu :

® OCHOBHI NUISIXM MIrpaiii XIMIYHUX €JIEMEHTIB, O10r€OXIMIYHI IUKIH
MIrparii;

e reorpadiyHi 3aKOHOMIPHOCTI pO3MOJLTY XIMIYHMX €JEMEHTIB, SIKI
BUKOPHCTOBYIOTHCS JKUBHUMH OpPTaHi3MaMu;

® TCPMIHH, IOHATTS Ta METOIOJIOTIYHI MPHUHIIMITN 3arajbHOi 010T€OX1MIT;

e MEXaHI3MM ajanTaiii oOpraHi3MiB pI3HUX €KOJIOTIYHHX TPyl [0
a010TUYHUX (PAKTOPIB; MOKA3HUKUA Ta KPUTEPIl OLIHKKA CTPYKTYpPHOI Ta
(yHKL10HAJIBHOI OpraHi3alii eKOCHCTEM;

e XIMIYHUH CKJaJ >KUBUX OpPraHi3MiB, IXHIM BIUIMB Ha ICTOPIIO 3€MHHUX
XIMIYHHMX €JIEMEHTIB, MITpaIlilo Ta HAKOITUYCHHS ITUX CJICMCHTIB;

e BIUIMB TEXHIYHOTO MPOTPECy Ha MpoIiecu y 6iocdepi.

éMimu

® BCTAHOBJIIOBAaTH OINTUMaJbHI TOTPEOM JKUBUX OPTraHi3MIB Yy pI3HUX
XIMIYHHMX CJIEMCHTAX;

® BUIBJISATU HANpSMKU MITPAIIfHOrO MOTOKY XIMIYHMX €JIEMEHTIB Ta
eHeprii B ekocuctemi Ta 6iocdepi;

® BH3HAYaTH THUIl MIrpauii XiIMIYHOTO €JIEMEHTY, ii 30BHIIIHI Ta BHYTPIIIHI
YUHHUKH,

e OILlHIOBaTH KoeQIi€HTH O10JO0TIYHOTO TIOTJIMHAHHS, TpaJi€HTH Ta
KOHTPACTHICTh T€OXIMIYHHUX Oap’epiB.

® BH3HAYaTH MNUIAXM Mirpamnii XIMIYHUX PEUOBMH Yy HABKOJUIIHHOMY
CEPEeIOBUIIT.

e aHaNI3yBaTH CKJIAJ KUBOI, 010reHHOi Ta 610KICHOI PEUYOBHH.
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[lepepaxoBaHi pe3ynbTaTH HaBYaHHS € OCHOBOIO JUIsi (OpMyBaHHS
HACTYITHUX KOMIIETEHTHOCTEI:

3K01. 3nanHss Ta poO3yMmiHHSA MpeAMETHOI obnacti Ta mnpodeciiHoi
TISIIBHOCTI.

3KO08. 3naTHicTh IPOBEACHHS JOCTIKEHb Ha BIJIMOBITHOMY PiBHI.

3K13. 3parnicth 30epiraTd Ta NPUMHOXKYBAaTH MOpPaJbHI, KYJIBTYpHI,
HayKOB1 IIHHOCTI 1 JIOCATHEHHS CYCIIJIBCTBA HA OCHOBI PO3YMIHHS icTOpii Ta
3aKOHOMIPHOCTEH PO3BHTKY npeJ:[MeTHm obmacTi, 1i MicIsl y 3arajibHiil cUCTeMi
3HAHL TIPO TPUPOITY i CyCHlJ‘IBCTBO Ta Y PO3BUTKY CYCIUIBCTBA, TEXHIKU 1
TEXHOJIOT1M, BUKOPHCTOBYBAaTH pi3HI BUAU Ta (OPMH PYyXOBOi AKTHBHOCTI JJIS
aKTUBHOTO BIAMIOYMHKY Ta BEACHHS 3J0POBOTO CIIOCOOY JKUTTHI.

O®K15. 3HaHHA Ta pPO3YMIHHS TEOPETUYHUX OCHOB €KOJIOTIi, OXOpOHU
JOBKULJIS Ta 30aJ1aHCOBAHOTO MPUPOJOKOPUCTYBAHHS.

®K16. 31aTHICTH O KPUTUYHOTO OCMHUCIICHHSI OCHOBHUX TEOPiM, METO/IIB Ta
MPUHITUIIIB IPUPOTHUINX HAYK.

3. [lepexymoBH 1J1s1 BUBYEHHSI JUCIHUILTIHA

[TepemymoBamu 1711 BABYEHHSI TUCITUILIIHU €: 010J10T1s, XIMisl.

4. OuikyBaHi pe3yJIbTaTH HABYAHHS

BuBueHHs HaBYaIBHOI JUCIUTUIIHY Tiepenoavae GopMyBaHHS Ta PO3BUTOK Y
CTYJICHTIB TaKUX PE3yJIbTaTiB HABUAHHS:

[TPO2. Po3ymiTH OCHOBHI €KOJIOT1YHI 3aKOHHU, TMpaBUjiia Ta MPUHIUIN
OXOPOHHM JIOBKIJUIS Ta MPUPOJOKOPUCTYBAHHS.

[TP03. Po3yMiT OCHOBHI KOHIIEMIIi1, TEOPETUYHI Ta MPAKTUYHI MPOOIEMH B
rajy3i TpUPOJHUYMX HAYK, 10 HEOOXITHI IJis aHami3y 1 MPUHHATTS pillleHb B
cdepi eKoorii, OXOPOHU AOBKIUISI T ONTUMAIBHOTO NPUPOTOKOPUCTYBAHHS.

[IPOS. 3Hatu KOHIENTyajJbHI OCHOBM MOHITOPUHTY Ta HOPMYBaHHS
AHTPOTIOTCHHOTO HAaBAaHTAKEHHS Ha JTOBKLUIIISL.

[TP21. YmiTu obupaTu onTUMaIbHI METOJU Ta IHCTPYMEHTAIbHI 3aCO0M JJIs
MPOBEJICHHS TOCTIKEHb, 300py Ta OOPOOKH JaHUX.

[1P25. 36epiraTtu Ta NIPUMHOXKYBATH JOCATHEHHS 1 LIIHHOCTI CYCMIbCTBA Ha
OCHOBI PO3YMIHHSI MIiCIll TMpeIMEeTHOI o0JsiacTi y 3arajbHii CHCTEMi 3HaHb,
BUKOPUCTOBYBAaTH Pi3HI BUAM Ta (OPMHU PYyXOBOI AKTHBHOCTI IS BEICHHS
3JI0POBOTO CIIOCOOY MKHUTTSL.
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5. IIporpama HaBYAJBLHOI AUCHUILIIHA
Monayas 1.

3microBuii moxyiab 1. BuBuenus Oiocepu sk CTPYKTYypHOI OOOJIOHKU
IJIAHETH 3 CUCTEMOIO 010re0XIMIYHUX 3B'SI3KIB Ta (QyHKIIIH.

Tema 1. Meronosoriuna ocHoBa Oloreoximii. IcTopiss BHUHHKHEHHS
HayKOBOro HampsMmky: [1], ctop. 3-21; [3], crop. 5-19; [14], ctop. 347-357; [15],
crop. 7-19; [12], cTop. 3-6.

Tema 2. CyvacHi meroam aHamuizy B Oioreoximii: [13], crop. 31-87; [14],
ctop. 328-346; [15], cTop. 5-34.

Tema 3. bioreoximiuHe BUIpoOyBaHHsA. Meroau BiOOpy mnpoO pi3HUX
KOMITOHEHTIB CepeIoOBHIIA Ta KHBOi peuoBuHu: [13], cTop. 88-111; [4], cTtop. 146-
154.

Tema 4. biocepa Ta Buenns B.I. Bepnancekoro npo 6iocdepy: [1], cTop.
22-38; ctop. 42-54; [3], ctop. 20-43; [13], crop. 112-141; [14], cTtop. 358-363;
[12], cTop. 6-18; [4], cTop. 30-47.

Tema 5. I'eoximiuni manamadTu Ta ixus knacudikaris: [1], crop. 39-41; [3],
crop. 115-137; [14], crop. 454-459; [12], cTop. 18-20; [4], cTrop. 48-58; [7], cTop.
108-216.

Tema 6. Opraniuni cnojayku Ta ix Tpanchopmaris: [1], ctop. 54-68; [13],
ctop. 224-237; [14], cTop. 277-327; [12], ctop. 20-25; [4], ctop. 55-59.

Tema 7. IpyHT Ta pojib IPyHTY B po3BHUTKY Oiocdepu: [1], crop. 69-72; [3],
crop. 138-170; [13], cTop. 143-179; [12], cTop. 25-27.

3micToBHMH Moayab 2. Mirpauis pe4yoBuMH. BmimMB TeoxiMIYHOro
CepelOBHUIIA HA XIMIYHHUMA CKJIAJl 1 PO3BUTOK POCTUHHUX Ta TBAPUHHUX OpPTaHI3MiB.

Tema 8. bioreoxiMiuHi (yHKLII *UBOi pedyoBUHU. Mirpauisa pedoBuH: [1],
crop. 73-114; [14], crop. 365-386; [4], ctop. 43-46; [7], cTop. 70-93.

Tema 9. BrumiB reoxiMiqHOTO cepeOBHINA Ha PO3BUTOK 1 XIMIYHUIN CKIIa
pocaud: [1], ctop. 115-140; [3], cTop. 59-62; [13], cTop. 250-262; [14], cTop. 460-
472; [4], ctop. 94-127.

Tema 10. biomoriunuii kpyrooOir pe4doBuH y mnpupomai. OcobmuBoCTi
Kpyroobiry y cucTeMi TPYHT-pociiiHa B OIOIIEHO3aX Ta arpolieHo3aX pI3HHUX
npupoauux 30H: [1], crop. 141-159; [3], ctop. 44-58; [4], cTop. 165-185.

Tema 11. bioreoximiuHi IUKIX XiMiYHUX eaeMeHTiB: [1], ctop. 197-278; [3],
crop. 177-248; [14], cTop. 387-427; [4], cTop. 186-198.

Tema 12. Hoocdepa. TexHorenna mirpaiis ejaementis: [1], ctop. 279-307;
[3], crop. 352-381; [14], cTop. 473-495; [16], crop. 227-235; [4], cTop. 199-220.



TeMaTHYHUI IJIAH HABYAJIBLHOI JUCIUILIIHHA

HazBu 3MicTOBUX MOJYITIB 1 TEM

KinpkicTs roauu

neHHa gpopma

3ao4Ha Gopma

yChOTO y TOMY YHCI1 yChOTO y TOMY YHCI1
Jek | mp |nab|c.p. ek | mp |Jyad| c.p.
1 2 3 4 | 517 8 9 | 10 11| 12
Monayas 1

3micToBuiit Moay. b 1. BuBuenHs 0iocepu ik CTPYKTYPHOI 000JIOHKH IVIAHETH 3 CHCTEMOI0 0ioreoXiMivHUX
3B’A3KIB Ta PyHKIIi

Tema 1. Meronomnoriyna ocHoBa 0ioreoximii. [cTopis BAHUKHEHHS 12 2 2 - | 8 14 1 1 -1 12
HAyKOBOT'O HalPSMKY.

Tema 2. CyuacHi MeTou aHamizy B O6ioreoximii. 13 2 - 4 | 7 13 - - 1|12
Tewma 3. bioreoximiune BunpoOyBaHHs. MeToau Bi1oopy npoo 13 4 - 2 | 7 11 1 - - | 10
PI3HUX KOMITIOHEHTIB CEPEOBHINLA T KUBOI pEYOBUHHU.

Tema 4. biocdepa ta Buenns B.1. Bepnaacekoro mpo 6iocdepy. 12 2 2 - | 8 12 = = - | 12
Tewma 5. 'eoximiuni JanamadTy Ta iXHI KIacudikarris. 12 2 3 - | 7 12 1 1 - | 10
Tewma 6. Opraniuni croayku Ta iX TpaHchopMmailis. 13 3 - 2 | 8 13 - - 1|12
Pazom 3a 3micmosum mooynem 1 75 15 | 7 8 |45 ] 75 3 2 2 | 68
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3micToBuii MoayJib 2. Mirpanisi pe4oBuH. BIiInB reoxXiMivHOro cepeoBHINA HA XIMIYHHMH CKJIAJ | PO3BUTOK POCTHMHHHUX
TA TBAPUHHUX OPraHi3MiB.

1 2 3 4 |5 |7 8 10 | 11| 12
Tema 7. IpyHT Ta poJib IPYHTY B PO3BHUTKY Giochepn 12 2 2 - | 8 13 1 - |11
Tema 8. bioreoximiuni QpyHkuii >kuBoi pedoBuHu. Mirparist peuoBus| 14 3 - 4 | 7 14 - 1|11
Tema 9. BrumiB reoxiMi4HOTO CEpeIOBHUINA HA PO3BUTOK 1 XiMiuHui | 13 2 - 3|8 13 - 1|12
CKJIAJ] POCJIHH.
Tewma 10. bionorigyauii kpyrooOir pedoBuH y rpupoji. OcodmuBocti | 12 3 2 -7 13 - - | 12
Kpyroo0iry y cucteMi IpyHT-pOCIIMHA B 010I[€HO3aX Ta arpoleH03ax
PI3HUX TIPUPOTHUX 30H.
Tema 11. bioreoxiMidH1 HUKJIN XIMIYHUX €JIEMEHTIB. 13 3 2 - | 8 12 1 -1 11
Tema 12. Hoocepa. TexHoreHHa mirpaitist €1IeMEHTIB. 11 2 2 - | 7 12 - - |11
Pazom 3a 3micmosum mooynem 2 75 15| 8 | 7 |45 90 2 2 | 68
Pazom 3a Kypcom 150 | 30 | 15 | 15|90 | 150 4 4 1136




Temu NPAKTHIHHX 3aHATH

No KinpkicTs roauu
3/m Hazga Temu Jenna | 3aouHa
dbopma | dopma
1 | TeopeTnyHi OCHOBH €KCIIEPUMEHTY B O10reoXiMii. 1 1
2 | Knacudikanii MmeToaiB aHamizy B 6ioreoximii. XimiuHi 2 1
METOJIM aHAJI3Yy.
3 | ®i3uyHI Ta MATEMATUYHI METOIM AHAII3Y. 2
4 | biojmoriuni  Metoau  aHamizy. biloiHgukarmis  Ta 2 1
Ol0TeCTyBaHHS.
5 | bioreoximiyHu# MK  KapOOHY, TiApOreHy Ta 2
OKCHUTCHY.
6 | bioreoxiMiuHi IMKIW KaJlifo, KajbIlil0, HATPIIO Ta 2 1
BAKKUX METaJIB.
7 | bioreoximiuni 1ukiu  ¢ochopy, HITPOTEHY Ta 2
TIOMIHIIO.
8 | Hoocdepa B.1. Bepnancbkoro. TexHoreHes. 2
Pazom 15 4
Temmn 1adopaTOpHUX 3aHATH
No KinpkicTs roaun
5 /1_1 HazBa temu Jlenna 3aouHa
dbopma dbopma
1 Texnika maboparopHoi pobotu. KinbkicHuii Ta 3 1
SAKICHUW aHaji3 B 010Teoximii.
9 BI/I3Ha‘-IeIiH$I KUIBKOCTI HITPATIB Y IJI0JI0BO-OBOYEBIi 9 1
POJTYKITHi.
3 | Bigbip mpob BoaM, 3aBUCIIOI PEYOBUHH TA MYITY. 2
4 Bia0ip npo6 atmocdepHoro nositps. Bigdip mpob 2
Olomarepiaiy.
5 | KanopumeTtpuunuii anamis. 2
6 | Xpomatorpadisi. 2 1
7 | CnexTpoMeTprudHi METOJI aHaJi3y. 2 1
Pazom 15 4
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3aBaaHHA 11l CAMOCTIiHOI po0oTH

No KinpkicTs roaun
5 /;1 Haza Temn JlenHna 3aoyHa
dbopma dbopma
1 | [linrotoBKa A0 MPaKTHYHUX POOIT 20 30
2 | IlizrotoBka /10 1a0OPATOPHUX POOIT 20 30
3 | Pedepar 20 30
4 | TTigroToBKa O MOYIBHUX KOHTPOJIHHUX POOIT 30 46
Pazom 90 136
Temmu pedepaTuBHUX POOIT
No Ha3Ba TeM 1HAuBITyaJIbHOI pOOOTH
1 [Toap0B1 METOAH HOCIIIKECHHS.
2 Metoau crieniaibHOTO MPU3HAYCHHS y 610re0XiMii.
3 ["eoindopmalriiftHi TEXHOJIOTI y G10reoXimii.
4 Buau 06’eMHOro anamisy.
5 Xpomatorpadis, ii 3acTocyBaHHA y 610reoXiMii.
6 Mac-cnekTpoMeTpis y reoximii.
7 Buau 6ioinaukaiiii. biorectyBaHHsl.
8 JIroMiHECIIEHTHUI aHaITi3.
9 I'paBimeTpis sik MeTOA aHaII3y 60CYOCTpaTiB.
10 OCHOBHI HaNIPSIMKH JOCIIIJPKEHb Y T€OXIMIi.
11 bioreoximiuni mpoBiHIIIi.
12 BbioreoxiMiuH1 MUK BaXKKUX METAIB.
13 B. I. Bepnaacbkuii Ta 10ro Biaj y po3BUTOK 010r€0XIMii.
14 Posb XIMIYHHX €J1€MEHTIB Y PO3BUTKY POCIIHH.
15 MikpoeseMeHTH Ta i1 poJib Y pO3BUTKY OpraHi3My JIOJUHHU.
16 bioreoximis oxy.
17 3HaueHHS BUBYEHHS T€OXIMIYHUX Oap’€piB JJIsl PO3BUTKY
MIHEpaJorii Ta TeoJortii.
18 JIir"iH, MOTO0 POJIb Y HABKOJIUIIIHHOMY CEPEIOBHILII.
19 3aKOHOMIPHOCTI PO3MHOJIIITY TEXHOT€HHUX PAJIIOHYKIIAIB Y JTICOBUX
nanamadrax.
20 [Tpuniunu 6i0reoXiMivHOTO paiOHYBaHHS.
21 bioreoximiuni enaemii. Pocimaun-enaemiku.
22 Po3Butok 6ioreoximii sik Hayku. OCHOBHI HAyKOBI IITKOJIU B
VYkpaiHi.
23 Texnorenes. TeXHOTeHHI1 aHOMATII.
24 bisiku Ta iXH4 poJib y OpMYBaHHI IPYHTY.
25 ['yMiHOBI KHCIIOTH Ta QYIBBOKUCIOTH. [XHS posb y popMyBaHHi
TPYHTY.
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6. MeToau HAaBYaHHA, 32C00M TiarHOCTHKHU Pe3yJIbTATIiB HABYAHHS Ta METOAU

iX IEeMOHCTPYBaHHS

HaOyrTss 3100yBavamMu  HEOOXITHUX KOMIIETEHIIIM BiIOYyBa€TbCs dYepes

3aCBOEHHSI MPOTPaAaMHOT0 MaTepialy Ta aKTHBI3AIlil0 HABYAJIBHOTO MPOIECY, a

caMme.

po0OTOIO 3 JIITEPaTypPOIO - OMPAIOBAHHS PI3HUX BUIB JHKEpPET, CIIPSIMOBaHE
Ha (opMyBaHHS HOBUX 3HaHb, 1X 3aKpIIUICHHS, BUPOOJICHHS BMiHBb 1
HaBUYOK;

MOSICHEHHST - CJIOBECHE PO3KPUTTS MPUYMHHO-HACTIIKOBHX 3B'SI3KIB 1
3aKOHOMIPHOCTEHl y PO3BUTKY MPHUPOAM, JIOACBKOTO CYCHUIBCTBA 1
JTIOACHKOTO MHUCIICHHS;

JUCKYCIi - 0OMIH MOTJISIaMU 1[0JI0 KOHKPETHOI MPOOJIeMHU 3 METOI0 HA0yTTH
HOBUX 3HaHb, 3MIIHEHHS BJIacHOI JyMKH, (QOpMyBaHHA BMIHHS ii
00CTOIOBATH;

JUCOYT - IUIECHPSIMOBAHE 3ICTaBJICHHS PI3HUX MOIVIAIB HA HAyKOBY YU
CYCIIUJIbHY TPOOJEMaTUKy 3 METOI (OpMyBaHHsS Yy 3100yBadiB OI[IHHUX
CYJIKEHb, 3MIITHEHHS CBITOTJISITHUX TO3UIIIH;

J€MOHCTPYBaHHS - HAOUHO-YYTTEBE O3HAMOMIIEHHS 3/100yBayiB 3 SIBUILAMHU,
npouecamu, 00'eKTaM1 B iX IPUPOJHOMY BUTJISI;

[Ipn BUKNanaHHI JIEKIIHHOrO MaTepialy 3aCTOCOBYEThCS $K KJacM4YHa

dbopma y BUTIISIAL JIKLIT-TIPEe3EHTAalll1, JICKIIi-I0MOBI/I1, a TAKOX JISKI[Ig-CcIiBOeciia,
JeKUis-nuciyT. TakoX BUKOPUCTOBYIOTHCS BlAeoMareplaiv, ayauoMaepiaiu, a
TaKO>XK CX€MaTHYHA HAOYHICTb.

[Ipu mpoBeneHHI MPAKTHYHUX POOIT 3aCTOCOBYIOTHCA METOJ MIKpo(doHa,

MeToa «MO3KOBOTO HITYPMY», METOJ KYPHATICTCHKUX PO3CIITyBaHb, JIEKIi - B
irpoBiit popmi 1HTEpB't0, Mpec-KOH(GEpeHIlli TOoIIo; MPOOJIEMHUN METOJ, METO]
CIOCTEPEKEHHS, UTFOCTPATUBHI METOAM, & TAKOK KOHTPOJIb Ta CAMOKOHTPOb.

[Tpu npoBeneHH1 1a60paTOPHUX POOIT BUKOPUCTOBYIOTHCS

IHCTpYKT@X - O3HaWOMJICHHS 31 cloco0aMyd BHUKOHAHHS 3aBjaHb,
IHCTpYMEHTaMM, Marepiajamu, TEXHIKOI Oe3lekH, MOoKa3 omepamii Ta
oprasizailiro pooo4oro micris;

CIIOCTEPEKEHHS - TpUBAJIC LIJIECIPSIMOBAHE CIPUMMaHHS O0'€KTIB YU SIBHIIL
13 (ikcariero 3MiH, sIKi B HUX BiIOyBarOThCsl, 1 BUSIBJICHHS Ha Iii OCHOBI
BHYTPIIIIHIX 3B'SI3KIB 1 3JICKHOCTEHN, PO3KPUTTS CYTHOCTI SIBUIIT;
eKCIIepUMEHTaJIbHE TOCI1KEHHS.

3acobaMM OIIIHIOBaHHS Ta METOJAAMM JIEMOHCTPYBAaHHS pe3yJbTaTiB

HaBYaHHS 3/100yBaviB €:

. €K3aMEH;
. NPaKTUYHI poOOTH;

. nabopatopHi poOOTH;
. 3axucT pedeparis;

. MOJYJIbHI KOHTPOJIbHI pOOOTH.
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/. ®OpMH MOTOYHOI'0 TA MiICYMKOBOI0 KOHTPOJIIO

JlocsiTHeHHsT ~ CTyAeHTa  OIiHIOThC 32 100-0ainbHOIO  CHCTEMOIO
VYHiBepcuUTeTy.

[lincymMkoBa OIlIHKa HaBYAJIBHOTO KypCy BKJIIOYae B ceOe OIIHKH 3
MOTOYHOr0 MoOAyJbHOro KoHTpomto (ITKM), 3axucT 3BITIB 3 Ja0OpaTOpPHUX Ta
MPaKTUYHUX pOOIT, BUKOHAHHS €TaliB 1HAMBIAYalbHOTO 3aBJaHHs Ta pedepary. Y
KOXXHOTO KOMITOHEHTa CBOSl YacTKa B 3arajbHId CHCTEMI OLIHOK. Y MPOMIKHHX
OIMIHKAX CTyIeHT Moxe HaOpatwu Big 0 OamiB mo 100 Gami. [lim xkomMmoHeHTOM
IPOMIKHHUX OI[IHOK PO3YMIIOTBCA TMOTOYHI OIIHKK TPOTITOM CEMECTpy 3a
BUKOHAHHS JIabopaTOpHUX Ta NMpakTuyHuX pooiT, [IMK, 3axucty pedepary.

VY pa3i yCHilIHOTO HaBYaHHSA MOTSITOM CEMECTpY, TOOTO CBOE€YACHOTO Ta
AKICHOTO  3aXHUCTy J1a0OpaTOpHUX Ta MPAKTUYHUX  POOIT, BUKOHAHHA
IHAUBIAYyAJIbHUX 3aBAaHb, pedepary, MOAYJIbHUX KOHTPOJBHUX poOIT Ta
OTPUMaHHS MIHIMaJIbHO BCTAaHOBJICHOI CyMHU OaliB 3a YCl KOHTPOJIbHI 3aX0/u (He
Menmie 60 OaniB), MiACYMKOBa OLlIHKAa MOKe€ OYTH BHCTaBJIeHa 0€3 CKIIaJaHHs
iciuty. CTyneHT, skuii HaOpaB 3a BCl KOHTPOJIbHI 3axoau MeHiie 60 Oaris,
CKJIaJIa€ MJCYMKOBUN CEMECTPOBUN eK3aMeH (IIPOBOJIUTHLCS Y MUCHMOBIN (popmi B
€K3aMEHallIHYy CEClI0), A0 SIKOTO BIH JOIYCKA€ThCS, SKILO MA€ 32 BUKOHAHHS BCIX
nepeadayeHuX €JIEMEHTIB MOAYJIIB HEOOXiJIHY MiHIMalIbHY cymy 50 GamiB. SIKino
CTYJIEHT He HabpaB MiHIMaJIbHY CyMy OajiB, TO BIiH HE JIONMYCKAETHCS JO ICIIUTY 1
HOMYy pPEKOMEHAYEThCA HAOpaTh 1[I0 KUIBKICTh 32 PaxyHOK BHUKOHAHHS
JI0AATKOBOTO 1HAWBITyaJIbHOTO 3aBaHHS.

3apaxyBaHHS KpEIUTIB HABYAJIbHOIO KypCy MOXJIMBO TUIBKM MICIs
JIOCSITHEHHSI pe3yJibTaTiB, 3araHoBanux PIIH]I, mo BupaxkaeThcs B OJHIN 3
MO3UTHUBHUX OIIHOK, TIEpe10aueHnX YUHHIM 3aKOHOIaBCTBOM.
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@opMH KOHTPOJIIO pe3yabTAaTiB HABYAJBHOI AISVIBHOCTI CTYIEHTIB Ta IX

OLIIHIOBAHHSA
Bignosiai Ha o
NPAKTHYHAX KpuTtepii oninoBanHst
poboTax
4 BiamoBine mpaBuibHA, TIOBHA, JIOTIYHA, MICTUTh aHAI3,
CHUCTEMAaTH3allll0, y3arajibHEHHs,, BUKOPUCTaHI MIKIPEIMETHI
3B’SI3KH, MICTUTh apTyYMEHTOBaHI BUCHOBKHU.
3 BiamoBine B IiIOMy MpaBWiIbHA, JOCTATHHO ITOBHA, JIOTIYHA;
JOMYIIEHI HECYTTEBI TOMIIKH Ta HETOYHOCTI Y BHKJIAJICHHI
Marepiainy.
2 BigmoBige  4acTKOBO — IpaBWUJIbHA, MICTHTh  HETOYHOCTI,
HEJI0OCTaTHbO OOTPYHTOBAHA.
1 BiamoBinb ~ Mae  CyTTe€BI  TNOMWIKH,  apryMEHTH  HE
c(OpMyJIbOBaH1, BUKOPUCTOBYIOTHCSI HEBIPHA TEPMIHOJIOT1S1.
0 CTymeHT He HaJa€e BiIMOBIII.
Maxcumanvua oyinka cmyoeHma 3a OAHUU KOMNOHEHm Npocpamu. Ol OeHHOI
Gopmu nasuanns — 32 banie (8 pobom no 4 6anu), onn 3aounoi — 16 6anie (4
pobomu no 4 banu).

JlabopaTopHa Kpurepii oniHIOBaHHSI
poobora pHICPIOH
1 2

PoGoTta Ta 3aBmaHHs 10 pOOOTHM BUKOHAHO Yy BCTaHOBJIECHUU
TepMmiH. BukoHaHa caMoOCTIiHO, YiTKO CGOpPMYIbOBaHI IIii,
5 3aBIaHHS JOCIIDKeHb. 3aCTOCOBYBAJIMCS KOPEKTHI METOIU
OOpOOKHM OTpUMaHUX pPe3yIbTaTiB. Y BHUCHOBKax IMpOBE/EHA
KOpEKTHA IHTEepIpEeTaIlisi pe3yJIbTaTiB.

PoGota Ta 3aBHaHHS BHUKOHAHO Yy BCTAHOBJICHHUH TEpPMiH.
BukoHaHa caMOCTIiHO, 4ITKO c()OpMYyIbOBaHI 1I1JI1 Ta 3aBJIaHHS
4 nociipkeHb. CTyI€HT BUKOHYE JaOOpaToOpHy poOOTY 3rigHO 3
THCTPYKIII€IO, 1HOMI MiCJIA KOHCYJbTAIlll BUKJIalaya; B LIJIOMY
MPaBUJIBLHO CKJIAJIAa€ 3BIT Ta pOOUTH BUCHOBKHU.

Po6oTra Ta 3aBmaHHS BHKOHAHO 3 MOPYIICHHSM BCTAHOBJICHUX
TepMiHiB. CTyJIeHT BHUKOHYy€ JabopaTOpHy poOOTY 3TiHO 3
3 IHCTPYKITI€I0, 1HOAI MICHSI KOHCYJbTAIlli BHUKJIAJada; OIHUCYE
CIIOCTEPEKEHHS; CKJIaJa€ 3BIT, IO MICTUTh HETOYHOCTI Yy
BHCHOBKAX Ta MOMUJIKH.
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[TponoBkeHHs TaOIUIT

2

PobGoTa Ta 3aBmaHHS BHKOHAHO 3 TMOPYIICHHSIM BCTaHOBJICHHUX
TepMmiHiB. CTyJIE€HT BUKOHY€ JIa0OpaTOpHY 3TiIHO 3
IHCTPYKIII€10; CKJIaJCHUH 3BIT MICTUTh HETOYHOCT] Y BUCHOBKAX
Ta TIOMUJIKH.

PobGoTa BUKOHAHA 3 MOPYIICHHSIM BCTAHOBJICHHX TepMiHiB. He
BUKOHAHE 3aBaHHs 710 Hei. CTyIeHT BUKOHYE Jab0paTOpHY Mij
KEpPIBHUIITBOM BHKJIa/1a4ya; CKJIAJICHUHA 3BIT MICTUTh HETOYHOCTI
y BUCHOBKAX Ta TOMIJIKH.

Po6oTa Ta 3aBaaHHs 10 HET HE BUKOHYBAJIUCS.

Maxcumanvua oyinka cmyoenma 3a Oanuti KOMNOHEHM Npocpamu. Oiisi OeHHOL
Gdopmu nasuanns — 40 oanie (8 pobom no 5 6anu),; ora 3aounoi — 20 oanis (4
pobomu no 5 6anis).

Ouinka pedeparuBHoi podoTH

baun Kpurepii oniHloBaHHA
Jenna | 3aouyHa .
JpyxkoBaHa yacTuHa pedepaTuBHoi podoTH
dopma | hopma
1 2 3
Pedepar BukoHaHuii Oinble, HIK Ha 15 cTOpiHKax.
5-6 19-28 | Ilpesenranis Ha 6-10 crnaiiniB. Pedepar ta crnmcok mxepen
o(opMJIEH1 BIJIMOBITHO 10 HOPMAaTUBHUX JOKYMEHTIB.
3.4 9-18 Pedepar Bukonanwuii Ha 5-15 cropinkax, BifacyTHiii 3mict, a6o
CITUCOK BUKOPUCTAHUX JKepes. HasBHICTh pe3eHTartii.
1-2 1-8 Pedpepar Buxkonanuit Ha 2-5 cropiHkax. BiacyTHs
Mpe3CHTAIlisl.
0 0 PoboTa He BUKOHYBanach.
YcHuii 3axuct pedepaTUBHOL pod0TH
3axyCT 13 BUKOPUCTAHHSAM IMIITOTOBJICHOT TpE3eHTAaIlli, sKa
MOBHICTIO BiAmoBimae Temi pedepatnBHOi poboTH Ta
6 13-16 | mocniIOBHOCTI BUKJIAJCHHS MaTepiany. Y CHa JOTOBIAb YiTKA,
JoriyHa, 3 BHCHOBKaMH, 0€3 HEOOIPYHTOBAHUX IMay3 Ta
3YNUHOK 32 BCTAHOBJICHUI yac.
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[TponoBkeHHs TaOIUIT

1 2 3
3axuCT 13 BUKOPHUCTAHHSIM TMIATOTOBJICHOI MpE3eHTallli, ycHa
4.5 7.12 JOTOBiNp  JIOTIYHA, 3  BHCHOBKaMH, 3  JICSIKUMU
HE3aIUTAHOBAHUMH TIay3aMU, 3aTSTHyTa a00 HaBIAKH JTyXkKe
KOpPOTKa.

3axUcT 13  BUKOPUCTaHHSM  MIATOTOBJIEHOI  KOPOTKOI
Impe3eHTallli, ycHa JOIMOBiAb HEYITKa, 3 TMOPYIICHHIM
1-3 1-6 | moriyHOrO MOPSAJKY, MOXKJIHMBO, O€3 BHUCHOBKIB, 0€3 BCTYIy
ab0 3 JAESKUMH HETOYHOCTSIMHU, 3 aKTUBHHUM BUKOPHUCTAHHIM
TEKCTY JIOTOBI/II.

0 0 PoOora He 3axumaacs.

12 44 Pazom

IHoToyHuii MOAYILHUNA KOHTPOJIb

Bxitouae HanucaHHs KOMITIEKCHOT KOHTPOJBLHOI POOOTH, sIKa OIIHIOETHCS B
10 OauriB, 1 CKJIaAA€THCA 3 TAKMX KOMITOHEHTIB.

Ha3Ba koMnoHeHTY banu Kpurepii ouiHroBanHst

[IpaBunbpHa BIANOBIb, SKa
OIHIOETRCA y 2  Oanwm,
5x2 6anu =10 |HemoBHa  abo0  YacTKOBa
OaiB BIINOBIIb — 1 oair;
BiACyTHICTh BimmoBigi — O
6aimiB. Becboro 5 nuraHs.

[IuTanus 3a TeMOIO
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Icnur

[IpoBoaUTHCS Yy MUCBMOBOMY BHUTJISAI (JI0JaTKOBO), OILIIHIOETHCS B 15 Oartis,
1 CKJIQAa€ThCS 3 TAKUX KOMIIOHEHTIB:

Ha3Ba KOMIIOHEHTY banu Kpurepii oniHroBaHHsA

3 npeacTaBieHuX 3-4 BapiaHTIB,

Tectn ox1 Gbam =5 noTPIOHO MiAIOpaTH MPABHIBHY
OajiB BiamoBiab. Bcroro 5 TectoBHX
3aB/aHb.

[IpaBunbHa  BIAMOBiNb,  sIKa
OIIHIOETHCS Y 5 OaiiB; HEMOBHA
BIMOB1Ab 200 Ta, IO MICTUTH 1-
) 2 NOMMJIKK — 3-4 Oajii; HemoBHA
2x5 6aniB = 10 . >,
IIntanns Sais a00 yYacTKoBa BIANOBIAL — 2
Oanu; ySABIGHHS TMPO  TEMY
nutaHdHs — 1 Oal; BIJICYTHICTh
BianoBial — 0 Oams. Bceoboro 2
MU TaHHS.

MakcuMaJibHA KIJIBKICTL 0aJ1iB

dopmMa KOHTPOJIIO
Jlenna gopma 3aouHa ¢opma

Bukonanust npaktuyHux podit | /x4 OaniB = 28 6aniB | 4x4 Gaini = 16 6aiiB

Bukonanus naboparopaux pobit | 8x5 6amniB =40 6aniB | 4x5 6ani = 20 6aiiB

Pedepar 1x8 6aniB = 12 6aniB (1x44 Oanu = 44 6anu

[ToTounuii MoayapHUN KOHTPOE | 2x10 6aniB = 20 6aniB 2x10 6aniB = 20 Gani

Pazom 100 100
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Jlenne BigaiICHHS

3a0uHe BIIUJIEHHS

Kinbkicth Kinbkictb
Bun pobotu Sais Bun podotu Sais
T1 [IpakTruna poboTa 4 [IpakTnuna 4
Ne 1 pobota Ne 1
T2 JlaGopatopHa 5 JlaGopatopHa 5
pobota Ne 1 poboTta No 1
T3 JlaGopatopHa 5
po6orta No 2
3M 1 - -
T4 [IpakTuna poboTa 4
Ne 2
[IpakTuna poboTa [IpakTnuna
1 Ne 3 4 pobota Ne 2 4
JlabopaTtopHa JlabopaTtopHa
16 poborta Ne 3, 4 10 poborta No 2 >
MK 1 KonTtponbsHa 10 KonTtponbsHa 10
poboTa pobota
[IpakTyna poboTa [IpakTnuna
17 Ne 4 4 pobota Ne 3 4
JlabopaTtopHa JlabopaTtopHa
18 pobora Ne 5, 6 10 po6orta No 3 >
JlabopaTtopHa JlabopaTtopHa
T9 5 5
IM 2 po6ota Ne 7, 8 pobota Ne 4
T10 [IpakTyHa poboTa 4 ) )
Ne 5
T11 [IpakTuuna pobota 4
No 6 [IpakTuna 4
[Ipaktuuna poboTa pobota No 4
T12 4
No 7
MK 2 KonTposbHa 10 KonTposbHa 10
poboTta poboTta
Pedepar 13
3aXHCTOM, 3aBaHHA 12 3aBIaHHA 44
pe3eHTalls
Cyma 100 100
JlonaTkoBO
Hincymrosuid Ex3amen 15 Ex3amen 15
KOHTPOJIb
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9. 3aco0u HABYAHHSA

3 MeToro 3a0e3MeYeHHs] HA0YHOCTI JISKI[IM Ta MPaKTUYHUX 3aHATH MiJl Yac iX
MIPOBE/ICHHS] BUKOPUCTOBYIOTHCS TaKli HAOYHI MaTepiajii: TEeMaTU4Hl IJIaKaTH,
CXEMH, CIeliali30BaHl KapTH, MaTPHIll 1 TAOIHIN TJIaHIB €KCIIEPUMEHTIB peaIbHO
BUKOHAHUX HAyKOBHX JOCHIIKEHb, aHOTOBaH1 1 mmijgcyMkoBi 3Bitu HJIP, OB/,
npoekTHa nokymenTaiis, JICTY, 'OCTu ta iHI1a HOpMaTUBHA JOKYMEHTAII1sl.

Takox cTyaeHTaM HAJa€ThCS MOXKIIUBICTH OTPUMATH €JICKTPOHHUMA BapiaHT
KOHCITEKTY JICKIIIH Ta BCIX METOJAMYHUX PO3pOOOK KadheapH.

Sk HAOUHWI MaTepian Ha JICKI[iSAX Ta MPAKTHYHUX 3aHATTSIX 3aCTOCOBYETHCS
npe3eHTanii. Ha choroiHi Ha MpakKTUYHUX 3aHIATTAX BIPOBADKYIOTHCS 1HHOBAIIIITHI
MeToau Ta (OopMH HaBuaHHS, Taki sk BukopucranHa GPS — wasiramii npu
MOJIbOBHUX JOCIIHKEHHSIX, KOOIEPAaTUBHE HAaBYaHHSA: poOOTa TpyIlaMu, Iapamw,
poTarisi TpiiikamMH;, KOJICKTUBHO-TPYINOBE HaBYaHHS: METOJ MikpodoHa Ta
MO3KOBOTO IITYpMY; P13HI CydacHi (pOpMHU BEICHHS JUCKYCiil: KOH(EpEeHIis, mpec-
KOH(pepeHIIis, 1edaTu.

3 MeETOW pO3’SICHEHHS HAWOUIBIN CKJIQJHMX TUTaHb JUCIHUIUIIHK Ta
MIJBUIICHHS SKOCTI BUKOHAHHS 1HJIMBITyaJIbHOTO 3aBAaHHS MPOBOASTHCS TPYMOBI
Ta 1HUBITyaJIbHI KOHCYJIBTAII 32 pO3KJIaIoM Kadenpu.

[lin yac mpoBeNeHHS KOHTPOJBHUX 3aXOJiB PIBEHb 3aCBOEHHS MaTepiaiy
3MICTOBOTO MOYJISl OIIHIOETHCS IUIIXOM IPOBEACHHS MOIYJIBHOI KOHTPOJBHOT
po6otu (MKP) Ta 3axucty n1abopaTopHUX poOiT.

10. PexomennoBani qkepesia ingopmauii
OcHoBHa:

1. OcHoBu Oioreoximii: HaBuanbHUHN mociOHuk / C. 1. Ilexmictpenko, H. B.
[Tonomapenko, B. M. Ilomimyxk, C. A. Ilomimyk, O. C. ILlexMmicTpeHko; 3a
penakmiero C. 1. [lexmictpenko. bina [lepksa, 2023. 183 c.

2. Hmutpyk FHO. M., bepbeur M. A. OcHoBu Oioreoximii : HaBYAJIbHUN
nocioruk. Yepnismi: Kuuru — XXI, 2009. 288 c.

3. Pymummn C. JI. bioreoximisi 3 ocHOBaMu €KOJOTii : HaB4. moci6. J[Himpo:
Cepennsik T. K., 2023. 320 c.
4. Mitpscosa O. I1. Ximist 3 ocHOBaMM 610reoXiMmii : HaBuadbHUM MociOHUK. K.

: Konnop-Buaasaunrso, 2016. — 384 c.

S. €pmakoB B. B. T'eoximiuHa ekojoris i 010T€OXIMIYHI KPHUTEpii OLIHKH
€KOJIOTIYHOI'0 CTaHy TakCOH1B Oiochepu. [ eoximis, Ne 2, 2015. C. 203 — 331.

6. Knimxkina 1. 1., JIucumpka C. M. bioreoximis. Memoouuni pexomenoayii 0o
BUKOHAHHS NPAKMUYHUX pobim cmyoenmamu cneyianvHocmei 101 «Exonoziay,
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183 «Texnonoeii 3axucmy HaskoauwHbo2o cepedosuway. ainpo: HI'Y, 2017. 32
C.

7. Mapuyk I'. IlI., bina T. A. TeoxiMis MOBKULISA: HaBYAIbHUN IOCIOHUK.
Xepcon: Omnai, 2018. 242 c.
8. Hazapenko 1. 1., bep6ens M. A., Imutpyk FO. M. bioreoximisi: HaBYaIbHUI

nocioHuk. Yepnisii: Pyra, 2004. 140 c.

9. [Imanmii B. M., be3znenexxaux JI. A. OcHoBu 6ioreoximii. XepcoH.. B-Bo
Omnni-ITmroc, 2020. 176 c.

10.  Pynummn C. OcHoBu 6ioreoximii. K.: Axagemis, 2013. 348 c.

11. Tpoxumenko I'. T'. bioreoximia. Kypc nekmiii. Yactuna 1. Mukonais: Bua-
Bo HYK, 2007. 32 c.

12.  ®enmopoBa I'. B. Ilpaktukym 3 Oioreoximii s exosoriB: HapuampHuii
nocionuk. Kuis: «KHT», 2007. 288 c.

13. ®emumun b. M., 3a6noupka O. C., JopoxoB B. I., ITaBmok I'. B.,
Boek M. B. Ximig 3 ocHoBamu Oioreoximii. HaBuanpHuii mociOHuk. JKutomup:
Bunasaunteo JKHAEY, 2010. 546 c.

14, ®emumun b. M. Ta iH. Exosoriyna Ximis : HaB4aIbHUN MOCIOHUK. XEPCOH:
Omnni, 2018. 516 c.
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JlomaTok

ITuTanHs 1J8 MOAYJIBLHOT0 KOHTPOJIIO

o 3micToBOro Mmoay o 1. Bupuennsi 6iocpepu sik CTPYKTypPHOI
000JI0HKHM IVIAHETH 3 CUCTEMOI0 0i0reoXiMiuHMX 3B'SA3KiB Ta (PyHKUIM.

Tema 1. Merononoriuna ocHoBa Oloreoximii. IcTopiss BHUHHKHEHHS

HAayKOBOT'O HAIPSIMKY.

1. BusnaueHHs 010reoximii.

2. Tpu mpuHLIUNN yHPaBIiHHS TEOXIMIYHOIO MISIIBHICTIO XKUBUX OPTaHI3MIB y

A

8.
9.

oiocdepi.

Tpu acrieKTH reoXiMIYHOIL JiSTIbHOCTI )KUBUX OPraHI3MiB.
BusHaueHHs ’K1BOi peUOBUHU.

3B’s130K 010T€0X1Mii 3 IHIIMMHA HayKaMH.

3aBaaHHsa 010reoxiMmii.

Tewma 2. CyyacHi MeToIM aHaJi3y B 010T€OXiMIi.

Sk  xmacu@ikyroThCs METOIM B 0I0reoxiMii, BUXOIAYU 3 MPUHIUITY
JOCIIIKEHHSA ?

SIk1 METOAM Ha3UBAIOTh OPraHOJEITUYHUMU?

BigMiHHOCTI AUCTAHIIMHUX 1 KOHTAKTHHUX METO/IIB.

10.51Iki peaxriii Ha3MBarOTHCS sIKicHUMH? HaBemiTh puka.

11.5x BIAPI3HUTH BJIACHI peakxiii Bijl 3arajbHUX?

12.11lo Ha3uBaEeTHCA YYTIMUBICTIO peakiiii? Bix akux ¢hakTopiB BOHA 3AJICKUThH?

13.11o chiapbHOTO MK KITBKICHUM 1 SIKICHUM aHajizoM? Y 4oMy pi3HUILS?

14.5Ix1 Bugu TpaBiMeTpii Bam Bigomi?

15.5lxkumMu  TprsIagaMyu  BUMIPIOIOTH TYCTHHY pPO34YHMHY, HOro o00'em, Mmacy,

TeMneparypy, Beauuuny pH?

16.®i3uuH1 MeToH, 1X CyTHICTb. [Ipuknanu.

17.®i3uko-ximiuni metoau. [Ipuknagy.

18.bionoriuyni MeToM aHaNi3y, KiIacuikaIris.

19. Buau Gioigaukariii.
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20.HaBeniTe npuKIaau 3aCTOCYBaHHs B 010reoXimii 010TeCTyBaHHSI.

Tema 3. bioreoximiuyne BurpoOyBaHHsA. MeToau BiOOpY MOpoO pi3HUX
KOMIIOHEHTIB CEpPEIOBUIIA Ta KUBOI PEUOBHHHU.

21.TlpaBuna TexHiku O€3MeKH B XIMiUHI JJabopaTopii.

22 5lxi OyBalOTh TMOXMOKM BHUMIPIOBaHb. 3 4YMM BOHHU moB's3aHi? Yum
CUCTEMATHUYHI TIOXUOKH BiJIPi3HSIOTHCS Bl BUTTIAIKOBUX?

23. SIki icHYIOTB criocoOu BimOopy mpod aTMoCcEepHOTO MOBITPs?

24.1llo moegHye MeETOJ KBapTyBaHHS 1 MeTod «KoHBepTa»? B dwomy ix
BIJIMIHHICTE?

25.Ha3BiTh qucTaHIlilHI 1 KOHTaKTHI METOJIN BiIOOPY TPYHTOBHUX MPOO?
26.51x BimOyBaeThCs BiOip mpood Boan?

27.]1ns1 4oro HeoOXigHE KOHIEHTpPYBaHHS Boau? Skumu crnocodbamMu BOHO
31HACHIOETHCS?

28 Axumu Pi3UYHUMU METOaMH O30yTUCS JOMIIIOK Y BOI1?

29. Ha3BiTh JDKepena 3aBHUCIOI PEYOBMHHM Yy BOJAl. SKUMH crioco0aMu
KOPHUCTYIOTBCS JJIS BIIOKPEMJICHHS 3aBUCIIMX YaCTOK BiJl BOAHOTO PO3YMHY?

30.111o Take cemuMeHTAIlis 1 JUIsI YOTO BHKOPUCTOBYETHCS CEIMMEHTAIlIiHA
rnactka?

31.IIpaBuna BigOOPY Pi3HUX YACTHH POCIIHUH.

32.I1po 110 TOBOPATH MOP(OIOTIUHI 3MIHH POCTUH?

33.3 SIKOI0 METOIO TPOBOASTH XIMIYHHIA aHaI3 POCITUH?

34.5Ixi mpaBuna BigOopy mpod 0BOUEBHUX 1 MIOKOBUX KyIbTyp?

35.41ki KuBi OpraHi3Mu BIOMBAIOTH CTaH HABKOJIMIIIHBOTO CEPEIOBUIIA?
36.51ki XIMIYH1 €JIEMEHTH aKyMYJItO€ BOJIOCCS?

37.11lo Take «cepeans mpoda»?

Tewma 4. biocdepa ta Buenns B.1. Bepuaacekoro mpo 6iochepy.

38.0cHOBHI B1acTUBOCTI O10chepu.

39.Ponb k1BOT peuOBUHU B T€OJIOTIYHIN 1CTOPIT 3eMIi.
40.XapakTep nposiBu 6iocdepu y KOCMOCi.

41.Mexi1 6iochepu.



25
42.Bigainu npupoHAX KOMIUIEKCIB.
43. KonTrHeHTanbHa o0acTh 0iocdepu, ii 0COOIMBOCTI.
44, Okeaniyna obsacth 0iocdepu, i1 0COOTUBOCTI.
45. lensdora obnacts 6iochepu.
46. 1o € pe3ynpTaTOM OpraHizoBaHOCTI 6iochepu?
47. CTIMKICTh Ta CaMOPETYJISIIS Y TTPOIIECl PO3BUTKY Oiochepu.

48. I11o Take 610r€OIIEHO3, HOTO OCHOBHI BIACTHBOCTI.

Tewma 5. 'eoximMiuH1 TanamadTy Ta iXHA KIacuikaris.

49. Turnu enemenTapaux Janamadris. [Ipuxmany.

50. Knacudikaris reoximiuaux nangmadris. [Tpuxmamu.
51. AGiorenHi Ta 6ioreHH1 JaHmadTH.

52. Ilo Take TexHOTeHHUH JaHIIA(T.

53.0OCcHOBHI KOMIIOHEHTH OiocdepH.

54. Jlitocdepa, ii BIaCTUBOCTI.

55. Mikpo-, MaKpo- Ta yabTPaeIeMEeHTH JIITOCHEPH.

56. IIlo Take kmapk?

57. I'iapocdepa, i XiMiuHI BIACTUBOCTI.

58. Tunm BoO.

59. )KuBa peyoBuHa, i1 CKJ1a/10B1 YaCTHHHU.

Tema 6 OpraniuHi CIOIYKH Ta iX TpaHCPOpMaLis.
60.®Dopmu BIUTMBY OpraHi3MiB Ha HABKOJIUILIHE CEPEIOBUIIIE.
61. Ha3BiTh OCHOBHI eTanu Tpanchopmarlii O1IKIB.

62. I1{o BimOyBaeThCs 3 O1IKaMH y TpyHTI?

63. bioreoximMiuHa poJib BYTJIEBO/IIB.

64. Jlirain Ta fioro BnactuBocTi. Tpancdopmarris JirHIHY.

65. Uum BiApI3HAETHCS peakxilis MiHepasizarii Bij rymidikarii?

66. OCHOBHI BJIaCTUBOCTI T'YMIHOBUX PEYOBHH.

Tema 7. IpyHT Ta posib IPyHTY B PO3BUTKY Oiocdepu.
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67. I'o10BH1 THUIH IPYHTIB.
68. XiMIuHMM CKJIaJ IPYHTIB PI3HOTO THITY.
69.Opraniufi Ta HEOpPTraHiuHI PEYOBUHU IPYHTY.

70. BuzHauTe pojb IPYHTY Yy PO3BUTKY Oiochepu.

o 3micToBOro Mmoay.aio 2. Mirpaiisi pe1oBuH. Bnuims reoximiuHoro
cepeIoBHINA HA XiMIYHMMA CKJIAJ | PO3BUTOK POCAMHHMX TAa TBAPUHHUX

Oprai3mis.

Tewma 8. bioreoximiuHi QyHKIIi KUBOT PEUOBUHHU.

OCHOBHI TUIIU MITpallii peYOBHUH.

Ha3BiTh OCHOBHI YUHHHKH (P13UKO-XIMIYHOI MIrparfii.

Ha3BiTh 30BHIIIIHI Ta BHYTPIIlIHI YUHHUKH MiTparii.

SIK OKHCHO-BITHOBJIIOBAJILHUN PEXXUM BIUIMBAE HA MITPAIIiIO.
3a s1K010 (hOPMYJIIOI0 PO3PAXOBYETHCS IHTEHCUBHICTD Mirpartii?
[Ilo Take iIHTEHCHBHICTH 010JIOTTYHOTO TIOTJIMHAHHS?
BuznaueHHs reoxiMigHOT0 6ap’epy.

Tunu reoximiyaux 0ap’epis.

Buau reoxiMiuaux 6ap’epis.

10. 1o Take TpagieHT Ta KOHTPACTHICTH Oap’epy.

11. Tpu ocHOBHUX OIOT€OXIMIYHUX MPUHUUIINA PO3BUTKY (YHKIIHI

pE€YOBUMHU.

12. T'a30Bi QyHKII1T )KMBOi PEUOBUHH.

13. KonuenTpariiiina ¢GyHKIisI )KUBOi PEYOBHHH.

14. OxucHO-BITHOBHA (DYHKIIISI )KUBOI PEYOBHHH.

15. bioximiyHa Ta 6ioreoxiMiyHa QyHKIIISI )KHBOT PEUYOBHHH.

16. BuzHadeHHs opraHi3MiB-KOHIICHTPATOPIB.

KUBO1

Tema 9. BrumiB reoxiMiqHOTO cepeOBHINA Ha PO3BUTOK 1 XIMIYHUI CKJIa/1
POCIIHH.

17. ®akropu, K1 BILIMBAIOTH HA XIMIYHUHN CKJIA]l POCIIHH.

18. IIlo Take 6ap’epHi Ta 6e30ap’€pHI OpraHi3MHU.
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20.
21,
22,
23.
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JlebinuTHI Ta HAJUTUIIIKOB] XIMiYHI €JIEMEHTH.
Po3noain XiMiYHHX €IEMEHTIB 32 OpraHaMu POCIIHH.
HanexxHicTh pOCIHMH O BU3HAYEHOTO BUY Ta iX XIMIUYHUHN CKIIA.
[I{o Take 6ioreoxiMiuHi MPOBIHIIII?

Busnaure posb XIMIYHUX €JIEMEHTIB Y MIPOSIB1 €HACMIH.

Tema 10. bionoriunuii Kpyroo0ir pe4oBUH y MPHUPO/II.

24.]latiTe BU3HA4YCHHS 010JI0TIYHOTO KPYroO0IiTy PEUOBHH.

25.

CkJ1aioB1 YaCTUHU IIUKITY 010JIOTTYHOTO KPyroooiry.

26.Tpu hopMH HAKOMUYEHHS Ta MEPEPO3MOALTY KOCMIUHOI eHeprii B Giocdepi.

217,
28.
29.
30.
31.
32,
33.
34,
35.
36.
37.
38.

39.
40.
41.
42.

EnemenTu 010reoXiMiyHOTO Kpyroooiry.

Pi3Huirsg Mk O10reHHUMH Ta a010r€HHUMHU [TAKJIAMU.

[TapameTpu 010re0xXiMIYHOTO KPYrooOIiry Ha CyIIIi.

Sk moB’si3aHMM 01070TTYHUI KPYToOOIT 3 IPYHTOYTBOPEHHSIM?
30HAJIBHICTB 010JIOTTYHOTO KPYT000Iry.

Oco651BOCTI 610JIOTIYHOTO KPYrooOiry B apKTHYHHX JaHamadrax.
Oco611BOCTI 610JI0TIYHOTO KPYroo0iry B TYHJIPOBHX IIEHO3aX.
Oco651BOCTI 610JI0TIYHOTO KPYrooOiry y JIicoBiil 30Hi.
Oco65mBOCTI 610JI0TTYHOTO KPYTOO0Iry y JICOCTENOBIH 30HI.
Oco05MBOCTI 610JIOTTYHOTO KPYroo0iry y CTEernoBii 30HI.
Oco0651BOCTI 610JI0TTYHOTO KPYyTroo0iry y 6101ieH03aX apuaHUX TEPUTOPIH.

bionoriynuii Kpyroooir y TponiyHOMY HOsICI.

Tema 11. BioreoximMiudi IUKINA XIMIYHAX €JIEMEHTIB.

Bix qoro 3anexuTh pyXJMBICTh XIMIYHUX €JIEMEHTIB?
OcHoBHI eTanyu 610re0XIMIYHOTO ITUKITY KapOoHy?
Sk xa3siichKa AiSUTBHICTD JIOJUHU 3MIHIOE 0107I0TIYHUN KPyrooOir KapooHy?

3aranpHa cxema 010reoXiIMIYHOTO KPYyroo0iry OKCUTeHy.

43.3aranpHa cxeMa 010re0XIMIYHOTO KPYTroo0iry HITPOTEHY.

44.CxeMu Kpyroo0iry Ba)KKux MeTaiB.
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46.
47.
48.
49,
50.
51.
52,
53.
54,
55.
56.
57,

58
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Tema 12. OcoOauBoOCTI KPyroo0iry y CUCTEMI IPyHT-POCIMHA B 0101I€HO3aX
arpolieHo3ax pizHux npupoauaux 30H. Hoocdepa B.1.Bepnaacekoro.

. IIlo Take Hoocdepa?

PizHuis mix 6iocdeporo Ta Hoocheporo.

o Take TexHoreHes?

ki icHYIOTh crierudivyHi TOKa3HUKH TEXHOTeHEe3y?
Tumnm TeXHOreHHUX TeOXIMIYHMX aHOMAJTiH.
Krnacudikarrist TeXHOT€HHIX aHOMAJTii.

[Ilo Take TEXHOTEHHUI OpPEOJT Ta MOTIK PO3CITHHA?
TexHOTeHH1 TeoxiMiuHi O0ap’epu.

[naxu onTumizallii nepexoay 6iocdepu y Hoochepy.
Tunu nanamadTiB HooCchepu.

[Ilo Take arponanamadrt?

Sxi icHyI0Th MeTOIM OOPOTHOM 31 MIKITHUKAMU?

Ha3BiTe mnpukiiamm OOpOoTHOM 31 WIKITHUKAMH 32 JIONMOMOTOKO MPUPOIHUX
BOPOT'B.

. Ha3BiTh Tpu cTpareriyHi CKIaJ0B1 paiioHaIbHOTO MPUPOIOKOPUCTYBAHHS.



