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BCTVII

[Iporpama BcTynmHOro (paxoBoro BHUMPOOyBaHHS Tmependadae MEPeBIpKY
3IaTHOCTI 70 OMaHyBaHHS HaBUYAJIbHOI MPOTPAMU OCBITHBOTO CTYMEHS «MaricTp» 3a
cnemianbHicTiO 101 « Exosorisi» Ha 0CHOBI 37100yTHX paHIIIe KOMIIETEHTHOCTEH.

Berynne ¢axoBe BumpoOyBaHHS MPOBOAUTHCS Ha KOMIT'IOTEepax y Qopmi
TECTOBOT'O KOHTPOJIIO 3HaHb. 3arajibHa KiJIbKICTh TECTOBUX 3aBJaHb cTaHOBUTH 300, 3
SAKUX BCTYIMHHUKY 3a JOMOMOTOK i1H(OpMaIiiiHOT CUCTEeMH JUCTAHIIMHOI OCBITH
Moodle 3amaetbes 50. KoxkHe 3aBaaHHs MICTUTh YOTHPH BapiaHTH BIAMOBIACH, cepen
SKUX JIMIIE OfHa MpaBwibHA. KOoKHA TpaBHIIbHA BIAIOBINb OIIHIOETHCS y 4 Oamm.
Pesynprat axoBOTO BCTYIMHOTO BUIIPOOYBAaHHSI OIIHIOIOTHCS 3a mikaioro Bix 100
1o 200 GamiB. Ocobu, skl Habpanu MeHile, HDK 100 GamiB, M030aBIAIOTHCS IMpaBa
y4acTi B HACTYITHOMY BCTYITHOMY BUIIPOOYBaHHI Ta B KOHKYPCI.

Jlns  mpoBeneHHsST BCTYyMmHOTO (paxoBoro BHUMNPOOYyBaHHS HOpMa dYacy
BCTAHOBIIIOETHCS HE OUTbINE | aCTPOHOMIYHOI TOJUHH.

XAPAKTEPUCTHUKA 3MICTY NPOI'PAMMU, JUCLUILIIHU, IX TEMU,
IO BUHOCATBHCA HA ®PAXOBE BUIIPOBYBAHHA

1. BATAJIBHA EKOJIOI'TA
1. ExoJsioriuni ¢pakTopu:
[ToHsATTS Mpo exosioriuHi (pakTopu Ta iX cupsiMoBaHicTh. Kiacugikalili eKoJIoriyHux
(dakTopiB.
['oMoTunH1 peakuii: TrpynoBuid e(ekT; MacoBUM €QEeKT, BHYTPIIIHBOBUIOBA
KOHKYPEHII1S.
['eTepoTunHi peakiiii: HEUTpadi3M, MDKBUJOBA KOHKYPEHIIis, MyTyali3M, CUMOI103,
CHUHOMKISI, KOMEHCaJi3M, KBapTUPAHCTBO, KOOIEpallis, aMEHCalli3M, XHKaITBO,
napa3suTU3M.
[TpuHIIMTT KOHKYpPEHTHOTO BUTICHEHHs ["ay3e.
Exonoriyna Hima.
2. ExoJiorist momyisiii:
[cTopis monyMAUIMHUX JOCTIKEHb.
CtpykTypa momyJsiii.
JlnHamika momyssiii.
[IpOlyKTUBHICTh Ta €HEPTeTUKA MOMYJISALIM.
3. ExocucTeMHa €KoJIOTist:
CrpykTypa 610reoneHo3y Ta €eKOCHCTEM.
JlunaMmika, eHepreTHKa 1 MPOyKTUBHICTh €EKOCUCTEM.
bioreoxiMmiuHi Kpyroo0iru Ta HuKIH.
4. I'nodanbHa €KOJIOTIsA:
EBomromist 6iocdepn.
bynoBa ta nunamika 6iocdepu
["eoximiuni 1ukin B 610cdepi
5. ITonATTs Mpo GioNEHO3!
biotienos sk npupoana cucrema. BuzHaueHHs 01011€HO3Y.
CrtpykTypa 61011€HO3Y.



Jlunamika 0101I€HO31B.

6. TexHoJioriuHi raay3i exoJiorii:

[IpomucnoBa (iHKeHepHA) €KOJIOT1s 1 ii HampsMHu.
CuTbChKOTOCIOIapChKA €KOJIOTIsI (arpoeKoIoris) 1 ii HalpsMHU.
JliciBHMYA €KOJIOT 1.

['iapoekouiorisi.

VYpboexkomnoris. byaiBenbHa exonoris. TpaHcmopTHa eKOJOTis.
Kocmiuna ekosoris.

Panioexomoris.

2. EKOJIOI'TA JIKOIUHHA

1. CepenoBuine icHyBaHHS JIIOAUHHA
CepenoBHIIIE KUTTS Ta HOTO KOMIIOHCHTH.
XapakTepucTUKa BJIACHE MPUPOJHOTO CEPEAOBHINA, CEPEAOBHINA IMEPETBOPEHOIO
JIOJIMHOIO, CEPEIOBUILA CTBOPEHOTO JIOJUHOI0 Ta COIadbHOro (ColiaJibHO-
MOJIITUYHE) CepeIOBUIIIA.
B3aemonis monuHu 3 MpUPOIHUM cepenoBuileM. [IpaBo JOAMHU HA €KOJOTIYHO
Oe3meyuHe )KUTTEBE CEPETOBUILIE.

2. Ypoanizauisa. Exosioriuni npooJsemu micr i cin
Ypboekocucrema ta ypoaHizarlisi.
XapakTepucTruka ypooeKOCHCTEM.
®opMyBaHHS ypOOEKOCUCTEM.
Exonoriydi npo6iemMu MICT Ta CLI.

3. JemorpadiuHi npouecu B MOMyJsillissX JIIOJIMHH
XapakTepuctuka  aeMmorpadiuHMX — TPONECIB Yy  JIIOACBKUX  TMOMYJISIfX:
HapOJ/)KYBaHICTh, CMEPTHICTh, 3MiHAa UYMCEJIBHOCTI 1 CKJIaJy HACEJICHHS 3a BIKOM,
CTaTTIO 1 IUTFOOHUM CTaHOM.
«Jlemorpadiuamii BUOyx» Ta gemorpadivyHa peBOJIIOLIS.
JHlemorpadiuna cutyaitisi B YKpaiHi.

4. BuiuB Ha JIIOAUHY MeTeOKJIIMAaTUHYHNX (aKTOPiB
®i3uuHi1 dakTopu arMocdepu, 10 BIUIMBAIOTh HA OPTaHi3M JIIOAUHU: TeMIepaTypa
MOBITPs,, aTMoc(epHUl THCK, BOJIOTICTH TIOBITPS, BITEP, EJIEKTPUUYHUN CTaH
atMocdepu, morojia.
XapakTepucTuKa rpyn noro.
Ananrartisi JIOJAUHU 10 KJIIMaTUYHUX YMOB.

5. XapuyBaHHS JIIOAUHU K €KOJOTiYHUIA (paKkTOp
XapakTepucTuKa Ta 3HAYeHHs OUIKIB, XKUPIB, BYTJIEBOAIB K MOKUBHUX OPraHIYHUX
PEUYOBUH.
Bitaminu. 3HadyeHHs BITaMIHIB [JIsi POCTY 1 PO3BUTKY JIOJUHU. ABITaMIHO3.
Exonoriuai mpobGiemMu XapdyBaHHS JIIOAMHH. XapyoBi Pecypcu 1 MPOJOBOIbYA
Oe3meKa JIIICTBA.
MikpoeneMeHTH, X BIACTUBOCTI Ta BIUIMB Ha JIFOUHY
Oco0aMBOCTI BIUTUBY Ha JIFOJCHKUN OpraHi3M MIKpOEJIEMEHTIB-KaHIIEPOTCHIB.
[nsxu HAAXOMKEHHS €JIEMEHTIB-3a0pyAHIOBAUIB B OPTaHi3M JIFOIUHHU.
6. B3aemoist JTI0AUHH 3 iIHIIMMHU )KUBUMH OpraHisMamMu
B3aemois moauHu 3 CHMOIOTHYHUME MIKPOOPTaHi3MaMH.
B3aeMo/1is T0AMHY 3 TATOTEHHUMH MIKpOOpPTaHi3MaMHu.



B3aemonist MoauHM 3 Mapa3sUTUYHUMH TBApUHAMHU

7. @izn4Hi pakTopH 3a0pyIHEHHS JOBKIJIJIS TA iX BIUVIMB HA JIIOAUHY
PanioaktruBHe 3a0pyAHEHHS! HABKOJUIITHHOTO CEPEIOBUIIIA.
EnextpomaruiTHe 3a0py/THEHHS.

AkycTuuyHe 3a0py/THEHHS.

Bibpariitne 3a0pyaHeHHs.

CaitnoBe 3a0pyTHEHHSI.

Hebe3neuni 1 mKimBi BUpOOHUY1 HaKTOpH.

8. XimiuHi pakTopm 3a0pyIHEeHHS JOBKIJIA TA IX BIUIMB HA JIIOAUHY
ToKCHUYHICTH XIMIYHUX PEYOBHH.

MyTareHHiCTb 1 ii BIUTUB Ha OpPTraHi3M.

BrnuB Ha oprani3m JIOIMHHE BaXKKHX METAJIIB Ta X COJIEH.
[TecTuninmy 1 iX JTist HA OpTaHi3M JIFOAWHH.

[TonixopoBaHi 1uQEeH1IH.

[TominuKIi4Hl apOMaTHUYH1 BYTJIEBO/IHI.

Hitpatu.

MiHepaibHi BOJIOKHA.

[ToBepxHEBO-aKTUBHI PEUOBUHHU.

Jlikapchbki npemnaparu.

HapkoTuuHi 1 TOKCHYHI PEYOBHHH.

TrOTIOHOBHI AWM.

AJIKOTOJ1b.

3. EKOJIOI'ISI MICBKUX CUCTEM
1. YpoOoexoiorist — npeaMer Ta 3aBJIaHHA.
VYpbanizariisi: 3MiHa IPUPOTHOTO CEPEOBHUIIA
Micbke TOCro1apcTBO Ta PECYpCOCIIOKMUBAHHS MiCTa
JlanamadTHO-eKoJIOTIYHA OCHOBA MICTa
Micro sik reTepoTpodHa exkocucTema
Micto siK coIliaTbHO-€KOJIOTIYHA CUCTEMA
Micro sik reTepoTpodHa exkocucTema
2. Micbki 0ioleHO3H Ta IX CTPYKTYPHO-(PYHKIIOHAJIbHA OpPraHi3aiis
Exoronu ypOaHi30BaHUX TEPUTOPIH
Michki 6101I€HO3H
[Tonynsiuist monew Ta ii 310poB’a. CTpyKTypa 1 JMHAMIKa MICBKHX MOMYJISIINA
d1TOBITAJILHICTL TA METOAU 11 OLIIHKHU
Micbke eKoJIOT14HE MIaHyBaHHS
“310poB’s1” MICBKOI €KOCUCTEMH 1 YIIPABIIIHHS SIKICTIO OTOYYHOYOTO CEPEOBUIIA
3. Teoperuuni ocHOBH (piTOMeJTiOpaLil
DiTO1IEHO3 SIK KOMITIOHEHT 0610T€OIIEHO3Y
bioreonenornyna podota hiToreHo3y
diTomemnioparlis Sk 3aci0 ONTUMI3AIlT €KOCHCTEMU
[Tpuniunu ditomenioparllii €eKOTOmy
diTomemniopariist exadoTomy
diTomemniopariisi KJIIMaTOMy
['ymanitapHa ¢yHKiis GpiTtomeniopanii
diTomeniopailisi MiCUE3pOCTaHb



[Tpuponna ditomemnioparris

CuIbChKOTOCIIOIApChKa Ta J1COTOCoapchka (hiToMeNiopartis

diTomemnioparlisi MiCIIE3pOCTaHb PI3HOTO CTYMEHS MOPYIICHb

Hecnpusitinusi reodi3udH1 SBUINA 1 TOTOKHU Ta 1HKEHEPHO-3aXUCHA (iToOMeiopalis
CanitapHo-ririeHiyHa  ¢itomeniopalis B  yMOBaxX 3a0pyJIHEHHS  JIOBKULIA
IPOMUCIIOBUMH, KOMYHATbHIUMH Ta TPAHCIIOPTHUMHU T ANPUEMCTBAMH

4. BIOJIOI'TA
1. OCHOBH CHCTEeMAaTHKHU, MPOKAPIOTH, TPUOU, HUKYi POCTUHU
BynoBa Ta ¢pyHKIIIOHYBaHHS KIITUHU
CucremaTHKa Ta CUCTEMa OPTaHIYHOTO CBITY
[TpokapioTu, HEKITITHHHI POPMH KUTTS
AKTHUHOMIIIETH, TPUOH
Hwuxui Ta BUIII pOCTUHU
2. OcHoBH 300J10Ti1
3oosoris 6e3xpedeTHUX
Tun YneHuctoHori
Tun Xopaosi
Knac Ccasii
Po3BuTOK XUTTS Ha 3emii
3. JIroqguHa T2 ii 310pOB’A
3aranpHuUi OTJIsi OPraHi3MYy JIFOJAWHU
KpoB 1 kpoBooOir
JKuBiieHHS 1 TpaBIEHHS
Enigemiosniorisi, caHiTapis Ta riri€eHa
4. OcHOBH 3arajibHOI OioJIorii
Po3mHOXeHHS 1 IHIMB1yaIbHUN PO3BUTOK OpPraHi3MiB
OCHOBH I'€HETHKH 1 CEIEKINT
[ToxomkeHHs 1 pO3BUTOK KUTTSI
biocepa 1 mroauHa.
OcHOBU eKkoJIOoTii

5. MOAEJIFOBAHHS TA ITPOI'HO3YBAHHSA CTAHY JOBKIJLJIA
1. MoaenoBaHHS Ta MPOTrHO3YBAHHSI PO3NMOBCIKEHHS HIKIIVINBUX BUKH/IB B
aTmocdepy.
MopentoBaHHsT Ta MPOTHO3YBAHHS PO3MOBCIOKCHHS IIKIJJIUBUX BHUKHUIIB B
atMmocdepy.
PiBHSIHHS nIepeHOCY MIKIIMBUX BUKUIIB B TYpOYJIEHTHIN aTMocdepi Ta HOTro aHami3.
Po3B's130k  pIBHSIHHS TEpPeHOCY WIKIJUIMBUX BUKHAIB, Ta MOro MpaKTHYHE
3aCTOCYBAHHS.
Monens NpPOTHO3YBaHHS WIKIUIMBUX BUKHIIB B arMocdepi Ha pi3HUX BHUCOTAX
BIJTHOCHO TTOBEPXHI 3eMIIi.
Monens MakCUMaJIbHOT TPU3EMHOT KOHIIEHTPAIIli MIKIITTUBUX BUKUIIIB B aTMOCheEpy,
Ta i aHami3.
Monens MakCUMaJIBHOT TPU3EMHO1T KOHIIEHTPAIIl] IIKIIJIMBUX BUKHIIIB B aTMochepy,
Ta i aHami3.



[IporHo3yBaHHSI PO3MOBCIOJPKCHHS IIKIJJIMBUX BHUKHAIB B aTrMocdepl Ha OCHOBI
MOJIeJII  MAKCHUMAaJIbHOi ~ NPU3E€MHOI  KOHIIEHTpalli B  TOPU3OHTAIBHOMY 1
BEPTUKAJIbHOMY HaNpsSIMKax BiJ JyKepera BUKUIY.

2. MaremMaTH4Hi Mo/eJIi pO3PaXyHKY BUCOTH JKepeJia IKIIJIMBOr0 BUKUIY

HA OCHOBI MAKCHMMAJILHOI PU3€eMHOI KOHLEHTPAaIlil 3a0py/AHEeHb.

MateMaTuyHi MOIeNli pO3paxyHKy BUCOTH JKepena MIKIUIMBOTO BUKUAY HAa OCHOBI
MaKCHUMaJIbHOI MTPU3EeMHOI KOHIIEHTpallii 3a0py/THEHb

MatematuuHi Mozesl pO3paxyHKy BUCOTH JIKEpesa IMIKiAJIMBOTO BUKHAY Ha OCHOBI
TApOIMHAMIKH PYXY Ta30MoAiIOHNUX 3a0pyaHEHb aTMochepHu.

3. Moae/1i0BaHHA Ta MPOTHO3YBAHHS KUCJIOTHHUX JI0ILIB.

MarematuuHi MoOJeNi BUIMAJaHHS CyXMX 1 BOJOTHMX KHCIOTHHUX ONAaiB, Ta
MIPOTHO3YBaHHS 1X BIUTUBY Ha CTaH JIOBKLJLIS.

4. MopaeJii cTyneHsl OUMILIEHHS] MTPOMMCJIOBHUX CTIiYHUX BO/ Ta MPOrHO3YBaHHS iX
BILIMBY HA CTaH JOBKLLIS.

Mopeni cTyneHsi OUMIIEHHS TPOMUCIIOBUX CTIYHUX BOJ| Ta MPOTHO3YBAHHS 1X BIUIUBY
Ha CTaH JOBKIJJIA.

Mogenb po3paxyHKy po30aBiIeHHS CTIYHUX BOJ, K1 CKUAAIOTHCS Y BOJONMH.
[TporHo3yBaHHsI [TOMYCTUMOIO CTYIEHSI OYMILEHHS CTIYHMX BOJ 3a BMICTOM
HIKIJJIMBUX PEYOBHH.

Mogeni po3paxyHKy HEOOXIJHOTO CTYINEHSI OUYMILEHHS CTIYHUX BOJ BiJ 3aBUCIUX
PEUOBHH.

[IporHo3yBaHHA HEOOXIJHOTO CTYNEHS OYMUIEHHS CTIYHHUX BOJ 332 PO3YMHEHUM Y
BOJI1 BOJOMMH KHCHEM.

[IporHo3yBaHHs AOMYCTUMOI TEMIIEpaTypH CTIYHHX BOJ Teped CKHIAHHSIM Y
BOJIOMMY.

5. MoaenoBaHHs i MPOrHo3yBaHHs 3a0pyaHeHHst BoA CBITOBOIO OKeaHy.
MonentoBaHHS 1 TPOrHO3yBaHHs 3a0pyiHeHHS BoJl CBITOBOTO OKEaHy.

Amnani3 3a0pyaHeHHst Boja CBITOBOTO OKeaHy HapTOr0 1 HAahTOMPOAyKTaMHU.

Mopeni nerpanmanii Hadtr 1 HadrompoaykTiB CIIAP, Ta ix aHamiz mus
IPOrHO3YBaHHS CTaHy JAOBKUILJIS.

PanioaktuBHe 3a0pyaHeHHs Boj CBITOBOrO OKeaHy Ta MPOTHO3YBaHHS HOTO BIUIMBY
Ha CTaH JOBKLLIA.

6. MonenioBaHHSI Ta NPOrHO3YBAHHS NepPepoOKHM TBEpPAUX BIAXOMIB i IX BILIMBY
Ha cTaH Jirtocdepu.

MopnentoBaHHS Ta NPOrHO3YBAaHHS MEPEPOOKH TBEPAUX BIAXOMIB 1 IX BIUIMBY Ha CTaH
aitocdepu.

@OyHKIT po3MOALTY TBEPAUX YACTHHOK IO Po3Mipax Rer i P , Ta 1X IpaKTH4YHE
3aCTOCYBaHHS JUIsl MPOTHO3YBAHHS CTaHy TBEPAMX BIIXO/IB 11X BIUIUBY Ha JOBKIJUISL.
7. MopaenwBaHH | NPOrHO3YBaHHSl 3a0pyAHeHHsi Jirocdepw TBepAUMH
PalioAKTUBHUMH BHKHIAMH.

MopentoBanHst 1 NOpPOrHO3yBaHHS ~ 3a0pynHEHHs  JiTocpepu  TBEpIAUMHU
PagioOaKTUBHUMH BUKHIAMHU.

Mopenb 3MiHU BUKUIB Pa/llOaKTUBHUX PEUOBHH B 3aJIEKHOCTI BiJl Yacy IiCis aBapii
Ha PaJllOaKTUBHUX 00'€KTaX.

Mopeni IMBUAKOCTI BUMNAJAHHS TBEPAUX PaJI0aKTUBHMX YaCTUHOK Ta iX
BUKOPUCTAHHS JIJIsi TPOTHO3YBAHHS CTaHy JTIOBKIJIIS.



I'padiuyna iHTeprpeTalisi MOJEIIOBaHHS 3a0pyaHEHHS JiTocepyd TBEPAUMHU
palioaKTUBHUMHU PEUOBUHAMH.

6. TEOQJIOT'TISI C OCHOBAMMY TEOMOP®OJIOI'TI
1. I'eostorivuni mpouecu.
[ToHSATTS PO €HJOTEHHI Ta €K30TE€HHI MPOIIECH.
[Iporecu BHYTPIIIHBOT AMHAMIKH.
TexToniuH1 pyxu 3eMHOI KOPH.
[TonsTTs IPO TeKTOHOChEPY 3eMITi.
XapakTeprucTuka MarMaTu3My.
2. EK30reHHi eK0JIOTiYHi npouecH.
[ToHSTTS IPO BUBITPIOBAHHH.
CTifiKicTh MiHEpaJIiB JI0 MPOLIECIB BUBITPIOBAHHS.
CraniiHiCTh 1 30HATBHICTD MPOIECIB BUBITPIOBAHHS.
Kopu BuBiTproBaHHs!.
Cxemu 1 mporecu Ha cxuiax. Bumu 1 mopdororisa cxmmiB. XapakTepuCTUKa THUITIB
CXUJIIB.
3cyBHI, OOBaJibHI Ta OCHUIIHI mpollecu Ha cxwiax. Eposis. Ilpornecu mow’sizani 3
TUIOIIMHHUMU 1 PYCIIOBUMU MTOTOKAMHU.
3. I'eos1oriyHa AiJIBHICTH FOJIOBHUX €K30Ie¢HHUX (aKTOpiB.
['eonoriuna poboTa BITpY.
['eosioriuna po6oTa pikK, MiA3eMHUX BOJ 1 JIbOJIOBUKIB.
['eosoriuna po6oTa Mopsl.
4. Peabed i pesibedoyTBOPIOIOUi MPOLIECH.
3arayibH1 B1JIOMOCTI Tpo penbed. Penved Ykpainu.
®dakropu popMyBaHHS peNbePy 36MHOI OBEPXHI.
Penbed ax pe3ynbTaT B3a€EMO/I1i €HJOTEHHUX Ta €K30T€HHUX MPOIIECIB.
3HaueHHs IeHyAalii Ta akyMyJsiii 1y1st GopMyBaHHS penbedy.
Knacudixkaris penpedoyrBoprorounx mporieciB. Penbed sik komnoneHT nanamadTis
3eMHO{ MOBEPXHI.
5. PewoBuHHMIi ckiaag 3emi.
["onoBHI MiHEpayu TIPCHKUX TOPI.
[ToHATTS PO TIPCHKI MOPOAH 1 pyAH.
XapakTepucTuKa MarMaTUYHUX TPChKUX MOPII.
Metamopdizm 1 rosoBHI MeTamMop(}iduHi TOPOIH.
XapakTepucTuKa 0CaJOBUX TPChKUX MOPII.
XapakTtepucTtuka JjiciB. [lomupeHHs J1eciB Ta iX MOXOIKEHHS.
CrpykTypa JiCOBUX MOPIiA.
['eHe3uc 1 NOMIKUPEHHS IPYHTOYTBOPIOIOYUX TOPI/I.
6. IH:KeHepHO-Te0JIOTIYHI Ta TAPOJIOTiYHi ACTIEKTH re0JIOTiYHOT0 cepea0BHUINA.
CenboBI TTPOSIBU.
[IpocanouHi siBUIIA B JIICOBHX ITOPOJIAX.
KapcrT, 3cyBu Ta ceiicMiuHi sSiBULIA.
['mubunH1 po3nomu Ta pudmu.
dopmu 3anaraHHs MarMaTHYHUX Ta METaMOP(IIHUX TTOPI/I.

7. EKOJIOT'TYHA EKCIIEPTHU3A



1. ®opmu eKOJIOTIYHOI eKCIIePTU3HU

Opranizaiiisi Ta Ipoueaypa MPOBEACHHS IepKaBHOT €KOJIOTTYHOI €eKCIePTU3H
Oco06MBOCTI OpraHi3allii Ta MPOBEJACHHS IPOMAJICHKO1 €KOJIOTTYHOI €KCIIEPTU3U
JlonaTkoBi JieprKaBHI €KOJIOT14HI €KCIIEPTU3U Ta YMOBH iX IPOBEIACHHS
Oco06MBOCTI B1IOMUYO1 €KOJIOTTYHOI €KCIIEPTU3H.

2. ETanu npoBeieHHs €KOJIOTIYHOI eKCIIePTU3H.

CyTb €KOJIOTIYHOI OIIIHKU 00'€KTIB €KOJIOTTYHOT €KCIIEPTU3H.

AJTOpPUTM peatizarlii eKOJI0TiYHO eKCIIEPTH3H.

HOpunnyne 3Ha4eHHST BUCHOBKY €KOJIOTIYHOT €KCIIEPTH3H.

3. /lep:kaBHe pPery/Il0BaHHs Ta YIPABJIiHHS B rajy3i eKoJIOriqyHol eKClepTU3u.
Komnerenuist BepxoBuoi Pagu Ykpainu ta BepxoBuoi Pamu AP Kpum B ramysi
€KOJIOT1YHOT eKCTIEPTU3H.

Komnerenmiss KabGinery MinicTpiB Ykpainu, opraHiB Aep:KaBHOTO YIMpaBIiHHS Ta
MICIIEBUX PaJi B Tally31 €KOJIOTIYHOI €KCIIEPTU3H.

4. Craap i 3MicT MaTepiajiB OiHKYM BILVIMBY HA HABKOJIMIIIHE Cepel0BHIIIE.
OCHOBHI OHATTS, 3aBJAAHHS 1 MPUHITUIN €KOJIOTTYHOI OIIIHKH.

[Tonoxenns mpo OBHC.

OriHKa BEJIMYMHU 1 3HAUUMOCTI BIUTUBIB, IOKYMEHTYBaHHS PE3YJIbTATIB.

VYyacts rpomazacekocTi B mporeci OBHC.

S. IIpoueaypa npoBeHHS €KOJOTTYHOI eKCIIEPTHU3H.

YMOBU NpOBEICHHS €KOJIOTTYHOT €KCIIEPTU3HU B Y KpaiHi.

[Topsimok MpoBeACHHS €KOJIOTIYHOT eKCIIEPTH3H.

8. MOHITOPHUHI" TOBKIJIJIA
1. TeopeTH4Hi OCHOBM AHAJITHYHOI XiMil.
Kunacudikariiisi po3urHiB Ta iX KOHIIEHTpAIIisl.
Criocobu BUpa)kKeHHs KOHIIEHTpAIlli PO34YHHIB.
Po3paxyHOK KOHIIEHTpaIlii pO3YHHIB.
2. XimiuHi MeTOaM aHAaJi3y.
Axicauii ananiz. O6'eMHMIt aHaI3.
Kinbkicuuit ananiz. OCHOBHU TpaBiMETpii.
3. @i3u4Hi MeTOAN aHAJI3Yy.
Mac-cnexktpomeTpis. AKTUBaLIMHANA aHa13.
CrekTpalbHUN aHami3.
Merton siiepHOTO MarHiTHOTO PE30HAHCY.
JIroMiHICIIEHTHUI aHai3.
Paniomerpuunuii aHamis.
4. @i3uKo-XiMi4YHI METOAM aHAJI3Y.
EnexTpoximMiuHi METOIH.
CrnextpodoTOMETpUYHUN aHaATI3.
XpomatorpadiuHuil aHami3.
DOoTOXIMIYHHI aHAITI3.
5. TeopeTu4Hi OCHOBH €KCIIEPUMEHTY B AHAJITHYHINA Ximii mapamertpiB
HABKOJIMIIHbOTO Cepe0BHUIIA.
OcHoBHI ormepariii Ta mpuiioMu J1a00pPaATOPHUX JOCIHIKEHB: TEMIIEPATYPHUI PEKIM;
OCYUIEHHS 1 ocylIyBayi; PiIbTPYBAHHS; MPOKAPIOBAHHS.



Metonu mominy 1 OYMINEHHS: TMEpPEeKpUCTaizallis;, CcyOaiMalis; eKCTPaKIlis;
NeperoHkKa.

6. I'pynT. Metoau aHajiizy napaMeTpiB TPYHTOBOIO Cepea0BHIA.

Oco0nuBocTi TpoOO BiIOOPY TPYHTY, POCIHUH, Ol0CYyOCTpaTiB I1HIIMX BHIB IS
aHaizy.

Mertoau aHajizy mapaMmeTpiB IpyHTY.

7. Boga ta armocgepHi onagu sik 00'€KT aHATI3Y.

Oco6muBoCTI TPOOOBIAOOPY CTIYHUX BOJ JUIS aHAIIZY.

MeTtoau aHasi3y CTIUHUX BOJI.

8. ATmMocdepHe NOBIiTPSl. AHAJITHYHHH KOHTPOJb napaMeTrpiB atMocgepHOro
NOBIiTpSI.

Oco6muBoCTI TPOOOBIAOOPY MOBITPS IS AHATI3Y.

MeTtoau Bu3HaYeHHS 3a0pyIHEHHS MOBITPAL.

9. EKOJIOI'TYHA BE3IIEKA
1. OCHOBHI 0J102KeHHSI | BUBHAYEHHS €KOJIOTiYHOI 0e3meKn
IToHATTS eKOJOriYHOi O€3II€KH, €KOJIOTTYHOro 3a0e3leueHHs, €KOoJIOori3alil
TEXHOJIOT1H.
Exonoriuna Hebesneka. @akTopu eKOJIOTIYHOT HEOE3MEKH.
[ToHsATTS exoyioriyHOro pu3uKy. DakTopu €KOJIOTIYHOro pusuky. OliHka
€KOJIOTIYHOTO PU3HKY. AHAJII3 Ta YIPABIIHHSI PU3UKOM.
2. OcHOBHI IP00JIeMH €KOJIOTIYHOI 0e3neKHn
PiBHI eko0JIOT1YHOT HEOE3NEeKU: IMIIAKTHUMN, PEriOHaNIbHUH, AEp:KaBHUN, rI100aTbHUM.
Cucrema “cycniabCTBO-HABKOJIMIIHE CEPEIOBHILE .
CTiiKiCTh HABKOJIMIIIHHOTO CEPEAOBUIIIA.
[IpobyieMu ekoJIOriyHO1 Oe3MeKu: BUPIMICHHS 3a7ad MO 1JeHTHdIKAIli Ta OIlIHII
HeOe3NeK aHTPOMOTCHHOT 11, 3aXUCT HABKOJIMIITHLOTO CEPEIOBUINA 1 KUTTS JHOIUHA
BiJl €KOJIOTIYHUX HEOE3MEeK, MPOTHO3YBAHHS aHTPONOTEHHUX 3a0pyAHEHb 1 XIMIYHUN
MOHITOPHHT.
3. ExoJsoriuHi curyamii, ix kaacudikaunia ta aHasis
Exonoriuni cutyanii (y T.4. Haa3BUYaiH1), iX KIacudikailis Ta aHais.
[TpupoaHi Ta aHTpoONOreHHl HEOE3MEeUHl SBUINA Ta MPOIECH, EKOJOTIYHO OCOOJIMBO
HeOe3neyH1 MPoIIECH.
4. Exosoriuba 0e3nexa armocgepu
3abpynnennss atmocepu. OcHOBHI  JoKepena  3a0pyaHenb.  Kitacudikaris
3a0pyaHeHb aTMocdepu.
Exonoriynuii BB 3a0pynHeHb atMocdepu. Tpancpopmaris 3a0pyIHEHb B
atMmocdepi.
Hacniaku 3a0pyaHeHs aTMochepu: MapHUKOBUNA €eKT, KUCIOTHI IO, pyHHYBaHHS
030HOBOTO MIApPY, SAEpHA 3UMa.
OuwnIneHHs Ta30JUMOBUX BUKH/IIB.
5. ExoJjioriuna 0e3nexka npupoaHux BOJ.
3a0pyIHEHHS BOJ CBITOBOT'O OKEaHy.
Exomoriuamii cTan Bogonm Ykpaidu.
[ToBeninka 3a0pyaHEHb Yy BOJOWMAxX Ta BIUIMB iX Ha KUTTEIISIIBHICTD OPTaHI3MIB 1
370pOB'Sl JTIOIVHU.
Camoounenns Boau. EBTpodikaiiisi Bogoim.



Kunacudikariis 3a0py/IHIOBaJIbHUX PEYOBHUH.
OuMILeHHS CTIYHUX BOJ.
6. ArpoexoJioriyHa oiHKa IPyHTIB.
3abpynnennss  mitochepu.  I[IpommcinoBi  BiAXOAHU,  CLIBCHKOTOCHOJAPCHKI
3a0pyaHIOBadi, TOOYTOBI BiXOIH.
[Tpo6nemu yrumizantii Biaxo/is. [lepepoOka TBEpAMX BIAXO/IIB.
3axBOpPIOBaHHS JIIOJIMHU, 110 TEPEAAIOTHCS YEPE3 TPYHT.
ParionanbHe BHKOPUCTAaHHS 3€MENBHUX pPECYpCiB Ta OXOpOHa TIPYHTIB BiJ
3a0pyaHeHb. PalioHanbHe BUKOPUCTAHHS 36MHUX HAJIP.
OxopoHa IpyHTIB BiJl BUCHaKEHHS, €po3ii, 3a0pyAHEHb.
Memnioparist 3emenb. PekynbTrBalist 3eMenb.
7. Exosioriuna nacnopru3anisi NiAnmpueEMCTB.
Exosorizariisi BUpOOHHIITBA 1 «3€J€H1» TEXHOJIOT1].
Bu3sHayeHHs Ta OCHOBHI 3aBJaHHS €KOJIOTTYHOTO 1HXKUHIPUHTY.
CrtpykTypa eKOoJOT1YHOT0 NachopTy MiANPUEMCTBA.
Exonoriyni nacnoptu AJis piKICHUX BUJIIB POCJIUH 1 TBAPHUH.
8. PanioHajibHe NPUPOIOKOPUCTYBAHHS B Y KPaiHi.
KomMriiekcHa o1iHKa BIUTMBY aHTPONOTEHHOT TIsUIbHOCTI HA IPUPOY.
[lepcniekTUBHI HAIPSIMU PalliOHATIBLHOTO TPUPOIO-KOPUCTYBAHHS.
PamionansHe BUKopucTaHHs (PiTOIIEHO31B, 3001I€HO31B, 3€MEJIbHUX PECYPCIB.
PairionanbHe BUKOPUCTaHHS BOJIHUX PECYPCIB.
ParionanbHe BUKOPUCTAHHS €HEPTOPECYPCiB.
Oxopona atMoc(hepHOTO MOBITPSL.
PamionanpHe BUKOpUCTaHHS 1 30epiraHHs BIJIXOJIB BUPOOHUITBA 1 MOOYTOBHX
BIJIXO/I1B.
BCTVYII 10 ®AXY
1. Beryn. 3arajbHi NUTAHHS.
Oco6mmBocTi BUBYeHHS aucuuiuniay "Beryn go daxy".
Merta, 3aBnanns kypcey. [Iporpama i cTpykTypa Kypcey.
Bumoru 10 BUBYEHHSI KypCYy.
KsamidikariitaHi BUMOTH.
2. CyyacHa eKoJI0Tisl KOMIIJIEKCHA MIZKIMCHUILIIHAPHA rajgy3b 3HAHb.
CraHoBneHHs Ta (POPMYBAHHS €KOJIOTI] SIK HAYKH.
[cTopuyH1 eTanu po3BUTKY €KOJIOTTI.
YkpaiHChKa €KOJIOTIYHA IIKOJIA.
[lormsiam Ta AMCKYyCli BYEHUX IIOAO OO'€KTIB, MPEAMETY Ta CTPYKTYpU CYHaCHOI
€KOJIOTTi.
[ToHATTS PO €KOJIOT13allit0 Ta €KOJIOTTYHY MMapaurmy.
[TpuHun yHiBepcaiizmMy ekoJorii y KiHii XX Ta noyatky XXI cTomiTrs.
OCHOBHI CTPYKTYPHI TiAPO3ILITU €KOJIOTIi.
CrpykrypHi cxemu ekojorii 3a M.Peitmepcom, I'. bimsscekum, . Jlimyxom, B.
Jlo6poBonbebkuM, B. Kydepssum.
Exomnoris ta 6iosoris.
3. I'mob6anabHa ekoJiorisi (MeraekoJiorisi a6o 6iocdepoJiorist).
bioekomnoris. CtpykTrypa 010€K0JIO0rti.
Exororis Ta rajty3eBi MiIpo3/AUn JisJIbHOCTI CYy4acHO1 JTFOJIUHH.
4. 3akoHU, KaTEropii i METOAU €KOJIOTil.



[TonsarTs ,,;3ak0oH" y HayIll Ta y CyCIuIbHIN cdepi.

CycnuibHi 1 TPUPOTHUYI 3aKOHH.

VsBieHHs PO 3aKOHU B eKoJIorii. Hal3araipHin 3aKOHU Cy4acHOT €KOJIOT 1.

5. IlousiTiiiHUii amapaT eKoJIOTil.

OcoOauBOCTI OHATIIHOTO amapary Cy4acHOi €KOJIOTI.

PiBH1 opranizarii (MpupoaHUX 00'€KTIB) MaTepii 3a po3MipaMu 1 PIBHEM CKJIaJTHOCTI.
[{apuna 00'exTiB Cy4acHOi €KOJIOTii Ha PIBHIX MIKPOCBITY, MaKpOCBITY, METacBITYy.
JKuBa matepist, )KUTTs, 610JI0TIYHI CUCTEMU - IICHTPATbHI 00'€EKTH €KOJIOT1.

6. CucreMHMid MiAXiA y HAyli Ta €KOJIOTII.

CucTeMHUII MIX11 - METOJOJIOTIYHA MapaiurMa Cy4acHOl HayKH

Exonoriuni cucremn, reocucrema, 6iocucrema, 6iocepa, OioreomeHnos, 6101E€HO3,
COIII0EKOCUCTEMA.

CTpyKTypa €KOJOTIYHUX CHCTEM.

3B'A3KH B EKOCHCTEMAX.

Kiacudikaiiii eKoJorigHuX CUCTEM.

BnactuBocti ekocuctem.

7. CucTeMa eKoJIOTIYHOI OCBITH B YKpAaiHi.

Merta, OCHOBHI 3aBJIJaHHS Ta HAIIPSIMKH €KOJIOT1YHO1 OCBITH.

Exonoriyna ocBita B yctaHoBax MiHICTEpPCTBa OCBITH 1 HAYKH.

Exomnoriuna ocBiTa y JOMIKUIBHUX Ta 3arajlbHOOCBITHIX HaBYAJIBHUX 3aKJajax.
Exonoriyae HaBUaHHS Ta BUXOBAHHS HA YPOKax MPHUPOJHUYOTO ¥ T'YMaHITApPHOTO
IIUKJIIB.

3HadyeHHs 3aco0iB MacoBoi 1HQopMmarlii (Tpeca, TeneOaueHHs, pajio, pekiama) aJis
€KOJIOTTYHOI OCBITH.

8. Cucrema miAroroBKu (paxiBuiB eKOJIOTIB B Y KpaiHi.

Oco0auBOCTI MIATOTOBKH MPOQPECIHHOTO EKOJIOra.

HapuanpHi 3akiaau, ki TOTYIOTh (axiBIIiB-€KOJIOT1B.

Hamnpsimu, criemianbHOCTI Ta OCBITHRO-KBaJi(iKalliliHi piBHI MiATOTOBKU €KOJIOTIB y
HABYAJIbHUX 3aKJ1aJ1axX Y KpaiHH.

3micT OCBITHBO-TIPO(ECIHOT MporpaMu Ta OCBITHBO-KBaJTi(PiKaIIiHOT
XapaKTEPUCTUKN HABYAHHS €KOJIOTIB.

HapuanpHi nnanu miaroToBku (paxiBIliB-€KOJIOTIB Ta iX CTPYKTYypa.

['yMaHITapHa Ta COLIaIbHO-€KOHOMIYHA MIATOTOBKA €KOJIOTIB.

[TpeameTn mpupOTHUYO-HAYKOBOI MiATOTOBKY HABYAJILHOTO TIJIaHYy.
[TpodeciiiHo-npakTHYHA MIATOTOBKA €KOJIOT1B.

[TpyuHIMOU pO3NOALTY MPEAMETIB PI3HUX LMKIIB HABYAIBHOTO IJIAHY MO POKax Ta
CeMECTpax.

AHani3 CTpyKTypU HaBYAJIbHUX JUCLMILIIH.

Oco0aMBOCTI HABYAIBHOTO HABAHTAXKEHHS CTYJICHTIB.

HaykoBo-nonrykoBi Ta kBanidikariifHi poOOTH €KOJIOTIB.

[linroToBKa HAYKOBO-TIEATOTIYHUX TMPAI[IBHUKIB y Taly3l ekojorii. PuHOK mparri
€KOJIOTiB B YKpaiHi.

9. OCHOBM HAYKOBHX J10CJIiI’KeHb.

EnemenTn HayKOBOTO AOCTIIKEHHS (TeéMa, MeTa, 00’ €KT TOCITIPKEHHSI) Ta BUMOTH JI0
rioro nposeeHHs. OCHOBHI HAPSIMKH €KOJIOTTYHUX JOCIIIIKEHb.

3axucTt HayKoBUX (pedepaTuBHUX) pOOIT.

10. HaykoBi ek0JIOTIYHI JOCTII’KEHHs B Y KpaiHi.



VYcraHoBH, K1 31HCHIOIOTh HAYKOB1 €KOJIOT1YH1 JTOCTKEHHS.

HaykoBi ycranoBu HarioHanbHOi AkajeMii HayK sIKI peaji3yloTh €KOJIOTT4HI
JOCITIIKEHHS.

Exomoriuni nociKeHHs aKaJeMIYHUX IHCTUTYTIB.

Exonoriyni 10CaiKeHHs Yy BULIMX HABYAJIBHUX 3aKJIa/Iax.

Ponp cramionapHux HaykoBUX 0a3 Ta MOJIITOHIB Y HAYKOBUX JIOCTIIKEHHSX.

HaykoBi ycTaHOBM MIHICTEpPCTB Ta BIJOMCTB LIEHTPAJbHOI BUKOHABYOI BIIAIM.
HaykoBa ismpHICTB ramy3eBUX 1HCTUTYTIB. EKosloriuyHa akajeMist HayK.

Exosoriuni HayKoB1 IIKOJIM B YKpaiHi Ta X HAYKOBE CIIPSIMYBaHHS.

CtpykTypa Aep>KaBHHX Ta HEACPKABHUX YCTAHOB, iX MAPO3IiIH, SKi 3IHCHIOIOTH
€KOJIOT1YHY Ta IPUPOJOOXOPOHHY JiSITHHICTb.

[ToBHOBaXkeHHS IIEHTpaIbHUX OopraHiB Biaau Ykpainu (IIpesunent, Bepxosna Pana,
KaGiner MiHicTpiB) y raiy3i OXOpOHH JOBKIJIA.

MiHicTepCTBO €KOJIOTii Ta MPUPOIHUX pecypciB. [I0BHOBaKEHHS 1HIUX MIHICTEPCTB
Ta BIJIOMCTB IIEHTPaJbHOI BUKOHABYOI BJIan y cdepl eKoJIorii.

PerionanbHi npecTaBHULITBA MIHICTEPCTB Ta iX (QyHKIII].

KommereHnii micuieBux (00J1acHUX, palOHHUX, MICBKUX, CIJIbCHKUX) OPTaHiB BIAJU B
YIPaBIiHHI TPUPOTOOXOPOHHOIO JIISITBHICTIO.

[Ipupo00XOpoHHI CIIy>)kOM KOPIMOPATUBHUX CTPYKTYp (MIANPUEMCTB, YCTAHOB,
oprasizaiiif) pi3HuX (OpPM BIACHOCTI.

HopmatuBHO-TIpaBoBe peryiatoBaHHA y chepi eKOJIOrii.

11. ExoJjoria Ta NOJITHYHO-TPOMAACbKA  JisJIbHiCTb. MikHapoaHMH
€KOJIOTIYHUI Npouec i y4acTb YKpPaiHu B HbOMY.

Exonoris y nonituuHii cdepi.

['poMaAChKl €KOJIOTIUHI pyXH Ta OpraHi3aiii YKpaiHu; iX 3HA4Y€HHs y pO3B's3aHHI
€KOJIOTTYHUX MPOOJIEM.

[Ipouienypu ydacti rpoMajChbKOCTI Ta iX BIUIMB y MPUHHATI aJ€KBAaTHUX PIIICHb.
Bunu akTUBHOCTI y MDKHApPOJHOMY €KOJIOTIYHOMY pyci. YyacTe VYKpaiHu Yy
MDKHApOJIHOMY CITiBPOOITHHUIITBI.

12. CouianabHi pyHKIIT eK0JI0TiI.

[ToHsTTS TIPO CcotianbHi GYHKITIT €KOJIOTI.

CaiTorisiiHa QPyHKITSI €KOJIOTIi.

Exonoris gk 3aci0 TpaHcdopmarilii HaOyTUX 3HAaHb Ta iH(pOpMaIlli B OCOOUCTICHI
[IIHHOCTI JIFOAUHHU.

[TOHATTS €KONOTIYHOTO IMIIEPATUBY Ta HOTO BUMOTH.

[IpornocTuuHi QPyHKIT €KOJOTIi.

[IporHo3yBaHHA MOXIJIMBOTO CTaHy €KOCHUCTEM 3a PI3HUX PEXKUMIB  iX
rOCIOJIaPCHKOTO BUKOPUCTAHHS.

Konmeniiii coriagbHO-eKOJIOTTYHUX MPOTHO31B Ta MOJICIICH.

[TpuponooxopoHHa QyHKITIS.

Exosoris-reopeTudHa OCHOBa  OXOPOHM TNPHUPOAM  SIK  CHUCTEMH  HAYKOBO
OOTPYHTOBAaHMX 3aXO/liB, CIIPSIMOBAHUX Ha 30€PEKEHHS, PaIllOHAIbHE BUKOPUCTAHHS
1 PO3BUTOK MIPOYKTUBHHUX CHJI TIPUPOIH.

OCBITHHO-BUXOBHA (DYHKITIS.

[lemaroriyue 3aBIaHHs €KOJIOTII.

Baneonoriuna ¢pyHkiis.

Exosorig aroquuu.



IMPUKJIA/I TECTOBUX 3ABJIAHb
1. 3emHa KOpa Ha KOHTUHEHTAaX MICTUTh y CO01:
A.OcanoBuii, rpaHiTHUH 1 6a3a7IbTOBUI 1IAPH;
b. OcanoBuii 1 rpaHiTHHI IApH;
B. I'panitHuii 1 6a3a1bTOBUI 11apH;
I'. OcanoBuii 1 6a3anbTOBUH IIAPH.



KPUTEPII OIIIHIOBAHHS, CTPYKTYPA OLIHKMH I ITOPSIIOK
OINIHIOBAHHA ITIIIATOTOBJIEHOCTI BCTYIIHUKIB

3aranpHa KUTBKICTh TECTOBUX 3aBJaHb CTaHOBUTH 300, 3 SKMX BCTYIHUKY 32
JIOTIOMOTO10 1H(OpMAIIIHOT CUCTEMHU JMCTaHIIMHOI ocBiTH Moodle 3amaerscs 50.
KoxHe 3aBmaHHS MICTUTh YOTHUPU BapiaHTH BIiIOBIJCH, cepea SKUX JIMIIE OJHA
npaBuwibHa. Ko)kHa mpaBWiIbHA BIAMOBIAL OLIHIOETbCA y 4 Oamu. Pesynbratu
(axoBOTO BCTYMHOIO BUIPOOYBaHHS OIIHIOIOTHCA 3a mikaioro Bif 100 mo 200 Gamis.
B koHkypci OepyTh ydacTh BCTYNHHKH, SIKI 3a pe3yibraraMud (haxoBOro
BurpoOyBanHs otpumMainu 100 1 6inbiie Oanis.

Jlns  mpoBeleHHST BCTYNMHOTO  (haxoBoOro
BCTAHOBITIOETHCS HE OUTbIe | aCTPOHOMIYHOI TOUHH.

Oco0wu, sixi Habpanu menie, HK 100 GainiB, M030aBNAIOTHCA MpaBa y4acTi B
HACTYITHOMY BCTYITHOMY BHUIIPOOYBaHHI Ta B KOHKYPCI.

BUMIPOOYBaHHS HOpMa d4acy

CTpyKTypa OlLiIHKH

KinbkicTs BipHHX Ouinka 3a KinbkicTh BipHHX Ouinka 3a
BigmoBigeii 3 50 mkaJjoro 100-200 BigmoBineii 3 50 mkaJjoro 100-200
NUTAHb oaJiB NMUTAHDb oaJiB

0 25 100
1 26 104
2 27 108
3 28 112
4 29 116
5 30 120
6 31 124
7 32 128
8 33 132
9 34 136
10 35 140
11 36 144
12 He cxmaB 37 148
13 38 152
14 39 156
15 40 160
16 41 164
17 42 168
18 43 172
19 44 176
20 45 180
21 46 184
22 47 188
23 48 192
24 49 196

50 200
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